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Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
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CIRCULATION OF INFLUENZA VIRUSES AMONG HUMANS
AND SWINE IN THE TERRITORY OF KAZAKHSTAN
DURING 2017-2018

Abstract. 251 biosamples (191 nasopharyngeal swabs and 60 blood serums) were obtained from humans at
healthcare institutions located in various regions of the Republic of Kazakhstan. 369 biosamples (330 nasopha-
ryngeal swabs and 39 blood serums) were collected from swine farms.

In the polymerase chain reaction performed on 191 samples collected from humans, the genetic material of
influenza A virus was detected in 14.14% of cases, that of influenza B virus in 5.24%. When carrying out subtyping,
influenza A/HIN1 virus RNA was identified in 4.71% of samples, A/H3N2 virus RNA in 4.19%. In 330 samples
obtained from swine, the genetic material of influenza virus was found in 3.33% of cases, of which influenza
A/HINI virus RNA was detected in 2.12%, and A/H3N2 virus RNA in 1.21%.

The results obtained in the polymerase chain reaction, as well as data from serological studies in the hemag-
glutination inhibition assay and enzyme immunoassay, indicate co-circulation of influenza A/HIN1 and A/H3N2 and
B viruses among humans and influenza A/HIN1 and A/H3N2 viruses among swine in various regions of Kazakhstan
during 2017-2018.

When carrying out virological study of biosamples collected from humans and swine, 10 hemagglutinating
agents were isolated in chicken embryos and identified as influenza viruses with antigenic formulae A/HINI,
A/H3N2, and B.

The results of virological and serological studies underline the importance of conducting continuous monitoring
of the circulation of influenza viruses among humans and swine in Kazakhstan to identify the possibility of inter-
species transmission of the infectious agent.

Keywords: influenza virus, circulation, isolate, PCR diagnostics, hemagglutinin, neuraminidase, blood serum.

Introduction. A high variability of influenza A viruses due to the enormous mutation rate and rapid
replication leads to the appearance of viruses with new antigenic properties, which allows it to overcome
strain-specific immunity in the population and reach epidemic spread [1].

The presence of a segmented genome facilitates gene recombination between different influenza A
viruses [2]. Genetic reassortment between human and avian influenza viruses in swine can play a
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significant role in the emergence of pandemic strains, since swine are equally susceptible to both human
and avian influenza viruses [3-6].

The viruses such as influenza A/California/04/09 (HIN1)pdm09, containing a complex combination
of gene segments of swine, avian, and human influenza viruses that caused the first influenza pandemic in
XXI century [7] provided an example of such reassortment. These viruses completely replaced A(HINT1)
viruses circulating before and were widely distributed throughout the world along with seasonal influenza
A(H3N2) and type B viruses [2, 8].

Due to the fact that reassortment leads to the emergence of viruses with new biological and antigenic
properties capable of wide epidemic spread, the infection surveillance and timely pathogen diagnosis, both
in humans and in swine, are extremely important areas for combating influenza [9, 10].

The purpose of this study was to examine the characteristics of the circulation of influenza viruses
among humans and swine in the territory of Kazakhstan during the 2017-2018 epidemic seasons.

Materials and methods. Nasopharyngeal swabs from humans and swine were collected in vials
containing 2 mL of Medium 199 with 0.5% bovine serum albumin and antibiotic complex (50000 U/mL
of penicillin, 50 pg/mL of streptomycin, 3000 pg/mL of gentamicin, 5000 U/mL of nystatin). The samples
were kept for 4 days at 4 °C and stored in liquid nitrogen (-196 °C).

RIBO-prep and REVERTA-L reagent kits were used to isolate RNA from the samples under study
and perform reverse transcription reaction to obtain c-DNA. Primary screening was carried out in real-
time polymerase chain reaction (RT-PCR) with hybridization-fluorescence detection using the reagent kits
for detection of influenza virus RNA AmpliSens Influenza virus A/B-FL and AmpliSense Influenza virus
A-type-FL. (FSBI Rospotrebnadzor Central Research Institute for Epidemiology, Russia) on the Rotor-
Gene Q6plex (QIAGEN, Germany).

Hemagglutinating agents (HAA) were isolated in 9-10 day old developing chicken embryos. 0.75%
suspension of cock and human erythrocytes of 0 (1) blood group was used to indicate virus in the
hemagglutination assay (HA) [11].

Identification of viruses was performed in the hemagglutination inhibition (HAI) and neuraminidase
activity inhibition (NAI) assays with the kits of polyclonal diagnostic serums, according to WHO
recommendations [12].

Serological studies of blood serums were carried out in the HAI assay and enzyme-linked immu-
nosorbent assay (ELISA). The HAI assay was performed using the influenza A/HINI and A/H3N2 virus
antigen detection kits (Enterprise for the Production of Diagnostic Preparations LLC, St. Petersburg,
Russia). ELISA was performed using a test system for influenza A viruses (subtypes HIN1 and H3N2)
(FSBI Rospotrebnadzor Central Research Institute for Epidemiology, Russia).

Results. Biomaterials were obtained from humans and swine in the Kostanay, Karaganda, Almaty,
and Aktobe oblasts in 2017-2018. A total of 620 biosamples were collected (521 nasopharyngeal swabs
and 99 blood serums).

To study the circulation of influenza viruses among the population, 251 biosamples (191 nasopha-
ryngeal swabs and 60 serums) were obtained from patients with primary diagnoses of ARVI, influenza,
bronchitis, and pneumonia at healthcare institutions. 330 nasopharyngeal swabs and 39 serums were
obtained from 4-6-month-old swine at the livestock farms.

The characteristics of collected material and results of RT-PCR screening are presented in table 1.

As presented in Table 1, during primary screening of 191 nasopharyngeal swabs collected from
humans, the genetic material of influenza virus was found in 27 samples (14.14% of the total number of
samples examined). Influenza A virus RNA was detected in 17 biosamples (8.9%), and influenza B virus
RNA in 10 biosamples (5.24%). Subtyping of influenza A positive samples revealed influenza A/HINI
virus RNA in 9 samples (4.71%) and A/H3N2 virus RNA in 8 samples (4.19%).

Primary screening of 330 nasopharyngeal swabs collected from swine, resulted in detection of
influenza virus RNA in 11 samples (3.33% of the total number of samples), A/HIN1 influenza virus RNA
was found in 7 samples (2.12%), A/H3N2 virus RNA in 4 samples (1.21%).

Primary screening of nasopharyngeal swabs in RT-PCR therefore showed that influenza A/HINI,
A/H3N2, and B viruses circulate among humans and A/HIN1, A/H3N2 viruses among swine in the
territory of Republic of Kazakhstan.
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Table 1 — Characteristics of biosamples and RT-PCR screening of nasopharyngeal swabs collected
from humans and swine in different regions of Kazakhstan during 2017-2018

‘ Number of PCR-positive samples for
SaIr)I(l)[;Illltng Nasop;l\l:;’gngeal Serum inﬂuenza inﬂuen.za virus sybtypes inﬂuen;a
viruses type A virus | A/HINI | A/H3N2 | type B virus
Human biosamples
Kostanay oblast 52 14 2 0 0 2
Karaganda oblast 10 10 4 2 2 0
Almaty oblast 116 30 18 11 6 5 7
Aktobe oblast 13 6 3 2 1 1 1
Total 191 60 27 17 9 8 10
Swine biosamples
Kostanay oblast 85 39 3 3 1 2 *
Karaganda oblast 10 4 4 2 2 *
Almaty oblast 137 0 2 2 2 0 *
Aktobe oblast 98 2 2 2 0 *
Total 330 39 11 11 7 4 *
*A study was not conducted.

During primary infection of 9-10-day-old chicken embryos with the samples collected from humans
in different regions of Kazakhstan, eight HAAs were isolated: three from patients living in Karaganda and
five from Almaty, hemagglutination titers were of 1:4 - 1:16. Two HAAs with hemagglutination titers of
1:2 - 1:4 were isolated from the swine samples collected in the Kostanay oblast.

The results of determining hemagglutinin subtypes of new influenza virus in the HAI assay are
presented in table 2.

As seen from table 2, hemagglutinating activity of four isolates from humans (04/18, 05/18, 14/18,
and 15/18) was inhibited by immune serums against A/HIN1 and A/HINI1pdm viruses (from 1/4 to
homologous titer), that of three viruses (06/18, 07/18, and 08/18) by serum against influenza type B virus
(from 1/2 to homologous titer). Hemagglutinating activity of Karaganda/16/18 isolate was inhibited to 1/2
of homologous titer by serum against A/H3N2 virus.

Table 2 — Identification of hemagglutinin subtypes in influenza virus isolates obtained
from humans and swine during 2017-2018 in the HAI assay

Antihemagglutinin titer
Isolate with diagnostic serums against reference strains
A/HIN1 A/HINIpdm A/H3N2 type B
Almaty/04/18 40 80 <20 <20
Almaty /05/18 80 <20 <20 <20
Almaty /06/18 <20 <20 <20 160
Almaty /07/18 <20 <20 <20 80
Almaty /08/18 <20 <20 <20 80
Karaganda/14/18 40 160 <20 <20
Karaganda/15/18 40 80 <20 <20
Karaganda/16/18 <20 <20 80 <20
swine/Kostanay/471/18 40 20 <20 <20
swine/Kostanay/522/18 80 20 <20 <20
Homologous titer of serums against reference viruses 160 160 160 160
Note. The reciprocals of antibody titers are presented here and in table 3.
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Hemagglutination of two swine isolates from the Kostanay oblast (471/18 and 522/18) was inhibited
from 1/2 to 1/8 of homologous titers by immune serum against a reference virus with antigenic formula
A/HINI.

Identification of the neuraminidase subtype of influenza A virus isolates in the NAI assay is pre-
sented in table 3.

Table 3 — Identification of neuraminidase subtype of Kazakhstan influenza A virus isolates of 2017-2018
in neuraminidase activity inhibition assay

Anti-neuraminidase antibody titer

Isolate with immune serums against viruses

HINI H3N2
Almaty/04/18 100 <20
Almaty/05/18 100 <20
Karaganda/14/18 100 <20
Karaganda /15/18 100 <20
Karaganda /16/18 <20 100
swine/Kostanay/471/18 100 <20
swine/Kostanay/522/18 100 <20

As seen from table 3, enzymatic activity of isolates with hemagglutinin A/H1 was inhibited by poly-
clonal diagnostic serum against A/HIN1 virus, with hemagglutinin A/H3 by serum against A/H3N2 virus.

Identification carried out in the HAI and NAI assays showed that human isolates belong to in-
fluenza viruses with the antigenic formula A/HIN1 (Almaty/04/18, Almaty/05/18, Karaganda /14/18,
Karaganda/15/18), A/H3N2 (Karaganda/16/18) and to influenza type B viruses (Almaty/06/18,
Almaty/07/18 and Almaty/08/18). Two HAAs isolated from swine (swine/Kostanay/471/18,
swine/Kostanay/522/18) were classified as A/HIN1 influenza viruses.

The results of serological testing of 60 serums in ELISA and HAI assay collected from humans in
different regions of Kazakhstan are presented in figure 1.

9
S 50% Ve
Q
% 40% / 25,00%25,00°
23,33% . V0%
E 0 30% v : ’
= 0370
z 20% 1 8,33%
& 10% - 1,679 ,67%
0%
ELISA HAI

mA/HINI ®A/H3N2 =B  ®Mix (A+B)

Figure 1 — Detection of antibodies against influenza viruses in human serums in ELISA and HAI assay

As seen in figure 1, in ELISA antibodies against A/HIN1 influenza virus were detected in 16.67% of
cases (10 samples), against A/H3N2 virus in 13.33% (8 samples), against influenza B virus in 1.67%
(1 serum). In 23.33% of cases (14 samples), antibodies simultaneously against two influenza viruses
(A+B) were found in serums.

In the HAI assay antihemagglutinins against influenza A/HIN1 virus, as well as A/H3N2 virus, were
detected in 25.00% of the total number of samples (15 samples each), and in 1.67% (1 sample) against
influenza B type virus. The antibody titers were of 1:40 - 1:160. Seropositive serums simultaneously
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against influenza A and B viruses were detected in 8.33% of cases (5 samples) with antibody titers
of 1:80 - 1:160.

The results of serological testing for influenza of 39 serums collected from swine in the Kostanay
oblast are presented in figure 2.

50% /

40% /
$ 30% N
= /
S 20% -
o /
=
= 10% -
o
o

0%

ELISA HAI
B A/HswiN1 B A/HIN1 u A/H3N2

Figure 2 — Detection of antibodies against influenza viruses in swine serums in ELISA and HAI assay

As seen in figure 2, in ELISA antibodies only against influenza A/H3N2 virus were detected in swine
serums in 15.38% (6 samples).

In the HAI assay antihemagglutinins against A/Hsw1N1 virus were detected in 2.56% (1 sample) of
the total number of examined serums, against A/HINI in 7.69% (3 samples), and against A/H3N2 in
23.08% (9 samples). The antibody titers were of 1:20 - 1:40.

The results of primary screening of nasopharyngeal swabs in RT-PCR and serological studies of
blood serums therefore indicate co-circulation of influenza A/HIN1 and A/H3N2 and B viruses among
humans, influenza A/HIN1 and A/H3N2 viruses among swine in different regions of Kazakhstan during
2017-2018.

Discussion. Literature data suggests that interspecies transmission of human and swine influenza A
(HINT) viruses is an important factor in studying the evolution, ecology, and epidemiology of pathogens.
There are theoretical substantiations of the possibility of interspecific transmission of influenza A virus
between birds and marine animals, birds and swine, seals and humans, swine and humans [13, 14]. The
appearance of reassortants with new qualities and the mechanisms that cause the adaptation of animal and
avian influenza viruses to the human body are still largely unknown.

Today, the most acute problem is influenza caused by the new virus A/HIN1 (the so-called swine
influenza). This virus is a typical emergent infection (from English “emergency” which means a sudden,
unpredictable case), with the possibility of transmitting a known pathogen to a new host. Swine influenza
can acquire pandemic proportions [15].

The unpredictable variability of influenza A viruses does not allow any prognosis regarding “swine”
influenza virus, since analysis of its pathogenic properties has shown that the evolution of this virus can
follow the path of recovering some signs of pathogenicity, and this, in turn, can lead to transition of this
virus to the category of highly pathogenic [9].

In this regard, the most important areas in the fight against influenza are the obtainment of new data
on the evolution of influenza pathogens that contribute to the effective infection surveillance, as well as
timely diagnosis of the pathogen and disease prevention.

— 10 —
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Conclusions. Primary screening of 521 nasopharyngeal swabs in RT-PCR and serological studies of
99 blood serums in the haemagglutination inhibition assay and enzyme immunoassay indicate co-
circulation of influenza A/HIN1 and A/H3N2 and B viruses among humans, influenza A/HIN1 and
A/H3N2 viruses among swine in different regions of Kazakhstan during 2017-2018.

The results of virological and serological studies highlight the need for continuous monitoring of the
circulation of influenza viruses among humans and swine in Kazakhstan to identify interspecies
transmission of the infectious agent.

H.T. KJ‘IHBJ‘IeeBal, H. C. OHrapﬁaeBal, H.T. CaKTaFaHOBl, T.U.T neﬁoBal,
I'. B. .JIyKMaHOBa', M. I'. lllamenoBa', M. X. Casros', B. J. Bepe:mH',
I. E. Hycyn6aesa’, A. M. Aiikum6aes’, P. /. Be6ou’

! (MHKPOGHOIOr s 5KOHE BHPYCONOTHS FHUIBIMU-OH/IIpicTiK opTanbrby XKIIC, Anmatsl, Kazaxcran,
*Kazakctas PecryGIuKkachl IeHCayIIblK CAKTay MUHHCTPIITiHIH
«¥IITTBIK KOFaMIIBIK JIEHCAYJIBIK CaKTay OPTAJIbIFbDy IIapyaIlbUIbIK XKypri3y KyKeiHIars! PMK
«CaHUTapIIBIK-3TUIEMUSIIOT MSUIBIK capanTaMa
JKOHE MOHUTOPHHT FhUIBIMU-NIPAKTUKAJIBIK OPTANIBIFEDy (uiHaisl, Anmatsl, Kasakcras,
*Oymue SThyna aTbingars! Gananap seprrey emxanacsl, Memduc, AKIII

2017-2018 K. KASAKCTAH AYMAT'BIHJIATBI AJAM KOHE IIIOIKA APACBIHJIA
T¥YMAY BAPYCBIHBIH AMHAJIBIMBI

Annoranus. 2017-2018 x. imger apaneirbiHga Kazakcran PecmyOnmukachlHBIH op TYpii aiiMaKTapbIHIAFBI
eMaik MekeMenepineH 251 omocsiHama (191 MYpBIH-KYTKBIHIIAK ChIHAMACH XkoHe 60 KaH capbIcysl) ansrHAb. [Llom-
Ka mapyambsuisikTapseiHad 369 matepuan (330 TaHay-KYTKBIHIIAK JkKoHE 39 KaH capbICybl) KHHAIIBL.

ITommmepasasl Ti30EKTI peakIuachlHAa amamaapaaH >knHanraH 191 celHamMaga A BHPYCHIHBIH T'€HETHKAIBIK
marepuansl 14,14 % anbikrangsl, B tymay Bupycsl 5,24 % kypaznsl. Cyoruntey kesinge A/HIN1 tymay BUpyCHIHBIH
PHK 4,71% ceinamana ansiktangsl, A/H3N2 — 4,19%. lomkanapaan skunanran 330 cblHaMaZaH TYMay BHPYCHI-
HBIH T€HETUKAJBIK Marepuanbl 3,33% aHbikTangpl, comapzbiy imiame A/HIN1 tymay Bupyceiasiy PHK - 2,12%,
Kypaca, A/H3N2 tymay Bupycs — 1,21%.

[Monmmepazapl Ti30eKTI peakIUsChIHAA ajbIHFAaH HOTHIKE, COHBIMEH KOCa MMMYHO(EPMEHTTI Tajjay >KoHE
TeMarTJIIOTHHUH TEXKEY pEeaKLMsCHIHIA CEpOJIOTHSIIBIK 3epTrey HoTmkenepi, 2017-2018 sxbumaper Kasakcran
PecnyOnukachIHBIH op TYpIIi aiiMaKTapbIHIAFE agaMaap apacsiana A/HIN1, A/H3N2 xore B Tymay BUpycTapbIHBIH
alfHaITBIMBIH KepceTei, ai momkanap apacsiaaa A/HINI xone A/H3N2 Tymay BUpPYCTapbIH KOPCETE.

AnaMm XoHE IIONIKaJapAaH KWHAJIFaH OMOCBIHAMANapsl TaybIK SMOPHOHAAPBIHIA BHPYCOJOTHSIIBIK 3€PTTEY
HoTkeciHae aHtureHgik ¢opmynacei A/HIN1, A/H3N2 >xone B Goibin Tabbuiatein 10 reMarritoTHHHHICYII
areHT OeJiHIN aJbIH/BL.

BupyconorusiibIK xKOHE CEpOJIOTHSUIBIK 3epTTey HOTwKenepi, KazakcTaH ayMarbIHIAFbl afaM JKOHE IIOMIKA
apacbiHa WH(EKIUs] KO3ABIPFBIIIHBIH TYP apaiblk Oepily MyMKIHIITH aiKblHIAYy YIIiH, TyMay BHPYCHIHBIH
alfHaJIbIMbIHA YHEMI MOHUTODPHHT JKacay IblH MaHbI3AbUIBIFBIH KOPCETE 1.

TyiiH ce3aep: TyMay BUPYCHI, aifHaJIbIM, U30JAT, [ITP-nnarnoctukacel, reMarrIloTHHUH, HelipaMiIHNUIa3a, KaH
CapBICYHI.
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'TOO «Hay4HO-TIpOHM3BOICTBEHHbII LIEHTP MUKPOOHOIOTHH U BUPYCOJIOrHI», AnMaThl, KasaxcraH,
*®unnan «HayuHO-IIPAKTHYECKHIl IEHTP CAaHHTAPHO-3ITHIEMHOIOIHUECKOH IKCIepTH3bl U MOHUTOpHHTay PI'TI Ha
[IXB «HammoHanbHBIH EHTP 00IIECTBEHHOTO 3ApaBOOXPaHEeHU» MHUHNUCTEPCTBA 3IpaBOOXpaHeHHs PectryOmku

Kazaxcran, Anmvartel, Ka3zaxcras,
3I[eTCKI/H71 uccaenoBatenabckuil rociutanb Ce. Uynsl, Mempuc, CIITA

LUPKYJISILUS BUPYCOB I'PUIINA CPEJU JIIOJEI 1 CBUHEN
HA TEPPUTOPUHU KA3AXCTAHA B 2017-2018 I'T..

Annoranus. B smupemudeckue ce3onsr 2017-2018 rr. B pasnmuHbIX perrmoHax PecrmyOnmkum Kaszaxcran ot
Jrozieil B JIeueOHBIX yupexaeHusx noixydena 251 6uonpobda (191 HOocornoTouHslit cMbIB U 60 CHIBOPOTOK KPOBH).
B cBuHOBOUECKHX X03s1iicTBaXx coOpano 369 matepuano (330 HOCOTIOTOYHBIX CMBIBOB U 39 CEIBOPOTOK KPOBH).
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B nonumepasnoii uenHoit peakiuu B 191 oOpasiie, coOpaHHOM OT JItO[ei, FTeHeTHYECKUi Marepuall BUpyca
rpunmna A Obut oOHapyxeH B 14,14% ciyuaes, Bupyca rpunmna B — B 5,24%. Ilpu cyorunupoBanun PHK Bupyca
rpunmna A/HIN1 naentudunmposana B 4,71% npo6, A/H3N2 — B 4,19%. B 330 oOpa3uax, NOIy4eHHBIX OT CBUHEH,
TeHeTUYeCKUil MaTepuall BUpyca rpummna 0but ooHapyxen B 3,33% cnyvaes, u3 Hux PHK Bupyca rpunna A/HIN1
BbIsIBIIeHA B 2,12%, Bupyca rpummna A/H3N2 — B 1,21%.

Pe3ynbTaThl Mojy4eHHbIE B MOJIMMEPA3HOM 1ICTTHOM peakiuy, TakKe KaK M JJAaHHbIE CEPOJIOTMYECKUX HCCIie-
JIOBaHUW B PEaKIMUd TOPMOXKCHHUSI FeMAarrIIOTHHAIIMK U MMMYHO(EPMEHTHOM aHallU3e, yKa3bIBAIOT Ha COLUPKY-
nsinuio cpeny Jroneit B 2017-2018 rr. B pasnuuHbix pernonax Kazaxcrana Bupycos rpunna A/HINT u A/H3N2 u B,
cpenu cBuHeii — Bupycos rpurna A/HIN1 u A/H3N2.

[Ipu BUPYCOJIOTHYECKOM HCCIIEIOBAaHUN OHOMPOO, MOMYUYSHHBIX OT JIIOJICH M CBHHEH, Ha KYPUHBIX YMOpPHOHAX
BbIJesieHO 10 reMarriroTHHUPYIOIIUX areHTOB, UICHTU(HUIIMPOBAHHBIX KaK BUPYChI TPHUIINA C AaHTUTEHHBIMU (OpPMY-
mamu A/HIN1, A/H3N2 u B.

Pe3ynbTaThl BUPYCOJIOTHUECKUX U CEPONIOTHUECKUX HCCIICAOBAHUI CBUAETEILCTBYIOT O BaXKHOCTH IIPOBE/ICHHS
MOCTOSTHHOTO MOHUTOPHHTA LUPKYJSIIIMK BUPYCOB TPHIINA CPENIM JIIOJIei U CBUHeH Ha Teppuropun Kazaxcrana juis
BBISIBJICHUS] BO3MOKHOCTH MEXBH/IOBOM Hiepeiaud BO30ynuTens HHOEKIHH.

KuroueBble cjioBa: BUPYC TPUIMIA, OUPKYILIIKSA, n30iAT, [IL[P-nnarnoctuka, reMarriiOTHHIH, HeHpaMAHUAA-
3a, CBIBOPOTKA KPOBH.

Information about authors:

Klivleyeva N.G., PhD, Head of the Laboratory of Viral Biochemistry of LLP Scientific Production Center for
Microbiology and Virology, Almaty, Kazakhstan; i_nailya@]list.ru; https://orcid.org/0000-0002-4094-137X

Ongarbayeva N.S., Master of Natural Sciences, Junior Research Officer of the Laboratory of Viral
Biochemistry of LLP Scientific Production Center for Microbiology and Virology, Almaty, Kazakhstan;
nuray.syrlybay@gmail.com; https://orcid.org/0000-0001-9022-331X

Saktaganov N.T., Master of Veterinary Science, Junior Research Officer of the Laboratory of Viral
Biochemistry of LLP Scientific Production Center for Microbiology and Virology, Almaty, Kazakhstan;
nsaktaganov1984@mail.ru; https://orcid.org/0000-0001-6526-956X

Glebova T.I., PhD, Leading Research Officer of the Laboratory of Viral Biochemistry of LLP Scientific
Production Center for Microbiology and Virology, Almaty, Kazakhstan; taty1962@mail.ru; https://orcid.org/0000-
0002-1139-9868

Lukmanova G.V., Master of Natural Sciences, Research Officer of the Laboratory of Viral Biochemistry of
LLP Scientific Production Center for Microbiology and Virology, Almaty, Kazakhstan; gal l@bk.ru;
https://orcid.org/0000-0002-9809-6674

Sayatov M.Kh., PhD, professor, academician of NAS of RK, Chief Researcher of the Laboratory of Viral
Ecology of LLP Scientific Production Center for Microbiology and Virology, Almaty, Kazakhstan;
https://orcid.org/0000-0003-4740-9156

Berezin V.E., Head of the Department of Virology of LLP Scientific Production Center for Microbiology and
Virology, Almaty, Kazakhstan; vberezin359@gmail.com; https://orcid.org/0000-0002-9197-8199

Nusupbaeva G.E., Head of the Reference Laboratory of Virology of the “Scientific and Practical Center of
Sanitary-Epidemiological Examination and Monitoring”, Branch of the RSE for REM “National Center of Public
Health” of the Ministry of Health of the Republic of Kazakhstan, Almaty, Kazakhstan; gnusupbaeva@mail.ru

Aikimbayev A.M., Consultant of the “Scientific and Practical Center of Sanitary-Epidemiological Examination
and Monitoring”, Branch of the RSE on REM “National Center of Public Health” of the Ministry of Health of the
Republic of Kazakhstan, Almaty, Kazakhstan; alim.aikimbayev(@mail.ru;

Webby R.J., PhD, Director of St. Jude Children's Research Hospital, Memphis, USA;
richard.webby@stjude.org; https://orcid.org/0000-0001-8567-8854




ISSN 1991-3494 2.2019

REFERENCES

[1] Cybalova L.M., Kiselev O.I. Universal'nye vakciny protiv grippa. Razrabotki, perspektivy ispol'zovanija // Journal of
Virology. 2012. N 1. P. 9-14.

[2] Korsun N., Angelova S., Gregory V., Daniels R., Georgieva 1., Cauley J. Mc. Antigenic and genetic characterization
of influenza viruses circulating in Bulgaria during the 2015/2016 season // Infection, Genetics and Evolution. 2017. Vol. 49.
P. 241-250.

[3] Ismailova Ju.S., Mustafina A.R., Bekisheva A.N. Virus grippa A v prirodnyh populjacijah // Vestnik KazNMU. 2012.
N 1. P. 378-380.

[4] Sreta D., Kedkovid R., Tuamsang S., Kitikun P., Tanavongneuveh R. Study on the experimental conditions of the
pathogenicity of Thai isolates of the swine flu virus for weaned piglets // Zhurn. Russian veterinary journal. 2009. N 2. P. 10-13.

[5] Ongarbayeva NS., Saktaganov N.T., Kulkozhaeva M.K. et al. Circulation of the A / HINI1 influenza virus among
humans and pigs in North and West Kazakhstan in 2017-2018 // Central Asian Scientific and Practical Journal of Public Health /
The Central Asian Scientific-Practical Journal On Public Health. 2018. N 2(59). P. 112-115.

[6] Ishmukhametova N.G. “Swine-like” influenza A (HIN1) virus and its circulation among people // Reports of the
National Academy of Sciences of Kazakhstan. 2013. N 4. P. 96-101.

[7] Neumann N., Noda T., Kawaoka Y. Emergence and pandemic potential of swineorigin HIN1 influenza virus // Nature.
2009. Vol. 459. P. 931-939.

[8] Klivleyeva N.G., Saktaganov N.T., Glebova T.I., Lukmanova G.V., Shamenova M.G., Sayatov M.Kh., Ongarbaeva N.S.
, Baymukhametova A.M., Amirasheva L.K., Mustafin M.K., Mustafin B.M., Baiseev G.A. Detection of influenza A (HIN1)
viruses in humans and pigs in the northern region Kazakhstan in 2014-2016 // News of NAS RK. Ser. Biological. 2017. N 5(323).
P. 106-114.

[9] Kiselev O.I. The main genetic factors of pathogenicity of influenza A viruses and the place of a pandemic virus among
pathogenic strains // In the book: “The genome of pandemic influenza A / HIN1v virus - 2009” ed. O.I. Kiseleva. St. Petersburg-
Moscow: Dimitreyd Graph Group ® Company, 2011. P. 121-123.

[10] Glebova T.I., Klivleyeva N.G., Saktaganov N.T., et al. Circulation of influenza A and B viruses among people in
the Aral region of the Republic of Kazakhstan in the epidemic seasons of 2015-2017 // News of NAS RK. Almaty, 2018. N 4.
P. 47-54.

[11] WHO. Manual for on Animal Influenza Diagnosis and Surveillance. Geneva, 2002. 105 p.

[12] Douwdal W.A., Kendal A., Noble G.R. Influenza virus // Diagnostic Procedures for Viral, Rickettsial and Chlamydial
Infection. Washington, 1979. P. 585-609.

[13] Hinshaw V.S., Downie J., Senne D.A. et al. Swine influenza-like viruses in turkeys: potentional source of virus for
humans? // Science. 1983. Vol. 220, N 4593. P. 206-208.

[14] Lvov D.K. The role of especially dangerous infections in emergency epidemic situations // Global problems as a source
of emergency situations. M., 1998. P. 199-207.

[15] Lvov D.K. Problems of unreported and unpredictable infections // Zh. Mikrobiol. 1997. N 5. P.104-109.




Bulletin the National academy of sciences of the Republic of Kazakhstan

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 2, Number 378 (2019), 14 —27 https://doi.org/10.32014/2019.2518-1467.36

UDC 636.2.081.631

D. A. Baimukanov, S. K. Abugaliyev, N. B. Seidaliyev, A. E. Chindaliyev,
E. K. Dalibayev, B. S. Zhamalov, Sh. B. Muka

Kazakh Scientific Research Institute of Animal Breeding and Fodder Production, Almaty, Kazakhstan

PRODUCTIVITY AND ESTIMATED BREEDING VALUE
OF THE DAIRY CATTLE GENE POOL
IN THE REPUBLIC OF KAZAKHSTAN

Abstract. With a linear estimation of the physique of first-calf heifers, it is established that in cows of domestic
breeds, the parameters correspond to the optimal points of the species and the indicators of the extremities, but the
parameters of the udder differ sharply. All the data on productive and exteriors were entered into the program of the
Information and Analytical System (IAS), where the estimated breeding value of the studied cows was automatically
calculated. The average estimated breeding value (EBV) for all breeds was 81.4. Among all breeds, the highest EBV
level was determined in Holstein cows (84.3) of imported selection.

The average milk yield of the studied herds per 1 cow was 5300+ 30 kg of milk, with a mass fraction of fat of
3.7440.02%, the mass fraction of protein of 3.16+0.01%, with a content of 324.7+23.8 thous. of somatic cells. The
most productive were the cows of the Holstein breed, their productivity over the Alatau breed was 694 kg (P>0.99),
over the black-and-motley breed it was1446 kg (P>0.999), over the Simmental breed it was 1982 kg (P>0.999), over
the red steppe - 2038 kg (P>0.999), no significant difference was found in the content of fat and protein of cow.
Somatic cells were within normal limits. When studying the dynamics of milk yields according to lactation, it is
established that the milk productivity of the Alatau breed is characterized by growth (4844... 5679... 5458 kg) by the
second-third lactation and gradual decrease (4716... 4017 kg) by the fifth. On average, for all lactations, cows of this
breed brought 5123+275.4 kg. The dairy productivity of Holstein cows is increased by the fifth lactation, without
recessions. On average, for cows of black and motley breed for all lactations, the milk yield was 4671+190 kg. Dyna-
mics of milk yield of the Simmental breed increases from the first to the second lactation (3917... 4035 kg), in the
third it decreases (4035... 3334 kg), from the fourth to the sixth lactation the sequence increases.

Keywords: selection, selection, assortment, breeding value of cows, linear estimation of the exterior, milk
yield, milk composition.

Introduction. In the domestic dairy cattle industry, the actual problem remains monitoring of tradi-
tional management systems of breeding processes in production. In modern dairy cattle breeding in our
country, the main task of zootechnical science and practice is further intensification of the industry, aimed
at increasing the genetic potential of the productive qualities of domestic animals and the extent of its
implementation. The advancement of molecular biology, population genetics, biotechnology, the deve-
lopment and implementation of large-scale breeding, the use of computer programs for the analysis of
breeding information enriched the arsenal of tools for studying biological patterns and management of
animals heredity, and breed formation processes

The use of marker genes is especially important for the evaluation of traits, the phenotypic mani-
festation of which occurs relatively late or is limited to the sex, as well as for traits that are strongly in-
fluenced by non-genetic factors (for example, environmental factors) [1].

Because of the considerable variability of environmental conditions and nonadditive inheritance of
dairy productivity, according to some researchers, the productivity of ancestors is not a reliable criterion
for the value of their offspring. One of the ways to improve the accuracy of cows' estimation is to take into
account many environmental factors if possible, fluctuations in the dairy production by lactation, heri-
tability, standard deviations, repeatability, etc. [2, 3].

—— |4 ——
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In the world practice, an index estimate is used with the use of information systems, which allow to
obtain an objective idea of individual animals and herds as a whole [4].

When determining the breeding (genetic) value of cows, the following phenotypic and genotypic
characteristics are taken into account: productivity, exterior, udder health, reproductive qualities and
duration of economic use [5].

The duration of economic use of cows is an important economic trait, since the quantity of products
obtained depends on it, the volume and intensity of herd repair, as well as the level of recoupment of costs
in dairy cattle breeding [6].

With the annual introduction of more valuable animals into the herd, the value of the selection
differential increases, as a result of which the genetic improvement of the herd and the increase in its pro-
ductivity are more successful. Long-term economic use of cows makes it possible to conduct breeding and
selective work on farms at a higher level [7].

The development of domestic dairy cattle breeding is impossible without the diversity of the domestic
gene pool of breeds, the solution of the problem of using valuable genetic resources on the basis of its own
breeding base and the imported gene pool. In this connection, one of the most important factors in accele-
rating selection work is the widespread introduction of world and domestic achievements in the field of
genetics and breeding into production.

At present, the process of approbation of the method of linear estimation of the exteriors and the
determination of genetically determined interrelationships between the exterior characteristics with
indicators such as the duration of economic use are underway. The appearance of the best genotypes of
animals in the shortest possible time and their subsequent use for selective and breeding work with the
herd is the basis of genetic progress in modern cattle breeding. It is important to take into account the data
on the exteriors, lifelong productivity and the health status of the estimated livestock. The cornerstone of
achieving the identified breeding priorities is the accuracy of the evaluation of genetically determined
economic traits of animals. In this regard, there is a need to accumulate the information obtained by
creating electronic databases and their corresponding software. The use of linear statistical models using
computer modeling of the breeding process in dairy herds in the accelerated mode will help to provide an
objective estimation of the breeding value of dairy cattle and the selection of animals with a high genetic
potential of productivity. The use of pedigree servicing bulls with high estimated breeding value in gene-
rations will allow to increase the productivity of dairy cattle [8, 9].

With the annual introduction of more valuable animals into the herd, the value of the selection
differential increases, as a result of which the genetic improvement of the herd and the increase in its
productivity are more successful. Long-term economic use of cows makes it possible to conduct breeding
and selection work on farms at a higher level (moBTopsiercs a63a) [6].

Thus, the new methods for estimation of the breeding value, taking into account the linear profile and
genetic analysis data of cows will contribute to the intensification of selective and breeding work with
dairy herds.

The aim of the research. Conducting a linear estimation of the productivity of the domestic dairy
cattle gene pool.

Material and methods. Objects of the research were broodstocks, as well as servicing bulls. Mate-
rials of the research were the documents of primary zootechnical and pedigree accounting (from the IAS
system), as well as the results of experimental studies, visual assessment, weighing, measurements, control
milking of animals. In addition, biochemical studies of milk were carried out. For the analysis of dairy
productivity, live weight and genealogy, the data of pedigree and zootechnical accounting of the economy
were used. All animals were in the same conditions of feeding and maintenance. Cows were fed the fodder
from the farm.

The calculation of the estimated breeding value was carried out according to the methodology de-
veloped by the researcher of Kazakh Scientific Research Institute of Animal Breeding and Fodder
Production LLP [10].

To study the effect of the level of indices of breeding value on dairy productivity, the class intervals
of indices were calculated according to the formula proposed by G. F. Lakin:

1= Xmax~Xmin
- kK
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where A — class interval value; Xy, and Xpy, — maximum and minimum populations; K — number of clas-
ses.
The number of classes was determined by the Sturges formula:
K=1+3.321g,[11].
The reliability of the difference in the indicators (P) was determined according to Student. The results
of the studies were processed on a PC by statistical programs "Excel" according to the generally accepted
methodology of variational statistics [12].

Results of the research. After processing the data of the IAS program (taking into account the
exclusion of cows with incomplete data), the data for lactation of cows were analyzed (table 1).

Table 1 — Productivity of cows of domestic dairy cattle gene pool

Productivity for finished lactation
Breed Milk yield, 1 Fat, % Protein,% Somatic cells. thous.
X+m Cv X+m Cv X+m Cv X+m Cv

Alatau (n=534) 5259471 28 3.84+0.02 12 3.284+0.01 10 756.0+67 207.7
Simmental (n=796) 5654+60 32 3.96+0.01 10 3.37+0.01 7 356.9+20 156.8
Black-and-motley (n=812) 5548+63 32 3.74+0.01 9 3.24+0.01 7 240.6+15 173.2
Holstein b/m (n=505) 6380+67 36 3.80+0.01 11 3.24+0.01 8 217.6+11 176.1
For 305 days of lactation 5712497 3.83+0.02 3.28+0.01 339.6+54

It was found that the average milk yield per cow amounted to 5987+97 kg of milk, with an average
fat content of 3.83+0.02%, protein content of 3.28+0.01%, with a content of 339.6+54 thousand somatic
cells. The highest yield, as expected, was in the cows of the Holstein breed (6380+£67 kg). The difference
between the yield of Holstein cows and Alatau cows was 1121 kg (P>0.999), with black-and-motley cows
832 kg (P>0.999), Simmental - 726 kg (P>0.999), the highest content of fat was in the Simmental breed
(3.96+0,01%), exceeding the Alatau by 0.12% (P>0.999), black-an-motley by 0.22% (P>0.999), Holstein -
by 0.16% (P>0.999). In terms of protein content, the Simmental cows were superior to Alatau by 0.09%
(P>0.999), black-and-motley and Holstein - by 0.16% (P>0.999). Somatic cells are within normal limits.

Since 2016, monthly trips have been organized to the basic farms to conduct control milking of cows,
with the sampling of milk, and the determination of its quality in laboratory conditions. All data on the
productivity and quality of milk (yield, fat and protein content, the number of somatic cells) were then
added to the IAS program. The reliability of the results of these studies is ensured by the fact that the milk
quality analysis was carried out in independent dairy laboratories, the productive data were selected
monthly by researchers in the process of control milking, the control of the work was carried out by the
Republican Chamber of Dairy Cattle.

The productive indicators of dairy cows in the context of breeds are presented in Table 2.

Table 2 — Dairy productivity of cows in the context of breeds

Milk yield, 1 Fat, % Protein, % Somatic cells, thous.
Breed n
X4m, C, X4m, C, X+my, C, X+m C,

Alatau 220 5100+273 334 3.78+0.05 8.4 3.22+0.05 8.6 648.0+93.8 87.1
Holstein 2671 | 5794+93.0 | 37.0 3.72+0.02 15.6 3.17+0.02 14.7 285.2+8.9 75.1
Black-and-motley 674 4348+166 43.8 3.7240.04 12.9 3.05+0.05 20.4 336.5+45.6 131
Simmental 403 38124207 47.6 3.91+0.05 9.2 3.23+0.05 14.7 378.5+37.8 70.9
Red steppe 23 3756+571 40.9 3.53+0.13 9.6 2.84+0.11 10.9 530.7+195 72.6
Total/average 3991 5300+130 40.7 3.74+0.03 14.1 3.16+0.03 15.3 324.7+23.8 84.8
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It was found that in the program of the information analytical system (IAS), on average, the dairy
productivity of cows was 5300£129.6 kg. The most productive cows were, as expected, cows of the Hols-
tein breed, the excess of their productivity over the Alatau cows was 694 kg (P>0.99), over the black-and-
motley cows - 1446 kg (P>0.999), over the Simmental cows - 1982 kg (P>0.999), over the red steppe -
2038 kg (P>0.999).

Domestic and world experience proves that the decisive conditions for solving the problem of
providing the population with products are the presence of breeds and herds of animals with a high genetic
potential of productivity. In the solution of the tasks in hand, it is of great importance to improve the
productive qualities of the animals of herds of the basic farms. The tendency, productivity of cows of
Holstein breed prevails over the productivity of domestic breeds, but this difference is insignificant and
unreliable (table 3).

Table 3 — Indicators of dairy productivity of first-calf heifers of the basic farms

Breeds Number of Milk yield, kg Fat, % Protein, % Somatic cells thous.
cows, heads X + my Cv X+ my Cv X+ my Cv X £my Cv

Alatau 37 4301+206.0 | 29 | 3.89+0.03 | 4.3 | 3.27+0.03 | 6.0 625.7£77.4 75
Holstein 480 5214+61.6 | 25 | 3.78+0.03 14 | 3.20+0.02 13 288.4+7.6 57
Black-and motley 49 4463+135.2 | 21 3.85£0.04 | 7.3 | 3.29+0.03 | 5.8 282.6+13.1 32
Simmental 68 4624+161.2 | 28 | 3.95£0.02 | 3.7 | 3.39+0.02 | 3.7 421.5429.4 57
On average 634 4739+86.4 26 3.81+0.03 12 3.23+£0.02 11 321.9+14.4 56

Thus, the domestic breeds of dairy cattle of the basic farms, where three intra-breed types are pre-
dominantly bred: "Ak-Yrys" of Alatau, "Sairam" of black-and-motley and "Ertis" of Simmental breeds -
are already approaching to productivity of the dairy breed of import selection - Holstein, which predeter-
mines the effectiveness of breeding work carried out by researchers of the department of breeding and
selection of dairy cattle of the Kazakh Scientific Research Institute of Animal Breeding and Fodder
Production LLP.

The duration of economic use of cows is one of the important indicators in the system of reproduction
of the herd - a complex production process, including a set of organizational, economic, veterinary, and
technological measures. Productivity and reproductive abilities of animals are the most important
components of economic ekdiues, according to which breeding should be carried out. The works of
scientists are dedicated to this [13, 14].

On average, for all lactations, cows of the Alatau breed milked 5123+275.4 kg (table 4).

Table 4 — Indicators of dairy productivity and milk composition of the Alatau breed

Age. Numberof | Milk yield, kg Fat, % Protein, % Sfﬁ‘;fltsijcﬁgs
in lactation cows, heads X+ m, C. X +m, C. X+ m, C. X +m, C.
1 lactation 62 4844+189 | 30.8 | 3.74+£0.04 | 8.6 3.19+0.03 8.6 5422 +57 83.1
2 lactation 58 5679+221 29.7 | 3.77+0.04 | 8.5 3.22+0.03 8.1 490.6 + 57 89.3
3 lactation 36 5458+313 344 | 3.76£0.04 | 6.8 3.22+0.04 7.3 802.0+155 | 116.2
4 lactation 34 4716+275 34.0 | 3.79+0.05 8.3 3.23+0.05 8.6 785.3+89 66.2
5 lactation 12 4017+641 55.3 | 3.93+0.11 | 10.0 | 3.29+0.10 103 | 673.6+181 93.2
6 lactation 14 44214468 39.7 | 3.92+0.12 | 11.8 | 3.20£0.11 12.8 | 1045+206 | 74.0
Total / on average 216 5077£275,4 | 33.6 | 3.78+0.05 | 8.5 3.21+0.05 8.6 649.8 £ 95 87.6

The dairy productivity of the Alatau breed is characterized by growth (4844... 5679... 5458 kg) by the
second-third lactations and gradual decrease (4716 ... 4017 kg) by the fifth, i.e. for this breed, it is
characterized by a constant level of milk yields, which confirms its high stress resistance. The uniformity
of the lactation flow of the Alatau breed by age is clearly confirmed in the diagram (figure 1). As can be
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seen from the graph, the milk yield of Alatau cows from the second lactation is gradually decreasing,
while the decline in dairy productivity is gradual. According to the chemical composition, the milk of the
Alatau cows does not have any noticeable differences. It has been established that the number of somatic
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Figure 1 — Diagram of the productivity of the Alatau cows in the context of calving

cells increases with cows of the Alatau breed with age.

It has been established that the dairy productivity of Holstein cows increases by the fifth lactation
(table 5), without recessions, which is typical for this, the youngest breed, as can be clearly seen from the

diagram (figure 2). The chemical composition by age is stable.
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Table 5 — Indicators of dairy productivity and milk composition of the Holstein breed

Age, Number of Milk yield, kg Fat, % Protein, % S?ﬁg 32?;31315
in lactation cows, heads X m, C. Xam, C. Xam, C. Xtm, C.
1 lactation 722 5280+67.6 34 3.73+0.02 14 3.18+0.02 13 302.2+7.3 65
2 lactation 583 5502+85.4 37 3.78+0.02 11 3.2240.02 12 274.24+5.3 47
3 lactation 356 5598+98.1 33 3.76+0.02 9 3.21+0.01 8 313.4+14.9 89
4 lactation 158 5650+159.3 35 3.74+0.04 12 3.21+0.03 11 297.2+16.4 69
5 lactation 91 6139+213.1 33 3.79+0.03 3.2540.03 7 256.7+£15.4 57
6 lactation 50 5648 +281.6 35 3.73+0.05 9 3.2540.03 8 287.3+18.3 44
Total 1960 5479+93.3 35 3.75+0.02 12 3.20+0.02 11 293.049.5 63
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Figure 2 — Diagram of the productivity of the Holstein cows in the context of calving
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It is known that the high lifetime productivity of cows is a consequence of the good development and
functioning of all organs and systems of vital activity of the animal body during the whole period of its

use [15].

It has been established that in black-and-motley cattle from the first lactation, when the maximum
milk yield is observed (49364231 kg), a gradual decrease by the fifth lactation occurs, which confirms the
increased reaction of this breed to stress factors of the external environment (table 6).

When working with the black-and-motley breed, it is necessary to strengthen the selection by dairy

productivity and milk composition.

Table 6 — Indicators of dairy productivity and milk composition of the black-and-motley breed

Age,in | Numberof cows, |  Milk yield, kg Fat, % Protein, % Saf;fltsijcclflgls
lactation heads X+ m, Cv X £ my Cv X £ my Cv X £ my Cv
1 lactation 117 4936+231 | 50 | 3.65£0.05 | 15 | 3.05+0.05 | 19 | 444.1+101.7 | 247
2 lactation 121 4692+191 | 44 | 3.77£0.03 | 9 | 2.97+0.06 | 23 | 293.5+266 | 99
3 lactation 108 4811157 | 34 | 3.75£0.04 | 10 | 3.14+005 | 18 | 408.1+645 | 164
4 lactation 68 4493174 | 32 | 3.81£0.03 | 6 | 2.97+0.10 | 26 | 289.1+272 | 77
5 lactation 54 3989+180 | 33 | 3.85£0.03 | 5 | 3.23+0.04 241.7+8.9 26
6 lactation 22 4391243 | 26 | 3.84+0.07 | 7 | 321£005 | 6 | 7223£273.0 | 177
Total 490 4658+192 | 40 | 3.75£0.04 | 10 | 3.07+0.06 | 19 | 367.7+62.1 | 141

On average, for all lactations, the yield of the black-and-motley cattle was 4671+190 kg, i.e. the
potential of this breed is available, as evidenced by the variability of this selective feature (32.0... 50.7%),

which is clearly visible in the diagram (figure 3).
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Figure 3 — Diagram of the productivity of the black-and-motley cows in the context of calving

The average productivity of the Simmental cows was only 3809 kg (table 7).

Table 7 — Indicators of dairy productivity and milk composition of the Simmental breed

Age, Number of Milk yield, kg Fat, % Protein, % Si’lﬁ)‘it;j;;?s
in lactation cows, heads X + m, Cv X + m, Cv X + m, Cv X + m, Cv
1 lactation 134 3917+138.0 | 40 | 3.96:0.02 | 54 |330£0.03| 99 | 387171 | 50
2 lactation 100 4035+220.1 | 54 | 3.88£0.03 | 7.8 |3.18:0.05 | 162 | 352+182 | 51
3 lactation 68 3334+200.5 | 49 | 3.80£0.07 | 157 | 3224008 | 203 | 329+17.1 | 42
4 lactation 56 4391+301.9 | 51 | 3.91£0.04 | 7.6 |2.97+0.09 | 214 | 418+827 | 148
5 lactation 21 3058+328.8 | 49 | 3.81x0.12 | 142 |331%0.06 | 8.6 | 5131974 | 176
6 lactation 23 2879+246.4 | 41.0 | 423£0.16 | 17.7 | 3.64x0.06 | 84 | 3654+515 | 67
Total 402 3809+208.0 | 47.6 | 3.91£0.05 | 92 |323+0.05 | 147 | 378.7+37.9 | 70

Dynamics of milk yields of the Simmental breed of cattle is of a curvilinear nature.

In particular, with the increase in productivity by the second lactation (3917... 4035 kg), in the third,
on the contrary, it decreases (4035... 3334 kg), then this sequence is repeated. Therefore, the average
productivity of cows of this breed is only 3809 kg, which is clearly visible from the graph (figure 4).
According to the milk composition, a relative stability is set, which is clearly visible in the diagrams.

For the effective management of the selection process, complete, qualitative and reliable information
is needed, both about the individual animal and the breed as a whole. In countries with developed live-
stock breeding, the selection process is closely related to management. One of the tasks of modern animal
husbandry is to improve the selection management system, both in general and in individual sectors.

The selective-genetic approach to stock breeding was also undertaken not in many works. In the
selection of animals, the need arose to strengthen the mathematical apparatus and to introduce more pre-
cise, modern methods of genetics in stock breeding, including DNA analysis and polymorphic protein
systems, the analysis of hidden genetic defects. Until now, an exhaustive management system of
biological and genetic-statistical parameters of selection has not been created. The situation is complicated
by the low organization of stock breeding with herds of dairy cattle. It should be noted that the farms do
not give much attention to the conduction of a linear estimation of the exteriors of cows.

One of the most acute problems in the cattle breeding is the lack of servicing bulls of their own se-
lection. Modern selection needs a detailed study of all breeding genetic processes in populations and a
consideration of populations as complex biological systems, which in the future, undoubtedly, will make
both theoretical and practical significances in cattle breeding and biology [13-16].

At present, the research institutions based on the experience of countries with developed dairy cattle
breeding have developed a methodology for index estimation of the breeding value of milking cows.
This technique is embedded in the program of the information and analytical system (IAS), which, in the
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Figure 4 — Diagram of the productivity of the Simmental cows in the context of calving

presence of data on productivity (milk yield, fat and protein content in milk, the number of somatic cells)
and the exterior, calculates the estimated breeding value of the animal in terms of productivity.

During 2016-2017 and now monthly we carry out control milking of cows with sampling of milk.
Then samples are transferred to the dairy laboratory of KazZSRIAB&FP LLP for carrying out its bioche-
mical composition, especially interested in the content of fat, protein and the number of somatic cells.
These indicators, together with the results of the linear estimation of the exteriors of cows, are entered into
the IAS program, which automatically calculates the estimated breeding value of cows by the method
developed by the employees of KazZSRIAB&FP LLP. The results of the calculations are given in table 8.

It was found that the aggregate figure of the total estimated breeding value (EBV) for all breeds was
81.4. Among all breeds, the highest EBV level was determined in the Holstein cows (84.3) of imported
selection. The EBV level of cows of other breeds does not have a significant difference.

The main task for the selection of the necessary genotypes is to estimate the breeding value of
animals that can contribute to the enhancement of the genetic potential of the next generation. Deter-
mination of the breeding value of dairy cattle is the main criterion for increasing the genetic potential of
animals and their productive indicators.
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Table 8 — Results of calculation of the estimated breeding value of cows in a cut of breeds

EBV of milk yield EBV of fat EBV of protein
Breed Number of for 305 days, kg for 305 days, % for 305 days, %
cows, heads
X+m, C, X+m, C, X+m, C,
Holstein 1960 100+0.3 12 99.9+0.1 4.1 99.9+0.1 3.9
Black-and-motley 490 100+0.6 14 99.4+0.4 8.1 91+1.3 313
Alatau 216 100+0.9 13 100+0.1 1.6 100+0.1 1.3
Simmental 402 100+0.8 16 100+0.1 2.6 100+0.1 2.8
Total/on average 3091 100+0.5 13 99.8+0.1 43 98+0.3 7.9
Continuation of table 8
Dairy productivity Udder The total estimated
Breed Number of index health index breeding value
cows, heads
X+m, C, X+my C, X+my C,
Holstein 1960 100+0.2 7.6 100+0.01 0.4 84+0.3 15.7
Black-and-motley 490 98+0.5 11.0 99.4+0.3 7.9 77+0.5 14.1
Alatau 216 100+0.5 7.7 100+0.04 0.6 7540.4 7.8
Simmental 402 100+0.5 9.6 100+0.02 0.5 75+0.3 7.7
Total/on average 3091 99.7+0.3 8.4 99.9+0.1 1.6 81+0.3 13.8

One of the reasons for the low efficiency of selection work with dairy cattle in Kazakhstan is the use
of low-quality pedigree material. Very rarely farmers use high-quality breeding material from leading
manufacturers. The regulatory acts adopted in Kazakhstan in the field of cattle breeding have created real
prerequisites for the conservation and expansion of the livestock gene pool [13].

Currently, a lot of data have been accumulated that allow to carry out effective selective and breeding
work with animals of dairy breeds of cattle. Studies should be conducted taking into account genetically
isolated populations, adapted to the climatic conditions of their breeding [14, 15]. At the same time, it is
necessary to trace the indicators of economic traits in pedigrees [16-20].

The individual indices of the studied dairy cattle gene pool are in the limit of 100, so we studied the
EBV (estimated breeding value), previously dividing them into classes according to the generally accepted
methodology.

The dependence of the indices and the level of dairy productivity is determined depending on the
class distribution according to the dairy productivity index (table 9).

Table 9 — Distribution of total estimated breeding value by class gap

) Milk yield for 305 days, EBYV of milk yield EBV of fat
Total estimated n kg for 305 days, kg for 305 days, %
breeding value (lim)

X £ my Cv X+ my Cv X+ my Cv

413-474 3 1799.3 +£358.1 34.5 76.8 +£2.13 4.8
47.5-53.6 2 1796.0 = 505.0 39.8 77.9+£3.79 6.9 94.0+3.6 5.4
53.7-59.8 15 1406.9 + 105.0 28.9 753 +£1.05 5.4 100.5+0.4 1.4
59.9-66.0 56 2368.3 +£178.0 56.2 81.7+1.39 12.7 98.4+0.7 49
66.1-72.2 501 2855.9+39.9 31.2 85.7+0.23 6.1 99.6 £ 0.2 5.6
72.3-78.4 1345 5188.3+25.5 18.0 100.5+0.12 4.5 100.2+0.1 33
78.5—84.6 300 6951.8 £67.6 16.8 116.2+0.27 4.1 99.4+0.1 1.9
84.7-90.8 85 6944.2 +407.4 54.1 116.5+2.89 229 99.0+0.3 2.3
90.9-97.0 227 3179.3 £ 101.1 479 86.5+0.87 15.1 100.0£0.2 2.7
97.1-103.2 341 5621.7 +48.7 16.0 101.2+£0.28 52 100.3 0.1 23
103.3-109.4 172 8041.6 £ 70.1 11.4 116.5+0.39 4.4 100.0 0.1 1.8
109.5 < 48 10255.0 + 140.5 9.5 132.2+0.73 3.8 99.8+£0.1 0.8
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Continuation of table 9

EBV of protein Dairy Productivity Udder
Total EBV (lim) n for 305 days, % Index health index
X+ my Cv X+ m, Cv X + my Cv
413-474 3 46.1 £1.28 4.8 99.6 +0.33 0.6
47.5-53.6 2 97.7+2.68 3.9 84.9 +£3.58 6.0
53.7-59.8 15 6.8 +6.77 387.3 71.3 +£1.58 8.6 93.3+6.67 277
59.9 - 66.0 63.1 £6.36 754 83.1+0.25 2.2 100.2 +£0.11 0.8
66.1 —72.2 501 98.2 +£0.58 13.2 91.0+0.15 3.7 100.0 £0.02 0.5
72.3-784 1345 100.1 £0.05 2.0 100.4 £ 0.08 2.8 100.0 £0.01 0.4
78,5 —84.6 300 99.5+0.16 2.7 109.5+0.16 2.5 99.9 +£0.03 0.6
84.7-90.8 85 99.3 +0.31 2.9 109.5+1.75 14.7 99.9 +0.07 0.6
90.9-97.0 227 100.4 +£0.18 2.6 91.9+0.51 8.3 100.0 £0.03 0.5
97.1-103.2 341 100.3 £0.10 1.8 100.8 £ 0.16 2.9 99.9+£0.03 0.5
103.3-109.4 172 100.2 £0.12 1.6 109.9 +0.23 2.7 100.0 £0.04 0.6
109.5 < 48 100.1 £0.12 0.9 119.3+0.43 2.5 100.0 +£0.07 0.5

It has been established that as the indices increase, the level of dairy productivity also increases, with
the exception of the range of 90.9 - 97.0, when there is a decline in milk yields, which is quite explicable,
since in this gradation the lowest dairy productivity index (91.9+0.51), i.e. now, in Kazakhstan, there is
the most reliable quantitative trait of selection.

On the basis of complex investigations, groups of the desired type were formed by annual selection of
the highly productive black-and-motley Holstein cows (table 10).

Table 10 — Productivity of the black-and-motley Holstein cows of the desired type of experimental farms

Milk yield for 305 Fat, Protein, Live weight,
Name of the farm n days of lactation, kg % % kg
X+my C, X+my C, X4m, C, X+my C,
Pervomaisky LLP 9 5817462 32 3.67+0.04 29 3.31+0.05 4.9 496+5.7 3.4
Ice LLP 99 1011680 7.9 3.69+0.01 35 3.30+0.01 3.1 679+5.3 7.9
Aidarbayev E.S. Farm 15 8048+214 10.3 3.83+0.02 2.3 3.224+0.01 1.3 595+8.9 5.8
Total/on average 123 9549+95 7.8 3.70+0.01 33 3.27+0.01 3.0 656+5.7 7.3

As can be seen from the data in Table 10, in three experimental farms of different regions of Ka-
zakhstan, out of 2,800 heads of total livestock, 123 heads of highly productive cows were formed by
carrying out a complex of modern biotechnological, biochemical and molecular genetic studies. Their
average dairy productivity was 9549+95 kg of milk, with a fat content of 3.70+£0.01%, protein content of
3.2740.01%. The breeding effect of using the offspring of these cows will be 96 kg of milk per year from
each head, taking into account that the heritability coefficient for daily productivity is not more than 0.2
and the generation interval is 5 years, and the economic efficiency from the additional production will be
more than 7500 tenges per 1 head of cattle.

Conclusion. In cows of the Alatau breed, the type parameters and parameters of the limbs correspond
to the optimal indicators, but the parameters of the udder differ sharply. The same trend is observed in
cows of the black-and-motley breed, which determines the direction of further selection work with the
domestic breed of cows: it is necessary to conduct a corrective selection of servicing bulls, taking into
account these shortcomings.

A methodology for assessing the physique of the Holstein cows and the algorithm for calculating the
indices of the estimated breeding value of the Holstein cows in the content of somatic cells in milk, pro-
viding a logarithmic scale for estimating the number of somatic cells, were unified.

—— 4 ——
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Approaches have been developed to determine the index of the duration of economic use and to
determine the index of the reproductive ability of the Holstein cows in accordance with modern inter-
national requirements.

It was found that the average index of the total estimated breeding value (EBV) for all breeds was
81.4. Among all breeds, the highest EBV level was identified in the Holstein cows (84.3) of imported
selection. The EBV level of cows of other breeds does not have a significant difference. When studying
the EBV, previously divided into classes, it was found that with an increase in indices, the level of dairy
productivity also increases, with the exception of the interval of 90.9 - 97.0, when there is a decline in
milk yields, which is quite understandable, since in this gradation it is the lowest dairy productivity index
(91.9 £ 0.51).

123 heads of the black-and-motley Holstein cows were formed. Their average dairy production was
9549+95 kg of milk, with a fat content of 3.7040.01%, protein content of 3.27+0.01%. The breeding effect
of using the offspring of these cows will amount to 96 kg of milk per year from each head, taking into
account that the heritability estimate in dairy productivity is not more than 0.2 and the generation interval
is 5 years, and the economic efficiency from the additional production will be more than 7500 tenges per
head.

The research was carried out within the framework of the target scientific and technical program of
the Ministry of Agriculture of the Republic of Kazakhstan in the Kazakh Scientific Research Institute of
Animal Breeding and Fodder Production LLP in the period 2016-2018.

. A. BaiimykaHos, C. K. A0yranues, H. b. Ceiinanues,
A. E. Yunnanues, E. K. laaubaes, b. C. ’Kamauos, III. b. Myka

«Kazax mMan mapyanrsUIbIFb JKOHE KEeM IIeT eHIipici FRUTBIME 3epTTey HHCTUTYTHDy JKIIC,
Anmarsl, Kazakcran

KA3AKCTAH PECIIYBJIMKACBIHBIH CYTTI IPI KAPA MAJIJIBI OCIPETIH
TEKTIK KOPBIHBIH ACBLITYKBIM/IBIK KYH/IBLIBIFBIHBIH
WHJEKCI MEH CYTIHIH OHIM/LIITI

AHHoOTanus. BipiHII TyMa CHBIpIAapBIHBIH JICHE MIMIIMiH CBHI3BIKTHIK Oarajiayja, OTaHIbIK TYKBIM CHBIPIAPBIH
OHTAMJIBI OaJUTBI CBHIPTKBI TYPIJIEPIH KOPCETKIIITEPi MEH asKThIH KOPCETKILITEpiHE COMKeC KeJEeTIHAIr aHBIKTaJJIb,
Oipax >KeNiHHIH Mapamerpiiepi KYpT epekiueseHei. OHIMAUIK IMeH CHIPTKBI MilIiHIHIH KepceTkimTepi OoibIHIIa
OapibIK epekTep akmnapaTThk-Tanaay xyieci (ATXK) OarmapnamacsiHa eHTi3Iel )KOHE CHBIPABIH achll TYKBIMIIbI
KYHBIHBIH WHJIEKC1 aBTOMATThI TYp/€ €CENTENIHIN aHbIKTaTabl. ACBUI TYKBIMJIBIK KYH/IBUIBIKTAPBIHBIH OpTalla Kep-
cerkimi (ATKW) 81,4 Goxasl. UMIOPTTHIK achlIaHIBIpyia TOJIITHH CHBIPJIAPBIHBIH achUl TYKBIMIBIK KYHJIBI-
JIBIKTapbIHBIH MHEKCIHIH (84,3) neHreiii 6apibIK TYKbIMAAPIBIH apachiHIa €H XKOFaphICHL.

TaObHmarer 6ip cublpably oprama cyT eHiMauriri 5300 + 130 xr cyTTi Kypajabl, MaliIbIH MaccalblK YJeci
3,74 £ 0,02%, axys13abiH Maccansik yieci 3,16 = 0,01%, xypambrana 324,7 + 23,8 MbIH COMaTHUKAIBIK KJIETKaIap
Oap. EH ke eHIM/i TOJIIITHH TYKBIMJIBI CUBIpIIap OOJIIBI, ONapblH OHIMILTI anaray cuslpbiHad 694 kr (P> 0.99),
Kapa ayia cubIpbiHaH - 1446 kr (P> 0.999), CummenTan cusipbiHas - 1982 kr (P> 0.999), KbIpAbIH KbI3bUT CUBIPBIHAH -
2038 xr (P> 0.999) >xorapsl, CHBIp MalbIHBIH XoHE aKybI3JIbIH Kypambl OOMBIHIIA alTapIIbIKTai aibIpMaIIbUIBIKTap
KOK. COMaTHKaNIBIK KJIeTKanap KaibInThl geHreiae. CyT eHIMIUITiHIH JUHAMHUKACHIH JIAKTAalUsl OOMBIHIIA 3epPTTe-
TeHJIe, ajlaTay TYKBIMBIHBIH CYT OHIMIUTITIHIH ocyi (4844 ... 5679 ... 5458 kr) exiHIIl HeMece YIIiHIII JaKTalus Ke3e-
HiHJIe XKOFapiar xoHe 0ipTe-0ipTe (4716 ... 4017 kr) OeciHmIire JaKTanus Ke3eHIHE Kapall TOMCHIETeHI aHBIKTAJIIBI.
OcBbl TYKBIM/IBI CHUBIpIapAbIH OapIibIK JIaKkTalus Ke3eHiHae, opTama anFania, 5123 + 275,4 kr-ra qedid xeTKiziu.
TonbIITHHAIK CHBIPIBIH CYT OHIMALTIr OeciHII JIakTalusFa AeiiH KyiasIpaycel3 eceni. Opraia anraHia, Kapa ajia
cubIpiIapbl 0apibIk nakTanusaa 4671 + 190 kr cyt eHiMi Kypaasl. CHMMEHTaI TYKBIMBIHBIH CYT OHIMIUITIHIH A1-
HaMUKachl OIpiHINI JlaKTanusgaH ekiHmi jakramusaga (3917 ... 4035 xr) apTein, YIIiHOIN JIAKTaIMSUTBIK Ke3€HJIe
(4035 ... 3334 kr) TOMeHIeN, TOPTIHIII JAKTAIUSIAH AJITHIHIIBI IAKTAIMSIIBIK Ke3eH OOMBIHINA TOHCKTUTIK apTabl.

Tyiiin ce3aep: achlUIIaHIBIPY,CUBIPIAPABI IPIKTEY, CYPHINTAY, CUBIPABIH aChUl TYKBIMJIBIK KYHABUIBIFBI, CBIPT-
Kbl MIIITHIH CBI3BIKTHI Oaranay, cyT eHIMIUIIr, CYT KypamBbl.
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. A. Baiimykanos, C. K. Aoyraaues, H. b. Ceilinanues,
A. E. Yunnanues, E. K. Tanu6aes, b. C. Kamauios, III. b. Myka

TOO «Ka3zaxckuii Hay4HO-HCCIIEI0BATENILCKUI HHCTUTYT JXKMBOTHOBOJICTBA U KOPMOIIPOU3BOJICTBAY,
Anmatsl, Ka3zaxcran

MPOJYKTUBHOCTH U MHJIEKC IVIEMEHHOM IIEHHOCTH PA3BOJMMOI'O TEHO®OH/IA
MOJIOYHOTI'O CKOTA B PECITYBJIMKE KA3AXCTAH

AHHOTauus. IIpyu TMHEMHON OLIEHKE TENIOCIIOKEHUS KOPOB-IIEPBOTENOK YCTAHOBJIEHO, YTO Y KOPOB OTEUECT-
BEHHBIX ITOPOJ] ONTHMAIBHBIM 0OajulaM COOTBETCTBYIOT NapaMeTphl BUAA M MOKa3aTelIn KOHEYHOCTEH, HO PE3KO OT-
JIMYArOTCS TTapaMeTphl BRIMEHH. Bce aHHBIE IO MPOIYKTHBHBIM M 3KCTEPHEPHBIM MOKa3aTelsIM OBUIH 3aHECEHBI B
nporpammy uHpopManroHHO-aHanmuTHIecKoi cucteMbl (MAC), Te aBToMaTHdecKd OBLI pacCUMTaH HHICKC IUIe-
MEHHOH IIEHHOCTH M3y4YeHHBIX KOpoB. Cpenuuii naaekc miemennoi neHnoctu (MIIL) mo BceM mopomamM cocTaBHI
81,4. Cpenu Bcex mopoy HauBbIcnil ypoBerb UIIL] ompeneneH y KOpoB TOMITHHCKOH mopos! (84,3) IMIOPTHOM
CEJIeKIIHN.

Cpennuii ymoit m3ydeHHBIX cTan Ha 1 kopoBy coctaBmi 5300+130 kr Moioka, ¢ MaccOBOH MoOJeH Kupa
3,74+0,02%, maccoBoit moneii 6enka 3,16+0,01%, ¢ comepxanuem 324,7+23,8 THICSY COMAaTHYECKUX KJIeTOK. Hau-
Gosilee TPOAYKTHBHBIMH OKa3aJIMCh KOPOBBI TOJIIITHHCKOW IMOPOBI, NMPEBBIIICHHE WX NMPOAYKTHBHOCTH HAJ aja-
Tayckoi cocraBmiio 694 xr (P>0,99), nax uepro-mectporr — 1446 kr (P>0,999), Hax cummenTanbckoid — 1982 kr
(P>0,999), nan kpacHoit crenHoit — 2038 kr (P>0,999), mo comeprkanuro kupa 1 Oerka KOPOBBI TOCTOBEPHON pasz-
HUIBI He 0O0HapykeHo. CoMaTHYeCKHe KJIETKH B Ipesenax HOpMbl. [Ipu M3ydeHnn TUHAMUKH YI0€B IO JaKTauiIM
YCTaHOBJIEHO, YTO, MOJIOYHAS MPOAYKTHBHOCTh alaTayCKOHM IMOPOMBI XapakTepu3yercs poctoM (4844...5679...5458 xr)
IO BTOPOM-TpEThel JTaKTalHsIM U MOCTENIeHHBIM cHIDKeHHeM (4716...4017 kr) x nsaToit. B cpeqreM 3a Bce TakTannu
KOPOBBI 3TOH mopoas! Hamowtn 512342754 xr. Mono4Has MpoAyKTHBHOCTh KOPOB TONIITHHCKOM ITOPOMBI YBEIH-
YUBaeTCs IO MATOH JIaKTaIu, 0e3 crmagoB. B cpemHeM y KOpoB 4epHO — MECTPO MOPOBI 32 BCE JIAKTAILIUH YIOH CO-
craBmn 4671+190 kr. JluHamMuka yqoeB CHMMEHTAIBCKOW TOPOABI BO3pAcTaeT C MEPBOW KO BTOPOH JIAKTAIIUH
(3917...4035 xr), B Tperheit mpoucxomut ee cHkeHue (4035...3334 kr), ¢ 4eTBEpTOH IO MIECTYHO JAKTALUU
MIOCJIEI0BATEILHOCTD YBEININBACTCSL.

KiroueBble cioBa: cenekius, oTOOp, mMoadop, IUIEMEHHas LIEHHOCTh KOPOB, JIMHEWHasl OLEHKa 3KCTephepa,
YAOH, COCTaB MOJIOKa.
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ACTUAL PROBLEMS OF ACCOUNTING
OF CONCESSION ASSETS AND LIABILITIES
IN THE REPUBLIC OF KAZAKHSTAN

Abstract. This research considers issues of accounting update in public sector of the economy of the Republic
of Kazakhstan under the conditions of the development of public-private partnership in form of concessionary ag-
reement. The accounting procedures of concessionary objects, concessionary commitments, profits and losses in
accordance with International public sector accounting standards (IPSAS) and International financial reporting
standards (IFRS) are reviewed and recommendations on problems of concessionary contract recording are provided.

Keywords: concessionary assets, concessionary liabilities, model of financial liability, model of empowerment,
concession grantor, concession owner (operator), accounting due to concession agreements, acknowledgement of
assets and liabilities, profits and losses, IPSAS 32, IFRS.

1. Introduction. The development of Public-private partnership in the Republic of Kazakhstan is
focused on the improvement of public infrastructure and objects of life sustainment by the way of sphere
enlargement and improvement of quality of public meaningful services.The main focus ofthe annual
official Message of President of the Republic of Kazakhstan with effect of 31st of January 2017 «The
third modernization of Kazakhstan: global competitive advantage» is described as follows: «the Big
potential for the development of entrepreneurial sphere is due to enlargement of public-private partner-
ship. To attract private capital it is necessary to use all possible types of and form of public-private part-
nership: beneficial ownership of public property, service contract and others. In addition to the above it is
necessary to simplify and speed up all the coordination procedures as much as possible, especially with
regard to small projects. Public-private partnership should be the main mechanism for the development of
infrastructure, including social infrastructure» [1, 14].

As a part of the study, the methods of comparative analysis of conceptual and methodological aspects
of the accounting and financial reporting organization were applied in public and private sector of the
economy on the accounting of the concession agreements, main provisions of the IPSAS and IFRS on the
accounting of concessionary assets and liabilities from government side which is acting as a concessor (in
accordance to IPSAS), and concessionaire (in accordance with IFRS).

In the course of the study of the practical and methodological aspects of accounting operations within
Public-private partnership from government side (concessor) and private partner (concessionaire) the
methods of systematization and experience generalization in organizing of concession agreement ac-
counting and analysis of regulatory basis for the development of the various forms of public and private
partnership in the Republic of Kazakhstan were used.

Since the processes of introduction and development of new forms of public-private partnership are
faced with the problems of the insufficiently developed methodological basis for organizing accounting in
the subjects of the public sector of the economy and business entities, studies on the problems of accoun-
ting and assessment of concession assets and concession liabilities are currently very relevant and timely.
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The relationship between public and private partners in the Republic of Kazakhstan is regulated by the
Public-private partnership Act of 31 of October 2015 No. 379-V and the Concession Act of 7" of July 2006.

The main goal of public-private partnership is the infrastructure development to the public ends by
merging of recourses and experience of the government and business, implementation of important social
projects with least cost and risks provided for submittal of the high quality services by economic entities [14].

The recourses of public-private partnership entity’s reimbursement of expenses and income gene-
ration are:

1) Realization of goods and services in the operational process of the public-private partnership object;

2) Subsidies from the government in circumstances stablished in accordance with legislation of the
Republic of Kazakhstan;

3) Reimbursement of investment expenses upon the project of public-private partnership;

4) Reimbursement of operational expenses upon the project of public-private partnership;

5) Income generation for the realization of object management of public-private partnership, which
is in public ownership and rental fees for the use of public-private partnership object;

6) Availability payment. the Public-private partnership Act of 31* of October 2015 No. 379-V.

Currently the usage of mechanisms of public-private partnership get widespread use in the Republic
of Kazakhstan and it is conducted in all of the sectors of economy (tables 1-3).

Table 1 — The quantity of public private partnership objects (as of February 2018)*

Total public private . . . At the stage of project
partnership objects (2018) Objects Putinto service construction
Quantity 200 129 71
Balance (billion KZT) 765.5 91.3 672.2

*Provided according to data of the Ministry of National Economy of the Republic of Kazakhstan, from economy.gov.kz
web-site.

Upon the results of analysis of current situation on the development in respect of public-private
partnership in the Republic of Kazakhstan (year 2018):

Total 696 projects, out of which: 263 — signed contracts (112.6 billion KZT), 433 — on different
preparation stages (1.06 trillion KZT) including: 105 — on stage of tender (398.1 billion KZT), 328 — on
the stage of developing documentation (662.6 billion KZT).

Table 2 — Current situation upon the regional projects (as of February 2018)*

Region Ciilgt?;c(is tendgr?sit }glr?ifltggc(:)r(l)tfracts d(]))cfl‘rlzcle(l)llt):tli%)n Total
Aktobe region 73 31 25 129
West Kazakhstan Region 71 2 19 92
Karaganda Region 21 0 9 30
Kostanay Region 20 11 23 54
South Kazakhstan Region 14 14 26 54
Almaty Region 12 5 24 41
Pavlodar Region 11 2 39 52
Kyzylorda Region 10 1 48 59
Akmola region 8 3 28 39
Mangystau Region 7 4 23 34
Almaty 5 0 10 15
Astana 4 0 10
North KazakhstanRegion 3 1 12
Zhambyl Region 2 21 26
Atyrau Region 2 2 31 35
East Kazakhstan Region 0 8 6 14
Total 263 105 328 696
*Provided according to data of theJSC «Kazakhstan Public-private Partnership Center» from kzppp.kz web-site.
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Table 3 — Examples of projects upon development and exploitation of public-private partnership objects

in the Republic of Kazakhstan*

Directions of Public-private partnership Projects
Development and exploitation of projects of waterworks Projects: development of demineralization water factory
facility, waterworks disposal and clearing of water resources | in Kenderly, Mangystau Region
Development and exploitation of penitentiary system Projects: penitentiary facility for 1500 places in Shymkent city
Construction and Exploitation of Airports in regions Projects: Construction of the new airport in Shymkent city
Construction and Exploitation of health care facility Projects: multi-special hospital for 300 places in Aktau city,

multi-special hospital for 300 places in Ust-Kamenagorsk city,
children’s municipal hospital in Semei city

Construction and provision of kindergarten services Kindergarten and other projects on social sphere
(childcare center) and other projects in social sphere

Transportation infrastructure BAKAD (Big Almaty auto road circle), Free railway line round

about railway junction of the Almaty station, Auto-road round
about Shymkent city. Construction of bridge crossing through
the Bukhtarma water storage reservoir in Kurchum region of
the East-Kazakhstan. Other infrastructure projects.

*Provided according to data of the JSC «Kazakhstan public-private partnership centernfrom kzppp.kz web-site.

Table 4 — Samples of realized construction and exploitation projects of public-private partnership objects

in the Republic of Kazakhstan*

Project

Description

Construction

and exploitation

of passenger terminal
in international airport
of Aktau city

Project: «Construction and exploitation of passenger terminal in international airport of Aktau city»
Term of the contract: 2007-2037

Concedent: Local administration of Mangystau region

Cost of project: 4 092 752,0 thousands of KZT

Stage of realization: in exploitation

Energetics

PL (Power Line)

500 qt North Kazakhstan — Aktobe region

Realization of project — construction of 487 km of power line with 220 and 500 kW voltage to cover
shortage of Aktobe region

Cost of project - 190 millions of USD

Length of line - 487 km

Term of the construct: 2005-2022

Transport

Construction and exploitation of new railway line «Shar Station — Ust-kamenagors»

Realization of the project — creation of new transportation direction which shortens the distance in
southward and westward direction, and expediting delivery for 12-14 hours.

Cost of project: 97,92 millions of USD

Term of the construct - 2005-2028.

*Provided according to data of the JSC «Kazakhstan public-private partnership center» from kzppp.kz web-site.

2. The accounting of concession contracts. The most difficult are the issues of recognition and
subsequent accounting of concession assets and concession liabilities, recognition and accounting of profit
and losses under concession contracts, i.e., how the concession object should be accounted for, who
should have concession assets and concession liabilities.

In according with paragraph 5 of the Law of the Republic of Kazakhstan «On Concessions:

- state-owned immovable and movable property, exclusive rights associated with the performance of
activities for concession objects, are granted for temporary possession and use to the concessionaire in the
manner provided for in the concession agreement;

- improvements made at the concession objects, as well as objects of unfinished construction and
property rights to the results of intellectual creative activity that arose when the conditions of the conces-
sion contract are being exercised, are transferred to state ownership, unless otherwise stipulated by the
concession agreement;
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- the concession objects that arose as a result of the execution of the conditions of the concession
contract are transferred after their creation into state ownership, unless otherwise provided by the
concession agreement;

- when the concessioner co-finances the concession project and (or) the concessionaire pays the
compensation to the concessionaire, the concession object is transferred to state ownership;

- the products and other revenues received by the concessionaire as a result of the operation of the
concession facilities are its property, unless otherwise provided by the concession agreement [2].

The concession objects constructed by the concessionaire as a result of the performance of the
contract condition are transferred to the state ownership from the moment of creation of the concession
object with the subsequent use of these facilities by the concessionaire. The objects of unfinished con-
struction and intellectual property rights that arose when the conditions of the concession agreement were
implemented, improvements made on existing state property objects transferred to concession are state
property.

On already existing objects of state property, which are transferred to the temporary possession and
use of the concessionaire, the costs of maintaining them in working order and effective use are borne by
the concessionaire. Products and other revenues received by the concessionaire as a result of the use of
concession objects are his property.

Under the concession agreements, the problem is the recognition of the asset on the balance sheet and
the procedure for submitting the concession objects in the financial statements based on the conceptual
provisions.

According to the requirements of international financial reporting standards for the purpose of
recognizing a concession object on the balance sheet is based on an assessment of the transfer of all risks
and rewards of ownership of the asset.

Virtually all significant benefits and risks associated with owning the asset, including the risk of
accidental loss or accidental damage to the object of the concession agreement since the transfer of the
object to it, have been transferred to the concessionaire.

To resolve the issue of recognizing an asset on the balance sheet of a concessionaire or concessor, it
is necessary to determine: who controls the concession object, concessionaire or concessor?

When an asset is recognized by concessor, it should be taken into account the compliance of the
signer with the presence of control over the concession asset.

In cases where the binding agreement gives the concessor the right to control the use of the con-
cessionary asset, the asset meets the conditions for control.

Confirmation of control over the asset on the part of the concessor is the concessor's rights under
concession agreements for determining the types of activities (works, services provided under the terms of
the contract); On the establishment of prices (tariffs) for goods (work, services) and the procedure for
determining prices; On the establishment of quality standards provided by the concessionaire under the
concession agreement for goods (works, services), etc.

The grantor is not required to have full control over prices: it is sufficient that prices are regulated by
the grantor, binding agreement or an independent body that regulates other entities operating in the same
industry or in the same concession sector (e.g. hospitals, schools or universities), as the concessor (for
example, by means of the mechanism for establishing the upper limit).

Also, the grantor controls ownership of any remaining stake in the concession objects at the end of
the term of the agreement.

The control of the concessor over any significant residual share should both limit the actual ability of
the operator (the concessionaire) to sell or pledge the asset, and grant the concessor the permanent right to
use throughout the duration of the concession agreement for the provision of services.

Therefore, in determining whether a concession asset should be recognized on the balance sheet of
the concessor during the construction or development period of the asset, it should be checked for
compliance with the criteria for recognizing the asset in terms of the likelihood of future economic bene-
fits or service potential and, consequently, the reliability of the cost estimate or fair value.

And if during the construction or development period the recognition criteria for both fixed assets
and intangible assets are met, the grantor recognizes the concession asset during the construction
period.
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Subject to all provisions of the IFRS and IPSAS for determining the asset, the concession object
should be recognized on the balance sheet of the grantor, not the concessionaire. According to IFRS
(IFRIC 12 «Service Concession Arrangementsy), «the infrastructure ... should not be recognized as part of
the fixed assets of the concessionaire (operator), because the contractual service agreement does not
transfer to the operator the right to control the use of the public service infrastructure.

The operator has access to infrastructure management for the provision of public services on behalf
of the concession provider in accordance with the conditions specified in the contract» [3].

Compensation of the costs of the concessionaire for the erection or improvement of the concession
object is carried out in the form of compensation for investment costs or in the form of cost recovery
through the sale of goods (works, services) produced and income in the process of operation of the
concession object.

From the point of view of the concessionaire, the accounting for assets and liabilities under con-
cession agreements is determined by the international standard for public sector financial reporting -
IPSAS 32 «Service Concession Arrangements: Grantor» [4].

For the purposes of the financial reporting of the concessionaire, the accounting for assets and
liabilities under concession agreements is determined by International Financial Reporting Standard -
IFRIC 12 «Service Concession Arrangementsy [5].

3. Recognition of income from the provision of services by the concessionaire. In accordance with
the concession agreement, the concessionaire (operator) builds or purchases infrastructure facilities for the
provision of public services, or the concessionaire is granted access to the existing infrastructure for the
purpose of an agreement for the provision of services.

The concessionaire (operator) acts as a provider of several types of services: the construction of new
or improvement of existing facilities, as well as their management. The concessionaire (operator) must
separately recognize the revenues from the provision of construction or infrastructure improvements
in accordance with IAS 11 «Construction Contracts» [6] and beginning from 2018 in accordance with
IFRS 15 «Revenue from Contracts with Customers» [8] and the revenue from the provision of services as
a result of the management of infrastructure facilities in accordance with IAS 18 «Revenue» [7] and
beginning from 2018 in accordance with [FRS 15 «Revenue from Contracts with Customers» [8].

A concessionaire (operator) must recognize a financial asset to the extent that it has an unconditional
contractual right to receive cash or another financial asset from the concession provider or at its direction
for the performance of construction services in accordance with IAS 11 and beginning from 2018 in accor-
dance with IFRS 15 «Revenue from Contracts with Customersy [8].

Alternatively the concessionaire (operator) must recognize the intangible asset to the extent that it
obtains the right (license) to charge users of public services.

4. Two models of concession accounting. In accordance with international financial reporting
standards, two models of concession accounting are defined: a financial obligation and the grant of a
right.

Under the first model, the grantor recognizes a financial liability when it is required to make pay-
ments to the operator for providing services for the construction or improvement of the concession asset.
The concessionaire (operator) recognizes the income for the services it provides for the construction,
development, acquisition or improvement of the concession facility. According to the second model, the
grantor recognizes the obligation when it grants the operator the right to receive revenues from third-party
users of the concession asset. In this case, according to IFRIC 12, paragraph 26, the operator recognizes an
intangible asset [5].

The procedure for the recognition and accounting of income and expenses of the concessionaire for
the provision of services for the construction or improvement of concession facilities based on the
financial liability model using the accounts of the Model Plan is presented in table 5.

The procedure for the recognition and accounting of incomes and expenses of a concessionaire for the
provision of services for the construction or improvement of infrastructure facilities by the model of gran-
ting rights to the concessionaire (operator) using the accounts of the Model Plan is presented in table 6.

Recognition of income and expenses of the concessionaire for the provision of services for the
management of the concessionary asset is reflected as follows (in table 7).

— 3 ——
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Table 5 — Correspondence of accounts of accounting of concessionary assets and liabilities with the concessionaire
by the model of a financial liability

Correspondence of accounts

Contents of operation

Debit

Credit

The concessionaire (operator): accounting of assets and liabilities under concession agreements
on the model of a financial liability

For the amount of completed repair or
construction work

«Work in process», sub-account
«Under concession agreementsy

«Accounts payablesy, sub-
account «Under concession
agreements» and etc.

In the presence of previously issued advances,
a record is made for advance payment

«Accounts payablesy,
sub-account «Under concession
agreements»

«Advances paid»
sub-account «Under the
concession agreements

Recognition of expenses for completed objects
of concession agreements or works performed
for their modernization and reconstruction that
are the subject of state ownership

«Cost of goods sold (completed
works and services)»,
sub-account «Under the
concession agreements»

«Work in process»,
sub-account
«Under concession agreements»

Recognition of expenses on the stages of
completion of works performed for the con-
struction of objects of concession agreements
or works on their modernization and recon-
struction that are the subject of state ownership

«Cost of goods sold(completed
works and services)»,
sub-account «Under the
concession agreements»

«Work in process»,
sub-account
«Under concession agreementsy»

At the same time, recognition of revenues from
the provision of services for the construction of
concession agreement facilities

«Accounts receivabley, sub-
account «Under concession
agreementsy»

«Income from the sale of goods
(completed works and services)»,
sub-account «Under the
concession agreementsy»

*Prepared by the author.

Table 6 — Correspondence of accounts of accounting of concessionary assets and liabilities

by the model of right provision to concessionary (operator)

Contents of operation

Correspondence of accounts

Debit

Credit

Concessionary (operator): accounting of concessionary assets and liabilities

by the model of right provision to concessionary (operator)

For the amount of completed repair or construction
work

«Work in process», sub-account
«Under concession agreementsy»

«Accounts payablesy, sub-
account «Under concession
agreements» and etc.

In the presence of previously issued advances, a
record is made for advance payment

«Accounts payablesy, sub-
account «Under concession
agreements»

«Advances paid»,
sub-account «Under the
concession agreements»

Recognition of expenses for completed objects

of concession agreements or works performed

for their modernization and reconstruction that are
the subject of state ownership

«Cost of goods sold (completed
works and services)»,
sub-account «Under the
concession agreementsy»

«Work in process», sub-account
«Under concession agreementsy

Recognition of expenses on the stages of com-
pletion of works performed for the construction of
objects of concession agreements or works on their
modernization and reconstruction that are the
subject of state ownership

«Cost of goods sold (completed
works and services)», sub-
account «Under the concession
agreements»

«Work in process», sub-account
«Under concession agreements»

At the same time, recognition of intangible asset
on theprovided right to concessionary (operator)

«Other intangible assets»,
sub-account «Under
concessionary agreementy

«Income from the sale of goods
(completed works and
services)», sub-account «Under
the concession agreements»

*Prepared by the author.
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Table 7 — Correspondence of accounts of accounting for the recognition of income
from the provision of services for the management of the object of concession agreements

Contents of operation

Correspondence of accounts

Debit

Credit

Recognition of income from the
provision of services for managing
the object of concession agreements

«Accounts receivabley,
sub-account
«Under concession agreementsy

«Income from the sale of goods (com-
pleted works and services)», sub-account
«Under the concession agreementsy

*Prepared by the author.

Table 8 — Correspondence of accounts of assets and liabilities accounting under concession agreements with the concessor

Contents of operation

Correspondence of accounts

Debit

Credit

Grantor: accounting of assets and |

iabilities under concession agreements by model of financial liabilities

The receipt of long-term assets from the
concessionaire (operator)

«Fixed assets», sub-account «Under
concession assets» «Construction in
progress», sub-account
«Underconcession assets»

«Accounts payables», sub-account «Under
concession agreementsy

Acceptance of services for overhaul,
modernization and reconstruction of
fixed assets

«Construction in progress»,sub-
account «Under concession
agreementsy»

«Accounts payablesy,sub-account «Under
concession agreements»

Simultaneously, the second record
is made for an increase in the cost
of fixed assets for the cost of overhaul,
modernization and reconstruction

«Fixed assets», sub-account
«Underconcession assets»

«Construction in progress», sub-account
«Underconcession assets»

Repayment of debts to the
concessionaire (operator)

«Accounts payables»,sub-account
«Under concession agreementsy»

«Accounts of planned appointments of
payments under an individual financing
plan for the obligations of public entities
funded from the Republican budget»,
«Accounts of planned appointments of
payments under an individual financing
plan for the obligations of public entities
funded from the Local budget»

Depreciation on long-term assets received from the concessionaire (operator) under concession agreements

Depreciation of long-term assets

«Expenses for depreciation of long-
term assets», sub-account
«For concession assets»

«Accumulated amortization of fixed
assetsy», sub-account «For concession
assets»

Grantor: accounting of assets and liabilities under concession agreements
on the basis of a model for granting rights to a concessionaire (operator)

The receipt of long-term assets
from the concessionaire (operator)

«Fixed assets», sub-account «Under
concession assets», «Construction
in progressy», sub-account «Under
concession agreementsy

«Other revenues»

Acceptance of services for overhaul,
modernization and reconstruction of
fixed assets

«Construction in progress», sub-
account «Under concession
agreementsy

«Other revenuesy, sub-account «Under
concession agreements»

Simultaneously, the second record

is made for an increase in the cost

of fixed assets for the cost of overhaul,
modernization and reconstruction

«Fixed assets», sub-account «Under
concession agreements»

«Construction in progress», sub-account
«Under concession agreementsy»

Depreciation of long-term assets purchased under concession agreements based
on a model for granting rights to a concessionaire (operator)

Depreciation of long-term assets

«Expenses for depreciation of long-
term assets», sub-account «For
concession assets»

«Accumulated amortization of fixed
assetsy», sub-account «On concession
assets»

*Prepared by the author.
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The accounting procedure for concessionary objects and liabilities with the concessor is presented
using the Chart of Accounts of State Institutions in the table below. The Grantor recognizes a financial
liability when it is required to make payments to the operator for services provided for the construction or
improvement of a concessionary asset (i.e. constructed, developed, acquired or improved).

The concessionaire (operator) recognizes the income for the services provided for it in construction,
development, acquisition, improvement and operation (table 8).

5. Conclusion. The present article considers the actual questions of improving accounting in the
public sector of the Republic of Kazakhstan in terms of public-private partnerships in the form of con-
cession agreements. It considers the accounting treatment of concession facilities, concession liabilities,
income and expenses in accordance with IPSAS and IFRS, and provides guidance on accounting issues of
concession contracts.

The main goal of the article was to interlink the current issues of accounting for assets and liabilities
under concession agreements in the financial statements of the concessionaire and grantor, taking into
account the provisions of IFRS and the public sector financial reporting standard (IPSAS 32).

The presented recommendations on the recognition and accounting of assets and liabilities under
concession agreements with correspondence have been developed taking into account the requirements for
reflecting concession objects in accordance with the provisions of IFRS and IPSAS.

In the course of the research, in accordance with the requirements of the IPSAS and private sector
IFRS and requirements of the regulatory basis for the development of Public-private entrepreneurship in
the Republic of Kazakhstan the topical issues of accounting organization were analyzed. Taking into
account that there are no developed national rules for the organization of accounting of concession agree-
ments at the present stage of development of new forms of cooperation between the state and private
entrepreneurship in the Republic of Kazakhstan, the recommendations on the accounting of concession
assets and concession liabilities were developed, both from public sector entities and from the private
sector entities (concessionaires).
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IDEOLOGICAL BASES OF RUSSIA AND TURKEY POLICIES

Abstract. This article examines the issues of national archetypes in the formation of foreign policy, the image
of the ruler and the mission of the state. Russia and Turkey position themselves today as countries seeking to chal-
lenge the US championship in the world. Both countries have a rich history and ideologically justify their right to
lead. In the study of the statehood of Turkey and Russia, an important role was played by the political ideologies that
formed the mental image.

Russia's desire to dominate the Balkans, the Middle East, comes from the idea of "Moscow-Third Rome", and
the modern ideology of Turkey "Neo-Ottomanism" is a bright continuation of the policy of the Ottoman Empire.

Keywords: ideology, archetypes, Russia, Turkey, ambitions, statehood.

The foreign policy of any state since its formation inevitably passes through the stages of formation,
and then enters a phase of permanent development and further improvement. All states with a deep
historical past have passed this way. Therefore, their foreign policy resembles a knot of tightly bound
knots, each of which is a reflection of a certain diplomatic empiricism. And each of these “nodes” is
directly related to political archetypes, which are a set of features of ethnic consciousness that determine
the “basis” of thinking, basic values, behavioral stereotypes, traditions, character traits, temperament, etc.,
which forms the state mentality.

The concept of archetypes was also known to the ancient philosophers, but it was introduced into the
active scientific circulation by C. Jung, in whom they appear as images-symbols, carriers of the collective
unconscious, acting as an impulse for the emergence of culture. He wrote: “He who speaks with arche-
types speaks like a thousand voices. he lifts the portrayed by him from the world of the one-time and
transient into the sphere of the eternal” [1].

Scientists explain that an archetype is “a prototype, a primary form, a sample, these are structural
elements, so-called. the collective unconscious, the embryonic possibilities of all mental processes and
experiences. "

According to some researchers, the archetypes play an important role in the issue of interethnic
relations and questions of the perception of "friend or foe" in the countries and our region. In this case,
they would not have an “archetypical” character. But they have it, because the problem of land and water
has existed in the region for centuries. History knows a lot of examples of conflicts between nomads over
land (pastures) and water (watering places). For example, Turkmen permanently fought for the priorities
of owning them with the Kazakhs in Mangyshlak. The Kyrgyz reflected the intrigues of the Kazakh tribes
who claimed their grazing lands. The Central Asian Khanates constantly waged wars among themselves
over land and water as the basis of the well-being of their people. Therefore, it is impossible to deny the
“archetypical” nature of the land-water problems in the international relations of the post-Soviet states of
Central Asia. In the future, these claims, claims, etc. political actors in the region will continue as long as
they do not really recognize the status quo, the existing borders within it, otherwise the region will always
be conflict-prone [2, 12].

In this regard, the desire of modern Kazakhstan to build new relations in the region, based on the
principles of mutual respect, is fully justified, and the aspirations to form a “new concept of identity” as a
legal person are quite understandable. That a legal person is a person disciplined by law, politics, moral
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and stable law and order, legal consciousness, a high legal culture, endowed with all rights and freedom:s,
and freely used by them [3, 136].

National archetypes play a crucial role in the foreign policy of the United States, France, Britain and
several other countries. Modern Russia is no exception in this context. For several centuries Russia has
been presenting itself as an “exclusive” and “elected” state, along with the USA, European countries, first
of all, Great Britain and France. Moscow declares its right to play a role in resolving most international
issues and in global governance in general. The conviction that Russia should be an integral part of the
new world order reflects the historical understanding of Russia's “chosenness” - its inherent “statehood” -
as well as the revival of its self-confidence [4, 32].

To understand the modern politics of Russia, it is necessary to consider the historical and ideological
foundations of its policy. The central archetype of Russian politics was formulated in the 16th century.
Philotheos: "Two Rome fell, the third stands, and the fourth does not happen." In general, the question of
the formation of the image of “Moscow-Third Rome” exists in scientific debates, but many are prone to
the fact that the fall of Constantinople in 1453 and the loss of the Christian world, primarily the Orthodoxy
of their spiritual center, contributed to the rise of Russia as the center of Orthodoxy. But here the question
arises: if Russia began to be considered holy after the spread of Constantinople, then why the image of
“Holy Russia” is often used in events of an earlier period. Some scholars tend to argue that the rulers of
Russia considered themselves to be the successors of Rome, and not of Constantinople.

But the main interest in the theory of Philotheos arose in the middle of the XVI century, during the
reign of Ivan the Terrible. Ivan the Terrible developed the idea of the special role of Russia as the sole and
last Orthodox power; in fact, the philosophy of Philotheos “Moscow is the third Rome” thus became part
of the official ideology.

The foreign policy of modern Turkey, characterized by most scholars as neo-Ottomanism, is a
peculiar continuation of not only Ottomanism of the 19th century, but also of the whole of Turkey’s
imperial past. “Ottomanism” as a protective doctrine emerged in the middle of the nineteenth century,
when the secret political organization “Society of New Ottomans” arose in the Ottoman Empire, which
aimed to strengthen power by adopting constitutional principles and forming a single community of
Ottoman citizens. But the main thing in the semantic similarity: both then and now these two concepts
reflected the same goal - the consolidation of the imperial power.

True, in the first case, it was already evident, and it was only about its preservation, and in the
second, at the end of the 20th — beginning of the 21st century, it was about the desire, if not territorially, to
revive the imperial “greatness of the Ottomans”, then at least maximum influence of the "Ottoman spirit"
on regional and international events. The similarity in the views on the role of religion is also important:
both the “old” and the “new Ottomans” believed that the principles of Islam not only did not contradict
democratic reforms, but also largely contributed to their implementation.

However, today in the minds of the Turkish population, Ottomanism is associated with the struggle
for their own greatness, for their "imperial" and can be used as an integral part of the renewed conscious-
ness of the new Turkish man, for the formation of which many Turkish ideologists and politicians
advocate.

Like Pan-Turkism, neo-Ottomanism is presented by Turkish and other authors as a kind of socio-
cultural doctrine, designed to introduce or reanimate certain fundamental values that prevailed during the
Ottoman Empire in the spaces where people of completely different cultures and worldview live.

The history of neo-Ottomanism is rooted in the past - in the days of the Ottoman Empire, with which,
obviously, modern leaders of Turkey associate themselves. However, the founder of the Republic Mustafa
Kemal Ataturk, who believed that new Turkey should be built on completely different principles, broke
with all of it [2, 120].

As a foreign policy doctrine, Pan-Turkism took shape in the program of the Young Turk Party “Unity
and Progress”, which came to power in Turkey in 1908. Its ideologue was the Turkish sociologist, cultural
scientist, linguist, jurist, writer ZiyaGok Alps (Mohammed Ziya) (1876-1924). His ideas largely influen-
ced both during the reign of the Young Turks on the eve and during the First World War, and during the
Kemalist reforms of the 1920s and 30s. In the works of Gok Alp, and especially in the book "The Basics
of Turkism", the main principles of the ideology and policies of the initial stage of development of the
Turkish Republic were formulated - nationalism, westernization, etatism.
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Today, a characteristic feature of both states is a pronounced foreign policy, its ideological compo-
nent and the strong role of the ruler. In national archetypes the most important role is assigned to the ruler,
without disclosing its essence, it is almost impossible to understand the modern political processes in these
countries.

Russian sovereigns fully perceived themselves as the heirs of the Byzantine emperors as leaders of
the entire Orthodox world. The new dynastic right of Ivan III and his descendants to claim the Tsargrad
legacy was strengthened by virtue of its external recognition.

Ivan III takes the title of "autocrat" on the model of the Byzantine emperor. He also assimilates to his
state the Byzantine coat of arms - the double-headed eagle, believing that through marriage with Sophia
Palaeologus received the full right to this. Ivan III, and then Vasili III begin to be called "the kings of all
Russia." Basil gradually increasingly uses this new title in foreign policy documents. And finally, the
famous formula “Moscow is the third Rome” appears, which finally focused on the idea of Moscow about
its succession from Constantinople.

According to historian Zhumatay G. Modern Russia is a symbiosis of Orthodoxy and communism,
but this view can be partially challenged, in particular, communism in Russian history, in particular, the
interpretation of power and a strong ruler is part of the idea of an "universal state", "sovereign savior" and
"fighter for justice." The idea of "Moscow is the third Rome", not only contributed to the unification of the
Russian lands around Moscow, but also determined the role of the sovereign in its subsequent history.

Another important archetype of Russian political history is the sacred binary opposition “the king is a
holy fool”. The sacredness of the supreme power in Russia is balanced by the sacredness of the national
foolishness: it is not by chance that St. Basil's Cathedral is located opposite the Spasskaya Tower of the
Kremlin. It is the phenomenon of foolishness that helps to penetrate deeper into the archetypal essence of
the Orthodox personality in politics. The Orthodox Russian people, inspired by the ideal of Russia - the
“wandering Kingdom”, saw in these “wanderings” first of all the search for earthly truth, which the holy
fools expressed with particular force.

The moral traits of the ideal Christian emperor were based on general Christian morality and were not
significantly different. For this reason, the perception of the image of the Christian emperor in the mass
consciousness took place at the end of the 4th century. relatively easy, especially since the Christian
understanding of the image of the emperor was based on the ancient tradition. The church possessed the
richest arsenal of propaganda and effective methods of influencing the masses, which made it possible to
introduce into the mass consciousness the idea of a virtuous Christian emperor in a historically short time.

Like Russia, Turkey is a country with a predominant majority of the titular nation and religion. Tur-
kish sultans considered themselves patrons of all Muslims, although based on the principle of Fatimism,
they could not call themselves caliphs. By creating their own empire, they, in the spirit of the Muslim
rulers, tried to form a stereotype of a just ruler.

Despite the discrepancies between Sunnis, Shiites and Kharijites, sacred ruler status supports almost
all Islamic medieval dynasty - the Umayyads and the Abbasids of the Arab Caliphate, the Turkish sultans
of the Ottoman Empire, the Mughals of India, associated with different branches of Shia Safavids of Iran
and the Fatimids of Egypt, and many others. The loyalty of the secular authorities, even unjust, was based
on certain theologians of the Islamic Middle Ages, for example, at-Tartushi, who said: "Forty years of
tyranny are better than one hour of anarchy." This sacred status, which assumed the ruler’s perception of
the subjects as “the shadow of Allah on earth,” was maintained even in the era of colonialism, when the
majority of Muslim countries found themselves in a humiliating dependence on European powers.

Rethinking the traditional concepts of power and the image of an ideal ruler in Islamic intellectual
culture falls on the second half of the 19th century. Thus, the largest representative of Muslim modernism,
enlightener and social activist Jemal Al-Din al Afghani, offered his vision of this problem, whose social
and political activity falls on the last third of the 19th century, that is, on the eve of the “awakening of
Asia” era. Jemal al-Din al-Afghani saw the ability to resist the expansion of the colonial powers in the
political and ideological unification of the Muslim powers under the banner of Islam.

Sultan Abdul-Hamid II claimed the recognition of his unlimited spiritual power not only in the
Ottoman Empire, but throughout the Muslim world [6, 227]. Russia and Turkey, as successors of empires,
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pursue a policy aimed at dominating in certain regions of the world, pursue a policy aimed at expanding
and maintaining their political weight, which lead to clashes of interests with other actors of international
relations. The policy of dominance in international processes can be explained from the point of view of
the “election” of these states to decide the fate of the world.

The image of Russia - the “traveling kingdom”. Moscow - The Third Rome does not replace, does
not repeat its predecessors, this new kingdom instead of two fallen ones. The goal is not to preserve and
continue the political tradition - the tradition is torn and re-created. Hence splits and catastrophic breaks in
Russian political history.

In the image of Russia - the “traveling kingdom” there is a serious political claim to the imperial
tradition of world power: Moscow is the Third Rome. Every major statesman in Russia used this image to
justify his imperial political ambitions.

In the archetype of the “wandering kingdom,” the theme of the sacredness of political power is
closely linked to the theme of the apocalyptic of political time: “there should be no fourth Rome.” The
Russian political time invariably experiences the tension of the impending “end of history”, it is extremely
brief, the historical perspective is shortened; such time requires the utmost responsibility, composure. The
fate of history depends on the Third Rome - on Moscow - therefore, in the Russian political consciousness
the destinies of Russia and the destinies of the world are inextricably linked: The Russian soul is sick of
world problems. Already in the XVI century. the doctrine of "holy Russia", of the universal, universal
significance of Russia is being advanced. V. Zenkovsky rightly notes that “it is from here and only from
here” that all late political concepts should be derived, justifying the “universal human vocation of Russia”
[7,47].

This is how the phenomenon of the integrity of the perception of the world is formed, which has
received special significance in Russian culture. Christianity, by its very nature, is addressed to all huma-
nity, it wants to enlighten and sanctify its entire soul. This motive undoubtedly plays an important role in
Western Christianity, but in Orthodoxy the topic of integrity is brought to the Absolute, acquiring a tinge
of radicalism. The antithesis of “all or nothing”, not restrained by everyday prudence, uncontrolled by
attention to practical results, leaves the Russian soul to be alien to everyday sobriety. In the political
sphere, this led to the formation of a famous archetype of political radicalism.

Thus, the ideals of righteousness, value attitude to the world, “the universal human vocation of
Russia,” “holy Russia,” are the archetypical ideas that have shaped Russian national identity throughout
political history.

The value attitude to the world today is largely explained by the fact that the question of sociocultural
identity is viewed by the majority of Russians in a cultural and civil sense. According to the Institute of
Sociology of the Russian Academy of Sciences, at present, the practice of using the concept of “nation” in
the sense of a state, civil community — a political nation — is becoming increasingly widespread. This is
reflected in the use of such definitions as “Russian nation”, “citizens of Russia”, “we as a nation”, “we are
the people of Russia”. The idea of Russia as a unique civilization, combining European and Asian prin-
ciples, one of the characteristics of which is the peaceful community of many nationalities and religions,
where none of them are infringed upon and introduced into the standardized cultural and civilizational
framework, the understanding of the Russian people as historical whole and civic nation has repeatedly
expressed themselves, including by the President of the Russian Federation Vladimir Putin. This formula
was positively perceived by many intellectuals and politicians as the only possible one for Russia and fully
responding to the experience of large international ethnic states accumulated by the world community.

The “new look™ on Turkish foreign policy horizons in many ways reveals the essence of the work
title Davutoglu, where the very linkage of the international policy of this state with such concepts as “stra-
tegy” and “depth” speaks about the ambitiousness and long-term nature of the project he conceived. The
definition of "strategic" aims foreign policy for the future, a qualitatively new perspective. The term
“depth” is a reassessment of the perception of the past, a retrospective view of the history of the Ottoman
Empire as a legacy, which, in ideological terms, you should be proud of, and in practical terms - to take
advantage of. The goal of foreign policy, according to Davutoglu, is to “revitalize the Ottoman roots” by
means of their active purposeful international activities [8].
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He emphasizes the importance of the geostrategic position of Turkey, its historical "depth" and
unique place in the Muslim world. “Countries speaking the same language, professing one religion and
common values,” Davutoglu noted, “must develop a common policy ... There is a legacy left by the Otto-
man Empire. We are called neo-ottomans. Yes, we are the "new Ottomans."

Of course, the renaissance of the ideas of Pan-Turkism did not mean that this ideological and political
doctrine became indisputably dominant. Neo-Ottomanism (or renewed Ottomanism), which is gaining
popularity, is a serious competitor to Neo-Panturkism. That is why it seems appropriate to consider Neo-
Panturkism in comparison with Neo-Ottomanism and analyze the degree of influence of both doctrines on
the foreign policy course of the Republic of Turkey.

Both ideological platforms were formed under the influence of nostalgia about the great imperial past
(the Great Turan, the Turkic Khaganate, the Ottoman Empire, etc.).

Summing up this study, we can note the following, that today Russia and Turkey are pursuing a
policy actively aimed at strengthening their positions on the world stage, which is often perceived as an
attempt to restore imperial power. Archetypes played a moist role not only in foreign policy, but in the
process of forming a national mentality and perception of its role in world history.

Today, two presidents Erdogan and Putin position themselves as strong leaders, and are trying to
form an opinion about "fighters for justice", "defenders of the state and the oppressed." Erdogan and Putin
are perceived as dictators, arranging for themselves the constitutions of their countries. Both leaders are
talented speakers and know how to position themselves in their countries as fair rulers.

Failures in domestic politics and economics, compensated by populist foreign policy, both leaders use
tactics of using foreign policy as an instrument of internal consolidation, but the emphasis on expan-
sionism and exaggerated ambitions in foreign policy, the desire to modernize society and the state only by
“top” measures, as a rule, led to a very modest results of the reforms, not commensurate with the forces
and means spent on their implementation.

The geopolitical interests of the two states collide in the international arena, a zone of particular
interest of both states, as in the imperial past is the region of the Middle East, the Black Sea, the Balkans
and Central Asia.

A.A. EpMeKGaeB', F.P. BﬁcaTTapOB', dxozed Yuabamc’

' AGbLait xaH aThiHgaFs Ka3ak XalubIKapasiblk KaThIHACTAD JKOHE JIEM Tiliepi yHHBEPCHTETI,
Anmarsl, Kazakcras,
*Mamnuecrep yuuBepcureti, Manuectep, ¥ IsI6pUTaHus

PECEI MEH TYPKUSIHbIH, CASICATBIHBIH
NAEOJIOTUAJIBIK HEI'I3I

AHHOTAIMA. ATaJIMBIII MakKajiaga MEMIICKETTIH MHUCCHSCHI, Oaciibl o0pa3bl KOHE MEMJIEKETTIH KaJbIlTa-
CYBIHJIAFbI YJITTBIK apXETUITEP Maceneci KapacThipblirad. byrinri tanna Peceii men Typkus e3aepin AKIII xerexiri
MO3UIMSChIHA TaJACKITHIK OLnIipyre Thippicyna. Peceil MeH TypKusHbIH MEMIICKETTUIIMH 3epTTEy Macelelepinie
MEHTaJIb/Ibl 00Pa3bIH KABINTACBHITHIPYIIIBI CASICH HJICONOTHSIAPABIH BIKIABI a3 O0JIMAa/IbL.

Peceiinin bankan tyOeri meH Tasy ILIbFbicTarbl YCTEMIOUTIKKE YMTBUIBICH, «Mackey-Yriamr Pum» unescs-
HaH TyblHAAca, TypkusHbIH Kasipri Tangarsl XKana Ocmanm3m uiaeonorusckl OcMaH MMIIEPHUACHIHBIH CasCaTHIHBIH
YKapKBIH KAJIFACHI.

Tyiiin ce3aep: uaeonorus, apxerurn, Peceit, Typkus, aMOUIINAsA, MEMIICKETTITIK.
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'Kasaxckuii yHHBEPCHTET MEX/TyHAPOIHBIX OTHOIICHUI ¥ MUPOBBIX A3bIKOB MMEHH AGbLail XaHa,
Anmatel, Ka3axcran,
2MqueCTepCKHﬁ yHHBepcuTeT, Manuectep, Benukobpurtanus

NJAEOJIOTMYECKHME OCHOBBI IOJIMTUKHU POCCHUHU U TYPLIUN

AnHoTanus. B craThe paccMaTpWBarOTCS BOIPOCH HAIIMOHATBHBIX apXETHIIOB B (DOPMHUpPOBAHHE BHEIIHEH
MOJUTHKH, 00pa3a MpaBUTENsI © MUCCHH TocynapcTBa. Poccus u TypIwst ceroHs MO3UIMOHUPYIOT ce0st KaK CTPaHbI
cTpemsmuecs k ocrapuBanuio nepeerctsa CLIA B mupe. O0e cTpaHbl HIMEIOT OOTaTYIO0 UCTOPHIO, U HIICOTOTHICCKU
000CHOBBIBAIOT CBOE MPABO HA JIMACPCTBO. B Bompocax m3yuyeHus rocynapcTBeHHOCTH Typuuu u Poccnm Hemano-
BaXXHYIO POJIb UTPAJIH MOJUTHYCCKHIE UICOIOTUH, KOTOPEIC C(hOPMHUPOBAIT MEHTAIIBHBIN 00pas.

Crpemnenue Poccun k jomunupoBanuio Ha bankanax, bamknem Bocroke, ucxoaut ot uneu «Mocksa-Tpetuii
Pum», a coBpemennas uneosnorust Typuun «Heo-OcMmaHu3my sBisieTcs SIpKUM MPOJOJDKEHUEM MoJuTuku OcMaH-
ckoit Umnepuu.

KuaroueBsie ciioBa: uiaeosorus, apxetunsl, Poccus, Typuus, aMOUIIUU, TOCYTapCTBEHHOCTD.
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BILINGUAL EDUCATION IN FORMER SOVIET COUNTRY:
PERSPECTIVE AND PROBLEMS

Abstract. This article describes the sociocultural phenomenon development of bilingualism in Kazakhstan. The
language pluralism in Kazakhstan is considered as a result of the past social and political and economic reforms.
Kazakhstan society is more open today compare with Soviet time. The globalization promotes that foreign languages
are necessary for nations. Foreign language skills expand the professional competence of the expert, open access to
the world, and make the expert competitive not only in national but also on a global scale. According to Nazarbayev,
the relevance of polylingual education is "one of the important values and the main advantage of our country." The
program of bilingual training provides the creation of the new model of education. The fluency in Kazakh, English
and Russian languages will help youth adjusting to world labor markets, science, and new technologies will create
conditions for social attitudes which based on the collaboration of Kazakh, Russian and Western cultures. Currently,
modern economic space distinguishes the importance of multilingualism. The article reflects the authors' opinion
within the social research in secondary school Aktobe city, Aktobe region.

Keywords: bilingual education, multi-ethnic society.

Introduction. History, the political ideology of the former Soviet Union shaped Kazakhstan as a
multinational country. Thousands of people found the new home in Central Asian Oasis, Kazakhstan. The
history clearly shows us that the prosperity of any society which depends not only on the level of econo-
mics and technology and even not on the level of culture, but mostly it depends on the culture of words. In
fact, the establishment of a top professional who possess a high own cultural level along with a high level
of word culture is the main purpose of whole education process these days.

The present situation in Kazakhstan is unique. Kazakhstan has got a multinational culture and back-
ground raised up from ancient times but still with independent existence of each ethnic group and
language with incredibly high rate of tolerance, indulgence and flexibility. Therefore, there is an obvious
need for more researches in psycholinguistics in order to develop the basics for teaching methods which
would result in formation of a truly multilinguistic person. However for most people in Kazakhstan and
other former Soviet countries, the question of bilingual children in urban families never rose sharply and
was not considered by parents from a scientific point of view. At the same time, Kazakh-speaking students
from rural areas often mastered the Russian language at a later age due to broadcasting and move to the
city and many other factors. But the issues of domestic simple possession of several languages and
training in multiple languages must be separated and regarded accordingly.

The program of polylingual education implemented in Kazakhstan is unique and means, unlike
the western analogs, parallel and simultaneous training at three languages. According to Nazarbayev:
"... Kazakhstan is unique and strong the multi-national country... The multiculturalism of Kazakhstan is a
growth factor of social development".

The globalization processes, active integration processes happening in the modern world affected not
only social and economic, socio-political but also welfare spheres of action of the person. Globalization of
the world in the field of culture and education, now, is characterized by intensive rapprochement of the
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countries and the people, strengthening of their interaction and interference. In these conditions, the
problem of modernization of education, including an issue of language education is updated.

About 75% of the world's population speaks, in one level or another, two or more languages (multi-
lingualism, bilingualism). About one-quarter of the countries on Earth officially recognize two languages
as state languages, and only a few countries - three or more languages, the actual number of coexisting
languages in many countries is much more significant. Currently, there is an increase in the number of
children born in inter-ethnic marriages. Bilingualism became an essential area of the education system
where society changes require fluency in two or more languages. The socio-cultural phenomenon of
multilingualism is that the operation of several languages is a necessary condition for the successful
functioning of a person, spiritually and morally bringing people of different nationalities together.

The main instrument of multilingualism language policy European Union (EU) is educational policy,
through which it is possible to implement the basic principles of multilingualism among the inhabitants of
the EU. In March 2002, the heads of state and government of all EU member states agreed that all
European citizens should learn two languages besides their mother tongue. It turned out that in elementary
school foreign languages are beginning to be taught in Malta, Cyprus, Austria, Spain, Italy and Luxem-
bourg, and in Poland, France, and Croatia, nine out of ten schoolchildren of this age meet each other. In
the rest of the European Union countries, except for Belgium and Portugal, from 40% to 85% of
schoolchildren begin to learn a foreign language in primary school. As we can see, in the EU there is still
no consensus at what age it is better to start learning a foreign language. We can observe a different
picture in junior high schools, which in most EU countries start from about 12 years old, but there are EU
countries where this period may come in 10 years. At this age, almost all students are actively studying
foreign languages (Smirnova, 2012, pp. 153-156).

According to a study by the European Statistical Service «Eurostat» (https://ec.europa.eu, 2015), 98%
of pupils in this category are taught at least one language other than their mother, from this number every
second student in the EU learn two or more foreign languages. "About 17 million students of junior high
school (or 98.6% of all students at this level), studied in 2015, at least one foreign language. Among this
number, about 10 million (58.8%) of schoolchildren studied two or more foreign languages. Curiously, in
such countries as Luxembourg, Finland, Italy, Estonia, and Romania, schoolchildren learn two or more
foreign languages. In 2015, all or almost all junior high school students studied at least two foreign lan-
guages in Luxembourg (100%), Finland (98.4%), Italy (95.8%), Estonia (95.4%) and Romania (95.2).

In contrast, in Hungary, Austria, and Ireland, two or more foreign languages on average were taught
by only one out of ten students at this level. The most popular foreign language to learn is still English.
More than 17 million schoolchildren or 97.3% of the total number of pupils in primary classes of EU high
schools studied English. French is in second place in popularity (5 million or 33.8%), German is on the
third line (3 million or 23.1%), followed by Spanish (2 million or 13.6%). In conclusion, we add that
today the knowledge of foreign languages in Europe is one of the core competencies, as well as the ability
to read, read and count.

Moreover, it is hard not to agree. It is easier for Europeans who speak foreign languages to get used
to living in another EU state; they have more opportunities to take advantage of all the benefits of free
movement in the EU. Knowledge of foreign languages helps to analyze events and predict the behavior of
business partners accurately. We should not forget about the health benefits of learning foreign languages.
Learning of foreign languages during aging prevents mental health problems including Alzheimer's
disease. Ultimately, language competence is one of the essential conditions for successful job placement
and career in Europe (Prokhorova, 2015, 253, Mizin, Petrov, 2017, 221).

Kazakhstan is a multilingual, multicultural country. In a multi-ethnic society, language contacts
inevitably occur. The most important of these is considered bilingualism. Scientific researches of so-
ciolinguists make it possible to form a clear picture of the language situation in Kazakhstan at various
periods in the development of Kazakhstani society. Often, the functional purpose of a language is made
dependent on the degree of its prevalence, the number of carriers, and other factors.

E.D. Suleimenova considers the Russian language in Kazakhstan to be the most critical component,
on the one hand, of Kazakh-Russian, Uygur-Russian, German-Russian, and so on its bilingualism, on the
other, - Russian-Kazakh, Russian, Uigur, Russian, German, and so its bilingualism. Of interest are the
types and nature of mass bilingualism, the ratio of Kazakh-Russian and Russian-Kazakh bilingualism. The

—— Y4 ——




ISSN 1991-3494 2.2019

scientist speaks about the emerging trend of forming Kazakh-Russian and Russian-Kazakh bilingualism
among young people: 69.7% of Russian respondents are bilinguals with the second Kazakh language and
72.6% of Kazakh respondents are bilinguals with the second Russian language ( Suleimenova E.D. 2007,
300 p.).

According to Altynbekova (2006), in the Aktobe region firstly the Kazakh-Russian and national-
Russian bilingualism developed, and secondly was national-Kazakh bilingualism. In general, in the
Aktyubinsk region, 67.9% of Kazakhs spoke Russian, including 77.7% among urban Kazakhs and 58.2%
among the rural population. Almost 100% of the representatives of all ethnic groups spoke Russian. The
composition of students in Kazakh schools is mostly mono-ethnic. Students of other ethnicities prefer
Russian as the language of instruction in school (AltynbekovaO. B. 2006, 415).

Kazakhstan has formed many types of bilingualism as a private manifestation of multilingualism,
which differ in the regions of distribution, the coverage of different areas of language functioning, the
specifics of the influence of the first language on the second, etc. These problems were a prerequisite for
selection.

According to Robert B. Kaplan, international students are not perceived adequately in the second
language classes, as these students use rhetorical and stylistic techniques that violate the expectations of
the native speakers of the specified language. International students who have mastered syntactic patterns,
despite this, have shown an inability to present detailed discussions on specific topics, as well as to submit
term papers, projects and dissertations written in the quality language (Kaplan R. 2009, 77).

Robert B. Kaplan described two key factors when learning a second language:

- logic - preferably in the spoken than in the scientific sense of the word; an essential component of
the culture on which rhetoric is based; logic is not universal.

- rhetoric It is also not universal but differs from culture to culture, as well as in different periods in
the same culture.

The psychological term «theory of mind "which on was translated Russian as "The theory of inten-
tions" or "understanding of another's consciousness." This term means that a person can live with other
people only if he is capable of at least broadly understand what they feel and what they think.

According to Furman Joseph (Theoryandpractice.ru ), the results of a neuropsychologist SISSA
Institute (Italy) Agnes Kovach (Furman I. 2016), who investigated about 30 Romanian-Hungarian
bilinguals and 32 monolinguals in age about three years old. She described the story about two puppets,
where one was able to understand only one language and the second knew two languages. The puppets
decided to buy ice cream. While both of them was walking to shop, the seller shouted to one doll on
unknown language that ice cream is gone, but they could buy it in the Sandwich shop. Kovacs translated
this phrase for monolingual participants and then she asked everyone: “Where is the doll (“ monolingual ”
) going to buy ice cream?”.

Kovacs found that task was more manageable for bilingual children, they figure out that this doll was
not able to understand what the ice cream vendor told her, and she finally went to his shop. Thanks to
daily exercises in switching from language on the language bilingual kids got enough experience of under-
standing someone else's consciousness. The inhibition process is a brain function which is responsible for
the selection of the right information and making the correct decision. This feature makes it easier for
bilinguals to give up their not correct beliefs and start to consider other possibilities.

According to Kull, the white matter of brain determines the relationship between different parts of the
brain. She studied how white matter characteristics difference bilinguals and monolinguals. Kull used a
metaphor that the skull is a cup, and the brain is water, then the white matter is a straw in this cup: it
compresses the flow of water and moves her to a specific direction. Brain adaptation to a changing en-
vironment, known as plasticity (Mechelli et al., 2004), is altered by bilingualism both in the gray matter
volumes (Pascual-Leone et al.,2011 ), the microstructure of white-matter pathways, and the cross-sectional
area of sub-regions of the corpus callosum ( Cummine, Boliek, 2013).

Diffusion tensor imaging (DTI) has been used as a non-invasive tool to characterize white-matter
microstructure in vivo. It provides quantitative information about the integrity and maturation of the brain
through quantities like fractional anisotropy (FA), apparent diffusion coefficient (ADC) (Madden et al.
2009; Bava et al. 2010; Barnea-Goraly et al., 2005).
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Anderson (2017) designed a study to investigate conflicting findings regarding white matter integrity
in older adult monolinguals and bilinguals. They found that monolinguals displayed greater fractional
anisotropy (FA) than bilinguals, and bilinguals displayed greater radial (RD) and axial (AD) diffusivity
than monolinguals.

Another study shows that bilingual participants who lived in States at least four years have similar
white matter structure of the brain with monolinguals. The significant difference was found between
bilingual participants who moved to States approximately two years ago and Americans. The limitations
of that study were that almost all bilingual subjects were immigrants, and monolinguals were born in the
USA. The active use of a second language ensures that the white matter will be healthier.

Findings. The present study was designed to identify psychological factors of successful bilingual
education. Participants were students of the 10th-grade school of Aktobe. Before our assessment and
interview we received permission from parents on examination of their kids.

Results of psychological examination (state of health, activity, mood) (author: Doskin V.A.)

.. Wellbein, Activit Mood
Participants o = 4g *)fe :}; *Me = 4
1 33 5.2 34
2 5.5 4.7 4.8
3 4.8 4.6 4.7
4 5.4 6.6 4.9

During our experiment, we interviewed 4 participants from multi-ethnic and mono-ethnic families
who were exposed by two languages from birth.

Participant number 1

Parents’s nationality:

Mother - Korean Father - Russian

Native Language: Russian

Second language: English Level: Upper-Intermediate

Third language: Korean Level: beginner

The family of participant #1 often moves from city to city, in general, after the birth of the first child
(the subject himself), the family changed four cities, and the child himself —4 schools. The participant was
born in Kostanay, and went pre-school class in Karaganda, from 1 to 7 class family lived in Kandagach, in
the village of Daskenay, and in the 8th grade, he moved with his family in Aktobe. 8 and 9 class - gradua-
ted from school number 35, and in grade 10 child went to school number 1. The reason for such frequent
travels was the father job as a priest.

Researcher: Do you like this whole process of moving from city to city and changing schools? Tell
me, please, in more detail, how do you feel about this?

Participant # 1: In general, I have a positive attitude to this, because new friends appear and [ am
always socially active. However, this also has disadvantages: I do not want to leave old friends, I do not
want to leave the old school, because you are already familiar with the teachers, they know what you are
capable of, and you do not need to push yourself so hard all the time. Moreover, with new teachers, you
need to promote yourself. I do not like to do it many times. For example, once you changed school, wor-
ked, and people already know what you are and what you have talents and here again. While you are
moving and you need to introduce yourself again. It is exhausting. However, I have mostly positive
emotions from new people, new places. The new pattern of communication with people, because everyone
has different concepts in each city. It is exciting. In general, the nature of people depending on the region,
and even the area in one city is very different. For example, I see a big difference between the residents of
Kostanay, Karaganda, and Aktobe. Yes, when I studied in the 35th school, which is on the 12th micro
district, I see the difference between the 8th micro district, where I am most often now. My present class is
not like the previous school. My classmates now are open people, and I love it. I am very open, probably,
therefore.
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Researcher: Perhaps you are right. It is always more comfortable for a person to be in the company of
people like him.

Person # 1: Well, not exactly similar, I like to be among those who are different. Such diversity helps
to develop, to understand people better and of course, it helps me.

Researcher: Could you tell me about the disadvantages, what else do you dislike when moving?

Participant # 1: I do not like many things, but I like some things more. I try not to think about what I
do not like in life; it seems that I cannot handle it away, it can lead to unhealthy depression.

Researcher: Did you have a period when you did not want to move to another city and change
school?

Participant # 1: Yes, I did. It was a moment when I studied in pre-school we were leaving Kostanay.
I liked that school, gymnasium Nel. The teachers knew me although I was carrying the “Golden Key” of
school (prize). Everyone there knew what my strengths and weaknesses were, they treated as a Person,
and I liked it very much. It will difficult to imagine, but then I had friends with fifth or 6th graders. We
found a common interest. Even know I still remember our time which we spend together.

Researcher: Did you ever think that it would be more interesting for you to communicate with those
who are older than you and your peers?

Participant # 1: Yes, I thought about it. Maybe it is true. I feel comfortable with my peers.

Researcher: Ok can you imagine please, such a situation. Your family would never need to move,
mom and dad would work full time, and you would live in the same city, for example, in the same
Kostanay, and you would study at gymnasium Nel.

Participant # 1: What a tricky question!

Researcher: What would you choose your present life or "Golden key" at Kostanay?

Participant # 1: I do not regret about everything, what happened in my life. I believe our parents wish
us the best. It's true that I did not have such a success in school anywhere, as in Kostanay. However, I got
to experience, and [ would not trade it. Do you know what else I want to say?

Researcher: What do you want to say?

Participant # 1: I had the rule to make a close friend in every city where I lived. After a while, I
realized that all people are the same everywhere. No matter where they were born and grew up, how old
they are and what their nationality. Of course, there is something that distinguishes them from each other,
but, in general, we are all the same. For example, I communicate with high school students and those who
are almost twice as old as me. Especially, communication with adults turned my world. Do you know
what else is interesting? Everything that adults told me, after a while, was performed, like something else
in my life. I did not believe in it but then begin to understand what they told me.

Researcher: Probably, everyone faced such a situation, when at first you do not listen to the older
generation, considering that you know enough, and then you realize that they were right. This fact
probably makes the experience so vital.

Participant # 1: Yes, it is the experience.

Researcher: Your mother is Korean, do you know Korean?

Participant # 1: I used to know I studied and even went to the courses. Later everything mixed up,
Russian, Kazakh, and Korean and also English. I made my decision, I have focused on English, and I
attend courses three times a week.

Researcher: I see. What language do you speak at home?

Participant # 1: In Russian. However, my mother is trying to speak in English, and it does not work
well. (Laughing)

Researcher: Do your Mom speak in English?

Participant # 1: Yes, she attended courses. She had to know it to get another qualification degree.

Researcher: Do your parents support your intention to learn languages?

Person # 1: Yes.

Researcher: Can you call your parents liberal? Are they tough?

Participant # 1: Well, they understand me. I love it. They do not put labels on me, and I am very
grateful to them for that.

Researcher: What do you think are you still open to new people or do you prefer peace and stability?




Bulletin the National academy of sciences of the Republic of Kazakhstan

Participant # 1: [ somehow do not care. The behavior depends on the circumstances. | cannot say that
I do not like the fact that I am an open person. So again, communication with other people is the primary
source of information in the kid's life. Also, it will be not right to say that I do not like peace and stability,
sometimes [ need it. So, I periodically change my lifestyle. Moreover, I did not decide what my priorities
are.

Researcher: Well, besides English and Korean, is there any more - the languages that you would like
to learn?

Participant # 1:: I do not want to study. [ would like to know. (Laughing)

Researcher: But it is impossible one without another.

Participant # 1: Yes, I know. If seriously, of course, I would like to study languages. I see only
advantages in it. The world view expands.

Researcher: And how do you feel about traveling?

Participant # 1: Love! Moreover, I want to travel. So who does not want today, it seems now
everyone wants to go somewhere.

Researcher: What do you think why?

Participant # 1: I do not know. Probably, they think that they will leave their problems or everyday
life. So I cannot blame them. I want to leave the country.

Researcher: Do you feel any emotional connection to a particular city?

Participant # 1: No.

Participant number 2

Parent’s nationality:

Mother is Kazakh. Father is Kazakh

Native Language: Kazakh (primary family language)

Second language: Russian

The family of Participant #2 changed six cities. The reason for this is the profession of the father of
the family; he is a military man. Person # 2 was born in the South Kazakhstan region, in the Zhibek
region, in the village of Miras. He and his family lived in Taraz for five years. During pre-school
participant # 2 went to Kokshetau School, and from grades 1 to 3, he studied in Semipalatinsk. From 4th
to 8th grade he studied in Shymkent, 9th grade was already in Aktobe, at school number 23. From
September 1, 2017, he is studying at school number 1, where he plans to finish his studies.

Researcher: Tell me, please, how do you feel about this whole process, changing cities and schools?

Participant# 2: On the one hand, it is terrible, but on the other hand — new people, new acquaintances,
new life. (Laughs)

Researcher: That is, in general, do you like it?

Participant# 2: I cannot say that every time I have to work hard. Everything is new: people, the city,
school. However, I am used to it.

Researcher: Did you have a period when you did not want to move to another school or move to
another city?

Participant# 2: Yes, I did, it happened recently. My parents planned to enroll me in School#3, but
something went wrong. They asked me to change school after the new year. However I did not want to do
it, I like my classmates.

Researcher: That sounds fantastic. I witnessed how well your classmates accept you. Now you have a
good connection with each other.

Participant# 2: Yes, I have cool classmates!

Researcher: Well, with transfers from school to school, everything is clear, but how do you feel about
moving from city to city? This change is a more significant event than a school change, another city; in
your case even a different region of our country.

Participant# 2: At first it is strange, but then you get used to it. Moving to other cities, I met a lot of
new people; saw beautiful places in different cities. You know, I like it rather than not like it.

Researcher: And now, imagine a situation where your family would never have to move. What will
be different?

Participant# 2: I would choose what I have now. Everything suits me.
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Researcher: Well, look at Sayat (name changed), you lived in the south, and in the east, and the north
of our country, and now you are in the west. Where do you like the most?

Participant# 2: I like South, the weather is better. (Laugh)

Researcher: I cannot disagree. What did this experience of changing cities and schools teach you?

Participant# 2: I learned to communicate with people, and I know what people are.

Researcher: Good. Are there any other languages you would like to learn?

Participant# 2: | want to learn French and Spanish.

Researcher: I wonder why you want to know these languages.

Participant# 2: French is the language of love. I am just kidding. It is pleasant to my ears. I love to
listen to songs on French and Spanish.

Researcher: I do understand what you mean. I also like the sound of some languages, for no particular
reason. Do you think you are a person open to new things or prefer stability?

Participant# 2: I think I am open to new. However, there are problems - I am not assiduous.

Researcher: Is it difficult for you to switch from one language to another?

Participant# 2: No, I am used to it. At home we speak only Kazakh; sometimes I cannot even believe
that I go to Russian class. However, at school, on the contrary, I cannot believe that Russian is not my
native language. I quickly switch that’s part of me: from language to language, from one business to
another. This is probably good.

Researcher: I do not think this is bad. What language do you like more? Which is more comfortable
to talk?

Participant# 2: In Kazakh. Yes, exactly, in Kazakh.

Researcher: You know scientists still have this opinion: language is, after all, a part of the culture of a
people, and every nation has its characteristics. So, scientists believe that when a person switches from
one language to another, it can also change. It can be said, in a different way begins to look at things. Do
you agree with that?

Participant# 2: I do not know, probably, yes. When I speak Kazakh, I feel calmer, probably because
my father brought me up strictly, and he speaks only on Kazakh. I have this association with the Kazakh
language.

Researcher: That is, when you speak Kazakh, you automatically become calmer and, if I may say so,
more obedient?

Participant# 2: (Laughs). Yes. It turns out so.

Participant number 3

Parent’s nationality:

Father - Ukrainian Mother - Ukrainian

Native Language: Russian

Second language: English Level: Advanced

Participant# 3 was born in the Orenburg region, in the city of Sol-Iletsk. Both mom and dad of
Persona No. 3 are Ukrainians, and they moved from Russia to Aktobe when Artem (name changed) was
an infant. Grandpa was born in Ukraine, but his grandmother had Polish roots. Participant does not know
Ukrainian, his parents also forgot it, but Artem is fluent in English. From the st to the 8th grade, partici-
pant #3 studied at the “Shanyrak” boarding school, after which he transferred to Secondary School No. 1.
As he says, it was the school where he found his interest in English.

Researcher: Please tell come at what level do you speak English?

Participant# 3:d I never went to any courses, | did not go to courses, so I cannot say precisely the
level, there are no certificates, but I speak fluently.

Researcher: Great! With whom do you speak in English? There are not so many foreigners, and the
chance to make a friend or girlfriend with a foreigner is not that big. For example, for me, it was difficult
to find native English speaking person Aktobe.

Participant# 3: So I could not find him too. (laugh) I try to speak daily with native speakers on the
Internet.

Researcher: Is this some application?
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Participant#3: Yes, something like that. After all, I said that I tried programming, and so I found this
application quickly, and I liked it. There are real people.

Researcher: What are you talking about most often?

Participant# 3: Yes, we speak about everything. I am trying to tighten my conversational English, so I
am talking about everything. What happened in a day, what news and so on. Well, in general, just chat-
ting. Sometimes you can get lucky and come across an interlocutor with similar interests. Then we are
already discussing football.

Researcher: You told me that you never attended an English language course. Did you learn the
language at school?

Participant# 3: Yes, only at school. I went to school number 1 in the 8th grade, and before that, I
studied at the "Shanyrak" private school. They taught English four times a week. I learned my English in
that school. Whenever I have free time, I expand my vocabulary, nothing more. So I participated in the
school competition this year and wrote the project.

Researcher: I see. In general, what language do you like to speak, in Russian or English?

Participant#3: I like to speak precisely in English. Well, what, Russian is probably nothing special;
I do not pay attention to how I speak it.

Researcher: Yes, the Russian language is also something automatic. You know, even Kazakh is less
familiar to me than Russian. Among scientists, there is an opinion that people who know more than one
language or several differ from monolinguals - those who own only one language. They may be more
open to new experiences, sometimes even the intellectual abilities of such people are higher. Do you agree
with this opinion?

Participant#3: I agree. My dad used to tell me that if a person knows several languages, | immediately
respect him.

Researcher: And you personally, what other languages would you like to learn?

Participant#3: Yes. I assume that my future profession will be directly related to languages, I may
need to learn German and French.

Researcher: If it is not a secret, what profession are you talking about?

Participant# 3: International Lawyer.

Researcher: Interesting profession. How do you feel about traveling?

Participant#3: Positive. I love to travel. I believe that any journey is a new experience, and any
experience is necessary and useful for personal development.

Researcher: How do you think how knowledge of a foreign language affects the life of a simple
student?

Participant#3: This opens up new opportunities, new horizons. | have friends and acquaintances who
know Spanish, Chinese, even a girl who knows Japanese. They participated in different programs, traveled
around the world, sometimes even free. I believe. There are no disadvantages and a million advantages. Of
course, this takes time and effort, but any work is always justified. Although not probably everyone
(laughs), but you should not be afraid of languages. Now everything is in order to develop. Moreover,
intelligent young people will not miss the opportunity.

Person number 4

Parent’s nationality:

Father - Armenian Mother - Armenian

Native Language: Armenian (family language)

Second language: Russian

Participant# 4 was born in the city of Aktobe, but her father and grandfather had moved to Ka-
zakhstan from Armenia. After some time, the family returned to Armenia again, planning to settle there,
but family members could not get used to the life of Armenia again. After that, they returned to Aktobe
and stayed here. Already there Persona 4 number went to the secondary school Ne 1, where she studied at
present.

Researcher: Tell me, please, how you adapted and smiling after moving to another country and go to
another school?
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Participant# 4: Adapted easily, because I transferred to the elementary school. If it was in 4-5 grades,
I think it would be more difficult. I would not be so used to another school.

Researcher: Well, of course. Moving between Armenia and Kazakhstan it’s challenging. Was it dif-
ficult?

Participant#4: Well, when I studied in the pre-school, before moving to Armenia, I spoke excellent
Russian. When we moved to Armenia, all the eight months I have spoken only in Armenian language and
unaccustomed to the Russian language. That was the difficulty when I returned to Kazakhstan. Later in
second grade I became an excellent student. Parents remember and say that I quickly adapted.

Researcher: Great, Edita. That is how you are affected by the knowledge of several languages and is
interesting to me. Can you tell something else about this?

Participant#4: Good! I could speak as fluently in Armenian as early as in childhood as in Russian.
However, I learned to read and write when I studied there, but I lost all my skills after Armenia. Then I
started learning the letters myself. My parents supported me in this. I think the knowledge of an extra
language will never hurt, in my case, a native one.

Researcher: In this, I wholeheartedly agree with you. Did I understand correctly, you were born in
Kazakhstan and already, then you and your family moved to Armenia for a while?

Participant#4: Yeah, right. However, we did not plan a trip for a while but wanted to stay there to
live. However, my parents, and I, too, could not get used to life in Armenia, and after eight months we
returned to Aktobe. Then I went to the first class.

Researcher: Why do you think you could not stay there?

Participant#4: Well, first of all, my grandfather with my dad and uncle had left Armenia before I was
born. We lived in Kazakhstan for a long time, got used to people and traditions, made family friends, and I
have friends. In general, we settled in Kazakhstan; we like it here.

Researcher: People in Kazakhstan are proud of their hospitality.

Participant#4: Yes, I agree.

Researcher: Edita, are there any other languages you would like to learn? Alternatively, you do not
have a particular craving for languages?

Participant#4: I want to know English. I want to get a qualification degree as a translator. So later, [
will learn more foreign languages and will be to travel around the world.

Researcher: Is it difficult for you to switch from one language to another?

Participant#4: Not at all. The only thing, sometimes it seems to me that my voice is changing.

Researcher: You know scientists still have this opinion: language is, after all, a part of the culture of a
people, and every nation has its characteristics. So, scientists believe that when a person switches from
one language to another, it can also change. You can say it starts to look at things differently.

Participant#4: Perhaps it is.

Researcher: Do you agree with that? Did you notice that in yourself?

Participant#4: Honestly, it is sporadic.

Researcher: What languages do you like the most? Russian or native Armenian?

Participant#4: I think Russian. Although the sound of words in English I also like.

Researcher: And what is Armenian?

Participant#4: Well, the learning of Armenian was much harder, but this language is closer to me than
any other language!

Conclusions. Correctional work was based on the complete intelligent activity of the child which is
integrally fitting in the system of his vital daily relations. At school age, the most effective method of cor-
rectional work is in a unique way organized an educational activity, for example using a method to me-
thods of social constructivism according to Janet Alleman and Dzhir Brofi (Jere Brophy, Janet Alleman.
2006, river 466). This method is suitable for pupils of high school where social and adaptation roles in
society are already instead created. Social constructivists emphasize that the process of training is the most
effective in such a social environment where individuals communicate, discuss the offered subject. Partici-
pants of a discussion stimulate their thought process, correlating it to views and the ideas of companions.
Need to state their own beliefs and representations forces them to formulate these ideas more harmo-
niously that in turn perfects thoughts and often helps students to establish a new logical connection
(Summers et al, 2018; Maydangalieva et al, 2018; Karabalina et al 2018, Maydanagaliyeva et al 2019).
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Thus, the definitions of multilingualism — a subject of the same hot debate, as well as a definition of
free language proficiency. "Multilingualism" can be defined, on the one hand, as full ownership other or
other languages along with them to the family. At the same time, it is supposed that speaking "completely"
knows the language in such measure that can use it as to the family or "almost like a native." By our defi-
nition, the pupil-multilingual is the person owning more than one language: through the speech, reading,
the letter, gestures, or otherwise perceiving information.

Multicultural education in the Republic of Kazakhstan is one of the priority directions in an educa-
tion system including higher education; is the critical part of modern education promoting the acquisition
of knowledge of cultural and cultural values, traditions of other people. Education is the dominant stage in
the course of formation and development of the multicultural, tolerant personality respecting not only
himself but also the culture of other people; a stage when valuable reference points, the vital principles,
and priorities of the younger generation are consciously and purposefully formed (Utemissova et al, 2018).

Formation of "multilingualism" - process difficult and long, significant from a position developed
political and economic present realities. The multilingualism promotes consolidation of society, helps to
keep endangered languages and cultures, Ch. Aitmatov wrote the following about multilingualism":
"immortality of the people — in its language. Each language is big for people. Each of us has a filial duty
before the people which generated us, gave us the biggest wealth — the language: to keep purity it, to in-
crease wealth it. However, here we face new dialectics of history. Modern human society is in a constantly
ever-increasing engagement that more and more becomes the general vital and cultural necessity. In these
conditions, each person should know several languages".

The training in languages connected with an acquaintance with cultural, historical, social values of
each language has to serve as a means of mutual understanding between the people. Formation of langua-
ge competence is of value in the enrichment of its own culture in general.

B. K. Bacuy', Bb. Kycanonaz, A.T. CaMMepc3, K. A. Maiinanraanesa’

'Benrpan yausepcuteri, Cepousi,
’Kenmore Elementary, King County, WA, USA,
’C. boitires aTbinarsl Akte6e yHuBepcuTeTi, Kazakcran

HOCTKEHECTIK 9JIEMJEI'T EKITIJIALIIK BIJIIM BEPVYI:
MOCEJIEJIEPI MEH KEJIEHNEKTEPI

Annotanusi. Makana Kazakcran aymarbiHIa KYplelli oJISyMETTIK-MO/IEHH cayia OOMbIHIIA OMIMHTBaNIb! (e-
HOMEH[II KaJBIIITaCThIpyFa apHajfaH. Tapuxu alFblIapTTap KEHeC JAdyipiMeH OailIaHBICTBI, OJ1 Ke3Je KONTEreH
WITTap MEH XaJbIKTap 63 CKiHIII YHiH ¥IIbI JajdaMbI3IbIH OeHOITIIUIIK TIeH YIIeCIMALTIKTIH KOHaK)al apansl Opra
Azusiman TanTel.OChIHAAH TUINIK TUIIOPAIM3M/L QJIEYMETTIK XKOHE CasiCH, SKOHOMHUKAIBIK pedopmanap eTKeHiHeH
)XBIPaTHII Kapay MYMKiH emec. KazakcTaH Korambl opJaiibIM allIbIKTHIKIICH, YOHAKKAMIBUIBIK KOHE TO3IMAILIIKIIEH
CHUTATTAIBL. AJFamKbl TIOCTKEHECTIKTIH Oipinae KasakcTan 6acThl Ha3ap aymapbUIaThIH YOI TYFBIPIBI TiJT casCaThIH
JKy3ere aceipyna Oipeit MaHBI3EI Oap YII Ka3ak, OpbIC ’KOHE arbUIIIBIH TUAEpiHAe TiT pedopMackH OacTaibl.

Tyiiin ce3aep: OMIMHTBAIBII OUTiM Oepy, MyITBTHITHHKAIBIK KOFaM, 3THOCAPAJIBIK HEKe, TUIIIK TUTIOPaJIH3M.

b. K. Bacuu', B. Kycanm;az, A.T. CaMMepc3, K. A. Maiizanrainesa’

'Vuusepcuter ropozna benrpan, Cep6us,
*Kenmore Elementary, King County, WA, USA,
3 Aktro6uHcknit yausepenter nm. C. Banmesa, Kasaxcran

BUWJINHI'BAJIBHOE OBPA30OBAHHUE HA ITIOCT-COBETCKOM ITPOCTPAHCTBE:
IMPOBJIEMbBI 1 IEPCIIEKTHUBBI

Annoranusi. CTaThs TMOCBAIICHA CIIO)KHOMY COIMO-KYJIBTYpHOMY (peHOMEHY (opMUpOBaHHS OFITHHTBAIbB-
HOCTH Ha Teppuropun Kaszaxcrana. Mcropuyeckue MpeoChUIKN CBS3aHBI C COBETCKUM HPOILIBIM, KOT/Ia MHOTHE
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HapoJAbl U HAapOJHOCTH HAllIM CBOM BTOPOM JOM Ha IPOCTOpPaX BEIHMYECTBEHHOIO U TOCTENPUUMHOIO OCTPOBKA
mupa u rapmonnu B Cpenneil Azun. Takum o0pa3oM, pacCMOTPEHHE S3BIKOBOTO ILTIOPATIM3Ma HEBO3MOXKHO B OT-
PBIBE OT MPOILIIBIX CONMAIBHBIX M IOJUTHYECKUX, U SKOHOMHUYecKnx pedopm. Kazaxcranckoe oOmecTBo Bceraa
XapaKTepU30BaIach OTKPHITOCTHIO, TOCTEIIPUUMHOCTBIO M TOJIEPAHTHOCTHI0. OTHMM U3 MEpBBIX Ha MOCT-COBETCKOM
KazaxcraH Hauan S3bIKOBBIE peOpPMBI OCHOBHOI YIOp, KOTOPHIX OBUI CHellaH Ha (OPMHPOBAHHE HOJIUTHKH
TPEXSA3bIUus, I7Ie OJMHAKOBYIO 3HAYMMOCTh UTparoT Kazaxckuii, Pycckuit 1 AHTTIHIACKHAN S3BIKH.

KaloueBble ciioBa: OmwiMHrBabHOE 00pa3oBaHME, MYJIbTHITHHUECKOE OOLIECTBO, MEXKITHHYECKUE Opakw,
SI3bIKOBOM ILTIOPAJIU3M.
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THE DIGITAL AGENDA OF EAUE

Abstract. The Eurasian Economic Union (EEU), created in 2015 by Russia, Kazakhstan, Kyrgyzstan, Belarus
and Armenia, claims to be the first successful post-Soviet initiative to overcome trade barriers and promote integra-
tion in a fragmented, under-developed region. Supporters argue that it could be a mechanism for dialogue with the
European Union (EU) and other international partners. Critics portray a destabilizing project that increases Russia’s
domination of the region and limits its other members’ relations with the West. The EU views the project as a chal-
lenge to sovereign choices in its Eastern neighborhood. The purpose of the Eurasian Economic Union is compre-
hensive modernization, mutually beneficial cooperation, achievement of global competitiveness, economic growth
and the quality life population improvement. One of the challenges on the way of digital economy development is
providing security in cross-border purchases regarding giving guarantees for the protection of personal data of
consumers. The EAEU plans to take the most successful experience of the history of the European Union and other
integration associations in the formulation and implementation of the digital agenda, and then in building the digital
economy. The Eurasian Economic Union (EAEU) is actively discussing the common digital agenda. The next step
will be an elaboration of strategic initiatives in establishing the digital economy, so it is essential to understand what
neighboring countries gained positive and negative experience.

Keywords: digital agenda, growth, and productivity, EAUE.

Introduction. The Eurasian Economic Union (EEU), created in 2015 by Russia, Kazakhstan, Kyr-
gyzstan, Belarus and Armenia, claims to be the first successful post-Soviet initiative to overcome trade
barriers and promote integration in a fragmented, under-developed region. Supporters argue that it could
be a mechanism for dialogue with the European Union (EU) and other international partners. Critics
portray a destabilizing project that increases Russia’s domination of the region and limits its other
members’ relations with the West. The EU views the project as a challenge to sovereign choices in its
Eastern neighborhood.

The purpose of the Eurasian Economic Union is comprehensive modernization, mutually beneficial
cooperation, achievement of global competitiveness, economic growth and the quality life population
improvement.

Modernization of the economy based on digital communications will allow reaching long-term
technological advantage. Considering the insufficient economic saturation and Eurasian space coherence,
the formation of unified information infrastructure is becoming one of the key directions of the EEU
countries cooperation. The issues of creation and management of an electronic data exchange unified
system, creation, and development of information and marketing centers and institutions of digital market
management, the formation of an electronic services market among the EEU member countries are
strategically important.

Problem Statement. A distinctive feature of the modern international business is the network
principle of information dissemination. E-Commerce, as the most important component of the global
network economy, includes e-Commerce, e-capital flows, electronic data exchange, e-money, e-marke-
ting, and banking. The modernization process of the economy on a digital basis assumes not only the
introduction of information and communication technologies, the creation of infrastructure but also a
favorable environment for an electronic market formation.
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To assess the development of the digital economy, the indices development of an information and
communication technologies (ICT), electronic trading (ET) and Net-Ready (NR) used in work.

The Information and Communication Technologies Development Index (ICT Development Index) is
a combined indicator characterizing the countries achievements in terms of the development of
information and communication technologies (ICT). Calculated by the International Telecommunication
Union methodology (International Telecommunication Union), a specialized UN unit that defines the
world standards in the field of ICT. The index developed in 2007 by 11 indicators by which the Inter-
national Telecommunication Union operates in its assessments of the ICT development. The index reduces
these indicators into a uniform criterion that is designed to compare the countries achievements of the
world in the ICT development and can use as a tool for carrying out the comparative analysis at the global,
regional and national levels. These indicators relate to access to ICT, use of ICT and also skills, that is
practical knowledge of these technologies by the countries population captured by research. Authors of
research emphasize that the level of ICT development today is one of the most important indicators of the
economic and social well-being of the state. The organization publishes the Index on a regular basis that
allows the countries to monitor changes in a temporal dynamics.

Results and Findings. At considerable lag from the European Union, the countries of EEU managed
to reduce the gap in the ICT level from 32% in 2010 to 20% in 2016. Due to the outstripping growth of the
indicator across Russia (with coefficient 1,1), to Kazakhstan (1,14), Armenia (1,15), Belarus (1,2) and
Kyrgyzstan (1,36).

The development of the global Internet is a driving force and a fundamental factor in the growth of e-
trading. According to the number of Internet users, the growth rate of the global network in EEU for 2000-
2016 (3614,7%) considerably outnumbered a similar indicator in the EU (418,2%).

According to statistical data, EEU countries' rating scale is plural. Belarus and Russia have the
highest rates, which puts them in the category of developed countries ranking, while the rest of countries
included in the quartile of developing countries.

Table 1 — IDI rankings and values, 2015-2017

Country Rank 2017 ICT Development Index Rank 2016 2016 Rank 2015 2015
Belarus 32 7.55 31 7,26 33 7,02
Russian Federation 45 7.07 43 6,95 42 6,79
Kazakhstan 52 6.79 52 5,57 52 5,42
Armenia 75 5.76 71 5,60 71 5,34
Kyrgyzstan 109 4.37 113 3,99 108 3,85

The leader of the region is Belarus with the 32 rank in the global top list. Besides, in comparison with
2016, the index has increased to 7.55 units. The Russian Federation, Kazakhstan, and Armenia take up
appropriate position - 45, 52, 75. IDI index for these countries is in the range 7.07- 5.76 units. Kyrgyzstan
is last with 4.37 units (IDI). A significant increase in the index compared to 2016 is not observed.

Table 2 — The Data of Internet users

Percentage of Individuals using the Internet
Country

2010 2011 2012 2013 2014 2015 2016
Armenia 25,00 32,00 37,50 41,90 54,62 64,35 67,00
Belarus 31,80 39,65 46,91 54,17 59,02 67,30 71,11
Kazakhstan 31,60 50,60 61,91 63,30 66,00 70,83 74,59
Kyrgyzstan 16,30 17,50 19,80 23,00 28,30 30,25 34,50
Russian Federation 43,00 49,00 63,80 67,97 70,52 73,41 73,09
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As can be seen from the table above, by parameter, Kazakhstan has the highest “population percen-
tage using the Internet. According to Dauren Abayev's interview within the forum "Eurasian Week" "The
penetration rate of the Internet exceeds 70%, but its quality is different. In cities and settlements, more
than 2 thousand people, we have a perfect Internet. However, we do not forget that in Kazakhstan, 47% of
the population lives in village settlements, so if we do not build the infrastructure now

Table 3 — Qualificative indicators of information technology sphere, by countries, 2016

Country Mobile-celh}la}r telephone subscriptionslular Fixed line Households with | Households with
subscribing (per hundred people) telephone (%) | acomputer (%) | Internet access (%)
Armenia 117,43 62.1 73.7 74.7
Belarus 120,673 94.9 67.0 62.5
Kazakhstan 141,956 76.5 75.5 84.4
Kyrgyzstan 127,835 254 17.6 7.2
Russian Federation 159,154 74.3 74.8

We would like to focus on the dynamics mobile Internet development. Thus, we see a decrease in
user activity in Kazakhstan from 148.22 to 141.96. In the Russian Federation, we see steady growth.
However a number of researches, in contrast, pays our attention to the growing use of mobile Internet.
83% of all mobile phone subscribers use the Internet on their smartphones. At the same time, most of them
(44%) consume more than 6 Gb of Internet monthly, the share of such users has grown by 14%, compared
to last year. Other data also confirm the trend of traffic consumption growth. Thus, the subscriber's num-
ber downloading from 3 to 6 GB has grown by 5%. Accordingly, the share of subscribers using less than
3 GB reduced by 19%. The research conducted by the company 4Service has also shown that average
monthly expenses of the vast majority of mobile communication users (47%) keep ranging from 30 c.u. up
to 60 c.u. At the same time, there was a trend an even greater reduction in communication expenses.
Compared with the same period of 2016, the share of those users who spend no more than 30 c.u. has
grown by 4%. c.u. Total such users — 30%.

International Internet bandwidth capacity increased dramatically between 2014 and 2015, almost
doubling to 850,000 Mb/s. The market is predicted to continue to grow strongly over the next five years
to 2022.

All of Kazakhstan's cellular operators had 4G LTE networks live in all regional capitals and most
cities by 2017.Kazakhstan's mobile market remains highly competitive, but rather than a focus only on
growth in subscribers the market is shifting to value-added. Further flat growth also predicted over the
next five years to 2022.

According to TNS Web Index, the Internet — the only one growing media channel in Kazakhstan
which coverage twice more than the press. In July 2015 the number of Internet users in RK had reached
3,47 million. That is 71% of the population of the country aged from 12 up to 54 years come into the
network at least at least once a month.

However, a number of researchers note the following: Kazakhstan, Turkey, Belarus, and Georgia
belong to the developed countries of the Eurasian space. They contain most or all elements of the inde-
pendent and growing ICT ecosystem.

Besides, at the same time in the Eurasian ICT ecosystem, some problems hamper growth and deve-
lopment. It is a weak regulation, because of which investors do not hurry to invest in the economy of the
countries, high prices and low population incomes, restrictions in the international communications field
and the need to develop new services and infrastructure of data centers. Besides, the development index of
broadband networks, according to Ovum, Kazakhstan is on the 65th (Russia - 54th, Mongolia — 76th).
However, the capacity of international communication channels per Internet user in Kazakhstan is
69.6 kbit/s, while in Mongolia this indicator is 159.6 kbit/s. In Belarus, on the average capacity reaches
139.4 kbit/ s.

According to Ovum analysts, in such countries as Kazakhstan, the most current problem is an acce-
leration of developments of new services, improvement of regulation for the creation of the digital future
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and also an attraction of investments into the creation of data centers and applications. Thus, Kazakhstan
needs to eliminate digital gaps between the price and income using expanding network coverage in areas
with poor service. Also, according to experts, the country needs to accelerate issue of licenses for the
provision of communication services and use of a frequency range and also improve rules of mass access
to ICT.

Table 4 — Availability of legislation in key areas of cyber laws

EEU Electro_nic Consun_ler Privacy an_d Cybercrime
member states transactions protection data protection

Armenia Yes - Yes Yes
Belarus Yes No Yes Yes
Russian Federation Yes - Yes Yes
Kazakhstan Yes - Yes Yes
Kyrgyzstan Yes - Yes -
Source: data compiled by authors by references.

The digital world is not static and continues to experience very rapid development. The widespread
changes brought about by today's digital environment have significantly broadened the scale of digital
security and privacy challenges, signaling the need for an evolution in how these risks are managed.
Effective management of digital security and privacy risk is essential if countries are to realize the full
economic and social benefits of the digital economy. Establishing higher levels of trust with users and
customers may enable digital services to become more widely accepted and used by individuals and
organizations. Governments play a key role in supporting conditions to build trust and complement private
sector initiatives.

Table 5 — The Gender Information about Internet Users in EAUE

Country Latest year All Individuals Males Females
Armenia 2016 64.3 65.5 63.4
Belarus 2016 71.1 71.4 70.9
Kazakhstan 2016 74.6 76.0 73.3
Russian Federation 2016 73.1 73.6 72.6

As can be seen from the table above, men are more active Internet users. Establishing the EEU was a
major achievement for its members after they had repeatedly endured two integration "false starts" in the
1990s and 2000s (namely, the 1995 Customs Union and the 2003 Common Economic Space idea; see
below), but they still have many obstacles to clear.

The Union is already a functioning entity. This statement does not raise any particular objections
unless the bar is set too high, and when compared to the European Union, the regional integration
benchmark, expectations are set too high. However, if the bar is set lower, with the EEU placed alongside
other regional integration projects with varying levels of depth and success - NAFTA, MERCOSUR,
ASEAN, Cooperation Council for the Arab States of the Gulf (GCC), South African Customs Union
(SACU) — then an adequate framework for analyzing the relative standing of the EAEU becomes feasible.

On the one hand, the Eurasian Economic Union is not a perfect “success story” worthy of being
quoted in textbooks. After an initial phase of rapid growth, it may have hit a short-term ceiling by 2016.

The top priority is to complete the Digital Agenda of EAUE which will boost economic growth in
regions and continue Digital Transformation of country-members.

So, the first digital initiative of the Union, which the parties began to discuss, was the digital tra-
ceability of the movement of products, goods, services, assets in the EAEU area. In addition, the priority
projects are the creation of digital transit corridors, the expansion of the "Single window" system in the
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territory of the Union, the electronic interaction of business with state bodies. In conclusion, an expert
noted that the share of breakthrough digital projects in the GDP of the Eurasian Union should be 11%.

In today's world, digital technology plays an increasingly important role in the development of
countries economy. Even today, more than 40% of the world population has access to the Internet, and
almost every 7 out of 10 households have a mobile phone. Digital technologies have some advantages —
simplification of the public and business access to public services, the acceleration of the information
exchange, the emergence of new business opportunities, the creation of new digital products, and so on.

It is symptomatic that Kazakhstan is one of the tops among the EEU countries in the World Bank's
digital adoption rating. This index is the highest when it comes to government agencies and organizations
(table 2).

Table 6 — World Bank’s digital adoption index

Component Armenia Belarus Kyrgyzstan Kazakhstan Russia
Digital adoption
Index, total 0.67 0.52 0.49 0.63 0.71
Points, including
Business 0.48 0.43 0.37 0.32 0.37
Individuals 0.82 0.76 0.60 0.73 0.62
Government 0.72 0.36 0.50 0.83 0.52

As for the Republic of Belarus, the issues of the information technologies development in it included
in the system of the most critical economic and strategic priorities, which associated with the formation of
a modern "information economy." Today in Belarus e-trading is considered as a way to the creation of the
refined, transparent, highly organized market products, services, and technologies and gradually turns
from theory into an almost tangible reality.

Conclusions. The business community is also striving for the removal of barriers to national and
cross-border electronic commerce, particularly the harmonization of the digital market with the European
Union and creation of a unified digital space of the Eurasian Economic Union. The first initiative imple-
mented within the framework of the Eastern Partnership (HDM panel, EU4Digital) and the second one
based on the declaration on the formation of the digital space of the Eurasian Economic Union adopted in
November 2016.

Strategic orientations of the formation and development of the EAEU digital space are systematic
digital transformation of the economies of the Union countries; increase seamless economic processes and
service environment as a result of their digitization; creation and launch of collaborative digital tools for
expansion into global markets (digital assets); reducing the economic risks; qualitative growth in the num-
ber of jobs in the digital economy; significant growth in the digital inclusion of the population.

H. B. Kyumcanon', Jamrun MaxaMMa)lJm2

'«Typan-Acrana» yausepcuteti, Acrana, Kasaxcran
’Baky MeMIeKeTTiK yHuBepcutert, baky, AsepOaiixan

ED0 CAHJBIK JKOJJTAMA

Annoranus. EDO-TeIH maiina 0ony Tapuxbl KaTBICYIIBUIAPIBIH BIHTHIMAKTACTHIFBI MEH YHBIMIIBUIIBIFBIHA
OaifmanpICTHI, €H MaHbRABICH 1990-2000 XpU1map apanbIFbIHAA SKIHIII COTCI3 WHTErpanus ke3inae 6omasr. PO mpe-
sugenTi Brmaguvup [Tytun 2012 xputel OipHeme peT atan oTkeH 0onathiH: ssFHH EDO casgcaTThiH eH 6acThl 0achIM-
IBIFBI O0ubIT Tabbutans! aexi. Oceinaiinia Kpemirb ©3iHIH JUIITOMATHSIIBIK KYIIH KonaHa oTeIpbid, EO-ta, Peceiine
xoHe OypeiHFpl KeHec omarsl MeMIIEKETTEpiHIEe alIBIHFBI KaTapiibl OpPBIHFA INBIFY YIIiH, ce3 Oepai. EBpasusuibik
SKOHOMHKAJIBIK OJaKTHIH - pecMu KemiciMm Ooifprama 2014 xeuiasiy Mamblp aifeiana bemapycs, Kasakcran xone Pe-
ceit MmemiiekeTi KaObpuTaaHIbl. EDO TapuxTarsl €H YTHIMIB TOXiprOeHi Eypomansik omakTa )KoHe Tarbl 0acKa KaybIM-
JIACTBIK TY)KBIPHIMJIAMACBIH JKOHE CaHJBIK JKOJIJaMa JKYHeCiH eHrisyai xocnapiaiapl. Keneci kagam crpaTertsuibiK
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Oacramara caHIBIK SKOHOMHKAHBI KipiKTipe OTBIPHIN, OCHUIAMINA €3re MEMIICKETTepPre OHBIH IYPBIC OYpPBICTHIFBIH
TYCIHIIpY MaHBI3IBI TOXKiprOe OOIBI.
Tyiiin ce3aep: caHABIK JXKOJIIaMa, 6ciM JKoHe oHIM, Eypasusipik DkoHOMUKAIBIK Onak.

H. B. KylmxaHOB', Jamrun MaxaMMa)IJm2

'Vuugepeurer «Typan-Acrana», Acrana, Kasaxcran,
*BaKMHCKHMIi TOCYIapCTBEHHbI yHUBEpCHTET, Baky, AsepOaiimkan.

HUPPOBAS ITIOBECTKA EA3C

AnHorauus. Lensto co3nanus EBpasuilckoro 3KOHOMHYECKOI'O COI03a SIBJISIETCSI BCECTOPOHHSS MOJEpPHM3a-
s, B3aMMOBBITOJJHOE COTPYAHNYECTBO, JOCTIKCHNE TTI00ATbHOM KOHKYpPEHTOCIIOCOOHOCTH, SKOHOMHYIECKHI POCT
W TIOBBIICHNE KAa4eCTBA JKU3HM HacelneHus. MopaepHu3anusi SKOHOMHUKH Ha OCHOBE LU(POBBIX KOMMYHHKAIHH
MO3BOJIUT JOCTUYb JOITOCPOYHOTO TEXHOIOTMUECKOTO MMPEUMYIIIECTBA. Y YUTHIBAsI HEAOCTATOUHYIO SKOHOMUUYECKYIO
HACBIIEHHOCTh M CBSI3aHHOCTh €BPA3UICKOr0 MPOCTPAHCTBA, (OpMHpOBaHME eqUHOI MH(pOpMaMOHHOH nHpa-
CTPYKTYPBI CTAaHOBHUTCSI OJJHAM W3 KJIIOYEBBIX HampasleHUH coTpynHudecTBa crpaH EADC. Ctparerndecku Bax-
HBIMU SABJISIFOTCS BOIIPOCHI CO3JIaHUA U YIIPABJICHUA e}lI/IHOﬁ CUCTEMOM QJICKTPOHHOI'O obMeHa JaHHbIMHU, CO3AaHHUA U
pa3BUTUS MHPOPMAILIMOHHO-MAapPKETHHIOBBIX LEHTPOB W MHCTUTYTOB YHpaBJIeHHs LHU(POBBIM PBHIHKOM, (HOPMHUPO-
BaHMS JJICKTPOHHOTO PBIHKA yciyr cpean crpaH-ydacTHUI EADC. OTnuuuTensHOH 0COOEHHOCTHIO COBPEMEHHOTO
MEXIyHapOJIHOTO OM3HECA SIBIISICTCSl CETEBOU MPUHIMI PACHPOCTPaHEHHUs HH(POPMAaUU. JIEKTPOHHAsT KOMMEPIHS,
Kak HanOoJiee Ba)KHasi COCTABIIAIONIAs TII00AIBHOM CETeBOH 3KOHOMMKH, BKIIIOUAET 3JIEKTPOHHYIO TOPTOBIIIO, 3JIEK-
TPOHHOE JIBI)KEHHUE KaIlUTala, 3JICKTPOHHBIM OOMEH JaHHBIMH, SJICKTPOHHBIEC JICHBI'H, IEKTPOHHBIN MAapKETUHT W
6ankuHr. [Ipomecc MoaepHHU3aIMK SKOHOMHUKH Ha IU(POBOI OCHOBE NPEIIONAracT He TOINBKO BHEAPEHUE HH(OP-
MalMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, CO3JJaHuEe OOBEKTOB MH(PACTPYKTYpHI, HO U OJIArONPHUATHON Cpebl
11 GopMUPOBAHMS NMEKTPOHHOTO PBIHKA. [l OLEHKH pa3BUTHA HU(POBOH SKOHOMUKH B pabOTe HCIIOIb30BAHBI
WHAEKCHI pa3BUTHS HHPOPMAITHOHHO-KOMMYHHUKanOHHBIX TexHojoruid (MUKT), snexrponnoit Toprosmu (MPOT) n
ceteBoii roroBHoctr (MCI).

KaioueBble ci1oBa: nndpopas nmoBectka, pocT ¥ NpOU3BOIUTENBbHOCT, EADC.
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THE RISING VIOLENCE AMONG ADOLESCENTS IN KAZAKHSTAN.
CONTENT-ANALYSIS OF MEDIA “BOY FROM ABAY VILLAGE”
AND “ABUSE IN TURKESTAN”

Abstract. When we speak about bullying, we speak about violence, we as adults are doing our best to make this
world, school, and family safe for our kids. The recent study showed that bystanders of bullying in their adult life
faced severe mental issues. What is going with the victim of bullying? Each child who suffered from any violence or
abuse needs to get medical, public, psychological and legal aid — consequences of violence can become irreversible.
The integrated approach and involvement of several professionals is important: social worker, psychologist, and
lawyers. The content analysis is the technology of the collection of information made by systematic detection of the
characteristics of texts answering the purpose and research problems (concepts, verbs, a phrase and so forth). During
our study, we investigated how media and people react in two significant cases. The first case happened in Abay
village where in March of seven years old boy claimed he was multiply raped by other kids. This situation caused a
colossal resonance in media, social networks.

Keywords: violence, cruelty, adolescents, bullying, content analysis, social network.

Introduction. According to UNICEF (Saliyeva, 2019), about 75% of adults support physical punish-
ments to control the behavior of children in the family, and 67% of parents use violent forms in children's
upbringing. The study (Sahova, 2019) showed that nearly one-third of children of one-year-old children
faced some forms of abusive behavior. In general, across Kazakhstan, 62-79% of children suffer from
violence in the family, most often from parents and trustees.

In an attempt to change the settled social norms of UNICEF conducts communication campaigns in
many regions of Kazakhstan. Recently Unicef announced a new campaign «The positive parenthood."

According to Elzhas Ertayuly (Mustaphina, 2019), the main reasons for adolescent's violent behavior
is the distance between parents and kids, when adults do not want to spend time with their children. That
is why teenagers prefer to spend all their time in virtual reality with their smartphones and computer
games.

The dissonant surname and rare name, unusual appearance, and strange hobby, the intelligence
developed not matching with age, being skinny or fat — all these minor's features can be a reason for
bullying. Bullying is a primary reason for teenage suicides and mass-shouting. These are visible results of
group attacks to the person, but there are also hidden consequences in the form of mental issues which
remain with the person for the rest of life.

The research revealed typical characteristics of families, where kids become of bullying victims.
These are families with a low level of financial income, a family where the only mother works and where
parents have no higher education (Mazzone et al, 2018). Statistically, it turned out that suffering from
attacks of peers worse get on well at mathematics and Russian (Kabanov, 2016).

Researchers revealed communication between grades of the object of bullying and a microclimate
at school. The more peers scoff at the person, the more he is dissatisfied ... with the teacher's attitude
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towards pupils. It is possible that they connect the uncomfortable and unsafe situation including with a
defect of teachers.

The deputy of Mazhilis Irina Smirnova made a deputy inquiry to the prime minister where she
suggested to find reserves and to increase the availability of mass sport and physical culture for kids. In
her interview with Time.kz she mentioned that problems with violence among teenagers are the result of
the lack in moral education. The responsibility of child spiritual and mental development is part of school
and parents duties where they should work together (Akulova, 2019).

Svetlana Bogatyreva is the founder of "Teens" NGO which works in suicide prevention area.
According to Bogatyreva (2018), the fights between teenagers are ferocious, and aggression which thus
arises is often causeless and has no borders. The school in many aspects lost educational functions which
were assigned to it earlier. Therefore now it is necessary to develop the general document, a particular
protocol of actions, accurate algorithm, and leaning on which it will be possible to work. Bogatyreva
created a Facebook group "Stop Bullying" where parents and kids could get some recommendations if
they faced bullying.

In 2018 the number of juveniles’ was 5102 according to the children's ombudsman Saule Aytpayeva.
Three thousand one hundred fifty-six minors committed serious and most serious crimes.

The number of crimes among teenagers increased Almaty by 33.5%, in the Kyzylorda, Mangystau
regions and Astana for 18%, the Akmola and Aktyubinsk regions for 11%, the Turkestan region for 7.8%.
In 2018 the crime amount concerning children made over two thousand. Growth in the Aktyubinsk, Turke-
stan, North Kazakhstan regions and the cities of Shymkent and Astana is observed (Mamyrhanova, 2019).

Among school students at the age of 13-15 years daily smoke 14,8 percent, 18,1 percent of teenagers
of 12-15 years, 15-17 years - 37 percent consume alcohol. About 90 percent of youth do not know or do
not understand the detrimental consequences of drug addiction, smoking, and alcohol intake (children's
ombudsman S. Aytpayeva).

According to results of the research "Index of Wellbeing of Children" conducted last year by request
of Nursultan Nazarbayev, most dangerous for children became - Kostanay (0.60%), Akmola (0.65%) and
Almaty (0.68%). In general, the Index on safety across Kazakhstan is only 0.7%.

Research Questions. Society shapes a growing personality. The social reaction tell us is that appro-
priate behavior or not. Digital Technologies (Kushzhan, 2018) have a great influence on development of
information. Social Networks became a new platform of communication between people; they also help us
to identify Social Trends and Worries. The main purpose of our study is to understand how people react
on Violent cases in Kazakhstan.

Findings. The content analysis is the technology of the collection of information made by systematic
detection of the characteristics of texts answering the purpose and research problems (concepts, verbs, a
phrase and so forth). The content analysis assumes use of the certain standardized procedures providing
formalization and measurement of the studied signs that allows doing the professional conclusions about
the character and features of the studied object. Especially effective use of the content analysis as research
of programs of political parties and movements when on critical concepts and phrases it is possible to
make the idea of distinctive features of each of them. For example, use of the content analysis allows by
calculation of words, photos or newspaper columns whether devoted to volume to another candidate to
define his rating in mass media.

The content analysis can be substantial and structural. The substantial content analysis focuses on the
attention of the researcher on contents of the message whereas structural — on quantity and features of a
mention of the control terminal or a name in the text of the message.

During our study, we investigated how media and people react in two significant cases.

The first case happened in Abay village (Bekbolayeva, 2019) where the local newspaper in March of
2018 published a report from the grandmother of 7 years old boy who claimed he was multiply raped by
other kids. This situation caused a colossal resonance in media, social networks.

The boy's grandmother told that police, teachers, and the principle of schools repeatedly tried to stop
her and promised to control the behavior of pupils cause victim and offender studied in the same school.
At the beginning of 2018 two rural lawyers of Kurmangaza Musir and Dinmukhamed Artykov volun-
teered to help the woman. With their help, the media and public learned about this story.

The grandmother and her grandson planned to throw independent medical expertise in Almaty. The
woman told what occurred on March 14, 2018, when she together with the grandson and the sister in
Shymkent was removed from the train and took away in the unknown direction. According to her, police
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officers who stopped them told that she has no right to carry the boy to another city. Police officers tried to
take away the victim a child, the grandmother and the aunt had to go together with them. At first, the
woman tells, they were brought to DVD of South Kazakhstan District (SKD), and then transported to the
unfamiliar house. An hour later they met Zagipa Baliyeva Ombudsman for Children. The video, where the
grandmother thanks the children's ombudsman and the mayor of South District of Kazakhstan Zhanseit
Tuymebayev, was made in the same house.

It’s became an interesting for us how people reacted on this situation so used Google Trend program.
Google Trends is the public web application of Google Corporation based on a search of Google which
shows how often a specific term is looked for about the total amount of search queries in various regions
of the world and various languages.

= Google Trends Compare
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Figure 1 — The results of Google Trends study comparison: “aruzhan sain”, “zagipa baliyeva”, “the boy from SKD”

As you in Figure the first peak on chart was between 11 and 17 March of 2018 where people made a
lot of inquiries about this particular case.

For detailed study we used a QDA Miner. We created a Word cloud which describes most often ideas
in Facebook users’ comments. QDA Miner is an easy-to-use qualitative data analysis software package for
coding, annotating, retrieving and analyzing small and large collections of documents and images. QDA
Miner qualitative data analysis tool may be used to analyze interview or focus group transcripts, legal
documents, journal articles, speeches, even entire books, as well as drawings, photographs, paintings, and
other types of visual documents.
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Figure 2 — WordCloud made in QDA Miner
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As you see in WordClous the most often word was “Aruzhan”. Aruzhan Sain (Kyzylorda, Kazakh-
stan was born on August 10, 1976) is a public figure, the TV host, the actress, the producer, the director of
charity foundation (Wikipedia).

Sain made a post in March 18 of 2018 which she called “Information about Situation with kid from
Abay village SKD”. Her post in hours reached around 2.200 likes and thousands comments.

Table 1 — The frequency Analysis of Facebook comments made between 11 and 17 March of 2018.

TOPIC FREQUENCY NO. CASES % CASES LENGTH
Aruzhan Sain 18 1 100,00% 2
Precious Child 7 1 100,00% 2
Thanks to Aruzhan 3 1 100,00% 2
The Image of Kids' Saviour 3 1 100,00% 3
Against Kids 3 1 100,00% 2
Humanistic Thank You 3 1 100,00% 2

Another interesting finding was a post of Aigul Kokai who blamed Aruzhan Sain in political games
and emotional blackmail; her post reached 34 like and around hundreds of comments.

Table 2 — The comparative study of two post made on 18" of March 2018

Type of the Post Main Ideas Number of Posts Frequency
Comments made after Post of Aruzhan Sain Aruzhan is kids protector 2243 36,70%
Comments made after Post of Aruzhan Sain Worry about child 1186 19,40%
Comments made after Post of Aruzhan Sain Anxiety about Grandma 60 1,00%
Comments made after Post of Aigul Kokai Get advantage on grieving 278 4,50%
Comments made after Post of Aigul Kokai HIPE zombie subscribes 389 6,40%

The majority of commentators paid attention to Aruzhan Sain activity and she is a person who cares
and protects children. Her position in this question is also the result of her NGO activity as a founder of
“DOM?” which collects money for children’ treatment.

In January of 2019 in SKR (Turkestan district) the hearing about sexual assault against 7 years old
child was finished. The investigation of this case was almost one year long. Sixteen years offender was
incriminated and jailed for seven years. The criminal investigation was canceled against four other
suspects because they did not reach the age of legal liability. Zagipa Baliyeva left her position as Child
Ombudsman.

The Kazakhstan society was shocked on the 20th of January when someone published a video of
school students beating. Unknown teenagers kicked boys and jumped on them. The Ministry of Internal
Affairs found out that it was on January 18 in Turkestan. There promised to understand the event in
details. It turned out that all participants of a fight are ninth-graders.

Three victims of this criminal case attend the school of Talgat Bigeldinov. The suspects are pupils of

three different schools.
Count % Codes Cases % Cases

&% Topics

#a Teachers are not guilty

@ Parents are quilty 3 13,0% 2 16, 7%
&le Blaming teachers
@ Jail with police 2 8, 7% 2 16, 7%
@ Back PR of operator 4 17, 4% 3 25,0%
@ Thankful for operator 2 8,7% 2 16, 7%
@ Mo trust in law and court 2 8, 7% 2 16, 7%
@ District blaming 2 8,7% 2 16, 7%
@ Juvenile age 14 3 13,0% 2 16, 7%
@ Upbringing 3 13,0% 2 16, 7%
&% Meutral

@ Punishment with maoney 1 4, 3% 1 8,3%
@ Detachment L 4,3% 1 8,3%

Figure 3 — QDA Miner analysis of Turkestan Region Violence among Adolescents
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Most of commentators were surprised and shocked observing how teenagers were violently abusing
younger kids. The Kazakh Media raised a question who is responsible in this situation. School District
Department of education immediately announced that accidents happened outside of a school. That’s type
of answer in Kazakhstan usually means only one: “School will not take responsibility”.

The majority mentioned fact that video —operator was probably looking for “HYPE”.

Back PR of operator 1
Upbringing !

Juvenile age 14 —
Thankful for operator —

Detachment ———
Jail with police _

District blaming
Parents are guilty

Mo trustin law and count ———
Punishment with money —————

AGGLOMERATION ORDER: JACCARD'S COEFFICIENT (OCCURRENCE)

Figure 4 — QDA Miner Visual analysis of data

Video with the beating of school students in Turkestan threw Internet users in shock. Most of all
public struck cruelty with which seniors scoffed at teenagers. Psychologists sound the alarm now: school
students need the correct leisure, otherwise aggressions from their party not to avoid.

Civic activists consider that inefficient work of state agencies is guilty of teenage violence. Officials
claim that they honestly work raids at schools for which of the budget tens of millions of tenges are
allocated.

Google Trends showed that in January of 2019 most popular request was a “pupils”, “Turkestan
Region” and “Physical Abuse”.

= GoogleTrends  Compare
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Figure 5 — The results of Google Trends study

Unlike adults ("200 billion of KZT will fund on Youth Policy", 2019), children apprehended story
with the beating of teenagers in Turkestan more quietly. According to them, such conflicts not a rarity but
get to the Internet only a few cases. Nevertheless, nobody is insured from mockeries from peers or more
senior children — school students admit.

Most of all in history with the Turkestan school students their parents suffered. Mother of one the
offender posted a video in social network and asked to forgive her son. All heroes of a scandalous video
continue to go to school. After this incident, the issue of teenage violence is discussed at the republican
level. From high offices appeals to raise children better sounds too often but unfortunately we do not
observe any further actions.
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Another interesting trend in comments is “Low trust in Court, Legal System and Government”. 2019
in Kazakhstan is announced Year of youth, and so coincided that since the beginning of year society the
violence facts among youth one by one excite. The incident which took place between school students of
Turkestan is investigated now by law enforcement agencies. Under the criminal article which is incrimi-
nated to participants of a fight threatens them up to 5 years of imprisonment.

In Kazakhstan (eadaily.com 2019), several years taking the leading positions in the world by the
number of suicides among children, the number of teenage suicides in 2018 grew in comparison with 2017
by 6.6%.

Conclusions. Each child who suffered from any violence or abuse needs to get medical, public,
psychological and legal aid — consequences of violence can become irreversible. The integrated approach
and involvement of several professionals is important: social worker, psychologist, and lawyers. At the
same time, it is necessary to remember the family who also needs support that they understood the conse-
quences of injuries and could help the child to cope with them (Naurzalina et al, 2015).

Often adults do not know that such violence and what consequences for the child. We researched
(Summers, 2018) how people treat violence at us in the country, and it is many people — more than 50 per-
cent — do not consider a slap or slap violence though it presents to develop to the child and humiliates
human dignity. The basis of development and prosperity of any society is the development of children, the
possibility of each child to reach the potential. Unfortunately, even such, so-called secure forms of
violence, do not allow the child to develop fully. If the child is beaten and humiliated, then the probability
that he will apply violence too grows. Therefore violence accepts the cyclic character, and it passes from
father to son. It is confirmed with our research in Kazakhstan and also global researches of UNICEF
around the world.

Another problem is a current conflict of positions between “Schools” and “Parents”. Whenever any
accident happened department of education evaluates school and principle knows that result of this
estimation could cause a termination of contract. During nurture, it is vital to teach kids how to commu-
nicate peacefully and robustly. An essential role in the increase in awareness of children is played by
kindergarten and school, and their children spend most of the time. Therefore in each educational insti-
tution, there has to be an entrusted expert whom the child can address in case of violence (Almurzayeva,
2019). All experts working with children have to be trained in how to define signs of violence, often
children hide that they endured violence.

Figure 6 — 3D Map in QDA Miner
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Unfortunately, for today in the country, there are not enough centers and the trained experts who can
render similar services. It is necessary to be able to establish a trusting relationship that the child could
report openly about cases of inappropriate behavior from adults. Adults need to remember that silence is
unacceptable. If you became the witness of violence over the child and do nothing, then it you show to the
child that violence — the normal phenomenon. It also concerns domestic and sexual violence. Each person
plays a part in the termination of violence over children. It is necessary to put an end to a taboo and to
begin to discuss these things, including sexual violence openly.

Danna Summers (2019) knows very well what it means to be an object of bullying. She never asked
her bullies why they did it to her. That experience changed her personality; it makes clear her mission. As
a psychologist, and a mother she wants to protect children from any form of bullying.

Svetlana Balpeisova (2019) is professional mediator who suffered from the death of her child. Her
beautiful daughter committed suicide, for a long time child was suffering from bullying and physical
abuse.

JI. T. Cammepc’, C. A. Baaneucosa’, I'. Y. Yremucosa®, K. A. Maiinanranuesa’

"'Kenmore Elementary, King County, WA, USA,
33amagno-Kasaxcrauckuii grman «OO MesxayHapoaHBIH IPaBO3aIMUTHEIN eHTp», KazakcraH,
2C. Boitimres aTbingarsl AKTebe yauBepcuTeTi, Kazakcran

_ KABAKCTAH KOFAMBIHJIATBI 30PJIBIK-30MBbLIBIKTbIH OCY1.
BYHbI KAJIAU TOKTATYFA BOJIAbI? PE3OHAHCTBIK KA JAUJIAP/IBI KOHTEHT-TAJIJAYBI:
"ABAHU AYBUIBIHIATBI BAJIAHBIH ICI", " TYPKICTAH OBJIBICBIHJIAYBI YPBIII-COTY

AnHoTtauus. COHFBI )KBUITApAAFEI 3ePTTEYIEP KOFaMIaFbl 30PIIBIK-30MOBUTBIKTEIH ©CYiHE dcep eTeTiH OipkaTtap
(hakropmapabl aHbIKTay. OchIHIAH ¢akTopmapaslH Oipi KYpAETi oNeyMeTTIK jKaraail, TONBIK eMec OTOACHI JKOHE
KOFaMHBIH Oajlamapra KaTBICTBI 30PJIBIK-30MOBUTBIKTE KaObuaaybl Oomnbin TaObuiaabl. Ci3 MYHBIH Kajal MYMKiH
eKeHiH aiiTa anmacei30a? FOHuced 3epTTeynepi Ka3akcTaHAbIK epecekTepiH 70%-bl Oananapra KaThbICThl (PH3HKAIIBIK
’Kazajaplbl KOJIAaUTBIHBIH pactaiiabl. Konrenr-tangay pacimi BAK-Ta na, oneymerTik kenijep KeHiCTiriHue e
HETi3ri uyesiap MeH Oislap/bl Kajarajgayra MyMKIHAIK Oepeni.

Tyiiin ce3mep: 30pJIBIK-30MOBUIBIK, KaTHII€3/1IK, )KacecIipiMaep, OyJUIMHT, KOHTEHT-Ta/ay, SJICYMETTIK JKelli.
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'Kenmore Elementary, King County, WA, USA,
23amanno-Kasaxcranckuii tdumman «OO MexxayHapoIHBIH PaBO3ANIUTHBIA EHTPY», Ka3axcTaH,
3 AkTio6uHCcKHit yausepeuter uM. C. Banmesa, AktoGe, Kazaxcraun

POCT HACIJIMSA B KASAXCTAHCKOM OBIHIECTBE. KAK 3TO OCTAHOBHUTB?
KOHTEHT-AHAJIM3 PE3OHAHCHBIX CJIYYAEB: "JIEJIO MAJIBUUKA U3 CEJIA ABAI",
"U3EUEHMSI B TYPKECTAHCKOM OBJIACTH

AunHoTanusi. VccreoBanust MoCiIeHNX JI€T BBISIBUTH Psil (PAKTOPOB BIUSIIOUIMX HA POCT HACHJIMS B OOILECTBE.
OpnuM U3 Takux (HaKTOPOB SIBIISICTCS CIIOXKHAS COLMAbHAS CHUTYAllHs, HEMOJIHAs CEMbsl U IPUHSATHs OOLIECTBOM
HaCWJIHS B OTHOIIICHWH AeTel. Bbl ckaxute kak 3To Bo3moxHO? MccnenoBanus Unicef moarsepknatot, uro 70% ka-
3aXCTAHCKUX B3POCJIBIX MOJICPKHUBAIOT (DM3MUYECKUE HaKa3aHUs B OTHOUIEHHH JeTeil. [Iporeypa KOHTeHT-aHanm3a
MTO3BOJISICT OTCIICIUTh OCHOBHBIC HeH U MBICITH Kak B CMI, Tak U B MPOCTPAHCTBE COLMAIBHBIX CETEH.

KiroueBble cjioBa: HACHIIUE, KECTOKOCTh, MTOPOCTKH, OYJIMHT, KOHTCHT-aHAIH3, COLUAIbHAS CETh.

Information about authors:

Summers Danna, PhD in psychology, Secretary of Parent Teacher Meeting of Kenmore Elementary, WA, USA,
Psychologist; Danna gn@mail.ru; https://orcid.org/0000-0002-9547-2873

Balpeisova Svetlana Asylgireevna, Head of the West Kazakhstan branch "International Human Rights Center",
certified professional mediator of Aktobe, Kazakhstan; ziyda@mail.ru; https://orcid.org/0000-0001-5299-6645

Utemissova Gulmira, MA in Psychology, Lecturer of faculty of Pedagogics of Preschool education and
upbringing department, Aktobe university named after S. Baishev, Kazakhstan; kapustinag05@gmail.com;
https://orcid.org/0000-0003-3229-5256

Maydangalieva Zhumagul Aldiyarovna, PhD, senior Lecturer of faculty of Pedagogics of Preschool education
and upbringing department, Aktobe University named after S. Baishev, Kazakhstan; maydangalieva@mail.ru; 0000-
0003-3189-8880




ISSN 1991-3494 2.2019

REFERENCES

[1] Angela Mazzone, Annalaura Nocentini, Ersilia Menesini. Bullying and peer violence among children and adolescents in
residential care settings / A review of the literature, Aggression and Violent Behavior. 2018. Vol. 38. P. 101-112. ISSN 1359-1789.
https://doi.org/10.1016/j.avb.2017.12.004.

[2] Akulova O. (2019). A preventive measure. Retrieved from https:/time.kz/articles/territory/2019/02/01

[3] Almurzayeva B.K., Maydangaliyeva Zh.A., Utemissova G.U., Beisebekova M.Zh., Abuova S.T. Pedagogical image as
component of teacher professional competence // News of the National academy of sciences of the Republic of Kazakhstan.
ISSN 2224-5294.2019. Vol. 1, N 323. P. 39-45. https://doi.org/10.32014/2019.2224-5294.5

[4] Balpeisova S.A., Utemisova G.U., Kushzhan N.V., Summers D.G., Maydangaliyeva Zh.A. Mediation at school // News
of the National academy of sciences of the Republic of Kazakhstan. ISSN 2224-5294. 2019. Vol. 1, N 323. P. 23-31.
https://doi.org/10.32014/2019.2224-5294.3

[5] Bekbolayeva D. (2019). How the history of 7 years old boy changed life in village Abay. Retrieved from
https://informburo.kz/stati/kak-istoriya-semiletnego-malchika-izmenila-zhizn-sela-abay-reportazh-
informburokz.htmlhttps://informburo.kz/stati/kak-istoriya-semiletnego-malchika-izmenila-zhizn-sela-abay-reportazh-
informburokz.html

[6] Bostic J.Q., Brunt C.C. Cornered: An Approach to School Bullying and Cyberbullying, and Forensic Implications //
Child and Adolescent Psychiatric Clinics of North America. 2011. Vol. 20, N 3. P. 447-465. doi: 10.1016/j.chc.2011.03.004.

[7] Huseynova E.A., Yenikolopov S.N. Influence of the bullying victim position on aggressive behavior [Elektronnyi
resurs] Psikhologicheskaya Nauka I obrazovanie PSYEDU.ru [Psychological Science and Education PSYEDU.ru]. 2014. N 1.
Available at: http://psyedu.ru/journal/2014/2/Guseinova_Enikolopov.phtml

[8] Mamyrhanova M. (2019). Kazakhstan is the boom of violence and aggression among teenagers. Retrieved from
https://kursiv.kz/news/obschestvo/2019-02/v-kazakhstane-zafiksirovan-vsplesk-unizheniy-i-drak-sredi-deteydMustaphina, A. (2019).
How do we nurture Z generation?. Retrieved from https://365info.kz/2019/02/kak-vospityvat-pokolenie-z-obzor-kazahskih-
smi/?fbclid=IwAR ItDCMWxPIUv53fMtcbEUjh2 TewPStxF7nU4G25wOUIIEvOxL1JLugH3hI

[9] Maydangalieva Z.A., Doszhanova S.Y., Abisheva N.M., Nazarova G. Social networks as reflection of academic
performance // Bulletin of National academy of sciences of the Republic of Kazakhstan. ISSN 1991-3494. 2018. Vol. 6, N 376.
P. 95-103. https://doi.org/10.32014/2018.2518-1467.32

[10] Kabanov P.A., Frolova LI. (2016). Victimologic measurement crime in Russia: criminological analysis of the
effects. Sociology and criminology open access, 4(1), e132-e132.

[11] Kushzhanov N.V., Maydangalieva Z.A., Almurzayeva B.K., Summers D.G., Utemissova G.U. Digital dementia.
Cyberbullying and digital addiction // News of the National academy of sciences of the Republic of Kazakhstan. ISSN 2224-5294.
2019. Vol. 1, N 323. P. 5-15. https://doi.org/10.32014/2019.2224-5294.1

[12] Naurzalina D. et al. (2015). The impact of family style education on high school student’s grades. The European
Proceedings of Social & Behavioural Sciences eISSN: 2357-1330. doi: 10.15405/epsbs.2015.08.21

[13] Naurzalina D. Kibatayeva N. Davletkaliyeva E., Muldasheva B., Almurzayeva B., Sagiyeva A. Formation of teacher's
professional competence in Kazakhstan School / Annual International Conference on Cognitive - Social, and Behavioural
Sciences (icCSBs). 2015. P. 135-140. WOS: 000359438100012.

[14] Naurzalina D. et al. Impact of Emotional Intelligence on Formation of Meaning-existential Strategy among Students //
Procedia - Social and Behavioral Sciences. 16 January 2015. Vol. 171. P. 390-395. https://doi.org/10.1016/j.sbspro.2015.01.137

[15] Novikova M.A., Rean A.A. Family Background of Child Involvement in School Bullying: Impact of Psychological
and Social Characteristics of the Family // Psychological Science and Education. 2018. Vol. 23, N 4.

[16] Sahova G. (2019). UNICEF found out how Kazakhstan citizens raise children. Retrieved from
https://www.inform.kz/ru/yunisef-vyyasnil-kak-kazahstancy-vospityvayut-detey a3494440

[17] Saliyeva D. (2019). The online marathon will inspire Kazakhstan parents. Retrieved from
https://www.unicef.org/kazakhstan

[18] Sobkin V., Smyslova M. Bullying in school: influence of a sociocultural context (on materials of cross-culture
research // Social Psychology and Society. 2014. Vol. 5, N 2. P. 71-86.

[19] Summers D., Salish S., Karabalina A., Kubieva V., Erbulatova A., Almurzayeva B., Nazarova G. Psychological and
pedagogical aspects of moral education in Kazakhstan. Bulletin of national academy of sciences of the republic of Kazakhstan.
ISSN 1991-3494.2018. Vol. 3, N 373. P. 121-129. https://doi.org/10.32014/2018.2518-1467

[20] Summers D., Balpeissova S.A., Maydangalieva Z.A., Utemissova G.U. How can we prevent violence at school?
Bullying // News of the National academy of sciences of the Republic of Kazakhstan. ISSN 2224-5294. 2019. Vol. 1, N 323.
P. 16-22. https://doi.org/10.32014/2019.2224-5294.2

[21] Yermolova T.V., Savitskaya N.V. Bullying as a group phenomenon: results of "bullying" studies in Finland and
Scandinavian countries over the past 20 years (1994-2014) [Elektronnyi resurs] // Journal of Modern Foreign Psychology. 2015.
Vol. 4, N 1. P. 65-90. Available at: http://psyjournals.ru/en/jmfp/2015/n1/76187.shtml (Accessed: dd.mm.yyyy). (In Russ., Abstr.
in Engl.)

[22] https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%B8%D0%BD,_%D0%90%D1%80%D1%83%D0%B6%D0
%B0%D0%BD

[23] 200 billion of KZT will fund on Youth Policy. (2019). Retrieved from https://timeskz.kz/48649-200-mln-tenge-
vydelyat-v-turkestanskoy-oblasti-na-molodezhnuyu-politiku.html




Bulletin the National academy of sciences of the Republic of Kazakhstan

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 2, Number 378 (2019), 70 —78 https://doi.org/10.32014/2019.2518-1467.42

UDC 336.77
JEL Classification: G 21, L26

V.Y. Vovk', Yu. V. Zhezherun?, V. G. Kostohryz*

'Simon Kuznets Kharkiv national university of economics, Ukraine, Kharkiv,
Cherkassy Educational Scientific Institute of State Higher Educational Institution “Banking University”,
Ukraine, Cherkassy.
E-mail: victoriavovk@ukr.net, Julia Dm@ukr.net, kostogryzvg@gmail.com

BANK LENDING TO SMALL AND MEDIUM-SIZED ENTERPRISES:
THE EXPERIENCE OF UKRAINE AND POLAND

Abstract. In the conditions of implementation of the European integration strategy of Ukraine, the issues of
forming competitive environment, creating additional jobs and reducing unemployment, increasing social and
economic protection of the population are of particular importance. That is why the promotion of small and medium-
sized enterprises remains one of the priority directions of national and regional economic policy. SMEs are a form of
organization of activities that takes into account the interests of an individual, and forms conditions for improving his
(her) own well-being. The main criteria for assigning an enterprise to small and medium-sized businesses are the
number of employees for the reporting period and annual income. In addition, other (additional) criteria, such as the
balance sheet amount in Poland, may be used. The comparative analysis of the criteria for assigning enterprises to
small and medium-sized businesses indicates that the current Ukrainian legislation complies with the legal norms and
requirements of the legislation of European countries. The main sources of SME financing include the own funds of
business entities, loans from banking and non-banking institutions, as well as budget funds and resources from
international funds, organizations, etc. Summarizing and systematizing the experience of lending to small and
medium-sized enterprises in Ukraine and Poland shows that the following problems can be attributed to the main
ones that restrain banks: a high level of riskiness of SMEs (especially projects "from ground zero"), a low level of
transparency of economic activity of SMEs; lack of reliable collateral; low level of state support. The main problems
of SME-borrowers are the high cost of credit resources; complicated loan procedures; high requirements of banks for
providing loans, etc. That is why creating a supportive business environment for SMEs requires effective partner-
ships between government, community and business, in particular, development and implementation of state support
programs for SMEs, stimulating SMEs lending, attracting external investors, and using international SMEs support
experience. Complex implementation of these measures will promote socio-economic development and increase the
standard of living of the population.

The purpose of the article is to study the experience of lending to SMEs in Ukraine and Poland and to deter-
mine the possibilities of using foreign experience in the development of state and regional programs for support of
small and medium-sized enterprises in Ukraine.

Keywords: small and medium-sized enterprises, bank lending, cooperative bank, macroeconomic indicators,
lending conditions.

Introduction. The most common and accessible organizational forms of economic activity in inter-
national practice are small and medium-sized enterprises (SMEs). The support of small and medium-sized
enterprises remains one of the priority directions of economic policy of European countries in recent
years. SMEs perform important functions in forming a competitive environment, creating significant
competition for large enterprises and monopoly entities, activating innovation processes through the
introduction of innovative industries, creating additional jobs and reducing unemployment, rapid sa-
turation of the market with goods and services, operative response to changes in demand and consumer
requirements. In these circumstances, there is a growing need to create a supportive business environment
and intensify state programs and support mechanisms for SMEs, in particular, to alleviate administrative
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pressure on entrepreneurs by controlling bodies. At the same time, the strengthening of economic
integration between Eastern and Western Europe necessitates studying the European experience of
stimulating development of SMEs in order to determine the possibilities for its use in Ukraine.

Today, one of the main obstacles to the development of SMEs in Ukraine is the lack of financial
resources to support and introduce own business, which prompts entrepreneurs to find alternative sources
of financing their own business. In view of the above, there is a need to study the features of financing
small and medium-sized businesses at the expense of bank loans. That is why the study of the theoretical
and practical principles of bank lending to small and medium-sized enterprises in Ukraine and Poland, the
search for the main problems hindering the financing of SMEs development by banking institutions, offers
of using Polish experience for the development of small and medium-sized business in Ukraine are
becoming especially relevant.

The information base of the study is the current legislation and regulations of Ukraine and Poland,
official statistics of the National Bank of Ukraine (NBU), the State Statistics Service of Ukraine, the
European Commission, Organization for Economic Cooperation and Development (OECD), Narodowy
Bank Polski, European Investment Bank, official forms of reports of banking institutions of Ukraine, Bank
Gospodarstwa Krajowego, monographic studies and scientific publications.

Results. Forming a competitive system and evolving SMEs influence price levels and, according to
the methodology proposed by well-known economist J. M. Keynes, directly affect employment. The
European Commission defines an SME as any organization engaged in economic activity, regardless of its
organizational and legal form [1]. The practical aspect of this definition lies in the fact that self-employed,
family firms, partnerships and associations or any subjects that regularly engage in economic activity can
be considered as a business.

An SME is a form of organization that takes into account the interests of the individual, which allows
him (her) to realize his (her) intentions to increase his (her) own profits and improve living standards. An
important feature of SMEs is the ability to create (compared with large enterprises) a larger number of
jobs at lower cost of capital.

In most countries of the world, the number of employees for the reporting period and annual income
are the determining criteria for assigning enterprises to small and medium-sized enterprises. In the
Ukrainian legislation, the definition and distribution of economic entities are regulated by the Commercial
Code of Ukraine. Thus, in Article 42 of the Economic Code of Ukraine the following definition is given:
"Entrepreneurship, to be understood as a separate, initiative, systematic, own-risk economic activity,
carried out by business entities (entrepreneurs) with the purpose of achieving economic and social results,
and generating profit" [2].

The division of economic entities, depending on the number of employees and the annual income
from any activity, into subjects of large, medium-sized and small business, including micro-entities, is
regulated by Part 3 of Article 55 of the Economic Code of Ukraine. Herewith, the entities of SMEs, de-
pending on the organizational and legal form of management can be both private entrepreneurs and legal
entities, and subjects of large business may be only legal entities. The main criteria for the division of
business entities by size in Ukraine and Poland are presented in figure 1.

In Poland, the main criterion for assigning enterprises to SMEs is also the number of employees and
the annual income for the reporting period. Besides, EU recommendation 2003/361 states that the additio-
nal criterion for assigning enterprises to SMEs is the balance sum. An enterprise is defined as a legal en-
tity possessing the right to conduct business on its own, for example to enter into contracts, own property,
incur liabilities and establish bank accounts. An enterprise may be a corporation, a quasi- corporation, a
non-profit institution, or an unincorporated enterprise. Enterprises can be classified in different categories
according to their size; for this purpose, different criteria may be used, but the most common is number of
people employed. In SMEs employ fewer than 250 people. SMEs are further subdivided into micro
enterprises, small enterprises, medium-sized enterprises. Large enterprises employ 250 or more people.
This indicator is measured as the number of employees in manufacturing [3].

Thus, the existing criteria for the classification of economic entities in Ukraine, depending on their
size, almost fully comply with European practice, and therefore Ukrainian representatives of SMEs can act
as potential applicants for financial resources from international financial donors and organizations, such
as European Investment bank, ESIFs and participate in international innovation projects [4].
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Micro Small Medium-sized Large
enterprise enterprise enterprise enterprise
Y J((())i;g;jlzjipz;lzir;zlezlneitlegal Private entrepreneurs, legal entities Legal entities
§ Annual income <2 mln EUR <10 mln EUR <50 mln EUR >50 min EUR <
The number of employees <10 people 10-49 people 50-249 people >250 people §N
The balance sum <2 mln EUR <10 mln EUR <43 mln EUR >43 mln EUR =

Figure 1 — The criteria applied for classifying enterprises as «micro», «small», «medium-sized» and «large»
in Ukraine and Poland.
Source: compiled by the authors based on [2, 3].

As of January 1, 2018, SMEs represented the majority of enterprises in Ukraine and Poland (99.9%
and 98.8% of the total number of enterprises respectively), providing work to 73% and 52.4% of the
employed population. At the same time, SMEs produced 60.1% and 51.1% of value added respectively
(table 1). For comparison, in such countries as Japan, Germany, Belgium, Italy, SMEs make up more than

90% of the total number of enterprises, and in many developed countries they give more than 50% of
GDP [5].

Table 1 — Indicators of the activity of enterprises in Ukraine and Poland as of January 1, 2018

. Number of enterprises, Percentage of total Percentage of Added value,
The size units number of enterprises | employed workers per cent
of enterprises
Poland Ukraine Poland Ukraine | Poland | Ukraine | Poland | Ukraine

Large enterprises 1637 399 0.8 0.1 47.6 27.0 48.9 39.9
SMEs, including 194 430 337 855 99.2 99.9 52.4 73.0 51.1 60.1
micro enterprises 172 907 278 114 88.2 82.2 9.1 12.4 15.8 54
small enterprises 15183 44 807 7.8 133 13.8 16.2 13.9 11.3
medium-sized enterprises 6340 14 934 32 4.4 29.5 44.4 21.5 43.4

Source: compiled by the authors based on [3, 6].

However, the structure of Polish SMEs by size and type of activity is different from that of the
Ukrainian one. In the structure of Polish enterprises, there are more micro enterprises (88.2% vs. 82.2% in
Ukraine), less small enterprises (7.8% vs. 13.3%) and medium-sized ones (3.2% vs. 4.4%). The largest
number of SMEs operates in services, trade, construction and industry. In Poland, the activities of SMEs
are export oriented, and in Ukraine they are oriented to the domestic needs of the population. The reasons
for this are the lack of foreign partners and limited access to financial resources.

The number of subjects of large business decreases each year, both in Ukraine and in Poland, and the
number of small and medium-sized enterprises, on the contrary, grows. This is because, unlike other
SMEs, they are more mobile and able to adapt to new economic and geographical conditions.

Undoubtedly, on the one hand, they adjust quicker to the changing conditions, however, on the other
hand, they are closed to the absorption of new knowledge and employing new labour from outside [7].

SMEs do not suffer significant losses, because their size is insignificant compared to large enter-
prises. According to the State Statistics Service of Ukraine, the profit of large enterprises in 2017 in ab-
solute terms (in million Euro) is higher than the profit of SMEs. However, if you look at the percentage of
profitable enterprises from the total, then it turns out that in SME:s it is higher. The sectors of economy in
which SMEs are leading in terms of profitability are rural, forestry, fish farming; wholesale and retail
trade; repair of motor vehicles and motorcycles; real estate transactions; arts; sport; entertainment and
recreation.

SMEs have many advantages, but at the same time there are certain disadvantages. On the one hand,
they are more flexible and, therefore, adapt quickly to changes in business conditions, on the other hand,
they are more sensitive to negative effects of the external environment, which holds back their deve-
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lopment. Therefore, the subjects involved in this area require comprehensive support both at the state level
(government programs approved by regulatory acts) and at the level of banks (micro lending).

International practice shows that financial support for SMEs can be done at the expense of entre-
preneurs' own funds, loans from banking and non-banking institutions and budget funds. Own funds (65%
of the total amount of funding), bank loans (25%), budget funds (10%) belonged to the sources of
financing for SMEs in Ukraine in 2017. Whereas in the EU countries the largest share is bank loans (at
least 60%) [8].

The current stage of development of the banking system of Ukraine is characterized by significant
influence of political and economic factors, which led to significant structural changes. The period from
2014 to 2016 is marked by a sharp decline in the number of banking institutions. As of January 1, 2014,
the number of banks having a license was 180 units and by the end of 2016 it was reduced by 84 units or
by 53.3%. During 2017, the decrease in the number of banks slowed somewhat and the difference with the
previous years was 14 banking institutions. As of January 1, 2018, 82 banks were licensed by the National
Bank of Ukraine (including 38 banks with foreign capital).

For the period from 2014 to 2017, mainly private banks with domestic commercial capital became
insolvent and their number decreased by 89 units during the indicated period. The number of state-owned
banks remained stable. At the same time, the volume of banks with foreign capital declined quantitatively
during this period, however, in percentage terms, the volume of banks with foreign capital in the banking
system of Ukraine increased (due to rapid rates of reduction of the number of domestic banks) and amoun-
ted to 35% at the beginning of 2016, 39% at the beginning of 2017 and 46% at the beginning of 2018.

During 2014-2017, the amount of loans given to customers by banks of Ukraine increased from UAH
1006 billion up to UAH 1036 billion or declined in foreign currency from EUR 53.5 billion to EUR 31.23
billion as a result of devaluation of the hryvnia. At the same time, as of January 1, 2018, the share of loans
to enterprises in foreign currency in Poland is 36.6%, and in Ukraine it is 48.9%. This indicates a high
level of dollarization of the Ukrainian economy. The number of non-performing loans of Ukrainian banks
in 2017 rose to 54.5% or EUR 17 763 million [9]. This was due to the high problem of foreign currency
loan portfolios and the rapid devaluation of the national currency.

The main problem of analyzing and managing the volumes of SME lending in Ukraine in the current
conditions is the availability of public financial reporting by the NBU regarding bank lending to business
entities by size only for a short period of time (from November 1, 2017 to September 1, 2018). In recent
years this information has not been published.

According to the information shown in table 2 in the overall structure of loans, loan amounts granted
by SMEs for the period from November 1, 2017 to September 1, 2018 were 51-53%. Of these, the largest
amount of loans, in percentage terms 24-25%, was granted to medium-sized enterprises. During this pe-
riod, the volume of loans granted to medium-sized enterprises increased by EUR 131 million or by 2%,
and by EUR 628 million (or by 18.45%) for micro enterprises, while loans granted to small business
entities decreased by EUR 287 million. Thus, the largest volumes of growth in Ukraine are typical for
micro enterprise subjects.

Table 2 — Dynamics of bank lending to business entities by size in Ukraine
for the period from November 1, 2017 to September 1, 2018

Loans granted Loans granted Loans granted to small Loans granted Size not
to large business | to medium-sized business entities to micro speci-
Date Total entities businesses (except for micro enterprises) | enterprise subjects fied
loans
min | % oftotal | mln | % of total min % of total min | % of total mlin
EUR loans EUR loans EUR loans EUR loans EUR
01/11/2017 | 26 289 | 9808 37.31 6625 25.20 3547 13.49 3404 12.95 2904
01/01/2018 | 25702 | 9324 | 36.28 6294 24.49 3397 13.22 4012 15.61 2675
01/09/2018 | 26917 | 9818 36.48 6756 25.10 3260 12.11 4032 14.98 3051
Source: compiled by the authors based on [9].
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An important characteristic of bank loans granted to SMEs is a predominantly short-term lending and
directing of funds to industry (42%), wholesale and retail trade (almost 35%). The short term of lending is
due to the lack of long-term resources in domestic banks, limited access to borrowing on international
markets, an increase in reserves as a result of high problematic loan portfolios, the deterioration of
solvency of borrowers due to the recession in the economy [8].

UKRSIBBANK, KredoBank, ProCredit Bank, FUIB, PRAVEXBANK, UKRGASBANK, Ukrsots-
bank, Oschadbank, PrivatBank, OTPbank are the TOP-10 of the most active banks in Ukraine in terms of
lending to SMEs in the “SME Support” nomination, the Financial Oscar 2017 rating, according to Busi-
ness magazine [10]. In particular, UKRSIBBANK BNP Paribas Group, ranked first, is one of the largest
foreign banks in Ukraine that participates in the German-Ukrainian SME Support Program and
implements it, granting loans at 13.9% per annum for up to 10 years [11].

Despite the fact that the banking sector in Poland has 621 banks (including 558 cooperative banks,
61 commercial banks, 2 associated banks), SMEs are funded mainly by small cooperative banks, land
banks, and mutual credit banks.

The dynamics of bank lending to SMEs in Poland from January 1, 2016 to January 1, 2018 is
presented in table 2. The share of SME loans in loans to non-financial corporations is 19.73% as of Ja-
nuary 1, 2018. Banks provided loans mainly in the national currency, their share in loans granted to SMEs
is 77.95%. Loan funds were directed primarily to operating activities (34.11%), investment needs
(32.55%) and real estate (21.64%). Herewith, most loans are mortgage loans, and the impairment of loans
is less than 5%.

Table 3 — Dynamics of bank lending to SMEs in Poland for the period from January 1, 2016 to January 1, 2018

Indexes 01/01/2016 01/01/2017 01/01/2018
min EUR % min EUR % min EUR %
Total loans, including those: 44 071 100.0 43 924 100.0 49 230 100.0
in national currency 32375 73.46 32630 74.29 38373 77.95
in foreign currency 11 696 26.54 11294 25.71 10 857 22.05
Operating loans, including those: 15 548 35.28 15 306 34.85 16 791 34.11
in national currency 13 052 40.32 13123 40.22 15 004 39.10
in foreign currency 2496 21.34 2183 19.33 1787 16.46
Investment loans 13 887 31.51 14 016 31.91 16 022 32.55
Real estate loans 10 435 23.68 9433 21.48 10 654 21.64
in national currency 5893 18.20 5390 16.52 6216 16.20
in foreign currency 4542 38.83 4043 35.80 4438 40.88
Mortgage loans, including those: 23103 52.42 21 846 49.74 23528 47.79
in national currency 16 556 51.14 15612 47.85 17 259 44.98
in foreign currency 6547 55.98 6234 55.20 6269 57.74
Impairment of loans, including those: 2289 5.19 2049 4.66 2384 4.84
in national currency 1934 5.97 1777 545 2129 5.55
in foreign currency 355 3.04 272 241 255 2.35
Source: Compiled by the authors based on [12].

Bank Gospodarstwa Krajowego (hereinafter referred to as BGK) is the only government bank in
Poland that implements SME financial support measures, recommended by the European Commission,
including the JEREMIE (Joint European Resources for Micro-to-Medium Enterprises) initiative.

The Gwarancje de minimis program is implemented by BGK within the framework of the state
program "Supporting entrepreneurship using bail and guarantees". The program was introduced by the
Law "On Amendments to the Law on Bail and Guarantees Provided by the State Treasury and Individual
Legal Entities" dated January 25, 2013, in order to improve the access of SMEs to financing and provide
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publicly available guarantees that promote the development of enterprises. The value of loans provided
during 2013-2016 and secured by BGK amounted to approximately EUR 14 040 million [13].

Besides, the European Investment Bank was involved in financing SMEs. During 2012-2016,
loans granted to Polish enterprises amounted to EUR 25 600 million, of which 20% were invested in
SMEs [14].

In Ukraine, traditionally, the most favorable lending conditions are offered by state banks, mainly due
to participation in state-owned SME lending programs. To provide funds for financing (lending) of small
and medium-sized businesses in Ukraine, there are programs that make it possible to reduce the cost of
bank loans. These are programs of financial institutions in cooperation with various foreign funds and
structures (German-Ukrainian Fund, Western NIS Fund, European Investment Fund etc). However, loans
for SMEs remain more expensive than for large enterprises, that complicates their access to financial
resources. The effective interest rate on loans from Polish banks for large enterprises is 3.4%, the margin
is 1.53%, and for SMEs they are 4.07% and 1.88% respectively [11]. The cost of credit resources in
Ukraine is 5.5 times higher and amounts to 13.5% per annum for large enterprises, 15.5% for medium-
sized enterprises, 16.4% for small enterprises and 16.9% for micro enterprises [15]. In developed
countries, SME lending rates vary considerably from 0.1% to 4% per annum (Japan - 0.1%, US 2.75%,
Canada - 2%, UK - 2%). This contributes significantly to the development of SMEs, creating a positive
image of the country and ensuring the efficiency of a market economy. Therefore, most political and
economic programs resist the principle of "Think first small" [16]. The situation in Ukraine is explained
by high lending risks associated with high inflation, devaluation of the national currency, difficult political
situation and instability of the market situation, etc.

Discussion. The low interest of banks in lending to SMEs is due to difficulties in identifying borro-
wers who work in the shadow and have double accounting, as well as lack of collateral for such loans.
This implies high risks and the need to generate significant amounts of provisions for such loans. As a
result, profitability of banking activity is reduced. The main problems hampering the development of
lending to SMEs in Ukraine can be conditionally divided into two groups: the main problems faced by
lenders in the face of banking institutions in the issuance of loans to SMEs and the main problems of
borrowers, that is, directly SMEs.

In the results of the analysis, it is determined that the main problems of creditors - banking institu-
tions - include high risks of non-repayment of loans to SMEs; a low level of transparency of economic
activity of SMEs; lack of reliable collateral; a low level of government support when lending to SMEs;
low profitability of SMEs; high risks of bankruptcy of the enterprise.

The main problems of SME borrowers are a high interest rate, and the high cost of a commission for
servicing the loan; complicated loan procedure; high requirements of banks for providing loans; the
difficulty of getting a business loan from ground zero; insufficient state support for small and medium-
sized business development.

Thus, there are obvious differences in the views of SME borrowers and bankers on the low lending
volumes. It is also indisputable that enterprises function as one of the elements of a real economic system,
and therefore respond to all changes and dynamics of key macroeconomic indicators and directions of
state support for SME development. According to the Law of Ukraine "On the National Program for the
Promotion of Small Entrepreneurship Development in Ukraine" of the Cabinet of Ministers of Ukraine
(CMU), it is necessary to develop measures to implement such a program in Ukraine annually and provide
for the allocation of appropriate funds for their implementation during the drafting of the law on the State
Budget of Ukraine [17]. According to the CMU Resolution "On Approval of the Concept of the National
Program for the Development of Small and Medium-sized Enterprise for 2014-2024", the State Service for
Regulatory Policy and Entrepreneurship Development is the state customer of this program, which is
financed from state and local budgets, and other sources not prohibited by legislation [18].

In general, ways of solving problems and stimulating the further development of bank lending to
SMEs can be divided into conditional groups, in particular, proposals for changes in the macroeconomic
environment through effective measures by the state and the NBU, the administrative and legal environ-
ment and the microeconomic environment of banks and SMEs. Figure 2 presents the main directions for
solving the problems of bank lending to SMEs in Ukraine.
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Figure 2 — Directions of development of bank lending to SMEs in Ukraine
Source: Compiled by the author.

Active development of bank lending to SMEs is impossible without improving the macroeconomic
indicators of the country's economy. The government should actively pursue the consistent modernization
of the economy, engage in the implementation of state support programs for SMEs, attract foreign
investors and use the international experience of SME lending. In modern conditions, there is a need to
provide banks with the possibility of cheaper refinancing from the NBU, to participate in the development
of national and regional SME lending programs, as well as to create programs for repaying or subsidizing
interest rates on SME loans. Besides, it is important to create cooperative banks specializing in SME
lending, on the example of Poland.

The legal and administrative direction involves changes in the legal and regulatory environment,
which entails improvement of tax and mortgage legislation; from the NBU, a differentiated approach to
banks with the application of mitigated banking regulation requirements to those banks that actively lend
to SMEs; improvement of internal administrative provisions of banking institutions.

The microeconomic environment of banking institutions requires improvement of the product line,
adapted to the needs of SMEs; introduction of collateral monitoring system; improvement of internal risk
assessment methods; increasing motivation of bank staff.
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Support measures for SMEs include:

1) activities conducted within the social and economic governance: activities conducted with a view
to improving the framework conditions for SMEs (legal regulations, improving infrastructure, overcoming
bureaucratic obstacles encountered by SMEs), supporting SMEs in public tenders;

2) intervention in the course of economic processes: activities targeted at improving the financial
condition of enterprises (tax reliefs, credit/loans, credit collaterals, direct financial support), increasing
knowledge and qualifications (training courses, advising) [19].

Conclusions. Thus, according to the results of the study, it can be concluded that SMEs are one of
the leading factors in the development of the state's economy, which involves the employment of the vast
majority of employees and provides more than half of production in the country's economy. Credit support
is the economic foundation for successful SME development. The investigation of the specifics of SME
functioning, the volumes and peculiarities of bank lending to SMEs in Ukraine and Poland, has revealed
the main problems hampering the development of bank lending to SMEs in Ukraine, and namely: high
credit risks, unstable economic situation, high interest rates, insufficient state support. Overcoming these
problems and introducing new approaches to SME lending by means of effective measures by the state
and the NBU, improving the administrative and legal environment and microeconomic environment of
banks and SMEs will facilitate increased production restoration and structural transformation of
entrepreneurial activity.
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*«bank ici yausepcuteri» MIKOO Uepkaccs HHCTHTYTHI, Uepkacchl, YkpanHa

KO9CIIKEPJIIK ’)KOHE OPTAJIBIK KOCIIIOPBIHJIAPIbIH BAHKTIK HECHEJIEPI:
YKPAUHA KOHE IIOJIBIIA TOKIPUBECIHEH

B. 51. Bosk', IO. B. )Kemepyﬂz, B.I'. Kocrorpsiz 2

"X apbKOBCKHiT HAMOHAbHBII YKOHOMHUYECKHIA yauBepcureT uM. Ceména Ky3nena, Ykpauna, XappKkos,
"Yepracckuit nactuTyT IBY3 «YHHBEpCHTET GaHKOBCKOTO Jena», Ykpanua, Yepkacchl

BAHKOBCKOE KPEJIUTOBAHWUE MAJIBIX Y CPEJTHAX NPENIPUSATHIA:
OIIbIT YKPAUHBI U TOJIBIIIN

AHHOTanus. B yCIIOBUSX pea3aiiuul CTpAaTeTHH €BPOICHCKON HHTETpalui YKpPaumHbI 0COOYIO aKTyallbHOCTh
mprOOPETaIOT BOIPOCH (DOPMUPOBAHUS KOHKYPEHTHOH Cpebl, CO3/aHUe JOMOTHUTENEHBIX Pa0OYUX MECT U COKpa-
meHne 0e3paboTHIlHI, TOBBIIICHNE COIMATHbHO-3KOHOMIUYECKOH 3alIiThl HAaceleHHs. IMEeHHO MO3TOMY CTUMYIHPO-
BaHHE MAJIOTO W CPEIHETO MPEAIPUHIMATENECTBA OCTACTCS OJHUM M3 TPHOPHTETHBIX HAIpaBIIEHUH o0mierocynap-
CTBEHHOUW M PETrHOHAJIbHOU dKoHOMHYeckor mosmTuku. MCII sBiseTcst GopMoil OpraHu3auu NeATENbHOCTH, TPH
KOTOPOW YYHTHIBAIOTCS MHTEPECHl MHIUBH/A, & TAKKe (OPMUPYIOTCS YCIOBUSI JUISl TOBBIILIEHHUSI €r0 COOCTBEHHOTO
OnarococrosiHuss. OCHOBHBIM KpPUTEpUEM OTHeceHHs npeinpusatus k cyobekram MCII siBisieTcss 4MCIEHHOCTh pa-
OOTHMKOB 32 OTYETHBII NIEPHOJ M TOJOBOW 10X0A. Kpome TOro, MOryT MCHOJB30BaThCS APYrue (JOMOTHUTENbHbIE)
KpUTEpHH, KaK, Hanpumep, cymma 6ananca B Ilonpiie. CpaBHUTENBHBIN aHATIU3 KPUTEPUEB OTHECEHUS TPEATIPHATUI
Kk cyobpekraM MCII cBuaeTeNbCTBYET 00 COOTBETCTBUU YKPAHHCKOTO JCHCTBYIOMIETO 3aKOHOIATEIHCTBA TPABOBBIM
HOpMaM ¥ TpeOOBaHMSM 3aKOHOJATEIHCTBA €BPOICHCKIX cTpaH. K oCHOBHBIM ucTovHMKaM (puHancupoBauus MCIT
MOJKHO OTHECTH COOCTBEHHBIC CPEJICTBA CYOBEKTOB MPEIIPUHUMATEIBCKOMN NEeSTeIbHOCTH, KPEAUTHI OAHKOBCKUX U
HeOAaHKOBCKUX YUPEKICHUH, a TakKe OIOKETHBIE CPENICTBA, CPEACTBA MEKIYHAPOAHBIX (DOHIOB, OpraHU3AIUN 1
np. O6o6menne u cucreMatm3anus onbita kpenutoBanus MCII B Vkpaune u [lonbire cBUAETENBCTBYET, YTO K OC-
HOBHEIM IIpOOJIeMaM, KOTOPBIE CIEPKUBAIOT KPEOUTHYIO aKTHBHOCTH OaHKOB CJIEQyeT OTHECTH: BBHICOKHH YPOBEHBb
puckoBanHOCTH MCII (0COOEHHO MPOEKTOB C «HYJIS»); HU3KHH YPOBEHb NMPO3PAYHOCTH IKOHOMUYECKOU JESTeIb-
Hoct MCII; oTcyTCcTBHE HAZEKHOTO 3aJI0Ta; HU3KUN YPOBEHH MOAICP)KKH CO CTOPOHBI TocyAapcTBa. OCHOBHBIMHU
npobmemamu MCII-3aeMIIIKOB SIBISIFOTCS: BBICOKAs CTOMMOCTH KPEOUTHBIX PECYpPCOB; CIOXKHAS MPOLEAYPY MOIy-
YeHHUsl 3aliMa; BBICOKHE TpeOOBaHUs OAHKOB K OOCCIICUCHHIO KPEIUTOB U Ap. MMeHHO mo3Tomy (OpMHpPOBaHUE
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OmaronpustHO Om3Hec-cpensl miust passutus MCII Ttpebyer 3ddekTrBHOTO mapTHEpCTBA BIACTH, OOMIEcCTBa
Ou3Heca, B 4aCTHOCTH, pa3pabOTKM M pealn3aliy rocy1apcTBEHHbIX porpaMM noanepxkku MCII, ctumynupoBanus
6ankoBckoro kpeautoBanus MCII, npuBiieueHre BHENTHUX HHBECTOPOB U HCIIOIb30BAHHS MEXIYHAPOAHOTO OIBITa
nogaepxkn MCII. KomrutekcHast peann3anusi yKa3aHHBIX Mep OyAeT crocoOCTBOBATH CONUAIBHO-IKOHOMHYECKOMY
Pa3BUTHIO U TIOBBIIICHUIO YPOBHSI )KU3HU HACETICHUSL.

Ilenmpio cTaThy SBISIETCS HCCIeNOBaHUE OmbiTa OaHKOBCKOTO KpeautoBaHus MCII B Vkpawne u Ilonbme u
OIpeJieNIeHNs] BO3MOXKHOCTEH HCIIOJIb30BaHMsl 3apy0eKHOro OIbiTa MPH pa3pabdoTKe roCyJapCTBEHHBIX U PEruo-
HaybHBIX nporpamm nojaaep:xkku MCII B Ykpaune.

KoaroueBble ciioBa: Maible U CpefiHUE NPEANPUSLTHS, OaHKOBCKOE KPEIUTOBaHHE, KOONIEPATUBHBIN OaHK, MaK-
POPKOHOMHYECKHE TTOKa3aTeIH, YCIOBHS KPEIUTOBAHMUS.
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REPRESENTATIVE MODELS OF MILITARY CODES
IN THE KAZAKH HISTORICAL NOVELS

Abstract. The article deals with representative modeling of the military code in the Kazakh historical novel.
The categories of narrative convention, plausibility, generalization, proposed by S. Chatman, with reference to
modern Kazakh prose are identified and explored. Military codes make up a significant amount of all cultural codes
embedded in the narrative. The referential and phenomenological aspects of the semantics of military code are
implemented through a system of implicit and explicit images, motives, and informative descriptions. Military codes
are also interpreted in the article as variants within a culturally more extensive nomadic code. The authors claim that
the modeling of military codes is a result of a complex process of interactive networking of the marked concepts,
from a detailed description of weapons, uniforms and types of military units to fictional military events corres-
ponding to the historical epoch recreated in the narrative. The military codes of specific subject-matter content are
accompanied by hidden, intentionally significant mythologems, philosophems, and ideologems. For the documentary
and quasi-documentary narratives, the effect of credibility and viability of the presented events, participants and
situations is caused by the immersion into the historical context of the work the recipient is supposed to be familiar
or unfamiliar with. Establishing associative-allusive connections causes a particular kind of evocation, namely that of
“awakening” of the reader’s historical memory and of his awareness of the deep continuity with the past. A typology
of the military codes of modern Kazakh historical fiction is proposed. It embraces historiosophemes, historical
ethnonyms and toponyms, historical realities, philosophems and ideologemes, mythologems, rituals, naming titles of
the military, political and priestly hierarchy. The article was written as part of the grant project AP05133019 funded
by the CS of the MES RK.

Keywords: Kazakh historical fiction novel, military cultural code, narrative, convention, plausibility, construct,
modeling, reference.

Introduction. Narrative strategies of the historical prose of Kazakhstan are distinguished by a great
variety and novelty of the subjects, images, spatial-temporal and structural authenticity. The potential
referential multiplicity of a historical and / or quasi-historical narrative in an artistic text allows to model
an unlimited number of narrative situations, plot twists, to combine descriptive elements and narrative
elements in various proportions. Recreating a true picture of the past poses a challenge for the writer to
preserve the necessary balance between the likelihood and the fictionality, “narrative convention” and
“life-likeness” [1]. Seymur Chatman considering the nature of convention, its organic connection with
likelihood (verisimilitude) and narrative coherence, notes:

The convention of “filling in” by verisimilitude is singled out first for discussion because it is so basic to narra-
tive coherence. Its discussion may serve as a suggestive prototype for later discussions of other narrative conven-
tions. Audiences come to recognize and interpret conventions by “naturalizing” them (“nature” as one half of the
anthropological dichotomy nature/culture established by Lévi-Strauss). To naturalize a narrative convention means
not only to understand it, but to “forget” its conventional character, to absorb it into reading-out process, to
incorporate it into one’s interpretive net, giving to it no more thought than to the manifestational medium, say the
English language or the proscenium stage.

The notion of “naturalization” is very close to that of verisimilitude, the ancient appeal to the probable, rather
than the actual. Structuralists have recovered this concept with zest, for it explains the technique by which the reader
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“fills in” gaps in the text, adjusts events and existents to a coherent whole, even when ordinary life expectations are
called into question [1, 49].

He emphasizes that the discussion of the connection between conditionality and likelihood is
important precisely for a narrative text that constructs “reality” or “vitality” as purely cultural phenomena:

What constitutes “reality” or “likelihood” is a strictly cultural phenomenon, though authors of narrative fiction
make it “natural.” But of course the “natural” changes from one society to another, and from one era to another in the
same society [ibid].

According to the structuralists, the norm for verisimilitude is established by previous texts — not only actual
discourses, but the “texts” of appropriate behavior in the society at large. Verisimilitude is an “effect of corpus” or of
“intertextuality” (hence intersubjectivity). It is form of explication, pointing from effect to cause, and even reducible
to a maxim. Further, because maxims are public, that is, “tend go without saying,” they may be implicit or back-
grounded [1, 50-51].

In classical narratives, overt explanation only becomes urgent for acts that are improbable by prevailing (public
and generic) standards for behavior, but then it is de rigueur. It takes form of narrative commentary I call “genera-
lization” [1, 51].

Making a narrative and its events plausibile is related to the category of generalization identified by
Chatman. For the genre of the historical novel such generalization of the events described becomes the
main factor for creating the appropriate mood of the reader to help him recognize and decode the
meanings of the events described with the help of its associative memory, previous experience and direct
text links. In this sense, according to Chatman, the military code, among other cultural codes embedded in
the text structure, constitutes a “generalized narrative comment”, including an open and hidden reference,
constituting the “logical framework of the phenomenon of sensual actualization of historical time in
literary narration” [2].

Methods. The aim of the research has called for the combination of narrative, motivational, semiotic,
structural, and hermeneutical methods of analysis. Such a versatility of approach is dictated by the
complex nature the phenomenon under investigation, namely cultural codes and their functioning within
the Kazakh historical novels.

Results. Cultural code as a sign structure. From the semiotic point of view, the cultural code is a
specific artistic reproduction of a particular (cultural) tradition, the specifics of philosophy, worldview or
the world order. Like any sign (in the sense of F. Saussure), a cultural code in an artistic text has two indi-
visible sides — external and internal. The important qualities of a cultural code in the context of literature
are its functional durability, length in time, variability, implicit and explicit embeddedness in the narrative
and the plot. In this regard, military codes illustrate exceptional semantic bulk, representative scale.

Hence, the appearance of many associative cultural links of the code with other concepts, subjects,
ideas, etc in the reader’s (listener’s, viewer’s) mind. Mental bridges between the verbal object of descrip-
tion or narration and the associative and referential levels are investigated in detail by Allan Paivio [3] and
James M. Clark. This theory explains the reasons, the cognitive mechanism of the emergence and sub-
sequent processing of a set of referential and associative connections between the named subject and its
mental, visual, tactile and other characteristics.

According to Clark and Paivio, “DCT’s (Dual coding theory) other structural assumptions concern
the connections that link verbal and nonverbal representations into a complex associative network. Links
between two systems are called referential connections. They join corresponding verbal and imaginal
codes and potentially allow such operations as imaging to words and naming to pictures” [4, 153].

Visual codes fix “a one-time space-time plan”, and “verbal code provides a solution to problems of
abstract symbolism unfolding in time”. If the text is hypothetically attributed to a certain verbal code, then
the associative-referential level “activating similar memory traces” (Paivio) makes the text space more
resilient, energetically compressed and maximally semantically and synesthesia capacious. The given
remark to a certain extent, for example, reflects the specifics of the historical narrative in fiction. The
representative models of the military code in the structure of the historical novel reflect the obvious and
hidden mechanisms of various associative and mental generalized coordinates of the narrated story.

One of the most relevant and permanent types of cultural codes in historical novels is that of tradi-
tionally military codes. This is due to the specifics of artistic understanding of national and world history
as a voluminous meta-narrative, replete with events, facts, personalities, one way or another connected
with universal codes — philosophers of war and peace.
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According to the phenomenological logic of the development of civilization, great history is replete
with examples of various wars. In fact, the history of mankind, recorded by historians, is the history of
various wars, liberation and conquest. War, in a figurative and direct sense, becomes the background for
the creation of meta-narrative structures of a modern historical novel.

When considering any cultural code, including the military one, its informative-communicative
nature of the military cultural code as a phenomenon of artistic and social consciousness, involving the
design of broad associative fields. Incidentally, it is the military and, perhaps, the religious cultural code
that is currently quite frequent and variable in various discourses (literature, art, mass media), which
brings it closer to the conceptual metaphor [5]. Here we should take into account the semiotic nature of the
code, as indicated by Seymour Chatman:

“The latter (discourse) is clearly the substance of narrative expression, even where the manifestation is inde-
pendently a semiotic code. But commonly codes serve other codes” [1, 24].

Seymur’s idea may be revealed by the analysis of military codes in historical prose, related to a large
group of historical and cultural codes.

The military code serves to disclose and comprehend the culturally more significant historical-
cultural aspect, the cultural code extended in time, namely, the nomadic cultural code. In other words,
starting from the idea of Seymour Chatman, the military codes serve the disclosure of a nomadic cultural
code. In other words, the military codes that are embedded in the text structure primarily perform an
informative, communicative and axiological functions. They reflect the specificity of the described his-
torical epoch, the distant time of creation and development of powerful superpowers, military nomadic
societies — these are large associations of Sacae tribes under the leadership of Queen Tomiris (or Tumar;
in Sacae (1997) [6] by B.Zhandarbekov), and the association of Hunnu in the book “Dassaria” (2008) [7]
by Abay Tynibekov, and, of course, the unification of the Mongols into the mighty empire of Chinghis
Khan (1939) [8] by Vasili Yan and “Gibel’ Otrara. Poslednie gody Chinghis Khana” (1993) [9] by Hasen
Adibayev. We use the book of the Soviet Russian writer V. Yan as a comparative illustration of books that
are thematically close, but published at different times.

It can be said that in an aggregated sense, military codes in historical works are a kind of compressed
reflection of the era. As a rule, an event or a chain of events important for understanding the specifics of
the formation and development of ancient nomadic states is placed in the center of the narration. This
article uses the results of a comprehensive narrative analysis of historical novels created at different times.
They are united by a common theme - a reflection of the ancient (VI century BC) and early medieval
(X-XIII centuries) Proto-Turkic epochal history. All of these books, except for the book of H. Adibayev,
are written in Russian. We worked with an authorized translation of the latter into Russian.

Military code in the structure of historical narrative. The military code in the artistic text is under-
stood as an extensive historical and cultural construct that most fully reflects the specificity of the
described epoch and society, constituting a significant amount of descriptive elements embedded in the
narration. Analysis of Kazakhstan's historical novels of recent years has shown a high frequency of
military codes, more than 30% of the text space is occupied by direct and indirect references to a par-
ticular code. Their informative and axiological content increases as the plot conflict unfolds in the
direction of the narrative about the actual military events.

The modeling of military codes takes place due to the inclusion in the narration of the corresponding
marked concepts, a wide representation recorded in historiography and fictional military events, including
a detailed description of weapons, uniforms, the nature of military units corresponding to the described
historical time. The military codes of specific subject-matter content are accompanied by hidden,
intentionally significant myths, philosophies, and ideologies.

Military cultural code (in the aggregate sense - as an informative-communicative sign structure) in
historical works is realized through:

* historiosystems (historical facts and events, interpreted from the point of view of a military,
imperial doctrine, the dominant ideology);

* historical ethnonyms and toponyms (Ishguz, Sakae, Persians, Hunnu, Mongols, Medes, Assyria,
Media, Lydia, Urartu, and Mongols, Kerulen, Onon);

* historical realems (names of weapons, homes, musical instruments; measures of length (farsangs,
daily calculus of the journey - three days' journey); military communications - fire telegraph, trade
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caravans, messengers, spies, ambassadors, intelligence officers, letters; special passes - a golden plate with
the image of a falcon, a leopard, clay tablets);

¢ philosophems and ideologems (binary oppositions war - peace, beginning - end, life -death, free-
dom - slavery, good - evil, justice - injustice, law - lawlessness; Steppe - East, Steppe - West; as well as a
national idea, unity) ;

» mythologems (ancient sacred Jurassic, Ancient Iranian. Ancient Indian pantheon - Tengri, Ahura
Mazda, Nergal, Zabab, Teysheba and others);

* ritualems (rituals of the beginning and end of the war - consecration of the sword with fire and milk,
the blood of sacrificial animals; feasts; wedding, funeral rituals);

* names of titles of the military, political and priestly hierarchy (Khan, Tsar, Tsaritsa, priests, centu-
rions, foremen).

Military cultural codes in the narrative play an important role in creating the impression of the
likelihood of the events being narrated. Therefore, they are given in the text not only in a static descrip-
tion, but also in the dynamics of battles.

Philosophems. History is unthinkable without philosophy, without a deep understanding of its
beginning and end, in general, the phenomenon of war. The basis of an action, especially as large-scale as
war, is always a certain idea. These can be ideas of domination, liberation, justice, and others. Binary
opposition war-peace is the most frequently articulated concepts in modern literature. World and local
wars, economic wars, battles, armed clashes become a reality of fact, forming together with the artistic and
publicistic component of the global meta-narrative.

The philosophy of war is directly dependent on its nature and goal setting. Aggressive war aims to
expand the boundaries, seize foreign territories, establish the rule of their people and state over the
conquered. The war of liberation sets as its goal the liberation of its territory from foreign troops, the
preservation of state and national identity. This is clearly shown in the novel “ Sacae” by Bulat Zhan-
darbekov. The all-powerful king of the Persian empire Cyrus, "Lord of the World," one of his titles, waged
wars of conquest for twenty years, but, having met with the Sacae troops of Queen Tomiris, was stopped
and executed. The psychology of war is interesting. The cult of force (both physical and moral) is one of
the most frequent codes in historical novels. Philosopheme, understood as the binary opposition war —
peace, is in the novels considered the central code, the key to the conceptual metaphor of war is an
absolute evil.

In the Kazakh historical novels narrating the events of the times of the creation of the powerful
nomadic and sedentary states of Asia and the East (IIl — VI centuries BC, early medieval Xth and XIIIth
centuresy), the military code reflects the state of the military-nomadic society with its tribal structure,
written and unwritten laws, tactical and strategic features of warfare. Thus, in the “ Sacae” dilogy, not
limited to the description of “steppe civilization” (term by Kazakh historian M. Kozybayev), “steppe
knowledge” (term by Kazakh philosopher A. Kodar), the narrator “behind the scenes” tells about the
beginning, flourishing and death of such shrouded in mystical mystery, legendary cities and states like
Assyria, Babylon, Media, Libya and others. Extensive descriptive inclusions precede the actual plot
collisions, replete with a mass of events, personalities of historical and fictional, causing associative
chains in the minds of the reader.

The noted detailed, often metaphorical, representation of ethno-cultural, religious, religious,
ceremonial, mental features of both Sacae tribes and the peoples around them is a characteristic feature of
the poetics of the analyzed novel. Inclusion in the unified personal sphere of the dilogy of well-known
world images-symbols, mythological and folklore scenes, a description of the specificity of the military
strategy of various nations, its artistic "approbation" through the introduction of a significant number of
battle scenes allowed the writer to create an original full-scale epic work possessing internal unity, great
plot-event dynamism . A fragmentary narrative, for example, of only one event - a battle, would hardly
have solved such a task.

The documentary narrative of the dilogy is also created through direct intertextual inclusions: the
famous Behistun inscription of Darius I is cited as epigraphs to parts of the second book of the feat of
Chirac, with a detailed description of the acts and events from the life of the last Assyrian inscriptions of
the 9th century BC. In the novel “Sacae” one can note the presence of a voluminous historical docu-
mentary narrative plan reflecting historical and cultural facts of ancient nomads recorded in world

— g2 ——




ISSN 1991-3494 2.2019

historiography. He plays the role of an important but additional means in the novel's storyline. In creating
the impression of a multidimensional artistic space, in the plot movement, the main meaning, of course, is
of saturated fictional material, fictional events.

Historical genre, of course, one of the most complex genres, if not the most complex, literature. It is
necessary to keep the necessary balance between fiction, the artistic component of the text, and historical
authenticity. Reflected and fixed in historiographical works, many (but not all) historical events, organized
into a special “semantic line” [10, p. 29], become embossed, significant and even convincing in a work of
art, because, besides the informative function, it is true a work of art has a great “power of aesthetic
impact” [11].

Through historical (historical and cultural), documentary or quasi-documentary narratives embedded
in the artistic text, a kind of “information condensation” occurs [ibid], its compression by means of a
system of cultural codes, ethnic concepts and universals. After all, the denser a certain substance, espe-
cially historical information, the stronger the effect of exposure, incl. aesthetic, on the recipient. It is
appropriate to quote the words of Yu. Lotman that “the historian is doomed to deal with texts. Between the
event "how it happened" and the historian is the text, and this radically changes the scientific situation.
The text is always created by someone and for some purpose, the event appears in it in encrypted form.
The historian will, first of all, play the role of a decoder. The fact for him is not the starting point, but the
result of hard work. He himself creates the facts, seeking to extract extra-textual reality from the text, from
the story of an event — an event” [ibid].

Therefore, for a writer working in a historical genre, the field of narration, by and large, can be limi-
ted only by the measure of his competence, awareness, erudition, talent. Historical, cultural, ethnological
informational content of such a narrative is equal, as well as its communicative possibilities are rather
voluminous.

Despite significant differences in style, the choice of the subject matter itself (different fragments of
the ancient and early medieval history of the Steppe) unites these authors in their desire for a deep
philosophical understanding of the thousand-year national history and its iconic, including military,
events. The history of the people is directly related to the formation of statehood and ethnic identity. For
example, in the novel “Sacae” [6] the author faced a very difficult task - to show the sources of Kazakh
statehood, the formation of a national mentality, culture and spirituality through artistic means in as wide
as possible boundaries. A multidimensional novel narration as a conceptual solution of the above-
mentioned supercomplex aesthetic-ideological task in a special way structures the text space. It becomes
multidimensional, multi-event, connected with the “author's system of modeling the world” [11].

Military codes widely represented in the literature (names of various types of weapons, military units,
structure of the armed forces, description of tactics and strategy of warfare, military command, hierarchy
of the army structure, number and calculation of military formations (by the hundreds - fifty hundred -
5000 soldiers), battle cries and tribal banners (uranium), uniforms, and others) generally reflect the spe-
cifics of the world order of the ancient and early medieval nomadic tribal society. A large place in the
worldview and peace-building of the ancient nomads was occupied by the preparation and conduct of
local battles and major military actions. As noted by Zh. N. Shaygozova, R. R. Muzafarov, M. E. Sulta-
nova: “Nomadic tribes have laid the foundation of the first Eurasian empire in the VI century of Christian
era, but also it impacted greatly on the Great Steppe’s culture. Traditional nomads’ world perception
considered a human being as a solid part of the environment” [12, 104].

The abundance of volumetric descriptive elements in the above texts makes it possible to recreate a
special world of ancient history, to accomplish, in the words of W. Schmid, “extension in time and space”.
In general, for the historical genre in fiction, reliability or, more precisely, maximum approximation to
authenticity and truthfulness is an important, if not the main, categorical feature of the genre. Otherwise,
we are dealing with a quasi-history or a variation on this or that topic.

At the same time, it is also a question of historical memory, its fullness and objectivity. The distinc-
tion between artistic truthfulness and historical authenticity is subtle, the violation of which can cause “the
loss of any sense of history, both as hope and memory” (according to British scientist Perry Anderson, the
book The Origins of Postmodern). Then talk about any aesthetic, ideological or other value of the work
does not have to. N. Znamenskaya arguing about the specifics of the modern historical novel, notes that “a
historical novel in realistic literature is a work created on the basis of the principle of historicism and
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having clear signs - time distance (the action takes place in the past), historical flavor, the image of a
historical conflict or event, historical and artistic issues proper” [13, p. 156]. All of these signs, of course,
are present in the books in question.

In historical works, it is military codes in all their textual volume that contribute to the creation of a
documentary and /or quasi-documentary narrative, most often their synthesis within the same artistic text.
However, if the documentary narrative prevails, then it makes sense to talk about documentary prose with
a minimal fiction component.

Note that, of course, the inclusion in the text of these narratives cannot and should not replace the
fictional material proper, their functions have an additional meaning. A documentary narrative as a
narrative of a real event that occurred in history, directly or indirectly confirmed by some factual material,
can form an eventuality in a large spatial-temporal range. Events unfold on an incremental basis (for
example, dates, times of famous battles, preparation and conduct of other military operations), layered on
one another. These events are aligned to a specific narrative line. The quasi-documentary narrative fits in
clearly with the fictional content of the novel itself, its “molecules” — quasi-documents are surreal, fictio-
nal, and often fantastic. Documentary and quasi-documentary narratives can be graphically designed
(page-by-page explanations, notes, references to sources). The inclusion of documentary and quasi-
documentary narratives is intended to create the impression of maximum credibility, likelihood of events,
which are described in the work, ultimately, immersion of the reader into the complex, ambiguously
interpreted, often taboo world of national and world history.

It is also worth saying that for a quasi-documentary narrative, the effect of achieving apparent
credibility, likelihood [1] of the presented events, persons, situations through the recipient’s immersion
element in the supposedly known or unfamiliar historical context of the work is important. Such a tech-
nique of establishing associative-allusive connections causes a kind of “awakening” of the historical
memory of the reader / recipient, his awareness of the deep continuity with the past. And in the formation
of these types of narratives, various, especially historical and ethnic and cultural ones, especially military
codes, play a significant role. Historical time, epoch, space finds a peculiar reflection in them. This is the
moment of verbalization of the visual code, about which Allan Paivio speaks.

It is interesting that in the novels of the Soviet period on the historical perspective (ancient and early
medieval history of Asia) V. Yan, I. Kalashnikov, I. Yesenberlin and others the artistic component pre-
vailed over the historical component itself. Story collisions, the characterization of characters, the unfol-
ding of internal and external conflict, a description of the state of the hero and characters against the
background of the described historical events came to the fore. This is the aesthetics of the Soviet novel, in
the origins of which, probably, of course, the basic concept of the “dialectics of the soul” of L. N. Tolstoy,
brilliantly unfolded in the iconic epic War and Peace.

In the novel, Sacae already introduces a sufficiently large amount of various descriptive elements (a
detailed almost ethnographic description of not only Sakae tribes, but also neighboring countries, the
countries of Western Asia and the ancient East - Persia, Babylon, Egypt, Media, Lydia and other count-
ries), although aesthetic part prevails. Story collisions, artistic intrigue are still in the foreground.

However, in the newest novel, the Giants [7], the corpus of descriptive elements of armaments,
tactics of military operations, the army hierarchy, descriptions of the actual military actions occupies a
dominant place, unfortunately, because of which the perception of these fragments is hampered, the
artistic mode of the narration itself decreases. In addition, there are practically no necessary explanations
of individual military codes, for example, the locations of various troops, battles, and other significant
points in the structure of the narrative. The abundance of historical toponyms, unknown to the general
public, makes the reader literally become the decoder of such information. And the opposite effect occurs:
not actualization, but suppression of reader's reflection and intuition. Spatial code becomes here,
figuratively speaking, a spatial curse of text. Unfounded from the point of view of the aesthetics of the
genre, the stretching of time and space, the descriptive congestion of the text ultimately reduces the neces-
sary “narrative tension” [14]. The latter is understood as “a flexible multilayered cognitive-affective sign
construct built into the text addressing / interpretation program” [14, p.8]. In other words, according to the
theory of Paivio, in this text, the informative layer in view of its hyper-volume “drowned out” the levels of
decoding the information received, without activating any traces of memory, if it is not just the memory of
a professional historian of ancient times. The pursuit of credibility through the inclusion of many details of
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the description of the terrain that do not carry a serious functional load seriously damaged the
conventional attitude to the viability of the narrative of this novel, its aesthetic value.

Let us also dwell on another abstract military code: the concept of military prowess, courage. To
convey the atmosphere of the events described and in support of Paivio’s idea of 4-level coding, we’ll
quote from Sakae’s novel (episode of returning home of Rustam, king of Saka tigraxauda, husband of the
Queen of Massagets Tomiris, through the only possible mountain transition of the Caucasus):

Five hundred horsemen rode a step into a step. The Caspian was rustling to the right, the cliffs to the left.

Maskuts (the name of one of the Caucasian tribes) appeared at once, as if they had grown out of the rocks.
Slowly, they adjusted the arrows, pulled the string, and ... froze. It was incomprehensible. The chertzians (sakas)
continued to move as evenly as if without noticing the archers bringing death to them. Maskuts looked inquiringly at
their leader, but he, stunned by this contempt of strangers for death, hesitated. The bowstrings loosened, bows
lowered, and the newcomers continued on their way. Accidentally or deliberately, but she screamed an arrow and
quivered at the withers at Zhel’. Zhel’ started, but Rustam firmly squeezed his side with his legs, jerked the reins
briefly, loosening them immediately, and Zel’, as if he understood his master, did not stumble, took the same step.
Only a slight shiver of withers showed the burning pain of a horse. Maskuts lowered bows. They stood to their full
height, watching the unusual warriors gaze.

Maskuts respected courage. [6, p. 244] (Ttranslated into English by S.Altybayeva)

The given episode illustrates the reverse transition of a verbal code into a visual one, thereby
generating a mass of symbols, associations and references, greatly enhancing the semantic, emotive and
cognitive levels of the narrative. Such verbal fragments also actualize its pictorial component, imagery
value (the term of A. Paivio). This explains the possibility of artistic conversion of the historical novel in
the format of cinema, theater, painting and other visual arts.

The broadband military code as an integral construct can also be expressed in poetic inserts, for
example, in Sakae, fragments from the Clay book by Olzhas Suleimenov are used:

We mounted the blazing horses,

Hands pressed to the stomachs

And the horde prayed

Before her

Pierced the banners, the banners,

In the center is a white flag

Wolfhead and Sunshine,

Flags swam red.

To sunset countries brought the color of the sunrise.

They learned that the sunsets of the Sumerian land

There were colors of the eastern banner

The wives of the Sumerian watered themselves,

We return old

Our fights will be fights

Mountain rivers — aryks [6, p. 286]. (Translated into English by S. Altybayeva)

In this passage, detailed ifalicized epithets, indirect historical and ethnographic details attract
attention: they give the novel an additional rhythm, intentional and referential volume. Visualization of the
allegory of the nomadic horde as a powerful element of nature allows you to deepen the story, give it a
corresponding associative and emotive impulse.

In addition, such poetic inserts, in addition to telling the text of the necessary rhythm, narrative elas-
ticity, carry a large informative and cognitive load. In fact, earlier, in the ancient Steppe, it was the oral
traditions that originally reflected the history of the epochal movement of nomadic tribes. In histo-
riography, the direction of studying such materials, as well as legends, parables, and epics, is actively
developing. For example, the famous common for all Turkic peoples epic XIV-XVII centuries. “Kyrym-
nyn kyryk batyry” (in Kazakh), describing in a bright poetic form the life and deeds of forty Crimean
batyrs during the Golden Horde period. They describe the real historical events, fights, battles. Such oral
sources primarily convey the specifics of the nomadic (nomadic) mentality, the psychological dominants
of the ancient nomad. Of course, the poetic intext built into the artistic text are copyright. In the books
under review, these are the poem by Olzhas Suleimenov, the poetic treatment of the folklore source of
A. Shapiro (the novel of V. Yan).
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Conclusion. Historical and cultural codes, the military ones in particular, play an important role in
the formation of a wide-format multidimensional historical narration. In the literary discourse, the pursuit
of depth of generalizations, the search for voluminous universal means and techniques in the development
of a historical plot, images, time and space leads the artists naturally to the idea of encoding or “concep-
tualizing” the data that can establish “a connection between specific text fragments (units of analysis) and
more abstract categories™ [15, 333]. Actualization and “conceptualization of data” (general coding theory)
[ibid], for literary, media, and other types of humanist discourse, is becoming a key to the mental platform
for finding original aesthetic tools.

This is due to the nature of artistic consciousness, which operates, in addition to specific subject-real,
abstract, often metaphysical categories and concepts. Hence, its exceptional opportunity to actualize,
conceptualize and broadcast a significant epistemological, cognitive plan with a considerable amount of
information, to expand and deepen the paradigm relations between textual units and the resulting asso-
ciative series. In this regard, the military cultural code serves to uncover a more voluminous code: the
nomadic one. And in a broad sense, along with the other codes, it serves to recreate individual pages of
national and world history, reviving the national spirit and its cultural and educational role.

C. M. AnTbl6aeBal, JI. B. KOMyHlm2

! AGBLaii XaH aThIHIAFEI Kazax xanbpIkapaibIK KaTbIHACTap KOHE 9JIeM Tilnepi yHuBepcureTi, Anmatsl, Kasakcras,
?CeBacToNO/b MEMIICKETTIK YHUBEPCHTETI OJIEYMETTIK FHUIBIM/IAP HKOHE XaTbIKAPANBIK KATHIHACTAP MHCTHTYTEL,
Cesacrormob, Peceit

KA3AKCTAHHBIH TAPUXHU POMAHJATBI
I9CKEPHU KOJATBIH PEITPE3SEHTATHUBTIK MOJEJIB/IEPI

AnHoTtanusi. Maxkanana KasakcTaHHBIH TapuXM pPOMaHTaHyAarbl 9CKEPU KOATHIH PENpPEe3eHTAaTUBTIK MO-
JIENIbJICPIHIH 63€KTi Macesenepi KapacThipbuiaabl. Kasipri ka3ak npo3ackina KaTbicThl C. YaTMaH YChIHFaH IIapTTHI
QHFiMeﬂiK, HIBIHABIKTHI CHHaTTaﬁTbIH, TeHepain3aluursd CHUAKTbl HappaTUB TCOPUACHIHBIH, MaHBI3AbI KaTCTOpHsIapbl
AHBIKTAIBII, 3epTTeNe/l. OCKepH KoaTap OasHIayFa eHri3UIreH OapiblK MOJCHH KOJTAap/AbIH CAHBIHAH aWTapibIKTai
KeJIeMIi Kypaiabl. OCKEpH KOJI CEMAaHTHKACHIHBIH pedepeHIaNb XKoHe (DeHOMEHOIOTASIIBIK aCTIeKTiIepl UMILTH-
IUTTI JKOHE SKCIUTUIUTTI OeifHemep, yokaep, aknapaTThIK JeCKPUIIHsIIap Kyieci apKpUIbl iCKe achIphIIaIbl. OCKe-
pH KOATap, COHAAN — aK KeJeM/Ii MOJACHH KOJ-HOMAJTHIK KOJATHIH alllbUTybIHA KBI3MET eTe/[i. OCKepU KOATap/bl MO-
JeNbaey OasHaayFa THICTI TaHOAJaHFaH TYKBIphIMIaMallapIbl €Hri3y apKBUIbL, TApUXHAMaaa TIPKEITeH XKoHe OiaH
LIBIFAPBUIFAH 9CKEPH OKUFAIap/bl KEH PElpe3eHTAlNsIIayFa CHIIATTAIATBIH TAPUXH YaKbITKA COHKEeC KEeJIETiH Kapy-
KapaKThl, KHIM-KEIIeKTi, OCKepH OeJiMIIeNepIiH CUIaThIH erKeH-TerKeilli cunaTTay sl Koca alFaH/a Kypriziaeni.
HakTbl MoHIIK-3aTTHIK Ma3MYHHBIH OCKEPH KOATApbIHA JKACHIPHIH, WHTEHIMOHAIABI MaHbI3/bl MHpoIoreManap,
¢duocodemanap, uneosoremanap xaraabl. KyKaTThIK kKoHe KBa3HAKYKATTHIK HappaTUBTEP/l KAJIBINTACTHIPY YIIiH
YCHIHBUIATBIH OKUFAJIap/AbIH, TYJIFaIapblH, KaFaaiaap sl eMipre KOs JKeTKi3y acepl pelUNHeHTTIH OFaH Oenriii
HeMece OCWTAaHBIC IIBIFAPDMAaHbIH TapUXW KOHTEKCTIHE OaThIpy JJIEMEHTI apKbUIbl MaHBI3JIbl OOJBIN TaObLIabI.
MyHaii 9J1ic OKBIpMaH HEMECE PEIUITUCHTTIH OYPBIHFBI OTKEH TAPHXU JKaIBICHIHIAFBI «OSATY» apKbLIBI ACCOI[UATHB-
AJUTFO3UBTI OAMIAHBICTBI KAJBIITACTHIPaAbl. Ka3akCTaHHBIH Ka3ipri pOMaHTaHyAarbl OCKEPH KOITAPBIHBIH THIIO-
JIOTHSICHI: TapUXHAMAlap, TAPUXH 3THOHUMJEP MCH TONOHUMJEP, TApUXH peanieManap, Quiocoprap MEH HIEOI0-
remanap, mudororemanap, puryaieManap, dCKEpH, CasCH KOHE KOPBIK UePAPXHUSICHI THTYJIAPbIHBIH aTaybl YCbI-
HeU1IBL. Makana AP05133019 sxo6acs 6oiterama KP BEM FK rpadTTHIK Kap KbUIaHABIPY asSCHIHAA OPBIHAAIIEL.

Tyiiin ce3mep: Tapuxu poMaH, dCKEPH MOJICHH KOJI, IIAPTTHI, IIBIHABIKKA COHKEC, KOHCTPYKTHBTIK, MOJICIBICY,
pedepeHIms.

C. M. AnTLlﬁaeBa', JI. B. KOMyIIIII/IZ

'Kasaxckuii yHHBEpCHTET MEKIyHApOIHBIX OTHOLICHUIT X MUPOBBIX A3bIKOB M. AGbUIali XaHa, AnMathl, Kazaxcras,
*MHCTATYT OBIIECTBEHHBIX HAYK H MEX/IyHAPOIHBIX OTHOLICHHH
CeBacTOIOIBCKOTO TOCYApCTBEHHOT0 YHUBEpcUuTeTa, CeBacTonoib, Poccus

PEINNPESEHTATUBHBIE MOJIEJIM BOEHHOI'O KOJA
B UICTOPUYECKON POMAHUCTHUKE KA3AXCTAHA

AnHoTtanusi. B crarbe paccmarpuBaeTcs axTyajbHash INpoOJjieMa PEenpe3eHTAaTUBHOTO MOJEITHPOBAHMS
BOEHHOTO KOJla B UCTOpHUYecKoi pomaHucTHKe Ka3zaxcTaHa. BeiaensroTcs U UCCNeayIoTCs TaKie BaKHbIE KaTeropuu
TEOpUM HappaTUBa, KaK [IOBECTBOBATEIbHAS YCIOBHOCTD, IIPaBonoa00ue, reHepanu3anys, npemioxerHusle C. Yar-
MaHOM, NPUMEHHUTEIEHO COBPEMEHHOW Ka3axCKOW Ipo3e. BoeHHbIE KOABI COCTaBIISIOT 3HAYUTENBHBIH 00BEM OT




ISSN 1991-3494 2.2019

KOJIMYECTBA BCEX KYJIbTYPHBIX KOJOB, BCTPOCHHBIX B MOBECTBOBaHHE. PedepeHinanbHblil 1 (eHOMEHOIOTHUECKHi
ACIEKThl CEMAaHTHUKH BOCHHOT'O KOJIa PEan3yeTcsl Yepe3 CUCTEMY MUMIUIMIMTHBIX U SKCILUTMIUTHBIX 00pa30B, MOTH-
BOB, MH(OPMATUBHBIX ACCKpUIIUi. BOCHHbIE KOIBI CIY)XaT TAKXKE PACKPHITHIO 0oJjiee 0OBEMHOr0 KYIbTYPHOIO
KOJIa — HOMaJM4YecKoMy Koay. MojiennpoBaHiue BOSHHBIX KOJIOB MIPOUCXOMT 32 CHET BKJIFOUCHHUS B MIOBECTBOBAHUE
COOTBETCTBYIOIIMX MapKUPOBAHHBIX KOHIIENITOB, HIMPOKYIO PErpe3eHTaInI0 3a)UKCUPOBAHHBIX B HCTOpHOTpadHU U
BBIMBIIIJICHHBIX BOGHHBIX COOBITHIA, BKIIIOHYasi JETAJIbHOE OMHCAHHE BOOPYKEHHs, OOMYHIMPOBAHUS, Xapakrepa
BOMHCKHX MOJIPa3Ie/ICHHIi, COOTBETCTBYIOIIEE OMUCHIBACMOMY HCTOPHYECKOMY BpEeMEeHH. BOCHHBIM KOJIaM KOHKPET-
HOT'O MPECAMETHO-BCIIHOT'O COACPKAHUA COIMYTCTBYIOT CKPBITHIC, MHTCHIIMOHAJIbHO 3HAYUMBIC MI/I(I)OJ'IOFCMIJI, (bI/IJ'IO-
cotembl, uneonoremsl. s GopMUpOBaHMS NOKYMEHTAIBHOTO UM KBa3HMIOKYMEHTAILHOTO HAppaTHBOB BakeH 3(-
(EKT JOCTIKCHUS BHIMMOI JOCTOBEPHOCTH, YKU3HEMOAOOHS MPEACTABIACMBIX COOBITHI, JIHMI, CUTyalllid dYepe3
ANIEMEHT MOTPY)KEHHUS PELUITHEHTA B IPEINOI0KUTEIIBHO W3BECTHBINA €My HIIH HE3HAKOMBIil HCTOPUYCCKUIT KOHTEKCT
npousseneHus. [1ogo0Has TeXHHWKA YCTaHOBIICHHUsI acCOLMATHBHO-AJUTIO3UBHBIX CBS3€il BBI3BIBACT CBOCOOpA3HOC
«IPOOY}KACHHE» UCTOPHUECKOM MaMATH YUTATEIs/PEIUITUEHTa, OCO3HAHNE UM TJIyOUHHOM MPEeMCTBEHHOMN CBSI3U C
npouuteiM. [IpeanoxeHa THIONOTHS BOSHHBIX KOJOB COBpeMeHHOW pomanucTuku Kaszaxcrana: Mcroprocodemsi,
HCTOPUYECKHE ITHOHMMBI U TOTIOHUMbI, HCTOPUYECKHE pealieMbl, GurocodemMbl U UaeoaoreMbl, MU(GOIOTEMbI, PH-
TyajeMbl, HAMMEHOBAHUE TUTYJIOB BOCHHOM, MMOJMTUYECKON M JKpeueckol nepapxuu. CTarhbsi BBINOIHEHA B paMKax
rpanToBoro (punancuposanuss KH MOH PK mo mpoexty AP05133019.

KaroueBble ciioBa: ucTOoprUvecKas pOMaHUCTHKA, BOCHHbBIH KYJIbTYPHBIH KOJ, HAPPATHB, YCIOBHOCTD, MPABJIO-
mo1o0ue, KOHCTPYKT, MOJICITHPOBaHUE, pedepeHIIus.
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OPTIMIZATION OF GOVERNMENT EXPENDITURES STRUCTURE
IN CONDITIONS OF IMPLEMENTATION OF SOCIAL
AND ECONOMIC REFORMS IN UKRAINE

Abstract. The article considers the concept of the optimal distribution of government expenditures. It also
proves the fact that the structure of budget expenditures is determined by such factors as: the socioeconomic
structure of the country, the level of economic development, the established property relations, the specifics of the
historical path of the country and the mentality of the population. The types and groups of public expenditures were
systematized on the basis of theoretical studies, namely: government expenditures spent to perform general national
functions of the state and to provide its security support; government expenditures spent to support the entrepre-
neurial activity of the state; government expenditures spent to perform education and social functions. Also there was
made an analysis of the composition and the structure of the state expenditures of the European Union and Ukraine.
The article considers the reasons of ineffective planning and use of expenditures of the Ukrainian budget. There has
been established a priority of the government expenditures in the way of realization of the tasks of financial policy. It
has been also determined that the priority of government expenditures in the EU and Ukraine coincide, but there are,
anyway, some divergences in some shares of their expenditures. According to that, there has been proposed an opti-
mization model of the structure of government expenditures of the Ukrainian budget. The proposed structure of
government expenditures, which is being carried out in Ukraine at the present stage, meets the common European
requirements and is aimed at realization of socio-economic reforms.

Keywords: government expenditures, types of public expenditures, structure of the government expenditures,
optimization of government expenditures.

Introduction. One of the main priorities of Ukrainian government at the current stage, is the deve-
lopment and implementation of economic reforms aimed at further preserving the country's economic and
financial potential and ensuring the implementation of an adequate level of social standards for citizens.
The current economic situation in the country makes it possible to state that the efficiency of the
functioning of the budget system is determined not only by the increase in the volumes of revenues and
expenditures of budgets of different levels, but it largely depends on the efficiency of the principles and
directions of budget financing.

The economic essence of budget expenditures is that they are an instrument for the distribution and
redistribution of the centralized monetary fund of the state (state budget) and funds of financial resources
of local governments and their use for their intended purposes. The budget expenditures are also aimed at
ensuring financial stability in the country and growing of public welfare of its citizens.

Literature review and the problem statement. The role of public expenditure as a key source of
meeting public needs has been traced since the beginning of the development of financial science in the
works of such scientists as: Smith A., Petty U., Ricardo D., Yusti F. [1] It has been also actively discussed
by the Nobel laureates in economics as: J. J. Stiglitz [2], R. M. Solow [3], A. S. Blinder, G. F. Break [4]
and others.

S. Lin [5], R. Kneller [6] paid a special attention to the structure of government expenditures as they
investigated the interaction of fiscal and monetary policies. It should be noted that with the help of
studying the structure of government expenditures it will be possible to achieve an optimal classification
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of expenditures. Japanese scientist T. Sakamoto [7] pointed on the need to separate the government
expenditures into three main groups: state consumption, social transfers, state investments. This, in turn,
will allow us to assess the impact of government expenditures on the country's economic development and
to determine the way and the effect of these groups of government expenditures on the rate of economic
growth.

An important area of the study of the government expenditures system is the determination of the
efficiency and productivity of using the state funds, which make it possible to justify the correspondence
to the needs of society for the functions that government bodies must perform at the level of each state.
Therefore, the authors of L. Cossa [8], and later B.M. Sabanti [1] suggested to separate the expenditures
on productive and unproductive.

Consequently, the diversity of views and approaches how to structure and to group government
expenditures is explained by the need to make the relationship between the elements of the system, the
way they interact, the nature of the relationship between them.

The results of the research. The composition and structure of public expenditures is determined by
the degree of state influence on socio-economic processes. It should be noted that the content and nature
of budget expenditures are determined by the Constitution of the country and depend on the functions
entrusted and delegated to state and local authorities to satisfy various territorial needs. The basis for
determining this influence are the constitutional guarantees according to which public and social standards
are formed.

Speaking about optimal distribution of expenditures we suggest to make such distribution which
allows us to achieve the maximum socio-economic development of the country and the welfare of the
society using limited resources. M. V. Livdar notes that the features of the structure of budget expendi-
tures are determined by such factors as: socio-economic structure of the country, the level of economic
development, relations of property, the specificity of historical development of the country, the mentality
of population [9]. That is why the search for optimal budget expenditures, as well as their structure, should
be carried out for each country separately, taking into account historical, national, socio-economic and
other conditions of their development.

Most European countries use a unified approach which is implemented to determine the priority of
financial provision of the appropriate government functions and tasks. According to European scientists,
the deviation from the established structure of state expenditures is primarily caused by the implemen-
tation of state control over the functioning of those areas and directions that are unacceptable in a market
economy.

State expenditures are the basis for providing financing for social programs, regulating the economy,
carrying out reforms in various fields of activity, creating general conditions for the development of
market relations, increasing the volume of lending to legal and natural persons, developing international
relations and other important areas of activity. The implementation of priorities determined by the state
budget policy depends on the construction and efficiency of the organization of the mechanism for the
formation of the optimal composition and structure of government expenditures.

The comparative analysis of the structure of government expenditures of the EU countries as a whole,
individual European countries and Ukraine is shown in the table 1.

Table 1 — The structure of government expenditures of EU countries, %

Year
2009 2010 2011 2012 2013 2014 2015

Index

State expenditures spent to perform general national

functions of the state and to provide its security support 21,96 | 21,94 | 22,59 | 22,48 | 22,39 | 2198 | 2142

State expenditures spent to support the business activity

of the state 11,71 11,89 | 10,76 | 10,90 | 10,19 | 10,18 10,26

State expenditures spent to support the sphere of
education

State expenditures spent on social functions 55,78 | 55,61 56,14 | 56,37 | 57,21 57,53 58,02

10,55 | 10,56 | 10,51 10,26 | 10,22 | 10,31 10,30

Source: Developed by authors on the basis of [(OIIIHOKA! MCTOYHHNK CCHLIJIKH He HaNM/IEH.].
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The data shown in the table above confirms that the main focus of EU member states is aimed at
providing financial support to the proper level of social standards. According to the data there were on
average 56,66% of government expenditures spent on social functions. The growth of the relative and
absolute characteristics of social expenditures in the EU countries is caused by the implementation of a
number of some measures. The most important of them are: convergence of social policies of European
countries, rising of activity mostly in all the spheres of social protection, formation of market relations in
the system of social insurance; implementation of the private pension insurance; taking into account some
innovative measures in the sphere of social policy; supporting the active employment and creation of
conditions which will allow to realize the economic initiatives of the citizens.

The state expenditures spent to perform general national functions of the state and to provide its
security support take the 2nd place in the structure of government expenditures of the EU countries, their
share on average amounts to 22,11%. There were also taken some calculations that have shown its
reduction, at the level of 0,05% of the share in the overall structure of these expenditures. This has been
the result of a reduction of government expenditures in the sphere of national defense by the EU member
states after the global crisis.

The 3rd place in the distribution of government expenditures takes the education expenditures, which
at the end of 2015 amounted to 10,3% of total expenditures. In our opinion, a decline in the share of
education expenditures at the level of 0,24% could be a consequence of European tendencies in order to
reduce state funding for higher education, due to lack of financial resources in some European countries,
by attracting private sector finances.

It should also be noted that during the period of review, the EU countries significantly reduced the
costs (by 1,46%) that were given to support economic activities.

The structure of the budget expenditures of Ukraine for the period of 2009-2016 years is shown in the
table 2.

Table 2 — The structure of the budget expenditures of Ukraine, %

Year
2009 2010 2011 2012 2013 2014 2015 2016

Index

State expenditures spent to perform general
national functions of the state and to provide its | 22,68 | 23,28 23,90 22,55 24,03 29,16 33,85 32,53
security support

State expenditures spent to support the business

activity of the state 15,37 | 13,04 | 15,79 | 16,74 | 11,56 | 11,75 10,58 | 10,02

State expenditures spent to support the sphere

. 21,72 21,13 20,69 20,62 20,86 19,14 16,80 15,49
of education

State expenditures spent on social

. 40,23 | 42,56 39,62 40,09 43,55 39,95 38,77 41,96
functions

Source: Developed by authors on the basis of [OIIIHOKA! MUCTOYHHK CCHIJIKH He HaMIeH.].

According to the data shown in the table, the structure of the budget expenditures of Ukraine meets
the common European requirements, since one of the main priorities of the state policy is to provide the
financing of social standards at the proper level. Taking into account the general orientation of the fiscal
policy of Ukraine, the average share of expenditures spent to support the social sphere is more than 40%.

The state expenditures spent to perform general national functions of the state and to provide its
security support take the 2nd place in the structure of Ukraine’s budget financing.

During the period of analysis, the share of this group of expenses increased by 9,12% and by the end
of 2016 it was 32,53%. There has been a significant increase in the share of expenditures (nearly
quadrupled compared to 2013) spent to support the defense of the country. The growth in the share of
financing to perform general national functions of the state is primarily due to an increase in the share of
expenditures spent on servicing the public debt. It’s increase in 2016 was 10 times bigger compared to
2009 or more than 86 billion UAH in comparison with 2015. The share of expenditures to serve the public
debt is about 10 billion UAH (it increased 1,12 times).
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The 3rd place take the expenditures spent to support the sphere of education. It’s share is about 20%
of the volume of overall Ukrainian budget. But by the end of 2016 there was a decrease in their share by
4,23% compared to 2009. It should be noted that a significant share of these expenditures is spent on
giving the salary for employees of the budget sphere, while financing for the improvement and streng-
thening of the material base of this sector is practically not performed by the state.

As in European practice, the financial support of entrepreneurial activity of the state takes the 4th
place in the priority rank of fiscal policy of Ukraine. As the research study has shown, the share of govern-
ment expenditures spent to support this area is, on average, about 14% of the total expenditures of overall
Ukrainian budget. According to the data of 2016, their share was only about 10% against 15,37% as in
2009.

The main reasons as a change of state support with a reorientation of the transition from direct budget
financing to the establishment of individual tax benefits and an increase in the share of other expenditures,
in particular, for fulfilling the social functions of the state, servicing the public debt and resolving the
military conflict in the territory of Ukraine.

The main reasons for reduction of expenditures to support the entrepreneurial activity of the state are:
change in the aspects of government support that concern the transition from direct budget financing to
setting the individual tax benefits and also an increase in the share of other expenditures, namely, to fulfill
the social functions of the state, to serve the public debt and to resolve a military conflict in Ukraine.

In our opinion, the financial policy in the sphere of state expenditures should be aimed primarily at
the formation of their optimal structure, which would contribute to the implementation of the strategic
objectives of socio-economic development and the implementation of general national functions of the
state. It should be noted that the implementation of structural reforms in the national economy involves
making an optimal model for the formation and distribution of financial resources of the state in order to
provide «high-quality state». In order to form the optimized model of the structure of government ex-
penditures, it’s necessary to set certain restrictions. All these expenditures have to be 100% of overall
Ukrainian budget. Thus, according to the Basic Directions of Budget Policy, the share of government
expenditures to implement the social functions of the state should be at least 45% and the total share of the
remaining state expenditures should not exceed 55%. So, in this context, the inequation of well-structured
system of government financial resources should look like this:

GEs > GEgnf > GEe > GEba > 0, (1)

where GEs — the share of government expenditures spent on social functions; GEgnf — the share of state
expenditures spent to perform general national functions of the state and to provide its security support;
GEe — the share of government expenditures spent to support the sphere of education; GEba — the share of
government expenditures spent to support the business (entrepreneurial) activity of the state.

State expenditures spent to perform general national functions of the state and to provide its security
support take the 2nd place in the overall Ukrainian budget. The share of these expenditures should not
exceed 27,5% of the total government expenditures because according to the Fishburn's rule their signi-
ficance “en masse” is 0,5.

Taking into account Ukraine's Euro-integration goals, which are being implemented into the process
of redistribution of state funds, the share of government expenditures spent to support the sphere of
education takes the 3rd place in the overall Ukrainian budget. The significance level of these expenditures
is 33% and their share in the overall structure is 18,15%.

The government expenditures spent to support the business (entrepreneurial) activity of the state, in
its turn, are not ranked among the top 3 tasks of the state. That’s why, the level of significance of these
expenditures is 17 % which is in accordance with 9,35% of the total state financing.

Conclusions. According to analysis of the compliance of the expenditures of the Ukrainian Budget
and European countries, it’s necessary to revise the structure of government expenditures, taking into
account the implementation of strategic reforms in the sphere of education, health care, pension fund
scheme and in the other areas. Therefore, the proposed optimal structure of government expenditures, in
our opinion, will provide an opportunity to strengthen the financial possibilities of introducing these re-
forms and ensure a stable socio-economic development of the country in accordance with European
Initiatives.
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The increase in the share of expenditures spent on social protection and social security of the
population will allow us to implement a new mechanism to finance and to provide the high-quality public
health services; to strengthen the targeting of social assistance and payment of subsidies to the citizens; it
will facilitate the move from a PAYG pension system to financial defined contributions. The growth in the
share of government expenditures in the sphere of education will, first of all, ensure the creation of a new
system of management and financing of education and science of Ukraine, it will also increase the volume
of grant financing to support the scientific research and the financing of different educational institutions
in accordance with the quality indicators of educational services.

H. A. lexTsipp, O. B. [leiineka, H. I'. Iluryab
CyMck MemIiiekeTTik yauBepcuteti, Cymbl, YKpanHa

YKPAUHAJIA 9JIEYMETTIK-9KOHOMHMKAJIBIK PEO@OPMAJIAPIBI )KY3ETE ACBIPY
TYPFBICBIHJIA MEMJIEKETTIK IIBIFBIHJIAP KYPBLIBIMBIH OHTAMJIAHIBIPY

H. A. lexTsipp, O. B. [leiineka, H. I'. Iluryan
CyMCKo# TOCYIapCTBeHHBINH yHUBepcuTeT, CyMbl, YKpanHa

ONTUMM3ALUA CTPYKTYPBI TOCYJAPCTBEHHBIX PACXOJOB
B YCJIOBUSIX PEAJIM3AIIMA COLTUAJIBHO-OKOHOMHUNYECKUX PE®@OPM B YKPAUHE

AnHoTanus. OmnpereneHa CyIIHOCTh MOHATHS ONTHMAaJIbHOE pacmpeiesieHne pacxofoB. Ha ocHoBe TeopeTn-
YEeCKMX HCCIICAOBaHUI OBUIM CHCTEMAaTH3UPOBAaHBI BHJIBI M TPYIIBI FOCYJapCTBEHHBIX pacxonaoB. IIpoaHanusu-
POBAHO COCTaB U CTPYKTYPY T'OCYIapCTBEHHBIX pacxonoB EBpomneiickoro Coros3a u YKpauHbl. YCTaHOBJICHO TNPH-
OPUTETHOCTh TOCYAAapPCTBEHHBIX PACXOJ0B B pealM3allui 3aj1a4 (UHAHCOBOW MOJUTHKH. [IpeyioskeHO ONTHMH-
3alMOHHYIO MOJIENb CTPYKTYPHI TOCYAapPCTBEHHBIX pacxooB CBOIHOTO Or0/KkeTa YKpauHbl. [loka3aHo, 4TO MPeao-
JKCHHAsI CTPYKTYpa roCyIapCTBEHHBIX PACXOJ0B COOTBETCTBYET OOIIECBPONCHCKIM TPeOOBAaHUSIM W HAlpaBJICHA HA
peaTU3aIio0 COIMATBHO-KOHOMUYECKUX pe(opM, OCYIIECTBISIEMBIX B YKparHe Ha COBPEMEHHOM JTarle.

KiroueBble ci10Ba: TOCYyIapCTBEHHBIE PACXOIBI, BUIBI TOCYIAPCTBEHHBIX PACXO0/I0B; CTPYKTYpa TOCYIapCTBEeH-
HBIX PacXOJIOB, OTITUMI3AINS TOCYIaPCTBEHHBIX PACXOIOB.
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KAZAKH SOURCES ON THE HISTORY OF RELATIONS
BETWEEN THE KAZAKHS AND THE CENTRAL ASIAN KHANATES
IN THE 18™ _THE FIRST HALF OF THE 19™ CENTURIES

Abstract. The article is devoted to the study of Kazakh sources on the history of relations between the Kazakhs
and Bukhara, Kokand and Khiva khanates in the 18th - the first half of the 19th centuries. The source study review
includes works of Kazakh poetic folklore containing original material on the studied problem. The authors pay
special attention to the study of literary works Zar Zaman, which have survived to this day in written and oral form.
The article made an attempt to objectively assess the information about the works of Kazakh akyns and zhyrau on the
history of Kazakhs of the 18th - the first half of the 19th centuries, based on a historical analysis of the material
identified. The authors concluded that the works of akyns and zhyrau are valuable and reliable sources for studying
the history of relations between the Kazakhs and the Central Asian khanates and reflect the attitude of ordinary
people to the events taking place in the Kazakh steppe. This article was prepared within the framework of a grant of
the Ministry of Education and Science of the Republic of Kazakhstan aimed at funding basic and applied scientific
research.

Key words: Kazakh sources, zhyrau, akyns, relationships, Kazakh steppe, Khiva, Bukhara, Kokand.

Introduction. The relations of the Kazakhs with the Central Asian khanates (Bukhara, Kokand and
Khiva) in the 18th - the first half of the 19th century were mainly studied on the basis of Russian sources:
diary records, reports of leaders and participants of various expeditions sent by the tsarist administration to
study the Kazakh Steppe [1-4]. In recent years, works have appeared on this topic involving Central Asian
sources [5-7]. However, there are numerous sources in the Kazakh language, which are still little studied.
The relations of the Kazakhs with the neighbouring nations were reflected in the works of poets (akyns)
and narrators (zhyrau) of that time, but little attention was paid to this in historical studies.

The traditions of creating works by akyns and zhyrau were formed during the formation and
development of the Kazakh Khanate and became the basis of Kazakh literature. Features of zhyrau’s
creativity were studied by researchers of Kazakh literature. Zhyrau were not just singers-narrators, but as
noted by the eminent Kazakh writer and scientist, Mukhtar Auezov, “they are critics of their era, they
create works only for topical problems of their time, they can analyze events of a given era and give a
forecast for the future” [8, 201].

Zhyrau singers created poetic works on acute socio-political and military topics. They often used
such types of genre as Tolgau, Arnau and Zhoktau. Akyns and zhyrau were the spokesmen of their people,
speaking for views and sufferings of, played the role of protector and intermediary between a ruler and
people. Traditionally they were advisers at the court of the rulers of the Kazakh Khanate, participated in
military campaigns, in negotiations with neighbouring states, carried out special assignments of the khans.

In the poetic works of akyns and zhyrau, events and phenomena that were characteristic of the
historical periods in which they lived are described. Akyns and zhyrau not only created poetic works, they
passed on the historical and literary heritage of the Kazakh people from century to century, from
generation to generation. They can be called as chroniclers of their people, so their literary works are
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important for studying some lacunae of the history of Kazakhstan. One of such questions in the history of
Kazakhstan is the relationship of the Kazakhs with the Central Asian khanates in the 18th century - in the
first half of the 19th century.

The works of akyns and zhyrau are the main group of oral literary works. Due to the fact that the
Kazakhs’ tradition of bequeathing the historical heritage in oral form has been preserved until the 19th
century, they can be considered as historical sources. The works of akyns and zhyrau contain factual
information about the diverse relations of the Kazakhs with neighbouring nations and states.

The study of the history of relations between the Kazakhs and the Central Asian khanates in the
period of the 18th - the first half of the 19th century based on the study of works of akyns and zhyrau has
not yet been conducted. In the history of Kazakhstan, this issue has been studied on the basis of Russian
sources, the historical value of which is indisputable, but the parallel use of Kazakh sources in the form of
works of akyns and zhyrau, allows for a more versatile and comprehensive study. The materials of the
Kazakh sources clearly reflected the popular perception of the ongoing historical events. For example, we
have the opportunity to learn about the relations of the Kazakhs with Khiva, Kokand and Bukhara during
the Dzungarian invasion from the poem by Qozhabergen zhyrau and from the works of akyns and zhyrau
of the literary movement Zar Zaman (Epoch of Sorrow), about the domination of the Kokand rulers from
the poems Zhankisy zhyrau.

Materials and methods. Sources for this study are the poetic works of Kazakh akyns and zhyrau
18th—19th centuries. As noted by Kazakh literary critics, akyns and zhyrau were spokesmen of their era
and created works based on real events. Akyns and zhyrau were not only witnesses of historical events
that took place in those times, but also were often their participants, spokesmen expressing social thoughts
and chroniclers. They composed their works orally, had improvisational abilities and their creations were
distributed among the people and passed down from generation to generation until the beginning of the
20th century.

Works of akyns and zhyrau began to be collected and studied at the beginning of the 20th century. In
1940, an anthology of Kazakh poetry Songs of the Steppes was published in Moscow, compiled by L.
Sobolev. It included the number of poetry samples Zar Zaman [9]. In 1978, in Leningrad, a collection of
works Zar Zaman, which was made by representatives of poetry Dulat, Shortanbay, Murat, was published
in Russian under the title Poets of Kazakhstan. The compiler of the book was M. Magauin [10]. After the
publication in 1984 of an anthology of Kazakh literature in three volumes entitled Poets of Five Centuries,
composed by Kazakh writers M. Magauin and M. Baidildayev, the works of akyns and zhyrau became
available to a wide circle of readers [11]. The book was a great success and was republished in 1989 in
two volumes [12]. In 2004, the two-volume book The Poets of the Seven Ages was published, compiled by
E. Duissenbayuly [13]. We have began to collect, research and publish the works of akyns and zhyrau
separately [14-16].

The main sources for writing the article were the works of Qozhabergen zhyrau Aktaban Shubyryndy,
Alkakol Sulama [17], the historical dastan Zhangozha Batyr [18], zhyr of Zhankis zhyrau Qoqan Khanyna
Aitkany [13], and the works of akyns and zhyrau of the Zar Zaman era Murat Monkeuly [16], Dulat
Babatayuly [14], Shortanbai Kanayuly [14], Kerdery Aubakir [15].

In the process of research, the authors of the article used the methods of critical selection, source
analysis and source synthesis. The use of source study methods made it possible to objectively reflect the
diverse relations of the Kazakhs with the neighbouring peoples.

Literature review. The first scientific studies on the history of relations between the Kazakhs and
neighbouring nations appeared in the 19th century. Materials of the Kazakh folklore heritage were
mentioned in 1838 by A.L. Levshin in his work [19, 136-137]. Among the Russian orientalists, V.V.
Radlov made a significant contribution to the study of Kazakh folklore. In his writings, he wrote about the
Kazakh zhyrau and defined it as “akyn-songwriter, olden times singer” [20]. In 1893, the Russian scientist
N.I. Veselovsky wrote down Zhanqozha Batyrdyn Tolgauy (Reflections of Zhanqozha Batyr) and the
following year, his work The Kirghiz Story About the Russian Conquests in the Turkestan Region was
published in Petersburg [21]. In the same year, 1.V. Anichkov recorded the same zhyr from Musabay
zhyrau and in 1895 published a book in St. Petersburg entitled Song About the Kyrgyz Batyr Zhanqodzha
Nurmukhamedov [22].

— g4 ——
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Chokan Valikhanov wrote in his work about the Kazakh poetry that by the end of the first half of the
19th century, zhyrau were replaced with akyns. He pointed out the varieties of poetic works of Kazakh
zhyrau: epics, odes, and memorial verses. The researcher compared the Kazakh zhyr with ancient
Greek rhapsodies, praised the improvisational art of the Kazakhs and noted the work of some zhyrau
[23, 336-342].

In the first half of the 20th century, the work of akyns and zhyrau was studied by Kazakh researchers,
such as M. Auezov, H. Dosmukhamedov, S. Mukanov. In 1927, the Kazakh writer M. Auezov wrote the
famous work in the history of Kazakh literary criticism Adebiet Tarikhy. In this book, he gave a full
description of the folk literature of the Kazakhs and the name Zar Zaman was first used as a literary term.
The writer in his work devoted a special chapter to the akyn of the literary movement Zar Zaman,
analyzed their works, named the names of the akyns of this literary direction, determined the period of
existence of the direction [8, 192-222].

The very next year after the publication of the book by M. Auezov, a public figure and scholar H.
Dosmukhameduly in his work on Kazakh folk literature gave a classification to the works of Kazakh
folklore. He attributed the literary movement Zar Zaman to Kazakh folk poetry and for the first time
collected and published works of, the representative of this trend, Murat Monkeuly [24].

The Kazakh poet and literary critic Saken Seifullin in 1932 published his study, where the history of
Kazakh literature was divided into two periods: 1) the period of the biys; 2) the period of the tsarist
government. He systematized the Kazakh literary heritage for the first time in chronology and distributed
works by types and genres. Saken Seifullin included works of Kazakh zhyrau in his book, such as Bukhar,
Balky Bazar, Shortanbay and others. Seifullin’s work was reissued in 2014 within the framework of the
Gylymi Qazyna project [25, 17-59].

In 1942 the work of writer and researcher Sabit Mukanov on the history of Kazakh literature was
published. He devoted the second chapter of his book to the literary movement Zar Zaman and considered
Kazakh akyn Shortanbay as its founder. In his work, Sabit Mukanov expounded his thoughts about
Musabai’s zhyr about Zhanqozha Batyr and considered Anichkov’s version incomplete [26, 122].

Exploring the work of zhyrau, it is impossible not to note the significant contribution of the Kazakh
literary critic M. Magauin. First, he collected works of akyns and zhyrau, was the main compiler of the an-
thology of Kazakh literature in the Russian and Kazakh languages. Secondly, in the 60s of the twentieth
century, he published several scientific articles on zhyrau and made a significant contribution to the study
of the art of akyns and zhyrau in the period of the Kazakh Khanate, published several scientific papers on
this topic, including such as Gasyrlar [27], Kobyz Saryny [28]. In the opening remarks of M. Magauin to
the collection Poets of Kazakhstan it is said that the poetic works describe phenomena that was distinctive
feature of the era in which these akyns lived, about their anxiety over the rapid change of the historical
situation, about the idealization of the life of the Kazakh people in past centuries. [10].

Among the general historical works, we note the work of E. Bekmakhanov. He is one of the first
Kazakh historians who described zhyrau as historical sources, and noted the importance of Kazakh oral
folk literature. According to the scientist, “The folklore, as the most important source in studying the
history of Kazakhstan, has exceptionally great value” [29, 42]. Indeed, important historical events in the
memory of the Kazakh people were preserved through oral folk art: poems, songs, epics, legends that were
preserved and passed down from generation to generation. The folklore materials well reflect the life and
customs of the Kazakhs, all the most important events in the history of the Kazakh people. It was the
people themselves who authored the works and participated in the described historical events.

Kazakh historian M. Qoygeldiev shows Zar Zaman as a socio-political movement and explores the
historical and social reasons for the emergence of this trend. The scientist believes that the time of
occurrence of the Zar Zaman literary movement coincided with a transitional period in the history of
Kazakhstan, the first half of the 19th century is a historical epoch for Kazakhstan, when the country finally
lost its independence and was in a state of colonization, political dependence. And the core of the
creativity of the akyns of the Zar Zaman trend was the crisis state of national self-consciousness, which
suffered a historic defeat [30].

In modern Kazakhstan science there is a lot of research devoted to the creative heritage of akyns and
zhyrau, however, they focus on the linguistic and literary aspects, stylistic features of Kazakh works. The
value of the works of akyns and zhyrau in the source study, historiography has not been studied enough.
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Results and discussion. The relations of the Kazakhs with Kokand, Khiva and Bukhara in the 18th
century were reflected in the poetic works of Qozhabergen zhyrau Tolibayuly (1663-1763). Famous akyn
lived during the time of the Dzungarian invasions, was adviser to Khan Tauke, took part in the presen-
tation of the Kazakh law code Zheti Zhargy. He survived the years of great disaster that went down in the
history of the Kazakhs under the name Aktaban Shubyryndy, Alkakol Sulama. Qozhabergen zhyrau com-
posed a poem describing these dramatic events under the same name. His dastans and kissas were devoted
to certain historical events and were distributed among the people in handwritten and oral form through
narrators and akyn-zhyrau from generation to generation. At the beginning of the poetic work, he speaks a
little about himself, and we learn that he received education in Samarkand and Bukhara [17, 50]. In
general, the work describes the years of great disasters in the Kazakh steppe during the Dzungarian
invasions. Qozhabergen zhyrau wrote quite a few lines about the relations of the Kazakhs with the
Bashkirs, the Turkmen, and the Uzbeks. The information presented in Aktaban Shubyryndy, Alkakol
Sulama is confirmed by data from historical works of Bukhara and Kokand authors [7, 29].

The lines of his poem show that the Kazakhs, Kokands and Khivans maintained the good-neigh-
bourly relations. But when the Kazakhs were in trouble, some rulers of neighbouring countries, taking
advantage of the opportunity, tried to subjugate the Kazakhs [17, 52]. The poem notes that before these
times there were trade relations between the Kazakhs and the Central Asian states, and they sold weapons
to the Kazakhs, and during the great disasters the rulers of Bukhara, Khiva and Kokand did not want to
sell those weapons [17, 53].

When the Dzungars began to move deeper into the Kazakh land, the Kazakhs hoped for the support
of their neighbours, and sent their envoys with gifts to the Khanate of Khiva and the Bukhara emirate [17,
65]. The following lines say that the Kazakhs of the three zhuzes, taken by surprise, had to leave their
homelands, livestock and property, and, retreating, urgently migrated to Bukhara: “The people moved to
Bukhara and drove their cattle” [17, 66]. Qozhabergen zhyrau’s poetry is priceless, an important source on
the history of relations between the Kazakhs and the Central Asian khanates during the Dzungarian
invasions.

Zhankisi zhyrau is one of the most prominent representatives of zhyrau of the end of the 18th -
beginning of the 19th century. He was born in Saryarka and was a notable biy, but at the beginning of the
19th century he moved to the lands in the middle course of the Syrdarya, which were part of the Kokand
Khanate. At the beginning of the 19th century, one of the main directions of foreign policy of the rulers of
the Kokand Khanate was the establishment of its rule in the lower reaches of the Syrdarya. In his work
Appeal to the Qoqand Khan, Zhankisi-zhyrau tries to bring the difficult situation of the Kazakhs to the
Kokand Khan, he complains about tax policy and tax collectors. In his address, he calls several types of
crop taxes [13, 125]. It follows from the work of Zhankisi zhyrau that some Kazakh tribes and a part of the
Kazakh land on which they were engaged in agriculture, came under the rule of the Kokand Khanate. A
certain part of the Kazakhs migrated from Saryarka in the hope of receiving support from the Kokands.

Information on the Kazakhs relations with the Khivans can be found in historical dastans about
Zhanqozha Batyr Nurmuhammeduly (1774-1860). More than ten poetic works (12,000 lines) dedicated to
him were preserved and were widely distributed among the Kazakhs. The one of the best works is the
composition of Musabay zhyrau, which describes life of the Kazakhs of the lower reaches of the Syrdarya.
The chronology of events covers the years 1840-1862 [18]. There is every reason to believe that zhyr is
historical, because all the characters represented in it are real people. Musabay zhyrau especially respected
Zhanqozha Batyr and after his death he composed these verses, completing his work with these words:
“We lost a bright person untimely, now it will be difficult to find a batyr as Zhanqozha” [18, 16].

The work Reflections of Zhanqozha Batyr describes three historical events: 1) the uprising of
Syrdarya agriculturists headed by Zhanqozha Batyr against the Khiva rulers; 2) the uprising of the
Syrdarya agriculturists against the tsarist power; 3) the death of Zhanqozha Batyr. The story about the
struggle of the Kazakhs against the Khivan rulers tells about the Syrdarya fortress of the Khivan rulers and
its ruler Babadzhan, who pursued a strict policy towards the nomadic population of the Khanate, including
the Kazakhs. Khivans were subject to numerous taxes by the local population. In addition to official taxes,
they took fast horses, valuables, beautiful girls - all this caused the anger of the common people, who
rebelled against the Khivan rulers, led by Zhanqozha’s younger brother Akmyrza Batyr. But the rebels
failed [18, 11-16]. In one of the versions of zhyr about Zhanqozha Batyr in the presentation of Lugpan
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Kenzheuly, you can find information about the relations of Kokand rulers with Zhanqozha Batyr
[18, 22].

The next generation of Kazakh akyns and zhyrau are representatives of the era of Zar Zaman. Dulat
Babatayuly (1802-1871) was born in Ayaguz district of the East Kazakhstan region. He studied the basics
of writing at aul’s mullah. While reading his works, one can notice that he was an inquisitive person
[13, 388]. In the poems of Dulat, Auelgi Qazaq Degen Zhurt (Previous Generation of Qazags), there is a
longing for the past life of the Kazakhs [13, 159]. The author recalls with nostalgia the time after the
Dzungarian invasion, when the Kazakhs lived quietly in neighbouring countries.

Information about the biography of akyn Shortanbay Kanayuly (1818-1881) is very scarce, only
fragments have come down to us. He lived and became akyn in Central Kazakhstan, in the area of Besata
[13, 390]. In the 80s of the 19th century in Kazan, the Collection of Works of Shortanbay was published
under the title Bala Zary (Grief of a Child). In his poem Mina Zaman qai Zaman (What Times Have
Come), Shortanbai akyn, hoping to save his country from colonial politics, sought support from neigh-
bouring Central Asian countries [14, 111].

Another akyn, Murat Monkeuly (1843-1906) created historical dastans, where he described the social
status of his people. In Murat’s work Ush Qiyan (Three Epochs), there is a noticeable longing for past
times, including longing for friendly, trade relations with Bukhara and Urgench [16, 139]. And in the 24th
line of this work it is said that the Kazakhs with nostalgia remembered freedom, wandering, looking for a
peaceful refuge in neighboring states [16, 146].

Kerdery Aubakir Shokanuly (1861-1905) is one of the later representatives of the literary movement
Zar Zaman. Aubakir studied in the madrasa of Orenburg and Troitsk. He worked as a mullah and taught
children in Uralsk, Orenburg, Orsk, Aktobe. His poems entitled Adebiet of the Qazags were twice publi-
shed in Kazan. He was widely known not only in the Kazakh steppe, but also among the Kyrgyz, Kara-
kalpaks, Turkmen, Uzbeks, Uigurs, Tatars and Bashkirs [15, 15]. Kerderi Aubakir also grieves about past
times and in his poem Otken Imanshylyq Zamandi Zhoqtap Aytkany (About Past Good Times) recalls
Khorezm and Urgench with anguish about those times [15, 46-47]. In the poem Qazagym he told about
calm times, friendly, trade relations of the Kazakhs with the Central Asian khanates in the past [15, 71].
This work also says that for the Kazakhs, Urgench and Bukhara were the centres of trade, but with the
advent of the tsarist power, trade fortresses appeared on Kazakh Steppe [15, 75].

Conclusion. Literary works of Kazakh akyns and zhyrau, describing historical events, play an impor-
tant role in the study of the historical consciousness of the Kazakh people. The peculiarity of akyns and
zhyrau is that the authors were representatives of ordinary people, and spoke on their behalf. Akyns and
zhyrau were eyewitnesses and participants in all historical events of the period described, their works were
carefully preserved in handwritten and oral form, passed down from generation to generation.

The works of akyns and zhyrau contain interesting information on the history of relations between the
Kazakhs and the Central Asian states in the 18th -the first half of the 19th century. First of all, the
description of the trade relations of the Qazaqs with the Central Asian khanates should be noted.

The poems set out in detail the historical events that made the Qazaqs migrate to the territory of the
Central Asian khanates. In these poems, the point of view of ordinary people is displayed on the events
taking place, often contradicting the opinion of the ruling their elite. The literary works of akyns and
zhyrau can be used as original sources in historical research, as they are objective and the events described
in them are confirmed by information that can be obtained from Russian and Central Asian sources.

7K. M. Ty;an6aesa,' A. M. Xaiipy.11aesa’

'Cyneiimen Jlemupen atsinaars! yausepentet, Kackenen, Kasakcran,
23n—d>apa6n aThiHaarsl Kazak YITTHIK yHUBepcuTeTi, AnMarel, KazakcraH.

KA3AKTAPIBIH OPTA3UAJIBIK XAHABIKTAPMEH XVIII I'. — XIX I'. BIPTHIII ’KAPTBICBIHIATBI
KAPBIM-KATBIHACTAPBIHBIH TAPUXbI BOMBIHIIA KA3AK JEPEKTEPI

Annotanus. Makana ka3akrapaeiH byxapa, Kokan, Xuya xaagsikrapmer XVIII ¥, — XIX ¥. OipinmIi kapTei-
CBIHIAFBl KapbIM-KATBIHACTAPBIHBIH TapHXbl OOMBIHIIA Ka3aK IEPEKTEpiH 3epTTeyre apHaFaH. JlepeKHaMallbiK
IIOJTyFa 3EPTTENIN OTHIPFAH TAKBIPBIT OOMBIHINIA EpeKIe MaTepHalIapJaH TYPAThIH Ka3aK MOI3HSIIBIK (DOIBKIO-




Bulletin the National academy of sciences of the Republic of Kazakhstan

PBIHBIH TYBIHABUIAPHI alBIHFaH. ABTOpIIAp TapamblHaH Ka3ipri yakbITKa JediH jka30alma >koHe aybl3Ia TypHe
cakraimFaH «3ap-3aMaH» arbIMBIHA JKaTAaTHIH IIBIFapManapra epekine KoHu1 OeniHreH. Makamaga OH CETi3iHII-OH
TOFBI3BIHIIBI FACBIPJABIH OIpiHINI >KapTHICHIHIAFBl Ka3aK TApHXbl OOWBIHINA Ka3aK AaKbIH-KbIPAYJIapbIHBIH IIbI-
FapMaJiapblHIaFbl MOJIMETTEpAl TapuxW Taijay Heri3iHae oObeKTHBTI Oara Oepyre Kajam jxacanjpl. ABTOpIap
TapanblHaH aKbIHIAP MEH XKbIpaylapblH LIbIFapMaiapbl Ka3aKTapAblH OPTA3HSIbIK XaHIBIKTAPMEH KapbIM-KaTbl-
HACTApbIHBIH TAPUXBIH 3epPTTEyie KYHIIBI XKOHE PACTANFaH AEPEKTep OOJIBIN TaObLIabl JKOHE KapanaiblM XaJbIKThIH
Kaszak nmamacelHIa OpBIH ajfaH OKWFajapra Ke3KapacTapblH OUIIIpe[i ereH KOPBITBIHIBI Kacaiasl. Makana
Kazakcran PecnyOnukacel biniM »koHe FBUIBIM MHHHUCTPIITIHIH Ipreiii jkoHE KOJIAaHOANbl FBUIBIMH 3epTTeyJepli
Kap KbUIaH/ABIPY TPAHThI asChIHA JAabIHAAIbL.
Tyiiin ce3mep: Ka3ax IepeKTepi, )KbIpay, aKblH, KapbIM-KaTeiHac, Ka3ak nanmacel, Xuya, byxapa, Kokas.

7K. M. Ty;an6aesa,' A. M. Xaiipy.11aesa’

'Vuusepcurer nm. Cyneiimana Jlemupens, Kackenen, Kazaxcran,
Kasaxckuii HAMOHABHBIH yHHEBepcHUTeT M. anb-Dapadbu, Anmatsl, Kazaxcran.

KA3AXCKHUE HCTOYHUKHU 11O UCTOPUU B3AI/IMOOTHQHJEHI/II71 KA3AXOB
CO CPEJHEA3AUTCKHUMHU XAHCTBAMM B XVIII - HEPBOU ITOJIOBUHE XIX BB.

AnHoTanus. CTaTbs NOCBSIIEHA U3YYEHUIO Ka3aXCKUX UCTOYHHUKOB MO UCTOPHH B3aMMOOTHOIIEHUH Ka3aX0B C
Byxapckum, Kokannckum u XusnnckuM xanctBamu B X VIII — nepBoit nonosune XIX Beka. B ucrounnkosegueckuit
0030p BKJIIOYEHBI COYMHEHHSI Ka3aXCKOT'O MO3THYECKOro (hOJIBKIIOpa, COZAEpIKallie OpPUTHHAIBHBIA MaTephall 110
uccienyemMoil nmpobiaeme. ABTopamMu yaensiercs o0coboe BHUMaHHE U3YUCHHUIO NMPOU3BEICHNHN JIUTEPAaTYPHOTO Tede-
HUS «3ap 3aMaH», COXPAHUBIIMXCS 10 HAIMX JHEH B MHCHbMEHHOH M ycTHOH (opme. B craThe Oblna mpennpunsiTa
MOTIBITKA OOBEKTUBHO OICHHUTH CBEACHUS MPOM3BEICHNN Ka3aXCKUX aKBIHOB M JKBIpay Mo MCcTOpuH kazaxoB X VIII —
nepBoii mooBuHEI XIX BB., HA OCHOBE HCTOPUYECKOTO aHAIN3a BHIIBJICHHOTO MaTepuaia. ABTOpaMu CesiaH BBIBOJ
0 TOM, YTO NPOM3BEICHUS AKbIHOB U KbIpay SBISIOTCS LICHHBIMH M JOCTOBEPHBIMU HCTOYHHKAMU UIS U3y4YCHHUS
UCTOPHUH B3aHMMOOTHOLIEHUH Ka3aXOB CO CPEAHEa3MaTCKUMHU XaHCTBAMH M OTPa)KalOT OTHOIIEHHWE ITPOCTOr0 HapoJa
K IPOMCXOAMBIINM COOBITHsIM B Kazaxckoit crenu. CTaThsi MOATOTOBICHA B paMKax rpaHTa MuHHCTEpCTBa 00pa3o-
BaHMs M Hayku PecnyOnuku Kazaxcran nmo ¢puHaHcupoBaHHIO (DYyHIaMEHTAIbHBIX M HPUKIJIAJHBIX HAYYHBIX HCCIe-
IOBaHUH.

KioueBble ci10Ba: kKa3axCcKue UCTOYHUKH, JKbIpay, aKbIHBI, B3auMooTHoleHus, Ka3axckas crens, Xusa, by-
xapa, Kokang.
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Abstract. The legal system of any state should be considered in close connection with other national legal
systems and with international law. Such a “legal triangle” serves as a common legal space, in which different nor-
mative legal arrays interact, collide, and coexist. And in this relationship there is a lot of sustainable and regular,
controversial and random. It is based on common integrative processes, strengthening cooperation of states in the
economic, social, cultural and other spheres. The Constitution of Uzbekistan of 1992 has assigned an important place
in the legal system to international law. In the modern period, when intensive work is underway to improve Uzbek
legislation, the use of methods of both domestic and international legal regulation is required. In state law, these are
the constitutional foundations of foreign policy, the competence of the supreme bodies of state power in the sphere of
international relations, the regulation of citizenship, the rights and freedoms of the individual. In the civil and family
law, civil proceedings are both traditional issues of private international law, legal assistance in civil and family
matters, improvement of foreign economic relations, received particular relevance. In the criminal law and criminal
proceedings are multidimensional aspects of cooperation in the fight against crimes, providing legal assistance in the
criminal matters.

Keywords: rule of law, supreme of law, international law, legal files, legal triangle, integrative processes, inter-
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Legislation must reflect the folk traditions, customs, and moral norms rooted in the daily life of the
population and inherited from centuries of history of interpersonal and inter-nationality communion and
profession of faith which are not contrary to universal humanitarian values, rights, and freedoms of
people. One can not turn back the River of Time, nor return a civil secular society to the era of the
dominance of norms of the Shari'ah. The Shari'ah is an absolutely concrete historical phenomenon. It is
hardly necessary in a modern society to elevate it to an absolute, to treat it literally. This would be
contrary to the very pragmatic philosophy of the Shari'ah, where the spirit is raised above the letter, the
new is not rejected and is agreed with the known. It would be reasonable to take into account the
conciliatory experience of the regulation of certain spheres of private law by the Shari’ah when building a
rule-of-law society in Uzbekistan [1].

Such approaches already are underway. Take, for example, the priority of the family and social
support (in the spirit of sadak-a voluntary gift to the needy). From the times of the caliphs of the Abba-
sides (who first came as al-Mansur) thekadii (judge) was removed from the influence of local authorities.
Now that tradition, directed towards the independence of judges, in modern form is embodied in Article
93(11) of the Constitution of the Republic Uzbekistan.

The creative application of the commentary traditions of the fakir are of interest when seeking ways
of judicial reform. The role of interpretation by the Constitutional and Supreme courts of laws, charac-
teristic for the legal culture of the world of Islam, is growing.
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In the Civil Code of the Osman Empire, the Majalla (1869-77), 99 principles of Muslim Law were
consolidated, which draw attention for their expression of civility culture. Many norms of Muslim civil
and trade law were precisely defined therein: purchase-sale, rental, moveable and immoveable property,
worker, suretyship, pledge, commercial and neighboring partnerships, and others. Especially interesting is
the legal ethic of trade and labour transactions, commercial relations, that is, not the lack of which so
many modern entrepreneurs complain.

A distinctive feature of modern Uzbek society is the perception of the religion of Islam as part of the
culture of the people, as the bearer of universal humanitarian values, the custodian of national spiritual
traditions. Religious principles and norms serve as an original criterion of the spiritual-moral state of
society. Hence the great influence of religion and its norms and principles on the life of society. The
mentality of the Uzbek people is determined by them to a significant degree, those values which they
share.

A comicalness and paternalism of the State are characteristic of the Uzbek way of life. Of course, the
community is a universal form through which all peoples of the world go, but in Uzbekistan the collec-
tivist principles, collective interests, always have prevailed over special interests, individual interests. The
weakness of the individualist principle is a specific feature of Uzbek legal being. This should be taken into
account when attempts are made to introduce into Uzbek life and to accelerate the development of private
entrepreneurship with a global embrace of private ownership in various spheres of life.

Law reform must be based on religious and moral principles and norms traditional for Uzbekistan, for
only then do laws acquire their vitality and are accepted by society. Therefore in laws to be adopted the
folk traditions, customs, and moral norms rooted in the daily activity of the population and inherited from
centuries of history of interpersonal and inter-nationality communion and profession of faith and not
contrary to universal humanitarian values, rights, and freedoms of people must obligatorily be taken into
account and reflected.

Of course, the traditions of the Shari’ah must be studied above all within the framework of legal edu-
cation and legal science, and then by legislative policy, obligatorily from the positions of legal progress,
humanity, and civilisation.

The need for constitutional reform was evident by the end of the 1980s. After the proclamation of
State sovereignty, society could not be content with the Soviet Constitution adopted under the old socio-
State system (1978) within the framework of the constitutional system of the former USSR. Attempts to
adapt the old Constitution to the new realities were not crowned with success. More than 100 changes and
additions made in its text deprived it of internal logic and gave rise to numerous contradictions.

Constitutional reform in Uzbekistan was evolutionary and constant. In March 1990 during the period
of existence of the USSR Uzbekistan was the first union republic to introduce the presidential form of
rule. This was the beginning of the reorganization and renewal of the politico-legal system in Uzbekistan.
In June 1990a Declaration on sovereignty and a Decree of the Supreme Soviet of the republic on the
creation of a constitutional commission to work out a new Constitution of Uzbekistan were enacted. In the
legal sense these acts were new since in the theory and practice of State-law construction of Uzbekistan
they were adopted and implemented for the first time.

The 1992 Constitution became the “visiting card” of sovereign Uzbekistan. It embodied the tradi-
tions of many centuries of Uzbek legal history and the principles of world constitutional experience. If the
1992 Uzbek Constitution is considered in connection with world constitutional development, one may say
that it has been consistently inserted in a number of the “second generation” constitutions adopted in
western European countries after the Second World War [2, p. 21].

World constitutional experience was used in the Constitution of Uzbekistan through:

- the principles of constitutional regulation - human rights, adherence to norms of international law,
separation of powers, stability of the Constitution;

- the rejection of ideologicization; that is, the Constitution does not aspire to bind society to a
previously determined economic system in accordance with the prevailing ideology;

- constitutional guarantees - supremacy of the Constitution, creation of a Constitutional Court, special
procedure for changing the Basic Law;
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- presidential republic as one of the form of direct power of the people, since the Constitution deter-
mines the legal status of the President as the Head of State and executive power;

- constitutional technique; that is, organisation of the text into a Preamble and by sections, chapters,
and articles, as well as the logic of their positioning;

- juridicisation and conciseness of content so as not to create superfluous regulation fettering real
State life; reducing to a minimum in the Constitution of so-called renvoi norms to future law also is
responsive to this task.

Often it is asserted that the 1992 Constitution of Uzbekistan is structured along the French model.
This assertion is only partly correct. Of course, the Constitution of Uzbekistan has its distinctive features
and differs from the French Constitution. It is sufficient to recall that the Uzbek parliament, unlike the
French, is unicameral. However, if we speak of the form of rule provided for by the 1992 Constitution of
Uzbekistan, here the proximity to the French model is evident. Uzbekistan, just as France, is a republic of
the presidential type, both being distinctive from the presidential republic of the American model. The
undoubted proximity of the Uzbek Constitution to the French model is to be discovered: in the procedure
for election of the President, in the powers of the President as Head of State, in his role in the forming and
the activity of the Government, in the right to dissolve parliament in the procedure provided for by the
Constitution.

Unlike the Soviet basic law, there is no dominance in the 1992 Constitution of Uzbekistan of Euro-
centric constitutional regulation, but there is a reasonable taking into account of the norms of a civil so-
ciety, separation of powers, checks and balances inherent to the democratic constitutions of the countries
of the West. And here the influence of the spiritual and legal traditions of Islam, communities, the
constitutional understanding of the State as a large family where the leader is responsible for the quiet,
dignity, and well-being of its members is evident [3, p. 29].

The 1992 Constitution of Uzbekistan is the creative unity of fatherland State-legal, spiritual-cultural
requirements in progress and the world experience of stable constitutional self-development.

The criteria for the quality and effectiveness of the Constitution of Uzbekistan are:

- the conformity of the Constitution to the requirements and prospects for the development of a
democratic, rule-of-law State in Uzbekistan. Here are taken into account the unity of the requirements of
the transition period and prospects for cultivating the autonomous experience of Uzbek statehood and law;

- autonomous creative application of world constitutional experience and taking into account the
wealth of fatherland historical and legal traditions in the constitutional law-creation of Uzbekistan;

- the high potential of the application of the Constitution;

- the leading role of the Constitution as the source of law in force and orientates of constitutional and
current legislation;

- the significance of the Constitution in achieving stability in the State and society; that is, its
pluralistic and consensual possibilities;

- legal technique, metaphorical integrity and systematic nature of the Constitution, which ensures its
substantive consistency;

- international legal thesarus (commonality of understanding) of the basic terms in the Constitution,
which facilitates its incorporation into worldwide legal space.

The 1992 Constitution of Uzbekistan is the hierarchically major source of Uzbek law. 11 serves not
only as the legal base for the adoption of new normative legal acts based on it (the “external” change of
the legal system), but also as the criterion for resolving the question of the constitutionality of prevailing
legal norms (change of the legal system “from within”).

The legal properties of the Uzbek Constitution as the centre of the legal system are manifested in the
following:

(1) Constitutional norms are the highest material criterion of Uzbek law. All this is contained in
Uzbek law and is manifest therein must conform to constitutional norms;

(2) The presence in the text of the Constitution of references to the basic principles of the legal
system which were formulated in Section One. These are: man, his rights and freedoms as the highest
value, power of the people effectuated directly (referendum) and through representative agencies, law-
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abiding state, political and ideological pluralism, separation of powers, freedom of economic activity and
equality of forms of ownership, and the primacy of international law. No other provisions of the
Constitution and branches of law may be contrary to these principles;

(3) The constitutional determination of the sources of law by means of regulating the competence of
State agencies. Here it is essential to clarify that the Constitution has differentiated not all types of sour-
ces, but only written;

(4) The constitutional norms themselves have direct effect. The purposes and principles of the Con-
stitution have direct effect if they are directly perceived by people and influence their behavior. The
contemporary system of legislation of Uzbekistan acts as part of the legal system. The creation of a stable
legal system developing by evolutionary means is a priority in the aspect of the legislative consolidation of
new social relations and social values.

The creation of a new legislative system is effectuated with regard to several major orientations. The
first orientation is the creation of the legal foundations of State construction. The downfall of the former
USSR and acquisition of State independence by Uzbekistan advanced State construction to the group of
priority tasks. This above all is confirmation of the principles of sovereignty, democracy; power of the
people, human rights, in a word, the creation of the rule-of-law State and a civil society. The need arose to
form new institutions of State power and the consolidation thereof. Of course, many of these tasks con-
fronted Uzbekistan earlier, but after the demise of the USSR their significance and urgency grew im-
mensely [4, p. 82].

Within the framework of this orientation constitutional law were adopted “On the Foundations of
State Independence of the Republic Uzbekistan” (1991) and “On the Olii Mazhlis of the Republic Uzbe-
kistan” (1994), laws on the Cabinet of Ministers of the Republic Uzbekistan (1993), on the courts (1993),
on the Constitutional Court (1993), on the Supreme Economic Court (1993), laws on elections to the Olii
Mazhlis (1993, 1998-99), on elections of the President (1991,1998),0on the referendum (1991), on the
Central Electoral Commission (1998), on the Procuracy (1992), on the notariat (1996), on State power in
the localities (1993), on agencies of self-government of citizens (1993,1998), and others.

A unique mechanism for self-government of citizens has been formed whose roots lie in the folk
traditions and historically-formed community relations - the mahalla. It was recognised that gatherings of
citizens of settlements, kishlaks, and mahallas are an agency of self- government facilitating the realisation
by citizens of their right to participation in management of the affairs of the State, uniting them to resolve
social and economic tasks on their territories.

The second orientation is the forming of a system of market legislation laying the foundation for new
economic relations, above all relations of ownership and free entrepreneurial activity. The legal regulation
of economic activity is becoming the basic form of State pressure on the economy. The transition to a
market economy required the adoption of numerous laws and other normative legal acts (edicts of the
President, decrees of the Government, and departmental acts). Questions of ownership, the legal status of
enterprises, the procedure for the effectuation of foreign investments are regulated in them, and other
questions of entrepreneurial activity are resolved.

A Civil Code has been adopted - the Charter of market law. Among market laws there are: laws on
ownership (1990), on destatisation and privatisation (1991), on pledge (1992), on lease (1991), on priva-
tisation of the State housing fund (1993), on enterprises (1991), on cooperative societies (1991), on the
agricultural cooperative “Shirkat” (1998), on the dekhkan economy (1998), on the farmer economy
(1998), on economic societies and partnerships (1992), on banks and banking activity (1996), on entre-
preneurship (1991), on insurance (1993), on stock exchanges and stock exchange activity (1992), on secu-
rities and the stock exchange (1993), in auditor activity (1992), on competition and limitation of mono-
polistic activity on the goods markets (1996), on limitation of monopolistic activity (1994), on joint-stock
societies and defence of the rights of stockholders (1996), on the mechanism for the functioning of the
securities market (1996), on chambers of goods- producers and entrepreneurs (1997), a tax code (1997),
and others.

In guaranteeing the equality of all forms of ownership, freedom of economic activity, and free move-
ment of goods and capital, market legislation opens broad opportunities for the free development of a civil
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society, the forming of a new market, possibly mixed, but in any event more rational economic structure
of society than previously [5, p. 276].

The third orientation is the creation of legislation ensuring the constitutional and legal rights of man,
social guarantees, and social support of the population. Laws have been adopted which regulate and gua-
rantee the rights and freedoms of man, social organisations, freedom of conscience and profession of faith,
and the mass media.

A system of social legislation has formed. The labour code (1995), family code (1998), and laws on
employment (1992), protection of labour (1993), social defence of disabled persons (1991), State pension
security of citizens (1993), foundations of State youth policy (1991), protection of the health of citizens
(1996), quality and safety of food products (1997), and additional privileges for women (1999) defend the
interests of the most needy strata of the population under the complex conditions of transition to a market.

No less important than those considered is the fourth orientation of law-creation. Without devoting
attention to the moral health of society, spiritual development of its members, raising of their legal culture,
one will not succeed in resolving those practical tasks which determine the prospects for the development
of Uzbekistan; that is, essential legislation directed towards preserving national distinctiveness, language,
education, and cultural legacy][6, p. 68].

Uzbekistan has acceded to the principal documents of the United Nations Educational, Scientific, and
Cultural Organization (UNESCO), such as the 1954 Hague Convention on the protection of cultural
valuables in the event of armed conflict, the 1972 Convention on the protection of world cultural and
nature legacy, and the 1970 Convention on measures directed towards the prohibition and prevention of
the illegal import, export, and transfer of the right of ownership to cultural valuables.

Laws on the flag (1991), arms (1992), and anthem (1992) demonstrate to the entire world the norms
of honour, pride, historical memory, and aspirations of the peoples of Uzbekistan. Laws on the State
language (1989, 1995) and citizenship (1992) have important significance for a spiritual renaissance. Laws
on education (1997), on the protection of nature (1992), on author's right and mixed rights (1996), on the
establishment of titles of honour (1996), and on specially protected territories (1993), on the export and
import of cultural valuables (1998) are being realized. Spiritual-cultural legislation is directed towards
preserving the valuables for the people, for their spirit, affirmation of self-awareness, love for life, and
strengthening of patriotism. Any State is strong with such a spirit.

The fifth orientation is the creation of legal foundations determining Uzbekistan to be an equal
subject of international relations - one of the new and virtually unexplored orientations of law-creation
activity. Under conditions of a totalitarian unitary system Uzbekistan de facto was deprived of the pos-
sibility of direct access to the international arena, did not have its own foreign policy and foreign eco-
nomic State institutions, and did not have its own legislation.

The ratification by Uzbekistan of the basic international covenants and agreements opened a new
page in the history of the development of foreign links of the country. Laws on the procedure for the ap-
pointment and recall of heads of diplomatic representations (1992), the establishment of diplomatic classes
and ranks for diplomatic workers (1992), on international treaties (1996), on principles of foreign policy
activity (1997), and a consular statute (1996) are fundamental in the sphere of foreign policy activity.

In the foreign economic sphere the adoption of laws directed towards the creation of the legal
foundations of attracting foreign investments to the economy of Uzbekistan and an expansion of foreign
economic activity are of great importance. Laws on guarantees and measures of defence of the rights of
foreign investors (1998), on investment activity (1998), and on foreign economic activity (1992) are di-
rected towards the creation of a normal legal “investment climate” for foreign investors. Investment laws
of Uzbekistan, just as bilateral agreement on guarantees and defence of foreign investments and multi-
lateral conventions (1964 Washington Convention on the settlement of investment disputes, 1986 Seoul
Convention on insurance of investments) contain norms of public law determining the status of foreign
private ownership, the legal regime of foreign investments, guarantees of foreign investments against
“political” risks (nationalization, taxation, export and import duties, transfer of capital and profit, and so
on), and the conditions of legal defence of the rights and interests of foreign investors. Specific private in-
ternational investment relations are regulated by norms of civil legislation; that is, by private law [7, p. 74].
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Thus, the contemporary legislation of Uzbekistan creates a legal foundation for the transition period,
the process of a legal replacement of a socio-political system and economic relations which have outlived
themselves, and the confirmation of new democratic norms and socio- legal guarantees. Of course, the
level of development and quality of the legislative system are determined not by the quantity of laws
adopted, but by the execution of these laws at all levels since legal norms live and operate only when they
live in man and operate through him, and reflect the historical traditions, customs, and spiritual-moral
norms.

Gradually the legal ideology is transformed, a search proceeds for the most effective forms of legal
regulation, and a close linkage of law-creation practice and organisation of the law enforcement process
with economic and political reforms.

As the research scholars Madina Tasheva, Aigerim Bakhtgalieva and Benjamin Chan Yin-Fah noted:
“In last year’s Uzbekistan achieved boom in entrepreneurship. Females from urban and rural areas started
to establish their private business activities. First Uzbek women NGO, Business Women Association
(BWA) has been contributing to the expansion of private sector by supporting new female enterprises”
[8, p. 127].

Legal values and ideals of a modern democratic State consolidated in the Constitution of Uzbekistan,
and also closer integration of the Uzbekistan legal system with international law, oblige the use of positive
international and foreign legal experience in the forming of a unified system of Uzbek legislation.

The legal system of any State can not be considered outside its links with other national legal systems
and with international law. Such a “legal triangle” serves common legal space in which various normative
legal blocks interact, collide, and coexist. In that interlinkage there is much stable and in accord with the
laws of societal development, and much contradictory and incidental. General integrative processes
strengthening the cooperation of a State in economic, social, cultural, and other spheres are the foundation.

The 1992 Constitution of Uzbekistan, in relegating to international law an important place in the legal
system (Article 17), stipulated a close contiguity of the Constitutional Court of the Republic Uzbekistan
with international law. We refer to the fact that, according to Article 109 of the Constitution of Uzbe-
kistan, the Constitutional Court determines the conformity to the Constitution of inter-State treaties.
Generally- recognised principles and norms of international law in the practice of the Constitutional Court
are important criteria of the constitutionality of laws and other normative acts contested in the Court and
falling within its jurisdiction.

In the modern period when intensive work is being conducted with regard to improving Uzbek
legislation, the use of both municipal and international legal regulation are required. Today virtually any
branch of legislation is linked with international treaties. In State law these are the constitutional foun-
dations of foreign policy, the competence of the highest agencies of State power in the sphere of inter-
national relations, the regulation of citizenship, the rights and freedoms of the individual. In civil and
family law and in civil procedure there ate traditional questions of private international law and of
rendering legal assistance in civil and family cases, as well as questions of improving foreign economic
links, and in criminal law and criminal procedure, multi-tiered aspects of cooperation in the struggle
against criminality and rendering legal assistance in criminal cases [8, p. 130].

The 1992 Constitution of Uzbekistan accepted a complex of principles and norms of international law
from the United Nations Charter, the 1948 Universal Declaration of Human Rights, and other international
convenants on human rights, the Helsinki Final Act, and the Paris and Madrid charters. This approach is
especially clearly expressed not only in Chapter IV “Foreign Policy”, but also in the Preamble, Section
Two on the “Basic Rights, Freedoms, and Duties of Man and Citizen”, and Section Three “Society and the
Individual”, Chapter XXIII “Electoral System”, Chapter XXII “Judicial Power of the Republic Uzbe-
kistan” and Chapter XXVI “Defense and Security”.

In the conclusion we would like to remind, that for the first time in the history of Uzbek law, the
priority of generally-recognised norms of international law over municipal has been proclaimed. This
completely corresponds to the general trend of resolving the question of the correlation of municipal and
international law, reflecting the growing role of the last during the second half of the twentieth century.
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'Kasak y/ITThIK arpapiislk yHHBepeHTeTi, AnMaThl, Kazakcran,
2 AGaii aTbIHAAFBI Kasax yITTBIK IegarorukanslK yHUBepcHTeT, AnMatsl, KazakcTas,
*Muunran yansepenrer, CIIA

O3BEKCTAH PECITYBJIMKACBIHBIH K¥KbBIKTBIK )KyﬁECIHI[EFI
MOJEPHU3ALUAIBIK TEHAELNUAJIAP KAUJIBI

AHHOTanMsi. OpKEHUETKEYMTBUIFaH KaHJal eJliH KYKBIKTBIK JKyHeciH KapacTblpMacakTa oJjapibl Oacka Ja
WITTBIK KYKBIKTBHIK JKYHEJIEpMEH, XaJbIKapajblK KYKBIKIEH CajbICThIpa OTHIPBHIN KapaiMbl3. OChIHIaW KYKBIKTBIK
YIIOYPBIII JKanmbl KYKBIKTBIK KEHICTIK Ooibn Kb3MeT ereni. OHa opTypili HOPMAaTHBTI-KYKBIKTBIK MacCHBTED
Ke3zmece OTHIPBII Oip-OipiHe ocepeteni. Ocbl oceprepne, OaimaHpICTapia KOITETeH KANBINITACHIT KajdFaH >KOHE
3aHIACTHIPBUIFAH KAHIIBUTBIKTaApMEH Ke3IeHCOKTHIKTap 0ap. OmapaplH HeTi3iHIe JKalbl HHTETPATHBTIK IPOLECCTEP
JKaTBIp, OJNap MEMIIEKET apajblK KaTHIHACTBI DKOHOMHUKAJIBIK, OJIEYMETTIK, MOICHH KaThIHAcTapAsl OipiKTipesmi.
1992 xpurrsl O30ekicTan KOHCTHTYHMACHIHAA XalbIKapanblK KYKBIKTa epekmie opbeiH Oepinren. Kasipri kesne
O30eKicTaH 3aHHaMajapbl WHTCHCHBTI TypAe JKETUIAIpy YCTiHAEe Oyl mapanxap XalbIKapadblK ToXKipubenepmi
KOJaHybl Tajam eTedi. MemileKeT KYKBIFBIHIA OJ CBIPTKbI CasCaTThIH KOHCTUTYLMSUIBIK HeTi3i, MEeMIIEKETTiK
OMJIIKTIH >KOFapFbl CaTBICBIHIAFbl KbI3METKEPJIEp KY3BIPETIHIE XKOHE a3aMaTTapiblH TYJIFalapAblH KYKbIKTapbhl MEH
epKIHAIKTEpiH CcaKTayFa OarbITTAIFbIH. A3aMaTTHIK XKOHE >KaHYs KYKBIFBIHJA, a3aMaTThIK Ipoueccre Oy OarbiT
XaJIBIKAPAJIBIK KEeKe KYKBIFbI MOCeJIeCi PEeTiHE JOCTYPill Typ/e Kapasia/ibl, a3aMaTTap MeH XKaHys ICIHJIE XKOHE COHFBI
Ke3ze OeJICEHIUTIK KOpCeTin OTHIPFaH XallbIKapalblK ASKOHOMHKAJBIK OalnaHbICTapia, KBUIMBICTHIK KYKBIKTA,
KBUIMBICTBIK, TIPOIIECCTE - OaiiylaHbICTapAbIH KaH-)KaKTa acIeKTLIep KapacThIPBUIBII, SPTYPJi KbUIMBICTBIK icTepe
KYKBIKTBIK KOMEK KopceTirye.

Tyiiin ce3mep: 3aH GachIMIBIFBI, KYKBIKTHIK HETi3, XalbIKapajblK KYKbBIK, KYKBIKTBIK MacCHUBTEP, KYKBIKTBIK
YIIOYPHIII, MHTETPATHBTI MPOILECCTEP, XATBIKAPAIBIK OaiilaHBIC, MEMIIEKETApANBIK KeliciMaep, KOHCTUTYIIHOHAII-
ZIBIK, 3aHT€PITIK.

3. K. Aronosa’, JI. V. Kycamlonz, Vuucrou Haran®

'KasHAY, xadenpa npasa, Anmarel, Kasaxcras,
’KasHITY um. AGas, obIieyHHBepeuTeTcKas kadeapa MOMUTONOIHH U COMATBHO-QHIOCOPCKUX THCIHILIHH,
Anmartsl, KazaxcraHn,
*Yuusepcuter Muunran, CIIA

O MOJIEPHU3AIIMOHHBIX TEHJIEHIUAX B IPABOBOM CUCTEME
PECITYBJIMKH Y3BEKUCTAH

AnHoTanus. [IpaBoByro cuctemy J000T0 rocyAapcTBa HYXKHO paccMaTpuUBaTh B TECHOM CBSI3U C JAPYTUMH
HaIlMOHAJIbHBIMHU TPABOBBIMU CHUCTEMaMH U C MEKAYHApOIHBIM IpaBOM. Takoil «IpaBOBOW TPEYTOJIbHUK» CIY>KUT
00IIMM TIPaBOBBIM MPOCTPAHCTBOM, Ha KOTOPOM B3aMMOJIEHCTBYIOT, CTAIIKUBAIOTCS, COCYILECTBYIOT pa3Hble HOpMa-
TUBHBIE TIPaBOBbIe MacCUBBL. [IprueM B 3TOM B3aUMOCBSA3M €CTh HEMAJIO YCTOWYHMBOIO M 3aKOHOMEPHOTO, IMPOTH-
BOPEUYMBOIO M CIIy4aiiHOTO. B OCHOBe jiexkar o0Ire MHTErpaTHBHBIE MPOLECCH], YKPEIUISIOMEecs COTPYJHIIECTBO
rocyJapcTB B 3KOHOMHYECKOM, COIMANbHOM, KyJbTYpHOW M HMHBIX cdepax. Koncrurynus VY3bekucrana 1992 r.,
OTBeNa MEXAYHApOJHOMY IpaBy Ba)KHOE MECTO B NpPaBOBOH cucteme. B coBpeMeHHBI mepuoa, Korga BEAETCs
WHTEHCHBHAs paboTa IO COBEPIICHCTBOBAHHIO Y30EKCKOTO 3aKOHOMATEIbCTBA, TPEOyeTcs UCIOIb30BaHUE METOIOB
KaK BHYTPHT'OCYAApPCTBEHHOTO, TaK M MEXIyHapOJHO-IIPABOBOTO PETYJIMPOBAaHMSA. B rocyqapcTBeHHOM Ipase 3TO
KOHCTHTYLIMOHHBIE OCHOBBI BHEUTHEH IMOJIMTHKN, KOMIETEHIUS BBICIINX OPTaHOB FOCYAAapCTBEHHOHN BIIACTH B cepe
MEKAYHApPOAHBIX OTHOIICHHUH, peTJIaMEHTalus TPaXKJAaHCTBA, IPaB U CBOOO] JTMYHOCTH. B rpasknaHckoM u cemei-
HOM IIpaBe, TPaXIaHCKOM IIPOIECCE ITO KaK TPAAUIMOHHBIE BOMPOCH! MEXIYHAPOAHOTO YAaCTHOTO IPaBa, BOIPOCHI
OKa3aHMS MPAaBOBOM MOMOIIM IO TPAXKIAHCKUM W CEMEHHBIM JieflaM, TaK U IOJIyYUBIIME OCOOYIO aKTyaJbHOCTD
BOIIPOCHI COBEPIICHCTBOBAHUS BHEIIHE3KOHOMUYECKHUX CBsI3€H, B yroJOBHOM IpaBe M YrOJOBHOM IIpOLiecCEe —
MHOT'OIIJIAHOBBIE aCIEKThl COTPYIHUYECTBA B OOpPbOE C MPECTYNMHOCTHIO, OKAa3aHUsl MPABOBOM IOMOILY 10 YIOJIOB-
HBIM JIeJIaM.

KiioueBble cj10Ba: BEPXOBEHCTBO 3aKOHA, FOCHOJCTBO IIPaBa, MEXAyHAPOJHOE IMPABO, IIPABOBBIE MACCHUBHI,
IIPaBOBOM TPEYTOJIbHUK, HHTETPATUBHBIE IPOLECCHI, MEXIYHAPOAHOE COTPYAHUIECTBO, MEXKIOCYJaPCTBEHHBIE JOI0O-
BOPBI, KOHCTUTYLITHOHHOCTb, FOPUCIUKIHSL.
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EFFICIENCY OF METHODS OF FIGHTING RESPIRATORY DISEASES
OF CALVES IN “BAYSERKE-AGRO” LLP

Abstract. The article presents the results of clinical and epizootological data, bacteriological and serological
studies of biological material from sick calves. As a result of bacteriological examination of feces samples from 3
calves (inv. Ne 7022, inv. Ne 70420, inv. Ne 7886) with clinical signs of salmonellosis (bronchopneumonia, increased
body temperature, general depression, lack of appetite, characteristic posture with drooping neck), received for
research in 2016, calf salmonellosis pathogen was isolated from fecal samples from all calves Salmonella dublin.
3 cultures isolated from calf feces were identical in their cultural-morphological, tinctorial, antigenic and pathogenic
properties. Based on the study of the biological properties of the culture identified as S. dublin. Specific Salmonella
antibodies were recorded in the serum of sick calves in RA with salmonella antigen. As a result of science-based
veterinary-sanitary and preventive measures in the economy, salmonellosis of calves was eliminated. There were no
cases of outbreaks of salmonellosis among calves on the farm, which indicates the effectiveness of methods to
control salmonellosis of calves at “Bayserke-Agro” LLP.

Relevance. Currently, the epizootic situation of respiratory infections of calves is worsening. Intense
burdened livestock buildings is consistent with the concept of microbial "stress" of animals. The pro-
portion of infection of farm animals with salmonellosis has increased. It is noted that the intensification of
the epizootic process entails the complication of the state of the epidemiological environment.

Salmonella infections are infections with a global distribution and represent the most important
veterinary and biomedical problem in all countries of the world. Salmonella-paratyphoid bacteria patho-
gens for humans and animals. The genus Salmonella is named after the American explorer Salmon (1885).
For the first time, Salmon and Smith isolated the first representative of Salmonella suipestifer, an ex-
tensive group of Salmonella, from the body of a pig. Currently, there are more than 1,500 Salmonella
serotypes.

It is known that the main reservoir of Salmonella infection are representatives of the animal world.
Carriage of Salmonella by clinically healthy animals and birds, the meat of which is most often used in
human nutrition, is a significant danger in the occurrence of foodborne diseases. Salmonella is contami-
nated with sewage of food industry enterprises and livestock farms.

Calves are the main source of salmonella (paratyphoid) infection. There is a growing role of animals
as sources of human salmonellosis. The clinical course of salmonellosis is characterized by extreme
diversity, the presence of a significant number of light, wiped, and atypical forms that make it difficult to
make a diagnosis. Calves have asymptomatic carriage of Salmonella. Salmonella bacteria carriers are
infected calves, which, being outwardly healthy, secrete salmonella with feces and urine. In the internal
organs of such animals, salmonella is found mainly in the liver (bile, gallbladder mucosa), as well as in the
mesenteric lymph nodes. Bacterium carriers are the main reservoir of Salmonella infection and represent a
particular danger as a source of infection for young farm animals. Bacterial carriers are also a source of
toxic infection for people by eating foods from such animals.

Polypathogenic salmonella is important. Most salmonella pathogens for humans, and for various
species of animals and birds. In some cases, salmonella is ubiquitorous (S. typhimurium), although some
are peculiar only to specific regions. Young salmonellosis occurs in all countries of the world, regardless
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of climatic and geographical conditions. The stationary deprivation of farms is associated with hidden
carrier (release) of Salmonella and unfavorable living conditions for animals. The accumulation of the
pathogen in the environment contributes to the content with the unsanitary maintenance of farms. The
source of the causative agent of salmonellosis are sick and ill animals. Animals are infected by the
alimentary route, less often - through the respiratory system, foals and lambs - in utero. Salmonella, once
in the intestine, multiply and cause an inflammatory process. When a bacterial cell is destroyed in the
body, endotoxins are released. From the intestines, salmonella and their metabolic products, especially
endotoxins, can penetrate into the lymphatic system, and then into the blood; the disease in such cases
proceeds as a septicemia [1, 2].

Salmonellosis affects calves after a detached age - from 10 to 60 days. Unfavorable factors, poor
feeding and maintenance contribute to the development of the disease. Salmonellosis is a seasonal disease.
There are acute, subacute, chronic course of the disease, as well as asymptomatic bacteriocarrier [2]. The
incidence of young salmonella depends on age. Calves suffer from salmonellosis between the ages of 10
and 30 days or over 1.5 months. In calves, salmonellosis occurs with symptoms of bronchopneumonia and
arthritis [3].

Research results. As a result of bacteriological examination of samples of faeces from 3 calves (inv.
Ne 7022, inv. Ne 70420, inv. Ne 7886) with clinical signs of salmonellosis (bronchopneumonia, increased
body temperature, general depression, lack of appetite, characteristic posture with drooping neck),
enrolled in a study in 2016, the salmonellosis calf pathogen Salmonella dublin was isolated from fecal
samples from all calves. Specific Salmonella antibodies were recorded in the blood sera of all calves in
RA.

A uniform turbidity without a ring and sediment was observed in the seeding of samples from the
faeces on the MPB, small convex round bluish translucent colonies with smooth edges in the S-form grew
on the MPA. On the Endo medium, colorless round colonies grew, on bismuth sulfite agar - black colonies
with metallic luster. In smears prepared from daily agar cultures of Salmonella and Gram-stained, small
gram-negative rods with rounded ends, typical of the genus Salmonella, were observed. On picture shows
salmonella isolated from calves.

S. dublin in a gram-stained smear

The picture shows small gram-negative rods with rounded ends.

When sowing crops with an injection on SA, the characteristic mobility of Salmonella (mobile sticks)
was observed.

Selected cultures agglutinated with polyvalent AVSDE Salmonella and monoreceptor Salmonella
serums O-9 and HHC (g, p) [4]. All cultures isolated from calves are identified as Salmonella dublin.
White mice infected with salmonella diurnal broth culture subcutaneously in the back area fell on the
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following day after infection. An infecting culture of S. dublin, not contaminated by extraneous micro-
flora, was sowed from the heart and liver of biotinous mice. Selected cultures were identical in biological
properties. Identification of cultures was carried out in accordance with the determinant of bacteria
Burgi [5].

Based on the study of cultural-morphological, antigenic properties, as well as the production of cul-
ture bioassays, isolated from the feces of three calves, were identified as Salmonella dublin, the causative
agent of salmonellosis of calves. The sensitivity of isolated salmonella cultures to antibiotics has been
studied. The results are presented in table.

The results of the study of the sensitivity of cultures isolated from calves to antibiotics

# Antibiotics _calf _calf _Calf
inv. Ne 7022 inv. Ne 70420 inv. Ne 7886

1 Amikacin 20 mm 20 mm 20 mm

2 Gentamicin 25 mm 25 mm 25 mm

3 Tetracycline 31 mm 27 mm 33 mm

4 Doxycycline - - _

5 Lincomycin - - -

6 Erythromycin 20 mm 20 mm 20 mm

7 Enrofloxacin 30 mm 30 mm 30 mm

From table it can be seen that the highest sensitivity of Salmonella cultures isolated from the feces of
calves was observed to tetracycline, gentamicin, erythromycin, enrofloxacin.

Patients with symptoms of bronchopneumonia and arthritis were isolated from healthy calves and
placed in a warm room. Salmonellosis was administered to calves with antisalmonella antitoxic hyperim-
mune serum in accordance with the instructions for use (Armavir). Treatment of calves combined with
antibiotic therapy. Patients calves were treated with sensitive broad-spectrum antibiotics (gentamicin,
tetracycline and enrofloxacin, enrofloxacin). Tetracycline-containing drugs (oxygenating, thread 200,
oxytetracycline) and fluoroquinolones (enromic 10%) had a therapeutic effect.

Control measures. Prevention and measures to combat salmonellosis in calves are based on
increasing the body's resistance to calves by following the zoohygienic and sanitary rules for the care and
maintenance of pregnant cows and calves. In calf houses and in the maternity ward, it is necessary to carry
out high-quality mechanical cleaning and routine disinfection of premises, equipment and drinkers.
Attention should be paid to vaccination of pregnant cows against salmonellosis and veterinary and sanitary
measures [6]. In Bayserke-Agro LLP, the associated vaccine against colibacillosis, salmonellosis and
Klebsiella disease in cattle (RF) is successfully used to prevent salmonellosis in calves. You can apply
monovaccine against salmonellosis calves, calves vaccinated at 10-20 days of age.

Every day, a thorough mechanical cleaning of calves and the maternity ward is carried out. Farms
regularly disinfect premises, calves, walking calves with effective disinfectants and disinfect calves and
maternity wards using an effective disinfectant (Glutex, Gan, Salvamed), a solution of caustic soda with
2% formalin, caustic soda solution.

Since rodents and mixed feeds are factors of the spread of salmonellosis pathogens, households are
regularly (1 time every 2 months) disinfected and examined for feed used in calves. Animals are fed only
feed of high sanitary quality, not inseminated by pathogenic microorganisms.

As a result of veterinary - sanitary and preventive measures taken in “Bayserke-Agro” LLP Cases of
salmonellosis of calves are not registered.
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«BAMCEPKE-ATPO" JKIIIC-T'1 BY3AY/IBIH,
PECIIMPATOPJIBIK AYPYJIAPBIMEH KYPECY 9AICTEPIHIH TUIMALIITD»

AnHotanusi. Makanana aypy OysayiapiaH aJblHFaH OHMOJIOTHMSIIBIK MaTE€pPHANIbl KIMHUKAIBIK-3ITH300TO-
JIOTHSUIBIK, OaKTEPHOJIOTHSUIBIK JKOHE CEpOJIOTHSJIBIK 3€pPTTEY HOTIKeNepl Kenripiaemi. Aypy OysayiapislH KaH
CapbICYBbIH/IA CaJbMOHEIIe3 i aHTureH 6ap PA-na apHaiibl canbMoOHesue3 i aHTH-JeHesep TipkenreH. FeuibivMu He-
Ti3A€NTeH BeTePHHAPIIbIK-CAHUTAPIIBIK JKOHE alAbIH aly ic-IIapajapblH JKYPrisy HOTIIKECIHIE MIapyalIbUIBIKTa
Oy3ay caabMOHENIE3 KONBUIIBL.

H. H. Eroposa’, B. YO. Cymmux', H. I1. UBanos', A. M. Hamer', M. A. Annes’
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IOPEKTUBHOCTb METOA0OB BOPbBbI 9 PECIIMPATOPHBIMM BOJIE3HSIMHU TEJIAT
B TOO «bBAUCEPKE-ATPO»

AnHoTauus. B cTathe MpUBOIATCS Pe3yIbTAaTHl KIMHUKO-3MTH300TOJOTHYECKUX JaHHBIX, OaKTepPHOIOTHYEC-
KOTO W CEpOJOTHYECKHX HCCICIOBAaHUH OHMOJIOTHYECKOTO MaTephalia OT OONBHBIX TENAT. B CBIBOPOTKax KpOBH
60BHBIX TemAT B PA ¢ calbMOHENIe3HBIM aHTUTEHOM PETUCTPUPOBAIUCH CIICHU(PHYECKUE CATbMOHENJIE3HbIE aHTH-
Tena. B pesynbrare mpoBeeHHss Hay4YHO-OOOCHOBAaHHBIX BETEPUHAPHO-CAHUTAPHBIX M MPOPHUIAKTUUECKHX MEpPO-
MPUATHI B XO3IHCTBE TUKBUANPOBAH CaJIbMOHEIIIE3 TEJIAT.
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DIAGNOSTIC VALUE OF CFT/LCFT
FOR CATTLE MORAXELLOSIS

Abstract. In our country, moraxellosis has not previously been registered and immunological tests have not
been tested (RSK and RDSK).

Timely diagnosis of morax is a major component of antiepizootic measures. Currently, the diagnosis of morax-
cellosis is based on the epidemiological data and the clinical picture. Early signs of the disease can only be detected
by immunological tests. In this regard, we have tested the serological reactions, in particular the CFT and LCFT and
given a comparative diagnostic value.

Keywords: strain, bacteria, moraxella, infectious keratoconjunctivitis, complement fixation test.

Relevance of the topic. Moraxella was first isolated by ophthalmologists V. Moraks and K. Axenfeld
in 1896. The Moraxella genus belongs to the Gammaproteobacteria class, the Proteobacteria type [1] is a
group of bacteria that are not fermentative of gram-negative microorganisms that live on the mucous
membranes of various organs of humans and animals. In cattle, Moraxella bovis and Moraxella bovoculi
species parasitize, which have been isolated from the eyes of animals with infectious keratoconjunctivitis
[3,4].

Identification of the pathogen is carried out on the basis of cultural, morphological, tinctorial, hemo-
lytic, proteolytic, enzymatic and pathogenic properties.

The presence of endotoxin and other various waste products of microorganisms should be attributed
to the pathogenicity factors of moraxell. With the help of existing fimbria, moraxellae are attached to the
mucous membrane of the upper respiratory tract, the conjunctiva and the cornea of the eye [5]. With the
defeat of the upper respiratory tract were isolated capsular forms of the pathogen. Conditionally
pathogenic forms isolated from the nasopharynx indirectly indicate the presence of a capsular pathogen
[6]. There is evidence of the use of monoclonal antibodies to study the proteins of the outer membrane of
moracsell [7]. The presence of antibodies in the body is determined by many immunological tests, such as
the RDP [8], ELISA Sattarova N.V. [9, 10].

The purpose of the study is a comparative analysis of the indications of CFT and LCFT with cattle
morakselleze.

Materials and methods. Antigen for immunological tests was prepared by exposure to ultrasonic
waves [11], from a daily culture of moraxcell strain Moraxella bovis B-2017/44 [12], SR form grown on
Hottinger's solid nutrient medium with the addition of 5% defibrinated ram blood. Moraxell cultures were
washed off the nutrient medium and washed with sterile saline with a pH of 8.0 and adjusted to a
concentration of 50 billion microbial cells. A bacteriological mixture was voiced by a low-frequency
ultrasonic generator UD (Ukraine) for 5, 15, 30, 45, 60 and 90 minutes at an exposure of 22 Hz, power
70-80 kV/cm’. The prepared antigen was preserved with 0.5% formalin solution in a ratio of 1:10. Hype-
rimmune serum was obtained by immunization of rabbits [13].

Results and its discussion. It is revealed that ultrasonic waves had a strong disintegrating effect on
microbial cells. The bacterial mass after scoring had unequal transparency. As the exposure extended with
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Effect of ultrasonic waves on antigen titer

ultrasonic waves, the suspension of moraksell was gradually clarified. So, after 1 and 1.5 hours of
exposure to ultrasound, a test tube with a suspension in the concentration of moraxcell in 50 billion
microbial cells was transparent compared to the original. The results of the work are shown in figure.

As can be seen from the figure, the titer of antigens with a 5-minute exposure to ultrasonic waves
remained the same as before exposure to ultrasound. With a 15 minute exposure, the antigen R titer rose to
80 and remained so when the ultrasonic waves were applied to the antigen for 30 minutes. Further
ultrasonic disintegration reduced the titer of the antigen to 10. The titer S of the antigen at 30 and 60 mi-
nute exposition with ultrasonic waves rose from 80 to 160, and further exposure to the ultrasonic wave
reduced the titer of the antigen.

With the cross-reaction of R, S antigens with a 30-minute exposure with similar hyperimmune sera,
their titer was 1:80.

In the reaction of complement binding, S antigen was used with ultrasound waves exposure of
30 minutes, the titer with hyperimmune serum obtained against S antigen was 80, and with R serum the
result was negative.

Conclusion. Thus, for CFT and LCFT with morakselleze, the S form antigen is proposed with an
exposure in an ultrasonic disintegrator for 30 minutes at an oscillation frequency of 22 Hz, with a capacity
of 70-80 kV/cm®, since the antigen is concentrated inside the bacterial cell and for its isolation it is
necessary to destroy the microorganism.

H. I1. UBanos, P. C. CatrapoBa, ®@. A. bakueBa, K. M. llIsinbi6aes, b. K. UcakyjioBa
TOO «Ka3zaxckuil Hay4HO-UCCIIEA0BATENbCKUI BeTepUHAPHBINA HHCTUTYT», Anmartsl, Ka3axcran

IPI KAPA MAJI MOPAKCEJLIE3I KE3IHJIETI
KBP/KYEP JUATHOCTUKAJIBIK KYH/IBLIBIFBI

AnHoTanms. Mopaxcemie3 Oi3aiH eniMizae OypbiH TipkenMereH sxone nmMmyHonorusuiblk Tecrrep (KBP, K¥YBP)
3eprrenMereH. Ipi kapa man Mopakcesuie3iH Aep Ke3iHae Oanay - SIHM300THsIFa KapChl ic-Iapanap/blH eH MaHbI3/Ibl
Oeiri Ooubin caHanmaabl. Kazipri ke3jae Mopakceiie3 aypybIHbIH JUArHOCTHKACKHI SMTU300THSUIBIK IEPEKTEPre KOHE
aypyAbIH KIMHHUKAJBIK KOPiHICIHE CYHeHIN Koibuiaabl. Mopakceie3 aypybIHbIH €pTe KOPIHICTePl UMMYHOJIOTHSIIBIK
TECTTep apKbUIbl aHbIKTaldagbl. OChbIFaH OalIaHBICTBI, KOMIUIEMEHT OailIaHBICTBIPY >KOHE KOMIUIEMEHTTi Y3aK
0aiIaHBICTBIPY PEAKIUSIIAPBIHBIH JHATHOCTUKAIIBIK KYHIBUTBIFBI CATTBICTHIPMAIIBI TYP/IE 3€PTTEI/II.

Tyiiin ce3aep: wtamm, GakTepHs, MOPaKceIlia, IHACTTI KePaTOKOHBIOHKTHBUT, KOMIUIEMEHTTI OaillaHbICTBIPY
PeaKIusIChI.
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H. I1. UBanos, P. C. CarrapoBa, ®@. A. bakueBa, K. M. llIsinbi6aes, b. 7K. UcakysioBa
TOO «Ka3zaxckuil Hay4HO-UCCIIEAOBATENbCKUI BETEpUHAPHBINA HHCTUTYT», ATIMaThl
JTAATHOCTHUYECKAS HEHHOCTbH PCK/PJCK ITPU MOPAKCEJLUIE3E KPC

AHHoTanus. B Hameil ctpaHe mMopakceiie3 paHee HE PErHCTPHPOBAIOCH M HE HCIBITHIBAJINCH UMMYHOJIO-
rugeckue Tectsl (PCK u PJICK). CBoeBpeMeHHas TUarHOCTHKA MOpaKCceuIé3a SBISETCS] OJJHUM U3 TJIABHBIX 3BEHHEB
MPOTHBOAIH300THYEeCKUX MeponpusTuii (II9M). B HacTosmee BpeMs: IMarHOCTHKA MOpPaKceie3a OCyIIeCTBIIETCS
Ha 3IHU300TOJIOTHYCCKUX JaHHBIX H KIMHUYECKOH KapTHHE. Pannue MpU3HAKHU 6OH63HI/I MOryT 6I)ITI) BbISIBJICHBI
TOJIbBKO UMMYHOJIOTUYECKUMHU TECTAMMU. B cBsa3u ¢ OTHUM, HAMHU HCHBITaHbl CEPOJIOTMYCCKUC PCAKIIUH, B YaCTHOCTH
PCK u PIICK u naHbl cpaBHUTENIbHAS TUATHOCTUYECKas [ICHHOCTb.

KiroueBble ciioBa: mramm, OakTepus, MOpakceiuia, HHOEKIMOHHBIH KEPATOKOHBIOHKTHBHT, PEAKIUSI CBS3bI-
BaHUS KOMIUIEMEHTA.
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THE INNOVATIVE POSSIBILITIES IN THE AGRO-INDUSTRIAL
COMPLEX IN TERMS OF ECONOMIC SECURITY

Abstract. In terms of integration in the agricultural production of the Republic of Kazakhstan, it is necessary to
consider the peculiarities of socio-economic development, natural conditions, seasonality of production and tra-
ditions of the regions. Integration processes occurring in the industries aimed at ensuring economic and food
security. The formation of the agri-food market requires the use of new forms of integration, which have an effective
impact on its development and formation. The article discusses the main factors affecting the effective development
of the agricultural sector.

Key words: agribusiness sector, factors, innovation, economic security.

Introduction. In modern conditions of globalization and integration, the development of the agro-
industrial sector of Kazakhstan, improvement of product quality, competitiveness and promotion in the
international market is becoming important. The formation of the agro-industrial sector of the republic is
significantly influenced by factors and characteristics of the development of the country's regions, which
are closely related to the improvement of management, marketing and innovation, and the development of
entrepreneurship in the countryside and the provision of economic security. Much attention should be paid
to the socio-economic development of regions and the formation of human resources. There are many
factors that have not only a positive, but also a negative impact on the development of the agro-industrial
complex.

Material and research methods. When writing the article, the authors applied various general
scientific methods: the analysis of the collected material was carried out using inductive and deductive
methods, the accumulated information was analyzed, detailed, generalized. The work used logical and
systemic approaches.

Study. The author's vision of modern factors of positive and negative impact on the development of
agriculture in the Republic of Kazakhstan is presented in table.

The formation of a new paradigm for the development of the agrarian sector should be based on the
existing models of the socio-economic development of the regions and the country. The basis for
managing the sustainable development of agricultural production should be based on the principles of state
regulation of socio-economic processes, “‘combinations” of administrative influence and market me-
chanisms, actively supporting the development of small business and social protection of the poor. The
integrated implementation of such principles, along with the correctly chosen management tools, can
ensure the effective satisfaction of the economic interests of the population, together with an increase in
the efficiency of the economic entities of the agrarian production.

The implementation of the objectives of improving the efficiency of the agricultural sector is
impossible without the development and implementation of social measures to adapt to the new realities of
the competitive environment of rural society. These tasks require the development of modern conceptual
approaches in terms of identifying relevant indicators that allow comparing quantitative and qualitative
changes in the level of vital activity of the population, including in such areas as participation in agrarian
processes, provision of social services, psychological resistance to change.
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The main factors of development of agricultural production in Kazakhstan

Positive factors

Negative factors

Territorial diversity of climatic conditions for the
development of agricultural production

The high cost of material and technical resources, electricity and
fuel for agricultural producers

Available organizational and economic prerequisites for the
development of agrocomplex

Lack of labor to enable the introduction of new technologies in
agricultural production

Innovative openness of agricultural production, the
emergence of agricultural technology parks and business
incubators

Low technical and technological level of agricultural production,
stagnation of rural engineering and the scope of production
services of the agricultural complex

State policy to support the socio-economic development of
rural areas and direct agricultural producers, restricting the
import of agricultural products, raw materials and food

Differentiation of agricultural producers to leaders and outsiders,
due to different profitability of economic activity, the continuing
trend of liquidation of agricultural enterprises

Availability of potential foreign markets for competitive
domestic agricultural products

The growing gap between rural and urban incomes, the provision
of social benefits and infrastructure

Integration of agricultural production in the global global
markets for raw materials and food

Undeveloped infrastructure of the agrarian market, increasing
monopolization of large retail chains

Note: Compiled by the author’s.

Further research into the development of the agrarian sector will form a new economic vision for the
organization of agricultural production and determine the directions for improving the management of
agricultural development, including in matters of structural transformation and modernization of agri-
cultural management at the regional and local levels.

The main factors contributing to the effective development of agriculture are:

— improving product quality and focusing on international markets;

— government subsidies;

— marketing promotion;

— improvement of veterinary services;

— logistics development;

— improvement of planning the structure of production of agricultural products;

—use of innovative projects;

— ensuring economic security.

The formation of the above factors contributes to the effective development of the agro-industrial
sector. Proper use of various forms of integration in the agricultural production will reduce costs, ensure
stability, improve the quality of products, increase competitive advantages in the market of agricultural
production. Factors affecting the motivation for the development of agro-industrial integration include:

— interaction of agriculture and processing enterprises;

— profitable product promotion;

— highly efficient management;

— competent integrated formation.

In modern conditions, the development of integration processes forms new various integration
formations of the agrarian sphere. To deepen integration in economic policy, it becomes important to
study these issues. In the agricultural sector, the process of producing raw materials and finished products
takes place, entrepreneurial structures are being formed, the potential for integration changes is deve-
loping. traditions of national traditions.

It is necessary to consider internal differences of regions, seasonality, dependence on natural features,
population density and lack of human resources. The integration policy of the regions of Kazakhstan
should consider the peculiarities of the relationship of traditional industries in agriculture. Integration of
agricultural production sectors requires ensuring food security, national values, traditions of the popula-
tion of the regions. At the same time, the main tasks are environmental safety and protection of natural
resources.
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According to international experience, it is necessary to note the forms of vertical agro-industrial
integration, as multinational associations, consisting of enterprises that are located in different countries,
but have one leadership. Currently, in the context of globalization and integration, the food agrarian mar-
ket requires the development of modern forms of integration that affect the development of the world
economy.

In the context of integration, the economic development of Kazakhstan is associated with individual
problems, among them are the raw materials orientation, outdated production and social infrastructure,
low spending on research and a low level of economic integration into the global economy. One feature
for post-Soviet innovation systems is a high share of public sector research and development, a low level
of small innovative business. In this regard, it is important to create an effective system of innovation
management in the agricultural sector.

Innovative development requires a special organizational structure or the creation of centers for
technological support of innovation. For the country's economy, it is important to develop innovative
entrepreneurship aimed at the development of rural regions. Among the directions of development of the
agricultural sector are the creation and introduction of innovations in food security. This requires mar-
keting research, experimental work and results. Also, the objectives of the scientific sector in the agricul-
tural sector include the creation of new types of products, their implementation, promotion of agricultural
production in the market and improving the competitiveness of products.

In the agricultural sector, small business development, in our opinion, should play an important role
in innovative development. Given the global experience, you can use the dynamism, a relatively small
investment in innovative business. About half of all innovations are provided by developed countries
through the development of small enterprises. Thus, in small organizations the number of innovations is 4
times higher per unit of costs than on average, and 24 times more than on large ones. They master 2
times more innovations than in large companies. The economic environment in our country is still
unfavorable for innovation: the interrelationships of the state and university sectors of science with
agrarian associations are underdeveloped, private capital is innovatively inactive, the market for inter-
mediary services for the development of the agrarian business needs improvement. Innovation activity
should be based on a perfect tax system, state and market participation in innovation processes, ensuring
openness and transparency of development institutions.

To deepen this process, a more thorough study of this issue is required, since certain elements of the
integration of the agrarian sector are contained in the regional economic policy. Due to the fact that the
basis and potential of integration processes are formed in the regions, therefore, there are processes for the
production of raw materials, finished products, are promoted in the market, carrying out and developing
business structures in agricultural production.

Conclusion. In order to integrate with agrarian production, the agricultural economy must necessarily
consider the peculiarities of the regions, their social and economic development, the use and introduction
of innovations, and the development of small business. These features determine the uniqueness of natural
and geographical conditions, history, traditions and national values of the population. The pronounced
seasonality of production, a strong dependence on natural factors, a large territorial concentration of the
population, a shortage of personnel, especially qualified ones, distinguish agriculture from other branches
of the national economy — one of the most important derivatives of the agricultural sector.

The integration of traditional economic sectors in the agribusiness sector is a new quality of relations
between entities based on the factors of the concept of sustainable development and dynamic growth. This
helps to ensure economic food security, the formation of the traditions of the population of the regions, as
well as compliance with the requirements of environmental safety and environmental protection for
effective agricultural production.
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E. E. l'puanesa’, I. III. Kaanaknaposa', K. C. Annbicoaes’, T. CHBBIHABIK’

' Akagemus Kaitnap, Anmatsel, Kazakcran,
? Buccen YHUBEPCUTET

9KOHOMHMUKAJIBIK KAYIIICI3AIK INAPTBIHJIAFbI
AT'PAPAJIBIK OHEPKOCIII KEINEHIHIH HHHOBAIUAJIBIK MYMKIH/IIKTEPI

AHHOTanusi. Makanazia arpapiiblk CEKTOPABIH THIMAI JAaMybIHA BIKIIal €TETIH Heri3ri (akTopiap KapacTbl-
PpBUIFaH.

Kasakcran PecrnyOnuKkachlHBIH aybul LIapyalllbUIbIK OHAIpICiHAE, KahaHAaHy OHE WHTErpals TYPFbICHIHAA
QJIEYMETTIK-DKOHOMHKAJIBIK AaMY/IbIH €peKILIeNiKTepiH, TaOUFU KarIaiaapbiH, OHIIPICTIH MayChIM/IBUIBIFBIH KOHE
afiMakTapbIH I9CTYPJICpIH ecKepy KaxeT. Aybul IHIapyallbUIBIFbIHIA OOJIBIN KAaTKaH MHTErPalMsUIbIK YAepicrep
eJIJIIH YIKOHOMHKAJIBIK JKOHE a3bIK-TYJIIK KaYIINCI3IriH KAaMTaMachl3 eTyre OarbITTaidraH. ArpapIiblK a3bIK-TYJIIK Hapbl-
FBIHBIH KaJIBINTACybl OHbIH KaJbIITACTHIPY MEH JaMbITYFa THIMJII 9Cep €TeTiH MHTErpalUsHbIH *KaHa (opMaliapbiH
maiianany el TaJal eTel.

Tyiiin ce3aep: arpapiblK ©HEPKICiIl CEKTOPbI, (haKTopiIap, HHHOBALHSIAP, IKOHOMHKAJIBIK KAyICi3/IiK.
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NHHOBAIIMOHHBIE BO3MOXKHOCTH ATPOITPOMBIIIIVIEHHOI'O KOMIIJIEKCA
B YCJIOBUSX SdKOHOMHUYECKOM BE3ONMACHOCTH

AHHoTanusi. B crathbe paccMaTpuBarOTCS OCHOBHBIC (DaKTOPBI, BIMSIONINE Ha 3(PEKTHBHOE Pa3BUTHE arpap-
HOTO CeKTopa. B yCIOBHSX riio0ain3alii ¥ WHTETPAIlMH B arpapHOM Mpom3BoiacTBe Pecmybnukn Kasaxcran we-
00XO0ZIMMO YUIHUTHIBATH OCOOCHHOCTH COLUAIBHO-YKOHOMHYECKOTO Pa3BUTHS, IPUPOIHBIE YCIOBHSI, CE30HHOCTD MPO-
M3BOJICTBA M TPAIUIUK PETHOHOB. MHTErpalMoHHBIC TTPOLIECCHI, MPOUCXOISIINE B CEINECKOM XO3SICTBE HATIPABIICHBI
Ha obecrieyeHrne SKOHOMHYIECKON M MPOMOBOJBLCTBEHHON 0€30MacHOCTH CTpaHbl. DOPMHUPOBAHKE ATPONPOIOBOIIb-
CTBEHHOTO PbIHKA TPeOyeT UCMOIb30BAHMS HOBBIX (POPM MHTETPAIlMH, KOTOPhIE OKa3bIBAIOT 3((PEKTHBHOE BIHSHHE
Ha ero (JOPMHUPOBAHKE U PA3BHUTHUE.
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FUNDAMENTAL CHARACTERISTICS OF RELIABILITY
IN TECHNOLOGICAL PROCESSES IN FERROUS METAL INDUSTRY

Abstract. Problems of reliability in the areas of metal industry are of the most immediate interest. The effi-
ciency of using the different technological schemes is closely connected with ensuring the required accuracy, pro-
ductivity and operational economy which are mostly defined by the degree of their reliability. The decisive influence
on the perfection of technological processes has the level of scientific support, because on the stage of scientific
researches the potential of innovations, which is materialized through design and construction work into production,
is laid. The purpose of this work — to develop mathematical and computational models for assessment the reliability
of fundamental characteristics in technological processes in the areas of non-ferrous and ferrous metal industry with
the aim of achieving the required quality of output. The suggested strategy of quantitative and qualitative assessment
of reliability on the basis of fundamental conservation laws on maximum entropy will provide the prevention of
errors on the stage of scientific elaboration in order to avert the appearance of defect or remove it without bringing it
into a final stage of production, which is extremely important in the countries with market-oriented system of con-
trolling the technology level and quality. The application of ruggedness analysis technology in technological output
and processes offered in this work will lead to improved production method and considerable reduction in expen-
diture on production of this output, improvement in quality and competitive capability. The novelty of the thesis con-
sists in that for the forts time to the analysis of the technology of chemical-and-metallurgical processes and schemes
there will be applied objective and fundamental information criteria expressed in universal units, i.e. bits. Methods of
computer modeling have been developed for calculation of fundamental characteristics of production in a way of
refinement the cast iron technological schemes reliability. Methods of computer modeling have been developed for
calculation of fundamental characteristics of in production in a way of direct receiving iron technological schemes
reliability.

Key words: modeling, ruggedness, technological processes, qualitative and quantitative assessment, entropy,
information, hierarchical systems, technological products.

Introduction. Quantitative estimations of sense and value of the information can be made for the
information analysis of quality of technological products and processes of their reception only after the
preliminary agreement about what precisely in each concrete case has value and sense for the considered
phenomena [1-8]. Methods of calculation the information suggested by Shannon allow to reveal a ratio of
quantity of the predicted information and quantities of the unexpected information which cannot be
predicted beforehand, and thus to enable to define a qualitative and quantitative estimation of the certain
technological circuit. As a probability of detection of the main element of technological system it is pos-
sible to accept its maintenance in a product, expressed in shares of unit. For example, let’s examine the
maintenance of a considered chemical element in products of technological repartition. Also for proba-
bility of detection it is possible to take the maintenance of suitable fraction (remnants, briquettes) in a
corresponding product. The same concerns the process of extraction of an element in this or that product,
as in this case a parameter of extraction is equal to a probability of transition of the given element from
one condition of system into another. These both parameters - the maintenance and extraction - can be
equally used for an estimation of quality of a product or technological repartitions.
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The formula allows to estimate the complex indeterminancy of a group of technological operations
undergoing analyses, as well as technological schemes as a whole, which will result in determining pre-
dictability and technological reliability of these operations [5, 9, 10]. The work suggests a formula for
estimating complex indeterminancy of a group of technological operations undergoing analyses before and
after their improvement, as well as technological schemes as a whole in the information units.

Methods. Technical and technological modernization of industry is closely connected with the deve-
lopment of new and improvement of known technologies, reduction of the energy expenses on production
of the product, increasing of production efficiency. The world industry, having concentrated in itself enor-
mous a great number of enterprise on mining of ore, melting and conversion of black and non-ferrous
metals, chemical and machine-building complexes, plants of precise mechanical engineering, appliance-
engineering and radio electronics must receive the further development. To study the regularities of the
processes of enrichment, extraction, reception, refining of metals, as well as processes, connected with the
change in contents, structure and characteristic of alloys and materials in metallurgy physic-chemical and
mathematical methods of the research are used. The Improvement of the technological processes with
considering of the raw materials complex in structure is impossible on the only base of traditional methods
of the opening the causal relationships in processes of the general technological scheme with analysis of
their material and heat balances. The additional analysis of these processes is necessary on base of
information entropy by Shannon; the reason for it is to integrate disembodied hitherto factors on extraction
of valuable components and their contents in final products on redistribution and on technological scheme
as a whole with the following use of this method for analysis and comparative estimation at chemist-
metallurgical production. In this connection using as a base the information entropy by Shannon we desig-
ned a method of integrating disembodied hitherto factors on extraction of valuable components and their
contents in final products on redistribution and on technological scheme as a whole with the following
using of this method for analysis and comparative estimation of chemist-metallurgical production. As
original data we used reference materials on contents and extraction of elements, published in brief guide
to metallurgy of the non-ferrous metals by the authors Gudima N. B., Shein I. P. [11] and the most recent
reference book under editing by M.E. Dritza [12] on the characteristics of elements in two volumes, where
all the latest data from foreign reference book, monograph and scientific articles are taken into account.
With the aim to conduct the comparative analysis of the competitive schemes or improving operations
taken apart on united generalized criterion of complex completeness, as well as uncertainty, we shall
consider usage of the formula by Shannon for determination of the information balance of the production
processes by means of factors of the extraction and contents of ferric. For entropy-information analysis of
any object the formula by Shannon for expression of the uncertainty of the system is broadly used [13]:

N
H= _Z p:1og, p; (1
i=1
N
where pi - is a probability of the finding of any uniform system element in their multitude N; Z p; =1
i=1

p;20,i=12,..,N.

As a characteristic of probability of finding the main system element it is possible to take its contents
expressed in fractions of the unit. For instance, this is the contents of extracted chemical element ferric in
corresponding products. The same is true for the process of the extraction of the element into one or ano-
ther product, since in this case factor of the extraction is identical to probability of the transition of the
given element from one state of the system into another. Both these factors - contents and extraction - can
be used at equal degree for estimation of the uncertainty in product quality or technological operation.
Then for the single controlled system element we use common mathematical calculations for expression of
the information uncertainty as follows.

If p - is a probability of finding of the controlled element in product or transition at extraction, then
uncertainty or unexpectedness of each of these events is a reciprocal from its determined identification
that is 1/p. In our variant of the estimation of uncertainty in the behavior of the only one system element
this uncertainty is expressed by following formula:
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Inp 2)
In2

Before the publication of K. Shannon's theory R.Hartly has suggested to define quantity of the
information under the formula:

H

H:10g21=—10g2p:—
p

=logN, =log Nt =k"log N, 3)

n(max)

where N,=N é‘ ”, n - number of levels, & - length of a code of elements at each level of hierarchical

system.

Let N, - number of elements of n-level. /; - capacity of the information of a zero level of techno-
logical system. Then the capacity of the information of n-level counting upon one element is expressed by
the formula:

Results. In the technological circuit considered by us & = 2 there is a sample of set of elements - an

element and not an element (in our case of ferric and all other elements in aggregate) then the equation (3)
will become:

H (max) =2" log Ny =2" log, 2=2".

Essentially important advantage of an information estimation of quality of products or technological
operations is that a suggested parameter H,, as well as any entropy-information sizes, can be added. The
given property of additive is immanently inherent to entropy and information and is a basis for expression
of the law of preservation of their sum. Hence, technological uncertainty of various operations within the
limits of the unified circuit can be expressed by a system parameter of uncertainty:

n no
H = H. = 2l , Bit/el.
Z n(max) l:zo ! lgo

Information capacity of hierarchical system and n- level are defined by equality:

1 km
X, & (i+1) S+
] k, log N
I Hn(max) _ ,1_:[() (4)

" (n+1) (n+1)!
where H,max) - greatest possible entropy of a system.
The system determined component [ > (d) and the determined component of the information

1,(d) is defined by equality:

n ; 1 )
[zn (d) ZZ(:)Z {1 — it I)J Bit/el.,

\ 1 .
1,(d)=2 {1 o 1)!} Bit/el.

Having defined degrees of determination and ineradicable stochasticity at each level of technological

system under formulas [3]:
PR /1 C) R 1 O N
Hn( Hn(

max)

max )

let's analyze the received results of the carried out calculations which are submitted in table 1.
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Table 1 — Settlement information-entropy characteristics of technological repartitions in hierarchical system for k= 2, Ny =2

n 1,(d) H (rax) d Iy (d) HZU(W ds-
1 b L
2"1- : ! ool ! ¥ m[ mﬂ
{ (n+1)’} 2 [l (n+1)!} gz {1 (i+1)!} Zolz 2—2
i=0
0 0 1,0 0 0 1,0 0
1 1,0000 2,0 0,5000 1,0000 3,0 0,3333
2 3,3333 4,0 0,8333 4,3333 7,0 0,6190
3 7,6667 8,0 0,9583 12,0000 15,0 0,8000
4 15,8667 16,0 0,9917 27,8667 31,0 0,8989
5 31,9556 32,0 0,9986 59,8222 63,0 0,9496
6 63,9873 64,0 0,9998 123,8095 127,0 0,9749
7 127,9968 128,0 1,0 251,8063 255,0 0,9875
8 255,9993 256,0 1,0 507,8056 511,0 0,9937
9 511,9999 512,0 1,0 1019,8055 1023,0 0,9969
10 1024,0000 1024,0 1,0 2043,8055 2047,0 0,9984
11 2048,0000 2048,0 1,0 4091,8055 4095,0 0,9992
12 4096,0000 4096,0 1,0 8187,8055 8191,0 0,9996
13 8192,0000 8192,0 1,0 16379,8055 16383,0 0,9998
14 16384,0000 16384,0 1,0 32763,8055 32767,0 0,9999
15 32768,0000 32768,0 1,0 65531,8055 65535,0 1,0

Let's define the quality of technological redistribution and distributed products on the grounds of
comparing analysis of the competitive schemes on united generalized criterion of complex uncertainty and
completeness of the technological scheme of steel production by domain process and direct reception
ferric. Since the extraction of any component is pro rata to its contents in source material and back pro rata
to its contents in product then in the first approximation extraction of ferric from terrestrial cortex in ore

resources is possible to estimate on correlation:

a
Lo =—-100% ®)
p-M.
where f3, - a factor of the extraction at zero level of technological scheme, &, - a factor of the

contents in terrestrial cortex, Ay, - factor of the contents in ore resources.

Since for ferric

H, =Y H, (6)
i=0

on the grounds of information formula by Shannon (2) we shall conduct entropy-information analysis of
each technological redistribution for calculating the complex uncertainty and completeness of the
technological scheme as a whole on example of steel production. Having received characteristic of
complex uncertainty of the technological scheme it is possible by means of turned formula

Dr = eXp(— H,In 2) = 27"k the parts of the unit (p.u.). (7

find corresponding to it characteristics of complex certainty of the technological scheme [14] steel pro-

duction.
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The Results of comparative calculations on redistributions and on technological scheme of steel
production by domain process as a whole are presented in table 2, by direct reception of ferric in table 3.

Table 2 — Information estimation on extraction and contents of technological redistribution at steel production
by domain process

Technological Factors of the contents Factors of extraction %

redistributions a H,, bit B H it * Pag
Mining 0,5000 1,0000 0,1020 3,2934 42934 0,0510
Enrichment 0,6550 0,6104 0,8700 0,2009 0,8113 0,5696
Domain melting 0,8830 0,1795 0,9910 0,0130 0,1925 0,8751
The Smelting 0,9550 0,0664 0,9980 0,0029 0,0693 0,9531
Re-melting 0,9950 0,0072 0,9990 0,0014 0,0086 0,9940
Refining 0,9999 0,0001 0,9999 0,0001 0,0002 0,9998
Hibit - 1,8636 - 3,5117 5,3753 -

P, p-u 0,2748 - 0,0877 - - 2,4087-10

Table 3 — Information estimation on extraction and contents of technological redistribution of steel production
by direct reception of ferric

Technological Factors of the contents Factors of extraction %

redistributions o H,, bit p H 5 bit o Pap
Mining 0,5000 1,0000 0,1020 3,2934 4,2934 0,0510
Enrichment 0,7140 0,4860 0,8920 0,1649 0,6509 0,6368
Plating 0,9800 0,0291 0,9950 0,0072 0,0363 0,9751
The Smelting 0,9910 0,0130 0,9980 0,0029 0,0159 0,9890
Re-melting 0,9950 0,0072 0,9990 0,0014 0,0086 0,9940
Refining 0,9999 0,0001 0,9999 0,0001 0,0002 0,9998
H,bit - 1,5354 - 3,4699 5,0053 -
p,pu 0,3449 - 0,0902 - - 3,1131-1072

The Comparing of calculating data on new model (2), (7) with practical data (the tables 2, 3) let's illu-
strate graphically in coordinates in accordance with (figure).

—
2

0,8 1

0,6

0,4

0,2
4

0 ; ; ; ; " n " n
0 2 4 6 8 10 10
a) b)

Dependency of the information estimation of the factors on extraction and contents from level
of the technological scheme of steel production:
a) Domain process; b) direct reception of ferric
n - number of level, d - determination,
1 - System determination, 2 - level determination, points - practical data
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At comparison of reference data on extraction and contents of the target component of technological
organization of steel production by domain process (the table 2) with new model (2), (7) we revealed
adequate correlation (R = 0,847942, ¢tz = 6,035314 > 2) for system determination, much higher for level
determination (R = 0,991408, 7z = 115,8812 > 2). At comparison of reference data on extraction and
contents of the target component of technological organization of steel production by direct reception
of ferric (the table 3) with new model (2), (7) we revealed identical correlation (R = 0,733544, tz =
=3,176112 > 2) for system determination and (R = 0,96213, tz = 25,89641 > 2) for level determination.

Discussion. Calculations offered by us for information analysis of steel quality and metallurgical
redistribution of the conversion of ferric already in the first approximation correlate with dynamics of
raise of deterministic constituting in abstract hierarchical system. Thereby, intercoupling is set between
technological factors on extraction and contents of ferric with probability of its transition and finding on
every level and on technological scheme as a whole at steel production by domain process and by direct
reception of ferric on the grounds of analysis of entropy-information characteristics.

With the aim to improve steel-melting production specialists from many leading metallurgical
companies of the world continue to investigate ecological safe and cheaper technology of steel melting.
Last years in the world steel branch they have been actively searching for profitable technology, capable
to substitute the traditional process of steel production by means of domain stoves and oxygen convertor.
But, as we predict the domain process of steel production will prevail on any other process of steel
reception.

Such is information estimation of certainty at realization of the technological schemes which can be
used for comparison of their state before and after the improvement alongside with base characteristics of
the complex uncertainty.

Conclusion. Use of the measure of certainty and uncertainty of the information allows to analyze the
general mechanisms of entropy-information laws of the technological repartitions being a fundamental
basis of all spontaneously proceeding processes of accumulation of the information which result in self-
organizing technological processes, namely, to hierarchical systems. For multilevel hierarchical system of
technological repartition it is important to describe the subordinate level as interaction of the intercon-
nected subsystems, each of which possesses the information properties. Therefore at reception of an
information estimation main attention is inverted on into-level and intra-level interactions. The considered
approach, in our opinion, fully complies with the basic requirements of the system entropy-information
analysis as while modeling hierarchical system of technological processes it provides integrity of its
consideration due to the general-theoretical and methodical concepts allowing to keep in sight the system
as a whole entirely for the solution of a task at all levels of hierarchical system.

C. III. Kaxukenosa', /1. BesiomecTHbIii”

Kaparannunckuii rocy1apcTBEHHBIA TeXHUYECKUM YHUBepcuTeT, Kaparanna, Kazaxcras,
VYuusepcurer JyiicOypr-Occena, [yticOypr, ['epmanns

OYHIAMEHTAJIBHBIE XAPAKTEPUCTUKHN HAJIEXKHOCTH
TEXHOJIOTHYECKHUX IMPOIIECCOB B YEPHON METAJLITYPT AN

AnHotanus. [Ipobnembl obecrniedeHHsT HaJeKHOCTH B OOJIACTH METAUIYPTHH SIBISIOTCS UYPE3BBIYAHHO aK-
TyalnbHBIMH. OQQEKTUBHOCT HCIOJIB30BAHUS PA3IMYHBIX TEXHOJOTHUECKHX CXEM CBs3aHa C O00ecIedeHHEM
TpeOyeMoil TOYHOCTH, MPOU3BOJUTEIIFHOCTH M SKOHOMHYHOCTH, KOTOPBIE B 3HAUNTEIBHONW CTEIIEHHU OINPEEISIOTCS
YPOBHEM HMX Ha/Ie)KHOCTH. Pemaroliee BIMsHUE HA COBEPLIEHCTBO TEXHOJIOTMYECKUX MPOLIECCOB OKAa3bIBACT YPOBEHb
Hay4HOTOo oOecrieueHHs, TaK KaKk MMEHHO Ha 3Tale HayJYHBIX HCCICAOBAHWI 3aKJIaAbIBACTCS MOTEHINAT HOBOBBE-
JICHUH, KOTOPBIH Yepe3 MPOEKTHO-KOHCTPYKTOPCKHE PaOOThl MaTepHAIN3yeTCsl B IPON3BOACTBO. L{ens mpoBouMbIxX
HaMH{ HCCIIEIOBaHUH — pa3padoTaTh MaTeMaTH4ecKHEe W KOMIBIOTEPHBIC MOAEIH Ul pacdyera (yHIaMEHTaIbHbBIX
XapaKTEPUCTHK HAJEKHOCTH TEXHOJIOTHYECKHX IPOIIECCOB B 0O0OJIACTH LBETHOM M YEPHOM METAJUIypIUH C LENBIO
JIOCTHKEHUS TpeOyeMoro KadecTBa MpoAyKIuu. IIpeyiaraemMplii anroputM Ka4ecTBEHHOH M KOJMYECTBEHHON OILIEH-
KA HaJEeKXHOCTH Ha OCHOBE (pyHIAMEHTAIbHOTO 3aKOHA COXPAaHEHUs MaKCHMyMa SHTPOITMH IO3BOJIUT MPEROT-
BpalleHNe OMMOOK MMEHHO Ha CTaJUM HAYYHBIX MPOPabOTOK, YTOOBI IPEIOTBPATHTH BO3SHUKHOBEHHE JIeeKTa MIN
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YCTpaHHUTH €ro, HE JTOBOIS /0 OKOHYATENFHOW CTaIWU MPOM3BOICTBA M3/ENNSA, YTO OCOOCHHO Ba)XKHO B CTpaHax C
PBIHOYHON PKOHOMHKOH CHCTEMBI yIPaBICHUS TEXHHYECKHM YPOBHEM M KadecTBOM. [IprMeHeHHe IMpemIoskeHHON
HaMH TEXHOJIOTHH aHAJIN3a HAJIe)KHOCTH TEXHOJOTMYECKON MPOMYKIMH M MPOLIECCOB MPUBEACT K PAllMOHATH3ALNN
MPOIIECCOB M 3HAYUTEIHHOMY CHIDKEHHIO 3aTpaT Ha M3TOTOBIICHHE JaHHOW MPOAYKLNH, TOBBIIICHUIO €€ Ka4eCTBa U
KOHKypeHTocrocoOHocTH. HayuHast HOBH3HA pabOTHI COCTOMT B TOM, YTO BIIEPBBIE K aHAIN3Y TEXHOJOTHH XUMHKO-
METAJUTyPIHYECKUX TPOLIECCOB M CXEM IMPOM3BOJCTBA IIBETHBIX W YEPHBIX METAJUIOB IIPHUMEHEHBI OOBEKTHBHBIE U
(dyHIaMeHTalIbHBIE HHPOPMAIIMOHHBIE KPUTEPHH, BHIPAYKEHHBIC B YHUBEPCAJIbHBIX SIHHUIAX HH(POPMAIMK — OUTaX.
[lepcriexkTiBa HCCIeOBaHUS PACIPOCTPAHAETCS Ha IIO0BIE METAJUTypIHYECKIE U XUMUYECKHe TIPOU3BOACTRA. Pa3pa-
00TaHbl METOJII KOMIIBIOTEPHOTO MOJEIHPOBaHMsS Uil pacueTra (yHIaMEHTAIBHBIX XapaKTePUCTUK HaJeKHOCTH
TEXHOJIOTMYECKONH CXEMbI TPOU3BOJICTBA CTaNIU MyTeM paduHHpoBaHMs 4yryHa. Pa3pa®oTaHbl METOIbl KOMITbIO-
TEPHOTO MOJENHPOBAHUS [UIA pacdera (yHAAMEHTAIBHBIX XapPaKTEPUCTUK HAIEKHOCTH TEXHOJIOTHMYECKOH CXEMBI
MIPOU3BOJICTBA CTAJIM MPSMBIM ITOIyIEHHEM KeJie3a.

KiroueBble c1oBa: MOIETUPOBAHKE, HAJIEKHOCTh, TEXHOIOTHYECKHE MPOIECCH], KAYeCTBEHHA M KOJINYECT-
BEHHas! OLICHKa, SHTPOIHsI, UHPOPMAIIKsI, UEPAPXUIECKUE CUCTEMBI, TEXHOJIOTMYECKUI ITPOIYKT.

C. III. Kaxuxenosa', /. BeiiomecTHbrii’

'KaparaHibl MeMJIEKeTTiK TeXHUKaJIBIK yHUBepcHTeTi, Kaparaumsl, Kasakcras,
lyiicoypr-Dccen yuusepenteri, yitcOypr, ['epmanmus

KAPA METAJLIYPTUSA CAJTACBIHJA TEXHOJIOTI'USJIBIK ITPOLIECTEP
CEHIMALIITTHIH ®YHIAMEHTAJIb/IbI CUIIATTAMAJIAPBI

AHHOTanusi. Metajutyprusi cajlaCblHaFbl CEHIMIUTIKTI KaMTaMachl3 €Ty MpodiieManapbl 6Te MaHbI3bl OOJIBII
TaObLIaBl. Op TYPJI TEXHOJOTUSUIBIK CYI0aap/pl naiiiaiany THIMILIIC Tajlal eTUIeTiH JANIKTI, OHIMIUIIKTI )KoHe
YHEMALUTIKTI KAMTaMachl3 eTyMeH OaiIaHbICThI, CyJI0aiap eayip JopexKeie onap bl CEHIM/IUIIT JeHrediMeH aHbIK-
Tanaabl. TeXHONOTHSUIBIK MPOLECTEPAIH JKETUIreHIrHe FhUIBIMH KaMTaMachl3 €Ty JeHreWi HIeHrym acep eTei,
ce0eli aram aiTKaHIa FBUIBIMH 3€pTTeyJiep KEe3CHIHJe SHTI3UINeH JKaHAIBIKTap OolieyeTi CajbIHAIbI, OJ KOOAJIbIK-
KOHCTPYKTOPJIBIK KYMBICTAp apKbLIbl OHIIPICKe icKe achIpbuiabl. JKYMBICTBIH MaKcaThbl — OHIMHIH Tallal eTiUIeTiH
carachbliHa KOJI )KeTKi3y MaKcaThIH/a TYCTI JKoHE Kapa METaJUTyprisl CaJlaChIHaFbl TEXHOJIOTHSUIIBIK MPOLIECTEP CEHIM-
JIUTITIHIH MaHBI3/bl CUMATTaMallapblH €CeNTey YIIiH MaTeMaTHKAaJbIK JKOHE KOMIIBIOTEpIIK MOJEbIepAl d3ipIey.
OHTPOIUSI MAKCUMYMBIH CaKTayIblH (DYHIaMEHTAIb/Ibl 3aHbl HETI3IH/IE CEHIMJIUTIKTI CanaiblK jKOHe CaHIbIK Oara-
Jay/IbIH YChIHBUIATBIH aJITOPUTMI, aKay/bIH naiga 00ayblH OONIbIpMay YILIiH JKOHE OHBI OYIBIM/IBI OHAIPYAIH COHFBI
carbIChlHA JIeiiH XKeTKi30eil O YIIiH, atan aliTKaHJa FhUIBIMH 3epTTEyJiep CaThIChIHIA KaTeiepli OoiabpMayra
MYMKIH/IIK Oepesi, Oy ocipece TEXHUKAIIBIK JIEHIei MEH caraHbl 0ackapy jKyHecCiHiH HapbIKThIK 3KOHOMHKACHI Oap
eNJiep/ie MaHbI3bl. ¥ ChIHBUIFAH TEXHOJIOTHSIIBIK OHIM MEH MPOLECTEPIiH CeHIMALTITIH Tan ayAbl KOJIaHy Hpolec-
TepJl palnroHaIayFa koHe OeplIreH eHIMII jkacayra >KYMCAJaThIH IIbIFBIHIAPABI €19yip a3aiTyFa, OHbIH Carachl
MeH Oocekere KaOuIeTTUIINH apTThIpyFa oKeneai. TaKbIPbINThIH KaHAIIBUIIBIFB — XUMUSI-METAITYPrHsUIIBIK TPOLEC-
TEep MEH cyjibanap TeXHOJOTUSCHIH Talgayra oM0Oeban akmnapat OipiikTepi — OUTTEpMEH ©pHEKTeNreH, 00bEeKTHBTI
’KOHE MaHbI3/Ibl AKNAPATTHIK KPUTEPHUIAIIED alIFalll PET KOJAaHbUIATHIH OOMNaIbL.

Tyiin ce3nep: MoJembeY, CEHIMIUTIK, TEXHOIOTUSUIBIK POLIECTED, CANaIbIK )KOHE CaHIBIK Oaraiay, SHTPOIIHS,
aKmnapar, TeXHOJIOTHSUIBIK OHIM/IED.
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IMPROVEMENT OF BREEDING AND PRODUCTIVE TRAITS
OF KALMYK CATTLE BREED

Abstract. The article analyzes the state of Rostov type of the Kalmyk cattle breed on the main biological and
productive features; it was studied the economic and breeding traits of livestock in various production systems.
During the research, indicators of the formation of meat productivity of the newly created factory lines with different
keeping technologies were established. New data on the index assessment of the genotype of servicing bulls by the
phenotype of sons and daughters, as well as by the manifestation of the productive traits of the young stock, new type
of Kalmyk cattle, depending on the origin and growing intensity in the preweaning and post-weaning periodswere
obtained.

The research results serve as an important theoretical substantiation making a certain contribution to zootechnic
science in order to improve the domestic livestock of meat productivity and can be used in practical work in the
production of heavy carcasses and high-quality beef. This will increase the efficiency of the industry maintenance in
a market economy and provide a more complete use of the productive capacity of the breed.

Key words: Kalmyk breed,intrabreed type, selection index, genealogical structure, growth, meat productivity,
amino acid composition.

Introduction. The experience of economically developed countries shows that the independence of
any state is largely determined by the ability to satisfy the population’s need for food through its own
production. In recent years, in Russia, there has been an almost double increase in consumption of poultry
meat and pork of domestic productionon average per person per year, but the use of milk, dairy
products,and beef has decreased. According to our calculations and the opinion of a number of experts, in
order to satisfy the need for milk, dairy products and beef, it is necessary to have at least 12 million cows
in the country with a yield of more than 5 thousand kg of milk per year and 50 kg beef production per
head. At the same time, at the beginning of 2018, there were 8.2 million cows with productivity of
4.3 thousand kg of milk and a yield of meat products significantly less than 50 kg per head per year [1-4].

In Russia, the consumption of cattle meat per capita has decreased by 29% from the 1990 level and
amounts to only 26% of the reasonable norm [5].

The global experience shows that in order to satisfy the population with beef at the expense of its own
production, it is necessary to have one meat cow on each dairy cow [6-9]. Our preliminary calculations
also showed that from dairy cattle breeding, even with intensive use of the entire super-replacement tock
for meat production, it is possible to produce beef no more than 65% of the consumer demand. To meet a
deficit of beef is possible only due to the development of the beef cattle industry. At the same time,
although the volume of beef production at the expense of beef cattle has increased in recent years, the
share of beef in the meat balance of the Russian Federation is still only 8-14%. The increase in the
production of high-quality beef to the greatest extent meets both the requirements of organizing nutrition
for the population and the rational use of food resources and the economic characteristics of individual
zones and regions of Russia [3, 10, 11-14].

— 128 ——



ISSN 1991-3494 2.2019

Beef cattle breeding is one of the foundations for ensuring the food security of Russia and the EEU
countries. At the same time, along with the use of high-intensity breeds of western origin, the Kalmyk and
Kazakh white-headed animals well adapted to the severe arid regions of our country are planned to be
widely used. Currently, the share of these breeds accounts for more than 63% of the number of meat cattle
breeds in Russia. It should also be noted that more than 50% of beef cattle are concentrated in the steppe
and mountainous regions of the country, where natural and climatic conditions determine the development
of beef cattle breeding as the most promising direction of animal husbandry. In these regions, it is not a
competitor to intensive livestock industries that implement industrial production technologies [1, 15-18].

An essential requirement when breeding meat cattle is the use of animals with high energy growth
and capable of highly efficiently convert the nutrients of vegetable feed into the development of muscle
tissue. Therefore, in the selection and assortment, the focus is on animals with a clear manifestation of
these qualities and having an excellent development of the musculature of the lumbosacral part of the
body and hips. Unfortunately, these traits of animals have low levels of heritability and the effect of
breeding cannot be high without an assessment of the offspring productivity and the combining ability of
the lines [19-21].

In order to increase the volume of production of red meat in the Russian Federation, the industry
targeted programs of Russia provide for the intensification of young stock breeding and raising the
number of livestock of specialized meat breeds [22, 23]. Based on them, a basis will be created for the
formation of a highly productive meat cattle breeding industry, capable, by 2022, of raising the share of
meat cattle production in the total beef production to 35-40%.

Kalmyk is among the breeds that most effectively adapt to different climatic conditions and with
balanced and even unbalanced feeding ensuring high energy growth and productivity. A desirable element
of'its breeding is the use in reproduction of linear animals. [8].

The aim of the research work was to study the various factors influencing the process of creating
the Rostov-type Kalmyk cattle breed and the conditions for the maximum realization of its potential. For
this purpose, the objectives were carried out to run a comparative analysis of the meat productivity forma-
tion of factory lines animals under the conditions of stalled-pasture and industrial technologies; to use
computer technology in determining breeding value and identifying bulls-improvers when creating
breeding stock of the desired type; assessment of meat quality indicators at different technology of young
stock breeding.

Material and methods of the research. Studies on the breeding and productive qualities of Kalmyk
cattle breed and the development of methods for their improvement have been carried out for 15 years in
the stud factories of the Rostov region, at the department of private animal science and feeding of farm
animals of the Don State Agrarian University, North-Caucasian branch of the Federal State Budgetary
Institution of Science "Federal Research Center of Food Systems named after V. M. Gorbatov".

The experimental work was carried out in three stages. At the first stage, the animals' productivity of
the newly created factory lines of the Kalmyk breed was assessed. At the second stage, a new method of
index evaluation of the breeding value of servicing bulls was proposed and introduced. During the third
stage, a comparative analysis of the Kalmyk, Hereford and Aberdeen-Angus breeds was conducted under
the conditions of intensive completion of growing from 9 to 18 months of age in the industrial complex at
full feeding with coarse and concentrated feeds.

For this, we used the multifunctional complex of computer programs “Breeding records in beef cattle
breeding” (BRBCB) and electronic databases for a population of more than 70 thousand heads (registered
in the unified register of intellectual property items 12 computer programs and electronic databases). On
their basis, the analysis of the genealogical structure of cattle herds of breeding farms, the evaluation of
the young animals by their own productivity and the servicing bulls by the quality of the offspring was
made. For a more reliable assessment of the breeding value of beef cattle, we have developed and used a
variant of the index assessing method of servicing bulls by the quality of offspring. To this end, by using
theBRBCB software module, we sampled the productivity of the offspring of the estimated bull from the
electronic database and calculated the selection index using the formulas: CH = CUg + CUr,

NBNT
CI/IE ::lz [hzi(Xi — Ml)] + hZMB * XMB» CI/IT = ;:l[hZJ(X] — MJ)] + hZMT * XMT»
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where, number of traits of sons (Nj) anddaughters (Nt); live weight and average daily gain of sons of the
estimated bull at different ages (i) anddaughters (J); trait heritability coefficient of herd (h%); average
assessment of meat forms of sons at the age of 15 months according to 20-point scale (Mj) anddaughters
(My), etc. Herewith, mean values and biometric indicators of all analyzed traits, as well as selection
indices, were determined automatically using the BRBCB computer program.

Depending on the level of manifestation and heritability of the traits taken into account, the selection
index proposed by us may have a positive and negative value. The bulls with the index of 15 points and
above are assigned the breeding category as "improver", with the index from 1 to 15 points - "neutral",
and if it has from 0 points and below index - "deteriorator". The higher the index value, the higher the
breeding value of the animal [24, 25, 2].

In the process of research and data analysis, we used monographic, statistical, economic and mathe-
matical methods, as well as comparative analysis and theoretical generalization of the results. Growing
calves after calving in the experiments was carried out at full suckling and using supplementary feeding at
the rate of 0.7-1.8 kg of dry matter per head per day depending on age. After weaning from mothers, the
assessment of the formation of meat productivity of young stock was carried out with a stall-pasture
system and at keeping under conditions of a large industrial complex with full feeding for gaining at least
1000 g per day.

To study the meat productivity in the course of control slaughter, about 50 animals of Kalmyk and
other meat breeds were used. Three animals from each group were selected on the principle of pair-ana-
logues (by age, origin, and live weight). The slaughter qualities were determined by the pre-slaughter live
weight, the hot carcass weight, the mass of the internal fat, the slaughter mass, the slaughter yield and the
morphological composition of the carcass. To this end, after daily cooling for 24 h (at t from 0 to +4 °C),
the boning of the left half carcass was carried out. Based on boning, the absolute and relative content of
the flesh (including muscle and adipose tissue), bones, tendons, and fleshing index (output of the flesh part
per 1 kg of bones) in the carcass were determined [21]. Physico-chemical parameters and amino acid
composition of the rib eye were determined in the laboratory of Federal Research Center of Food Systems
named after V.M. Gorbatov by generally accepted methods (GOST 34132-2017) [7].

Biometric processing of the obtained digital data was carried out according to the algorithms [26].

Research results and discussion. Of 11 beef cattle breeds, which were bred under the arid condi-
tions of the steppe regions of the Rostov region during the period of the planned economy, only the Here-
ford and Kalmyk ones remain. Experts of stud farms and breeding units for breeding Kalmyk cattle
distinguish its excellent adaptability to any climatic and forage conditions as advantages. The animals of
this breed have a high reproductive ability, easy calving, good mobility, unpretentiousness to keeping con-
ditions and level of feeding, the significant daily gain in live weight. They have fairly rapid recovery of
live weight after a difficult wintering. Animals have the ability to forage from under the snow, deposit
fatty tissue under the skin, around the internal organs, and between muscle fibers, providing protective and
reserve functions, as well as tenderness, juiciness of beef and other desirable technological qualities
[27, 3].

More than 40% of the breeding stock of the Kalmyk breed in the Russian Federation is concentrated
in the stud farms and breeding units of the Southern Federal District. In the farms of the Rostov region, the
share of Kalmyk cattle, as the most adapted to the conditions of arid steppe regions, accounts for more
than 95% of the livestock. On their basis, at the beginning of 2019, seven stud farms and fourteen bree-
ding units for breeding of the Kalmyk cattle breed were registered.

At the first stage of our work, in the process of analyzing an electronic database of the Kalmyk cattle
breed of leading stud farms and breeding units of the Rostov region, it has been established that over the
past 15 years, bulls of three genealogical groups and nine genealogical lines have been used in the repro-
duction of the herd of the region. The genealogical group is understood as several factory lines and related
groups formed on the basis of the genealogical line. In the process of targeted selection in each gene-
alogical group (GG), 2-3 factory lines (FL) and related groups (RG) were formed. Particularly distingui-
shed is the genealogical group of Block 3218, on the basis of which 3 factory lines and a related group
were created. It is the most saturated with highly productive continuators. For 15 analyzed years, 346 ser-
vicing bulls of this group have worked in the herd of farms. Its share in the total genealogical structure of
the analyzed population accounts for more than 43% of the animals. Continuators of the factory lines of
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this group are ranked first in prevalence in the farms of Kalmykia, Stavropol, Kuban and the Rostov
region. On its basis and on the basis of the genealogical groups of Leleshko 15 and Simmer 7333, in 2015,
the factory lines of the Pirat 6626, Pokhvalniy 8643, Ozhog 6136 were approved and the creation of new
factory lines based on the related groups of the Abazhurny0601, Rogalik 0899 and Desert 93084 continues
(figure 1, 2). Almost 55% of the animals in the general genealogical structure of the Kalmyk cattle herds
of analyzed breeding farms is accounted for the share of continuators of these lines and groups (table 1).

When creating new factory lines, at the initial stage of work, for a servicing bull, valuable similar
females were selected. The first generation, derived from the bull, was material for the accumulation and
consolidation of valuable features of the ancestor.

At this stage of breeding, it was allowed a moderate degree of inbred mating. In the factory line, we
included only those animals that met the requirements of the target standard of the line developed by us,
were associated with the ancestor through male and female descendants and corresponded to the tasks of
breeding work [27-29].

Figure 1 — Bull of the Kalmyk breed 6951 on pasture (Pokhvalniy line 8643)

Figure 2 — Bull of the Kalmyk breed 7527 (related group of the Abazhurny 0601)
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Table 1 — The structure of the livestock of the Kalmyk cattle breed of the Rostov region

Including, heads
Genealogical group (GG), factory line (FL), Total, — Specific gravity,
genealogical line (GL) urelated group (RG) heads Servicing COWS Replacemen %
bulls theifers

GG of Blok 3218 7061 346 3829 2886 4323
incl.FL of Moryak12054 1660 69 864 727 10,16
FL of Pirat 6626 1833 103 975 755 11,22
FL of Pokhvalniy 8643 1370 66 769 535 8,39
(RG) Abazhurny 0601 673 28 435 210 4,10
GG of Leleshko 15 2504 118 1512 874 15,33
incl.FL of Duplet 825 1397 63 774 560 8,55

(RG) Rogalik 0899 517 20 356 141 3,16
GG ofSimmer 7333 2404 112 1309 983 14,72
incl.FL of Ozhog 6136 888 31 478 379 5,44
(RG) Desert 93084 522 23 367 132 3,19
GL ofManezh 7113 2099 79 1052 968 12,85
GL of Mushket 5277 354 10 246 98 2,17
GL of Motyga 1260 185 5 120 60 1,13

GL of Borovik7273 353 8 218 127 2,16
GL of Barzer7291 287 10 147 130 1,76
GL of Boyets 108 195 3 137 55 1,19
GL of Buket 7356 417 6 214 197 2,55

GL of Cenniy 6337 472 7 276 189 2,89
Total 16331 704 9060 6567 100

The creation of the Pirat 6626 line was aimed at the formation of animals with the qualities of long-
body, high milking capacity and growth energy of the young stock. Sequential selection and assortment
within the related group ensured the breeding of its best continuators. So, 3 of its grandsons - Yasenevy
8617, Manezh 61016, Pustyrnik 855 and 9 great-grandchildren surpassed their grandfather in terms of
productivity and body build and left 4-5 sons and grandsons, which had expressed desirable qualities for
this line.Their descendants are used as major servicing bulls in stud farms, reproducers and commodity
farms in the Southern Federal District. The live weight of male descendants at the age of 3 years -
719-748 kg with the exterior assessment of more than 90 points. Their share, in the general genealogical
structure of the herd of the analyzed farms, accounts for 11.2%.

The ancestor of the factory line, the Pokhvalniy 8643 bull, for 5 years, has maintained high growth
energy, has had an enlarged body build with well-pronounced muscles of both the shoulder and pelvic
girdle. Its live weight at 5 years of age was more than 900 kg with the exterior assessment of 95 points.
Most of its descendants inherited well the development of the musculature of the shoulder and pelvic
girdles and had the ability to maintain high growth energy for a long period even when mating with cows
that had low productivity indices.Such prepotency became the basis for the creation of new factory line in
order to increase the number of continuators with traits of the ancestor. In the process of selecting and
evaluating their descendants by their own productivity and complex of traits, it was revealed that, having
high growth energy from the first days of life, having reached live weight at 2 years of age of 535-580 kg,
they continue to increase it to 865-920 kg at the age of 6. The continuators of this factory line in the future
will contribute to an expansion in the number of heavy animals in the herd. The share of this line livestock
accounts for more than 8.3% of the animals in the genealogical structure of the Kalmyk cattle recorded
population.

Expansion in the number of animals of this line will have a positive effect on the consolidation of
traits in the population of being created Rostov type of the Kalmyk breed.
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The ancestor of the factory line, the bull Ozhog 6136 was bred on the basis of breeding in the Pro-
gress stud farm of one of the oldest and quite common in the breed, Simmer 7333 ORZH-73 genealogical
group. The animals of this factory line are faster and longer-bodied than the mates of other lines.
Moreover, the farm uses male and female individuals of the three branches of this line, but no significant
differences were found between the bulls of different branches, indicating a consolidation of hereditary
qualities. At the same time, according to the milking capacity of the cow, this line is 2-4% higher than the
mates of other factory lines, and their further reproduction will make it possible to secure the high milking
capacity and early maturity of animals in further generations (table 2).

Table 2 — Live weight and milking capacity of full-grown cows

Factory line 5 years old and Averagelive Cows of the elite Milking capacity
Y older cows, heads | weight, kg class and higher, % | (weight of calves at the age of 205 days), kg
Pirat 6626 775 514 104.2 188
Pokhvalniy 8643 569 519 106.1 191
Ozhog 6136 378 509 102.8 197

The continuators of the established factory lines and related groups are good breeding materials for
the creation of the Rostov factory type of the Kalmyk breed. In recent years this work has increased its
intensity by maintaining the tendency to leave the best continuators of the factory lines for the repro-
duction of the herd on the farms. The animals of the established factory lines in terms of productivity sig-
nificantly exceed the requirements of the top classes and average indicators of the analyzed lines (table 3).

Table 3 — Average live weight of the different lines servicing bulls, kg

Age, years
Coneltin g (GO oty P [ ;

X+Sx Cv,% X+Sx Cv,%
GGof Blok 3218 180 717.3£21.5 6.1 869.3+19.5 11.2
Incl.FL of Pirat 6626 38 729.5+£20.2 10.3 875.5%17.2 14.1
FL of Moryak 12054 39 712.3£22.4 12.9 859.3%13.1 16.0
FL of Pokhvalniy 8643 24 725.0+£14.0 8.5 871.4+10.2 11.3
(RG) Abazhurny0601 17 721.9£23.9 12.5 868.9+15.1 18.0
GG of Leleshko 15 45 733.3£20.5 20.5 859.9+£21.0 14.3
Incl.FL ofDuplet 825 12 728.5£12.2 17.7 872.1£12.3 15.1
RGofRogalik 0899 13 738.3+23.4 19.2 869.7+£14.2 16.4
GG of Simmer 7333 37 726.7+26.4 11.8 868.3£14.1 14.7
Incl.FL of Ozhog 6136 17 731.0+20.0 21.0 872.8+16.0 16.2
RG of Desert 93084 11 728.2+18.2 14.0 863.3+12.0 13.1
GL of Mushket 5277 9 714.0+£22.0 18.2 853.7£13.0 14.4
GL of Motyga 1260 4 696.0+=17.0 10.4 840.4+16.2 13.2
GL of Manezh 7113 7 712.24£21.6 22.0 857.6+13.8 17.0
GL of Barzer 7295 2 716.7£11.4 9.6 854.8+£12.0 54
Average 274 720.3+20.1 11.3 854.7£13.2 13.2
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The Kalmyk breed cows of the analyzed livestock have good milking capacity and their descendants
exceed the requirements of the elite class on average for 205 days in live weight (table 4).

Table 4 — Average live weight of Kalmyk cows of different lines, kg

Age, years
gonealogioal i (L) mrlaed aroup (RGY | 3 S and older Calves, days
X+Sx X£Sx 1 205
GGof Blok 3218 973 423.3+£21.5 532.0+16.1 22+1.3 189+7.3
Incl.FL of Pirat 6626 212 439.5+12.2 541.2+17.0 24+1.7 191+8.8
FL of Moryak 12054 198 426.3+13.4 522.4+14.3 22+1.4 184+7.7
FL of Pokhvalniy 8643 189 427.5+12.2 532.7£19.0 24+1.1 188+4.9
(RG) Abazhurny0601 174 424+11.2 521.2+12.3 23+2.0 187+3.5
GG of Leleshko 15 379 422.0+£11.0 524.1£18.7 22+1.6 184+5.9
Incl.FL ofDuplet 825 129 422.1+£20.0 522.7£19.0 23+2.0 186+7.1
RGofRogalik 0899 111 423.3+£18.5 527.3+14.6 21+1.6 185+5.2
GG of Simmer 7333 351 421.3+13.4 519.3+17.0 23+1.8 182+8.1
Incl .FL of Ozhog 6136 219 426.7£16.4 522.2+14.3 21+1.5 186+7.2
RG of Desert 93084 105 423.0+18.0 523.4+13.2 19+1.6 185+7.1
GL of Mushket 5277 147 406.0+12.0 505.2+10.2 20+1.8 182+4.4
GL of Motyga 1260 119 404.0+£7.0 502.7+11.3 19+1.3 170+£5.3
GL of Manezh 7113 194 422.2+11.6 503.3£18.6 21+£1.7 176£7.2
GL of Barzer 7295 118 416.7£10.4 510.1£18.7 20+1.4 171£8.0
Average 2281 424.0+8.1 517.2+19.7 22+1.6 181+£3.3

This confirms the practicability of further expansion in the number of these animals and other con-
tinuators. It should be noted that animals of factory lines and related groups are well adapted to the hot
arid climate. Even in arid 2007 and 2015, when there was not a single rain in the territory of the stud farms
from April to October and temperatures exceeded 40 degrees in the steppe, young animals belonging to
the Pirate 6626, Pokhvalniy 8643 and Ozhog 6136 retained leadership among their mates of other lines in
live weight and in most exceeded the requirements of the first class.

To ensure interlinear heterosis, descendants of other lines are used, the livestock of which is kept at a
small level. However, taking into account the fact that in recent years work is being done to increase the
number of animals of the enlarged type, and their greatest number is recorded in the genealogical groups
of Blok 3218 and Leleshko 15, therefore, in the long term, the selection of animals should be preferred to
the continuators of these groups.

The descendants of the Musket 5277, Barzera 7295 and Manezh 7113 genealogical lines also have
tallness and belong to the enlarged type. For example, the son of the Manezh 7113 bull Zapad 1205 with
the live weight of 1035 kg became the champion of the breed at the exhibition. The grandson of Manezh
and the son of Zapad, the bull Gordiy 1181 significantly exceeded its famous ancestors in this trait.
However, the bulls of these lines due to their small size should be used mainly on commercial animals to
obtain high-quality beef, since it is with this selection that they have proven themselves from the best side.
In addition, their descendants have high resistance and survival. In addition, in young stock derived from
interlinear crosses of the enlarged and compact types, heterosis is manifested in resistance, milking
capacity, high growth energy over a long period and in live weight of the cows.

As a part of our research, it was established that the higher the live weight of the cows, the better the
growth intensity of their descendants (table 5).
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Table 5 — Live weight of cows and their milking capacity, kg

. Live weight of Live weight of Live weight of
Live Average
weight n live weight calves at the age daughters at the age sons at the age
of 7 months of 15 months of 15 months
Up to 400 55 383 171.1+ 124 306.2 £12.5 342.04+9.6
401-450 80 430 183.0 £9.6 312.84+9.6 369.0 £12.3
451-500 190 481 194.8 £9.3 319.7+104 379.8 +£8.5
501-550 155 533 199.4 £8.6 3344 49.1 386.1 £10.8
551-600 90 570 205.8 +11.1 341.2 +£10.7 396.1 £12.9
More than 600 35 610 211.547.8 353.1£8.6 413.5+9.7

With the intensive level of feeding, from heavy cows, the offspring is 10-20 kg heavier than from
mates received from lightweight cows and with further growing, the former show a higher intensity of
gain in live weight and form an enlarged body build. Among such animals, individuals that meet the
requirements of the enlarged type standard are more common, and with the individual homogeneous
selection, they produce highly productive offspring.

In the process of analyzing the electronic database, the coefficients of the relationship between va-
rious traits were calculated, which made it possible to reveal some influence of linear belonging on the
manifestation of such indicators of interrelation as cow milking capacity and calves development in the
suckling and post-weaning periods. Higher rates of the interrelation of traits were established in the groups
of continuators of the genealogical groups of Leleshko 15 and Simmer 7333, as well as in the groups of
cows of the factory lines of Pirate 6626 and Pokhvalniy 8643.Conspicuous is the fact that in full-grown
cows of the analyzed lines, the height at hips is higher than the requirements of the elite-record class, with
some advantage in favor of the animals of the genealogical groups and the Manezh 7113 line. However,
there is no direct relationship between the height at hips indicators of cows and live weight of their off-
spring. Therefore, the selection on this basis will not contribute to the increase in live weight and milking
capacity of cows, as well as the growth energy of young animals. Although these traits have a positive
correlation and high rates of heritability coefficients (table 6, 7).

The continuators of the Ozhog 6136 and Pokhvalniy 8643 factory lines were revealed a significant
effect of the live weight of the cows on milking capacity and live weight of offspring against the
background of the pedigree factor of small-breeding and ease of calving.

Table 6 — Coefficients of heritability of meat productivity traits

Lineandpopulation
Trait FL of FL of FL of GL of For
Pirat 6626 Pokhvalniy 8643 Ozhog 6136 Manezh 7113 population

Liveweightatbirth. 0.64 0.67 0.76 0.58 0.66
Liveweightat 6 months 0.56 0.53 0.58 0.41 0.45
Liveweightat] 2months 0.41 0.49 0.53 0.44 0.47
Liveweightat18months 0.56 0.52 0.57 0.50 0.53
Live weight of first-calf cows 0.08 0.12 0.11 0.06 0.09
Exteriorassessment 0.63 0.58 0.71 0.67 0.66
Carcass weight of bull calves 0.66 0.54 0.63 0.60 0.61
Carcass weight ofheifers 0.42 0.46 0.40 0.41 0.42
Slaughter yield of bull calves 0.71 0.77 0.81 0.72 0.75
Slaughter yield ofheifers 0.55 0.62 0.68 0.63 0.61
Massofinternalfat 0.69 0.62 0.71 0.66 0.67
Muscletissueoutput 0.44 041 0.47 0.44 0.43
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Table 7 — Phenotypic correlations of meat productivity traits

Line
Trait Pirat Pokhvalniy | Ozhog GL of For

6626 8643 6136 | Manezh 7113 population
Live weight of cows and weight of calves at birth 0.12 0.17 0.36 0.28 0.25+0.034
Live weight and exterior assessment 0.24 0.33 0.46 0.39 0.35+0.022
Live weight at birth and at 12 months 0.18 0.19 0.21 0.24 0.27+0.024
Live weight at birth and at 18 months 0.10 0.12 0.11 0.16 0.13+0.039
Live weight of cows and their milking capacity 0.33 0.29 0.40 0.32 0.31+0.027
Height at hips of cows and their milking capacity 0.02 -0.03 0.01 -0.01 0.01+0.14
Live weight at 8 months of age and the average daily gain 0.60 0.74 073 0.63 0634002
of bull calves up to 18 months
Live Welght at 8 months of age and the average daily gain 0.48 0.63 0.66 0.61 0.5140.041
of heifers up to 18 months
L1v_e welght at 8 months of ageandfeed costs per 1 kg 076 0.79 082 082 0.8240.033
weight gain of bull calves
L1v‘e we1ght at 8 rponths of age andfeed costs per 1 kg 0.70 0.72 080 083 0.76+0.039
weight gain of heifers

No significant impact of calf weight at birth on the growth energy and the change in live weight
during other age periods was noted. At the same time, these indicators have a high positive relationship
with the level of feeding and the feed cost per 1 kg of gain.

The general conclusion on further work with the breed should be considered a priority for increasing
milking capacity. Its positive result will significantly increase the live weight of young stock when weaned
from mothers, that in the future will significantly affect the energy of their growth and increase in live
weight at 12 and 18 months of age. This is confirmed by the high positive correlation between these traits,
both in bulls and in heifers.

At the second stage of the research, in the course of the breeding experiment using a common data-
base and the BRBCB software program, we tested the proposed methodology for assessing bulls in the
quality of offspring based on the selection index.

When breeding meat cattle breeds, it is necessary to use animals in reproduction, which inherit high
growth energy and the ability to actively convert the nutrients of plant foods to the development of muscle
tissue. To identify them we should use the multi-year database of reliable data and the electronic operating
system that could quickly analyze a large amount of information. This is connected with the fact that the
manifestation of quantitative traits is due to the interaction of genetic and paratypical factors. If at this
interaction between relatives there is a similarity in quantitative traits, it indicates a significant genetic
influence, and such animals are the most desirable for breeding.

Using a block of a specially developed computer program, we estimated more than 80 servicing bulls
in the quality of the offspring, and about 1000 animals of their sons were rated for their own productivity.
In the process of comparative analysis, it was noted that the majority of estimated servicing bulls in sons'
productivity (according to the current instructions) met the elite-record class by scoring and by complex
index with a value of 101-106% - the "improver" breeding category.However, the assessment of bulls in
the quality of offspring in terms of productivity of a limited number (10-20) of sons in optimal conditions
is not always confirmed when they are used on a large scale for livestock of cows in other conditions of
maintenance and growing of their offspring. In our opinion, in the reproduction of the herd the "complex
bulls-improvers" of sons and daughters' productive traits should be used, information about which is
formed on the results of the coverage of the maximum array of descendants of both sexes.Comparative
assessment of the total productivity of sons and daughters with the calculation of the selection index (SI)
turned out that the bulls of the Pirat 6626 factory line in group No. 2 (table 8) have a very low heritability
index, negatively affect the productivity of sons and neutral for daughters. At the same time, for the
majority of their descendants, the counted traits turned out to be below the average indicators of their
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Table 8 — Comparative assessment of the bulls in the quality of offspring

According According
Group number, ancestor of the line, to the current instructions to the selection index (SI)
Ind. No. of bulls number | class complex sons daughters total
of sons index, % N ST N ST n SI
1. (FL) Pirat 6626, 9565, 0487, 1563 34 rlilclct)?;i 105.4 75 | 325 | 83 | 21.3 | 158 | 53.8
2. (FL) Pirat 6626, 9156, 1047, 3513 32 r]zilct:r:;l 102.7 68 | -33 | 78 | 1.2 146 | -2.6
3. (FL) Pokhvalniy 8643, 2390, 1856, 3412 36 Elite. 99.6 72 | 31.6 | 85 | 27.9 | 157 | 59.5
4. (FL) Pokhvalniy 8643, 1393, 1637, 2128 34 rlz?(t)i;i 101.2 77 | 214 | 80 | -2.6 | 157 | 12.2
5. Duplet 825, 2280, 2317, 2309, 1838 45 rlzlcl(t)?;i 102.3 86 | 149 | 93 | 22.1 | 179 | 37.0
6. Duplet 825, 2320, 2347, 2091, 1843 43 r]zilct:r:;l 103.6 81 | 21.1 | 83 | -2.6 | 164 | 185
7. (FL) Ozhog 6136, 3261, 3321, 0593, 2307 44 rlz?(t)i;i 101.4 86 | 202 | 8 | 21.1 | 171 | 413
8. (FL) Ozhog 6136, 3696, 3318, 0691, 2318 43 rlzlcl(t)?;i 102.9 72 | 18.1 | 82 | -3.3 | 154 | 14.8
9. Moryak 12054, 0350, 1203, 2308 33 r]zilct:r:;l 104.7 51 | 113 | 62 | 12.1 | 113 | 145
Elite- 10
10. Moryak 12054, 7213, 1202, 1233, 0367 48 99.8 85 | -55 0.6 194 | -1.9
record 9
11. Moryak 12054, 7233, 1216, 1254, 0359 51 rlzlcl(t)?;i 103.7 92 | 143 | 97 | 9.6 189 | 149
12. (RG) Desert 93084, 3944, 1741 24 r]zilct:r:;l 104.7 29 82 | 21 | 132 | 50 12.4
Elite-
13. Manezh 7113, 271 13 record 98.9 22 | 184 |20 | 195 | 42 | 279

mates. Therefore, these bulls and their descendants have no positive value for breeding in this population
and their use is undesirable in the reproduction of even commercial herds.

Another pattern was manifested in bulls of Pokhvalniy 8643 from group No. 3, which received the
neutral category according to the current instructions. In this group, the average values of all productivity
traits of female and male descendants significantly exceeded the average indicators of their mates, and the
selection indices calculated by our method averaged 59.5 points. Therefore, they are “complex improvers”
for sons and daughters and are recommended for insemination of the breeding nucleus of cows. A similar
pattern was manifested in No.5, No.7 and No.13 groups.In groups No. 4, 6 and 8, the descendants of
various factory lines worsen daughters, but improve sons, and bulls from groups 9, 11 and 12, marked as
neutral for males and females, and therefore are not effective for selection in the breeding part of the herd,
but can be recommended for use in a commercial herd. The bulls from groups No. 2 and 10 (descendants
of the factory lines of the Pirat 6626, and Moryak 12054), having a negative value of the total selection
index, are identified as “deteriorators” of sons and daughters. They are not recommended for use in farms
of any status and are subject to rejection.

At mass analytical assessment of bulls in the quality of offspring in different breeding farms, it was
revealed that only 47% of fathers used in reproduction, pass on their traits to the descendants of both
sexes. About 40% of producers are “improvers” of only sons, and only 20% are “improvers” of daughters.
Therefore, more than 50% of bulls "improvers" which received this breeding category when judging by
the quality of offspring according to the current methodology of their assessment by sons, are not eligible
for breeding, as they can be "deteriorators" of males or females.
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Aconspicuous is the fact that descendants of bulls with the selection index (SI) of more than 20 points
had a long body type and average daily gain is 14% higher in bull-calves and 8% higher in heifers
compared with mates with SI less than 15 points.

It indicates that they are better adapted to local natural climatic and fodder conditions in comparison
with mates from servicing bulls with a lower selection index. Therefore, at 15 months of age, bulls and
heifers, obtained from “improvers” with SI more than 20 points, exceeded not only their mates from other
bulls, but also the elite-record class requirements (table 9).

With the increase in the selection index above 30 points, in descendants, the average daily gain from
8 to 15 months of age exceeded 1000 g and at the end of this period, their live weight was much higher
than the requirements of the elite-record class. Their sons were more extended and tall, with a deeper and
wider breast, better developed hams, that is, significantly better pronounced meat forms.

Table 9 — Change in live weight of offspring of bulls with different selection index values

Sons Daughters
iIlS(iG;iC\tBEe . Age (mqnths) and Gain Age (mqnths) and live Gain

(SD) live weight (kg) daily, absolute, n weight (kg) daily, | absolute,

8 15 g kg 8 15 g kg

-2.6 68 195+2.1 38243.6 882 187 78 177£1.8 | 317439 660 140

-1.9 51 199+1.8 389+3.8 896 190 62 181+1.6 323435 670 142

12.2-14.9 402 21114 415+3.3 962 204 425 | 186+1.7 329+3.2 675 143

18.5-27.9 103 | 212£1.9 | 420+3.3 981 208 103 | 188+1.9 | 336+3.4 698 148

37.0 86 213£2.0 | 425435 1000 212 93 191£2.1 | 340+3.7 702 149

413 86 214£2.6 | 430+3.9 1019 216 85 196+2.0 346+3.8 707 150

53.8 75 218+2.1 | 44143.0 1052 223 83 | 200+2.2 | 352+3.8 717 152

59.5 72 224+2.6 | 453433 1080 229 85 | 202+1.9 | 356+3.1 726 154

The detected high-quality continuators of the factory lines comply with the requirements of the
created interbreed type of enlarged long-bodied animals of the Kalmyk breed and are recommended for
use in the reproduction of the breeding stock of agricultural enterprises and farms.

Evaluation of meat productivity was carried out by comparing the slaughter qualities of young
animals of groups 1 and 2. The first group included the sons of bulls with the index below 30 points and
the second group - above 30 points. In assessing the formation of meat productivity, the main indicators
are the mass of carcass, its morphological composition and slaughter yield. These traits are caused by a
complex of morphological features of the organism, which depend on heredity and environmental factors.
In our studies, all the bull calves before slaughter had factory fatness and, in live weight at 8 months of
age, in the first group, 97.6% met the requirements of the elite-record class, and in the second group -
104.9% (table 10). At the age of 15 months, these figures were respectively 110.0% and 117.2%. The
resulting carcasses for slaughter met the requirements of the first category, had well-defined meat forms
and, for 15-month-old bulls, were covered with a continuous layer of fat-watering, which prevents
the meat from drying out.By pre-slaughter live weight, sons of bulls with the selection index of more than
30 points (group II) exceeded their mates from bulls with SI of less than 30 points (group I) at 8 months of
age by 16.5 kg (7.5%), and at 15 months - by 27.7 kg (6.5%, P<0.09). Therefore, more heavy carcasses
were obtained from the bulls of the II group, and they exceeded the bulls of the I group by almost 1% in
the slaughter yield, and by 6-7% in the slaughter mass.

The same difference manifested itself in the morphological composition of the carcass. Bull calves of
group I lagged behind their mates of the second group by 11-17 kg in mass of muscle tissue, and only by
2.6-2.8 kg in mass of bones. Therefore, they had a slightly lower fleshing index. The yield of these tissues
in the bulls of the analyzed groups relative to the pre-slaughter body weight and chilled carcass revealed
significant differences. Indicators of the development of these tissues and internal organs confirm the
proportionality of their physique and the formation of meat productivity.
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Table 10 — The results of the control slaughter of bull-calves (X+Sx)

Group and age, months
Indicator I I
8 15 8 15

Elite-record class requirements in live weight 225 385 225 385
Removableliveweight, kg 219.7+2.7 423.6+3.6 236.2+3.4 451.3+4.0
Pre-slaughter live weight, kg 206.8+3.2 408.3+3.1 218.7+2.6 433.7£3.8
Hotcarcassweight, kg 114.8+1.0 233.3£1.9 122.3+1.4 250.67+1.8
Carcassyield, % 55.5+0.11 57.1 £0.09 55.9+0.07 57.8£0.21
Mass of internal fat, kg 5.23+0.07 11.39+0.6 5.77+0.2 12.27+0.9
Yield ofinternal fat, % 2.5340.03 2.79+0.04 2.64+0.08 2.83+0.05
Slaughterweight, kg 120.03+0.9 244.69+1.1 128.07+0.8 262.94+1.2
Slaughteryield, % 58.04+1.2 59.93+0.9 58.56+1.1 60.63£1.3
Carcass muscle tissue yield, % 74.8 75.1 74.9 75.6
Carcass fat tissue yield, % 5.9 6.1 6.0 5.9
Carcass bones yield, % 17.1 16.9 17.1 16.7
Cartilage and tendons of the carcass, % 23 1.9 2.0 1.8
Fleshing index 438 4.40 4.78 4.82

In beef cattle breeding, in the production of beef in the farms of the Southern Federal District (SFD),
industrial and stalled-pasture production technologies are used. During the third stage of our research, a
comparative analysis of the influence of intensive technology with elements of innovation on animals of
the Kalmyk, Hereford and Aberdeen-Angus breeds in conditions of intensive completion of growing was
carried out. In the SFD traditional stalled-pasture system, moderate feeding is used, providing the growth
energy of young animals at the level of 700-750 g of daily gain and the attainment of slaughter conditions
with the live weight of 410—430 kg at 20 months of age.

To enhance the growth energy and increase the pre-slaughter live weight, we carried out intensive
completion of growing of young stock from 8-10 months of age in the industrial complex with plenty of
coarse and concentrated feed. In order to identify the responsiveness of bull-calves obtained from animals
of the factory lines of the Kalmyk breed, for the intensification of growing from 9 months of age, we
conducted a comparative assessment of their meat productivity compared with mates of Aberdeen-Angus
and Hereford breeds in the industrial complex (table 11).

Table 11 — Dynamics of live weight of bull-calves for 273 days of completion pf growing, (n =23)

) Breed
Indicator
Aberdeen-Angus Hereford Kalmyk
When setting on the experiment, kg 251.5%£4.7 248.1£ 5.2 240.2+ 6.0
When withdrawing from the experiment, kg 668.2%*+6.4 661.8%*£5.1 625.4+6.6
Absolute gain, kg 416.7%* 413.7%* 385.2
Average daily gain, g 1526%** 1515%* 1411
*P <0.05, **P <0.01.

Experimental groups were formed taking into account the average group breed indicators of live
weight, established earlier for a number of years. Therefore, when setting on the experiment, 9-month-old
Kalmyk calves were inferior in live weight to their mates from other groups by 4.7... 3.3%. During the
9-month intensive completion of growth, the average daily gain was 105-115 g lower than that of their
mates of Aberdeen-Angus and Hereford breeds. So, as a result, for the period of the experiment, in the
group of Kalmyk bull-calves, the absolute gain was less on 31 kg. The pre-slaughter live weight was also
significantly lower (table 12).
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Table 12 — Indicators of slaughter of bull-calves at the age of 18 months (n =5)

Indicators Breed

Aberdeen-Angus Hereford Kalmyk
Pre-slaughter live weight, kg 648.0+5.2 641.3+5.0 606.6+3.7
Hotcarcassweight, kg 384.97+1.3 380.54+1.3 361.05+1.3
Hotcarcassweight, % 59.41 59.34 59.52
Mass of internal tallow, kg 21.9+0.7 20.7+1.0 19.1+0.8
Mass of internal tallow, % 3.38 3.23 3.15
Slaughterweight, xr 406.87+1.2 401.24+1.6 380.15+1.4
Slaughteryield, % 62.79 62.56 62.67
Muscle tissue yield, % 75.9 75.4 75.7
Fat tissue yield, % 5.9 5.3 5.7
Bones yield, % 16.0 17.0 16.2
Fleshing index 4.74 4.43 4.88
The ratio of edible to inedible part of the carcass 4.49 4.18 4.38

It should be noted that at the age of 18 months, bull-calves of the Kalmyk breed had a pre-slaughter
live weight of 606 kg and hot carcass weight of 3161 kg, which were only 19 and 23 kg less than that of
imported mates. At the same time, the slaughter yield, the yield of fat tissue, the fleshing index and the
ratio of edible to inedible parts of the carcass were slightly higher than that of the Hereford bulls.

When analyzing the physico-chemical parameters of muscle tissue, it was noted that in the
subscapularis and the longissimus muscle of the Kalmyk bull-calves, the content of the protein mass
fraction was slightly higher. In the muscle flesh of the bull-calves of the new factory lines moisture-
binding capacity was 3—13% higher and, almost as much, lower juice loss during cooking (table 13).

Table 13 — Physico-chemical indicators of the subscapularis (1) and the longissimus muscle (2) in the bull-calves of the
experimental groups

Breed (n=5)
Indicators Aberdeen-Angus Hereford Kalmyk
1 2 1 2 1 2
pH 5.67 5.56 5.61 5.61 5.67 5.97
Moisturecontent, % 73.50 75.46 71.53 75.14 75.62 75.19
Proteinmassfraction, % 17.05 16.7 21.0 16.20 19.0 17.4
Fatmassfraction, % 8.57 6.95 6.67 7.66 4.40 6.51
Moisture binding capacity, % to the meat 46.54 47.87 57.29 56.83 52.44 60.04
Juice loss during cooking, % 31.38 30.92 24.71 20.06 20.30 21.95

This testifies to the superiority of the nutritional value of the muscle tissue of the bull-calves of the
Kalmyk breed in comparison with the mates of the Aberdeen-Angus and Hereford breeds. The similar
pattern was manifested in the content of total amino acids in the longest back muscle (table 14). In Aber-
deen-Angus and Hereford bull-calves, the longissimus muscle contains less aspartic and glutamic acids,
which play an important role in nitrogen metabolism.They improve the metabolism of cells of the nervous
system, regulate the synthesis of testosterone, transforming the functional status of the endocrine and
nervous systems, contribute to the neutralization and evacuation of ammonia from the body. Perhaps that
is why Kalmyk bull-calves are more mobile and eat better coarse feed.

In the longest back muscle of the Kalmyk bull-calves, there are some more essential amino acids such
as valine, isoleucine, leucine, and lysine, as well as the nonessential ones - arginine, alanine, tyrosine, and
proline. Their molecules in the human body become a substrate for the synthesis of adrenaline, norepine-
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Table 14 — Common amino acids of the longissimus muscle of bull-calves (g/100 g of product)

Amino acids Breed (n=3)
Aberdeen-Angus Hereford Kalmyk
Asparticacid 1.354+0.04 1.47+0.04 1.50+0.04
Glutamicacid 1.93+0.06 1.86+0.06 2.02+0.06
Serine 0.90+0.03 0.83+0.02 0.89+0.03
Histidine 0.71+0.02 0.68+0.02 0.67+0.02
Glycine 1.00+0.03 0.94+0.03 1.00+0.03
Threonine 0.85+0.03 0.81+0.02 0.83+0.02
Arginine 1.24+0.04 1.16+0.03 1.32+0.04
Alanine 1.02+0.03 0.99+0.03 1.07+0.03
Tyrosine 0.45+0.01 0.44+0.01 0.56+0.02
Cystine 0.29+0.01 0.29+0.01 0.29+0.01
Valine 0.89+0.03 0.88+0.03 1.02+0.03
Methionine 0.34+0.01 0.37+0.01 0.23+0.01
Phenylalanine 0.68+0.02 0.60+0.02 0.64+0.02
Isoleucine 1.15+0.03 1.10+0.03 1.214+0.04
Leucine 1.2340.04 1.1840.04 1.28+0.04
Lysine 1.62+0.05 1.55+0.05 1.73+0.05
Proline 0.95+0.03 0.94+0.03 1.04+0.03
Total 16.59+0.50 16.09+0.48 17.27+0.52

phrine, histamine, they are part of the body’s structural and enzyme proteins, regulate gastric secretion,
participate in immune reactions, synthesize hemoglobin, and form its proteinaceous portions designed to
keep the iron atoms in the whole substance. A higher content of these amino acids improves the quality of
muscle tissue, as a food product for people.

Some essential amino acids (valine, isoleucine, leucine) stimulate the activity and performance of
human mental activity, improve the functional properties of the central nervous system, neuromuscular
communication and the human mental state, and in conditions of lack of energy, these amino acids can be
used as its source. They respond for the restoration of muscle and bone tissue, and lysine affects the rate of
synthesis of muscle and conjunctive organic tissues; accelerates the accumulation of calcium in the body
and, stimulating the ATP extraction of from glycogen molecules, regulates energy exchange.

Consequently, the muscular tissue of the bull-calves of the Kalmyk breed, used as a food product,
will provide to a large extent the vital functions in the human body with the necessary amino acids.

Conclusions:

1. The genetic resources of cattle of the newly created Rostov type of Kalmyk breed are quite diverse
and are characterized by higher productivity indicators. The average live weight of adult servicing bulls in
the initial population is about 868 kg, of cows - 515 kg, and in the new factory lines - 873 and 528, that
exceeds the elite-record class minimum requirements by 13 and 8 kg (1.5%), respectively.

2. Of three genealogical groups and eight genealogical lines that are common in the Kalmyk breed,
the most desirable for breeding to increase meat productivity are animals of the factory lines of Pirat 6626,
Pokhvalniy 8643, Ozhog 6136 and the genealogical line of Manezh 7113. According to the exterior as-
sessment and live weight, cows of these lines exceed the peers of other lines in milking capacity and the
average indicators of these traits in the population by 9.2 - 11.8%.

3. On the basis of the electronic database created with our participation and the BRBCB software
module, the selective-genetic indicators of meat productivity were evaluated for the entire analyzed
population. The inheritance and correlation coefficients were determined. The technique of their use in
breeding when creating a Rostov-type Kalmyk breed was proposed. The impact of live weight of cows on
their milking capacity and live weight of offspring has been established and there was no direct relation-
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ship between the indicators of height at hips of cows and the live weight of their offspring. Therefore, the
selection on this basis will not work towards the necessary rate of increase in milking capacity of cows
and the growth energy of young animals, even against the background of high values of heritability coef-
ficients and a positive correlation between these traits.

4. In assessing the genotype of more than 80 servicing bulls according to the phenotype of their sons
and daughters, it was found that only 47% of fathers pass on their high qualities to descendants of both
sexes. About 40% of servicing bulls are improvers only for their sons, and only 20% are daughters' im-
provers. More than 50% of bulls, which, when assessed in the quality of the offspring according to the
current instructions, have the category of "improver", are not desirable for use in breeding work. The
computer technology for assessment of bulls in the quality of offspring according to the selection index
proposed by us increases by 2-3 times the efficiency of identifying bulls-improvers, which descendants
have a long body type and at 15 months of age exceed in live weight not only mates from neutral bulls by
20-60 kg, but also the elite-record class requirements.

5. With the intensive growing of 9-month-old bulls of factory lines of the Kalmyk breed and mates of
the Aberdeen-Angus and Hereford breeds in the conditions of the industrial complex at full feeding with
coarse and concentrated feed, live weight at 18 months of age was 625.4; 668.2 and 661.8 kg, respec-
tively. For the 9-month period of growing, in absolute gain, Kalmyk bull-calves (385.2 kg) were inferior
to imported mates (416.7 and 413.7 kg) by 28-31 kg. In slaughter yield, fat tissue yield, fleshing index
and the ratio of edible to inedible parts of carcass, Kalmyk bull=calves were somewhat superior to
Hereford breed animals.

6. According to the analysis of physico-chemical parameters of muscle tissue, it was noted that in the
subscapularis and the longissimus muscles of the Kalmyk calves, the level of the content of the protein
mass fraction was slightly higher than that of the Aberdeen-Angus and Herford mates. Their moisture
binding capacity was 3—13% higher and almost as much lower in the juice loss during cooking. The pro-
tein of the Kalmyk breed animals had a slightly higher level of such essential amino acids asvaline,
isoleucine, leucine, and lysine, as well as the nonessential ones - arginine, alanine, tyrosine, and proline.
This indicates a higher nutritional value of their muscle tissue than in the mate of the Aberdeen-Angus and
Hereford breeds.
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*YKoraps! 6iiM Gepy canachiHars! heaepanbik MEMIEKETTIK GIOKETTIK OiTiM Gepy camachiHbIH
MemiiekeTTiK opranbirbl — K. A. TumupsizeB atbiHaarsl Mockey arpapiislk akanemusicsl, Mackey, Peceit

KAJIMAK TYKBIMBIHBIH, IPI KAPA MAJIBIHBIH
OHIM/ILIITT MEH ACBLT TYKBIM/BLIBIFbIH APTTHIPY

AHHoTanMs. Makajgama HEerisri OMOJOTHSUIBIK YKOHE OHIMAUIIK epekieaikTepi OoibiHma Kaamak TykpiMmac
PoctoB ipi Kapa MaJIbIHBIH ©CIpUTY JKYMBICBI JKaFIalbl 3epTTENEl; op TYpJi ©HAIpiC XKyHenepiHae MajJblH SKO-
HOMUKAJIBIK KOHE CCNICKIMSUIBIK KACHETTEPiH 3epTTeldi. 3epTTey OapbIChIHIA OPTYPJi KYTY TEXHOJIOTHsIaphl Oap
’KaHa/laH KYpBUIFaH 3aybIT JHHUUIAPBIHBIH €T OHIMALIITIH KaIbINITACTBIPY KOPCETKILITEpi aHbIKTANAbl. EpkekrneH
yprambuiapAbH (EeHOTHUITIHE TeHEeTHKa OHIIPICIHIH IeHOTHIIIH WHJAEKCcalusulay, COHal-aK CyT >koHe Tenui Oeiy
Ke3eHJIep/ie OCyAiH Iaiaa OosyblHA XoHE KapKbIHIBUIBIFbIHA OalaHBICTHI KaHa, KaJIMBIKTBIH ipi Kapa MaJbIHBIH
OHIM/IUTIK KACHETTEPIiHIH KOPIHICIHE XKaHa ACPEKTEp allbIHIbL.

3epTTey HOTIKENEpl Maj MIapyallbUIBIFBIHBIH OTAHIBIK Mal IIapyallbUIBIFBIH JKETUINIPY MAaKCaTBIHIA 300-
TEXHUKAJBIK FBUTBIMFAa OeNTiii Oip yiec KOCAaThIH MaHBI3ABI TEOPHSUIBIK HETi3IeMe OOJIBIN TaOBUIAABI YKOHE ayhIp
TYTac €T IeH JKOFaphl calajbl CHBIP €Ti OHMIpICiHAe MPaKTUKAIBIK XYMBICTapAa MaimataHbuTybl MyMKiH. by Ha-
PBIKTBIK 3KOHOMHKAJAaFbl CalaHBIH THIMIUTTIH apTTBIpaibl KOHE TYKBIMHBIH OHAIPICTIK ONEyeTiH TOJIBIK Maii-
JaJaHyAbl KAaMTaMachl3 eTe/l.

Tyiiin ce3mep: KanMak TYKbIMBI, TYKBIM iILIKi THII, CETEKLHSIBIK HHIEKCI, TeHeaJOTHSIIBIK KYPBUIBIMEL, 6CY, €T
OHIMJIUIIT, aMHMH KBIIIKBUIBIHBIH KYPaMBbl.
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JI. A. Baiimykanos', B. H. IIpucryna?, 0. A. Kostocos?, M. M. lonnux?, JI. C. Topocsin?,
A. 10. Koaocos?, O. H. Opﬂonaz, 0. A. FOanam6aes’, C. O. UsL16aK-00.1°

'Kasaxckuii HALHOHABHBIN arpapHbIit yHHBepcHuTeT, AnMaTtsl, PecryOnmka,
2PI'BOY BO «JloHCKOi roCyapCTBEHHBIN arpapHblil yHUBEpCUTET», PocToB-Ha-JloHy, Poccus,
3®I'BOY BO PIAY — MCXA um. K. A. TumupsizeBa, Mocksa, Poccust

COBEPHIEHCTBOBAHUE IVIEMEHHBIX U TIPOAYKTUBHbIX KAYECTB CKOTA
KAJIMBIITKOU TOPOAbI

AHHOTanusi. B craThe NMpoaHaIM3UPOBAHO COCTOSIHHE PAOOTHI CO3/1aBA€MOI'0 POCTOBCKOTO THIA KPYITHOTO
pOraToro CKOTaKaJIMBILIKOW TTOPOJIbI 10 OCHOBHBIM OHOJIOTO-IPOJYKTHBHBIM OCOOCHHOCTSIM; M3YY€HBI X03IHCTBEH-
HO-TIOJIE3HbIE U IIJIEMEHHBIE KauecTBa CKOTA NPH PA3IMYHBIX CHCTEMax IPOM3BOACTBA. B Xone mccienoBaHMi
YCTAHOBJICHBI TIOKa3aTenu ()OPMUPOBAHUS MSACHON NPOAYKTHBHOCTH BHOBb CO3JAHHBIX 3aBOJACKWX JIMHHHA TpU
Pa3HBIX TEXHOJIOTHIX coiep)kaHus. [lomydeHbl HOBBIE JaHHBIEC IO MHICKCHOW OIIEHKE I'€HOTHINA OBIKOB-TIPOHM3BO-
JauTenell o (GeHOTHIy CBIHOBEH M o4epei, a Tak ke IO MPOSBIEHHIO IIPOLYKTHBHBIX KauecTB MOJIOAHSIKA, HOBOTO
THUIIA CKOTA KAJIMBILIKON HOPOJBI, B 3aBUCUMOCTH OT IIPOUCXOKACHHUSI U HHTEHCUBHOCTH BBIPALIBAHUS B MOJIOYHBIN
U IOCTOTHEMHBIH EPHOIBL.

Pe3ysnbTaThl HCClIeNOBaHUI CITy’KaT BXKHBIM TEOPETUUECKHMM 000CHOBAaHUEM, BHOCSILUM OIPE/ICICHHBII BKIIa
B 300T€XHUYECKYIO HayKYy, C LI€IbI0 COBEPIICHCTBOBAHUS OTEUECTBEHHOI'O CKOTA MSICHOTO HAlpaBlIEHHs IPOIYKTHUB-
HOCTH M MOTYT OBITH HCIIOJb30BaHbI B MPAKTHUYECKOH paboTe MpH MPOU3BOJCTBE TSHKEIOBECHBIX TYII M BBICOKOKA-
YECTBEHHOHN TOBSIMHBL. JTO HOBBICUT 3((QEKTUBHOCTH BEICHHS OTPACIIN B YCJIOBHUSX PHIHOYHOW AKOHOMHKH U 00ec-
neyut OoJiee MOJHOE MCIIOIb30BaHNE MTPOTYKTUBHOI'O ITOTEHIIMAIIA OPO/IBL.

Ki1roueBble c10Ba: KaJMbIIIKas MOpPOJa, BHYTPUIIOPOIHBIN THIM, CENEKIMOHHBIH WHAEKC, TeHealorndecKas
CTPYKTYpa, pOCT, MSICHas! TPOyKTUBHOCTh, aMUHOKHCIIOTHBIN COCTaB.
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MEAT PRODUCTIVITY OF YOUNG STOCK
OF THE KAZAKH HORSE OF JABE TYPE
IN THE CONDITIONS OF THE ALMATY REGION

Abstract. Growth and development indices of the Kazakh horses of Jabe type are expressed in intensive growth
with favorable seasons of the year and slowdown in growth during the unfavorable seasons. At the same time, the
difference in growth and development between stallions and fillies is insignificant.

Young stock of Kazakh horses of different ages during the period of feeding and intensive fattening is well
added in live weight. With spring feeding, 12 months old foals gain 40.6 kg in live weight, 24 months old ones —
35.2 kg. During the autumn feeding period, 6 months old foals increase their live weight on 46.3 kg, 18 months old
foals - on 37.2 kg and 30 monthly — 35.1 kg.

During the fattening, the increase in live weight was 47.3 kg in 6-month-old stallions, 45.8 kg in 12-month-old
stallions, 40.7 kg in 18-month-olds, 41.6 kg in 24-month-olds and 5 kg in 30 month-olds.

Slaughter yield in 12 and 24 months old horses at feeding was 54.6-53.2%, at fattening, respectively, 55.3—
53.8%. In the 6, 18, 30 months old stallions, during the autumn feeding, the slaughter yield was 56.7, 53.6, 52.3%,
and during the winter fattening it was 56.9, 53.8 and 52.7%, respectively.

When studying the morphological composition of carcasses in stallions of different ages, it was established that
6-, 12-, and 18-month-old foals have a relative bone content higher than in 24- and 30-month-old foals, the content of
pulp in the carcasses of 165.8 and 162.9 kg; the advantage is for 30-month-old colts. The content of connective tissue
is higher in younger stallions from 3.3% to 3.8% compared to 24- and 30-month-old animals of 2.5-2.7%.

In terms of the class ratio of carcass parts in stallions of all ages from 43.3 to 46.5% fall on Class I, from 34.3 to
36.4% on Class II, from 15.0 to 28.3% on “out of class” (kazy and zhal) and from 6.1 to 7.4% go to Class III.

According to chemical composition, the meat of 24- and 30-month-old stallions differs from the meat of 6-, 12-
and 18-month-old animals with a lower fat content and is more high-caloric. 1 kg of meat contains 2098-2398 kcal.
The meat of young colts contains more protein 19.27-19.07% than fat 9.01-10.07% and is an easily digestible
dietary product.

Keywords: Kazakh Jabe horse, meat productivity, slaughter yield, stallions, fillies, feeding, fattening, meat

quality.

Introduction. The increase of meat production is currently the most crucial task facing domestic
livestock breeders in Kazakhstan. In solving this problem, special attention is focused on productive horse
breeding.

The growing demand of the population for horse meat causes the dynamic development of herd horse
breeding due to the peculiarities of the structure of the feed balance of the republic associated with the vast
pastures.
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Due to its distinctive taste, horse meat has long been considered as a delicious dish, especially among
the Kazakh and Kyrgyz peoples. For example, in Kazakhstan before the revolution, according to Yu.N.
Barmintsev [1], from 7 to 17 pounds of horse meat and 50-150 buckets of koumiss were consumed per
family per year. In most areas, horse meat ranked first, sometimes losing only to lamb.

L.V. Kashtanov [2], on the basis of his experiments with herd horses, reports that horses of higher
and higher average fatness have a meat yield of 50-57%, of an average fatness - 45-50%, of a lower avera-
ge - 40-45%. Chemical analysis of horse meat and fat shows their high nutritional value, not inferior to beef.

P.A. Fedotov [3] noted that during the slaughter of the Buryat horse, the average slaughter yield is
46.2%, and in the cross breeds obtained from the crossing of the Buryat mares with stallions of Don and
roadster breeds, it reaches only 44.4%.

N.V. Anashina [4,5] investigated the morphological composition of primal cuts. According to her,
different classes are different in their morphological composition. If the meat of the first and “out of the
class” is distinguished by a high content of muscle and adipose tissue, the cut of the second, third classes
is high in bone content.

N.V. Anashina, A.D. Malinovskaya [6] write that the bone content in the carcass decreases with age.
If in young stock it is 26-31, then in adult horses it is up to 17-21%. The yield of adipose tissue increases
from 3.4-6.0 to 8.2-10.8%, the proportion of muscle tissue rises from 62-68% to 70-72%.

A.E. Zhumagulov [7], studying the meat qualities of heavy-Kazakh cross breeds in comparison with
purebred Kazakh ones, writes that hybrids' carcasses were 13 kg heavier and the slaughter yield was
higher than 2%.

The meat quality of the stallions of the Kazakh breed of the Jabe type at different ages was studied
by N.A. Kikebayev [8]. He found that the largest yield of carcass in a 3-day foal, then in colts at the age of
7 months, and the least - in 19-month-old colts.

IN. Nechaev and N.A. Kikebayev [9] write that Kazakh stallions have an increase in kazy and zhal
cuts with age from 9.48 at 7 months up to 14.15% at 31 months. The relative meats of I and II classes
from the mass of carcass remain at the same level, but the cutability of the III class decreases.

There are very few scientific studies on the meat productivity of herd horses abroad. However, on the
general meat products, separate works of Italian and French researchers can be cited. I.L.Catalano [10]
writes that the slaughter yield of horses of good fatness is about 60%, young stock - about 50%, and foal-
suckling constantly exceeds 60%.

L.Frigout [11], E.Rossier [12], Marten B-Rosse [13] tell about a good slaughter mass of meat foals.
The colt carcasses contain a high percentage of muscles and relatively little fat (from 10 to 14%).
Therefore, the authors compare the meat stallions with specialized beef cattle.

I.N.Nechaev [14] found that in horses, the composition of meat changes with age. So, if the fat
content in the carcass in 6-month-old foals was 2.3-2.6%, in 1.5-year-olds - 3.2-3.8%, then in 2.5-year-
olds due to the increase in the fat content, the quality of meat changes.

According to A.V. Venyarsky, horses of Kazakh breed with increasing fatness and age of horses, the
percentage of fat and calorific capacity of meat increases, the percentage of moisture and protein is
reduced [15].

P.S.Drugin [16] conducted a comparative study of the chemical composition of meat of the Yakut
foals and foals of cross breeds from Russian heavy and Yakut breeds at 6 months of age. According to
him, there is less water in the meat of Yakut foals (62% versus 67.1% in cross breeds) and more fat
(15.5% versus 11.0%). Their protein content is about 20%.

In Bashkir foals, the pulp contains 75.7% of water, 2.07% of fat, and 20.02% of protein (I.N. Che-
botarev [17]).

The high value of horse fat as a food product in comparison with other types of farm animals is noted
by A.G. Plemyannikov [18]. Assessing the quality of fats derived from horses, camels, sheep, and cattle,
he argues that the fat of horses has the best composition and nutritional qualities.

M.G. Dadebayev [19] studied the chemical and morphological composition of young stock meat of
different ages during the fattening. At the same time, the author notes that if in meat of 18-month-old foals
the outputs of moisture, fat, protein, and caloric content were 72, 32, 6.8; 19.83% and 1783 kcal,
respectively, then in young animals at the age of 2.5 years - 67.83; 11.31; 19.68%, and 2197 kcal (fatte-
ning during 45 days).
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A.L. Belyaev [20] characterizes the meat of Kushum horses, as having high nutritional qualities. With
a slaughter yield of 53—-58%, it contains about 18-20% of protein and 10-12% of fat in the carcass. The
calorific capacity of the meat of Kushum horses is about 2000 kcal.

Analyzing the meat productivity of various breeds of animals, P.A. Fedotov [21] writes that the meat
of farm animals, including horse, is valued for the content of native proteins, fats, and vitamins. The
protein content in horse meat, depending on age, gender and fatness, ranges from 18 to 23%.

According to I. Hammond, adipose tissue is ontogenetically younger than other tissues and, in the
degree of metabolic processes, is inferior, first of all, to muscle and bone. Therefore, during the period
when the amount of nutrients entering the bloodstream is limited, the growth of adipose tissue is
suspended and lipids are expended to provide energy to the animal body [22].

F. Popesku [23] notes that meat from a well-fed horse contains 73.16% of water, 21.6% of protein,
4.11% of fat and 1.2% of ash.

Many researchers have studied in detail the meat productivity of local horses and their cross breeds
with cultural breeds in various zones of the republic.

At present, the development of horse breeding, especially herding, as an important productive
industry, is receiving great attention in the Almaty region of the Republic of Kazakhstan, where there are
up to 10 million hectares of steppe semi-desert pastures and about 25 thousand horse heads.

Of particular importance in the conditions of the Almaty region are the Kazakh horses of the Jabe
type, which are well adapted to local climatic and feeding conditions, but do not have a sufficiently high
live weight. One of the most effective ways to increase the live weight and meat productivity of Kazakh
horses is the organization of feeding and fattening.

The aim of the study. To study the meat productivity of young stock of the Kazakh Jabe horses in
different seasons of the year. The task of the research was to determine the feeding and fattening qualities
of young stock under the conditions of the Almaty region.

Materials and methods of the research. Scientific and business experiments were conducted in
2016-2018 in the "Akboz" farm of the Panfilov district of the Almaty region, which was established in
2006 on the basis of the former Koktal state farm. In the farm, after an individual horse bonitation in 2016,
an experimental herd was formed for studying the meat productivity of Kazakh horses of the Jabe type,
depending on the different seasons of the year.

The cultivation technology of Kazakh horses of the Jabe type in the farm is typical for areas of herd
horse breeding. Keeping animals is year-round pasture, with a seasonal change of pasture.

To study the growth and breeding of young stock, we observed the colts of the 2015 year of birth. All
experimental young animals were grown in the same conditions of maintaining and feeding and were on
the same type of pastures in all seasons within the experimental herd.

Control over their growth and development was carried out on the basis of periodic weighings,
measurements and calculations of indices of body build at the age of 3 days, 3, 6, 12, 18, 24, 30 months.

Spring feeding of young horses was carried out from April to June, as during this period, there was
widespread vegetation of ephemera and other herbs in the steppe and semi-desert zones of the Almaty
region. Autumn feeding was conducted from September to November at the time of the secondary
vegetation of steppe and semi-desert vegetation in this zone.

At setting and at the end of feeding, all experimental animals were subjected to basic measurements.
The gains for the feeding period and the capacity to fattening were determined by weighing every 10 days.
Experiments on spring and autumn feeding were carried out with two repetitions.

To determine the fattening capacities, the experiments were carried out on intensive fattening of colts
in the summer and winter periods. Feeding was conducted on hay - concentrate diet. The diet consisted of
steppe hay (Konirbas) and winter rye and crushed barley and was made up of fodder available on the farm.
The norms of the All-Union Scientific Research Institute of Horse Breeding (VNIIK) [24] were taken as a
basis. Rations were calculated based on the average live weight of horses - analogues, selected in the group.

During the feeding, the experimental foals were with a common herd on a pasture; when they were
fed, they were placed in a closed pen, fenced off from a pipe fence. Concrete feed crips are installed along
the pens.

Before experimental research on feeding and fattening of horses, individual weighing of the foals on
a VSP-1 scale, equipped with a metal grid, marking, age determination and fatness of the foals were
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carried out. Fatness was determined in accordance with the requirement of GOST 20079-74. Groups of
horses were made up of animals similar in body weight, age and fatness [25].

In order to study the meat qualities and chemical composition of the meat of experimental horses, a
control slaughter was conducted at the slaughterhouse of the Akboz farm according to the Federal Science
Center of Animal Husbandry (FSCAH) methodology and in accordance with the technological
instructions adopted in the meat industry.

Carcass quality was assessed by the development of muscle tissue, the presence of fatty deposits on
the surface (watering) and the thickness of fat on the abdominal wall. In addition, we studied: the ratio
between the meat mass (pulp) and bones in carcasses and cuts; the ratio of individual cuts in carcasses.

For a more objective assessment of the marketability of meat, a butchering of horse carcasses was
carried out according to the scheme adopted for the state trading network of the Republic of Kazakhstan.
Each of the cuts has a specific purpose. For the manufacture of zhal using fatty neck comb from the first
thoracic vertebra. The carbonate is used to produce kazy. The cutting from the outer back lumbar part is
used for the manufacture of the suret products. The upper layer of muscle tissue with fat irrigation from
the hip part is used for the manufacture of the zhaya products.The muscle and fatty parts of the remaining
cuts after boning and trimming of horse carcasses can go for the production of chuzhuk. Simultaneously
with the cutting and boning of the carcass, samples were taken for chemical analysis. For this purpose, the
meat content of each class was passed through a meat grinder with a fine grating of 2 mm in diameter, and
after thoroughly mixing an average sample weighing 400 g of minced meat was taken. Then each minced
meat sample was placed in previously dried porcelain cups and placed in a drying cabinet at 65 °C for
determination of initial moisture[25]. Further chemical analysis of the meat was carried out according to
generally accepted methods in the laboratory of KazSRIAH&FP LLP. The content of water, protein, fat
and ash was determined in the meat of each class. Calorific capacity was established by calculation
method in kilocalories.

Biometric processing was conducted according to the common methods [27].

Results of the research.

Growth and development of young stock of the Kazakh Jabe type horses. Studying the growth and
development of young stock under conditions of herd keeping is of particular interest. In this regard, we
studied the growth and development of foals of Kazakh Jabe horses from birth to 2.5 years of age under
the conditions of year-round pasture maintenance (table 1).

In relation to parents 'measurements, the height at the withers and the metacarpus girth in foals at the
age of three days is 65.2-64.0%, whereas the oblique body length and the chest girth make up only 50.6%

Table 1 — Age body measurements and live weight of Kazakh horses Jabe type of the 2015 year of birth

Age, Body measurements, cm Live weight,
months " heightatwithers oblique body length chest girth metacarpus girth kg
Stallions
3 days 35 92.4+0.51 72.7+0.60 85.7+0.72 11.2+0.28 42.5+1.98
1 32 101.7+0.62 84.6+£0.56 98.5+0.81 12.4£0.32 84.2+2.17
6 30 119.5+0.68 115.8+0.63 121.3+£0.84 15.1+0.25 182.1+2.34
12 27 131.3+£0.74 131.6+0.84 137.8+£0.91 16.5+£0.30 232.443.95
24 24 136.240.43 137.5+£0.75 155.1+0.87 17.8+0.28 270.8+3.87
30 20 138.6+£0.41 139.9+0.65 159.6+£0.77 18.3+0.21 340.2+3.66
Fillies
3 days 35 91.3+£0.48 71.2+0.67 83.6+0.69 10.5+0.18 40.9+1.53
1 33 100.240.51 82.3+0.78 96.8+0.75 11.8+£0.22 80.5+2.02
6 31 117.4+0.39 112.6+0.69 119.5+0.67 14.6+0.15 180.7£2.25
12 29 129.8+0.36 129.8+0.81 135.9+0.79 16.4+0.17 230.6+3.48
24 27 135.1+£0.47 136.5+£0.75 152.7+0.85 17.1£0.18 268.9+3.70
30 25 136.7+0.42 138.1+0.66 157.24+0.72 17.7£0.23 335.4+3.02
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of the parents' measurements. Foal's high-leggedness at birth has an adaptive meaning, since it largely
determines the foal's fast-gaitiness, which allows them to keep up with the herd as they move through
pastures.

By two and a half years of age, height measurements of young animals reach 97.7-98.0% of parents'
measurements.

In the first six months of life, foals showed the highest rate of growth intensity. During this period,
the stallions increased in height at the withers on 27.1 c¢m, in oblique body length on 43.1 cm, in chest
girth on 35.6 cm and metacarpus girth on 3.9 cm, and the fillies, respectively, on 26.1; 41.4; 35.9 and 4.1 cm.

From 6 months to 1 year of age, the growth rate slows down. In stallions, the height at the withers is
increased by 11.8 cm, the oblique body length by 15.8 cm, the chest girth by 16.5 and themetacarpus girth
by 1.4 cm, and in fillies by 12.4; 17.2; 16.4 and 1.8 cm respectively. From 1 to 2 years of age, in stallions
these figures have already reached 4.9; 5.9; 17.3; 1.3 cm and in fillies - 5.3; 6.7; 16.8; 0.7 cm. The growth
rate from 2 years to 2.5 years old for stallions was 2.4; 2.4; 4.5 and 0.5 cm, and for fill - 1.6; 1.6; 4.5;
0.6 cm respectively.

In the growth process, there is a change in the exterior of the foals, due to the predominant develop-
ment of the axial part of the skeleton in comparison with the peripheral [28]. If from 3 days to 2.5 years of
age, the height measurements at withers and metacarpus girth, connected with the growth of limbs,
increased by 46.2 and 7.1 cm for colts and by 45.4 and 7.2 cm for fillies, whereas measurements of the
oblique length of the body and chest girth associated with the growth of the axial part of the body
increased in colts by 67.2 and 73.9 cm, in fillies by 66.9 and 73.6 cm.

Thus, foals grow most intensively in the first six months of life, then the growth rate gradually
decreases.

Live weight of young animals not only characterizes the overall development of horses, but is a direct
indicator of meat productivity. In the first month of life, the live weight of the young is doubled. For
27 days of the postembryonic period, the live weight of the foals increased by 41.7 kg, and the fillies
increased by 39.6 kg. The period from birth to 6 months of age is most favorable in the development of the
foal, which is associated with dairy nutrition and eating the spring grass. From 1 month to 6 months of
age, the stallions gained 97.9 kg in live weight, fillies - 100.2 kg, while the average daily gain was 653 and
668 g.

From 6 to 12 months of age, the increase in live weight is slightly reduced and amounted to 50.3 kg
for stallions and 49.9 kg for fillies. The average daily gain at the same time amounted to 279 g and 277 g.

From 12 to 24 months of age, the increase in live weight is reduced and amounted to 38.4 kg for
stallions and 38.3 kg for fillies, the average daily gain was 107 and 106 g.

From 24 to 30 months of age, the increase in live weight gradually increased and amounted to 69.4 kg
for stallions, for fillies - 66.5 kg, the average daily gain was 385 and 369 g.

For the full characterization of body type, body build indices are calculated, representing the
percentage ratio of anatomically interconnected body measurements and live weight (table 2).

As can be seen from table 2, the index of format - as the ratio of the axial and peripheral parts of the
skeleton - characterizes the body type of horses with age as in stallions and fillies gradually increases. A
gradual increase in the format index is due to the fact that animals grow faster in length and width during
life than in height at withers.

The high growth energy of the chest, compared with the growth rate of the chest limbs, causes a
gradual rise in the wide body index during the life of the horses.

The massiveness index doubles up to 6 months of age, from 6 to 12 months of age it slightly de-
creases. The established pattern is due to the entrance to the first wintering of 6-month-old foals up to one-
year-old. From 12 months to 30 months of age, the massiveness index rises by 20%.

Feeding qualities of the Kazakh horses of the Jabe type. Feeding of horses is one of the most
important economic activities, allowing to increase the production of horse meat and to improve its quality
by grazing on natural pastures. When studying the growth and development of young Kazakh horses, a
general pattern of inconstancy in the increase in live weight over the seasons of the year has been
established. Moreover, there is a high live weight gain in spring, a significant decrease in summer and an
increase in growth in autumn, almost stopping in winter (table 3).
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Table 2 — Body build indices of the Kazakh Jabe foals

Age, Body build indices, %
months " Format Wide body Bones Massiveness
Stallions
3 days 35 78.7 92.7 12.1 53.8
1 32 83.2 96.8 12.2 80.2
6 30 96.9 101.5 12.6 106.5
12 27 100.2 104.9 12.6 102.8
24 24 100.9 113.9 13.1 107.0
30 20 100.9 115.1 132 127.9
Fillies
3 days 35 78.0 91.6 11.5 53.8
1 33 82.1 96.6 11.8 79.7
6 31 95.9 101.8 124 111.5
12 29 100.0 104.7 12.6 105.3
24 27 101.0 113.0 12.6 109.3
30 25 101.0 115.0 12.9 131.5
Table 3 — Results of spring feeding of the Kazakh Jabe stallions
. Age, months
Indices
12 24
Number of heads 20 20
Duration of feeding, days 65 65
Live weight, kg:
at the beginning of feeding 230.243.6 271.8+4.1
at the end of feeding 270.8+3.2 307.0£3.5
Live weight gain:
gross, kg 40.6+2.5 352428
daily average, g 624.6+28.6 541.5£31.2

The live weight gain in yearling stallions was 40.6 kg, with an average daily gain of 624.6 g, and in
the two-year-olds - 35.2 kg and 541.5 g, respectively.
Autumn feeding by us was carried out from September 10 to November 19. During this period, the
average daily gain in live weight for 6-month-old foals was 661.4 g, for 1.5 summer stallions - 531.4 g and
2.5-year-old foals - 501.4 g (table 4).

Table 4 — Results of the autumn feeding of young Kazakh Jabe horses

) Age, months
Indicators
6 18 30

Number of heads 20 20 20
Duration of feeding, days 70 70 70
Live weight, kg:

at the beginning of feeding 180.6+2.4 260.5+3.2 342.3+4.1

at the end of feeding 226.9+1.9 297.7£2.8 377.4+3.6
Live weight gain:

gross, kg 46.3+2.2 37.243.1 35.1£3.4

daily average, g 661.4+31.5 531.4442.3 501.4+37.6
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It was established that the highest gains in live weight of colts are observed in the first month of
feeding (September 10 - October 10). During this month of feeding, 6-month-old foals had an average
daily gain of 827 g, 1.5-year-olds - 765 g, 2.5-year-olds - 701 g. In the second month of feeding, the
average daily gain of colts was respectively 708; 687 and 643 g. In the final feeding period, the average
daily gain in 6-month-old foals was 204 g, in 18-month-old foals - 101 g and in 30-month-olds - 92 grams.

Thus, during the spring and autumn feeding period, the greatest daily gains are observed in the first
periods of feeding, when there is an intensive growth of muscle tissue, with the growth of adipose tissue
the average daily gains gradually decrease.

Feeding qualities of the Kazakh horses of Jabe type. In summer and winter time, horses reduce their
fatness, therefore, for the uninterrupted production of horse meat, in addition to the spring and autumn
feeding, horse fattening is practiced regardless of age. Summer fattening was held from July 3 to Sep-
tember 3. Stallions were put on fattening at the age of 1 year and 2 years of age. Winter fattening was held
from November 5 to January 5 for foals at the age of 6, 18, 30 months.

Fattening of horses was conducted with regard to their live weight and fatness. The conditions of
keeping colts of all ages were the same.

The main diet consisted of fodder available on the farm: steppe hay (konirbas), winter rye of milky-

wax ripeness and crushed phenomenon. Their quality was satisfactory. The composition and nutritional
value of the rations are given in table 5.

Table 5 — Composition and nutritional value of actually eaten diets during the fattening of young horses

Summer fattening Winter fattening
Feed type Age, months
12 24 6 18 30
Steppehay, kg 2.5 3.0 2.0 3.0 3.0
Winterryehay, kg 3.0 3.0 3.0 3.0 5.0
Crushedbarley, kg 1.5 2.5 1.0 2.0 3.0
The diet includes:
feed units 3.13 4.20 2.49 3.78 5.12
dry matter,kg 4.43 5.71 3.57 5.28 7.08
digestibleprotein, g 482 674 374 591 828
calcium, g 21.1 19.1 12.2 17.8 22.7
phosphorus, g 10.1 13.5 7.9 12.4 15.4
carotene, mg 113.7 127.2 100.5 127.0 159.5

The nutritional value of the actually eaten ration with summer fattening in 12-month-old-stallions
was 3.13 feed units and 482 g of digestible protein, and in 24 monthly foals - 4.20 feed units and 674 g of
digestible protein; in winter fattening in 6-month-old foals had a nutritional ration of 2.49 feed units and
374 g of digestible protein, in 18-month-old foals - 3.78 feed units and 591 g of digestible protein, in 30-
month-old foals - 5.12 feed units and 828 g of digestible protein. Per 100 kg of live weight there was used
2.44 kg of dry matter of the ration for 12-month-old stallions, 2.09 kg of DM for 24-month-olds during the
summer fattening, for 6-month-old foals - 1.97 kg of DM, for 18-month-old stallions - 2.03 kg of
DM during the winter fattening. Per 1 kg of the gained live weight, 4.1 feed units were consumed for
12 monthly stallions, 6.06 feed units for 24-month-olds, 6.7 feed units for 6-month-old stallions, 4.7 feed
units for 18-month-olds, and 7.8 feed units for 30-month-old stallions.

Stallions of different ages showed different growth rates during the fattening period (table 6).

For 60 days of fattening, the live weight gain per head, on average, in 12 monthly stallions was
45.8 kg or 19.7% to the preliminary weight, in 24 monthly foals - 41.6 kg or 15.2%, and in 6 monthly
ones - 47.3 kg. or 26.1; in 18-month-old stallions - 40.7 kg. or 15.5, and in 30-month-olds - 37.5 or 10.8%

to the preliminary weight. The greatest average daily gains were in 6 monthly foals - 788.3 g, then in
12 monthly foals - 763.3 g.
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Table 6 — Live weight and live weight gain of foals during fattening (duration of experiments - 60 days)

Summer fattening Winter fattening
Indicator Age, months
12 24 6 18 30

Number of heads 20 20 20 20 20
Live weight, kg:

at the beginning of fattening 232.3+3.7 273.6+4.1 181.3£3.2 263.2+3.8 348.1£5.2

at the end of fattening 278.1£3.5 315.243.9 228.6£3.3 303.9£3.5 385.6+4.6
Live weight gain:

gross, kg 45.8+2.6 41.6+2.9 47.3+2.4 40.7+£2.5 37.5£3.3

daily average, g 763.3+40.8 693.3+£46.3 788.3+42.1 678.3£50.7 625,0+£53,6

Meat productivity of foals after feeding and fattening. The meat qualities of horses are estimated by
live weight, body measurements, as well as body build indices, calculated on the basis of measurements.
As is known, these indicators do not yet give a complete description of the meat productivity of horses. In
this regard, for an objective estimation of the productivity of animals, it is advisable to use indicators of
dead weight and slaughter yield.

It has been established that during feeding and fattening, the mass of carcasses of stallions increases
with age (table 7).

Table 7 — Meat productivity of stallions in different seasons of the year

Keeping Age, Number Pres laughter Carcass mass, Slaughteryield,
method months of heads live weight, kg kg %
) ) 12 6 268.4 146.5 54.6
Spring feeding
24 6 306.2 162.9 53.2
. 12 6 276.3 152.8 55.3
Summer feeding
24 6 312.1 167.9 53.8
6 6 223.6 126.8 56.7
Autumn feeding 18 6 296.2 158.8 53.6
30 6 378.7 198.1 52.3
6 6 227.5 129.4 56.9
Winter feeding 18 6 301.4 162.1 53.8
30 6 383.8 202.3 52.7

If the carcasses of the 12-month-old stallions weighed 146.5 kg at the spring feeding, after the
autumn feeding in 18-month-old animals they were already 158.8 kg or 8.4% more. For the corresponding
period, the mass of carcasses in 30-month-old foals increased by 35.2 kg or 21.6% compared with
24-month-old animals.

The same pattern is observed during summer and winter fattening. With age, the slaughter yield
gradually decreases both during feeding and fattening. If the carcass yield at the autumn feeding season in
6-month-old stallions was 56.7%, then in 18-month-old stallions it was 53.6% and in 30-month-olds -
52.3%. At winter fattening the same picture is observed. Thus, these data indicate that spring - autumn
feeding and summer-winter fattening of colts contributed to the achievement of a highdead weight of
heavy carcasses, with the high slaughter yield.

As it is known, various products made from horse meat are in great demand among the local popu-
lation. Such products as kazy, karta, zhal, zhaya, chuzhuk, suret and others are considered to be delicacies.
They are distinguished by high nutritional value and good taste.

It should be noted that in Kazakhstan there is an increased demand for fat horse meat, as national
specialty foods cannot be cooked from lean meat. Therefore, the production of fat horse meat is also
stimulated by purchase prices in the trade network of the republic. So, horse meat of the first class is more
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expensive than horse meat of the second one - by 29.2% and 2.5 times more than the cost of the third
class. According toKazakhstan Regulations of technical specifications No. 82-62, the first class horse meat
is carcass, in which kazy should be in the form of solid fatty deposits and have a thickness of at least
15 mm in the section around the white line.

To characterize the quality of carcasses, the thickness of the outer fat was measured. So the thickness
of the fat layer “zhaya” on the comb of the neck in 30-month-old foals after feeding and fattening was
125-127 mm; in 24-month-old foals - 112-115 mm; in 18-month-olds - 85-87 mm; in 12-month-olds -
51-54 mm; and in 6-month-olds - 42-43 mm; on the abdominal wall the “kazy” in 30-month-old foals was
39-41 mm, in 24-month-olds - 27-29 mm, in 18-month-olds - 19-21 mm, in 12-month-olds 16-17 mm, and
6-month-olds - 11-13 mm; at tailhead - 15.3; 13.1; 10.1; 7.6; 4.8 mm, respectively.

Currently, the increasing demand for high-quality horse meat from the population and with a view to
export necessitates obtaining the carcasses with a large meat yield, an even distribution of fat between the
muscles and inside the muscles, with a thick layer of abdominal fat for making kazy, a relatively small
specific mass of bones and tendons in the carcass . Therefore, the study of the morphological composition
is an important qualitative indicator of the assessment of carcasses. The change in mass of different parts
of the carcass is shown in table 8.

Table 8 — The ratio of the mass of different parts of the carcass when butchering

) ) Parts of the carcass
Keeping Age, Indicators -
method months lean | zhal | scapulo- | knuckle | back | hind | kazy |flatbone | shank | the whole
humeral carcass
. kg 38108 | 46.0 1.9 82 | 58.7 | 18.6 4.5 4.0 146.5
. . % 2605 314 1.3 56 | 40.1 | 12.7 3.1 2.7 100.0
Spring feeding
" kg 43|15 519 2.5 9.6 | 61.0 | 223 5.0 4.8 162.9
% 26109 319 1.5 59 | 374 | 137 3.1 3.0 100.0
. kg 43 12| 478 2.3 93 | 593 | 189 52 4.5 152.8
. % 2.8 08| 313 1.5 6.1 | 388 | 124 34 2.9 100.0
Summer fattening
" kg 42 1.7] 523 2.8 10.7 | 62.6 | 23.4 5.3 4.6 167.9
% 2511.0] 311 1.7 64 | 373 | 14.1 32 2.7 100.0
6 kg 24104 426 1.7 72 | 51.1 | 14.6 3.5 33 126.8
% 19103 336 1.3 57 | 403 | 11.5 2.8 2.6 100.0
. kg 40| 12| 506 2.5 109 | 58.9 | 21.7 4.8 42 158.8
Autumn feeding 18
% 25107 319 1.6 69 | 37.1 | 13.7 3.0 2.6 100.0
30 kg 48 (23] 609 3.6 122 | 75.1 | 25.4 7.5 6.3 198.1
% 24 (12| 307 1.8 6.2 | 379 | 12.8 38 32 100.0
6 kg 25105 429 1.9 7.6 | 522 | 147 3.6 3.5 129.4
% 19104 | 33.1 1.5 59 | 403 | 114 2.8 2.7 100.0
. . kg 39 14| 513 2.6 11.0 | 60.7 | 22.2 4.9 4.1 162.1
Winter fattening 18
% 24109 317 1.6 6.8 | 374 | 137 3.0 2.5 100.0
30 kg 46|21 652 34 11.8 | 76.4 | 26.2 6.9 5.7 202.3
% 23 (1.0 322 1.7 58 | 37.8 | 13.0 34 2.8 100.0

From the data of table 8 it can be seen that the largest mass falls on the hind part of all age groups,
then the scapulohumeral part and the cut of kazy and the back part go. The smallest amount falls on cuts
like flat bone, lean, knuckles,and shanks.

When studying the morphological composition of horse carcasses, the ratio of trimmed meat, bones
and tendons was determined. The research results are summarized in table 9.

It was established that the morphological composition of carcasses of stallions of different ages
during feeding and fattening was not the same. The largest pulp yield in carcasses of 82.2 and 81.9% was
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Table 9 — Morphological composition of horse carcasses

. Carcass Composition of the carcass
Keeping Age, weight ul bones tendons
method months kg ’ pu'p
g kg % kg % kg %
) ) 12 146.5 115.7 79.0 25.8 17.6 5.0 3.4
Spring feeding
24 162.9 131.0 80.4 27.5 16.9 44 2.7
i 12 152.8 121.8 79.7 26.0 17.0 5.0 33
Summer fattening
24 167.9 135.8 80.9 27.7 16.5 4.4 2.6
6 126.8 98.6 77.7 234 18.5 4.8 3.8
Autumn feeding 18 158.8 127.1 80.0 26.8 16.9 49 3.1
30 198.1 162.9 82.2 30.3 15.3 49 2.5
6 129.4 100.6 77.7 24.2 18.7 4.6 3.6
Winter fattening 18 162.1 130.1 80.2 272 16.8 4.8 3.0
30 202.3 165.8 81.9 315 15.6 5.0 2.5

in foals at the age of 30 months. The relative content of bones was higher in 6-month-old stallions of 18.5-
18.7% compared with other age groups. The lowest tendon content is observed in 30 monthly foals - 2.5%
and in 24 monthly foals - 2.7-2.6%. Per 1 kg of bones, it was obtained 4.2 kg of meat in 6-month-old
foals, in 12-month-olds - 4.5-4.9 kg, in 18-month-olds - 4.7-4.8 kg, and in 24-month-olds - 4.8-4.9 kg and
30 months - 5.4-5.3 kg.

Individual parts of the carcass are characterized by different ratios of muscular tissue with other
tissues. This is due to the peculiarities of the anatomical structure and the nature of the work performed by
one or another part of the body. The best in nutritional terms are the parts of the carcass containing the
greatest amount of muscle and adipose tissues, with a low content of bones and tendons [28-31].

The class ratio of horse carcass meat can be judged from the data in table 10. It has been established
that, during feeding and fattening, depending on age, there is a change in the yield of individual cuts in the
carcass composition. For example, the cut “out of class” has an increasing character with age.

Table 10 — The ratio of the mass of parts of the carcass by classes

Keeping Age, Total in the carcass | Out of class I class II class III class
method months kg % kg % kg % kg % kg %,
. . 12 146.5 100 194 | 132 | 669 | 457 | 50.5 | 345 9.7 6.6
Spring feeding
24 162.9 100 23.8 | 146 | 70.6 | 433 | 569 | 35.0 11.6 | 7.1
. 12 152.8 100 20.1 | 13.1 | 68.6 | 449 | 53.0 | 347 11.1 7.3
Summer fattening
24 167.9 100 254 | 151 | 733 | 43.7 | 57.6 | 343 116 | 69
6 126.8 100 15.0 | 11.8 | 583 | 46.0 | 46.1 36.4 7.4 5.8
Autumn feeding 18 158.8 100 229 | 144 | 698 | 440 | 554 | 349 10.7 | 6.7
30 198.1 100 27.7 | 140 | 873 | 44.1 | 684 | 345 147 | 74
6 129.4 100 152 | 11.7 | 59.8 | 46.2 | 46.5 | 36.0 7.9 6.1
Winter fattening 18 162.1 100 236 | 146 | 71.7 | 562 | 562 | 34.7 106 | 6.5
30 202.3 100 283 | 14.0 | 882 | 72.1 | 72.1 35.6 13.7 | 6.8

If in 12-month-old stallions during spring feeding, the “out of class” cut was 19.4 kg, then in 24-
month-old stallions it was already 23.8 kg or 4.4% more. At summer fattening the same picture is
observed. During the autumn feeding and winter fattening, the out-of-class cut from 30-month-old
stallions was higher by 13.1 kg compared to 6-month-old stallions and 19.9% higher compared to 18-
month-old animals. Back and hind parts of carcasses belong to the first-class cut, which ranges from 66.9
to 88.2 kg, depending on the age of foals, class II includes the scapulohumeral (shoulder-blade) part and
flat bone (46.1-72.1 kg), Class III includes lean, knuckle and shank (7.4-13.7 kg).
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First class meat in carcasses takes up almost half of the mass (43.3-46.2%), depending on the age of
animals. Class II takes from 34.3 to 36.4% of the carcasses weight. Class III contains a large number of
bones and tendons rather than meat and it ranges from 5.8-7.4%.

Based on research conducted on the study of the morphological composition and the ratio of horse
carcass meat by classes, it can be concluded that with the organization of feeding and fattening of horses,
the output of the meat content in the carcass increases and the class ratio in favor of higher classes
improves.

The chemical composition of the meat of young Kazakh Jabe horses. The chemical composition of
meat is one of the important indicators that give an idea of the nutritional value of meat. The nutritional
value of horse meat is in direct proportion with the level of feeding and maintenance, age and fatness of
the horse [35].

It was found that the chemical composition of meat of various classes in foals of different ages at
feeding and fattening is not the same.

The highest fat content in all age groups is observed in the “out of class” cut, and then in descending
order - in the I, IT and least of all - in Class III. The more fatty meat was in 30 monthly stallions.

With age, a decrease in moisture and protein is observed. If the 6-month-old stallions had 70.59% of
moisture in the carcass at feeding, 70.37% at fattening, and the protein content was, respectively, 19.27%
and 19.29%, then at the age of 30 months, there were: moisture - 64.43-64.27%, protein 15.95-15.99%. A
similar regulation is observed for all classes of carcass cuts.

As the class of meat decreases, a gain in the moisture and protein content is observed. The ratio of
moisture to protein regardless of the class of meat and the age of stallions was more or less constant from
3.5 to 3.7. This is due to the fact that the moisture and protein in meat is in a biologically bound state. The
content of ash in the meat both with the age of horses and with the difference in class remains without
significant changes.

The energy value of horse meat of different ages varies when feeding and fattening. The highest meat
calorific capacity of 2385-2398 kilocalories was in 30-month-old stallions in comparison with stallions of
other ages. Meat of 6-month-old and 12-month-old foals contains more protein and less fat and it is a
dietary food product. For the production of high-value dietary horse meat in the farm, it is necessary to
have a large proportion of mares in the herd, which allows the 6- and 12-month-old stallions to be
slaughtered;for the production of more fatty and high-calorific horse meat, 30 monthly foals should be
slaughtered after feeding and fattening.

Qualitative protein indicator of meat. It is known that muscle tissue includes sarcoplasm proteins and
myofibrils, which are full-fledged and contain all the essential amino acids. Proteins of the connective
tissue do not contain some essential amino acids, in particular, tryptophan. At the same time, up to 14% of
connective tissue proteins account for the oxyproline amino acid, which is absent in full-fledged proteins.
Therefore, the content of full-fledged proteins in meat is identified by tryptophan, and the defective ones -
by hydroxyproline. The ratio of tryptophan to hydroxyproline is called a protein-based quality indicator
and characterizes the full-value of meat proteins, being one of the main criteria for its quality.

The protein full-value of meat obtained from stallions of different ages is not the same, it depends on
which muscles the study was conducted. The muscles of different anatomical parts of the body differ
dramatically in the quality of proteins [29].

In this respect, the most valuable muscle is the semitendinosus and the longissimus muscle of the
back, followed by the semimembranosus, the latissimus, the dentate ventral muscle, and the lowest quality
is characterized by biceps of the shoulder.

The highest values of the quality protein indicator were obtained in colts at the age of 6 and
12 months. The value of the indicator of protein usefulness was 5.8, which indicates a very high biological
(food) value of meat. With the age of horses, the biological value of meat decreases, and by the age of
30 months, the protein quality index averaged 4.5 on average.

By-products, internal fat, and technical raw materials. Considering the growth dynamics of organs
attributable after the horse processing for meat to the 1 category by-products, we see that with the age of
horses their relative weight drops noticeably. Thus, the yield of by-products of the first category decreases
with age of horses from 4.6% in 3-day-olds to 3.0% in 30-month-old foals.
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The greatest mass in the number of organs attributed to the offal of class 1 is for the heart and liver.
Their relative weight also declines markedly with the age of the horses - from 1.3% and 1.7%, respec-
tively, in 6-month-olds to 0.8% and 1.5% in 30-month-old stallions. Of the other organs of this category,
the relative mass of the tongue decreases sharply, the relative mass of the kidneys remains at the same
level, and the output of meat trimming increases slightly.

The change in the output of various organs noted above is a consequence of the unequal growth rate
at different periods of life. Thus, among the by-products of the 1st class, the biggest gain in the output by
15.5 times is for the meat trimming and the smallest - the tongue, only 1.5 times during 2.5 years of life.
The relative weight of the intestine, spleen, head with the age decreases noticeably, and the stomach, on
the contrary, increases. Despite this, the yield of by-products of class II, in general, remains without
significant changes.

The intestine in 6-month-old foals is more developed than the stomach. With the age, a decrease in
the content of both the small and the large bowel is observed. However, the decrease in the relative mass
of the large bowel is stronger. The relative mass of the small and large bowel sections from the pre-
slaughter mass was respectively equal to 1.46% and 1.24% at 6 months, 1.40 and 1.16 at 12 months, at
1.28 and 1.01 at 18 months, 1.21 and 1.00 at 24 months, 1.19 and 1.03% in 30 months. From 6 months to
2.5 years of age, the weight of the small and large bowels of horses increased by 6.5 and 5.2 times,
respectively.

The intestines are used as envelopes for chuzhuk and kazy. Therefore, its length also has a definite
meaning.

The length of the large and small bowels was equal, respectively, at 6 months - 13.0 and 2.6 meters,
at 12 months - 14.0 and 3.0 meters, at 18 months - 14.5 and 3.1 meters, at 24 months - 15.3 and 3.1 me-
ters, at 30 months - 16.3 and 3.2 meters.

The full fat segmented intestine of horses is used to produce a karta. At 6, 12, 18, 24 and 30 months
of age, its weight averaged 1.42+0.0085 kg, 2.23+0.081 kg, 2.43+0.116 kg, 2.55+0.163 kg, 3.08+0.072 kg,
respectively.

During slaughter, in 6-month-old stallions, an internal fat of 0.84 + 0.08 kg was obtained; at
subsequent ages, an increase in the mass of internal fat was observed. At the age of 12, 18 and 24 months
of stallions, the mass of internal fat is 1.2+0.01 kg, 1.3+£0.05 kg and 1.6+£0.03 kg, respectively. Especially
intensively increases the content of internal fat in the third year of life. At slaughter at 2.5 years of age, the
internal fat of 2.2+0.08 kg was obtained.

In addition to meat and meat products in the processing of horses the raw materials for consumer
goods and food industries are received. The most valuable of them are jacket, blood and legs (table 11).

Table 11 — Change in the yield of technical raw materials and slaughter products of the Kazakh horses of Jabe type (n = 6 of each)

) Age, months
Indicators
6 12 18 24 30
Technical raw materials, kg
including:
blood, kg 9.1+0.23 11.9+0.21 14.1+0.35 15.6+0.27 16.8+0.39
legs, kg 43 5.8 7.0 7.5 7.8
jacket, kg 13.1+0.21 14.0+0.43 15.6+0.26 16.42+0.34 21.5+0.31
Jacket length, cm 175+1.87 181+2.83 191£2.17 197+£2.76 204+2.51
Jacket width, cm 128+1.59 138+2.21 144+2.03 161+2.45 165+1.92
Jacketarea, m” 2.24 2.50 2.75 3.17 3.37

It has been established that the growth of jacket in horses is quite high and its weight increases from
13.1 kg in 6-month-old foals to 21.5+0.31 kg, or by 64.1%, by 2.5 years of age. During this period, the
area of the jacket increases from 2.24 to 3.37 sq. m or by 50.4%. Consequently, the unit of jacket area with
age of horses becomes heavier. So, if 1 sq. m of jacket at 6 months of age had a weight of 5.8 kg on
average, then at 2.5 years of age it is equal to 6.4 kg. When comparing the size of the jackets for a 2-year
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period, an increase in length by 1.5 times is found, and in width - 2.0 times, that is, the jacket becomes
relatively shorter and wider.

It should be noted that the jacket of foals, like fur raw materials, are used completely insufficiently.
Positive experience in this regard is available only in the Sakha Republic.

Blood is a valuable raw material for the production of food, medical, feed and technical products.
With the age of horses, the amount of blood increases from 9.1 kg in the 6-month-old stallions to 16.8 kg
in 2.5 year-olds, or by 84.6%.

A. P. Akuméekos', K. %K. Mcxan®, C. C. Annanazapos’, X. A. AyGokupos’,
A. K. Kappin6aes®, T. C. P3a6aes’, Myxaraii lemunryn’, III. B. Ocuibéexos’, /1. A. Baiimykanos®

'Kasak MaJI IIapyambUIbIEb XKOHE a3bIK OHIPICi FRUIBIME-3epTTey HHCTHTYThI, AnMatel, Kasakcras,
’Kazak WITTBIK arpapJiblK yHUBepcuTeTi, AnmaTtel, KasakcraH,
M. X. Jlynatu ateiamarsr Tapas Mmemiiekerrik yausepcuterti , Tapas, Kasakcran,
“KIIC AkroGe aybuTmapyambLIbiK TOKIpHOenik cranimscel, Akro6e, Kazakcran,
>Tapum yuusepcurerti, Apan, Kpitaii,
5YKorape! 6iniM Gepy canachiHIars! heaepanibik MEMIEKETTIK GIODKETTIK OiTiM Gepy calachiHbIH
MemJiekeTTik opTaibiFsl — K. A. TuMupsizeB ateiniarbl Mackey arpapiblk akaaeMusicbl, Mackey, Peceid

AJIMATBI OBJIBICHI JKAFJAMBIHIAFBI KA3ZAK "KABbI KbLJIKbBI TUITIHIH
"KAC TOJJEPIHIH ET OHIM/ILIITT

AnnHoranus. Kazak >xa0bl )KbUIKbLIAPIBIH 6CY MEH J1aMy KOPCETKIIITEP1 KbIJI MayChIMIAPBIHBIH KOJAMIbI Mep-
3IMiHJIC aHBIKTAJIAIbI )KOHE KOJIAHChI3 Mep3iMjIe KepiciHiie 0asy ecy KapKbiHbIMEH kepiHeai. COHBIMEH Karap Ky-
JIBIHAAP MEH OaiTanmapblH apachlHIarkl 6CY MEH JaMy/bIH ailbIpMAIIbUIBIFRI IaMajibl. A3BIKTaHABIPY KE3eHIHIIE
JKOHE KapKbIHIBI OOpHaKbUIay KE3CHIHAC op TYpJIi )KAacTarbl Ka3akK JKbUIKBUIAPIBIH JKac TOJICPIHIH Tipi CaaMaKThl
KaKChl KOCBIIbI. KekTeMmri a3pIKIeH jkaiibuiran 12 ainblk skabarbutap 40,6 Kr Tipi caaMmakka aptaisl, 24 aiiga —
35,2 kr. Kys3ri xaisibiM Ke3eHiHae 6 aiibIK xabarbutap 46,3 kxr, 18 ariga 37,2 kr sxone 30 aif caiibia 35,1 Kr canmak
apTThipanbl. bopnakeuiay kesinge 6 aiibik jxabarbuiap 47,3 kr, 12 aieik Taiinap 45,8 kr, 18 aineikra 40,7 Kr,
24 ainbik 41,6 xr xoHe 30 aiina 37,5 Kr Kypajbl.

Keutker 12 xone 24 aiima coiibic eT mbFbIMBL 54,6-53,2%, Oopmakpuiay Kesinme TwiciHine 55,3—53,8%
Kypazsl. Kysri xaiinsimyakbiTeiaaa 6, 18, 30 ainsik kyHaumap 56,7, 53,6, 52,3%, ai KbICKBI Ke3eHe THICiHIIe 56,9,
53,8 xoHe 52,7% Kypassl.

OPTYPJIi J)KACTarbl KYHAHIAPABIH €T TYIIACBIHBIH MOP(OJIOTHSIBIK KYPaMbIH 3epTTereHae 6, 12, 18 ainbikTarsi-
JIApBIMEH CaJIBICTBIpFaH/a cyiiek Memiepi 24 sxoHe 30 ailbIKTaFrbUIapIaH JKOFaphl EKCH/Ir aHBIKTAIIbI, 30 alIbIK
KYHaHJAp/IbIH YIIagarel eT Meiepi 165,8 sxone 162,9 kr kypazapl. ¥iamagapaeiH Oainaneic epekieniri 24—30 aii-
JIBIK JKaHyapIapMeH callbICThIprania 2,5-2,7%-ra, )xac KyHaHnaapra Kaparanaa 3,3%-nan 3,8%-ra sxorapbl OOJIIbI.

bapibIKk jxkac apaybIFbIHIAFBl KYHAHIAPABIH YIIACBIHBIH €T O6JIKTEpiHIH COPTTHIKFbI MbIHaraH Colikec
43,3%-nan 46,5%-ra geiiin 1 copr, 34,3%-man 36,4%-ra neitin 11 copt, 15,0%-man 28,3%-ra mneiiin «copTka
KaTnauTeiH» (Ka3bl )koHe xkai) skone 111 copr yuin 6,1%-nan 7,4%-ra neiin.

XUMUSUTBIK KypaMmbl OoiibiHIa 24 sxoHe 30 ailiblK jKacTaFbIKYHaHIAPbIH €Ti 0acka jKacTarblIap/blH CTiHCH
aifiplpManbUIBIFBL 0ap 6, 12 xoHe 18 aiinbIKTarbuIapa Maiibl a3 )KoHe KYpaMbIH/Ia KOFaphl Kajlopusaa 0okl Tadbl-
nanel. 1 kr et 2098-2398 kkan 6omael. XKac kyHanmapaeiy etinge 9,10—10,07% wmaiira kaparanga 19,27-19,07%
apThIK aKybI3 Oap jkoHe OYJI OHAM CIHIMJII JUETANIBIK OHIM.

TyiiiH ce3aep: Ka3aKThIH jKa0bl KBUIKBICHI, €T OHIMJILIIT, COMBIC IIBIFBRIMIBUIBIFEI, KYHAH, OalTal, KaibI-ce-
MipTy, OOplaKpLIay, €T carachbl.
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®Poccniicknit TrOCYAApCTBEHHBIN arpapHblii YHUBEPCUTET — MOCKOBCKasl CEIbCKOX03IMCTBEHHAS aKaIeMUS
uM. K. A. TumupszeBa, Mocka, Poccust

MSICHAS TIPOJIYKTUBHOCTH MOJIOJTHAKA KA3AXCKOM JIOIIAJIA TUITIA KABE
B YCJIOBUSIX AJIMATHHCKOM OBJIACTH

AnnoTtanus. [Tokazarenn pocta 1 pa3BUTHA Ka3axXCKHUX JIOMIaAel TUMA jkabe BbIpakaeTcsi B MHTCHCUBHOM POCTe Mpu OJia-
TONIPUATHBIX W CHIDKCHHUH TEMIIOB POCTa B HEONAroNpHsATHBIC Ce30HBI rona. Ilpm 5TOM pasHHIa B POCTE€ M PAa3BUTHH MEXKIY
JKepeOUrKaMu 1 KOOBIIKAMU HECYIIECTBCHHA.

MonoaHsK Ka3aXCKUX JOMIaAeH pa3IndHOr0 BO3pacTa B NEPHO HATYJIa H HHTCHCUBHOTO OTKOPMa XOPOIIO MPUOAaBIISIOT B
xuBoH Macce. [Ipu BeceHHeM Haryiie 12 MecsiqHBIE JxepeOUnKH MpubaBuiM B sxuBOil Macce 40,6 kr, 24 mecstunbie — 35,2 kr. [Ipu
OCCHHEM HaryJse 6 MeCSYHbIC )KepeOsiTa YBEINUMBAIOT )HUBYIO Maccy Ha 46,3 kr, 18 mecsunbie 37,2 kr u 30 mecsunbie 35,1 kr.

IIpu oTKOpME NMPUPOCT KHUBOW MAcChl COCTABHJI y 6-TH MECSYHBIX kepeOunkoB 47,3 kr, y 12-tu Mecsunbix — 45,8 kr, y
18-t MecsiunbIx 40,7 xr, y 24 mecsunbix 41,6 kr u 30 mecsuHbIX — 37,5 KT.

Yo6oiinblii BbIxon y yomaneil 12 u 24 mecsiueB mpu Haryse coctaBui 54,6-53,2%, mpu OoTKOpME COOTBETCTBEHHO 55,3—
53,8%. Y 6, 18, 30 MecsUHBIX >KepeOUYNKOB MPH OCCHHEM HaryJiie yOOWHBIN BBIXOJ paBHsuICA 56,7, 53,6, 52,3%, a npu 3uMHeM
OTKOpME COOTBETCTBEHHO 56,9, 53,8 n 52,7%.

IIpu n3yuennu MOp(HhOIOrHIECKOTO COCTaBa TYII Y KEPEOUHKOB Pa3IMIHOTO BO3PACTa YCTAHOBICHO, YTO Y 6, 12, 18 Mecsu-
HBIX JKEPEOYMKOB OTHOCHTEIFHOE COJepKaHue KocTel Bhime 4eM y 24 u 30 MecsS4HBIX )KepeOUUKOB, IO COACPIKAHUIO MIKOTH B
tyme 165,8 u 162,9 xr npeumymiectBo 6bu10 y 30 MecsiuHbIX xepedurnkoB. CojepikaHue COeqUHUTENILHOW TKaHU ObLI BBIIIE Y
0osiee MOJTOITBIX xKepeOunKkoB oT 3,3 10 3,8% B cpaBHeHHU C 24 1 30 MECSIUHBIME KUBOTHBIMH 2,5-2,7%.

ITo copTOBOMY COOTHOIIEHHIO YacTel TYLIM y XKepeOunKoB Bcex Bo3pacToB oT 43,3% no 46,5% npuxonutes Ha I copr, ot
34,3 no 36,4% na Il copt, ot 15,0 0o 28,3% Ha “BHe copTa” (Ka3bl u xaiu) u ot 6,1 1o 7,4% na Il copr.

TTo xumMHUecKOMY COCTaBy MsCO XepeOuukoB 24 1 30 MecsIuHOro BO3pacTa OTJIMYAETCS OT MsCa KUBOTHBIX 6,12 u 18 me-
CSYHOTO BO3PACTa MEHBLINM COAEPKAHUEM JKUpa U SBISETCA Oosiee KalopuidHbIM. B 1 kT Msca comepxkanock 2098-2398 kkan. B
MsICE MOJIOJIBIX JKEPEOUUKOB COAepKUTCS Ooblre Oenka 19,27-19,07% nexenn sxxupa 9,01-10,07% u sBIsIeTCS IETKOYCBOSEMBIM
JUETUICCKUM MIPOTYKTOM ITUTAHMUSL.

KuroueBble cjioBa: Ka3axckas JIomiaap kabe, MACHas MPOAYKTHBHOCTb, YOONHBIH BBIXOI, KEPCOUNKH, KOOBUIKH, HATYJI,
OTKOPM, KauecTBO Msica.
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DEVELOPMENT OF METHODS FOR STUDIES
ON BRUCELLOSIS IN THE MILK OF GOATS AND CAMELS

Abstract. Research of milk of goats and camels on brucellosis is carried out with the help of a diagnostic kit,
which consists of the following components:

1. Color antigen 1 vial (ampoule) with a volume of 2.0 cm’.

2. Positive brucella serum of animals, 1 vial (ampoule) in a volume of 2.0 cm’.

3. Negative serum of animals, 1 vial (ampoule) in a volume of 2.0 cm’.

4. Freeze-dried or milk healthy by cow brucellosis, 1 bottle of 20.0 cm”.

5. distilled water in sterile form 1 vial (ampoule) in the amount of 20.0 cm® (for dilution of dried milk lyo-
philic).

On vials, ampoules of each biocomponent paste the label and pack 1 piece in cardboard boxes with the presence
of nests or partitions, ensuring the immobility and integrity of the vial (ampoules).The diagnostic kit is stored indoors
in a dark dry place at a temperature of 2 to 14 °C. The shelf life of the set is 12 months from the date of manufacture.
In the presence of foreign matter, violation of tightness of bottles (ampoules), the absence of the label of the bottle
(ampoule) is rejected and must be destroyed.

The procedure for applying the diagnostic kit. Florinsky test tubes are placed in the appropriate
racks and numbered in accordance with the inventory of milk samples. In tubes pour 1.5 cm® of milk from
the number of samples and add 0.5 cm® of cow milk, then add 0.05 cm® of antigen. All components of the
reaction are thoroughly mixed and the tubes with the contents are placed in a water bath or thermostat at
37-38 °C for 60 minutes, until a blue ring appears in the control tubes.

At each formulation of the reaction, controls are set at the same time as the tested milk samples:

1. Goat milk (camel) with the addition of a positive serum in an amount of 0.05 per 1 cm’ of milk;

2. Healthy goat (camel) milk with the addition of negative serum in the amount of 0.05 per 1 cm’ of
milk.

Accounting and evaluation of the results of the ring milk sample.

The results of the reaction are taken into account visually immediately after removing the racks from
the water bath (thermostat) according to the following scheme (in crosses):

+++ (3 crosses) - a clearly defined blue ring in the upper part of the milk column in the cream layer
(the rest of the milk remains white);

++ (2 crosses) - a fairly expressed blue ring in the cream layer (the rest of the milk has a bluish
color);

+ (1 cross) - the blue ring in the cream layer is weakly expressed, and the whole column of milk is blue;

"- "(minus sign) - the column of milk remains uniformly colored in the original blue color, which was
obtained immediately after the addition of antigen, and a layer of cream-white and slightly yellowish.

All milk samples that gave a ring reaction with a rating of 3 and 2 crosses are considered positive,
and with a rating of one cross - doubtful.

Relevance. Diagnosis of brucellosis is one of the main links in the general complex of antiepizootic
measures. Currently existing means and methods of combating brucellosis do not fully meet the require-
ments of practice [1].
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Thus, the veterinary-sanitary rules for the control of brucellosis include blood serum (RBS,
SBR/RLCF, ELISA), milk (CR and ELISA), biomaterial for bacteriological studies by isolating a pure
culture, setting a bioassay, carrying out PCR.

However, the verification of animal products for food safety remains important. In this case, the milk
of cows is investigated using a ring reaction [3]. The milk of some other species of animals (goats, camels)
is not possible to subject to the study specified diagnostic test, due to the physico-chemical characteristics
of the specified product [4].

The aim of our work was to develop a research method for brucellosis of goat and camel milk. To
achieve this goal, the resolution has the following tasks:

1. To clarify the epizootic situation on the brucellosis of goats and camels in the Republic of Ka-
zakhstan (determine relevance);

2. To study the possibility of researching milk obtained from goats and camels for brucellosis with
the help of color antigen;

3. To give a comparative assessment of the methods of diagnosis of brucellosis in lactating goats and
camels;

4. Develop a research methodology for brucellosis of goat and camel milk.

Research results.

Epizootic situation on camel brucellosis in the Republic of Kazakhstan. According to statistics,
there are currently about 164,000 camels in Kazakhstan. At the same time, 199318 was subjected to
research, taking into account repeated studies. The number of camelheads and the results of production
studies for brucellosis are shown in table 1 and 2.

Table 1 — The number of camels in Kazakhstan by region

The number of brutes
Name
of regions all categories agricult_ural peasant households
of farms enterprises (farmer) (farmstead)

Akmola 140 112 20 8
Aktobe 14 867 210 7860 6797
Almaty 7 960 5205 2268 487
Atyrau 28 333 1936 10699 15698
West Kazakhstan 2 885 304 1708 873
Jambyl 5530 153 3375 2002
Karagandy 1207 4 603 600
Kostanay 177 26 82 69
Kyzylorda 34 471 1872 10253 22346
Mangystay 47209 2622 16102 28485
South Kazakhstan 20 408 2941 5551 11916
Pavlodar 139 102 28 9
North Kazakhstan 56 3 53 -
East Kazakhstan 569 116 423 30
In total in RK 164 000 15606 59125 89320

As can be seen from table 1, the largest number of camels are concentrated in Mangistau, Kyzylorda,
Atyrau, South Kazakhstan, Aktobe, then Almaty, Zhambyl, West Kazakhstan, Karaganda and other
regions.The main population of camels is currently concentrated in private business entities, which fo-
cuses our attention on the epizootic well-being of camel head, especially in zooanthroponosis, in particular
brucellosis. Milk and dairy products from these animals should be food safe. However, there are still no
methods for the study of camel's milk for brucellosis and are not used in practical veterinary practice.

In connection with the above, official data on the presence of brucellosis infection among camel head
have great interest.

The data of these studies, in the context of the areas presented in table 2.
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Table 2 — Results of studies on camel brucellosis by region of Kazakhstan

Name of regions It is investigational (heads) Isolated patients Incidence
Akmola 121 — 0,0
Aktobe 17979 71 0,4
Almaty 9006 - 0,0
Atyrau 36202 102 0,3
West Kazakhstan 3513 42 1,2
Jambyl 6544 2 0,03
Karagandy 1429 2 0,1
Kostanay 228 14 6,1
Kyzylorda 39359 - 0,0
Mangystau 59 584 - 0,0
South Kazakhstan 24 574 - 0,0
Pavlodar 140 - 0,0
North Kazakhstan 40 - 0,0
East Kazakhstan 558 11 2,0
In total in RK 199 318 244 0,12

As can be seen from table 2, the number of positively responding to brucellosis, according to the
veterinary reports, is in Kostanay (6.1%) East Kazakhstan (2.0), West Kazakhstan (1.2), Aktobe (0.4),
Atyrau (0.3), Karaganda (0.1).

On average in Kazakhstan, the incidence of camel brucellosis in 2014 was 0.12%, in the Kostanay
region this figure was 6.1% in East Kazakhstan - 2.0%, West Kazakhstan - 1.2%, Aktyubinsk - 0.4%
Atyrau - 0.3%, Karaganda - 0.1%.

However, the data of veterinary reports do not always correspond to the actual position of the
epizootic situation on camel brucellosis. Thus, for example, in the study of brucellosis, which is consi-
dered to be a successful camelhead in the village of Almaly-bak of the Almaty region, we found sick
animals in the amount of 4 out of 22 studied, which is 18%.

Brucellosis infection among camelheads was not found in seven regions of the Republic, namely:
Akmola, Almaty, Kyzylorda, Mangistau, South Kazakhstan, Pavlodar, North Kazakhstan.

However, the presence of brucellosis, even in a small number of camels, is a threat to the di-
sease of a large number of people. The above data once again confirms the need for research on
brucellosis of milk and dairy products, especially in regions with a significant spread of this infection.

As you can see, there is an urgent need for the timely detection of sick animals and their immediate
isolation.

Data from veterinary laboratories show that camels are more likely to become infected with abortus
brucella, that is, the infection comes from cattle.

However, in places of compact keeping the sheep head and camels together, which is often observed
in human practice, there are risks of camels being infected from sheep by brucella of the type Melitenzis.

Epizootic situation on goat brucellosis in the Republic of Kazakhstan. According to the regional
branches of the Committee for Veterinary Control and Supervision in the republic as a whole, there are
some increased numbers of animals suffering from brucellosis.

In 2014, there were 114 disadvantaged points on brucellosis in the republic among small cattle, which
contained 254,436 sheep and goats. In 2015, 53 new items were registered: in the Akmola region - 7;
Aktobe - 5; East kazakhstan- 17; Zhamby]l - 8; West Kazakhstan- 6; Karaganda - 9; Kyzylorda - 1.

In 2014, the highest incidence rates of sheep and goat brucellosis occurred in the Semipalatinsk
region of the East Kazakhstan region - 1.24%, East Kazakhstan region - 0.83%, Zhambyl region - 0.70%,
Almaty region - 0.56%, Taldykorgan region of Almaty region - 0 , 4%.

In 2015 (for the first quarter), fresh outbreaks of brucellosis were registered among small cattle —11,
including 1 in the Akmola region; Atyrau - 2; east Kazakhstan - 1; Zhambyl - 4; West kazakhstan - 3.
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The highest incidence rates of small cattle brucellosis in the named year were found in East-Ka-
zakhstan region - 2.37%, Atyrau - 1.06%, and Almaty - 0.35%. Among the ill small cattle, there were goat
brucellosis patients.

Thus, in particular, in the Almaty region in the period 2014-2015, according to the information of the
regional veterinary laboratory, the following serological research data on brucellosis among goats were
obtained (table 3).

Table 3 — Results of serological studies on brucellosis among goats

No. Name of regions 2014 year — 2015 year —
number of samples reacted positively number of samples | reacted positively
1 Aksu District 26 873 234/0,87 46 062 263/0,57
2 Alakol District 11755 58/0,49 21509 73/0,33
3 Balkhash District 108 67/62 115 67/58
4 Enbekshykaz District 8700 153/1,75 4100 33/0,8
5 Eskeldy District 5751 - 12951 2/0,01
6 Jambyl region 1521 11/0,72 527 -
7 Ile District 4542 110/2,42 785 33/4,2
8 Karasay District 265 6/2,26 119 11/9,2
9 Karatal District 6315 84/1,33 8424 300/3,56
10 Kerbulak District 12 903 94/0,72 19 859 51/0,25
11 Koksu District 29 045 - 6417 -
12 Panfilov District 338 - 6329 4/0,06
13 Raiymbek District 3040 36/1,18 1294 34/2,62
14 Sarkand District 11568 99/0,85 14 460 215/1,48
15 Talgar District 2981 24/0,80 132 -
16 Uygur District 5231 60/11,47 529 27/5,1
17 Kapshagay 12 568 73/0,58 3944 43/1,09
18 Taldykorgan 3604 - 158 -
19 Tekeli 976 5/0,51 250 -
Total 178 084 1114/0,62 147 964 1157/0,78
Note. Reference designation: in fractional numbers the numerator — the absolute number; the denominator is the percent.

From table 3 it can be seen that in 2014, 178,084 goats were tested for brucellosis, in the first
6 months of 2015 - 147,964. Of the number of animals named in 2014, 1,114 had positive indications of
immunological tests for brucellosis, and in 2015 - 1,157. As can be seen, the number of goats infected in
the first 6 months of 2015 was higher than in the entire period of 2014.

However, fragmentary data available indicate the presence of brucellosis infection in goats. When
studying the epizootic situation for goat brucellosis in the Almaty region, the presence of positively
reacting animals in the listed prosperous business entities was noted.

The above data indicates the presence of brucella infection both among camelheads and goats in
many territories of the Republic of Kazakhstan, which naturally requires an additional and careful
approach to the assessment of the products obtained in terms of its food safety.

Exploring the possibility of researching milk obtained from goats and camels for brucellosis
with the help of color antigen. In the literature (Shvartsman Y.S., Khazenson, LB, 1978) [5] there are
reports on the development of so-called “local” immunity in animals, i.e. there is a development of pro-
tective mechanisms in tissues, where pathogenic microorganisms parasitize. When brucella dwells in the
mammary gland, the production of antibodies detected in the secreted secretion is observed. Based on this
PP. Trilenko (1956) [3] developed a ring reaction with cow's milk. The essence of this method is that by
adding a colored antigen to a sick cow's milk, an immune complex is formed, which, on standing, rises
with fat globules up the milk column and the cream layer becomes the color of the colored antigen.
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However, the physico-chemical properties of milk, as indicated above, of other animals (camels,
goats) do not allow this reaction to be carried out, which requires special studies.

For this purpose, milk was taken from healthy and sick with brucellosis animals (goats and camels),
isolated according to indications of serological tests.

At the same time, in healthy animals, as with cows' milk samples, the milk column in test tubes had a
bluish color, that is, the colored antigen was distributed evenly throughout the entire volume of the test
material. In positive cases, the antigen-antibody complex settled to the bottom of the tube as an agglu-
tinate. In the milk of healthy animals, the milk column remains uniformly colored blue (see figures 1, 2).
This test is called a sedimentary reaction.

Figure 1 — Indications of the immunological reaction in the study of the brucellosis of the milk of goats and camels.
The two tubes on the left are the reaction with cow's milk (the left one is from a healthy animal; the right one is from a sick cow),
the next two tubes, to the right of those called goat and camel milk (without the addition of cow's milk),
the last right tube is the milk of a healthy animal.

Figure 2 — Sedimentary reaction with goat and camel milk

When taking milk samples for research, it is important to know that it must be fresh and delivered to
the laboratory and examined on the day of the sampling. If this is not possible, the milk can be preserved
with dry boric acid (0.1 g per 10 cm®). Canned milk is suitable for research within 10 days.

At the same time, blood was drawn into vacutainers intended for obtaining serum.

A sedimentary reaction with samples of goat and camel milk was set up similarly to a ring reaction
with cow's milk. The reading of the results of the sedimentary reaction was carried out according to the
precipitate formed and the degree of staining of the milk column, as shown in the figure above. The ob-
tained data of the sedimentary reaction were compared with the results of serological studies of blood
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serum. The epizootological data on the welfare of herds of goats and camels for brucellosis was taken into
account.

Lactating animals were unfavorable for brucellosis, according to the data of veterinary reporting and
the results of our research.

The results of our studies of milk using the sedimentary reaction and blood serum samples of the
abovementioned serological tests are reflected in the following table 4.

Table 4 — Comparative results of studies on serum brucellosis and camel whole milk

Indications of the sedimentary reaction Results
ot animals - AR CBR
with whole milk divided 1:2 with blood serum

1 # # 1:400 +++ 1:10 +++

2 # # 1:400 +++ 1:10 +++

3 # - 1:100 +++ 1:10 -

4 # # 1:400 +++ 1:10 #

5 +++ - 1:100 ++ 1:10 -

Note. Reference designation: AR — agglutination reaction; CBR — complement binding reaction; SR — sedimentary
reaction.

Comparing the data in table 4, we can state a definite correlation in the degree of immunological tests
among themselves.

In the study of milk from animals No. 3 and 5, where negative results were obtained from studies of
the secretion of the mammary gland at a dilution of 1: 2, there was a negative CBR result. As can be seen
there are discrepancies in the results of studies of blood serum on various immunological reactions.

The above data clearly indicate the possibility of making a diagnosis of brucellosis by examining the
milk of camels with a colored antigen intended for ring reaction.

The data obtained were the basis for the development of a research method for brucellosis of goat and
camel milk using cow's milk.

Development of a research method for brucellosis of goat and camel milk based on a ring reac-
tion. It was shown above that in the study of goat and camel milk, the appearance of a blue ring consisting
of a colored antigen and antibodies, that is, an immune complex, is often not detected. At the same time,
we noted that in milk of cows with the presence of brucella antibodies in it, when the color antigen is
added, the immune complex rises with fat globules and a blue ring is formed in the upper part of the milk
column. Considering these data, we attempted to study goat and camel milk, where fresh cow's milk was
added as a solvent, in a 1: 1 ratio. From other components, positive brucella serum with a titer of 1:80
(+++), negative serum of goats and camels, commercial colored antigen, intended for ring reaction with
cow's milk, were taken. The results of these studies are reflected in table 5.

From the data of table 5 it can be seen that the positive result of the ring reaction is marked with ca-
mel milk by adding to it positive brucella serum in an amount of 0.003125, which is its dilution of 1: 640.
The results of these studies show that the ring reaction is more sensitive than the agglutination reaction.

Table 5 — Results of the ring reaction with camel's milk mixed 1: 1 with cow's

Reaction components Amount of components, cm’

Camel milk 1,0 1,0 1,0 1,0 1,0 1,0
Cow's milk 1,0 1,0 1,0 1,0 1,0 1,0
In total 2,0 2,0 2,0 2,0 2,0 2,0
Positive Brucella serum 0,1 (1:20) | 0,05 (1:40) {0,025 (1:80)| 0,0125 (1:160) | 0,00625 (1:320) | 0,003125 (1:640)
Color antigen 0,05 0,05 0,05 0,05 0,05 0,05
Results # # # # +++ ++

Control with negative serum - - - - — _

— 166 ——



ISSN 1991-3494

2.2019

Thus, positive serum in RA had a titer of 1:80, and at the same time, in a ring reaction, the serum titer
reached 320-640 units. The specificity of this reaction is shown by negative results with negative serum.
Similar results were obtained in the study of milk goats.
Next, we set the reaction with the same volume of positive serum, but with different dilutions. The
results obtained are shown in table 6.

Table 6 — Data of the ring reaction with a mixture of milk of camels and cows

with the addition of positive serum at different dilutions

Reactions components Amount of components, cm®

Camel milk 1,0 1,0 1,0 1,0 1,0 1,0
Cow's milk 1,0 1,0 1,0 1,0 1,0 1,0

In total 2,0 2,0 2,0 2,0 2,0 2,0
Positive Brucella serum 0,2 (1:10) | 0,2 (1:20) | 0,2 (1:40) 0,2 (1:80) 0,2 (1:160) 0,2 (1:320)
Color antigen 0,05 0,05 0,05 0,05 0,05 0,05
Results # # # # # +++
Control with negative serum - - - - - -

As can be seen from the data of table 6, the result was similar to the previous one.

The nature of the manifestation of the ring reaction with camel milk when diluted with cow's milk is
shown in figure 3.

At the same time, in positive cases, a blue ring was formed, while without cow's milk a precipitate
formed in this sample (figure 3).

Figure 3 — The manifestation of positive and negative results of the reaction
in the study of camel milk in its pure form and mixed with cow's
Note. From left to right: in the first test tube camel milk that does not contain brucella antibodies; in the second test tube
camel milk with the addition of cow's milk and the presence of brucella antibodies; in the third and fourth tubes a positive
sedimentation response.

As can be seen from figure 3, adding cow's milk to camel's milk with the presence of brucella anti-
bodies in it causes, after 30-45 minutes aging at 37-38 °C, the appearance of a blue ring, which indicates a
positive result of the ring reaction.

Next, we conducted studies to determine the amount of cow's milk required for the formulation of the
ring reaction. For this purpose, we determined the ratio of cow's milk and camel's milk and carried out the
formulation of the ring reaction.

The results obtained are reflected in table 7.

The data of table 7 show that the positive results of the ring reaction are clearly manifested when the
content of cow's milk in camel in an amount of 20 percent or more.
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Table 7 — The ratio of cow's milk and camel's milk in the ring dairy sample

Components Quantity / em’
Camel milk 1,0 1,2 1,4 1,6 1,8 2,0
Cow's milk 1,0 0,8 0,6 0,4 0,2 -
The percentage of cow's milk in the total mixture 50 40 30 20 10 0
Total 2,0 2,0 2,0 2,0 2,0 2,0
Positive titer brucella serum 1:80 (+++) 0,25 0,25 0,25 0,25 0,25 0,25
Color antigen 0,05 0,05 0,05 0,05 0,05 0,05
Results of RMT/SR #/0 #/0 #/0 #/0 -+ 0/#
Note. Reference designation: RMT — ring milk test; SR — sedimentary reaction.

Similar results were obtained in the study of milk goats.

The above results indicate the possibility of using cow's milk as a dilution liquid.

Considering the mechanism of this reaction, we carried out studies of goat and camel milk using
cow's milk of various fat contents as a diluent. The results obtained are reflected in table 8, 9.

Table 8 — Results of the ring reaction in the study of camel milk with a cow's milk content of various fat

Reactions components Amount of components , cm’

Camel milk 1,0 1,0 1,0 1,0 1,0 1,0

Cow's milk 1,0 1,0 1,0 1,0 1,0 1,0
The percentage of fat cow's milk 4 2 1 0,5 0,25 0,125

Total 2,0 2,0 2,0 2,0 2,0 2,0

Positive titer brucella serum (1:80) 0,2 0,2 0,2 0,2 0,2 0,2
Color antigen 0,05 0,05 0,05 0,05 0,05 0,05

Results # # # +++ ++ +
Control with negative serum - - - - - -

Table 9 — Results of the ring reaction in the study of goat milk with the content of cow's milk of different fat content

Reaction component Amount of components , cm’

Goat milk 1,0 1,0 1,0 1,0 1,0 1,0
Cow's milk 1,0 1,0 1,0 1,0 1,0 1,0
The percentage of fat cow's milk 3,6 2,5 1,5 1,0 0,5 0,25
Total 2,0 2,0 2,0 2,0 2,0 2,0
Positive Brucella serum (1:80) 0,2 0,2 0,2 0,2 0,2 0,2
Color antigen 0,05 0,05 0,05 0,05 0,05 0,05

Results # # # +++ ++ -

Control with negative serum - - - - - -

From the data in tables 8 and 9 it can be seen that the fat content in cow's milk for the manifestation
of a pronounced ring reaction should be at least 1 percent.

The data we obtained made it possible to call this reaction an annular milk test (AMT) and use it in
the study of milk, where the immune complex does not rise with fat globules, but precipitates in the form
of agglutinate. AMT, in contrast to the ring reaction, has a complementary additive in the form of cow's
milk (3 components), and in the ring reaction, unlike AMT, 2 components participate.

Thus, we have developed a new, previously unknown immunological reaction - an annular milk test,
the procedure of which in generalized form is as follows.

In the tubes of Florinsky, goat or camel milk is poured in a volume of 1.5 cm®. Then add 0.5 cm® of
cow's milk with fat content of at least 1%. The mixture is thoroughly mixed and 1-2 drops of a colored

— 168 ——



ISSN 1991-3494 2.2019

commercial antigen are added, after which the tubes with the contents are shaken and kept at 37-38 °C in a
refrigerator or in a water bath for 30-45 minutes and the reaction is read. Evaluation of the results is
carried out according to the following scheme and is conditionally expressed in crosses:

# - the presence of a clearly defined ring in the upper part of the milk column, the rest remains white;

+++ - the presence of a fairly pronounced ring, the lower part of the milk has a slightly bluish color;

++ - the presence of a ring, the lower part of the milk has a blue color;

+ - weakly pronounced ring, and the milk column has a blue color;

— - The color ring is missing, the milk column remains evenly colored blue.

At the same time, controls are set with positive and negative milk samples.

Thus, as a result of our research, 2 methods have been developed to study the milk of goats and ca-
mels: a sedimentary reaction with the milk of lactating animals and an annular milk test, which can be
used in the study of freshly given milk of goats and camels.

There are several varieties of the camel squad in the world: humpless (alpacas, llamas), single-
humped (dromedary) and double-humped (bactrians). In the Republic of Kazakhstan, only single-humped
and two-humped camels are engaged in breeding. In this regard, of great scientific and practical interest is
the suitability of the methods developed by us for the study of milk from the above varieties of lactating
animals.

Milk for research was obtained by placing it into sterile cones of four udder lobes. The study is
subjected to a secret of the breast, taken from 22 lactating camels, of which 12 two-humped and 10 one-
humped. Reactions were set by the methods described above. The results of these studies are reflected in
the following table 10.

Table 10 — Indications of PR and RMT in the study of the brucellosis of milk obtained from dromedars and Bactrians

No The number of animals and their Types of Ring milk test (RMT) Sedimentary reaction (SR)
epidemiological characteristics animals positively| doubtful |negatively | positively | doubtful | negatively
1 12 dysfunctional baktrians 5/41,7 2/16,7 5/41,7 5/41,7 2/16,7 5/41,7
2 5 successful baktrians - - 5/100,0 - - 5/100,0
3 10 dysfunctional dromedary | 4/40,0 1/10,0 5/50,0 4/40,0 1/10,0 5/50,0
4 5 successful dromedary - - 5/100,0 - - 5/100,0

From the data of table 10 it appears that the results of CMP completely coincide with the sedimentary
reaction. The negative results of the study of safe livestock indicate the specificity of the tests developed
by us.

Thus, our proposed methodology for the study of camel's milk for brucellosis can be applied in the
study of both Bactrians and dromedars, which increases their practical significance.

In connection with the above, comparative data from the study of milk and serum of the same animals
are of interest. The data obtained are shown in table 11.

Table 11 — Results of studies of milk of camels with different epizootic characteristics of brucellosis and serum

No The number of animals RMT RBS+AR+CFT (matches)
epizootological characteristic positively | doubtful | negatively | positively | doubtful | negatively
1 22 dysfunctional 9 3 10 4 - 18
2 10 successful - - 10 - - 10

Note. Reference designation: RMT — Ring milk test; RBS — rose bengal sample; AR — agglutination reaction; CFT —
complement fixation test.

The data in table 11 show that the number of positive indications of the RMT is significantly greater
than the number of positive results in the study of blood serum. It is important to note that all animals that
reacted positively by serological tests gave positive indications in the study of milk by the ring dairy
sample.

Similar results were obtained in the study of milk taken from 180 goats. The resulting data is shown
in table 12.
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Table 12 — Results of studies of milk and serum taken from goats in Almaty region

Blood test results The results of the study of the secret of the breast

Amount

. . . RBS AR CFT oC RMT
of investigated animals

pos. neg. | pos. | neg. | pos. | neg. pos. neg. pos. neg.

Karasai district, village Algabas

2 - 2 - 2 - 2 - 2 - 2

Karasai district, the village of Kemertogan

5 - 5 - 5 - 5 - 5 - 5

Ilijskij district, village Burundaj

54 - s4 | - | s4a | - | s4 - 54 - 54

1li district, Eskeldi village

7 7 - 7 - 7 - 7 - 7 -

Talgarsky district, Belbulak village (otgon)

6 - 6 - 6 - 6 - 6 - 6

Talgar district, Panfilov village

6 - 6 - 6 - 6 - 6 - 6

Talgar district, Kerbulak distant section

28 - 28 - 28 - 28 - 28 - 28
Enbekshikazakh District, Karazhotin rural district
72 - 72 - 72 - - 72
Total amount 7 173 7 173 7 173 7 173 7 173

As can be seen from the data of table 12, the study of 180 animals revealed 7 positively responding to
all diagnostic tests in the Ili district (p. Eskeldi -7).

These data indicate that in the mammary gland can develop anti-brutselleznyh protective substances,
captured ring annular milk sample. These data are consistent with the available reports of special literature
(Schwartzman, YS, Hazenson, L. B., 1978).

In connection with the results obtained by us, it is of great scientific and practical interest to study the
presence of brucella antibodies in each of the 4 udder lobes. Milk for the study was obtained in sterile
tubes separately from each udder portion.

The obtained data were compared with the results of serological studies of blood serum, which is
reflected in table 13.

From the data in table 13, it can be seen that the reaction with milk from each udder lobe can have
different results.

So, for example, from the first animal, the milk extracted from the left anterior lobe had a negative
immunological test result. In the study of biomaterial taken from the second animal, in all cases a positive
result was obtained. In the third animal, positive results were obtained in the study of milk only from the
posterior shares of the udder. In the fourth animal, a negative result of the study was obtained with milk
from the left anterior lobe of the udder.

Comparing these data with the results of serological studies, we can note a certain correlation
between the results of the study of milk and serum.

Thus, in the study of milk from animal No. 3, where negative results of studies of secretion from the
front parts of the udder were obtained, there was a negative result of the complement fixation reaction.

In addition, we noted a discrepancy between the results of studies of blood serum on various
immunological reactions. The CSC readings in animal No. 3 were negative with positive results for RA,
sedimentary reaction and ring milk test.
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Table 13 — Comparative results of studies on serum brucellosis and camel whole milk

Number Udder shares from which milk was Milk Reaction Results
of animals obtained for research Indications AR CET
1 #
2 _
1 3 # 1:400 +++ 1:10+++
4 #
5 (combined with all shares) #
1 #
2 #
2 3 # 1:400 # 1:10#
4 #
5 (combined with all shares) #
1 _
) _
3 3 # 1:100 +++ 1:10 -
4 #
5 (combined with all shares) +HH+
1 #
2 _
4 3 # 1:400 +++ 1:10+++
4 #
5 (combined with all shares) #
Note. Reference designation: Numbers indicate udder shares: 1 — front left; 2 — front right; 3 — rear left; 4 — back right.

The above data clearly shows that when making a diagnosis of brucellosis, it is necessary to conduct
comprehensive diagnostic studies of blood serum and milk. In addition, when examining milk it is neces-
sary to take samples for research from each part of the udder.

Comparative evaluation of methods for diagnosing brucellosis in lactating camels. The diagnosis
of animal brucellosis is carried out on the basis of data from the epizootology, clinical picture, pathoanato-
mical changes and the results of allergic and laboratory research.

In the laboratories most often carry out serological and bacteriological studies. At the same time,
agglutination reactions, binding reactions (long-term) complement are used.

The facts, when at certain periods of the disease some reactions may be negative and others positive,
confirm the need for a complex use of various immunological reactions, which greatly complements the
possibility of more complete identification of animals with brucellosis.

Subsequent studies of milk taken from positively reacting camels showed a certain correlation in the
severity of the results of studies of this product and blood serum.

The results of our research on the blood serum and milk of camels are shown in table 14.

Table 14 — Comparative results of studies of serum and milk of camels

No Number of Epizootic The number of positive testimony
animals characteristics RMT RBS AR(1:200 and higher) CFT
1 22 dysfunctional 4 4 3 3
2 10 successful - - - -

Note. Reference designation: RMT — Ring milk test; RBS — rose bengal sample; AR — agglutination reaction, CFT—
complement fixation test.
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From table 14 it appears that all used serological tests for the diagnosis of brucellosis in camels are
specific, as evidenced by the negative results of studies of a prosperous group of animals. At the same
time, out of the number of unfavorable livestock, 4 animals (18.1%) had positive indications in the study
of milk RMT and blood serum according to RBS and 3 animals (13.6%) reacted positively in AR and
CFT.

Numerous studies of goat milk samples showed similar results.

Thus, our data confirm the need for comprehensive studies in the control of brucellosis in goats and
camels.

Next, we carried out a positive treatment of serum in the agglutination reaction on a solution with a
high content of sodium chloride (10%) and in the ring dairy sample.

The scheme of the stated reactions and the results of research are reflected in the following table 15.

Table 15 — Schemes of formulation of the RMT and AR and the results of titration of positive Brucella serum
in the indicated reactions

Components Number of test tubes
Staging scheme of RMT
Camel milk 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Cow's milk 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
In total 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
Positive Brucella serum 1:5 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1280
0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Color antigen 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Results of RMT # # # # # # # +++ ++
Staging scheme of AR
Positive Brucella serum 1:5 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1280
0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
10% sodium chloride solution 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
Single Brucella antigen 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Results of AR # # # # # +++ + - -

Note. Reference designation: AR — agglutination reaction ; RMT — Ring milk test.

From the data given in table 15 it is seen that the ring milk sample is more sensitive to the tube
agglutination test not only when it is set to a 0.85% solution of sodium chloride, but also to a 10% solution
of the specified salt.

Bacteriological studies of the milk of positively reacting goats and camels for the presence of brucella
in it.

When studying the specificity of indications of a ring milk test and a sedimentary reaction, it is
important to know not only the coincidence of the results obtained with the data of serological studies, but
also the results of bacteriological findings.

For this purpose, milk was examined in parallel, taken from each udder lobe, ring serum sample and
sedimentary reaction and subjected to bacteriological examination.

Milk from lactating animals was taken either by a catheter, or by issuing from each lobe of the udder
to a separate tube. At the same time, camel milk visually did not have any pronounced differences from
the milk of these animals, described in the special literature.

Sowing from bacteriological material was carried out on meat-peptone hepatic glucose-glycerol agar,
meat-peptone glucose-glycerol broth. Crops were incubated in desiccators with a high content of carbon
dioxide for 30 days with periodic viewing after 5-7 days. Colonies with suspicion of brucella were
subjected to further study, in particular, carried out the agglutination with specific positive serum, viewed
under a microscope smears, gram-stained. At the same time, milk samples in a volume of 1.5 cm’ were
injected subcutaneously to guinea pigs (bioassay), which were examined by serological tests. Upon receipt
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of a positive result, it was believed that the presence of Brucella in milk occurred, even with a negative
result of direct seeding. Laboratory animals with positive readings of the bioassay were killed and
bacteriological sowings were carried out on nutrient media from parenchymal organs and lymph nodes.

Then the selected cultures were studied according to the differential table, the type and individual
biovars were determined. According to the data obtained, they made a conclusion and developed
appropriate measures.

Bacteriological examination of milk subjected to milk from four positive serological camels and
seven goats. In this case, bacteriological seeding of breast secretion was carried out from each udder lobe.
The obtained data were compared with the indications of serological reactions. The results of these studies
are reflected in table 16.

Table 16 — The results of bacteriological studies of milk samples
with positive indications of the sedimentary reaction and the ring milk test

Results
Number Indicates of SO and RMT

of animals Bacteriological research biotests

Camel smilk

Milk from the udder with a positive reaction, positive. Brucella culture is highlighted Positive

Milk from udder fractions with a negative. reaction, negative. | Culture not highlighted Negatiove

Milk from all parts of the udder with a positive and negative.

2 Reactions positive. Culture highlighted Positive
Milk from udder with positive reaction, positive. Culture highlighted Positive
3 Milk from the udder with the negative reaction, negative. Culture not highlighted Negative
Milk from udder with positive reaction, positive. Culture not highlighted Positive
4 Milk from the udder with the negative reaction, negative. Culture not highlighted Negative

Goat's milk

milk from the left udder, positive. o .
1 - - — Culture not highlighted Positive
milk from the right udder, positive

milk from the left udder, positive L .
2 - - — Culture not highlighted Positive
milk from the right udder, positive

milk from the left udder, positive o .
3 - - — Culture not highlighted Positive
milk from the right udder, positive

milk from the left udder, positive o .
4 - - — Culture not highlighted Positive
milk from the right udder, positive

milk from the left udder, positive o .
5 - - — Culture not highlighted Positive
milk from the right udder, positive

milk from the left udder, positive L .
6 - - — Culture not highlighted Positive
milk from the right udder, positive

milk from the left udder, positive L .
7 - - — Culture highlighted Positive
milk from the right udder, positive

Note. Reference designation: SR — sedimentary reaction; RMT — Ring milk test.

From the data in table 16 it can be seen that the positive results of the bioassay and the culture of
brucella are distinguished mainly from those parts of the udder that had positive indications of the
sedimentary reaction and the ring dairy sample. It is important to note that with a negative result of direct
seeding, in some cases there may be a positive bioassay, which is important in practical terms when
testing for brucellosis of biological material.

In this regard, the collected milk, which gave positive testimony from the SR and RMT, must be re-
examined with samples taken from each udder fraction and when a positive result is obtained with this
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sample, it is necessary to perform a biological test in order to isolate the culture and its subsequent
identification and differentiation.

The results of these studies are of great scientific and theoretical and important practical importance.

Biological properties of Brucella cultures isolated from goats and camels. It is known that bru-
cellae belonging to the species B.abortus are more often distinguished from patients with brucellosis of
camels. However, camels, without having a typical pathogen of this disease, can become infected with
brucella of the species B. melitensis when they are kept together with a livestock of small ruminants that
are unfavorable for brucellosis. At the same time, anti-brunch activities are held somewhat differently.

In this connection, it is of interest to study the biological properties of brucella cultures isolated from
camels. In the process of work, we isolated 5 cultures from 4 animals. At the same time, two cultures are
isolated from bioassic guinea pigs.

The results of the differentiation of grown cultures are shown in table 17.

Table 17 — These differentiations of cultures of brucella isolated from camels

Growth on envirement containing Agglutinin
No Necessity | Allotment thionin magenta Phagese
culture of CO, of H,S 1:50 1:100 1:50 1:100 A M nsitivity
thousand thousand thousand thousand
1 + + - - + + + - +
2 + + - - + + + - +
3 + + - - + + + - +
4 + + - - + + + - +
5 + + - - + + + - +
B.abortus 544 - + - + - +
B.suis 1330 - + + + - - + + +
B.melitensis 567 - - + + + + - + -

The data in table 17 show that all isolated cultures of Brucella are of the species B.abortus 4th biotype.

Our data on the study of the biological properties of Brucella suggests that this camel population has
been in contact with a dysfunctional herd of cattle.

The above shows that measures to combat brucellosis should be carried out similarly to the measures
provided for the rehabilitation of cattle from brucellosis infection.

The results of the study of cultures of Brucella isolated from goats showed that they have typical
morphological, tinctorial and biochemical (see figures 4, 5, table 18) properties characteristic of B. melitensis.

4

Figure 4 — Brucella melitensis
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Figure 5 — Darkening of the strips of filter paper

Table 18 — These differentiations of cultures of brucella isolated from goats

Growth on envirement containing
No Necessity Allotment thionin magenta
culture of CO, of H,S g
1:50 thousand | 1:100 thousand | 1:50 thousand | 1:100 thousand
1 - +(3) + + + +
2 - +(5) + + + +
B.abortus. 544 - +(7) - - - -
B.suis 1330 - +(13) + + - —

The data of table 18 show that all selected cultures of Brucella according to the applicable tests
belong to the species B.melitensis.

Thus, according to the results of the research, we selected the selected cultures of Brucella to the
species B. melitensis.

Given that the culture of the species Melitenzis is distinguished from goats, we have prepared a
colored antigen for the study of goat milk from B. melitensis Rev-1.

In a comparative assessment of the effectiveness of commercial diagnosticum for the study of goat's
milk (from Brucella abortus 19) and prepared by different methods from Brucella abortus 19 and Rev-1
merups, 18 samples of milk from goats were tested by ring dairy. The results obtained with this are
summarized in table 19.

Table 19 — The results of the study of milk goats with colored antigens

Results of RMT with antigen
prototypes of strains
Number Commercial of 19 Rev-1
of samples brucella strain 19
AIEVM M.J.Corbel (1992) AIEVM M.J.Corbel (1992)
pos neg pos | neg pos neg pos neg pos neg
18 abs 15 3 15 3 15 3 18 - 18 -
% 83 17 83 17 83 17 100 - 100 -
abs - 3 - 3 - 3 - 3 - 3
Control
% - 100 - 100 - 100 - 100 - 100

From the data presented in table 19, it is clear that prototypes of antigen from strain B. abortus 19 in
all cases were not inferior to a commercial preparation. At the same time, diagnostic tests made from the
B. melitensis Rev-1 strain confirmed all cases and additionally three samples were detected, which
accounted for 17% of the indicated number of the studied material.
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Thus, we have proposed a method of setting the reaction for the study of the milk of goats and camels
for brucellosis. At the same time, it is more expedient to investigate milk with a colored antigen prepared
from B. melitensis Rev-1+ B.abortus 19, which has homology with an antigenic structure with that of
Brucella cultures circulating in an epizootic focus.

H. II. l/lBaHOBl, C.H. Capl/IMﬁeKOBaz, A.A. CyJ'ITaHOBl, A. M. HaMeTl, C.T. Cazmelsz, A.T. ApblcﬁeKOBal,
D, A. BaKneBal, P. C. CaTTapOBaz, K. M. l[h,mblﬁaenl, H. III. AKMpr3aeB1, b. l/lcalcy.nonal

'Kasak BeTepuHApHs FHUIBIMU-3ePTTEY HHCTHTYThI, AMaThl, KazakcraH,
*«Kasax yITTBIK arpapiiblK YHHBEPCHTETI», AnMaThl, Kazakcran

ELIKI )KOHE TYME CYTIH BPYIEJUIE3TE 3EPTTEY 9ICTEPIH 93IPJIEY

Annotanusi. Emiki xoHe Tyle cyTiH Opyuensesre 3epTTey, JUarHOCTHKAJBIK JKUBIHTBIK KOMETIMEH >Ky3ere
achIPa/Ibl, OJIKEIeCi KOMIOHEHTTEPACH TYPaIbl:

1. Tycri anturen 1 daxon (ammyia) 2,0 cM® keneme.

2. bpyuernesre oH KaH capbicybl, 1 drakon (ammya) 2,0 cm® Keneme.

3. Bpyuensesre Tepic KaH capbicybl, 1 ¢duakon (ammyna) 2,0 cM® KeTeMIe.

4. bpyuenneszieH cay CUbIpIIbIH THOQUIIb/II KENTIPUIreH Hemece TyTac cyTi, 1 ¢iakown, 20,0 cM® KeTeMze.

5. Crepwipi aucTuiAeHTeH cy 1 ¢umakon (ammymna) 20,0 cM® kememze, (THOUIA] KerTipiiren cyTTi €3y YIIiH).

OpOip OMOKOMIOHEHTTIH (hJIaKOHJIAapbIHA, aMITyJlallapblHa ITUKETKA JKeNIMICH I KoHe (IIaKOHHBIH (amIrysia-
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“POOR RESPONDERS” —- MODERN IDEAS,
PRINCIPLES OF MANAGEMENT IN ART PROGRAMS. REVIEW

Ovarian reserve has an important role in the adequate ovarian response to ovarian stimulation and
getting mature eggs in vitro fertilization programs (IVF).

Ovarian reserve is a functional reserve of the ovary, which determines its ability to develop a follicle
with a mature egg and an adequate response to ovarian stimulation. Ovarian reserve reflects the number of
follicles in the ovaries (primordial pool and growing follicles) and depends on physiological and patho-
physiological factors [1]. The main problem for patients with low ovarian response is getting enough
oocytes. Reducing the follicular reserve of the ovaries does not allow obtaining a sufficient number of
embryos and, accordingly, the probability of implantation and pregnancy is reduced. De facto, due to the
small number of obtained oocytes, and because of the low number of good quality embryos for transfer,
the rate of pregnancy per transfer, as well as the cumulative pregnancy rate of per cycle are significantly
reduced compare with patients with a normal ovarian reserve.

By the time of the formation of the menstrual function of the girl, the pool of primordial follicles in
the ovaries is normal from 270 000 to 470 000 follicles. During the life of a woman, no more than 400-
500 follicles reach to ovulation [2]. It is established that the rate of reduction in the number of primordial
follicles with each menstrual cycle increases progressively, this is due to the mechanism of ovulation and
atresia of a significant number of follicles. When the number of full-fledged follicles falls below a certain
critical limit, menopause occurs, with significant changes in the hormonal background, accompanied by a
final loss of the ability to conceive. It was found that the rate of follicle disappearance doubles when the
primordial pool is reduced to 25 thousand follicles, which normally corresponds to the age of 37.5 years
[3]. It follows that age is the most important physiological factor determining ovarian reserve.

In addition to physiological factors that affect the ovarian reserve, such as age and reduction of the
follicle pool in the menstrual cycles for the entire reproductive period of the woman, there are other
reasons for the decrease in the ovarian reserve.

In patients with "poor response" - "poor responders" ("PR"," poor"), the mechanisms of premature
ovarian insufficiency turns on, which to date have not been fully studied. Some causes of ovarian reserve
reduction were determined: ovarian surgery, especially in endometrioma [4-8], genetic defects, chemo-
therapy, radiation therapy, autoimmune disorders, presence of only one ovary, prolonged intensive
smoking, obesity, as well as in cases of idiopathic infertility [9]. In recent years, risk factors for the deve-
lopment of "poor responders" included type I diabetes [10], transfusion-dependent b-thalassemia [11] and
uterine artery embolization for the treatment of uterine leiomyoma [12, 13]. It was suggested that the
reduced number of oocytes might be associated with the deterioration of their quality, which is clinically
transformed into a decrease in the probability of implantation and an increase in the frequency of early
miscarriages [14]. Conversely, due to the lack of a clear correlation between "quantity" and "quality", va-
rious authors have suggested that "poor responders" "themselves" do not represent a lesser chance of
success in [VF, and the age of the woman is the most important factor in the likelihood of pregnancy and
childbirth [15, 16]. However, a number of other studies have shown that the group of patients "poor
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responders" had reduced pregnancy rates compared to ordinary patients regardless of the used treatment
[17] and the age of the patient [18, 19]. Thus, in the group of patients "poor responders" to optimize the
clinical results of IVF, it is necessary not only to predict ovarian reserve, but also, in particular, to
determine and adapt the most optimal protocol of stimulation of superovulation, in order to make better
use of ovarian reserves and optimize the number of oocytes to be fertilized.

Smoking plays a significant role in reducing ovarian reserve. Thus, studies have shown that actively
smoking women had a reduced level of AMH and an earlier age of menopause [20]. These patients are
3 times more likely to experience a decrease in ovarian reserve compared to non-smokers (12.3% and
4.3%, respectively) [21].

Contained in tobacco smoke polycyclic aromatic hydrocarbons and metabolites of nicotine such as
catenin, accumulate in the nucleus and cytoplasm of granulosa cells of the ovary. In turn, nicotine and cad-
mium trigger the process of egg death (apoptosis) by activating programmable cell death, which explains
the decrease in AMH levels in smoking women [22, 23].

It was established that in diabetes mellitus oxidative stress is the cause of damage to the genetic
material of granulosa cells of follicles, which can lead to a decrease in ovarian reserve [24, 25] and to
DNA damage of granulosa cells of follicles [25]. In studies on the role of autoimmune disorders in the
pathogenesis of gynecological diseases, it was noted that the combination of autoimmune oophoritis,
autoimmune thyroiditis, type 1 diabetes and systemic lupus erythematosus leads to a decrease in ovarian
reserve [23, 24,26].

Autoimmune oophoritis is an autoimmune organ-specific disease, the main role in the pathogenesis of
which belongs to the incidence of autoantibodies steroidspropeciaei cells (theca cells) of the ovaries,
which leads to inhibition of folliculogenesis [27].

Inflammatory diseases of the pelvic organs (IDPO) are not less important damage factor of the
follicular apparatus of the ovary. IDPO can cause sclerotic changes in blood vessels, connective tissue
growth in the stroma, the formation of small cysts. The destructive inflammatory process (purulent tubo-
ovarian formation), developing in the uterus, may lower ovarian reserve as a result of purulent fusion of
tissues of the ovary [28, 29].

Endometriosis is diagnosed in 7-59% of women of reproductive age [30]. A common form of
external genital endometriosis is ovarian endometriosis, which is 64% of the total number of other forms
of this nosology [31]. It is shown that endometrioid cysts localized in the ovaries reduce the volume of
functional ovarian tissue, while reducing the ovarian reserve of the woman [32]. In the pathogenesis of
infertility in endometriosis, a major role is played by violations of the relationship between hormone
secretion levels (estradiol, progesterone, LH, FSH, prolactin and testosterone), leading to defective
ovulation and/or functional inferiority of the corpus luteum, endometrium. The cause of infertility in
endometriosis may be a violation of steroidogenesis in granulosa cells of follicles, dystrophic processes in
the granulosa and theca cells of the follicles, changes in the composition of the follicular fluid increased
the apoptotic index of granulosa cells, degeneration of oocytes, which consequently disrupts folliculo-
genesis, and affects ovarian reserve [34-36]. It should be noted that its reduction may also be associated
with a significant volume of ovarian resection, damaging its healthy tissue in the surgical treatment of
endometrioid cysts [37, 38]. Also, a number of authors note that during electrocoagulation for hemostasis
there is a violation of intraovarian blood flow, which leads to irreversible morphological and functional
changes in ovarian tissue [39, 40].

Treatment of patients with "poor" ovarian response is the subject of numerous studies over the past
twenty years. Despite the significant amount of published data, the definitions of POR are varied. From
1973 to 2018, 2037 randomized trials were published. The first systematic data on the definition of women
who do not respond well to the stimulation of superovulation were developed by the European society of
human reproduction and embryology (ESHRE) in 2011 and published in the form of the so-called
"Bologna criteria». The prevalence of "poor" ovarian response to stimulation of superovulation is very
high, and varies according to the literature from 9 to 24%. [41].

According to the ESHRE criteria, the "poor" ovarian response is the maturation of less than 3 follicles
with stimulation of superovulation with large doses of gonadotropins (more than 300 ME/day). To
diagnose a "poor" ovarian response, you must have at least two of the three criteria listed: 1) the age of the
woman more than 40 years or the presence of other risk factors for a "poor" ovarian response; 2) an
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indication of a "poor" ovarian response in the history (<3 oocytes in standard stimulation protocols); tests
indicating a decrease in ovarian reserve: the number of antral follicles less than 5-7, the AMH index in the
blood less than 0.5-1.1 ng/ml [42].

The POSEIDON group (Patient Oriented Strategies Encompassing IndividualizeD Oocyte Number)
proposed a new classification of patients with reduced ovarian reserve or unexpected incorrect ovarian
response to exogenous gonadotropins. Four subgroups based on quantitative and qualitative parameters
were proposed (figure).

POSEIDON GROUP 2 )

POSEIDON GROUP 1

Young patients <35 years with adequate ovarian
reserve parameters (AFCz5; AMHz1.2 ng/ml) and
with an unexpected poor or suboptimal ovarian

Older patients =35 years with adequate ovarian
reserve parameters (AFCz5; AMHz1.2 ng/ml) and
with an unexpected poor or suboptimal ovarian

response.

response.

Subgroup 1a: <4 oocytes*
Subgroup 1b: 4-9 oocytes retrieved*
tﬂer standard ovarian stimulation

- Subgroup 2a: <4 oocytes*
- Subgroup 2b: 4-9 oocytes retrieved*

*after standard ovarian stimulation

J
POSEIDON GROUP 3 |

Young patients (<35 years) with poor ovarian
reserve pre-stimulation parameters (AFC<5;
AMH<1.2 ng/ml)

POSEIDON GROUP 4
Older patients (=35 years) with poor ovarian
reserve pre-stimulation parameters (AFC<5;
AMH<1.2 ng/ml)

y

POSEIDON Classification

The new classification introduces a more subtle distribution of "patients with poor ovarian response"
into the ART using clinically relevant criteria that can help the physician best manage this group of
patients.

POSEIDON group presented new data for the successful treatment of patients with poor response,
namely, established a correlation between the age and the required number of oocytes to obtain one
euploid embryo and transfer it into the uterine cavity (table 1).

Table 1 — Relationship between age and the required number of oocytes to produce one euploid embryo

6 oocytes 11 oocytes 18 oocytes

5 adults 9 adults 16 adults

4 fertilized 7 fertilized 13 fertilized

2 blastocysts 3 blastocysts 5 blastocysts

1 euploid blastocyst 1 euploid blastocyst 1 euploid blastocyst

This table provides clear guidance on the number of controlled ovarian stimuli (COS) for physicians
and allows the development of predictive models aimed at reducing the time to obtain a long-awaited
pregnancy [43].

In addition to the long-known relationship between age and decreased ovarian response to gonado-
tropins, there are a number of other factors that have an important impact on the reproductive reserve.

— 179 ==



Bulletin the National academy of sciences of the Republic of Kazakhstan

Among them are premature depletion of ovarian reserve, adverse environmental factors and other condi-
tions that may affect the ovarian response to gonadotropins. The situation may be even more complex,
with differences in drug pharmacokinetics in many women and variability in biological activity between
urinary gonadotropins up to 45%, while these problems can largely be overcome by new recombinant
gonadotropins. In some cases, suboptimal responses remain unexplained, reflecting the complexities and
subtleties of ovarian function. POR is often observed in patients with no apparent reason with normal
ovarian reserve. Suggested mechanisms for poor ovarian response include a decreased number of FSH
receptors in the granulosa cells; defective signal transduction after FSH receptor binding, an inappropriate
local vascular network for the distribution of gonadotropins, the presence of autoantibodies against
granulosa cells, an excess of VEGF will bind its target growth factor (VEGFR-1), abnormalities in the
levels of IGF-I and IGF-II (insulin-like growth factor) and decreased bioactivity of circulating gona-
dotropic fator (GnSAF). Some numerical and structural abnormalities of the X chromosome and mutation
of the FMRI1 gene, or autoimmune damage to ovarian tissue, may be suspected pathogenetic factors of
POR development in these women.

Nonrandom association of inactivation of the X chromosome, as well as structural changes in the area
of its long arm (Xq) with the development of premature ovarian insufficiency was noted [44]. The FMR1
gene located on the long arm of the X chromosome at the xq27 locus.8, can contain different number of
trinucleotides CGG repeats [45]. It was found that the number of CGG repeats, equal to 26-34 (avera-
ge-30), is typical for half of the female population. A higher or lower number of CGG repeats is often
associated with the development of premature ovarian depletion, decreased ovarian reserve and correlated
with follicle stimulating hormone (FSH) and AMH levels, which affects ovarian function.

FSH exhibits its effects through a specific receptor (FSHR), which is located on the cells of ovarian
granulosa. The fshr gene contains 10 exons and 9 introns and is located on chromosome 2p21. It is known
that variants of FSHR changes are very rare [46, 47]; however, two polymorphisms: p.Thr307Ala
(C.919A>G, rs6165) and p.Asn680Ser (C.2039A>G, rs6166), which were identified in exon 10, affect the
ovarian reserve [48].

According to a prospective study of sun-dried key connection between Cumulus cells (CCs) and
oocytes, which contributes to the change of gene expression of CCs in women with POR after adding
DHEA and maturation of oocytes [49].

Currently, there is a dedicated line of major gene polymorphisms that can affect the outcome of the
ART programs for the worse and for the better (table 2).

Table 2 — Association of gene polymorphism with outcomes of the ART programs.

Chromo- Replacement The main hypotheses of the research on the association of gene
Gene some Rs-number | of protein or . .
. . polymorphism with the outcomes of the ART programs
localization coding sequence
Rs6166 N680S When carrying allele 680S requires higher doses of FSH in COS
FSHR 2p21 i - i
p Rs1394205 20G/A Women with genotypq 29G>A need higher doses.of FSH, they have
a lower level of estradiol, they produce fewer follicles and oocytes.
Rs1800447 WS8R Women with genotype W8R and I15T require the introduction of
LHB 11p13 increased doses of FSH, marks the aspiration of a smaller number of
Rs3439826 115T Oocytes
LHCGR 2p21 Rs4073366 28G>C PAél(e)lg C carrier is associated with a threefold increase in the risk of
Rs2234693 397T>C In carriers of genotype C/C notes receive a greater number of follic-
les, mature oocytes, good quality embryos
ESR1 6925 Rs9340799 351A5G In carriers of genotype G/G hlgher chance of obtaining a larger
number of oocytes and fertilization
Rs3138774 (TA)n ang repeats (TA) are associated with better superovulation stimu-
lation outcomes
AMG 19p13 | Rs10407022 1498 Carriers of alleles AMH 49Ser and AMHR2-482G have increased
AMGR2 | 12q13 | Rs2002555 -482A>G | sensitivity to FSH drugs
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Prediction of poor ovarian response is possible with the help of biochemical and biophysical markers.
There is a correlation between ovarian stock with biophysical markers (antral follicle count and ovarian
volume) and biochemical markers (FSH, Inhibin B and AMH) and it is necessary to use these markers to
predict poor ovarian response to stimulation. AMH value <1 ng/ml predicts poor ovarian reserve, poor
ovarian response to stimulation and IVF results. AMH allows better assessment of the prospects of the art
program to get a live child in women of different age groups. AMH level, counting the number of antral
follicles together with age assessment together make up the best model for predicting ovarian response to
ovulation stimulation.

One of the main steps for the success of the ART programs is still the number and quality of oocytes
obtained after hormonal stimulation by gonadotropins in combination with GnRH analogues. The
management and treatment of such patients with a suspected poor ovarian response is still an important
issue in reproductive medicine. Almost all researchers share the view that the number of oocytes obtained
after controlled ovarian stimulation (COS) of the ovaries largely determines the clinical outcome of
treatment. For this reason, any COS should be aimed at optimizing the number of oocytes depending on
the patient's ovarian reserve.

In the last 20 years, many protocols with different doses and types of gonadotropins for the treatment
of patients with "poor responders" have been proposed in the literature, however, to date, a really effective
method of treatment has not been chosen that can solve the problem of poor ovarian response to controlled
ovulation stimulation [50].

With the aim of strengthening the influence of exogenous gonadotropins on follicular development
was proposed a few alternative approaches that we present below.

Addition of estradiol in the luteal phase. In a meta-analysis published in 2013, 1227 studies with or
without the addition of estradiol in the luteal phase were selected. It is shown that the addition of estradiol
reduces the risk of cancellation of the cycle and increases the likelihood of clinical pregnancy in patients
with poor reaction to COS [51]. The biological rationale may be that the priming of the Iuteal phase with
estradiol may improve the synchronization of the pool of follicles available for controlled ovarian
stimulation [52]. However, this meta-analysis has been criticized for possible methodological features and
the quality of randomized trials [53].

Another meta-analysis published in 2013 [54] indicates that the addition of estradiol in the luteal
phase prior to IVF in patients with poor COS response improved IVF results, including an increase in the
number of oocytes obtained and a decrease in the cancellation of the cycle for one reason or another.

The addition of recombinant LH. To date, there is no clear answer about the need and feasibility of
introducing recombinant LH. A study published in 2012 indicates a positive role of recombinant LH
administration during gonadotropin stimulation in patients with poor ovarian response to COS [55].
However, two meta-analyses of 2012-2013 [56, 57] showed that the addition of recombinant LH did not
increase the number of obtained oocytes, while the total dose of FSH, withdrawal rates and current
pregnancy rates in patients with poor reaction to CBS did not change. On the other hand, a recent meta-
analysis of 40 randomized controlled trials [58] found a significantly higher number of oocytes, and
observed significantly higher clinical pregnancy rates in the treatment of r-hFSH plus r-hLH compared to
r-hFSH in patients with low COS response, indicating a relative increase in clinical pregnancy rates in
poor responders. The authors believe that adding r-hLH to r-hFSH may be beneficial for women with poor
ovarian response.

The addition of growth hormone. It has been suggested that the use of growth hormone (GH) can
modulate the effect of FSH on granulosa cells by enhancing local synthesis of insulin-like growth factor-I
(IGF-I) [59-61]. IGF-I enhances FSH action in granulosa and theca cells [62, 63]. Two recent meta-ana-
lyses involving 6 randomized trials (a total of 128 patients) [64, 65] suggested that adding GH
significantly increases the likelihood of having a child in poor patients. As for the addition of GH, the
frequency and dosage varied markedly among the relevant studies. However, due to the small number of
patients and the heterogeneity of the frequency and dosage of GH added among the studies, the fact that
the addition of GH during ovarian stimulation increases the likelihood of pregnancy must be evaluated in
further well-designed trials to prove or disprove this conclusion. In fact, until now there has been very
reliable data indicating routine addition of GH to ovarian stimulation protocols for patients with poor COS
response [66, 67].
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The addition of androgens. Androgens produced mainly by theca cells play an important role for
adequate follicular steroidogenesis [68] and for the proper development of early follicular and granulosa
cells [69]. They are a substrate for the aromatase activity of granulosa cells, which converts androgens into
estrogens. Moreover, androgens can enhance the expression of the FSH receptor in granulosa cells,
enhancing the action of FSH, and thus potentially increase ovarian sensitivity to FSH [64, 69, 70]. In
addition, inadequate levels of endogenous androgens are associated with decreased ovarian sensitivity to
FSH and low pregnancy rate after IVF [64, 71].

Based on these observations, Casson et al. [72] first suggested that oral addition of dehydroepian-
drosterone (DHEA) prior to superovulation with gonadotropin may improve ovarian stimulation response
in patients with poor response. In the last decade, several uncontrolled studies have published improved
clinical results after oral administration of DHEA before ovarian stimulation. A recent meta-analysis of
four randomized controlled trials of androgens (DHEA and testosterone) in patients with poor response
showed a significantly higher current pregnancy rate in the androgen supplementation group [73].
However, the included studies were too small and presented clinical and methodological heterogeneity to
be definitive and guarantee their immediate application in practice. In fact, there is a need for reliable data
from randomized controlled trials that could justify widespread use of DHEA before ovarian stimulation
in patients with poor response, and it is time to evaluate the clinical cost-effectiveness of DHEA with large
randomized controlled trials [74,75,76].

Adding aspirin. Ovarian circulatory disorders can contribute to poor response to ovarian stimulation
[77, 78]. Therefore, a well-developed intravascular network improves the delivery of gonadotropins
necessary for folliculogenesis [79, 80]. Based on this justification, vasoactive substances such as aspirin
are used to strengthen the ovarian vascular system [81].

However, data confirming that the effect of low doses of aspirin in women undergoing IVF are not
fully understood [82]. Although some studies have reported some positive effects of aspirin since embryo
transfer [83, 84], others have not been able to confirm these results [85-87]. Prospective randomized trials
have shown that widespread aspirin and prednisolone therapy did not improve uterine blood flow rate,
implantation, and pregnancy rate [88]. The conclusion of the meta-analysis and systematic review [89]
was that the clinical rate of pregnancy per embryo transfer did not differ between patients in the control
group receiving aspirin at doses of 50-100 mg. Based on the updated data, a low dose of aspirin does
not have a positive effect on pregnancy, and it should not be recommended for women undergoing
IVF.

Natural IVF cycles. Natural IVF cycles with or without minimal stimulation can be seen as a simple
and cheap approach to ovarian stimulation with a poor response. In fact, some authors have suggested that
natural IVF cycles were an acceptable option for patients with poor response, as they have the same like-
lihood of pregnancy and implantation [90]. Some critical problems were noted: only 50% of the initiated
cycles produced one embryo ready for transfer to the uterine cavity; the total clinical pregnancy rate was
10% for the initial cycle and 18% for embryo transfer [91]. Schimberni et al. [92] evaluated the IVF
outcome in a large group of poor respondents (500 patients) who reported very encouraging results, espe-
cially in younger women (<35 years). In this group of patients with poor ovarian response to stimulation,
the pregnancy rate was 18% for the initial cycle, 29% for transfer and 31% for one patient. On the con-
trary, in a recent article analyzed the effect of natural cycles IVF in women defined as poor by the
respondents in accordance with the "Bologna criteria": unexpectedly the data showed that the cumulative
live birth per patient does not exceed 8% [93]. Conflicting data may be very likely and associated with the
diversity of patients selected using the "Bologna criteria".

Cryopreservation of oocytes. The freezing of oocytes has led to the breakthrough in the ART techno-
logies, probably the most important of our decade. Recent evidence suggests that this approach is a highly
effective procedure that can be applied in conventional infertility programs [94]. Major societies, inclu-
ding the European society of human reproduction and embryology( ESHRE), the American society of
reproductive medicine (ASRM) and the American society of clinical oncologists (ASCO), have confirmed
that recently oocyte cryopreservation is a procedure that provides the necessary legal and moral support
for widespread use [95]. Different strategies are applicable for poor responders associated with oocyte
cryopreservation. Some authors recently suggested obtaining a larger cohort of oocytes in these patients
by accumulating frozen oocytes over several stimulation cycles, creating a similar situation as in patients
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with normal response. According to the results presented in the study, it would be possible to obtain a
higher fertility rate per patient and possibly reduce losses [96].

Gonadotropins.Gonadotropins cannot compensate for the lack of follicles in the ovary, so COS in
"Poor" patients may be the optimal method of obtaining multiple follicles in a single cycle, for example,
by stimulating the luteal phase or by double stimulation (follicular plus luteal) in the same ovarian cycle
protocols (DuoStim).

DuoStim double stimulation is the most promising approach to increasing the number of oocytes
collected in one ovarian cycle; however, this protocol requires further research and analysis of its
economic efficiency. [97].

According to a systematic review of E. Labarta, D. Marin in patients with" Poor", minimal ovarian
stimulation (MOS) is an alternative method if COS does not give the desired effect. In some cases, MOS
is used as a first-line therapy [98].

Conclusion. A variety of anamnesis and baseline data in patients with poor response leads to a
variety of outcomes of the IVF program, even with the use of the same treatment protocols. In patients
with poor ovarian response to COS sometimes there are cycles in which it is possible to obtain a better
response to braid compared to previous protocols. It is possible that the routine use of POSEIDON classi-
fication for "POR", will allow you to choose a more personalized methods of preparation for the COS and
the choice of the COS. Despite the fact that in the last 20 years, many different protocols with different
dosages and types of gonadotropins have been proposed for the treatment of POR patients, experts have
not come to some most effective method of treatment that would solve the problem of poor ovarian
response. It seems that the answers to these questions will be found in the near future using new methods
of molecular genetics.
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“POORRESPONDERS” — COBPEMEHHBIE ITPEICTABJIEHUAA,
MNPUHIOMUIIBI BEAEHUSA B IIPOTPAMMAX BPT. OB30P JIMTEPATYPBI

AnHotanusi. COCTOSHHE OBapHalbHOTO pe3epBa B TEUCHHE JKU3HM JKCHIIMHBI IPETEPIeBACT W3MEHEHHS.
Hauunas ot Bo3zaeicTBus (hr3HoIOrHyeckux GpakTopoB — BO3PACTHOE YMEHBILIEHHE MyJa IPUMOPIUATIbHBIX (OIIH-
KyJIOB — JIO MAaTOJOTHYECKUX COCTOSHHM, BEIyIUX K CHI)KEHUIO OBapUaIbLHOTO pe3epBa — HJIOMETPHO3, OTIepaLluy
Ha SIMYHUKAX W Apyrue QGakropsl. JleueHne manueHTOK ¢ «OEIHBIM» OBapHaJbHBIM OTBETOM SIBIISIETCS MPEIMETOM
MHOT'OYHUCIICHHBIX MCCIIEIOBaHUI 3a MOcae HNe ABaalaTh jeT. CyliecTBYONe Ha CEroHs KJIaCCU(HUKALUHI U CXe-
MBI JICUCHHUS HE yJIOBJICTBOPSIOT B MOJHOW MEpe CIICIHAINCTOB, HET Kakoro-imoo 3pQekTHBHOro0 MeToa JIeueHHs,
TIO3BOJIMBILETO OBl PELINTH MTPOOIEMY OEIHOTO OTBETA IUYHUKOB.
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“POORRESPONDERS” —- COBPEMEHHBIE ITPEICTABJIEHNS,
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Annotanusi. OBapuaiibl KOPJBIH JKarIaibl oiien aJaMHBIH eMipi OOWBIHAA e3repicke YIIbIpam OTHIPAJbI.
[Mopumopauanaslk (OTHKYIATapIbIH ITyJachlHBIH >Kac epeKIIelNiriHe Kapal a3aiobl CHAKTHI (DH3HOJIOTHSIBIK
(akTopiapIelH ocepiHeH Oacram, SHIOMETPHO3, aHANBIK Oe3lepre oTa jkacay XoHE T.0 OBapHaNIbIK KOPABIH
a3al0blHA OKEJETiH MATOJIOTHAUIBIK JKarmaimap OeiiH. «OJci3» OBapHANABIK JKAyanThl oSHeNaepli eMaey COHFBI
JKUBIPMa KBUIJA KOITereH 3epTTeyNepHiH Heridi Oombim Tabputampl. Kazipri kesmeri emaey cxemaiapbl MeH
KIKTEyJIep MaMaHIap/bl KaHAaFaTTaHABIPMAaN/bl, aHAJBIK Oe3/Iep/iH 9JICi3 jKayal MacelieciH mieeTiH 3()(eKTHBTI
eMJIEy 9MIiCi JKOK.
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ANALYSIS OF INVESTMENTS ROLE
IN THE ECONOMIC DEVELOPMENT

Abstract. The impact of investment on a country's economic growth is obvious. For example, the net invest-
ment indicator is one of the indicators of the state’s economic development. A decrease or increase in investment
leads to changes in the level of production and incomes in the country, which, in turn, stimulate or contribute to a
decline in economic growth. On this basis, attracting foreign investment is of interest to all countries, and along with
the use of domestic investment contributes to the economic development of the state.

In the economic literature presents a lot of studies on the impact of investment on the economic growth of the
country. However, mainly in the works the analysis is presented directly on the author’s country and the influence of
mostly only direct foreign investments on the state’s GDP is considered.

However, the authors did not pay attention to the impact of portfolio investment, as well as the primary invest-
ment income on the economic growth of the countries of the world in a comparative aspect. In this article, the
authors attempted to conduct a comparative analysis of the effects of direct and portfolio investments, as well as of
the initial income from investments and net errors on the GDP of some countries of the world, both in the far and
near abroad.

Keywords: economic growth, investment, exponential regression, world practice of investment analysis.

Introduction. The increase in investments, as is known, contributes to bringing the economy to a
qualitatively new level of development, since investments lead to the development of innovations, modern
technologies, and progress. That is why in the economic literature there is such a great interest in the
issues of the impact of investments on the economic growth of the state.

Virtually every state uses both foreign and national investment as a source of development for
economic development. Investments are the main factor in the development of the national economy and
foreign investments in this context are more preferable. However, it is impossible to exclude the impor-
tance of portfolio investment, especially in recent decades, when the significance of the financial market,
especially the stock market, is only increasing. Many foreign companies and individuals prefer to invest in
shares of local companies. For example, the Chinese oil company China National Petroleum Corporation,
which is the largest oil and gas company in China (CNPC), acquired a 50% stake in Mangistaununagas
JSC [1]. 92.44% of the shares of Rakhat JSC were acquired by LOTTE Confectionery (a confectionery
company from South Korea). 100% of Karazhanbasmunai JSC shares were acquired by Canadian
company CITIC Canada Petroleum Limited. 50% of the shares of JSC “Turgai-Petroleum” were bought
by PetroKazakhstan Inc., registered in Canada, one of the owners of which is the Chinese company CNPC
(67%) [2]. The remaining shares were purchased by LUKOIL Overseas Kumkol BV, a subsidiary of the
oil and gas company in Russia, LUKOIL. There are many such examples. On the one hand, these
investments can be viewed as direct, directly to the development of the industry, but, on the other hand,
investments in shares may be possible in the future resale of shares in the future [3]. On this basis, it can
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be noted that the impact of portfolio investment on a country's GDP becomes more and more significant
and requires research.

Literature review. For the first time, representatives of the classical school showed interest in the
question of the relationship between investment and economic growth. So, A. Smith in his work “Study on
the nature and causes of the wealth of nations” defines investment as an investment in wages for increa-
sing the number of people employed [4]. A clear interdependence of fixed capital investment and GDP
growth can be traced. The starting point is the "stockpiling”, leading to an increase in the productive
power of labor, which leads to an increase in the annual product. However, for the growth of the produc-
tive power of labor, according to A. Smith, “additional capital” is required.

Sargent T.J., Sims C.A. [5] conducted research on the links between economic policies and variables
such as GDP, inflation, employment and investment. The authors used the methods of non-structural
macroeconomic forecasting, vector autoregression

Borensztein E., De Gregorio J., Lee J.W. [6] analyzed the impact of foreign direct investment on
economic growth, using the moving average model for 69 developing countries over a period of 20 years.

Yakita A. investigated the effect of monetary expansion on capital accumulation and economic
growth through such factors as inflation, consumption, production, government, equilibrium [7].

Lee and Tcha have shown that foreign direct investment is the most effective way to achieve
economic growth in a host country [8].

Yang investigated the relationship between public and private investment and economic growth in the
United States and Japan [9]. At the same time, a comparative analysis was carried out.

Har Wai Mun et al. Studied the relationship between foreign direct investment and economic growth
in Malaysia and concluded that foreign direct investment is a good source of economic growth, as well as
other advantages in the host country, such as employment, management resources, modern technologies
and competitive goods [10].

Yu. Yu. Ivanova considered the influence of foreign investments on Russia's economic growth in a
regional context [11].

Abu Nurudeen analyzed the relationship between foreign direct investment and economic growth and
identified a positive relationship between these indicators in Nigeria [12].

D. Mach [13] analyzed the link between foreign direct investment and Korean economic growth
using cointegration for time series data.

Taiwo Muritala conducted an empirical study of the effect of investment and inflation on economic
growth using the econometric model using the least squares method [14]. D. Herzer [15] analyzed the
impact of foreign direct investment on economic growth for 44 developing countries using cointegration
methods. I. Ahmed [16] analyzed the impact of foreign direct investment on the growth of GDP through
the factors of human capital development, labor force and the potential to absorb physical capital using
traditional regression analysis.

A. A. Kozubekov (2012) for the Kyrgyz economy with a time period of 1990-2011, built the Cobb-
Douglas production function in the form of a linear model of multiple regression. The author obtained the
result that to a significant extent the economic growth of Kyrgyzstan was achieved through the
contribution of labor resources, and only since 2007 a positive contribution from the growth of investment
has been noted [17].

S. Smagulova, E. Semikina, N. Radko conducted a study of the influence of such factors as the price
of oil, investment in fixed capital, refinancing rate, exchange rate, inflation, labor productivity, average
wage per employee on Kazakhstan GDP. The results of the analysis showed a low impact or absence of
such factors on the economic growth of the Republic of Kazakhstan [18]. E. I. Markovskaya, E. S. Anosh-
kina analyzed the impact of foreign direct investment on the economic growth of developed and deve-
loping countries, although at the same time, the analyzed countries were not specified. The averaged data
for developed and developing countries were taken into account [19]. HELL. Elekulova, M. K. Uandy-
kova, A. V. Slivnev analyzed the relationship between the inflow of foreign direct investment and the rate
of economic growth in Kazakhstan. However, the authors did not make a correlation estimate [20].

The Department of Research and Statistics of the NBK has evaluated the contribution of domestic
and foreign investment in the economic growth of Kazakhstan, as well as an analysis of the mutual
influence of foreign and domestic investment on each other [21]. The results of the study showed that
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investments are really significant for the economic growth of Kazakhstan, and the contribution of foreign
direct investment is slightly higher than the contribution of fixed capital accumulation. In turn, the inflow
of foreign direct investment does not crowd out domestic investment and has a stimulating effect on
investment in fixed assets.

L. K. Sanalieva, G. B. Kengzhegalieva, A. S. Idelbayeva, Sh. U. Niyazbekova analyzed the innova-
tive development of the economy through the potential of learning, the potential of generating knowledge,
the potential of spreading knowledge and the potential demand for knowledge [22]. Stefan Dyrka and
Barkhudar Sh. Gussenov analyzed the main factors of development of foreign economic relations and
their impact on the economic growth of the regions and Kazakhstan [23, 24].

Despite the large amount of research on the impact of investment on the economic growth of count-
ries, the majority of authors consider foreign direct investment and their relationship to the level of a
country's GDP. At the same time, the majority of authors conduct research in their own countries, without
covering others, therefore, without conducting comparative research between countries in different regions
of the world.

In our opinion, in view of the increasing role of financial markets, including in developing countries,
it is advisable to analyze the impact of portfolio investment on a country's economic growth. In addition, it
is necessary to use data on net portfolio investment, reflecting the difference between the inflow and
outflow of portfolio investment into the country. Also, in our opinion, it is advisable to analyze not only
the inflow of foreign direct investment, but also the primary income from these investments. From our
point of view, in the analysis of the impact of investments on economic growth, net errors and omissions,
which reflect payments omissions for some reasons not recorded in other items of the balance of pay-
ments, and errors that are hidden in the records of individual payments, are of great importance. The error
occurs due to a number of circumstances. Among them, you can call the gap in time between the transac-
tion and the receipt of payment. Some streams of economic values may generally remain outside of statis-
tical accounting, especially when it comes to illegal transactions. Net errors and omissions characterize the
unaccounted amount of exported (imported) currency. The large negative balance under this article indi-
cates the imperfection of the statistical and information bases, the weak state control over the migration of
capital. Also, as an indicator of economic growth, we will use GDP in a real per capita survey.

Unfortunately, global statistics do not provide complete data on investments in many countries,
which does not allow for a deep study of the dependence of the economic growth of countries on various
investment factors.

Research methods. Since economic processes are by their nature diverse and complex, it is impos-
sible to use only linear regression models when analyzing them. This is due to the fact that many
economic dependencies are inherently non-linear. For example, analyzing the dependence of total costs on
production volumes the most acceptable is considered to be a polynomial regression analysis model. In the
analysis of many production functions, the world famous Cobb-Douglas model, which is also non-linear,
is used.

In our case, we will apply non-linear models, assuming the possibility of reducing them to linear ones
through the transformation of variables. Within this approach, models that are both non-linear in variables
and non-linear in parameters can be used for linearization. In this case, we will use nonlinear relative to
the explanatory variables included in the analysis, but linear in the estimated parameters. Consequently, an
exponential regression analysis will be conducted [25].

Exponential regression best describes a set of data that does not change proportionally with time.

The exponential regression function is as follows:

Yy = eQo+aix

1 1
ap = EZlny— Ealzx
nyxlny— Y x)Ilny

nYx?— (Ix)°

where x — a variable (factor); a — a regression parameter [26].

a, =
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To bring nonlinear dependencies to linear use the methods of linearization or smoothing. In our case,
we use logarithmic linearization x" = x; y' = [ny.

To determine the dependencies were used data from 2000 to 2017.

Results. The exponential approximation was estimated for each country represented between factors
and GDP per capita. The variable factors were foreign direct investment in net inflows at current prices,
portfolio investments in net inflows at current prices, primary income from foreign direct investments at
current prices, and net errors and omissions in current prices. The calculation results are presented in
tables 1-4.

Table 1 — Results of an exponential assessment of the impact of foreign direct investment
on the economic growth of countries

Foreign direct investment, inflows/GDP per capita
Country equation correlation index | elasticity coefficient | mean approximation error, %
Armenia y=¢*9012+0.0036x 0,7842 4,9 2,4781
Hong Kong y=g!0:4127-0.0000x 0,1865 10,41 8,5727
Singapore y=g?-9942+0.0000x 0,9056 9,99 2,5814
Georgia y=0-8075+0.0000x 0,6458 6,8 13,6812
Azerbaijan y=eb-7730+0.0000x 0,1184 6,8 12,5836
Bulgaria y=g®3809+0.0000x 0,2938 8,38 23,0187
Ukraine =g 0840+0.0000x 0,5999 7,08 4,6464
Belarus y=e/9015+0.0000x 0,2506 7,9 9,7414
Russia y=¢1119+0.0000x 0,6074 8,11 6,4666
India y=eb-1819+0.0000x 0,8233 6,18 8,3923
China y=eP:438170.0000x 0,7325 8,46 4,3676
Turkey = 2878+0.0000x 0,0798 9,29 4,3766
Kyrgyzstan y=¢52329+0.0000x 0,4307 6,25 5,1433
Kazakhstan =g 7344+0.0000x 0,2872 5,75 2,4208

As a result of the calculations, we obtained data reflecting the dependence and significance of factors
by countries: correlation index, elasticity coefficient and average approximation error. Since we used
nonlinear regression, we calculated the correlation index, not the correlation coefficient, which shows the
degree of interdependence of the values under consideration. In linear regression, the correlation index is
equal to the correlation coefficient. In nonlinear models, the value of the correlation index in addition to
the closeness of the relationship shows the significance of the model according to the Fisher criterion.

The elasticity coefficients are more significant precisely in exponential equations, which is why
exponential regressions are very often used in econometric studies. In such regressions, elasticity coeffi-
cients have a clear economic interpretation. It shows how much the resulting variable will change when
the factor under consideration changes by 1%.

However, it should be noted that sometimes, despite the obtained results of the correlation index and
the coefficient of elasticity, there is no sense of their interpretation. Therefore, an average approximation
error should be considered, which reflects the quality of the dependency. The qualitative equations have
an average approximation error of 5-8%.

First of all, we make the selection of those dependencies, the average approximation of which is
within the normal range of 5-8%. They are marked in tables 1-4 in italics. In those countries for which the
average approximation error turned out to be above 8%, there is no sense in assessing the dependence as
such between foreign direct investment and the country's GDP: Georgia, Azerbaijan, Hong Kong, Belarus,
and India. This does not mean that foreign direct investment has no effect on a country's economic growth.
Often the problem lies in the policy of attracting foreign investment, which may be excessively beneficial
for foreign investors in the infringement of domestic industries. At the same time, foreign investors often
attract the most qualified specialists from national companies, as a result of which the level of the latter
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falls and does not allow competing with foreign ones. Given the fact that the goal of foreign investors is
far from exporting the country's products, but only to conquer local markets and obtain the greatest
benefits, national smaller, but possibly promising companies are often forced out of the markets. In
addition, foreign investment, as a rule, is directed not to those sectors that require development (agricul-
ture, industry, etc.), but to the most profitable at the moment, most often extractive.

As a result, it is almost impossible to assess the direct dependence of foreign direct investment on the
country's economic growth without taking into account political, social, industrial, and even climatic
factors. In this regard, we have shown the possible connections between the inflow of investments and the
economic growth of countries. It should also be noted that high approximation errors are characteristic of
developing countries, where, among other factors, corruption has a great influence. Consequently,
designated countries with a high approximation error should investigate the causes that influence the fact
that direct injections into the economy do not have the desired effect or do not allow us to speak of any
dependence.

In relation to the remaining countries studied, the highest correlation indices can be noted in such
countries as Singapore (0.9056), India (0.8233), Armenia (0.7842), China (0.7325). In these countries,
GDP is strongly dependent on foreign direct investment. At the same time, according to elasticity
coefficients, with the growth of foreign direct investment by 1%, GDP per capita increases by 9.99% in
Singapore, by 6.18% in India, by 4.9% in Armenia and by 8.46% in China.

The least weak dependence of GDP on foreign direct investment is in Turkey (0.0798), Hong Kong
(0.18) and Azerbaijan (0.118).

Kazakhstan occupies the middle position. The correlation index is 0.2872, reflecting the weak
dependence of GDP on foreign direct investment, with an increase of 1%, GDP per capita increases by
5.75%.

Consider the impact of portfolio investment on economic growth.

Table 2 — Results of an exponential assessment of the impact of portfolio investment
on the economic growth of countries

Portfolio investment, inflows / GDP per capita
Country equation correlation index | elasticity coefficient | mean approximation error, %

Armenia y=g!249370.0000x 0,3808 1,25 2,0411
Hong Kong y=¢?398370.0000x 0,6231 2,4 2,7984
Singapore y=g!79480.0000x 0,4803 1,8 5,4765
Georgia y=g>1813+0.0000x 0,3227 3,18 9,529
Azerbaijan y=g!4930+0.0000x 0,3914 1,49 7,468
Bulgaria y=¢2809370.0000x 0,3831 2,8 15,2508
Ukraine y=g'-3196+0.0000x 0,4678 1,52 3,7013
Belarus y=g'464370.0000x 0,3326 1,36 4,51
Russia y=?796370.0000x 0,4084 2,79 6,22
India y=0-273770.0000x 0,1865 0,27 2,7858
China y=g!4237+0.0000x 0,3916 1,42 5,1687
Turkey y=0-3124+0.0000x 0,1539 0,31 4,0746
Kyrgyzstan y=e?9634+0.0000x 0,1424 2,96 15,1175
Kazakhstan y=¢!439370.0000x 0,452 1,46 4,4244

In this case, such countries as Georgia, Bulgaria and Kyrgyzstan fall out, having approximation errors
above 8%. If we compare it with the influence of foreign direct investment on the GDP of countries, it can
be noted that the degree of influence in this case is lower: both the correlation index and the elasticity
coefficients show this. This is mostly due to the short-term nature of most portfolio investments. At the
same time, the impact of portfolio investment showed less approximation errors across countries. As a
result, portfolio investment has the greatest impact on GDP of such countries as Hong Kong (0.6231),
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Singapore (0.4803), Ukraine (0.4678), Kazakhstan, Russia (0.4084), China (0.3916). At the same time,
with the growth of portfolio investment inflows by 1%, GDP per capita of Hong Kong grows by an
average of 2.4%, Singapore by 1.8%, Ukraine by 1.52%, Russia by 2.79%, China - by 1.42%.

Regarding Kazakhstan, it can be noted that GDP is weakly dependent on the inflow of portfolio
investments into the country, although this level is higher than, for example, in Belarus, Russia, and Chi-
na. However, with the growth of portfolio investment inflows by 1%, GDP per capita in Kazakhstan
grows by 1.46%.

Table 3 — Results of an exponential assessment of the impact of primary income from direct investment
on the economic growth of countries

Country Primary income from direct investment / GDP per capita
equation correlation index | elasticity coefficient | mean approximation error, %
Armenia Y= 233410.1245¢ 0,5685 8,23 2,6782
Hong Kong y=g!0-6112+0.0010x 0,5681 10,61 5,6668
Singapore y=¢!0:9397-0.0013x 0,5857 10,96 1,4824
Georgia y=g273910.0235 0,5214 8,28 4,9657
Azerbaijan y=e/ 8261102744 0,8195 7,83 5,5464
Bulgaria y=g 0837 0.0674x 0,8109 9,08 2,8178
Ukraine y=¢0009+0.1499x 0,6607 7,6 8,7456
Belarus y=e/ 630710.6069x 0,8679 7,63 6,9314
Russia y=B 2343100196 0,9448 8,23 7,6998
India y=g 0139100257 0,8676 7,01 3,3982
China y=¢ 2910700017 0,799 9,29 3,813
Turkey y=g 629801015 0,8919 9,63 2,3385
Kyrgyzstan y=gb932510.3217x 0,4716 6,95 4,2322
Kazakhstan y=eb761510.0316x 0,7731 8,76 4,0559

When analyzing the impact of primary incomes from foreign direct investment on economic growth,
it can be noted that only one country fell Ukraine, the approximation error for which was 8.74. At the
same time, we can note the greatest closeness of communications in such countries as Russia (0.9448),
Turkey (0.8919), Belarus (0.8679), India (0.8676), Azerbaijan (0.8195) and Bulgaria (0, 8109). If you pay
attention to previous estimates of the impact of foreign direct investment and portfolio investment on the
economic growth of countries, it can be noted that the primary income from foreign direct investment has
a much greater impact on GDP per capita. At the same time, the lowest coefficient of elasticity belongs to
Kyrgyzstan 6.95. That is, with an increase in primary income from foreign direct investment by 1%, per
capita GDP increases by 6.95%. Singapore has the highest figures - 10.96, Hong Kong - 10.61, Turkey -
9.63 and China - 9.29. Kazakhstan again occupies a middle position among the countries in question. In
general, the correlation index in the republic is high - 0.7731. At the same time, the growth of primary
income from foreign direct investment by 1% contributes to the growth of GDP per capita by 8.76%,
rather high rates.

Figure presents data on the volume of primary income from foreign direct investment. As can be seen
from the data, the largest volumes of primary income from foreign direct investment, and not comparable
with other considered countries, belong to China. These volumes are several times higher than the
revenues of Russia, Hong Kong, Singapore, India and Kazakhstan. At the same time, the exponential
assessment of the impact of this factor showed that the closeness of the link between the primary income
from foreign direct investment from China lags behind Singapore, Hong Kong and even Turkey. This state
of affairs can be explained by an indicator of errors and omissions in the balance of payments. Net errors
and omissions reflect payments that were not specified for certain reasons, as well as errors in the records
of individual payments. One of the reasons may be the fact that some economic values remain generally
out of bounds, especially this concerns some illegal actions.
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Table 4 — Results of an exponential assessment of the impact of net errors and omissions on countries' economic growth

Net errors and omissions / GDP per capita

Country - —
equation correlation index | elasticity coefficient | mean approximation error, %
Armenia y=g 2506100433 -0,1111 -5,251 4,0525
Hong Kong y=e “010770.0129% -0,4558 7,012 4,8522
Singapore y=g 093000 -0,6068 -0,9388 1,2797
Georgia y=g 02852705594 0,6214 0,2852 4,1857
Azerbaijan y=g 083701121 -0,7965 -0,5837 7,1047
Bulgaria y=g 09416700300 -0,9014 -0,9416 2,0672
Ukraine y=g 78103102864 -0,9058 -7,8103 6,0868
Belarus y=g 8014702773 -0,9332 -4,8014 5,1361
Russia y=g 34880004 -0,1286 -6,3488 2,4465
India y=g "T468410.0291x -0,3351 -7,4684 6,2831
China y=g 8531700008« -0,8192 -8,8531 3,9272
Turkey y=g 23355700034 -0,3234 -2,3355 3,6979
Kyrgyzstan y=g 0592401062 -0,1909 -3,0592 5,6558
Kazakhstan y=g¢ “+0375700532x -0,6839 -4,0375 1,8194
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When analyzing the impact of net errors and omissions, it can be noted that no country has dropped
out of our list, all the results obtained are significant. The greatest dependence of these indicators is
present in such countries as Belarus (0.9332), Ukraine (0.9058), Bulgaria (0.9014) and China (0.8192). At
the same time, the greatest elasticity coefficients in the following countries: China - a 1% increase in net
errors contributes to a decrease in GDP per capita by 8.85%, India - by 7.47%, Hong Kong - by 7.012%,
Ukraine - by 7.81 %, Russia - by 6.35%.

In the Republic of Kazakhstan, the closeness of the connection between net errors and omissions is
quite strong. At the same time, an increase of this factor by 1% leads to a decrease in per capita GDP by
4.04%. It should be noted that the net errors and omissions in Kazakhstan are very large, although insig-
nificant in comparison with China and Japan. At the same time, over the past 5 years, they have negative
values. According to many analysts, this is due to the hidden, unregistered export of capital from the
republic.

Discussion. As the analysis showed, primary income from foreign direct investment and net errors
and omissions have the greatest impact on economic growth. At the same time, it should be noted that the
apparent dependence of economic growth on foreign direct investment was found only in some countries,
such as Singapore, India, China and Armenia, and in portfolio investment - Hong Kong. At the same time,
a serious dependence of economic growth on primary income on foreign direct investment of almost all
the countries under consideration was noted.

In Kazakhstan, a positive impact on the economy from foreign direct investment is observed in the
early periods of infusion. Subsequently, the positions start to deteriorate: due to the return of debts, inte-
rest payments, repatriation of profits, the republic incurs large expenses.

Net errors and omissions that reflect unrecorded operations, including the shadow business, have a
significant impact. The increase in the amounts of this factor occurs in periods of crisis and deterioration
of the economic situation in the country.

High elasticity coefficients for this factor may indicate unrecorded capital flows over countries or into
the shadow economy. Unfortunately, the regression analysis only allows to reflect the closeness of the
relationship between economic growth and investment, but is not able to capture the causes of these rela-
tions. In addition, the lack of regular statistics for many countries does not allow for greater coverage and
grouping countries through cluster analysis.

3. A. Py3uesa', A. M. Hypraauesa', B. B. Jlyiicen6aeBa’, A. B. Acanosa’, M. B. llItuiep’

1Hapxo3 yHuBepcuTeTi, Anmatsl, KaszakcraH,
?Kazak-Opbic XamblKapaslK yHHBEpCHTETI, AKTobe, KasakcTaH,
3C. O. MakapoB aThIHIaFkl MEMIIEKETTIK TeHi3 xkoHe o3¢H yHuBepcuteti, Cankr-Ilerepbypr, Peceit

9KOHOMHUKAJIBIK JAMYJATbl MHBECTUIIUAJIAP POJIIH TAJIJAY

AnHoTanus. VHBECTHIIMSUTAPIBIH €/TiH YKOHOMHKAJBIK 6CIMiHE THETIH dacepi 30p. MbIcaibl, Ta3a HHBECTUIUSL
WHIUKATOPBl MEMJICKETTiH SKOHOMHUKANBIK JaMy KepceTKimTepiHiH Oipi Ooxpin Tabbutampl. MHBecTHIHIAPIBIH
TOMEHJICYl HeMece ecCyi eNieri oHMipic IeHreHiHiH jkoHe TaOBICTHIH e3repyiHe dcepiH THTi3enmi, Oy o3 Ke3eriHme
SKOHOMUKAIIBIK OCY/l TOMEH/IETYIe HEMece bIHTaJaHAbIpYFa bIKnan ere/i. OHbIMEH OailfIaHbICThI, MIETEIIIK HHBEC-
TUIISUIAPABI TApTy Mocesieci OapiblK eNAep YIIiH KbI3BIFYIIBUIBIK TYIBIPAIBI XKOHE OJlap iIIKi MHBECTUIUIApMEH
Oipre maiiianaHplUia OTBIPBII, MEMJICKETTIH SKOHOMHKAIBIK JaMYybIHA BIKIAJ JKacailIbl.

DKOHOMHUKAJBIK 9/ICONETTC UHBECTUIIMSHBIH CIIJ[IH YKOHOMUKAJIBIK 6CYIHE dcepi Typalibl KONTEreH 3epTTeyIiep
xacanraH. [lereHMeH, HeTi3iHEH, )KYMbICTap/a Tajljay aBTOpPJIapIblH TEK ©3 elli TaparblHaH KapacThIPbUIFaH JKoHE
JKAITITBI TIKENIeH IeTeNAiK HHBeCcTHIHIapabiH JKIO-re ocepi KapacThIPBUIFaH.

CoHBIMEH KaTap, aBTOPJIAPMEH MOPTQEIbAiK HHBECTUIHSIAPABIH dCEpiHe, COHIAaN-aK CalBICTBIPMAIIBI TYPFhIIA
QJIeM eNJIepiHiH SKOHOMUKAIBIK 6CyiHe HHBECTUIUIIAP OOMBIHIIA OacTanKbl KipiCTEP/IiH BIKITAJIbIHA HA3ap ayAaapbul-
MaraH. OCbl MaKaiaaa aBTopJIap TiKeJeh jkoHe MopTQebIik HHBECTHIMIIAPABIH dCcepiHe, COHMai-aK oJIeMHIH Kei-
Oip ambIC JKOHE KAKBIH IIET eNISpPiHAC WHBECTUIMIIApIaH TYCKEH OacTamKbl KipiCTepAiH jKOHE Ta3za KaTeIiKTepIiH
DDKO-re bIKnanbiHa CANBICTHIPMAIIBI TAJIJIAY JKAcayFa OPEKET KacallIbl.

Tyiiin ce3aep: SKOHOMHUKANBIK ©CY, MHBECTHULMSIIAD, SKCIOHSHIHAIIbl PErPeccusi, HHBECTUIMSIIBIK Talay-
JIBTH 9JIEMJTIK TOXKipubeci.
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3. A. Py3uesa', A. M. Hypraauesa', B. B. Jlyiicen6aeBa’, A. B. Acanosa’, M. B. llItuiep’

lyHI/IBepCI/ITeT Hapxo3, Anmartel, Kazaxcras,
Kazaxcko-Poccuiickuii MexnyHaponHbiit Yausepcurer, Akrode, Kazaxcras,
3Focyz[apCTBeHHHI71 YHHBEPCUTET MOPCKOT0 U pedHoro ¢aora umenu aamupana C. O. Makaposa,
Cankr-IlerepOypr, Poccust

AHAJIA3 POJIM UHBECTUIIMA B S KOHOMUYECKOM PA3ZBUTUN

AHHOTauMA. BiusiHie UHBECTULIMN Ha SKOHOMHYECKHUI pOCT CTpaHBbl sBJsieTcsl oueBUAHBIM. Hanpumep, noka-
3aTeb YUCThIX MHBECTULIMH SIBJISIETCS OJHUM M3 HHIMKATOPOB PA3BUTHUSL 3KOHOMHUKH TOCYJapcTBa. Y MEHBIICHHE
WIA yBEeTHYeHHEe OOBEMOB WHBECTHUIMH MPHUBOAWT K W3MEHEHHIO YPOBHS MPOM3BOJCTBA U JOXOJOB B CTpaHE,
KOTOPBIE, B CBOIO OUYepeAbh CTUMYIHPYIOT WM CHOCOOCTBYIOT CIaxy SKOHOMHYECKOro pocta. Mcxoms w3 3TOrO,
[IPUBJICYEHUE HMHOCTPAHHBIX MHBECTULIUM BBI3bIBAET MHTEPEC Y BCEX CTPaH, a HapsAQy C HCIOJIb30BAHUEM
BHYTPEHHUX WHBECTUIUH CIIOCOOCTBYIOT IKOHOMHYECKOMY PAa3BUTHIO TOCYIApCTBA.

B sxkoHOMMUECKOH JUTEpaType MPENCTABIEHO MHOXECTBO IPOBEACHHBIX MCCIIECIOBAHUMN, IOCBALICHHBIX aHa-
JIM3Y BIMSIHUSI MHBECTHLIMI HA YKOHOMHUYECKHH pOCT cTpaHbl. OJHAKO, MPEHMYIIECTBEHHO B Pa00OTax MpeACTaBICH
aHAJIM3 HEMOCPEICTBCHHO I10 CTPaHE aBTOpa M PACCMOTPEHO BIMSHUAC OOJBINCH 4YacThIO JIMIIb MPAMBIX
HHOCTpaHHbIX nHBecTIMi Ha BBII rocynapcrsa.

Bwmecre ¢ TeM, aBTOpaMH He YJEICHO BHUMAHHS BIUSHHIO MOPT(HEITBHBIX WHBECTUIIHHA, & TAKXKE MMEPBHYHOTO
JI0X0/1a OT UHBECTULIMI Ha SKOHOMHUYECKHUI POCT CTpPaH MUPa B CPABHUTEILHOM acliekTe. B JaHHOM cTatbe aBTOpaMu
CleTIaHa TOTBITKA MPOBEACHUS CPABHUTEIBHOTO aHATHM3a BIUSHHS MPSIMBIX U MOPT(HETEHBIX WHBECTHIINN, a TAKKE
MEPBUYHOTO JI0XO01a OT MHBECTUIIMN U YMCTHIX omnO0K Ha BBII HEKOTOPHIX cTpaH MHpa, IPHYEM KaK JalbHET0, TaK
1 OJIDKHETO 3apyOeKbsl.

KuroueBble c€j10Ba: SKOHOMUYECKUH POCT, UHBECTHLIHU, SKCIIOHEHLMAIbHAS PErpeccus, MUpPOBas MpaKTHKa
aHaIu3a UHBECTULIUM.
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PROTECTIVE COATINGS FOR WALLS AND ROOF
OF TANKS MADE OF GRANULAR FUSED NON-COMBUSTIBLE
SUBSTANCES AGAINST FIRE EXTENSION

Abstract. As a result of the research, there has been improved the technology of applying new foaming agents
and means of limiting the spread of the flame during fires in storage facilities. The analysis of putting out flammable
liquids indicates that if the fire is not eliminated at the initial stage, the fire passes to a prolonged stage, where an
additional amount of forces and means will be required. To eliminate this stage, an additional amount of forces and
means will be required. There have been developed and experimentally tested protective coatings for the walls and
roofs of tanks made of granular fusible non-combustible substances as additional passive protection against fire
extension. Besides, in laboratory and semi-industrial conditions, there were studied the possibilities of using internal
and external coatings. Protective coatings possess fire-resistant properties. They allow reducing the temperature of
the walls of vertical steel tanks. The given protective coatings prevent the occurrence of static electricity charges.

Key words: fire protection, fire protection technology, oil products, tank, combustible mixture, granular mate-
rials, heat flow, film thickness, foam destruction, highly inflammable liquid.

The program of industrial and innovative development of the Republic of Kazakhstan implies serious
structural changes in economic growth due to the development of various sectors of the economy, inclu-
ding those that may present a potential danger to the population, one of which is fire and explosion hazard
of the oil and gas industry of the Republic of Kazakhstan. Damage from fires and explosions at refineries
has enormous proportions and a tendency of constant growth. As the level of technical equipment of
production increases, its fire risk also increases.

Emergencies at oil and gas facilities are often accompanied by fires that cause economic, environ-
mental, material damage to the state. During fires at these sites, a large amount of thermal energy is
released, that by means of radiation affects the objects around the fire and forms new fire areas [1].

Fires of flammable liquids in vertical steel tanks are of complex and prolonged nature. The analysis
of putting out flammable liquids indicates that if the fire is not eliminated at the initial stage, the fire
passes to a prolonged stage, where an additional amount of forces and means will be required. Putting
out flammable liquids in vertical steel tanks is very rarely achieved at the first stage. This is accompanied
by many reasons, one of which is the poor efficiency of the physicochemical properties of the foaming
agent [2].

In case of accidental spills of oil products, when risk of fire arises in storage facilities, it is necessary
to assess the degree of danger. Oil products are divided into highly flammable liquids and flammable
liquids, the vapors of which can form explosive mixtures with air. In case when the flash point of these oil
products is higher or equal, a combustible mixture appears above the open surface of the liquid fuel. If this
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mixture is set on fire, the flame will spread across the surface of the liquid fuel at a speed of 1.2-1.4 m/s.
In a closed container, the flame spreads at a speed of 0.3-0.7 m/s.

The assessment of the fire hazard of spills is characterized by the following main criteria:

— self-ignition temperature;

— flash point;

— flammability potential;

— concentration limits of explosive mixtures.

The flash point is closely related to the boiling point, i.e. with evaporation. The lighter oil product is,
the better it evaporates, and its flash point will be lower. For instance, gasoline fractions have negative
flash points (up to — 40 °C), kerosene fractions have flash points within 28-62 °C, diesel fuel fractions —
50-80 °C.

Fire extinguishing and fire prevention equipment that currently exists do not fully ensure the safety of
tanks. Systems and devices designed to extinguish fire in tanks do not allow them to be quickly extin-
guished in a short period of time, leading to an explosion and subsequent fire extension [3].

Theoretical and experimental studies using reliable calculation methods aimed at developing and
applying constructive and planning solutions, technologies, devices and means of limiting the spread of
fires are still in demand in the oil and gas industry [4].

In this regard, the research aimed at developing a set of fire protection and extinguishing agents for
highly flammable liquids technologies is relevant and timely

The development of stable foams is formed on the complex use of foaming solutions of polymeric
substances that coagulate when contact with organic solvents and surfactant mixtures, where a special role
is given to fluorine-containing compounds with high surface activity [5].

For the research, there was used a wide range of substances produced by industry and synthesized in
the laboratory. Fluorinated surfactants were synthesized at the Institute of Chemistry of the Ministry of
Education and Science of the Republic of Kazakhstan and K.I. Satpayev Kazakh National Technical
University. There were conducted the experiments on extinguishing the flame of oil products and deter-
mining the fire extinguishing efficiency of the foam with the subsequent verification of the results of
extinguishing fires of flammable liquids in various storage tanks and trays at the chair of operational and
tactical disciplines of Kokshetau Technical Institute of the Ministry of Emergency Situations of Ka-
zakhstan.

In modern practice, there are used internal and external coatings, which lower the temperature of the
walls of the tanks, prevent the occurrence of static electricity, and also have fire-resistant properties. There
is also the possibility of using fusible coatings, which in case of temperature increasing inside the tank du-
ring combustion will become liquid and spread over the surface of the liquid in the tank. In this case, high
temperature will be an important requirement for these coatings. To determine the range of the required
melting point, in table 1 there are given oil and oil products ignition temperatures, as well as the tempe-
rature of flame combustion.

Table 1 — Flash point, flash ignition and flame combustion temperature of oil and oil products

Temperature, °C
Type of the product - — — - Notes
Flash point Flash ignition Autoignition Flame combustion
Oil 130...320 35..121 300...350 1100...1300
Gasoline AI-95 39 39 255..370 1300...1400
Gasoline AI-92 32 39 255...370 1300...1400
Gasoline AI-80 27 39 255...370 1300...1400

The range of the melting point at the upper limit is determined by the temperature above 1000 °C.
The lower melting limit of the material must be higher than the temperature. Currently, there are many
non-combustible materials that can be used as coatings for the inner walls and roof of the tank. There were
selected the following materials to compare:

— foam glass;

— sodium liquid glass;
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— polybutylene terephthalate;

—silica gel.

Since these coatings will be constantly present on the surface of the inner walls and on the roof of the
tank, it is necessary that they should meet the following requirements:
1. Chemical resistance to stored products;
2. Work in the temperature range of the tank service treatment;
3. The melting point is lower than the flame combustion temperature of the product, but higher than the

operating temperature;
4. The combustion temperature is higher than the flame combustion temperature of the oil product

Thus, all the given materials, with the exception of polybutylene terephthalate, can be used as
coatings to protect the tank. There were developed and experimentally tested two coating schemes: on the
walls of the tank and on the roof. The properties of the materials are given in table 2.

Table 2 — Characteristics of the materials for internal coating of the walls and roof of the tank

Characteristics Foam glass | Sodium liquid glass Polybutylene terephthalate Silica gel
Melting point, °C 730 1200 225 1610

Combustion temperature, °C - - - _

Chemical resistance High High High in temperature range from 20 to 60 °C High

Thus, all the given materials, with the exception of polybutylene terephthalate, can be used as coa-
tings to protect the tank. There were developed and experimentally tested two coating schemes: on the
walls of the tank and on the roof. Both variants are optimal for using. The most effective tank extingui-
shing system is fire subsurface suppression system, but the speed of this system response does not often
allow coping with a rapidly spreading flame. To solve this problem, there was offered to use granular ma-
terials with high fire resistance and lower melting point. The design of these coatings is shown in figure 1.

Figure 1 — Multi-layer protective coating: Figure 2 — Scheme of tank fire extinguishing system:
1 — tank metal; 2 — adhesive layer; 1 — the tank; 2 — tank temperature sensor; 3 — supply pipeline;
3 — main protective layer 4 — injection pump; 5 — nitrogen or carbon dioxide containers;

6 — automatic signal processing system; 7 — valve;
8 — the container with granular material

As it has been noted above, the combustion temperature of oil and oil products exceeds 1000 °C,
which enables to choose materials with the required melting point and the missing or sub-missing boun-
dary of combustion. The principle of operation of the given system is as follows: when the temperature in
the tank 1 rises, the temperature sensor transmits a signal to the automatic signal processing system 6,
which in turn sends a command to start the injection pump 4. The transfer of the granulated substance
from the tank 8 is done with the help of using nitrogen or carbon dioxide to prevent oxygen from entering
the fire zone. The fire extinguishing system is shown in figure 2.

When the temperature inside the tank rises, the granulated material melts and then spreads over the
surface of the burning liquid, thus preventing oxygen from entering the combustion zone. The advantages
of fire foam subsurface suppression are the following factors:

—lack of particles catching of burning liquid by granular material;

— the system response speed is much higher than the subsurface suppression extinguishing system due
to the absence of need to pass through the volume of burning liquid,
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— the possibility of use, both in the presence of an open fire, and in its absence, but with a significant
increase in temperature.

Limiting the fire spread in tanks is actual, because when a single tank catches fire, the flame can
reach the adjacent tanks, which will lead to an increase in damage to the set of tanks [6].

To limit the spread of the flame in a horizontal position, it is proposed to use horizontal metal grids.
Initially, to study the possibility of using this device, it is necessary to determine the heat flux passing
through these grids. Since metal grids have a small reflectivity, the decrease in heat flux passing through
the grids will be insignificant. The best way the heat flux is shielded by grids with a wire of large diameter
and a small grid size. Let us consider the design of the grid as a multilayer wall consisting of two parallel
planes located at a short distance from each other. This design is characterized by a change in temperature
in the form of a broken line with straight segments, which show the change in temperature in the layers.
Thus, the heat flux decreases significantly when passing through several grids [7].

To conduct an experiment to determine the reduction of heat flux, there was offered a construction, as
shown in figure 3.

Figure 3 — The construction for determining
the amount of heat flux passing through the metal grids:
1 — muffle furnace 1; 2 — grid;
3 — thermocouple TXA; 4 — sensor

The principle of operation is as follows: muffle furnace 1 produces a constant heat flux of 3.5 kV/m?,
which passes through the grid 2, is fixed by a thermocouple type TXA 3 and sensor 4.

According to the results of the experiment, it was determined that the obstruction of the heat flux by
grids located at a distance of 20 cm regarding each other is the most effective, which in turn shows that
when the flux passes through a certain medium, its intensity decreases.

There were conducted further studies to determine the dependence of the cell size on the stability of
the foam. Studies were conducted to determine the optimal size of the cell structure, so that the foam does
not settle inside it and does not go beyond its limits. The tests were carried out for horizontal grid con-
struction with a round shape to install vertical steel grids of various sizes in tanks [8].

To determine the effectiveness of foaming agents, there was chosen an additional foaming agent.
«Multipurpose», which is our innovation. In addition to it, there were used the following brands of foa-
ming agents: PO-6SII, PO-6RP, PO-6VAS, « Multipurpose»; as well as the grids of sizes 1,1; 0,9; 0,44;
0,1 and 0,094 mm.

It was determined that the smaller the cell size is, the longer the foam stability in the grid volume and
the higher the percentage of filling the volume of the construction. The most optimal cell size — 0,094 mm.
See the figure 3.

The next stage in the development of a fire limiting system was a research to establish the optimal
foam multiplicity in relation to its stability. Finding the optimal value of the multiplicity at maximum
durability depends on the following factors:

— foam agent properties;

— foam agent concentrations;

— method of producing a foaming agent;

— weather conditions;

— other factors.

It has been established that with increasing foam multiplicity, the foam stability time increases, and at
the same multiplicity, the foam stability directly depends on the degree of its dispersion. But with
increasing degree of dispersion, the film thickness also decreases, which leads to the destruction of the
foam. The next research stage of the possibility of using structures limiting the spread of fire was the study
of foam stability in a grid structure when exposed to heat flow.
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There were carried out the tests to determine the effect of temperature using a tray, and AI-80
gasoline was used as a combustible liquid, poured onto the water cushion with a layer of 10 cm. A grid
structure was installed on the top, and free burning was made during 5 minutes, after which there was
made filling with mechanical foam, then there was measured time of 50% foam volume destruction. The
combustion temperature was 800 °C. The stability time of the average multiplicity foam is higher than that
of the high-multiplicity foam; moreover, the resistance time is reduced by 30-35% regarding air tests.
However, it should be noted that the “Multipurpose” foam agent has better performance than the widely
used foam agents [9, p. 256].

The final stage of the research was the determination of the degree of heat flux retention by the
construction filled with air-mechanical foam. Based on the fact that when radiant energy is affected the
flammable liquid, there can happen spontaneous combustion, the radiant flux must not exceed the
radiation density for this liquid.

The tests consist in measuring the temperature on the outer and inner surfaces of the enclosing
structure in conditions close to a real fire. The combustible liquid was AI-80 gasoline that was set on fire
and there was allowed open burning. Due to the inhomogeneity of the flame burning, according to the
construction area there was defined average temperature on the outer and inner surface of the construction,
which was determined using thermocouple TXA at 5 points of the construction in order to achieve reliable
results [10, p. 197].

Thus, decrease in temperature is due to the expenditure of heat for heating both the grid construction
and the air-mechanical foam. Obviously, with an increase in the amount of combustible material, the
maximum temperature and duration of combustion increase.

According to the results of the test, for the effective operation of the enclosing structures, it is
necessary to ensure a continuous supply of foam to the grid structure. In addition, to establish the optimal
number of sections within the grid structure, there were made tests with round structures of various
heights: 450, 500, 550 and 600 mm to establish the time of thermal resistance and the average temperature
on the outer surface.

It should be noted that the given horizontal construction for limiting the spread of fire has a high
resistance to thermal effects, which allows its use to fight fires in tanks. There was made the analysis of
the experiment results using a mathematical model, there was obtained a small discrepancy between
mathematical model data and the results of the experiment. But despite this, these results confirm the
effectiveness of finding the foam in the protective structure. But despite this, these results confirm the
effectiveness of foam presence in the protective structure.

Thus, as the result of the research, there were developed protective coatings for the walls and roofs of
tanks made of granular fusible non-combustible substances as an additional passive protection against the
fire spread. In the course of the laboratory tests, there was determined that the offered horizontal grid
construction for fire extinguishing in a tank, together with the use of the Multi-Purpose foam agent that
was developed by us, can prevent fire spreading to the nearest tanks and other structures.

A. A. Anexcanapos', A. . Tymepos?, ®. III. Xadu3zos?,
I. A. lllapunos (Ay6akupos)’, Bansaemap Koznosekn®

'H. . bayman ateinaarsl Mockey MeMJIEKETTiK TeXHHKaJIBIK yHHBepcuTeTi, Mockey, Peceii,
Y ha MeMIeKeTTik MyHail TeXHHKAIBIK yHHBepcHTeTi, Y a, Peceit,
*Kazakcran Pecry6nukacs! Imiki ictep MUHHCTpIIIr
Terenme xargaitnap komureTi Kekmeray TeXHUKANBIK HHCTUTYTHI, Kokmeray, Kazakcran,
“Bapmua sxoHe Ma3zypy yauepcurteri, [lonpma

OPTTIH TAPAJIYBIHAH KOPFAY YIIIH TYAIPIUIKTEJTEH BAJTKUTBIH )KAHBAWTBIH
3ATTAPJAH /KACAJIFAH PESEPBYAPJIAP/IbIH KABBIPFAJIAPBI MEH
INATBIPJIAPBIHA APHAJIF AH KOPFTAHBIII ’KABBIH/IAPBI

AnHoTanus. 3epTTey HOTIKECIHAEe MYHal-Ta3 eHEpKaciOi 0OBeKTiNepiHiH TiK 0oJaT pe3epByapiapblHAa OpT
TYBIHJaFaH Ke3/e jkKaHa KoOiK Ty3eTiH KYpamaap MEH JKaIbIHHBIH TapallyblH IIEKTEY KYpalgapblH KOJIIaHY TeX-
HOJIOTHSICHI JKeTUIHipiai. Te3 TYTaHATBIH CYHBIKTHIKTAPABl COHMIPYTE TaNmay XKYPTi3iidi, erep OacTamksl Ke3eHIE
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OPTTI XKOI0 KYPTi3ijMece, OpT y3aKKa CO3bLIATBHIH CAThIFa aybICATHIHBIH KyJJIaHAbIpabl. Pe3epByapIibIK mapKTepaeri
OpT CaIIZIAPbIH KO0 YIIIH OChI KE3€H/I€ KOCBIMIIIA KYIITEP MEH Kypaiaap Kaxer 0oiaasl. OpT TapaayblHAH KOCHIMIIIA
MIACCHUBTI KOPFAHBIC PETiH/IE TYHiPUIiKTeNTeH OaTKUTHIH )KaHOAWTHIH 3aTTapaH KacalFaH pe3epByapiapIslH KaObIp-
Fajapbsl MEH IIAThIPJIapblHA apHAIFaH KOPFAHBIC JKaOBIHAAPHI O3IPJICH/l JKOHE IKCIEPUMEHTAJIbl CHIHAKTaH OTKi-
3inni. COHBIMEH KaTap, 3epTXaHAIbIK XKoHE KapThlIail OHEPKACINTIK JKaFAaiIapaa ki >koHe CBIPTKBI KaOBIHAAP BT
nmaiinanany MYMKiHIIKTepi 3epaenesai. Tik 6omat pesepByapiapAblH KaOBIpFramapsl MEH IIATHIpIaphlHA apHAJIFaH
KOpFaHbIC KaObIHapbl OTKa TO3IMII KacueTrrepre ue 6onaapl. Onap Tik Oonar pe3epByapiapliblH KaObIpFaiapbIHbIH
TEeMIepaTypachlH TOMEHACTYre MyYMKIHIIK Ocepemi. COHBIMEH KaTap TYHIPUIIKTEITeH OalKbIMajibl XKaHOAWTHIH 3aT-
TapJiaH jkKacajJfaH TiK OoiaT pe3epByapiapblH KaObIprajgapbl MeH LIaThIpjapblHa apHajfaH YCBIHBUIBII OTBIPFaH
KopraHbiC kaObIHAAPHI JKAIBIHHBIH TapalyblH [IEKTEYre >XOHE OJap/bl OHTAMIBI OKIIAyJiayblHA BIKIAT €TEl,
COH/Iali-aK CTATHKAJBIK DJIEKTP pa3psATapblHAH OPTTEPiH TYBIHAAYBIH OOJIBIPMAIbL.

Tyiiin ce3aep: epTKe Kapchl KOPFAHBIC, OPTTEH KOPFay TEXHOJOTHSICHI, MYHAl ©HIMIepi, pe3epByap, *KaHFBIII
KOCTIa, )KBLTY aFBIHBI, KOOIK TYPaKTHUIBIFBI, IUIEHKA KAIBIHIBIFBI, KOOIKTIH OY3BUTYHI, T€3 TYTAHATHIH CYUBIKTHIK.
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SAIIUTHBIE MMOKPBLITUSA JJIA CTEHOK U KPOBJIU PESEPBYAPOB
N3 IT'PAHYJHUPOBAHHBIX ITVIABKUX HET'OPIOYUX BEHIECTB
JUIA BAIATHI OT PACITIPOCTPAHEHMUSA ITOKAPA

AHHoOTanus. B pe3ynpTare nccnenoBaHus Oblila yCOBEPIICHCTBOBAHA TEXHOJOIUS IPUMEHEHHS HOBBIX MEHO-
00pa3yrolIUX COCTaBOB M CPEACTB OTPAaHUYEHMS PACIPOCTPAHEHMS IUIAMEHH IPH BO3HUKHOBEHMH II0XKapOB B BEp-
TUKAJIBHBIX CTAJBHBIX pe3epByapax o0beKTOB He()Tera3oBoil NpoMbIuieHHOCTH. [IpoBe/ieH aHaIu3 TyIIEeHuUs JIETKO-
BOCIUIAMEHSIOIIUXCS JKUJIKOCTEHM, KOTOPBIM CBUAETEILCTBYET, YTO, €CIM HE IPOU3BEICHA JIMKBUAALHMS II0Xapa B
Ha4aJIbHOM CTaJuu, II0Kap MEPEeUIeT B 3aTSHKHYIO cTaquto. JId IMKBUIALUU NIOCIEACTBUIM 110Kapa B pe3epByapHbIX
napkax, 3TOH CTaJiH MOTPeOyeTCsl TOMOTHUTEFHOE KOJIMIECTBO CHII M CPEJICTB. B KadecTBe 1OMOIHUTEIBHON TTac-
CHBHOM 3alllUTHI OT PaclpoCTpPaHEHUs MOXapa pa3paboTaHbl M SKCHEPHUMEHTAIBHO arpoOHpOBaHbI 3aIIUTHBIE I10-
KpBITUS JUIl CTEHOK U KPOBIHM PE3€pPBYapOB M3 I'paHyJIMPOBAaHHBIX IUIABKMX HEroprodux BemiectB. Kpome toro, B
71a00paTOPHBIX M TOYNPOMBIIUICHHBIX YCIOBHSX OBUTM M3Y4€HBI BO3MOXKHOCTH HCIIOJNB30BAHUS BHYTPCHHUX H
BHEITHUX TOKPBITHU. 3alIUTHBIC MOKPBITHA IJISI CTEHOK M KPOBIIM BEPTUKAIBHBIX CTAIBHBIX PE3E€pBYyapoB OymyT
00y1anaTh OrHECTOMKUME cBoMcTBaMU. OHH TO3BOJISIOT MOHIDKATh TEMIIEPATyPy CTEHOK BEPTHKAIBHBIX CTaJbHBIX
pesepByapoB. IIpennaraeMple 3aIIUTHBIE IOKPBITUS AJIsi CTEHOK M KPOBIIM BEPTHKAJIBHBIX CTAJbHBIX PE3EPBYApOB U3
rpaHyJIMPOBAHHBIX IIABKUX HETOPIOYMX BEIIECTB OYIyT CIIOCOOCTBOBATH OIPAHUYEHUIO PACIIPOCTPAHEHHS INIAMEHU
U UX YCIEUIHOW JIOKAIU3aluHu, a TaKXKe IPENOTBPALLAOT BO3HUKHOBEHHUE II0XKAPOB OT paspsaloB CTAaTUYECKOIO
JIIEKTPUYECTBA.

KaioueBble cjioBa: MpOTHBOIIOXKAPHAS 3aIlIMTA, TEXHOJIOTHS OTHE3aLIUThI, He()TEPOAYKThI, pe3epByap, ropro-
4asi CMECh, TPAHyJIMPOBAaHHbBIE MAaTEPUAIbl, TEIUIOBON MOTOK, TONIINHA [UIEHKU, Pa3pyLIeHUEe NEHbI, IETKOBOCIIaMe-
HAIOLIASACS KUIKOCTb.
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HUMAN IMPACT ON WATER REGIME
OF THE SHARDARA WATER RESERVOIR

Abstract. Under rapid population growth, food demand and other human activities, water availability is pre-
dominantly becoming a common problem worldwide. This study considers Shardara water reservoir located on the
Syrdarya River within Kazakhstan and investigates changes on its water regimes under human activities. The Mann-
Kendall trend test was used to explore the contributions of human activities to changes in inflow and discharge in
Shardara water reservoir between 1980 and 2016. The results indicated that human activities, particularly agriculture
and power generation activities are the major governing factors of changes on water regimes of the reservoir. The
findings also indicated that, at significance level inflow and outflow of reservoir have positive trend. The inflow and
discharge fluctuation of water often leads to serious floods in settlements at lower reaches of Syrdarya River accom-
panied by severe socio-economic damages and losses.

Key words: Shardara water reservoir, Hydrological parameters, Inflow, Outflow, Aydar-Arnasay lakes system.

Introduction. The construction of dams or water reservoirs is important for human beings, since
reservoirs provide multipurpose uses which contribute significant value for the development of society [1].
The water reservoirs are among the most efficient tools for water resources development and management
[2]. They are very complicated facilities that enable to redistribute river flow in time [3]. The main role of
reservoirs is to control water resources in river basins [4], flood prevention and provision of water for
different water uses such as industry, agriculture and domestic purposes [S5]. Many natural, economic
systems and water complexes of Kazakhstan have been operating in a stable mode under production rates,
while intensification and anthropogenic impacts have become objects of environmental stress. Some of
these systems have been shifted from environmental stable level to environmental crisis and degradation.
The Syrdarya River Basin is one of such water management systems in Kazakhstan and Central Asia in
general [6, 7].

The Syrdarya River is one of the major irrigation sources in Central Asia [8]. Its regulation permits
the use for irrigation. Irrigation development in the Syrdarya River Basin has drastically changed natural
conditions within this area [9]. Initially, upstream—downstream issues in the Syrdarya River Basin
originated in the beginning of the 1960s [10]. Until that time, natural flow of the River met water needs of
users and environmental flow to the Aral Sea. The natural flow regime had high flow in summer and low
flow in winter [11]. This regime was suitable for irrigated agriculture; the main historical water user in the
region [12]. However, expansion of irrigated land in the basin from the 1960s stimulated the development
of large storage facilities for regulation of the River flow [13]. The Toktogul water reservoir was construc-
ted upstream of the Naryn River; others were Andijan water reservoir at the inflow point of Karadarya
River to Fergana valley, and Kayrakkum and Shardara reservoirs downstream of Syrdarya River.
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By 1988 was expansion of irrigated area to 3.36 min. hectares [14]. About half of this expansion was
made possible by the development of downstream and virgin land where irrigated area increased from 456
to 977 thousand ha. Water withdrawal for irrigation amounted to 85% of the total long-term annual river
flow against 40% before 1960 that significantly reduced the river inflow. This was the first manifestation
of upstream—downstream conflicts in the basin [15].

In a modern geopolitical situation in Central Asia, the necessity of existing system of river flow regu-
lation revision and safety measures provision of regions exposed to water flooding below Shardara dam
have occurred. It is mainly connected with change of regional water requirements in the context of
orientation on their own national interests and programs of their development. The centralized flow
regulation system and accident prevention system from water flooding while controlling the stream flow
using all regulating reservoirs of the basin that pre-existed until 1992 was completely changed. These
changes presently are resulting from regular spring emergency conditions on the territory of Kazakhstan
and winter difficulties in the context of situation of basic regulating reservoirs on territories of other
countries [15, 16]. Therefore, current problems of the Syrdarya River from the Shardara water reservoir to
its confluence are associated with floods and ice blocking phenomena mainly resulting from human
activities [17] and in order to prevent flooding of the lower reaches of the Syrdarya River, wasteful
discharges into the Aydar-Arnasay lakes system were required. Therefore, the purpose of the present study
is to analyze human impact on water regime of the Shardara water reservoir.

Study area. The Shardara water reservoir is located at the altitude of 252 m in the middle reaches of
the Syrdarya River in south Kazakhstan region and Syrdarya Region of Uzbekistan (figure 1). The reser-
voir is one of the largest reservoirs in Kazakhstan [18]. The reservoir capacity is 5.2 billion m® with a
useful capacity of 4.7 billion m® and dead water horizon of 244 m [19]. The area of the reservoir's surface
at the normal headwater level is 650 km? [20].

The Shardara water reservoir serves for multipurpose uses such as hydropower use, storage of
irrigation water, municipal and industrial water supply and fishing. The reservoir is formed by two dams;
one is in Kyzylkum canal on the Syrdarya River and the other overlaps the Arnasay-Aydarkul depression.
Arnasay dam is located on the border of Kazakhstan and Uzbekistan [21]. Unlike the reservoirs of
temperate zone of Europe, USA and Canada, it is filled in autumn and winter. From April/May to Septem-
ber/October, water from the reservoir is used for irrigation but reduces by about 12 m. At the maximum
drawdown, the reservoir covers only 11,000 hectares versa 90,000 ha of entire one [16].

The climate in this region is continental highly arid. There are typical large seasonal and daily heat
temperature variations. The summer is dry, cloudless and very hot. In July, the warmest month, the ave-
rage monthly temperature is 25-31 °C. From June to the first half of August, the maximum temperature
usually reaches 40 °C or higher. Average precipitation is 429 mm, the lowest in August is 2 mm in
average. Most precipitation falls in March, 75 mm in average [22]. There are solid masses of irrigated land
about 9,400 hectares along the Keles River, upstream the Syrdarya River from the reservoir at the study
area. About 136,000 hectares of agricultural land are located at the southern bank of the reservoir passing
the Dostyk canal at the territory of Uzbekistan. Water irrigation also occurs directly from the reservoir [22].

Data collection and Methodology. This study employed long-term data on the inflow and outflow of
the Shardara water reservoir for the period 1980-2016. The data of the Syrdarya River runoff (1980-2016)
and discharge of water from the Shardara into Aydar-Arnasay lakes system (1993-2016).

Then the statistical significance of trend in time series of water regime of the Shardara water reservoir
was analyzed by using Mann Kendall (MK) test. The Mann-Kendall test is a widely used test for detecting
trends in time series, and is very popular in hydrological studies [23]. The MK test is a non-parametric test
for linear trend, based on the idea that a lack of trend should correspond to time series plot fluctuating
randomly about a constant mean level, with no visually apparent upward or downward pattern [24].

In MK trend test, each data value is compared to all subsequent data values. Mann Kendall statistic
(S) for a time series X;, X», X3 ..., and X, [25, 26] is calculated as follows:

S =Ysgn(xj— x;) €Y
Where sgn
(Xj - xi) = 1,lf (X] - xi) >0
(Xj— xi) = O,if(Xj— xi) =0
(Xj - xi) = —1, lf (XJ - Xl') <0
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Figure 1 — The Shardara water reservoir and Aydar Arnasay lakes system within Syrdarya River Basin
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The probability associated with S and the sample size, n is then computed to statistically quantify the
significance of the trend using normalized test statistic, Z is formed using the equation as follows:

asi-1 .

SD—Isl,lfS >0
z={ 0, ifs=o0

si—-1

Tlsl,lfs <0

While the standard deviation is computed as:

SD|S| = \/% (n(n — 1)(2n + 5) (2)

Where n is the number of data points.

Remote sensing. Generated using Normalized Difference Water Index (NDWI) we calculated chan-
ges on water area of the Shardara water reservoir. Surface water mapping with multi-spectral remote-
sensing images is based on the difference of the absorption and reflection of light between water and other
features in different frequency bands. As reflections from water of the visible to infrared bands are
gradually weakened, the surface water on an image can be delineated with the (NDWI) by the contrast of
the visible wavelength with the near-infrared and short-wave infrared wave lengths [27]. The NDWI was
first suggested by to detect surface waters in wetland environments and measure surface water dimensions
[28].The NDWI index was calculated with the following equations

band — band
NDWI = GREEN NIR

bandcppeny + bandy;r

Where GREEN is a band that encompasses reflected green light and NIR represents reflected near-infrared
radiation

Results and discussion. Water regimes of the Shardara water reservoir. The problems of the Syrda-
rya water flow release are associated with flood and subsequent material damage and human losses. While
the construction of Shardara reservoir enabled to avoid floods in the lower reaches of Syrdarya River
almost completely during the seventies and eighties of the last century. But at present, the flow volume
entering Shardara reservoir and lower reaches of Syrdarya River is determined by operation regime of
higher reservoirs cascade and, mainly the largest ones, designed for long-term and seasonal regulation
[29]. The highest inflow rate in Shardara reservoir and outflow from reservoir to river can be observed in
the first decade (1980-1989). In this period, inflow is equal tol1 892, 3 mln m® per year (figure 2), the
outflow is equal to 10211, 4 mln.m’ per year (figure 3).
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Figure 2 — Dynamics of the inflow to the Shardara water reservoir
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Figure 3 — Outflow dynamics from the Shardara water reservoir

These indicators decreased in the period of 1982-1986. The lowest inflow and release rate
was between 1985 and 1986 with inflow equal to 8745, 9 min.m’ (figure 2) and outflow of about
7156, 5 mln.m’ (figure 3).

The indicators worsened within this period (1982-1986) likely due to the facts that, there was
shortage of water in the region and that, specific water consumption decreased to 35.1 thousand m’/ha,
then after irrigated land expanded to 199 thousand hectares. While the volume of discharge required for
irrigation has reached 7 km®/year [30]. Accordingly, the runoff of Syrdarya River decreased between 1982
and 1986 (figure 4).
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Figure 4 — The runoff of the Syrdarya River (Source:[20]).

The increasing indicators are observed in the period between 1987 and 1989 with higher trends
between 1980 and 1989. The inflow to Shardara reservoir in 1987-1989 amounted to 16 917,9 mln.m’/year
(figure 2), and the outflow from reservoir is also high, amounting to 15555 mln.m*/year (figure 3). In this
period, the runoff of Syrdarya River is increasing (figure 4). In the first decade (1980-1989), discharge
water from Shardara reservoir was no more than 10508, 6 mln.m’ per year (figure 3) and the inflow was
12119, 6 mIn.m*/year (figure 2). Then during the second decade of 1990-1999, there are slightly fluctua-
ting inflow to the reservoir (figure 2) and the release from reservoir (figure 3). The highest rates of inflow
and discharge are particularly observed within the period 1992-1994 in particular.

The inflow rate within this period is 23411, 4 mIn.m’ (figure 2) and discharge rate is 20744,4 mln.m’
per/year (figure 3).
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Since 1992, for economic reasons, Kyrgyzstan has changed the purpose and mode of the Toktogul
reservoir into energy regime. As a result of the transition to the energy regime, winter and summer
changed places and this led to floods in winter and, in summer, artificial water scarcity [31]. As electricity
needs increase in winter, inflow rate to the reservoir from higher reservoirs increases as well [32]. Inten-
sive use of water resources for power generation, along with changes in the Toktogul operating regime
created serious problems in the Syrdarya River in both summer and winter periods. That regime differs
significantly from the irrigation regime, although until 1993 its regime was underlined to the irrigation
schedule, according to which the reservoir was filled from October to March and discharged from April to
September. The simultaneous inflow and discharge is supposed depending on the flow rate in winter
regime of Shardara reservoir operating in the energy regime of the upper reservoirs. Water was supplied
from January to March. Slightly higher consumption is observed at the beginning and end of the freeze-up,
and decreased during vegetation period [33]. We observed that since of changing purpose of Toktogul
reservoir the inflow of Shardara reservoir decreased in vegetation period and raised in non-vegetation
periods, but outflow raised in the vegetation, non-vegetation periods (figure 5).

During the 1980-2016 period, the discharge rate is equal to 9129, 8 min.m’ and inflow rate is
6338 mln.m’ annually in average in vegetation period (figure 5). But outflow rate is 6060, 7 mln. m® and
inflow 10 478.9 mIn.m’ annually in average in non- vegetation period (figure 5). The inflow rate higher in
non-vegetation period than vegetation period, which explain because for economic reasons, Kyrgyzstan
has changed the purpose and mode of the Toktogul reservoir into energy regime. The Toktogul reservoir
began intensive use of water in non-vegetation period. The Toktogul reservoir saved water in vegetation
period, accordingly the inflow of the Shardara reservoir is low. But outflow of the reservoir lower in non-
vegetation period than in vegetation period. Because during vegetative period, demand for irrigation water
grows in the lower reaches of the river and discharge rate is quite high accordingly. As well as we can see
changes on water area of the Shardara reservoir in vegetation, non-vegetation periods in figure 6.
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Figure 5 — Dynamics of inflow to the reservoir Shardara outflow from the reservoir in vegetation and non-vegetation periods
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Figure 6 — Changes in the water area of the Shardara reservoir 1987-1988, 1992-1993, 2009 within
in vegetation (A) and non-vegetation (B) periods generated using NDWI

In the third decade period 2000-2009, there are slightly fluctuating inflow to the reservoir and the
release from the reservoir (figures 2, 3). The largest inflow and release rate was in the period of 2002-
2005 where inflow rate to the reservoir is 24540 mIn.m’ (figure 2) and discharge rate from the reservoir is
20330 mln.m’ per year (figure 3). As a result, Shardara reservoir began to fill up at critical level, and water
was discharged to the Syrdarya. That caused flooding in this region [34, 35].

Accordingly, the river flow rose (figure 4). Stable inflow and discharge rates in the reservoir are
observed in fourth decade (2010-2016). Only from 2010 to 2014, inflow and outflow parameters showed
high level (figures 2, 3).

This can be due to the compensating reservoir constructed in Kazakhstan in early 2011, which took
the first 2 bln.m® of water. Since flood occurred in South Kazakhstan region in spring of 2008 [36], the
compensating reservoir enabled to reduce the forced discharge rate to Aydar-Arnasay lakes system [30].
After that, there is stable decrease of the inflow and outflow (figures 2, 3) and river runoff of the Syrdarya
(figure 4). Using statistical tests for estimating Mann-Kendall slope, such a fluctuation in the indices
showed that at significance level the inflow and outflow of reservoir have positive trend (figures 2, 3).
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Conclusion. The changes on water regimes of Shardara reservoir was investigated in this study, with
use of statistical tests of the Mann-Kendall slope estimation. Results revealed that between 1980 and 2016,
the trend of inflow to reservoir Shardara and outflow from reservoir to Syrdarya River at significance level
have positive trend. The results also indicated strong fluctuation of indicators (inflow and outflow or
discharge) for the period (1980-2016). These indicators increased significantly only in the period 1992-
1994 and amounted to 23 411, 4 mln.m® of inflow and 20 744, 4 mIn.m’ of discharge per year. Accor-
dingly, the river runoff of Syrdarya river, and that occurred because in 1992, the Toktogul reservoir, which
located in the upper part of the Syrdarya River was switched to the energy regime. As electricity needs
increase in winter, the inflow to the reservoir from the upper reservoirs increases as well. As a result, the
ice is formed in the lower reaches of the river in the non-vegetation period that brings the floods in the
region. The analysis of Mann-Kendall trends long-term data for the period of 1992-2016 showed that at
significance level overall trend release from Shardara to Arnasay lake system is decreasing. During this
period, 1899, 5 mln.m’ of water was discharged from the reservoir to the lakes system. The highest rates
(9193, 3 mIn.m’) are noticed between 1993 and 1994 while the lowest rates (0 mIn.m’) are observed in the
period 2012-2013.
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IIAPJIAPA CY KOMUMACBIHBIH,
CY PEXKUMIHE AJJAM KBI3METIHIH OCEPI

AnHOTanusi. XaJbIK CaHBIHBIH T€3 ©CYi, a3bIK-TYJIKKE JIEreH CypaHbIC IIeH 0acka /Ja ajamMH KbI3MET TypJiepi
9cepiHeH CyIbIH KOJDKETIMALIIr OYKiI aleMe KeHiHeH TaparaH rnpobiemMara aiiHanyaa. by makana Kasakcrannarst
Ceilpapust e3eHinne opHanackan lllapnapa cy KolWMachIHAArbl ajaM KbI3METiHIH OJICeHIUITiHIH ocepi MeH cy
peXUMIiHIH e3repyiH KapacTeipaabl. ManH-Kernamn tpenainiH ceiHarsl 1980 sxpimman 2016 sxputra peitin [Hlapoapa
Cy KOWMACBIHIAFBl aFbIHHBIH ©3TrepyiHe ajgaM KbI3METiHIH OeJCeHIIITiH 3epTTey VINiH IMaigaJaHbUIIbl. AJBIHFaH
3epTTey HOTIIKENEpi, aJaMHBIH KBI3METi, acipece, ayblUl IIapyallbUIBIFBl KOHE AIIEKTP SHEPTHSICHIH OHAIPY Cy
KOMMACBHIHBIH CYy PEXHUMIHEr] e3repicTepid 6acThl GpakTopbl OOJIBIT TaObUIATHIHBIH KOpceTTi. HoTmkenep MaHbI3-
JBIIBIK IeHTeHiHAe cy KolMaca CyIbIH Kellyl MEH IIBIFBICH OH YPAICKe He eKeHMIITiH KepceTTi. JKui cy arpIHBIHBIHA
aybITKybl ChIpmapusi ©3¢HiHIH TOMEHIl arbICHIHAAFBI €JJli MEKCHIEpAl eleylli OJEYMETTIK >KOHE SKOHOMHKAIIBIK
IIBIFBIHIAPFA OKEIT COFYBI MYMKIH.

Tyiiin ce3nep: Llapnapa cy Koimachl, THAPOJIOTUAIBIK NapaMeTpiep, aFblH, arblc, Aiinap -ApHacail keunep
KyHeci.
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BJIMUAHUE YEJJOBEYECKOTI'O ®AKTOPA
HA BOJHBII PEXXHUM IHAPJAPHUHCKOI'O BOJJOXPAHUJIUILA

AHHoTanus. B ycroBmsx ObICTpOTro pocTa HaceJIeHHs, CIIPOca Ha MPOJOBOIBLCTBUE U IPYTHX BHIOB JAEATENb-
HOCTH YeJIOBEKa JOCTYITHOCTH BOJBI CTAHOBHUTCS BCe OoJiee pacpoCTpaHEHHOU MpobieMoii BO BceM mupe. B cratse
paccMaTpuBalOTCsl M3MEHEHHs BOAHOro pexkuma lllapmapuHCKOro BOIOXpaHWIMINA B PE3yNbTaTe AEATEIbHOCTH
4eJioBeKa, KOTOpbIN pacnonoxeH Ha peke Coipaapus B Pecny6muke Kaszaxcran. Tect Tpenma Manna-Kennanna
WCTIOJIb30BAJICS JIJIsl U3YUYEHUS BJIUSHUE YEJIOBEUECKOW NeATeIbHOCTH B M3MEHEHHH MpHUTOKa W oTToka B lllapaa-
puHckoe Bojgoxpanuwiunie B nepuoj ¢ 1980 mo 2016 roa. Pe3ynbrarsl ncciaenoBaHus MOKa3all, YTO YeJIOBEUECKast
JIESITEFHOCTh, 0COOCHHO CEIbCKOE XO3AHCTBO M MPOU3BOJCTBO JIICKTPOIHEPTUH, SBISIOTCS OCHOBHBIMH OIIpEJIe-
JSIOMMMU  (PAaKTOPaMU W3MCHEHHUI B BOJIHBIM DPEXHME BOJOXPAaHWIUINA. Pe3yipTaThl Takke IOKa3aiW, 4TO Ha
YpOBHE 3HAYMMOCTH TMPUTOK M OTTOK BOIOXPAHIIJININA MMEIOT IOJIOKUTEIbHYI0 TeHAeHIuio. Konebanne BOIbI B
MPUTOKE U cOpoce BOIBI YaCTO MPUBOIUT K CEphE3HBIM HABOJHEHUSIM B HACEICHHBIX ITyHKTAaX B HU30BBAX PEKH
CrIpnapusi, COPOBOXKIAOIINMCS CEPhE3HBIMH CONMAITEHO-I)KOHOMHYECKIMH TIOTEPSIMH.

KiroueBbie cioBa: [llapnapruHckoe BOJAOXPaHUIHIIE, THAPOJIOTHIECKUE TTapaMETPhI, IPUTOK, OTTOK, CUCTEMa
o3ep Alimap-ApHacaii.
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PUBLIC OPINION ABOUT THE PERSONALITY
AS CRITERION OF DEFINITION OF DISCIPLINARY MEASURES
ON COMMON LAW OF THE SIBERIAN NOMADS

Abstract. Practice of activity of the courts of verbal punishment on the basis of norms of common law is stu-
died. The purpose of work is the analysis identification of influence of reputation on the decision of judicial
authorities. A subject of article are norms of common law and traditional views of the Siberian nomads.

With application of a historical and legal method and synthesis influence of public opinion and reputation on
the judgment of verbal punishment and works of scientists-lawyers is investigated.

The reputation of the person consisted of two components: the attitude of society towards family which part is
the personality and reputation of the individual. The reputation of the person was considered by bodies as the proof
of guilt or not guilt, truthfulness of indications and other. The author marks out criteria of determination of the status
of family and the status of the personality in criminal law. At decision-making the reputation of all participants of
process was considered.

Keywords: status of the personality; reputation; status of collective; common law; custom, disciplinary mea-
sures; indigenous people of Siberia; nomads; traditional way.

Introduction. Belonging to collective was of great importance as features of housekeeping and a
condition of accommodation slowed down allocation of the individual status of the personality. The status
of the personality was defined by belonging to a sort and individual characteristics. The reputation of the
defendant and other participants of trial was one of the most important factors of determination of guilt.

Methods. By means of historical and legal methods the analysis of influence of public opinion and
reputation on the judgment of verbal punishment is carried out.

Discussion. Before the beginning of the 20th century customs remained the main source of the right
with the Siberian nomads. The legislation accurately differentiated the interests of the state on the national
outskirts and questions of local value. Local customs regulated local questions of the investigation and
legal proceedings of separate structures. The offenses committed by aboriginals were considered by tradi-
tional vessels (verbal punishment) or the public judicial authorities (district vessels). Treated jurisdiction
of district court: indignation; premeditated murder; robbery and violence; counterfeiting; stealing of state
and public property. Other offenses were called "claim" and were considered verbal punishment. Verbal
punishment at the same time was body of investigation and court. Questions of investigation and legal
proceedings were not regulated by the official legislation that led to saving historically developed
traditional rules [19].

Features of nomadic economy and severe living conditions assumed a patrimonial unification.
Belonging to a sort was the main thing a condition of existence [8]. Features of housekeeping slowed
down allocation of the rights and individual's duties. The person was considered as a part of collective.
The status of the personality was derivative of the status of collective. The collective provided preser-
vation, action and transfer of life experience to future generations, but also was the main economic unit.
Therefore throughout a long time the collective acted as the subject of common law. Functioning of com-
mon law is always characterized by a significant role of collective [2, 4, 12, 15], at the same time within

—216 ——



ISSN 1991-3494 2.2019

common law the individual status of the personality gradually began to be distinguished [6]. The period of
action of common law is the initial stage of formation of the status of the personality, at this stage the
importance of collective remains.

Value judgment of acts of the personality is characteristic of common law [14]. In solutions of verbal
punishment as justification of use of a coercive measure it is used instructions on reputation of the defen-
dant [11], but not on weight of deeds. As, the family (or a sort) was an economic unit at a nomadic way of
life, defining was the social value of collective. The subjectivity has two the being individual status and
the status of family which part is the person. The individual status and belonging to collective — a basis for
formation of public opinion about the personality, its acts, the importance of its indications and need of
public protection of its interests (it is not dependent on in what quality the personality acts: defendant,
claimant, witness).

The collective provided action of common law, guaranteed implementation of contractual obligations
and decisions of traditional bodies. Therefore the collective beginning interfered with allocation of the
rights and individual's duties that allowed to shift duties of the personality to all family members. In pro-
cess of allocation of the individual status the role of collective decreases. The collective beginning in early
sources of the written right remains in the form of institute of mutual responsibility. As criteria of the
collective status of family presence of a title at family, a financial position of family, implementation of
obligations (payment of debts, taxes, implementation of obligations under marriage agreements, etc.),
presence of the family members making before offense, or having "ill fame" acted.

The reputation of family was automatically projected on the personality that formed the relation of
society to the individual's acts. In the conditions of maintaining a nomadic way of life of people sought to
keep communication with family as the personality economically could not be independent unit. Besides,
the personality out of a sort (or families) was in an unprofitable social status as there was no that social
group which could undertake providing the arising duties and provide guarantees. It is possible to mark
out the following criteria, the individual status:

» presence of a position at the victim and defendant;

» origin and financial position of the victim and defendant;

* behavior and relation of the personality to values of society (way of life, observance of the standard
rules of conduct);

* religious affiliation (change of belief was not welcomed by society);

» offense recurrence.

At early stages of development in various people the disciplinary measures were defined with
subjective factors [7] that found reflection in early written sources of law.

Reputation of the personality and collective were used as the factor defining the importance of
testimony, weight of perfect actions and weight of the caused damage to the claimant [13]. Bringing of the
oath (or oaths) was addition to reputation of the personality. Different types of oaths were used:

» the oath of the relative who guarantees execution of the decision (financial compensation) [4];

* the oath of the suspect, for confirmation of innocence [3, 18];

* the oath of the witness, for confirmation of reliability of indications.

Often the oath was the main or only proof of fault of the suspect [3]. The oath or the promise of the
defendant was used in case the claimant and the defendant had equivalent reputation, or in case of exis-
tence of contradictory proofs. The oath of the witness was not required if the he had positive reputation
and high social value in society.

Use of institute of a trial by ordail was considered as the aggravating circumstance or the proof of
innocence. Use of ceremonies for receiving accurate information was based on religious beliefs. Cere-
monies of bringing of the oath and passing of test used at a lack of proofs. If the ceremony of bringing of
the oath was made, then other proofs were not required. The refusal of passing of test or the oath was the
proof of guilt of the defendant.

Institute of a trial by ordail and use of the oath it was applied in legal proceedings of many people of
the world at early stages of historical development [9, 10, 20]. Adoption of the oath was used as for
justification of the defendant (the defendant and/or his relatives swore), and for confirmation of words of
the claimant [3]. The collective beginning was reflected also on making decision on use of sanctions, the
disciplinary measures could extend not only the defendant and his family members [16] and also to the
unfair witness [1].
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Results. Bodies of verbal punishment proceeded, first of all, from public opinion and characteristics
of the victim and the defendant, and the status of their families. Existence of clear advantage of one of
families was the basis of application of softer measure and release from responsibility. At equality of
families characteristic directly of participants of trial was the following powerful argument. By offense
consideration the reputation not only the defendant, but also the victim and the witness was of great
importance. Force of testimonies of the witness had subjective character therefore were not always
considered. If the witness had negative reputation, then his indications were not considered. In case
witnesses gave opposite evidences, then data of the witness with higher status were considered.

B. B. Haymkuna
H. ®@. Karanos aTsinaarsl Xakac MEMIICKETTIK YHHUBEpCHUTET, AbakaH, Peceit

CIBIP KOIINEHIIJIEPTHIH )KAJIIbI KYKBIFbl BOMBIHIIA TOPTINTIK IIAPAJIAPJIbI
AHBIKTAY KPUTEPUSACHI PETIHJE )KEKE TYJIFA TYPAJIbBI KOFAM/BbIK IIIKIP

AnHoTanus. JKanmel KYKBIK HOpMallapbl HETi3iHZE aybI3IIa jka3ajlay COTTapbIHBIH KBI3MET TaXipuOeci 3ept-
tesieai. JKyMBICTBIH MakcaTbl COT OpraHIapbIHbIH HICHIIMiHe Oe/IeN/IiH 9CepiH aHBIKTAY bl TaJIay OOJIBIN TAObUIAIbL.
MakaJiaHbIH TaKbIPBIOBI — C101p KOIIICH IIICPIHIH KaJIIIbl 3aHIAPbl MEH IOCTYPJIi KO3KapacTaphl.

Tapuxu-KYKBIKTHIK 9JIiC IT€H CHHTE3/ACyIiH KOJIAaHBUTYbIMEH KOFaM/IbIK MiKipAi KOHE aybI3IIa jka3ajJapabl )KOHe
FaJIBIM-a/IBOKATTAP/IbIH [IBIFApMaIapbiH OeeiHe ocep eTy 3epTTEIIi.

AnamubIH Oezeni €Ki KOMIOHEHTTEH TYpJbl: KOFaMHBIH OTOAachlHa JEreH Ke3Kapachl, OHbIH Oip OeJiri xeke
TYJIFAHBIH KoHe OenerniHiH Oipi. AlaMHBIH KIHOCIH J9Jeliey HeMece KiHOCI3IIK, JoierieMerep i IbIHIIbUIIBIFbI
JKOHE Oackanap CHSKTBI aJlaMHBIH OellelliH KapacThIp/bl. ABTOp OTOAChIHBIH MOpTEOECiH aHBIKTAy KpUTEPHHIEPiH
JKOHE KBUIMBICTBIK KYKBIKTa JKEKEe TYJIFAaHBIH MopreOecin Oenrinermi. IllemmimM kaOburmay OapbhICBIHIA MPOIECKE
KaTBICYIIBIIAP/IbIH OapIIbIFbIHBIH O€/IeIiH KapacThIP/bL.

Tyiiin ce3aep: jxeke TYIFaHBIH MopTeOeci; Oeneni; YKBIMHBIH MopTeOeci; OpTaK 3aH; KeIeH/IK, TOPTINTIK ma-
painap; GaitbIprel TypreIHAaps! Cidip; KeUImeHainep; I9CTYPIi TOCT.
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OBIIECTBEHHOE MHEHME O JIMYHOCTH KAK KPUTEPUI ONPEIEJIEHUS
JUCHUTIJIMHAPHBIX MEP 11O OBIIEMY ITPABY CUBUPCKUX KOYEBHUKOB

AHHOTanus. V3ydeHa npakTHKa IeSTebHOCTH CyJIOB CIIOBECHOH pacIipaBbl Ha OCHOBE HOPM OOBIYHOTO ITPaBa.
Ilenpro paOoOTHI SIBISETCS aHAIN3 BBIIBICHHWE BIMSHUS pEIyTallM Ha pelIeHHe CyAeOHBIX opraHoB. [Ipeamerom
CTATBH SBJIAIOTCSI HOPMBI OOBIYHOTO MPaBa M TPAJUIIMOHHBIE BO33PEHUS CHOMPCKIX KOYEBHHUKOB.

C nmpuMeHEeHHEM HCTOPUKO-IIPAaBOBOTO METOAA M CHHTE3a HCCIIEIOBAHO BIHMSHUE OOIIECTBEHHOTO MHEHHS U
pemyTalyy Ha PEIEHNE Cya CIIOBECHON PaclpaBbl U TPYAbl yUEHBIX-IOPUCTOB.

B crarbe mokazaHO, Kak pemyTauus WA CKiIaiblBajJach M3 JBYX COCTABJIIIOUIMX: OTHOIIEHHE OOILIeCcTBa K
CeMbe, YaCThI0 KOTOPOTO SIBJIAETCS JMYHOCTh; pelyTaluus HHAUBUAA. PemyTarus nuna paccMarpuBaiach OpraHaMu
KaK J10Ka3aTeIbCTBO BUHOBHOCTH MJIM HE BUHOBHOCTH, IMPABAMBOCTH MOKa3aHUN U T.A. ABTOpP BbIIENAET KPUTEPUU
ONpeneIeHusl CTaTyca CeMbM M CTaTyca JMYHOCTH B YroJOBHOM IpaBe. [Ipu NpUHATHM pelIeHHH y4YUTHIBAJIACh
pemyTanus BCEX YUYaCTHUKOB IIpoliecca.

Ki1ioueBble cj10Ba: CTaTyC JIMYHOCTH; PEITyTalMs; CTATyC KOJUIEKTHBA; OOBIYHOE ITPaBO; 00bIYai, MEphI B3bIC-
KaHHs; KOpeHHble Hapo bl CHOMPH; KOUEBHUKH; TPAJULIMOHHBIA YKIIa.
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METHOD AND DEVICE FOR MODULUS REDUCTION

Abstract. Is considered the possibility of accelerating one of the basic time-critical operations for the asym-
metric cryptographic algorithm RSA - modulus reduction. The method for fast determination of residue of number
by modulus and its implementation offered. Is used the idea of increased module. Alternative methods of modulus
reduction are known, they require large hardware cost. Is developed device for modulus reduction, characterized by
high speed with optimal costs hardware. For the calculations used combinational circuits that are characterized by
high speed and low cost hardware. Is considered the step by step the work of device and the illustrative examples.
Device can be used in cryptoprocessors, in digital computing systems to accelerate the division operation, for
formation elements of finite fields, in computing systems using modular arithmetic.

Keywords: hardware encryption, asymmetric cryptoalgorithms, modular reduction.

Introduction. According to the leading world experts, by 2020 a quarter of the world economy will
be digital. Social networks and mobile applications are actively used in education and for communication
of people in society. The share of Internet users and ICT, and in Kazakhstan, too, is steadily growing [1, 2].

But these new technologies bring not only new opportunities with them, but also new problems of
ensuring information security. One of the most reliable ways to ensure the protection of information stored
in electronic form is cryptographic protection. Cryptographic algorithms (symmetric and asymmetric)
provide transform plaintext into ciphertext by encrypting source text.

Using asymmetric encryption algorithms easier compared with symmetric encryption algorithms,
since there is no need to transmit the secret key. However, their use limited by low speed, as the encryp-
tion and decryption algorithms of asymmetric cryptographic procedures employ more complex and
cumbersome mathematical calculations than symmetric cryptographic algorithms [3].

To increase the speed of cryptographic systems, it is necessary to use a hardware implementation of
cryptographic algorithms, which increases the speed of cryptographic algorithms by 60 times compared
with the software implementation, and provides better protection. This is not the only advantage of
hardware encryption [4]. The keen interest in hardware realization of asymmetric cryptoalgorithms, in
particular an algorithm of RSA that used in the majority of international and national standards on protec-
tion and safety of information.

For a hardware implementation of RSA encryption and decryption developed special processors.
These processors, implemented on ultra-large integrated circuits (VLSI), allows perform RSA operations
associated with the exponentiation of large numbers in a very large degree modulo P in a relatively short
time.

However, the RSA hardware implementation performs encryption and decryption operations about
1000 times slower than the hardware implementation of the DES - symmetric cryptographic algorithm.
Such a significant difference in speed arises from the fact that RSA uses the exponentiation of multi-digit
numbers (numbers with the order of 10°”) to a very large degree modulo P. RSA laboratory recommends
to use keys of size 1024 bits for common tasks, and for more important tasks keys 2048 bits and more. For
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example, a key with a length of 4000 bits to achieve the 3rd level of security and a key with a length of
8000 bits to achieve the 4th level of security by the standard of the Republic of Kazakhstan ST RK 1073-
2007 is prescribed [5].

One approach to improve the performance of public-key cryptosystems is to accelerate the perfor-
mance of basic operations of asymmetric cryptoalgorithms, such as multiplication, exponentiation and
reduction modulo.

Patents and articles offer various circuit solutions of devices for modulus reduction - the most comp-
lex basic operation. The devices implement various methods for obtaining modulo residue. Most of the
methods are based on the polynomial representation of the reducible number 4 in binary number system.
Various approaches are used to obtain the remainder R; modulo P: preliminary obtaining multiples of the
module P with their subsequent parallel subtraction from the given number 4; obtaining residues modulo
P from the weights of the digits 2', followed by their summation modulo P depending on the correspon-
ding coefficient a; of the reducible number 4; use of preliminary calculations with preservation of results
(Montgomery method); Barrett's algorithm; tabular calculators; conveyors for subtracting the module P
from the reducible number of 4 and others [6-18].

The majority of high-speed devices is characterized by large hardware costs that are directly propor-
tional to the quantity of bits of used numbers. Therefore, their use is problematic when applying multi-
digit numbers.

Formulation of the problem. The goal of this work is to find ways to increase the speed of the hard-
ware implementation of asymmetric cryptosystems by accelerating the most complex basic operation -
reduction modulo using the idea of an increased module P [19].

The task is to accelerate the determination of the remainder of the number for arbitrary modulus with
the optimization of hardware costs. Below we propose a method for obtaining a modulo residue for a high-
speed device that allows to perform reduction modulo with optimal hardware costs.

Methods. The proposed method is based on the classical iterative division method with a divider shift
characterized by minimal hardware costs and low speed, which was adapted to produce a residue and
modified to accelerate the production of a residue.

The method of obtaining the modulo residue, implemented in the device, is based on the fact that
when the remainder R is obtained from dividing the initial number 4 by an arbitrary module P, successive
subtraction from the number of the module R = ((... ((AP) -P) - P) - ...) -P), is replaced by subtracting the
increased module P x 2* (using an additional code), where & is the difference between the digit capacity of
the number 4 (excluding the leading zero bits) and the number P. Then from received partial remainders
R;, the values of P x 2/ (i = 1,2, ... k) are subtracted. These values obtained by shifting the increased
module to the right by one digit at each iteration (halving) until the next residual R; will not be less than P.
The subtraction of R; + ; = Ri- (P % 2’”) is performed at each iteration. If the remainder R; - ; is negative,
then it is not used. Otherwise, the previous residue R; is replaced by the resulting residue R; . ;. The
analysis of the obtained residue R; - ; eliminates negative residues and ends the reduction process modulo
at R; <P on any iteration, which speeds up the generation of the remainder.

Results. Figure shows a structural scheme of a device in which the method proposed above is used to
determine the modulo residue. This device is a modification of the device for the formation of a residue by
arbitrary module patented in the Republic of Kazakhstan [19]. Description of the device is given below.

The Start signal allows the initial number 4 to be written through the AND! circuit group and the OR
circuit group in the RgA register (in the register RgA is initially the A number, then the remainder R;), the
module P is written through the AND? circuit group in the RgP register and in the upper bits of the shift
register RgS (in the shift register is initially Px2*, after the shift Px2""). The same Start signal with a delay
sets the trigger T to one state via the delay element DL. A single potential from the direct output of the
trigger T is fed to the circuit AND3, allowing further passage of the clock pulses from the CP input
through the circuit AND3 for clocking the operation of the device. The initial number A4 is considered as
the zero residue of Ry. The residual R; codes (initially R; = 4) from the RgA4 register and the P module
from the RgP register are sent to the comparison circuit Com. Determined by R; <P or not.

The Start signal allows the initial number 4 to be written through the ANDI circuit group and the OR
circuit group in the RgA register (in the register RgA is initially the 4 number, then the remainder R;), the
module P is written through the AND?2 circuit group in the RgP register and in the upper bits of the shift

— 221 ——




Bulletin the National academy of sciences of the Republic of Kazakhstan

L carry
CP 1
AND _A?D
3 or
r J_ RGA Add
lAND
Start || DL J 1
{—| T shift
L1 P2k -
AND|™2 Rgs | [Com R=P
A 2
Fd
7| ReP anD|  Qutput
—1 4

Structure of the device

register RgS (in the shift register is initially Px2*, after the shift Px2*"). The same Start signal with a delay
sets the trigger 7 to one state via the delay element DL. A single potential from the direct output of the
trigger 7T is fed to the circuit AND3, allowing further passage of the clock pulses from the CP input
through the circuit AND3 for clocking the operation of the device. The initial number A4 is considered as
the zero residue of Ry. The residual R; codes (initially R; = 4) from the RgA4 register and the P module
from the RgP register are sent to the comparison circuit Com. Determined by R; <P or not.

If R;<P, then at the output of the comparison circuit Com, a signal "1" is generated, which, through
the group of schemes AND4, allows the output of the number R; from the output of the register RgA4 to the
output of the result. The same signal zeroes the trigger 7, the passage of the clock pulse is prohibited, the
formation of the remainder is completed. Otherwise, the process of finding the remainder continues since
at the same time, the residual R;:; is formed on the combinational adder Add by subtracting R; - (P x 2*%).
In the first step, the remainder of R; is equal to 4, i is equal to "0". When subtracting, a carry signal from
the most significant bit of the combinational adder, equal to "0" or "1" will be generated.

The value of the carry signal depends on the ratio between R; and (P x2").

If R< (P x 2*), then the remainder R;;, will be negative. In this case, the carry signal from the high-
order combinational adder Add is “0” and the resulting residue R;.,is not used.

If the remainder R; . ; is positive, then the carry signal “1” is generated from the combinational adder
Add (R> (P x 2)). These signal allows the previous residue R; in Rg4 to be replaced with the resulting
residue R;;;. With the arrival of the clock pulse CP from the output of the AND3 circuit, this carry signal
allows transferring the received remainder R;.; from the outputs of the combinational adder Add via the
ANDS circuit group and the OR circuit group to the RgA4 register. The resulting residue R;;; is written to
the RgA register. The same clock pulse from the output of the AND3 circuit is arrive to the shift input of
the shift register RgS, performing a shift of the increased module (P x 2) in the shift register RgS to the
right by one bit, reducing at half.

Further operation of the device is carried out similarly. The process continues until the next residue R;
becomes less than P (R; <P).

For each clock pulse, if a carry signal “1” is present from the high-order bit of the combinational
adder Add, it is allowed to write into the RgA4 register the next R, residue from the outputs of the
combinational adder 4dd instead of the previous R; and shift the increased module in the shift register RgS
to the right by one bit. Therefore, the delay time of the Start signal on the delay element DL to set the
trigger T to one state, allowing the passage of clock pulses, and the period of clock pulses must exceed the
sum of the signal propagation time through the elements ANDI (AND5), OR, the write time in the register
RgA, the subtraction time on the combinational adder Add. The shift time in the shift register RgS of the
P x 2" value is not taken into account, since the shift is performed simultaneously with the signal propa-
gation through the elements ANDI (ANDS5), OR, and with the writing to the RgA4 register. The response
time of the comparison circuit Com is also not taken into account, since the comparison is performed
simultaneously with the subtraction operation on the combinational adder Add.
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Examples. Example 1. The following is an example of the operation of a modular device for the case
when 4=111,0=1101111,, P=13,6=1101,, k=7-4=3, Px2*= Px2°=1101000,=104,.

In this case, the capacity of Rg4, RgS and Add is equal 7 bit.

By the Start signal, the binary code of the number 4 (1101111) is written into Rg4, the binary code of
the P module (number 1101) is written into RgP, P x 2° (number 1101000) is written into RgS. The same
Start signal with a delay, since it passes through the delay element DL, will set the trigger T to the state
"1,

In the Com comparison circuit, numbers 4 and P are compared. Since A>P, the signal “1” is not
generated at the output of the Com comparison circuit. There is no permission to issue a code from RgA4 to
the output of the device, the process continues.

At the same time, on the combinational adder Add, subtraction R, = A- (P x 2°) is performed using
the additional code (a.c.) of the increased module P x 2° located in RgS:

R;=1101111-1101000=1101111+0011000,.= (1) 0000111.

The carry from the higher order bit in this example is presented in parentheses for clarity. The carry
signal is equal to "1", since the remainder of R; is positive (0000010, = 2,,), and it will be used.

Through the AND3 circuit, the first clock pulse goes to the third (enable) inputs of the ANDS circuit
group, the first (informational) inputs of the ANDS circuit group come from the output of the
combinational adder Add calculated residue R;. To the second (enable) inputs of the ANDS group of
circuits, the signal “1” is received (the carry from the high-order bit of the combination adder Add).. The
remainder R; is written to Rg4. The value of Rg4 will change and become equal to 0000111. This same
clock pulse shifts the content of RgS to the right by one digit: P x 2’ decreases twice and becomes equal to
P x 2°=0110100.

The process is repeated. On comparator circuit compares the obtained residue R; and P.

Since R;<P, then the output of the comparison circuit generates a signal equal to "1", which through
the AND4 circuit group allows the output of the number R; (00000111) from the output of the RgA4 register
to the output of the device. The same signal zeroes the trigger T (the passage of the CP clock signals is
prohibited). The formation of the residue is completed; the residue is 00000111, = 7. To calculate the
remainder, one clock pulse was required.

Using the classic fast division method without restoring the remainder, seven clock pulses would be
required to calculate the remainder.

Example 2. Below is an example of the operation of the device for determining the remainder of the
number for arbitrary modulus for the case when A=234,,=11101010,, P=19,,=10011,, k=8-5=3,
Px2'= Px2’=10011000,=152,,.

In this case, the capacity of RgA4, RgS and Add is equal 8 bit.

Intermediate results and the final result for each clock pulse are shown in table (for compactness, the
results are recorded in the 10th number system).

Calculation Results

Clock pulse Start 1 2

RgA 234 82 6

RgP 19 19 19

RgS 152 76 38

Result at the output of the comparison circuit Com 0 0 1
Result at output of Combinational adder Add 234-152 =82 carry = 1 82-76=6carry=1 | 6-38=-32 carry=0

Result at the device output Output 0 0 6

The formation of the residue is complete, the residue is 000000110, = 6,4. Calculation of the remain-
der required two clock pulses. Using the classic fast division method without restoring the remainder,
eight clock pulses would be required to calculate the remainder.
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Conclusion. When using the classic fast division method without restoring the remainder the
obtaining remainder requires m clock pulses, where m is the digit capacity of A. When using the division
acceleration method with simultaneous determination of two partial quotients, the obtaining remainder
requires m/2 clock pulses.

When using the proposed algorithm and device to obtain the remainder of dividing the number 4 by
the module P, one to k clock pulses are required (depending on the ratio of the values of the number 4 and
the module P). Always m>k is, then the time benefit will be for any ratios of the values of the number 4
and the module P.

In the proposed device for determining the residual from the number for arbitrary modulus combi-
national circuits are used, which are characterized by high speed and low hardware costs.

The practical application of this device allows you to speed up the reduction modulo in cryptopro-
cessors. The device can also be used in digital computing systems to accelerate the operation of division,
in systems for the formation of elements of finite fields, in computing systems operating in the SRC
(system of residual classes).

E. K. Aiirxoxaea’, C. T. Teiabim6aes’, H. A. CeiitoBa?, JI. A. Tepeﬁxoncxaf, A. K. Uman6aes’
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2«I{. . Cor6aes atoiaaarsl Kas¥ T3VY» KEAK, Anmatsel, KasakcraH,
*Kues Yorrreik Kypsuisic sxone Coyner Yuupepcureri, Kues, Ykpanna

KBITIAMABIFbI ’KOFAPBI MOJAYJIBI'E KEJITIPY KYPBLJIFBICHI

AnHoTanus. Kpunroxyiienepai anmapTTsl )KOJIMEH iCKe achIpy ONapAbIH JKbUIAAMIBIFBIH apTTRIPYFa MYMKIiH-
Ik Oepeni. Anaiiaa acCHMMEPHSUIBIK KPUIITOAITOPTMAEPIIH TOMEH KbUIIAMIBIFBI OJIAPABIH KOJIAHBUTYbIH HICKTEH/I.
Kem kosnaHpIcKa Me acCUMMETPUSUIBIK KpunroaaroputM RSA mmdpnay anroputmi Oounbin Tabbiiagsl. Mogyibsre
KenTipy omepauusuiap irmiageri RSA anropTmin icke aceIpyibl OasyjaTaThlH YakKbIT OOWBIHINA €H KHBIHBI OOJIBII
TaObUTaBl. KaIIbIKTE €Ki pa3psIKa COJIFa JKBUDKBITATBIH 06Ty 9JICIHIH Type3repci KONIaHBUIATHIH JKBUTIAMIBIFEI
JKOFaphl MOAYJIEIE€ KENTIpy KYPBUIFBICHIHBIH KYPBUIMBI YCBIHBIIAIBL. BYJT KaIbIK aTybl €Ki ecere >KbUIaMaaTyFa
MYMKIHIK Oeperi.

Tyiiin ce3aep: ammapaTThl MIUQPIAY, ACHMMETPHSIIBIK KPUITTOAITOPUTMIED, MOIYJIBre KENTipy.
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METO/] Y YCTPOMCTBO JJ1s1 IPUBEJIEHUS YU CEJ I1O MOJIY.IIO

AHHOTanusi. PaccmarpuBaeTcst BO3MOXKHOCTh YCKOPEHHs KPUTHYHOH 10 BPEMEHM OJHOM M3 0a30BBIX Olle-
pammii acUMMETpUYHOro KpumnTtoanropurMa RSA - mpuBenenus mo moayito. Ilpeamaraercss MeToJ YCKOPEHHOTO
OIpeJieJIEHNs] OCTaTKa MO IPOU3BOJIBHOMY MOIYJIIO OT YMCIA U YCTPOMCTBO peanu3anuu Merona. Mcmosb3yercs
ujiesl yBeJIM4YeHHOro Moayis. Pa3pabaThiBaeTcs ycTpOMCTBO MPUBEICHUS 110 MOJYJIIO, 00JIaatoliee MOBBIILICHHBIM
ObICTpO/IEHiCTBEM IIPH ONTHUMAIBHBIX alllapaTHBIX 3arpartax. J[jis BBIYMCIEHUH MCHONB3YIOTCS KOMOMHAIIMOHHBIE
CXEMBI, KOTOPBIE XapaKTePHU3YIOTCsl BEICOKMM OBICTPOAEHCTBUEM M MaJIbIMU amlapaTHBIMU 3aTpaTamu. [IpuBomurcs
MIOLIaroBOE OIMCaHHe pabOoThl yCTPOWCTBA M WILIIOCTPAILIMOHHBIE NPUMEpPHI. Y CTPOHCTBO IPHUBEACHUS 110 MOIYIIIO
MOXET MPUMEHSTHCSI B KPUIITOIPOLIECCOpPax, MU(PPOBBIX BBHIYUCIUTEIBFHBIX YCTPOUCTBAX IJIS1 YCKOPEHHS OIepaIun
JIENIeHns, B yCTpOHWCTBax Uil ()OPMHUPOBAHUS IJIEMEHTOB KOHEYHBIX IIOJIEH, B BBIUYMCIHMTENBHBIX YCTPOWCTBAX,
HCTIOJNIB3YIOUINX MOAYJISIPHYIO apU(PMETHKY.
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ORGANIZATIONAL ACTIVITIES TO STIMULATE
THE ENTREPRENEURIAL ACTIVITY IN TOURISM

Abstract. The purpose of the work is to form an organizational mechanism to stimulate entrepreneurial activity
in the tourism sector. For this was determined the role of each subject of the mechanism, in particular, the state and
the private sector. The article analyzes the current legislation in the field of tourism and other measures to stimulate
tourism entrepreneurship in Kazakhstan and countries with high tourist flow. Moreover, the experience that can be
applied in the conditions of development of tourism in Kazakhstan.

The result of the work was the formation of the organizational elements of a mechanism to stimulate entre-
preneurship in tourism based on the experience of countries with highly developed tourism. Within the framework of
individual organizational elements are determined specific actions (measures) and the final result of their
implementation.

The field of application of the research results is the activity of subjects of the tourist industry at all levels: the
state, private business, industry organizations, infrastructure support. The research results will help to use the huge
tourist and recreational potential of Kazakhstan, by increasing the activity of entrepreneurs in tourism.

Key words: tourism, entrepreneurial activity, stimulation, organizational mechanism.

Introduction. The organizational mechanism for stimulating entrepreneurial activity in the tourism
industry should be a system and / or a combination of elements, methods, forms, and ways of stimulating
entrepreneurship in the tourism industry, which can significantly influence the sustainable development of
tourism. The components of this system were determined by analyzing the experience of countries with
highly developed tourism and the situation with the development of tourist entrepreneurship in the
Republic of Kazakhstan.

Results and discussion. The organizational mechanism should be able to quickly respond to changes
in the external environment, preempt the negative impact of negative factors, concentrate and implement
the efforts of all measures to stimulate entrepreneurial activity.

Let’s look at the activities consisting the organizational mechanism, presented in figure.

The first element to pay special attention to is organizational support. Tourism, as an industry,
includes many interrelated entities and agents involved in the production of tourism goods and services.
Given this, tourism policy should not be viewed in isolation, but within its broader context [1]. The links
between different sectors together create a peculiar mix that promotes the development of tourism in the
short and medium term. Under these conditions, government decision-making functions are now
particularly important for coordinating efforts aimed at ensuring a steady growth in tourist arrivals and
sustainable tourism development. The scattered nature of responsibility for development, distributed over
a complex network of participants in the private and public sectors, determines the complexity of
managing the tourism industry.

The private sector, which is the main producer and supplier of tourist goods and services, consists
mainly of a multitude of economic units, determined depending on their size and scale (micro, small,

— 226 ——



2.2019

ISSN 1991-3494

‘SaNIALR
ssauisnq  10j S|IDIS
pue 25pajmouy| AIessadau
ay) Suiurejqo '8

SAIAIIOR Ssaulsnq

Jo uoneyuowoldwr oy
Ul 1S219)U1 JO UOIJRULIOJ */,
‘sinauatdanua

Tenuajod pue [eal
Jo ssouareme Suisiel ‘9

‘spoyjouwi
JuswaTeuew pue
saigo[ouyd?d)  dAIBAOUUL
jo uononpoaul ‘C

‘Suroueury 1osloxd

Jo sonss1  Suia[os ‘¢
‘ayewpd

ssauisnq a3y Surtaoxduut ¢
{Kouarongys sastidiajua
WwISLINO) AN} JO dsBAIOUI *T
{Ansnput JSLINOY

a1 jo juswdofpasp |

1

wisLIMo) ul ANANE [eLnduaIdanua ay) dJe[nwirys 03 WISIUBYIIW Y} JO SIUSWIIS [BUOLBZIULSIO)

~
“uBISYeZEY JO SUBSILE JO P[INS SY) JO UOHBULIO) T

‘diysinouaidonus [«

wsLnoy pue sgIAS Suroddns uo WYH pue VI JO SSNIANOR 343 JO Snooj 3y} SuruayiSuans *|
g J

~

\ “diysunouaidanus JSLIN0] JO SI0JEQNOUI SSAUISN] JO UOHESID “f
S SYIA 242 Jo 291wy Ansnpuy ISHNo L

3y} JO 2)ISqaMm JIUONI3[2 3Y) UO aseqeiep pajepdn ue yim a5ed diysinauardanus ue Jo uoneaId ¢
{SJUIAS [BUOIJBULIOJUI SNOLIBA JO UONEZIURTIO ‘7

SuonezIue3io
Ansnput Jo uonear)

N J

4 )

d

Saamyesdyn|
9oua19)a1 pue [e1dads jo uonesijqnd ‘diysmauaidanus 1SLIN0] JO $193[qns Y} 03 [BLIAJEUI IDUIJI
/ pue uoleuLIojul Jo uoisiaod ay) yim aseq [eonA[eue-uoreuLIOjul UBdI|qNdal 3y} JO UOIIBULIOJ *|

e )

“3UI2INOSING
‘sdrysioured areard-orgnd ¢

sawoomnQ

slojeqnoul ssauisng jo
uoneziuedio pue uoddns
KIOSIADE pUE UOTJRULIOJU]

o J
- 2

‘soned Ansnpur ayj Jo s1I0JJ2 243 JO UOIJRUIPIOOd *Z
{ssauIsnq Js1INO} JO uoie[nNSal 2e)s °|

/

4

* S109load ySnoxypyeaiq,, SUOIIRUIISIP ISLINO] JO SIUOZ JIWIOU0 [e1vads £q uonIu§ooal *g
‘diysamauardanua ajeand 103 poddns ae3s Jo seale Jo isi 2y} ur Surpnjout

‘uesypiezey Jo dlqnday oy jo apo) asudiaug 3yl Jo g6 91Uy 03 syusunsnlpe Sunjew i
{$301AJAS 1SLIMO) JO UOHBZIUBSIO Y} PUB SALI[I9B] ISLINO} JO UOIIONISUOD

oy} 10j suonipuod [enuaisjaid Jo UOHINPOLUI A - SINIANOR ISLINOY UQ),, UBISYEZEY JO

woddns
[euoneziuesiQ

J

/

/

A

orqnday a1 Jo me a1 Jo ¢ d[orue Jo g yderSeredqns ur seare Ajiorid jo 3sip ayy ur uorsnjour ¢
‘diysnauardonua

Jo wwidojaasp oy Sunowoid -  A)1ADSE ISLINOY UQ,, UBISY[EZEY JO d1jqnday ayl JO Me 2yl Jo
6 a[onue jo | ydesSeredqns ur uonenSax 2jeis Jo s[eoS ay) ur ANANOR ISLINOY JO UOISN[OUI A °T
‘Juowdo[aAap SN 0] 2JURISISSE JO SULIO) JO uoneoyIoads ynm diysmoauaidenus 1s1moy Suruyap
co_tm ue  AJAIOR ISLINO} UQ,, Uelsyyeze Jo o1jqnday dy) Jo meT 2yl 0} uondnponur ‘|

1

S3INSEIUW PIPUIWIUOITY

/ uone[sISa] WisLNo |

1

s N
wsiueyoouwr ay1 jo

SJUAWA[a [euoneziuesiQ

— 227 ——




Bulletin the National academy of sciences of the Republic of Kazakhstan

medium and large enterprises / local, regional, national) that are in different areas activities: from produc-
tion, trade, transport to a wide range of services, which ultimately determines the somewhat fragmented
nature of the hypothetical tourism sector. The public sector, whose fundamental role is to exercise a
regulatory function in relation to various spheres of activity and has a decisive influence on the develop-
ment of tourism in a country or region (infrastructure development, planning, transport policy, financial
issues, employment, etc.), is also characterized by diversity parties involved. This variety can be realized
in two dimensions: horizontal and vertical. Horizontal measurement is carried out, as a rule, by two or
more ministries or departments, agencies, etc. In this case, each of the participants is responsible for dif-
ferent types of tourism in accordance with their level. Vertical measurement takes into account different
levels of government (local, regional, national) in accordance with the existing territorial organization of
the country [2].

The dynamics of tourism growth, as well as the need to increase its contribution to development,
reinforce the need for the participation of various subjects of the public, private and social sectors in the
production of services at any level in order to reach agreements and complementarities that relate to
opportunities and resources in order to achieve synergism.

International practice proves that public tourism administrations at the national level should play a
fundamental role. It is the absence of such leadership that, in the overwhelming majority of cases, makes it
difficult for them to play the role of a center of public policy networks capable of formulating and coordi-
nating platforms for discussion, analysis and/or negotiation on issues that affect the outcome.

It is generally recognized that a certain degree of state intervention in the development of tourism is
important; however, the extent of such intervention remains the subject of intense debate. Inevitably,
much depends on the political and economic framework in which tourism develops. For example, in less
developed countries, it is likely that the state will play a more active managerial and entrepreneurial role in
the development of tourism [3]. Conversely, in developed countries with a diverse, mature private sector
(and where tourism is likely to make a less significant contribution to overall economic activity), the role
of government will be focused on support and simplification, rather than direct intervention. In any case,
the government is responsible for formulating a tourism development policy and providing appropriate
legislative, administrative and planning tools to optimize the benefits of tourism in the country in a global
competitive environment.

For example, the intensive growth of tourism and hotel business in Turkey over the past twenty years
is directly related to the very active role of public administration. It was the result of government support
since 1982 that Turkey entered the top most visited countries in the world. The role of government in the
case of Turkey far exceeds the usual practice of most other countries in the world in creating favorable
institutional conditions or a suitable investment climate for attracting potential investors through various
grants, tax breaks, subsidized financing, financing municipal infrastructure, etc. The Turkish government
has the right to intervene directly to existing property rights (nationalization). The law provides for direct
public investment in the provision of infrastructure for tourism in order to ensure maximum attractiveness
for private capital [4].

According to M. Lerner and S. Haber, the role of state support can influence the economic and non-
economic opportunities that are necessary to create the conditions for small business development.
Governments provide a common economic framework that actively encourages growth while at the same
time eliminating unnecessary restrictions or burdens [5].

A number of foreign researchers define the responsibility of local municipalities in the areas as follows:

1. creation of a directory service for tourist enterprises;

2. identifying opportunities for small businesses in the field of tourism;

3. management and training;

4. networking;

5. providing incentives for tourism enterprises [6].

In addition to Turkey, other successful examples of state support for the tourism industry can be
noted. For example, in the Republic of South Africa, there is a program to support access to international
markets and a program to improve the quality of SMEs in the field of tourism, which involve reimburse-
ment by the state from 30% to 50% of qualified expenses for participation in exhibitions, roadshows,
obtaining quality marks (HACCP, ISO) and others [7].
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In addition, it is important to develop forms of interconnection between the government and other
institutions (public and private, non-governmental and / or social sector) for the provision of certain public
services, either jointly or through a delegation.

In this regard, it should be recalled that none of the state administrations, however large, developed or
well-funded, today can independently solve the problems of globalization. Today, government agencies
need to adopt or deepen co-management mechanisms, both with other government agencies and with pri-
vate organizations, as well as with the public, in order to achieve a level of efficiency. In this context,
public-private partnerships are particularly important, as defined by the instruments for creating relevant
changes in public administration[8].

Government tourism management is a government practice aimed at effectively managing the
tourism sector at different levels of government through forms of coordination, cooperation and/or
cooperation that are efficient, transparent, helping to achieve the goal of collective interest through agree-
ments based on recognition of interdependencies and shared responsibility. In essence, coordination can
be understood as a process aimed at ensuring coherence and structure of public policy, giving preference
to the development of comprehensive policies to achieve strategic goals. Coordination is also recognized
as a procedure to avoid duplication in public policy; ensure consistency; minimizing political and
bureaucratic conflict related to the distribution of functions, and encouraging the development of a
concept that affects different sectors to broaden the scope of public policy [9].

The interaction between a wide range of participants and agents, both public and private, is essential
and indispensable for the production of consumer goods and services for tourism.

There are various forms of public-private cooperation. The most common are external contracts that
entail cooperation with a state-owned enterprise, as well as with outsourcing.

The concept of partnership was defined in the early 1990s, when the British government developed
the idea of Public-Private Partnerships, transforming the role of public administration from one service
provider to another to work by private organizations. By definition, the United Nations partnership is “a
form of cooperation or common effort between the public and private sectors for development, construc-
tion, operation and financing, formalized by a series of interrelated agreements between public and private
agents defining their respective rights and obligations in accordance with existing legal and regulatory and
political framework" (UN, 2000). For the European Commission, partnerships are various forms of
cooperation between government agencies and the business world designed to guarantee financing, con-
struction, renovation, management or maintenance of infrastructure or the provision of services [10].

Outsourcing is becoming increasingly common in public administration, especially at the local level,
where conditions make this tool particularly useful. This growing prevalence stems from the fact that
outsourcing improves specialization and activities that increase the value and use of technology and the
potential of the private sector for innovation, helping to increase the efficiency and effectiveness of public
administration, as well as the quality of its products and services.

According to Olias de Lima, outsourcing implies previously existing activities in a public organi-
zation, which was allocated budgetary resources and personnel, which for various reasons were decided to
be placed outside the organization to buy from an external agent. It consists of an exchange or transaction,
since the State Administration does not lose ownership and can reorganize it when it deems it appropriate.
It also identifies four characteristics of an outsourcing feature: an agreement or contract with the private
sector for the production of a good or service in specific quantities and of a certain quality; government
funding, since the service continues to be charged to the Administration, the Administration’s responsi-
bility for the quality of the service provided and the supervisory function of the administration, according
to which it retains the right to inspect and control the service [10].

As international practice shows, often public administration at the national and especially local levels
does not have the necessary critical mass as an institution for managing more complex forms of public-
private cooperation, which, like outsourcing, requires a number of complex activities, ranging from
thorough disaggregation of functions to creating clear and measurable goals; setting standards to monitor
and measure the quality of services.

Public-private cooperation relationships tend to grow with the use of mechanisms established with
due regard to the need to facilitate interaction between different state administrations, between them and
third parties, in order to achieve a common goal. Such mechanisms are, at a minimum, sectoral in nature,
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which can even be developed at the international level to address specific issues in a particular sector with
the participation of the parties, as well as cooperation mechanisms that are of an instrumental nature, such
as cooperation agreements, joint plans and programs, consultations etc.

One of the successful examples of the use of public-private partnership models is also the Republic of
Turkey. The results of this partnership are obvious. For example, through a public-private partnership, a
third airport is opened in Istanbul. Private investment in this project amounted to 10.2 billion USD. At the
same time, private companies that have invested in the project will operate the airport for 25 years and
then be transferred to the state. According to experts, the expected revenues of private companies will be
about 22.2 billion USD [11].

The practice of coordinated action takes place and can be taken into account when forming your own
tourism development strategy. So, the Council for Tourism Policy was created in the United States (TPC),
which includes representatives of more than 18 agencies and departments. The purpose of the council is to
develop commitment and policy coordination between federal agencies with the private sector and state,
territorial, and local governments. This synchronous approach focuses on identifying and collaborating in
areas of common political interest and strengthening the links between policy areas [5]. Similarly, in 2013,
an intergovernmental Cabinet on tourism was established in Mexico, whose actions are aimed at better
coordinating all levels of government, including actions and budgets of federal agencies, integrating the
implementation of the National Tourism Policy. The Tourism Office, chaired by the president, includes
the ministers of foreign affairs, finance, environment and natural resources, economics, communications
and transport, agriculture, urban and rural development, the federal executive adviser and the head of the
presidential office. The Tourism Cabinet serves as a public policy planning tool, where recommendations
on planning and institutional coordination are discussed and prepared; infrastructure; registration, quality
and accreditation of tourism services; investment; security and others. In 2013, the so-called “contracts of
appointments” have been used to unite the efforts of the interested parties to promote the tourist destina-
tions of France. The purpose of the contracts is the joint actions of stakeholders in a common project that
demonstrates the tourist potential of specific destinations. Target contracts define the obligations of public
and private actors in the tourism industry in accordance with the overall strategy to be achieved by deve-
loping and implementing specific actions to update the quality of the destination offer and ensure effective
communication with correctly defined target markets [5].

In Kazakhstan, also in accordance with Article 13 of the Law of the Republic of Kazakhstan “On
Tourism Activities in the Republic of Kazakhstan”, the Council for Tourism was approved as a consul-
tative and advisory body under the Government of the Republic, consisting of representatives of the autho-
rized body and interested state bodies, as well as representatives of associations and other associations in
the field of tourist activities [8]. According to the resolutions of the Government of the Republic of
Kazakhstan dated February 22, 2017 No. 85; 22.06.2017 No. 385 The Council, chaired by the Minister of
Culture and Sports, includes: the Chairman of the Tourism Industry Committee, First Deputy Minister of
Foreign Affairs, Executive Secretary of the Ministry of Finance, Deputy Ministers of Culture and Sports,
Energy, National Economy, Investment and Development, Labor and social protection of the population,
health, education and science, agriculture, deputy minister of internal affairs, deputy akims of regions,
chairman of the board of the National Chamber of Entreprencurs Republic of Kazakhstan, Deputy
Chairman of the Board of the Kazakhstan Institute for the Development of Industry Joint-Stock Company,
President of the Kazakhstan Tourist Association, President of the Kazakhstan Association of Hotels and
Restaurants, Chairman of the Environmental Union of Kazakhstan’s Associations and Enterprises Tabigat,
President of the National Confederation of Tourist Organizations of Kazakhstan and others [12].

In accordance with paragraph 12 of the approved Regulation on the Tourism Council, Council
meetings should be held as necessary, but at least once a quarter [11]. However, according to the available
data, the specified condition is either not fulfilled or is not covered in official sources, which contributes to
a reduction in the level of responsibility of the participants and the translation to the formal character of
the Council’s activities. In order to improve the efficiency of the Council’s work, in our opinion, annual
summing up of the development of tourism in the country at a meeting of the Tourism Council should be
included, followed by the publication of the results in the general press. Such a condition, firstly, will
increase the Council’s responsibility, and secondly, it should help stimulate tourism entrepreneur-
ship.
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It is necessary to make a number of adjustments to the legislation in the field of tourism. So, despite
the fact that the bulk of tourist enterprises are small and medium-sized businesses, the Law of the Repub-
lic of Kazakhstan "On tourist activity" does not pay enough attention to the problem of the development of
tourist entrepreneurship. In this Law, entrepreneurship is mentioned only once in Article 12 as the
competence of local executive bodies (akimats) of oblasts, cities of republican significance, the capital,
districts, cities of regional significance. According to this article, the local executive body of a region, a
city of republican significance, the capital, develops and supports entrepreneurship in the field of tourist
activity as a measure of increasing employment of the population [10]. This wording does not take into
account the main purpose of entrepreneurship as an engine for the development of the tourism industry
(construction of tourist facilities, tourist infrastructure, organization of types of tourism, increase in tourist
arrivals, etc.). Therefore, we consider it necessary to introduce into this Law an article on entrepreneurship
in tourism, specifying the forms of promoting its development. In addition, Article 9 of the Law requires
the following adjustments:

- to include in the objectives of state regulation of tourist activities in subparagraph 1 - promoting the
development of entrepreneurship;

- to include the introduction of preferential conditions for the construction of tourist facilities and the
organization of tourist services in the list of priority areas in subparagraph 2.

Currently, issues of state support for business activities in the Republic of Kazakhstan are regulated
within the framework of the Entrepreneurial Code of the Republic of Kazakhstan, as well as certain
legislative acts, such as the Tax Code of the Republic of Kazakhstan, the Law of the Republic of Kazakh-
stan "On Special Economic Zones", the Law of the Republic of Kazakhstan "On Public-Private Partner-
ship "[7]. According to Article 91 of the Entrepreneurial Code of the Republic of Kazakhstan, the state
support of private entrepreneurship is understood as a set of state measures to stimulate the development
of private entrepreneurship, create favorable legal and economic conditions for the implementation of
entrepreneurial initiatives in the Republic of Kazakhstan [13].

In accordance with Article 93 of the Entrepreneurial Code of the Republic of Kazakhstan, state sup-
port for private entrepreneurship includes the following main types:

1) financial and property support;

2) infrastructure support;

3) institutional support, consisting in the creation and development of financial institutions for the
support and development of private entreprencurship, research institutes under state bodies for studying
problems and developing proposals for the development of private entrepreneurship;

4) information support, which consists in information-analytical, educational and methodological,
scientific and methodological support of private entrepreneurship.

It should be noted that the tourism industry is not highlighted as a separate direction of state support.
Thus, in accordance with Article 92 of the Entrepreneurial Code of the Republic of Kazakhstan, state sup-
port for private entrepreneurship is carried out in the following main areas:

1) small and medium enterprises;

2) agro-industrial complex and non-agricultural types of entrepreneurial activity in rural areas;

3) industrial-innovative activity;

4) special economic zones;

5) investment activity;

6) entrepreneurship of domestic producers of goods;

7) housing [13].

In this regard, the subjects of tourism activities can receive support from the state only in the frame-
work of measures envisaged for small and medium-sized businesses, special economic zones and
investment activities. We consider it necessary to include tourism in the list of directions of state support
for private entrepreneurship in Article 92 of the Entrepreneurial Code of the Republic of Kazakhstan.

Special attention should be paid to the recognition of a tourist destination by a special economic zone,
defined by law, as part of the territory of the Republic of Kazakhstan with precisely defined boundaries,
on which a special legal regime of a special economic zone operates to carry out priority activities [14].
Inclusion in the list of free economic zones implies the following benefits and preferences:

- reduction of the amount of calculated corporate income tax by 100%;
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- application of the coefficient 0 to land tax rates;

- calculation of property tax at a rate of 0% to the tax base;

- VAT rate for suppliers - 0%;

- payment for use of the land plot - coefficient O for the period of work of the SEZ.

- exemption from customs duties on raw materials and equipment imported into the territory of the SEZ;

- simplified procedure for attracting labor.

But again, only “Burabai” SEZ (Akmola region) was determined as a special economic zone in
Kazakhstan, which carried out its activities from 2008 to 2017 [10]. At the same time, breakthrough
projects in the field of tourism with significant potential were identified such projects as “Astana - the
heart of Eurasia”, “Almaty - the free cultural zone of Kazakhstan”, “Pearl of Altai”, “Caspian Gate”,
“Revival of the Great Silk Road” ways "," Unity of nature and nomadic culture "[15]. Cities and regions
included in these clusters, in our opinion, have the right to receive the status of special economic zones,
even if this process is carried out in stages.

Stimulation of entreprenecurial activity involves the solution of a number of issues of information and
consulting support and organization of business incubators.

The formation and development of tourist entrepreneurship substantially depends on the information
support of the system of support of subjects, which is understood to include their inclusion in the
information environment, including global and local databases on the development of the tourist market.
The purpose of information support of the business support system is to expand the range of information
services provided to business entities [16]. In accordance with the Law of the Republic of Kazakhstan “On
Private Entrepreneurship”, government agencies at all levels are required to create Internet resources and
ensure their continuous operation to distribute free of charge information and materials that are not restric-
ted for distribution, and ensure their advertising, including on the development and adoption of regulatory
legal acts, as well as updating this information in connection with the amendments and addenda intro-
duced to the regulatory legal acts affecting the interests of private business entities [17]. For educational,
methodological, scientific and methodological support of small businesses at the expense of budget funds
and other sources not prohibited by the legislation, the following are provided:

- organization of training seminars and scientific conferences on the conduct of private entrepre-
neurship;

- distribution of methodological manuals, newsletters on the practice of private entrepreneurship, the
market for new technologies;

- creation of a network of information and consulting centers in the regions;

- training managers to organize training for small businesses in the regions.

The Damu Entrepreneurship Development Fund JSC provides great assistance in providing consul-
ting services to small businesses in the framework of the programs implemented [18]. However, often the
provided measures are not implemented in full measure, either because of the formality of these activities,
or because of the lack of opportunities or desires for them to receive by the entrepreneurs themselves. In
addition, the specifics of the tourist business determines the need to specify activities for the information
support of entrepreneurs in this area. So, it is possible to envisage the formation of a republican infor-
mation and analytical base with the provision of various types of information and reference material to the
subjects of tourist entrepreneurship, statistical data; comparative analyzes and forecasts; publication of
special and reference books (dictionaries, handbooks, teaching aids, newsletters, etc.); organization of
various informational events (seminars, lectures, meetings, information-bearing, developing); creation of
an electronic site with an updated database.

The creation of conditions for the stimulation of entrepreneurship through public intervention is
possible by creating the incubators that unite the public, private and academic sectors. The Law of the
Republic of Kazakhstan “On Private Entrepreneurship” defines a business incubator as a legal entity
created to support small businesses at the stage of their formation by providing industrial premises,
equipment, organizational, legal, financial, and consulting/information services [17].

The Association of National Business Incubators (NBIA) provides the following definition of a bu-
siness incubator: “an economic development tool designed to accelerate the growth and success of
entrepreneurial companies through a variety of business support resources and services”. The business
incubator collaborates with the community in which he works by providing business support programs.
Entrepreneurs who place their business in an incubator such as the “consumers” of these results act in an
interdependent relationship of co-production with the entity. Business incubators support the successful
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development of entrepreneurial companies through a wide range of business support resources and
services developed or organized through incubator management and offered both indoors and through a
network of contacts. A business incubator is a generic term for any organization that provides access to
affordable office space and shared administrative services [19]. According to NBIA, the main purpose of a
business incubator is to create successful firms that implement financially viable and sustainable programs
to create jobs, commercialize new technologies, or even promote original business models. In the end, the
local and national economies greatly benefit from the support offered to individual entrepreneurs.

Despite the fact that the majority of incubators were formed for manufacturing firms, especially
technological ones, since the beginning of the 90s the incubator model has become widely used in the
foreign tourism industry. Thus, the potential of a business incubator can be used to support rural deve-
lopment or support regional underdeveloped areas. An incubator can be designed to encourage people in
rural areas to engage in specific types of business [19].

A suitable form of incubation organization that perfectly matches the characteristics of the tourism
industry is the network incubator, which is uniquely suited for growing businesses in the Internet eco-
nomy. For example, the Rotorua Tourism Network Incubator (New Zealand) is recognized as a thriving
tourism operator with a lot of community support through Vision Rotorua, the economic development
division of Rotorua County, the Chamber of Commerce, Rotorua Energy, Tourism Rotorua and John Paul
College. The purpose of this incubator is to attract specialists and original business ideas related to tou-
rism, a critical analysis by teachers of the Waiariki Institute of Technology and members of the business
community [20].

Another example is the Sighnaghi Combined Incubator in Georgia. The International Executive
Service Authority (IESC) implemented a SME support project the main goal of which was to provide a
nine-month grant to create a small tourist business incubator in Sighnaghi to accelerate the successful
development of start-up companies by providing entrepreneurs with a range of resources and services.
Tourism incubator incubator Sighnaghi incubated and provided practical assistance to several companies -
a tour operator, shops and cafes - with the aim of creating successful small firms. IESC assistance has led
to an increase in the number of tourists, an increase in income and an increase in the number of jobs [20].

At the same time, entrepreneurs included in incubators may have some obligations, for example, in
relation to the creation and maintenance of jobs. It can be stated that incubators have a positive effect on
incubated enterprises, and consulting assistance is the most important asset. Their relevance and value
become even more evident when considering the new economic conditions, financial difficulties, very
high rates of technology change and various environmental problems. A business incubator can be a very
powerful tool for enhancing a clear response to current socioeconomic and demographic changes, a
revolution in IT technology, increased competition and public pressure on sustainable forms of tourism
that allow a company to respond better to more knowledgeable and demanding tourists.

In 2000, the Kazakhstan Association of Business Incubators and Innovation Centers (KABIC) was
established, uniting 14 business incubators and technology parks from different cities of the Republic. In
fact, it has not been working since 2008, as most business incubators were closed due to the completion of
donor assistance programs and the onset of a financial crisis, and also due to the lack of a comprehensive
program for supporting business incubators, lack of preparedness of business incubators managers about
the mission incubator, the principles of its operation and management [22].

According to the single business portal for entrepreneurs of Kazakhstan "Business Territory", there
are currently more than 40 business incubators operating in Kazakhstan. However, the business incubators
existing in Kazakhstan are mainly focused on the launch of mobile applications, the production of video
products in 3D format, legal advice, etc. [23].

Today, tourism is related to the activities of the SodBi Business Incubator Corporate Fund in Shym-
kent. Existing since April 2000, it was created to promote young and emerging innovative projects, with
the aim of strengthening them, enhancing competitiveness and adapting to the conditions of the external
economic environment. Its functions include:

- creation and rental of space for start-ups at affordable prices;

- support for small and medium-sized businesses with access to financial, material and intellectual
resources on preferential terms;

- promoting the development of start-up enterprises and the creation of new jobs through training,
consulting and providing information;

- assistance in the implementation of innovative projects [24].
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In our opinion, the formation of business incubators to promote the development of tourist entre-
preneurship in all regions of Kazakhstan would contribute to the significant realization of tourism and
recreation potential and the development of domestic and inbound tourism.

Strengthening the relationship and interaction between the subjects of tourist entrepreneurship,
reducing certain administrative barriers and risks can ensure the creation of industry associations.

Sectoral associations of the tourism industry are represented by the Kazakhstan Tourist Association
(KTA) and the Kazakhstan Hotel and Restaurant Association (KHRA). KTA is a non-profit, non-
governmental organization, the Republican sectoral Association, which includes KHRA, tourist, insurance
and airlines, universities and media. The association stands to protect the interests of its members, lobbies
and promotes the tourism industry of Kazakhstan [25].

The activities of KTA and KHRA include: promotion of business activities of the members of the
Association and its coordination; participation in the formation of a legislative framework for tourism,
expert evaluation of legislative projects; the formation of optimally comfortable conditions for the deve-
lopment of tourist services in the field of small and medium businesses. However, a detailed analysis of
the forms of agreements on mutual cooperation and joint activities revealed that only the following
obligations of these organizations are documented:

- provision of a member of KTA / KHRA with the electronic newspaper “Vestnik KTA and KHRA”;

- provision of a member of KTA / KHRA with participation in information tours organized by the
hotels-members of KTA and KHRA;

- ensuring the participation of a member of KTA / KHRA in press conferences, round tables orga-
nized by KHRA;

- invitation of CTA / KHRA leaders for work meetings with the leaders and representatives of certain
departments and organizations [25, 26].

In addition, according to representatives of travel companies, hotels and restaurants, joining these
associations is impossible due to high organizational fees. Comparing their level with the resulting value
of membership, entrepreneurs choose independence in solving their own problems.

Foreign experience testifies to the real assistance provided by tourist associations to small and
medium-sized businesses.

A striking example is the Caribbean Hotel and Tourism Association (CHTA), which allows its mem-
bers to exchange ideas, information, best practices, make and save money. For members of the asso-
ciation, exclusive rates and special discounts on goods and services are provided.

All members have the opportunity to lend to education through the Caribbean Sustainable Tourism
Alliance (CAST), the Foundation for Environmental Education and the Blue Flag program. Thus, through
the Foundation for Environmental Education (CHTAEF), which has been active since 1987, educational
grants of almost $ 2 million have been received. The Foundation is an independent non-profit organization
offering tax-free status for donations. A charitable organization offers scholarships and special assistance
to train Caribbean tourism industry personnel and students in tourism and hospitality. As part of its
mission, the Education Fund informs the population of the entire Caribbean region about various career
opportunities in this industry, as well as technical and professional development. Funds for these scholar-
ships and grants are formed through corporate sponsorship, charity auctions and special events. Co-spon-
sorship of scholarships is encouraged through businesses doing business with the Caribbean region. More
than 2,000 chefs participated in its training and culinary competitions held as part of the annual CHTA
Taste of the Caribbean event, and many others took part in national training and competitive programs.
Training materials, comparative data on wages are available to members of the association, and promote
employment in tourism and hospitality through online registration [27]. Thus, it is obvious that a public
organization is able to provide real assistance to the development of entrepreneurship in the region.

Conclusion. It should be borne in mind that formal copying of decisions that have been successful in
other countries is not always applicable due to the influence of differences in socio-political and economic
conditions, socio-political system, differences in cultures, value systems, and development priorities.
Nevertheless, a certain positive experience of countries with a similar competitive environment may be of
interest to Kazakhstan.

The introduction of the proposed organizational measures to stimulate entrepreneurial activity in the
tourism sector should help increase the attractiveness of the business in the tourism sector; increase the
awareness of small and medium-sized enterprises about available support measures and the transparency
of their provision; simplify the interaction of tourism enterprises with other entities; promote the active
development of the tourism industry.
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A. T. Taiey6epuunona’, 7K. M. Illaekuna', JI. M. Canayarosa’, Stephen Pratt’

1E.3 A. bexertoB ateiHgarsl KaparaHnmel MeMITeKeTTiK yHUBepcuTeTi, Kaparanmel, KasakcraH,
Kastyteiayonarsr Kaparanap! s5koHOMUKaNBIK yHUBepcuTeT, Kaparanmsl, Kasakcran,
Onrycrik TeiHbIK MyxuTbl yHUBepcuteTi, CyBa, @umkn Pecryonukacs

TYPUSMIEI'T KOCHIKEPJIK BEJTCEHAUIIKTI BIHTAJTAHABIPYFA APHAJIFAH
YUBIMJACTBIPYIIBIJIBIK ITAPAJIAP

AnHoTanus. JKyMBICTEIH MaKcaThl — TYPHUCTIK cajaaFbl KOCIIKEPITiK OCICCHIUTIKTI BIHTATaHIBIPYABIH YIABIM-
JIACTBIPYIUBUIBIK TETIrIH KaibInTacTelpy. Bys yimiH TeTikTiH opOip cyOBEKTICiHIH, aTam alTKaHIa MEMJIEKET NeH
JKEKe CEKTOPJBIH peii alKbHAanasl. Makanana Kazakcranna kKoHe TypHCTIK aFbIHBI KOFaphbl eJepiHieri Typu3M
CalacBIHAAFBl KOJJAHBICTAFBl 3aHHAMaFra J>KOHE TYPHCTIK KOCIKEPINIKTI BIHTAJTAHIBIPY JKeHiHmeri Oacka ma ic-
Irapanapra Tangay kyprizinmi. KazakcTanoa TypusMal JaMbITy sKaFJaifbiHaa 1a KOJIIAHBUTYbl MYMKIH TOXipuoe.

JKympIc HOTHKECI KOFaphl JaMbIFaH TYPH3M €IICPiHiH ToXipuOeci HeriziHAe Typu3MIe KOCIIMKEePIiKTi BIHTa-
JaHABIPY JKOHIHAET] TETIKTIH YHBIMIBIK JIEMEHTTEpiH KaJIbINTACTHIpy O0mubl. JKekenereH yWBIMIBIK 3JIE€MEHTTEp
1IeHOepiHAe HAaKThI ic-opekeTTep (ic-11apajap) )KoHe oJap/ibl eHII3YIH COHFbI HOTHIKEC] aifKbIHJAIFaH.

3epTTey HOTIDKENepiH KOJNJaHy cayachl OapJblK JAEHreHeri TypUCTIK WHIYCTpUsl CyObEKTINepiHiH KbI3MeTi
Ooubin TaOblIaabl: MEMJICKET, JKEKe OM3HEC, CANlANIBIK YHbIMIAp, HHPPaKYPhUIBIMIBIK KAMTaMachl3 eTy. 3epTTey Ho-
THOKEJIEpl TYpU3MIIET] KacilKepiepIiH OeJICeHIUTITIH apTThIpy apKbuibl KazakcTaHHBIH 0all TYpHUCTIK-pEeKpeasuIbIK
QJIeyeTiH nalianaHyFa KeMeKTece Il

Tyiiin ce3mep: Typu3M, KacinKepilik OeICeH UK, BIHTAIAHABIPY, YHBIMAACTHIPYIIBIIBIK TETIK.

A. T. Taiey6epuunona’, 7K. M. Illaekuna', JI. M. Canayarosa’, Stephen Pratt’

'Kaparanauucknii rocynapctennblii yuusepeuter um. E. A. Bykerosa, Kaparana, Kasaxcras,
’KaparaHIMHCKHiT 5KOHOMHYECKHiT yausepcuteT Kasnorpebcorosa, Kaparanma, Kazaxcran,
Y HHBepCHTET I0/KHOM YacTi THXOro OKeaHa, Cyga, Peciy6ninka Oumxn

OPTAHU3ALIMOHHBIE MEPOIIPUSATUS CTUMYJINPOBAHUSI
MNPEATNTPUHUMATEJIBCKOU AKTUBHOCTH B TYPU3ME

Annotanus. Llens pabotel — chopMupoOBaTE OpraHU3aLMOHHBI MEXaHU3M CTHMYJIMPOBAHUS NpeANpUHUMA-
TEJILCKOW aKTMBHOCTH B TypHCTCKOHM cdepe. s aToro Oblia ompeeneHa poiib KKIOro cyObekTa MexaHu3Ma, B
4aCTHOCTH, TOCYAApCTBA M YACTHOIO CeKTopa. B cTaThe mpoBeaeH aHanu3 AEHCTBYIOLIETO 3aKOHOJATENLCTBA B
cdepe TypusMa U IpyTuX MEPONPHATHHA 10 CTUMYJIMPOBAHUIO TYPUCTCKOTO MpeAprHUMaTenscTBa B Kasaxcrane n
CTpaHax C BBICOKMM TYPHUCTCKUM IOTOKOM. IIpuueM TOT OMBIT, KOTOPHIH MOXET OBITh NMPHUMEHEH U B YCIOBHIX
pasButus TypusMa B Kazaxcrane.

Pesynbratom paboThl cTano (popMHpOBaHHE OPraHU3ALMOHHBIX 3JIEMEHTOB MEXaHHM3Ma I10 CTHMYJIMPOBAHUIO
MpEeANPUHIMATEIbCTBA B TYPU3ME Ha OCHOBE OIBITA CTPaH C BBICOKOPA3BUTBIM TYpHU3MOM. B paMkax oTaenbHbBIX
OpPTraHM3AIMOHHBIX 3JE€MEHTOB OIpEAETeHbl KOHKPETHbIE NeHCTBHA (MEpONpHSTHSA) M KOHEUHBIM pe3yiapTaT HX
BHEAPEHHUSL.

OCHOBHBIE BBIBOJIBI UCCJIEJOBAHUSI MOTYT OBITh MCIIOJb30BaHbI B JIESITENILHOCTH CYyOBEKTOB TYPUCTCKOW MHAY-
CTPHM BCEX YPOBHEW: TOCylapcTBa, YaCTHOTO OW3HEca, OTpacieBbIX OpraHu3alni, WHPpPacTPyKTypHOro obecre-
4yeHus. Pe3ynbTaThl MCCIENOBAaHMS TaKKe€ MOTYT OBITh NPUMEHEHBI JUIS HCIOJIB30BAHUS OTPOMHOTO TYpPHCTCKO-
pekpeanoHHOro noreHnuana Kazaxcrana myTeM NOBBIIEHHS aKTUBHOCTH MPEAIPUHIMATENEH B TypU3MeE.

Ki1roueBble coBa: TypusM, peINIpHHUMATENBCKAas aKTUBHOCTD, CTUMYJIMPOBAHUE, OPIaHU3alMOHHBIN MeXa-
HU3M.
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ELECTROCHEMICAL OXIDATION OF NITROGEN (II) OXIDE
IN THE NEUTRAL MEDIUM

Abstract. Electrochemical oxidation of nitrogen oxide was considered in the work. The study was carried out
in the sodium sulphate solution. The effects of current density in the anode, electrolyte concentration, granular elec-
trode layer thickness and volume of dispersed gas on the oxidation rate of nitrogen (II) oxide and the current output
of its oxidation were investigated. The experiments were carried out in a thermostated electrolysis cell in galva-
nostatic conditions. A granular graphite electrode was used as anode and graphite plate as a cathode, the duration of
the experiments was 0.5 hours. Nitrogen (II) oxide gas was supplied at a certain speed at the bottom of the elec-
trolysis cell. The study discovered that nitrate ions were formed as the main product. Optimal parameters of the
electrochemical oxidation of nitrogen oxide were determined.

Keywords: electrochemistry, electrolysis, nitrogen oxide, granular electrode, current density.

One of the main sources of formation of pollutant emissions into the environment is the chemical and
metallurgical industries. Therefore, it is crucial today to process production waste and remove valuable
components from them. Due to the development of technology, especially non-ferrous metallurgy and
motor transport, a large amount of toxic gases are emitted into the atmosphere. These substances have a
great impact on the lives of human beings, plants and animals [1-3]. According to the latest data, 12 mil-
lion tons of nitrogen oxides (calculated for nitrogen) penetrate air per year [4].

It should be noted that the total nitrogen oxides are emitted from various pollutants — 40% from
vehicles and other transport engines, 30% from thermal power plants, 20% from fossil fuels and 10% from
other sources [4]. Despite the technological difficulties in processing production wastes containing
nitrogen (II) oxide, which is formed as a result of various processes, it is important to deactivate them and
obtain the desired products.

One of the most effective and simplest methods of waste deactivation is currently an electrochemical
method. Subsequently, granular electrodes are used to intensify electrochemical methods. The peculiarity
of these electrodes is that the process takes place in the amount of granular electrodes of the electrolysis
cell. We conducted a number of studies to deactivate production waste containing nitrogen (II) oxide in an
electrochemical way based on the oxidation [5-9].

In this regard, in our work, we considered the possibility of oxidizing nitrogen oxide gas by electro-
lysis using graphite electrodes in the anode space in sodium sulphate solution.

The study was carried out in a thermostated electrolysis cell of 100 ml in galvanostatic conditions.
The granular graphite electrodes (length - 3 ml, diameter - 1.5 ml) were used as anode and graphite plate
as a cathode, the duration of the experiments was 0.5 hours. Nitrogen (II) oxide gas was supplied at a
certain speed at the bottom of the electrolysis cell. The effects of current density in the anode, electrolyte
concentration, granular electrode layer thickness and volume of dispersed gas on the oxidation rate of
nitrogen (II) oxide and the current output of its oxidation were investigated. After the electrolysis, nitrate
ions formed in the solution were analyzed [10].

— 237 ——



Bulletin the National academy of sciences of the Republic of Kazakhstan

The effect of the current density on the oxidation process of nitrogen (II) oxide was considered in the
range of 25-400 A/m”. As the current density increases, the oxidation rate of nitrogen (II) oxide and the
current output of its oxidation decrease (figure 1). Apparently, as the current density increases, alongside
with the nitrogen oxide oxidation process in the anode, the proportion of oxygen increases and leaves the
reaction zone without interacting with the NO gas.
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Figure 1 — The effect of current density Figure 2 — The effect of the sodium sulphate solution

on the current output of nitrogen (II) oxide oxidation (1)
and on the oxidation rate (2):
Chayso, = IM, 1=0.5h,8 =2 cm, V (NO) = 300 ml

concentration on the current output of nitrogen (II) oxide
oxidation (1) and the oxidation rate (2):
i=100 A/m? t=0.5h,8=2cm, V(NO) =300 ml

When we increase the sodium sulphate concentration in the range of 0.1-1.25 mol/l, it is observed
that the oxidation rate of nitrogen (II) oxide is slightly reduced (figure 2, curve 2) and the current output
increases significantly (figure 2, curve 1). In our view, gas bubbles of nitrogen (II) oxide can be oxidized
by interaction with oxygen in the form of atomic and molecules that are formed when they collide with
anode or are separated on the electrode surface. As the concentration of the sodium sulphate increases, it is
assumed that the small gas bubbles of oxygen gas are formed and the possibility of their participation in
the reaction increases.

We believe that the granules we use are charged particles in all volumes, so the height of these elec-
trodes can have a major impact on the oxidation process. Therefore, the effect of the granular electrode
layer thickness on the oxidation rate of the nitrogen (II) oxide and the current output of the oxidation in
the sodium sulphate solution was studied in the range of 0.5-5 cm, the following result was achieved.
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Figure 3 — The effect of the granular electrode layer thickness
on the current output of the nitrogen (II) oxide oxidation (1)
and the oxidation rate (2): i = 100 A/m?,
CNaZSO4 = IM, t=0.5 h, \% (NO) =300 ml

Figure 4 — The effect of gas volume on the current output
of nitrogen (II) oxide oxidation (1) and the oxidation rate (2):
i=100 A/m?, [Na;SO,] = 1M, t=0.5h,§=2cm
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As the granular electrode layer thickens to a thickness of 2 cm, the oxidation rate of nitrogen (II)
oxide is slightly reduced, while the current output increases to 85% (figure 3). The thicker the layer, the
less the current output is observed. In our view, as the thickness of the granular electrode layer increases,
the contact of the particles weakens and affects the electrode polarization value and the non-inactive zone
and bipolar granules emerge in the electrode volume.

Our studies also examined the effects of oxidation reaction and the volume of gas passing through the
electrolysis. As can be seen from figure 4, an excessive increase of the gas volume can lead to a reduction
in the oxidation rate. In our opinion, the rapidly passing gas, due to the inability to fully oxidize within
half an hour, lowers the oxidation rate of the nitrogen oxide. And as the volume of gas is increased, an
increase in the current output of the gas oxidation is observed. Because, according to the law of mass
action, the higher the volume of the reaction substances, the easier a chemical reaction proceeds. In our
case, this is the case.

In conclusion, the anode oxidation of nitrogen (II) oxide gas was investigated using granular
electrodes. The peculiarity of these electrodes is that the process takes place in granular electrodes with a
developed surface area. During the oxidation, the formation of the nitrates ions was determined. The
results of the study can be used for the development of technology for waste decontamination with
nitrogen (II) oxide.
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A30T (IT) OKCHJITH JIEKTPOXUMMSIBIK JKOJIMEH HEATPAJ OPTAJIA TOTBIKTBIPY

Annotanusi. JXyMmpICTa a30T OKCHAIH 3JIEKTPOXMMUSUIBIK JKOJIMEH TOTBIKTBIPY MYMKIHAITT KapacThIPBbUIIBL.
3epTTey KYMBICTaphl HATpUil cynbdatel epiTiaiciame xyprizingi. A3oT (II) okcHAiHIH TOTBIFY Jopekeci MEH TOTHI-
FYBIHBIH TOK OOMBIHINA IIBIFEIMBIHA — AaHOATAFBI TOK THIFBI3IBIFBIHBIH, SIEKTPOJIUT KOHICHTPAUUSICHIHBIH, TYHipIIIKTI
SJIEKTPOATap KabaThl KaJNBIHABIFBIHBIH JKOHE JKIOEpUIreH Ta3 KeNleMiHIH ocepiepi KapacThIphUIIBL. Toxipubenep
rajbBaHOCTATUKAIBIK JKaFqaiia TepMOCTaTTaIFaH JICKTPOIU3EPAC KYPrisiimi. AHOA peTiHae — TYHIpmIiKTi rpadut
ANEKTPOATAPHI, a1 KaToJ PEeTiHAe — IpaduT IIIACTHHKACK! KOJIAHBUIABI, ToXipuoOenepain y3akTeirsl 0,5 car. Azot (II)
OKCHII Ta3bl AIEKTPOIU3EPAIH TOMEHT JKaFbIHaH Oenriii Oip KBUIIAMIBIKIIEH Oepilinl OTBIPBUIABL. 3epTTey OaphI-
CBIH/Ia HETi3ri OHIM peTiHle HUTpPAT MOHJAAPHI TY3UIETiHI aHBIKTAABL. A30T OKCHIIHIH 3JIEKTPOXUMHUSIBIK JKOJIMEH
TOTBIKTBIPYBIHBIH OHTAHJIBI TapaMeTpiiepl aHBIKTaJIbI.

Tyiiin ce3mep: dIEeKTPOXUMHUS, IJIEKTPOIIU3, 30T OKCHUJII, TYHIPIIIKTI JIEKTPO/I, TOK THIFBI3/IBIFHI.
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JIEKTPOXUMHUYECKOE OKUCJIEHUE OKCHJIA A30TA (II) BHEUTPAJIBHOM CPEJIE

AnHoTtanusi. B pabore u3ydeH NpoOIECC ICKTPOXMMHUYECKOTO OKHCICHUS OKCHaa aszota. MccnemoBaHus
MPOBOJIMIIACH B pacTBOpe cyib(aTa HaTpus. Ha BEIXOXI IO TOKY W CTENeHb OKUCIeHUS okcuaa azota (II) msydueno
BIIMSIHAC TUIOTHOCTH TOKA Ha aHOJE, KOHICHTPANUs 3JICKTPOJINTA, TOJIIWHA CJIOS KYCKOBOTO 3JEKTpoJa U 00BeM
ra3a. OnbIThl NPOBOJMIKNCH B TaJbBAHOCTATUYECKUX YCIOBUSIX B TEPMOCTATUPOBAHHOM 3JieKTposinzepe. B kauecTse
aHOJ]a WCITONB30BANIM KYyCKOBOHM T'paUTOBBIA AJIEKTPOJ, a B Ka4eCTBE KaToAa TPapHTOBYIO IDIACTHHKY, MPOIOJI-
JKUTETBHOCTH AekTponm3a 0,5 wac. a3 okcua azora (1) momaBamy ¢ HWKHEH YaCTH C OJWHAKOBOH CKOPOCTBIO.
YCTaHOBIIEHO, YTO OCHOBHBIM MPOAYKTOM OKHCJICHHUS SIBISIOTCS HUTPAT-HOHBL OmpeneNeHbl ONTUMAlbHBIE Mapa-
METPBI DJIEKTPOXUMHUIECKOTO OKHUCIICHHUS OKCHIA a30Ta.

Ki1roueBble cj10Ba: SIEKTPOXUMUS, SIEKTPOIH3, OKCH a30Ta, KYCKOBOU 3JIEKTPOI, ITIOTHOCTH TOKA.
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STUDY OF ELECTROCHEMICAL PROPERTIES OF COPPER
IN SOLUTION OF SULPHURIC ACID WITH COPPER (II) IONS
AND TITAN THROUGH POTENTIODYNAMIC POLARIZED CURVE

Abstract. The electrochemical properties of copper, titanium in sulfuric acid and their ions in aqueous solution
are investigated in the potentiodynamic mode by the method of polarization curves. Electrochemical properties of
copper and titanium electrodes in a solution of sulfuric acid involving copper (II) ions and titanium with variable
valency by means of potentiodynamic polarization curves. The recovery of copper (II) ions and the regularity of
dissolution of the electrodes are determined. The reduction wave of tetravalent titanium ions in a solution of sulfuric
acid with copper and titanium electrodes is registered for the first time in the polarization program, and it is indicated
that the reduction wave of trivalent titanium ions in the above electrodes is not registered. It is also determined that
when copper (II) ions are present in the electrolyte composition, the reduction wave of tetravalent titanium ions in
the polarization curve is not registered. It is known that obtaining the main part of copper powders is performed by
electrochemical method [1-12].

Key words: copper, titanium, electrodes, copper powders, sulfuric acid, electrolysis potentiodynamic curves.

Previous studies have shown that when titanium (IV) ions are present in the composition of the
copper (II) solution with sulfuric acid, the formation of copper powders in the cathode increases in current
and fine metal powders are formed [10, 13-16]. The study of the electrochemical properties of copper,
titanium in a solution of sulfuric acid and their ions in an aqueous solution, in order to understand the
mechanism of these processes is carried out in the Abtolab potentiostat in the potentiodynamic mode using
the polarization curve method.

The main potentiodynamic polarization curves were captured at a 50 mV/s of potential change rate.
The reference electrode is a silver-chloride electrode (E = + 0,203B), and platinum or graphite electrodes
are used as auxiliary electrodes. The values of the potentials was compared to the silver-chloride
electrode. Before the tests, the electrodes were cleaned with emery-paper to remove the oxide film and
then washed with alcohol, then with distilled water and wiped with paper filter. The thermostat and a
special YaSE-2 electrochemical cell was used to conduct research at constant temperatures.

Literature data [16,17] and the results of our research show passivity of titanium electrode during
anode polarizationin solutions of sulfur and hydrochloric acids, and cathodic polarization curves show that
only hydrogen is released.

Data on the oxidation-reduction reactions of titanium (IV) and titanium (III) ions in the acidic
environment are insignificant in the literature because polarization curves do not show the oxidation and
reduction waves before hydrogen and oxygen release potential of these ions. Some articles mention only
the standard potential value of the reduction of the tetravalent titanium to thrivalent ions [18-22]:

Ti*"+e¢ o Ti*" E’=-0,05B (1)

Thus, some of the titanium (IV) ions can be reduced by cementing with some negative potential
metals. Such negative potential valued metals are - lead, zinc etc. There is also information in the literature
that these ions are oxidized by hydrogen-contained, carbon-contained and some other metallo-organic
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compounds. However, the reduction of titanium (I'V) ions at room temperature is considered to be at low
speeds. As per known methods, trivalent titanium ions are obtained by reduction of tetravalent titanium in
cathode environment for several hours.

Typically, when obtaining copper powder the titanium electrode is used as a cathode, and in the
sulfuric acid solution the cathode potentiodynamic polarization curve of this electrode shows only the
hydrogen ions reducing current (figure 1). The results show that as the sulfuric acid concentration
increases, cathodic potentiodiodynamic curves show a significant reduction in the hydrogen release
current. This phenomenon is associated with the increase in the concentration of hydrogen ions.
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Figure 1 — The cathode polarization curves recorded in the titanium electrode of the sulfuric acid solution
at V=50 mV/s, t=25°C, H,SO, g/l: 1 - 10,2 -25,3-50,4-75,5-100

When adding copper (II) ions to the sulfuric acid solution, the polarogram captures its maximum
reduction at the titanium cathode. With the increase in copper (II) ions, the increase in the maximum
current values of reduction is observed (figure 2).

As the concentration of copper (II) ions in the solution grows, it is possible to notice that the hydro-
gen ions discharge voltage drops significantly. This phenomenon can be explained by the fact that in the
copper electrode the hydrogen is released with less volatile than in titanium.
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Figure 2 — Cathode polarization curves registered in titanium electrode at concentrations of various copper (II) ions
in the sulfuric acid solution, V =50 mV/s, t = 25 °C, H,SO, - 50 g/L, Cu(Il), g/L: 1 - 1,0;2-2,5;3-5,0;4-10;5-15;6-20
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When adding tetravalent titanium ions to the copper (II) in sulfuric acid solution, the reduction
current of the obtained ions are not observed in the polarogram. And in the pure sulfuric acid solution, the
subtly visible reduction wave of the tetravalent titanium ions is recorded in the cathode potentiodynamic
curve (figure 3).
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Figure 3 — Cathodic polarization curve recorded on a titanium electrode in a solution of sulfuric acid containing
titanium (IV) ions (IV): 1 - 10 g/L H,SOy; 2 - 10 H,SO4 /L+ 10 g/L titanium (IV); V =50 mV/s; t = 25 °C

In the process of electrolysis copper (II) ions are reduced in cathode, then after short time covering
the titanium surface, functions as copper electrode. Therefore, in order to fully understand the mechanism
of reactions occurring in the electrodes during the formation of copper powders, the following studies
were conducted on the copper electrode.

The cathode polarization curves recorded in the copper electrode in the sulfuric acid solution show a
decrease in the voltage of the reduction of hydrogen ions due to the increase in electrolyte acidity (figure 4).
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Figure 4 — Cathode polarization curves recorded from copper electrode in sulfuric acid solution,
V =50mV/s; t = 25 °C; H,8O,, g/L: 1 - 50; 2 - 75; 3 - 100

When adding copper (II) ions to the sulfuric acid solution, the cathode reduction maximum rate in the
polarogram is recorded and the maximum value increases with straight linearity regularity due to the
increase in concentration of copper (II) ions (figure 5).
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Figure 5 — Cathode polarization curves of copper electrode in sulfuric acid solutions with different concentrations
of copper (II) ions, V =50 mV/s, H,SO, - 50 g/L, CuSO,, g/L:1-5,0;2-10;3 -15;4-20

In the above case, the increase in the rate of potential transfer increases the maximum of copper (II)
ions reduction (figure 6). It is assumed that the reduction of copper (II) ions occurs in the diffusion mode.

S00.00

0000 p

-TO0.00 p

S00.00 p -

50000 p

40000 p |-

WE{1).Current {A)

30000 p

20000 p

-0 pE

0.0000 1 1 1 =
0.4 L6 .8

Potential applied (V)

(=]
da
X}

Figure 6 — Cathode polarization curves of copper electrodes in sulfuric acid solution with copper (II) ions,
50 g/L H,SO4 + 10 g/L CuSOy4, V=50 mV/s: 1 - 25; 2 - 50; 3 - 100; 4 - 150; 5 - 200

When adding titanium (IV) ions to sulfuric acid solution with copper (II), the reduction wave of
subsequent ions in the copper electrode is not observed in the polarogram. In the pure sulfuric acid solu-
tion, the reduction wave of the tetra-valent titanium ions is clearly marked on the polarogram (figure 7).

Copper electrodes are used as copper anodes when copper powders are obtained from the sulfuric
acid copper (II) solution. Therefore, electrochemical properties of copper electrode in sulfuric acid
solution with copper (II) ions were investigated.

Anode, cathode and cyclic polarization curves were recorded for the copper electrode in the sulfuric
acid solution. When polarization begins to grow in the direction of the anode, the maximum current in the
polarogram is registered. On the surface of the electrode copper oxide is formed, passivated and the value
of the current decreases dramatically. Copper potential is further reduced to the right when copper melting
occurs at a very low speed under transpassivation (figure 8), and increase in the rate of the potential
transfer of copper the copper dissipation maximum rate increases (figure 9).
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Figure 7 — Cathode polarization curves recorded for copper electrode in sulfuric acid solution with titanium (IV) ions:

H,SO, — 20g/L; titanium (IV) — 30 g/L
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Figure 8 — Anode polarization curves of various copper electrodes in sulfuric acid solutions:
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V =50 mV/s; t =25 °C; H,SOy, g/L: 1 - 50; 2 - 75; 3 - 100; 4 - 150
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Figure 9 — Copper electrode polarization curves in sulfuric acid solution with different concentrations of the copper (II) ions,
H,S80,4-50g/L, V=50mV/s, CuSO4 g/L: 1 -1,0;2-2,5;3-5,0;4-7,5;,5-10,0

The presence of copper ions in the sulfuric acid solution and its concentration increase slightly in-

crease the maximum anode value.
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Figure 10 — Anode polarization curves of different potential transfer rates of the copper electrode in the sulfuric acid solution,
H,SO,-50g/L, V, mV/s: 1-20;2-50;3-100; 4 - 150; 5 - 200
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Figure 11 — Potential anodic-cathode (a) and cathodic-anode (b) potentiodynamic polarization curves of copper electrode
in the 50 g/L sulfuric acid solution, V = 50 mV/s; t =25 °C
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Electrochemical properties of copper electrode in sulfuric acid solution were also studied by cyclic
potentiodynamic curves.

When the copper electrode in the sulfuric acid solution is displaced to the potential anode direction,
as it was shown previously, it is melting, followed by an oxidizing film forming, which is then passivated,
and then starting from the 10.0V potential area continues to melt at low velocities under transpassivation.
Oxygen gas release is not observed (up to "plus" 1.5 V). And when the potential is displaced to negative
potentials, the maximum reduction rate of the copper oxide film formed on the surface of the electrode
within the area of 0.0V potentials is registered, and at the "minus" 0.7V potential the hydrogen ion
discharge current is registered on the polarogram (figure 11a).

And in the cathodic-anode cyclic polarogram, the above reactions take place (figure 11b).

We cannot see the oxidation current of the tri-valent titanium ions on titanium and copper electrodes
in anode polarization curves.

Summarizing the above, the electrochemical properties of copper and titanium electrodes in the
sulfuric acid solution in relation with copper (II) and mixed-valence titanium ions were investigated by
potentiodynamic polarization curves. The regularities of copper (1) ions reductions and copper electrodes
melting are determined. The reduction wave of copper and titanium electrodes of the tetravalent titanium
ions in the sulfuric acid solution were recorded for the first time on the polarogram, and the oxidation
waves of the thrivalent titanium ions were not recorded in the above electrodes. We found that when the
electrolyte contains copper (II) ions the reduction wave of tetravalent titanium ions was not registered in
polarization curves.

A. Baemos, /I. A. AGm:kaHoBa, Y. A. AdayBanuena, M. ’KypbiHoB
J1. B. CoxonbCKUii aTBIHAAFBI )KaHapMai, KaTan3 jKoHe dekTpoxumust nHCTUTYTH AK, Anmartsl, Kazakcran

MBIC (II) ’KoHE TUTAH HOHJAPBI BAP KYKIPT KbIIIIKbIJIbI EPITIHIAICIHIE
MBbICTBIH, JIEKTPOXUMUSJIBIK KACUETIH HOTEHIHUOJANHAMMKAJIBIK
NOJIAAIPU3AIMAJBIK KUCBIKTAP TYCIPY APKBLJIbBI 3BEPTTEY

AnHotanus. KyKipT KbIIIKBUTBI epITIHIICIHAC MBICTHIH, THTAHHBIH JKOHE OJIAPJIBIH HOHIIAPBIHBIH CYJIBI ePiTiH-
UTePIHIET] JCKTPOXUMIBUIBIK KACHETI MOTCHIIMOAWHAMHKAIBIK PEXKUMIE, MOIIPU3AIIUIBIK KUCBIKTApD TYCIpPY
oziciMeH 3epTTeniHai. MpIC KOHE THTaH JJIEKTPOATAphIHBIH KYKIpPT KbIKbUIBI epiTiHaicinxe, mbic (II) »xone
aflHBIMAJIbI BAJICHTTI TUTAH HOHIAPHI KATHICHIH/IA JIEKTPOXMUMHSUIBIK KACUETTEeP] MOTSHIMOIUNHAMHUKAIIBIK MOJISIPH3a-
LUSUTBIK KUCBIKTAp TYCipy apkbuibl 3eprreimi. Mbic (II) HOHAAPBIHBIH TOTBIKCHI3JAHYbI JKOHE MBIC 3JIEKTPOIBIHBIH
epy 3aHIBUIBIKTAPHl aHBIKTAIABL. TOpPT BaJICHTTI THTAH HOHNAPBIHBIH KYKIPT KBIIKBUIBI €PITIHAICIHIC MBIC JKOHE
TUTaH AJIEKTPOJTAPBIHA TOTHIKCHI3[AHY TOJIKBIHBI aJIFalll PET MOJSIpOrpaMmaja TIPKeN[i, aj yll BaJeHTTI TUTaH
HMOHJAPBIHBIH TOTHIFY TOJKBIHAAPBIHBIH KOFApPBIIa KOPCETIIreH EKTPOoATapAa TIpKeIMEHTIHAIr KepceTinai. Diek-
Tponut Kypambiaaa mbic (1) nonmapsl O0ap ke3le TepT BaJCHTTI TUTAH MOHAAPBIHBIH TOTHIKCHI3IAHY TOJIKBIHBIHBIH
MOJISIPU3ALMSIIBIK KUCBIKTap/la TiPpKeJIMEHTIHAIr aHBIKTaNAbl. MbIC YHTaKTapbIHBIH HET13ri 06JIiri 3JIeKTPOXUMHUSIIBIK
TOCUIIEpPMEH JIBIHATBIHBIFGI Oenrini [1-12].

Tyiiin ce3mep: MBIC, TUTaH, AJICKTPOATAP, MBIC YHTAKTaphl, KYKIPT KBIIIKBUIBI, 3JICKTPOJIU3, MOTCHIMOIHHA-
MUKAJIBIK KUCBIKTAP.

A. Baewos, /I. A. Aou:xkaHoBa, Y. A. AoayBanunesa, M. ’KypuHos
AO HMuCcTuTyT TOTNMBA, KaTann3a u aiekTpoxumunu uM. J{. B. Cokonbckoro, Anmatsl, Kazaxcran
HNUCCIEJOBAHHUE SJIEKTPOXUMHUYECKOI'O ITIOBEJIEHUSA MEJIN

B PACTBOPE CEPHOM KHMCJIOTHI, COJIEPKAIIMX MOHBI ME/IH (IT) U TUTAHA
METOJOM CHSATHUS HOTEHIUOJNHAMMNYECKHUX TOJAPU3ALIMOHHBIX KPUBbIX

AHHOTANMA. DICKTPOXUMHUUECKUE CBOMCTBA MEIU, TUTAHA B CEPHOM KHUCIOTE U UX MOHOB B BOJHOM PacTBOpE
UCCIIeAYyeTCA B MOTEHIMOAMHAMUYHOM PEXKUME METOAOM MOJSPU3ALUOHHBIX KPHUBBIX. DJIEKTPOXUMHUUECKUE CBOM-
CTBa JJIEKTPOJIOB ME/IM M THTaHA B PACTBOpPE CEPHOI KUCIOTHI ¢ yyacTreM noHoB Meau (II) u TuTana c mepemeHHON
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BJICHTHOCTHIO ITyTEM NMOTEHIMOAWMHAMHWYHBIX MOJISIPU3ALUOHHBIX KPHUBBIX. Onpenensercs BOCCTAHOBICHHE HOHOB
menu (II) n 3akOHOMEPHOCTH PacTBOPEHUS 3IEKTPOAOB. BoslHa BOCCTaHOBIICHHSI HOHOB YETHIPEXBAJICHTHOTO TUTAaHA
B PacTBOPE CEPHOM KUCIOTHI MEKTPOAAMHU MEIH M TUTAHA 3apETHCTPUPOBAaHA B NEPBBII pa3 B MOJSPOIIPOTpaMMe, a
YKa3bIBA€TCsl, YTO BOJHA BOCCTAHOBJICHHS MOHOB TPEXBAJICHTHOTO THTAHA B BBIMICYKA3aHHBIX JIEKTPOJAaX HE 3ape-
rucTpupoBaHa. Takxke ompenensercs, YTO NMPU HAJIMYMM B cocTaBe dnekTpoiurta moHoB Mmeau (II) Bomna Boc-
CTaHOBJICHUS] HOHOB YETBIPEXBAJICHTHOTO TUTAHA B MOJIAPHU3ALIOHHON KPUBOH HE 3aperucTpuposaHa. M3sectHo, uTo
MOJy4eHHE OCHOBHOM 4acTH MOPOILIKOB MEIH MPOU3BOAUTCS JIEKTPOXUMHYECKUM criocobom [1-12].

KiroueBble cjioBa: Melb, TUTaH, AJIEKTPOABI, MEIHbIE MOPOLIKH, CepHas KHUCIOTa, IEKTPOJIU3, MOTEHINO-
JTUHAMHUYECKHE KPUBBIE.
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XPOHUKa

KP ¥FA npesudenmi, Axaoemux M. Kypvinoemotr 12.04.2019 oic.
Fouoim kynine owcone K.U. Com-6aeemuoty 120 scolnoviebina apuaiean
Canmanammul HCUHATBICLIHOAR] OAAHOAMACH.

TOJIIM MEH TAHBIM KAWHAPBI

Kypmerti ®atuma Hagbipkbi3bi!
Kypmerri apinrecrep!

Cizmepai emiMi3lIiH apAaKkThl azaMaTTapbl, 3UsUTBl KAYBIMHBIH €H allJbIHFBI MIeOiHJe TYpaThlH Fa-
TBIMIAp KayBIMBIHBIH TOJI Mepekeci — FBUIBIM KbI3METKepiiepi KyHiMeH IIbH kypekteH KP ¥+ A-HbIH
MYILENePiHiH aThIHAH KYTTBIKTayFa pyKcat eTiHi3aep!

Bubt onemre tanbiMan rynama ranbiM Kanbeim MmanTtaiiyiiel CoTOA€BTHIH TyFaHBIHA JKY3 JKUBIPMa
JKBIT TONBIN OTBHIP. OCBIFaH Opail eniMi3/iH FRUTBIMUA-3ePTTEY HHCTUTYTTApHI, KOFAPHI XKOHE apHAWbI OKY
OpBIHIIAPEI MEH 0acKa 1a Mekemesnep ¥JIbl TYJIFaHbl YIIBIKTay HaYKaHBIH OTKI3II.

Kanpimn Umanraityner Cor6aeB ©3iHiH OYKil caHaibl FYMBIPBIH €J1iHiH jKapKblH OoJamars! YUIiH capi
€TiN, YIT MOJICHUETIH SJIeMIIIK JeHrelre KoTepreH JapblH Weci KaHaal KypMeT, KaHIIANBIKTEl OMiK Map-
Tebere JTalbIK eKeHiH opOip caHabl a3aMart Oilemi.

Kazak nmamachIHBIH KHBIP TYKIIPIHICTI asjail aybUiaa TYbIT ©CKeH *ac KaHblll, e3iHIH epiii Tana-
OBI, epeni Olbl, Kalicap KaKbIPBIHBIH apKAChIHIA aIbIMCH 63 OPTAChIH, KalipaH KaJbIpa OTBIPHII, KeHiH-
HeH Cibip MekTeOiH MOHBIHIATHIN, OPBIC FABIMIAPHI YIIIiH KBIPAAH JKapK €Till MTBIKKAH KYOBUIBICTAM acep
eTTi. O31 okbin OiMiM anraH CeMelIiH MyFalliMIep CEMHHAPHICH], OHAA KBI3MET €Till, OKBITYIIIbI OOJIFaH
AJamn apbICTapbIHBIH ToJiMiI MeH TopOueci xac Kanblmka epekie ocep erti.On anraH OuTiMiH >KOFaphl
OKy OpHBIHJA NIaMBITHIN, OOJaH[a KallFaH KalpaH XallKbIHA YKOFapbl JIeHTele KbI3MET €Ty KaFuIachiH
Oepik YCTaHIBI.

K.U. CorbaeB ToMmckiHiH Oec KBUIIBIK HHCTUTYTHIH [ €0JIOTHSIIBIK Oapiiay MaMaHIbIFbI OOMBIHIIIA YIIT
JKBIIIA Y3AiK OenriMeH OiTipim mIBIKTHL. ByKinm Ka3ak aThIHAH KEIIl, JKaJFbI3 O17iM aJbIll )KaTKAaHBIH, COJ
VIIiH Kajaima eTe jKaKChl OKBIT, 63 YVIITHIHBIH aThIHA JIaK TYCipMEy[li o¥yiaraH OJ ©3iHIH HaMBICIIBLI 14,
Kalicap Ka3zak ekeHAiriH kepcerti. On e31 cTyAeHT 0ojia TYpHIN, Ka3ak TUTiHIE MaTeMaTHKaJaH OKYIIBIK
’ka3bin mibiFapApl. COHBIMEH KaTap TaOuraTr OepreH Japa TajlaHThl MEH TEpeH OUTiMi OHBIH ©3 MakcaTTa-
pBIHA KWHAIMail skeryiHe xarmail Tyrei3abl. On Kenec OnmarbiHbIH FBUTBIM akaeMUSCHIHBIH aKaJIeMUK-
Tepi: M.A. YcoB, B.A. O6pyueBTepMeH Oipre eHOEK eTe KYPIll, YIAKEH FBUIBIM KOJIBIHA TYCTI.

On anran OinmimMiH con ke3ne Kenec eni men arajraH yiaHFadblp eJIiH JKEP acTBIHAA >KaCBIPBIHBII
JKaTKaH Ka30a-O0albIKTaphlH KeITen armyra xyMmcaapl. KelOip reonor-raasIMaapiblH KapChUIBIFBIHA
Kapamail TeoJIOTHUSAaFbl METAIUIOTEHHS TEOPHACH MeH OOIDKaMbIH OipHEIIe peT aKuxaTKa aiHaIBIPIbI.
OHBIH«KMYMKIH €MeCTeH MYMKIHAIK Tyrbi3faH CorbaeB» —jenm 0ac Wri3reH YJIBLUIBIFBI MakKTayfa Ja,
MakTaHyFa Jla TypaThiH Vbl KacueT. Coll YJIbl KaCHeTTiH apKachlHNA €JICi3, CYChI3 Ka3aKThIH MHIAN
nmanaceiHa JKeskasraH Kanachl cambrHapl. Con ymriame 613, JKeskasraHasl CoTOaeBTHIH TOJITyMAachl AT
ataiimb3. bip JKe3kasran emec, Kazakcranaa onan keliin 00l keTepreH oHaaraH KajgaHbl CoTOaeB aThIMEH
OaitnanbicThIpyFa Oonanel. Kemreri ¥mbr Otan CoFBICH KBUILAAPHI MaifJlaH JajachblHa OapraH OH OKTHIH
TOFBI3BI, OH TaHKTIH keTeyi KazakcraHHan OepinreH MerangapiaH skacanasl. OTaH YIIiH KacallFaH OCHI
KyOwuThIcTapAsiH O0opi K.M. CorbaeB GacraraH Teojior — FaIBIMIOAPIBIH KAHKEIITI, KaKBIPILl ¢HOCTIHIH
apKachlHa OOJFaHBIH 0aca alTybIMbI3 Kepek. OHBIH INIHJE COFBICKA €H 0acThl KKET METal Mapra-
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HENTIH TOHHaJaFaH Kopbl HeOopi 39 kyHHIY imiage CorbaeB amkaH KeH OpHBIHAH albIHBIIN, ©HIEITEHI
oremre asiH 0oJIbl. byl HaFbI3 FEUTBIMU €PITiK €Il

1946 xputbl KazakcranublH ¥nTThIK FhutbiM AkageMuschiH amnybl Oykin Opra Asus meH Kasak-
CTaHJIaFbl MOJICHU TEXHHUKAIBIK KYOBUTBIC 00161, OHBI YIUBIMAACTHIPHII, JaMBITY skobiHaa Kanbin Mman-
TalYIIBIHBIH KaHAal KUBIHABIKTAPIBI OacTaH Kelin, HeOip KaTepii eTKeIAepACH 6TKEHI TeK alTyFa OHaid,
aJI HEeTi31HEeH OJ1 epJIiK ITeH KOPETeHIIKTIH YIIKEH KeHiC100IaThIH.

VBakaemble kosuteru! Cras nepebiM npesuaeHtoM AH Ka3CCP, akanemuk Carnaes K.W. npoen
OTPOMHYI0 OPraHHU3aTOPCKYIO0 AEATENILHOCTh IO YNPaBJICHHIO HAyKoOHl M 3a00Ty 00 HMHAYCTPHAIbHOM
pa3Butun Kazaxcrana. [lo ero mHUIMAaTHBE MPOBOAMINCH BBIE3JAHBIE CeCCUU AKaJeMUU HAyK B KpyII-
HEHIMX MPOMBIIIICHHBIX pPerHoHax pecnyOuuku - Ycrb-Kamenoropcke, Ateipay, Kaparanne, JKeskas-
rane, Kycranae. bblmi OTKpBITEI HOBBIE aKaJeMHUYCCKHE MHCTUTYTBHI: SICPHON (U3MKH, MaTeMaTUKU H
MEXaHHUKH, THAPOTCOJIOTHH ¥ TUAPO(PU3UKH, XUMUU HEPTH M MPUPOIHBIX COJNEH, XHMUKO-METaLTypTH-
YeCKUH, TOPHO-METAJUTyprHIeCKUH, NXTUOJOTHHA U PBIOHOTO XO3SHCTBA, IKCIIEPUMEHTAIBHON OMOIOTHH,
9KOHOMUKH, GUIIOCOPHUN U MpaBa, JTUTEPATyphl U UCKYCCTBA, S3bIKO3HAHUS. DHLUMKIONEINYECKas oOpa-
30BaHHOCTh II03BOJISJIA €My NPUHMMATh JMYHOE y4yacTHE B CO3[JaHMU ITUX LEHTPOB OOJBIIONW Ka3ax-
CTAaHCKOM HayKH.

B 1958 romy 3a pa3paboTKy METOIOIOTHYECKON OCHOBHI M COCTAaBIIEHHE MPOTHO3HBIX METaJLTOTEHH-
yeckux kaptT IlentpanbHoro KazaxcraHa, He MMEBIIMX aHajlora B MUPOBOW T€0JIOTMYECKOW MPAKTHKE,
rpyIa Ka3axXCTaHCKUX YYEHBIX-Te0JoroB Bo TiaBe ¢ akagemukoMm K.M. CarmaeBbiM Oblia yJgocToeHa
JlennHcko# mpemun. DTa paboTa MoKa3aja BbICOYAiIIee TOCTH)KEHHE Ka3aXCTAaHCKUX YYEHBIX M IIKOJEI
K. CarnaeBa Bcemy Mupy. MHoro cun u sHepruu otaaBan akaneMuk K.M. CaTnaeB CTaHOBIEHUIO U
pa3-BUTHIO MEXIyHapoIHBIX cBs3ell KaszaxcTana, yKpemsieHHI0O M YTIIyOJNeHHIO COTpPYIHHUYECTBA
Ka3aXxCKHX Y4eHBIX ¢ yueHbIMH Poccum, Ykpaunsl, Tamkukucrana, Y3oekucrana, ['pysuu, Kupruzum.
ITpuznanuem 3acayr K.U. CarnaeBa B 310 cdepe cranu u30paHue €ro HE TOJIBKO aKaJeMHKOM, HO H
gineroM [Ipesumnyma AH CCCP u moueTHBIM 4ieHOM AKaieMHuH HayK TaKUKHCTaHAa W JPYTUX COIO3-
HBIX pecIyOIIHK.

Boinaromuiicss y4eHBI CTpaHbl, OH NPEACTAaBISUI Ka3aXCTAaHCKYyI0 HayKy W 3a pyOexxoMm. Tak, B
1947 . on B cocraBe nmeneranum BepxosHoro CoBera CCCP mocetmni AHTIIMIO, TIE AOCTOMHO Tpen-
CTaBJISUI YYEHBIX CTpaHbl. Kak WiieH COBETCKOW MapiaMEHTCKOMN TpyIIbI OBLI MPHHAT YUHCTOHOM Yep-
quieM, npembep-MuHUCTpoM AHrnu O1riau. B 1958 r. K. M. CaTtnaeB B cocTtaBe mpeacTaBUTENbHOM
neneranuy moObBan B Kurae, riae npuHsit ydactie B padote reonorndeckoit koHpepermn KHP. On Obin
HarpaxjaeH dYeTeIpbMs opneHamu JleHmHa u opaeHoM Bemukoit OTedecTBEHHOW BOMHBI, H30Mpacs
nemytatoM BepxoBruoro Coeera CCCP u Kazaxckoii CCP. CnpaBeyiuBoCTH pajy HAJ0 CKa3aTh U O TOM,
yto B ctaHoBieHnd AH Ka3CCP u pa3BuTHH HayKu ¥ TEXHOJOTHIA B PECITYOJIMKE OTPOMHYIO POJIb CHITPAl
akagemuk J[.A. KyHaeB, KOTOpbBIH, SIBISASICH MEPBBIM PYKOBOJMUTEIEM CTpPaHbl, MOJAECPKUBAIT HAy4dHO-
TexHosmornueckoe paspurue Kazaxcrana. Ilocie pabotsr Ilpesmmentom AH Ka3zCCP, craB Ilpencena-
teneM Cosera Munuctpos KazCCP, umenno oH BepHyn K.CarnaeBa BHOBb Ha JOJKHOCTH NPE3UACHTA
AxazeMnu HayK peciyOIMKH.

Hanmo mpusnath, yTO0 Hanbojee CIOXKHBIM MEPUOJIOM JJIsl TJIaBHOHW AKaaeMUU HAyK BCe-Takd OBLI
NIEpUO]] CTAaHOBJICHUS HE3aBUCHMOCTH HallIel CTPaHBI, KOTAa Mbl OKa3aJlHCh HAa pPacHyThe, 03 CpPelcCTB K
CYLIECTBOBAHUIO, CTaB OOIIECTBEHHBIM O0BbEIMHEHHEM YUCHBIX PECITYOJIHUKH.

Ho mam ymanoce B 2003 roxy, B3sSB Ha BOOPY)KCHHE €BPOIEHCKYIO MOJECIb, ITpeoOpa3oBaTh Akase-
MUIO M COXPaHUTh Jy4Illlhe akaJeMu4eckre Tpaauuuu.B Hacrosmee Bpems Haia AkazgemMust oObeInHAET
B CBOEM COCTaBe 165 HeWCTBUTENHHBIX WieHa (aKaJeMHKOB), 89 dileHa-KoppecrnoHAeHTa (Bcero 254 mo-
CTOSTHHBIX WICHOB), 0k0JI0 80 modeTHBIX M 16 mHOCTpaHHBIX wWieHOB. Ceromas HAH PK — 3to aBTOpH-
TeTHOE 00BETUHEHUE CAMOH TTepeJOBOM YaCcTH YUEHBIX HAIleH CTpaHBI.

CornacHo 3akony PK «O nayke» HAH PK — kak rnaBnas akanemust Hayk PecryOnvku npuHIMaeT
y4acTHe B ONpEeSICHUN IPUOPUTETHBIX HAPaBICHUN Pa3BUTHUS HAYKH, B YKPEIUIGHUH COTPYIHUYIECTBA C
akagemusiMu Hayk ctpad CHI', B ToM uucne B pamkax MeXIyHapoaHOH accouuanuy AKaaeMuil Hayk
(MAAH), MexakageMHUeCKOro COBETa IO MEXIyHapoIHBIM BonpocaMm Hayku (IAP) u ap., mexxayHa-
poanbix accouuanui HIOC, OUC u Corozy rocyaapcts HAH Tropkckoro mupa, a ¢ 2018 r. camoro kpyn-
HOTO MeXIyHapomHoro ambsHca akamemuii Hayk ANSO (Ilekwn). C TIaBHBIMH aKaJIeMHSIMH MHOTHX
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CTpaH ONMKHETr0 W JANbHEro 3apyOexkbs 3aKIIOYEHBI JOTOBOPHI O COTPYIHHYECTBE, YTO OTKPHIBACT
Ka3aXCTaHCKUM yYEHBIM IHPOKHE BO3MOXXHOCTH JUII COBMECTHOW pabOTHI C BEIYIIUMH 3apyOeKHBIMHU
YYEHBIMHU, yUYACTBOBATh B MEKIYHAPOIHBIX IMPOCKTaX U KPYITHBIX MPOTpaMMax.

Uz6panne mpesupenta HAH PK Bume-mpesugentom akanemuueckoi cetu ctpan OMC, mepBbIM
MPE3UECHTOM CO03a rocyAapcTBeHHbIN HanmonaneHelil akagemuun Tropkckoro mupa, uwieHoM [IpaBneHust
camoro kpymnHoro AnbssiHca AH mupa — ANSO(34) ykaseiBaeTr Ha Beicokmit apToputeT HAH PK.

Exeronusiii HanpioHanpHBIM TOKIAA MO HAyKe BBINONHSECTCS Halled AKaJgeMueil B COOTBETCTBUH C
[IpaBunamMu mOArOoTOBKM exerogHoro HamuoHanapHOro OOKIaAa MO HAayKe, YTBEPXKICHHOTO YKa3oM
[Ipesunenta Pecnybmukn Kazaxcran. B Harnoxmane ananu3upyroTcs Hay9IHBIE JOCTHKCHUS B MUpPE U B
Kazaxcrtane, BBIABISIOTCS TEHICHLIMW pa3BUTHUS HAyKW B pPa3NIUYHBIX OTPACisAX, pa3pabaThIBAIOTCS
MPEUIOKCHUS U PEKOMEHIAIIUY ISl TATBHEHIIIETO Pa3BUTHS HAYYHOH OTPACIIH PECITy OJIHKY.

Kpome Toro, HAH PK BhiltyckaeT 8 HaydHbIX XKypHaJIOB ¢ 1996 r0o1a,KOTOphIE HANPaBISIOTCS B
Benyue ondimoreku 73-x ctpan mupa.C 2016 roma 4 u3 8 XypHAIOB BXOIAT B KPYITHEUIIHE MEKIY-
HaponHble 6a3bl ElsevierScopus u WebofSciense (Clarivate Analytics).

CBo#l AOKIaM S XO4Uy 3aKOHYUTH aKCHOMATHYECKUMH (pazaMy MeXIyHApOIHOTO HAyYHOTO MHpa O
TOM, YTO TOJBKO HAYYHO-TEXHHUYECKOE Pa3BUTHE U YECTHOE CIIYKEHUE BBICOKMM HJ€anaM HayKH IpH-
BOJIUT Y€JIOBEYECTBO K IPOTpeccy U OJIaronoryduio.

Hazapnapsineizra paxmer!
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70 JieT mo4YeTHOMY YJIEHY
HauunonanbHoii akagemun Hayk Pecnyosmmkn Kazaxcran
T. M. JOCMYXAMBETOBY

[pesungnym HaumonanbHoii akagemuu Hayk PecnyOmuku Kazaxcran, komiektuB ydeHsix HAO
«HannoHansHBIA arpapHbBIi HAyYHO-00pa30BaTeNbHBIA HEHTP» ArpoxonmuHr «baiicepke-Arpo», HAO
«Kazaxckuii HamMOHANBHBIA arpapHBI YHUBEPCUTETY», GakynbTeTa 300TeXxHNH U onoyornn ®I'bOY BO
«PoccuiiCKUIl TOCYJapCTBEHHBI arpapHblii yHUBEPCUTET — MOCKOBCKasi CEIbCKOXO3SMCTBEHHAs
akagemus uM. K. A. Tumupszesa»n, ®I'OBY BO «Uysamickas rocy1apcTBEHHas CebCKOX03HCTBEHHAS
aKaJeMus» CEpAEYHO MO3IpaBiIOT Io4YeTHoro wieHa HamuonansHON akagemMun Hayk PecmyOmmku
Kazaxcran [locmyxamberoBa Temupxana MerHaiinapoBu4a ¢ 70-1eTrem.

HocmyxamberoB Temupxan MpblHaiinaposuy poawics B ceiae Menucnaska Kocranaiickoil obmactu
8 mapta 1949 rona.

Hocmyxam6eToB Temupxan MbIHaiimapoBUY BHIHBIN MOJUTHYSCKUNA M TOCYIAPCTBEHHBIN NEATEIb.
OH wieH monuTcoBeTa U Oropo monurcoBera Hapomno-Jlemokpatuyeckoii maptuu «Hyp-Otany, u30u-
paiics nmemyratom BepxoBHoro coBera PecrmyOmukm Kazaxcran 12-ro cosbiBa, JemytaToM Makuimca
napiramenTa PecrryOnmkm Kazaxcran V co3biBa.

SIBnstsich BBIMYyCKHMKOM Kazaxckororo WHCTHTYyTa (DU3MUYECKOM KyJIbTYpbl MPOJODKUI TeJaroru-
yeckyto paboty B Kazaxckom rocynapctsenHoM yHuBepcutere uM. C. M. Kuposa (B HacTosimee Bpemst
Kazaxckuii HalMOHaNBHBIN YHUBepCHUTET WM. anb-Dapadm). Ilegarormueckas nesTeIHLHOCTh W IUIOIO-
TBOpHasi TpeHepckas pabora 00WIsIpa, YMEHHE MX COBMELIATh, aHAIM3WPOBATH OpPTaHU3AIMOHHBIC OC-
HOBBI CIIOPTA, BBICIIMX CIIOPTUBHBIX JTOCTHXEHWH MO3BOJWIN 3AIIMTUTH KaHAUJATCKYIO AMCCEPTALUIO, B
KOTOpOH ObUIM 00OOIIEHBI TEOPETHYECKHE OCHOBBI M OPraHU3ALMOHHO-NPAKTUYECKUE IOJO0KEHHS
HOATrOTOBKY OyIyIIMX MHOTOUYMCICHHBIX yeMnuoHoB Kazaxcrana, Coserckoro Coroza, EBponsr 1 Mupa.
Ha stom nonpumie Temupxan MbIHaigapoBUy CHECKAJT TIOYET U YBaKEHHE OOIECTBEHHOCTH, OBbLT YI0C-
TOEH BBICILIEr0 3BaHUA B CIIOPTUBHOM MHpE «3aciaykeHHbIN TpeHep CoeTckoro Corozan.

Hauunas ¢ 1985 roga xu3Hb U JeATeNbHOCTh TemupxaHa MpIHalijapoBruya cBsizaHa ¢ bonblium
criopToM cTpabl. OH — MUHHUCTp 1O JesilaM MOJIOAEKH, Typu3Ma U CriopTta, MUHUCTp TypuU3Ma U CIopTa
PecnyOnuku Kasaxcran, [IpesuaeHt u unen ucnonkoma HanpoHanbHOTO OJMMIIMHCKOTO KOMHUTETa
Pecnyomuku Kazaxcran. Heomennm Bknam Temmpxana MpelHaiimapoBuda B CIIOPTHUBHBIC JOCTIKEHUS
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Ka3aXCTaHCKUX CIIOPTCMEHOB, Korjga koManaa PecnyOmmkm Kaszaxctan Ha BceMupHBIX ONHMITHHACKHAX
urpax 3ansia 12-e mecto cpeau 200 cTpaH-y4acTHUKOB.

Haunnas ¢ 2002 rona Temupxan MpIHaljapoBUY MPOSABIISIT NPUCTAIBHBIA HHTEPEC K CETBCKOXO035Hi-
CTBEHHOMY TIPOU3BOJCTBY. M B 3T0ii cdepe NesATeTbHOCTH OH MPOSBUI HEAIOKHUHHBIA OPraHU3aTOPCKUM
TaJaHT.

CeromHsi yUpeXICHHOE WM XO3SHCTBO «balicepke-Arpo» sBIsSEeTCS MHOTONPOGUILHBIM (HopMu-
pPOBaHHEM C Pa3BUTHIM PACTEHHEBOJCTBOM M >KHBOTHOBOJCTBOM, B KOTOPOM IIMPOKOE PaclpoCTpacHUe
MOJIyYHJIA MHHOBAlMOHHBIE TEXHOJIOTUU MUPOBOTO IPOrPECCUBHOTO YPOBHSI.

Crymenu pazsutus TOO «baiicepke-Arpo» CBHACTEIBCTBYIOT O MPO30PIUBOM YME W JATbHOBHUII-
Hoctu Temupxana MpemHaiinaposuda. Ecaum B caMoM Hagane 3T0O OBLIO X03()OpMHUpPOBaHHE YCIEITHO
MPOM3BOSILIEE MOJIOKO M 3€PHO, TO Yepe3 HEKOTOpPOe BpeMs OHO MPEeBPaTUIIOCh B MHOTONPOQHILHOTO
arpoXOJIMHI, 3aHUMAIOIINANCA Pa3BEICHUEM BCEX BHUJOB CEJIBCKOXO3MCTBEHHBIX >KMBOTHBIX Ha ILIe-
MEHHOH OCHOBE M NepepaboTKON, Ha MPOMBIIUIEHHOW OCHOBE, MPOU3BOIUMBIX MOJIOKA U MscCa.

Tpetbs crynens nporpecca B pa3Butuu TOO «baiicepke-Arpo» — 3To yupexaeHue Y ueOHo-HayqHO-
MPOU3BOACTBEHHOTO IIEHTPA HA TEPPUTOPUN MOIIOYHOTO KOMITIEKca 1. Apkabaii, rie mpoXoasT o0y4eHne
(depmepsl, OBHITIIAIOT KBaMH(puKanuio crenuamuctsl FOro-Bocroka Kazaxcrana, ydaTcst X0341iCTBOBATh
MO-HAyYHOMY PYKOBOJWUTENH MaJIbIX W CPEIHUX CeNIbCKOXO3IUCTBEHHBIX Npeanpuatuil. CTyneHTHl,
MaructpanTsl © PhD-nokropanter KasHAY mocturaroT a3el pa0boT Ha monsax u hepmax.

TOO «baticepke - Arpo» 3aBOEBaJI0 MPOYHYIO PEIMYTAMIO TPEIIPHATHS, TS BCS IPOU3BOIAMAS
NPOAYKIMS OTBEYAECT CAMbIM BBICOKHM TPeOOBaHHMSIM KauecTBa W OE30MACHOCTH ISl HACEICHUS MHO-
TOMUJUIMOHHOTO TOPO/Ia.

Bce mepeuncnenHoe sBISETCS TUIOAOM JEATENHEHOCTA HAIIETO yBa)kaeMOro IOOWIIIpa, KOTOPBIH
JIOCKaHAJIFHO 3HAET M OCYIIECTIISIET B JKU3HHU MPABHIIO «30JI0TOTO TPEYTOJIbHHUKA», KOTJa B OJIHY YIPSIKKY
BoiieueHsl OBPABOBAHUE, HAYKA U ITPOU3BOJACTBO.

Pazymeercs, takue goctukenus TOO «baiicepke-Arpo» v JMUYHO, HEYTOMUMOTO TPY>KEHUKA, HAXO-
IIAIIETOCS B BEYHOM roncke, JlocmyxambeToBa Temupxana MbIHaii1apoBiIa, HE OCTAIHCH 0€3 BHUMAHHS
co cTopoHbl yueHbix crpan EADC, MecTHBIX BiracTHBIX cTpykTyp, MCX PK, IlpaBuTtenscra PecyOnuku
u I'maBsl I'ocynapcra — [Ipesnnenta HazapbaeBa Hypcynrana Abumesnya.

IIpu o3nakomienuu ¢ aestenpHOCTIO TOO «baiicepke-Arpo» [Ipesunent H. A. Hazap6ae ormerw,
YTO JOCTHTHYTOE XO3SIICTBOM JOJDKHO OBITh NMPHMEPOM Ui TOAPaKaHHS BCEM X03(hOpMHpPOBAaHUSIM
peciyOnuKy.

Takass oleHKa BCEro, 4To CAEIAHO yBa)kaeMblM TemupxaHoM MelHaligapoBuueM camuM [aBoif
TOCyIapcTBa, Kak Mpu3HaeTcs Hanr ;oOuisip: «O0s36IBaeT KO MHOTOMY».

Bama xynbTypa, BBICOKHH MpOo(hecCHOHAIN3M, TPENETHOE OTHOLICHHE K KOoJuleraM OyZeT CIyKHUTh
MpUMEPOM ISl KaXKAoro, KTo Bac 3HaeT u pabortaer ¢ Bamu. C BepmuHBI cBOEro r0uies 1 BECOMBIX
JIOCTHXKEHUM B CIOpPTE, MOJMUTHUKE, TOCYJapCTBEHHOM M XO34MCTBEHHOM JEsATeIbHOCTH TeMupxaH
MpeIHaiimapoBUY Kak MpekIe yecTpeMieH B Oyayiee.

VYBaxaemblii Temupxan MpeiHaiinaposuu! B nenp Bamero roOuiest sxenmaem Kpemkoro 3I0POBBS,
HEUCCSIKaeMOW TBOPUYECKOM SHEPTHH, CYACThsi M MPOIBETaHHWA BammmM pogHbBIM W ONM3KUM, a Takke
MPOCTOTO YEJIOBEYECKOTO CYACThS Ha JIOJITHE T'O/b!!

Ipesuouym Hayuonanvrou axademuu Hayk Pecnyonuxu Kasaxcmarn,

HAO «HayuoHnanvuwiti azpapsiil HAy4HO-00pazosamenvbhbili yenmpy Aepoxonoune «Baticepke-Aepoy,

HAO «Ka3zaxckuii HayuoHanvbHblli azpapublil YHUSepcumemy,

¢axynomem 30omexnuu u 6uonozuu @PI'6OY BO «Poccutickuil 20Cydapcmeentvlil azpaphblil YyHUsepcumen —
Mocxkosckas cenvcroxoszaiicmeennas akademus um. K. A. Tumupsaszesa,

@I'OBY BO «Yysauickas 20cy0apcmeentast cebCKOX03LUCMBEHHASL AKA0eMUSY
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K 90-neruto co qus poxkaeHus
akanemuka K. V. MezneyOekoBa

OCHOBATEJIb HAYYHOH IIKOJIBI
11O CO3JAHMIO HOBBIX BBICOKOITPOAYKTHUBHbBIX
IHOPO/J OBEIl KABAXCTAHA

IIposisnenue meopueckoeo maianma 4eno08exa
6ce20a Kpacueo, u UmMu Hebss He 1io,008ambcs!
II. JI. Kanuya

(1929-2015)

Wms akagemnka HanumonaneHOW akagemun Hayk PecmyOnukm Kasaxcran, akamemuka Poccuiickoit
aKaJeMHH CelIbCKOXO3SHCTBEHHBIX Hayk, mpodeccopa Kwuiinbibas YceHoBnmua MeneyOekoBa IIHPOKO
W3BECTHO B CTPAHE U JAJIEKO 32 €€ MPEICIAMH.

dopMupoBaHHE €ro Hay4YHBIX B3IJSIIOB OepeT Hayajlo BO BCEMUPHO H3BECTHOH MOCKOBCKOM
cenbckoxo3siiicTBeHHOM Akanemun uM. K. A. TumupsizeBa. YCHeIHO 3aKOHYMUB aKaJEeMUIO, a 3aTE€M U ac-
mupanTypy K. Y. Meaey6ekos B 1957 romy Bo3Bparmaercs B Kazaxcran.

TpynoByto nesiTenbHOCTh Hadan Ha JKaMOBUICKO# 0071aCTHON ONBITHOM CTaHIUH 10 TOHKOPYHHOMY
oueBoacTBYy. B 1962 rogy K. VY. MeneybekoB Ha3Hawaercss nupektopoM Kazaxckoro HayyHoO-
HCCIEN0BATEIBCKOIO HHCTUTYTA dKUBOTHOBOJCTBA.

OnHMM M3 caMbIX 3HAYMMBIX HAyYHBIX JOCTHKEHHMH aKaJeMHKa SBJSETCA CO3/JaHHas B MHCTUTYTE
OBIIEBOJICTBA HayuyHas MIKoJa ero MMeHHM «Co3JaHHE HOBBIX BBICOKOIPOAYKTHUBHBIX mopoxa osel Ka-
3aXCTaHay.

Illxoma B cBOeil OCHOBE HMeNa OOTaThIi OMBIT ITOPOAOO0OPA30BAHMS B OBIIEBOJCTBE OCYIIE-
CTBIISIEMOTO H3BECTHBIMM YYEHBIMHU-CEJEKI[MIOHEPAaMU CTpaHbl, TakuMu Kak: B. A. banbMoHT,
M. A. Epmexkos, A. E. Enemanos, [I. H. [1ak, A. U. Iletpos, b. M. MycuH, B. A. u ap.

Brimarommutiics pusuk-skciepumentarop I1. JI. Kanmima ormMedaeTt, 9To B OIleHKE TBOPUECKUX KAUECTB
MOJIOZIBIX YYEHBIX TIPOSBISIETCS OCHOBHOM TaJaHT PYyKOBOJUTENS HAy4YHOTO HHCTHUTyTa. be3 3Tux
CHOCOOHOCTEH YUeHBIH He MOXET T0A00paTh CHIILHBIN HAayYHbIH KOJUIEKTUB VISl CBOCH ILIKOJIBL.
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K. Y. MeneybOekoBy yaamochk momoOpaTh CHIBHBIH TBOPYECKHN KOJUIEKTHB, B KOTOPOM Iapwuia
MOJUTMHHO TBOpYeckass arMocdepa. OH IeJeHANPaBICHHO MOMIEPXKHUBAI ¥ HAMPAaBIST MOJOIBIX
WCClIeZIoBaTeNIel Ha TOJTy4YeHHe HOBBIX HAyYHBIX pe3yJbTaToB. M He ciydaiiHO, a BIIOJIHE 3aKOHOMEpPHO,
YTO «30JI0TOW BEK» pa3BUTHA OBLEBOACTBa KazaxcTaHna mpuiesncst Ha cemuecsTbie rogsl XX Beka. beuim
CO3/1aHbl BBICOKONPOAYKTHUBHBIC CTajga TOHKOPYHHBIX, MOJYTOHKOPYHHBIX, MOIYTpyOOIIEpCTHRIX U
rpyOOIIEPCTHRIX OBEII.

Cenekuuio W pa3BelicHWE OBEll BedW yueHWKH akazemuka K. Y. MeneyOekoBa, cpeu KOTOPBIX
T. K. KacenoB, A. H. Haprbaer (ToHkopyHHOoe oBueBonactBo), T. C. Kacwemos, XK. A. Kapabaes,
K. Kapemmcakos, b. M. MycabaeB (momytonkopyHHOEe oBmeBojncTBo), K. K. Kamammn, AxaroB A.,
Kymagunnaer K. (momyrpy0omepcTHoe U rpy0oIIepcTHOE MICO-CallbHOE OBIICBOICTBO).

Haponnas mocnoBuna rnacutr «bombmioe Buautcs Ha pacctosHumM». [lpn ananmse Oonee dem
MATHACCATIIIETHEH WCTOPUHM 3apOKIACHHSA, CTAHOBIICHHWS, pPa3BUTHS HAYYHOM IIKONBI aKaJeMHKa
K. V. Meney6exoBa, mpeacTaeT HEOpAUHAPHAS JTUYHOCTH OOJBIIOTO YYEHOTO M YUHUTENs, 00J1a1aromero
HIMPOKOH 3pyIUIMEH, SHUUKIONEINYSCKUMH 3HAaHUSIMHU, TATaHTOM OpraHW3aTopa HayKd, YTOHUYEHHOTO
TICUXO0JIOTa, MHTEPECHOTO O00asATENILHOTO COOECeHWKAa B COYETAaHWH C yIWBUTENBHOH CKPOMHOCTBIO U
paboTOCTIOCOOHOCTEIO.

Axagemuk K. ¥ MezneyOekoB ¢ ydeHHKaMH MpPOBEN IIHUPOKHE HAyYHBIC HCCIEIOBAHHS IO aKKIU-
MaTH3allMi ¥ HWCIOJIH30BAHHUIO IICHHBIX ITOJYTOHKOPYHHBIX MSCO-IIEPCTHBIX AaHTIIMHCKAX TOPOJ OBEIl:
JUHKOJIBH, pPOMHHU-MapI, Oopaep-iefcTep, reMnmmp, cyPpdorsk, okchopanayH, MEBUOT, CayTAayH.

PesynbTarom 3T0M paboOTHI SIBUIIOCH CO3/IaHME YHUKAIBHOTO CTa/la UMIIOPTHBIX OBELl, KOTOPOE MHOTO
JIeT CIYXKHJIO PENpOAYyKTOPOM IUIEMEHHBIX OapaHOB, peajn3yeMbIX B pa3iWyHble perHoHbl KazaxcraHa
JUTSL CO3JaHUS KPOCCOPETHOTO OBIIEBOICTRA.

Axanemuky K. V. MeneybekoBy OBUIO MPUCYIIE MTOCTOSHHOE CTPEMIICHHE K HOBOMY, ITIEPEIOBOMY B
Hayke. lllupora ero HayyHBIX B3IJISI0B W MBITIMBOCTH YMa, PEAKOE TPYyIOJ0OHEe CIOCOOCTBOBANIO €T0
YYeHHKaM H KOJUIeTaM Pa3BUBATh HOBBIEC HAyYHBIC HAIIPABICHUS, a BCECTOPOHHSS MOAIEPIKKA YIUTENS, B
WX HaYMHAHUAXK, KaK MPABUIIO, IPHBOIIIA K TIOTYUSHHIO HOBBIX KOHKYPEHTOCTIOCOOHBIX PE3yIbTaTOB.

Tak ObLIO TIPU CO3IaHUK HOBOTO cTaja MHOTOMIoAHbIX oBell (K. M. KacsimoB, b. 1. Mycabaes), npu
pa3paboTKe HOBOW TEXHOJIOTMM BeaeHus orpaciu (M. A. AOmymnaes, A. J{rocembaeB), pyu CO3MaHUU
craga myxoBbIx U mepcTHBIX K03 (C. XK. Apwiarasues, b. C. JlaynerOaes).

Illupokoe BHeApeHHE B MPAKTHKY IMOIy4YHJa TEXHOJIOTHS TPOMBIIUIEHHOTO OTKOpMa OBeIl
(A. T. Ilnemsnuukos, T. U. Capbacos, P. 5. batbkaes).

3a BKIaJ B MHTCHCU(UKAIUIO CEIHCKOXO3SHUCTBEHHOTO IMPOU3BOJICTBA, Pa3pabOTKy W BHEIPEHHE
MPOMBIIIUIEHHOTO OTKOpPMa OBEIl, KOJUIEKTUBY YYEHBIX MHCTUTYTA BO TiaBe ¢ akagemukoM K. Y. Meney-
OekoBbIM, Obuta mpucykaeHa [‘ocymapcTBeHHass mpeMusi B 0OJacTH HayKd M TeXHUKH PecmyOmuku
Kazaxcran.

Axanemuky K. V. MeneyOekoBy, Kak U3BECTHOMY yYUYEHOMY-CEICKIIMOHEPY OBIJIO OKa3aHO BBICOKOE
JIOBEpHEC BO3TIABISITH Ha TpoTskeHuu 14 met (1978-1992 rr.) cexmuto osreBoactBa MCX CCCP u
BACXHUJIL.

On Opmn1 IlpencenareneM pemakIMOHHBIX COBETOB JKYPHAIOB «BECTHUK CEIhCKOXO3SHCTBEHHOM
Haykn Kazaxcrana» u «XKapmmy, 4ieHOM peIaKIHOHHBIX COBETOB «OBIEBOJICTBO» U «ATPONPOMBIII-
JeHHBIH KoMIuteke Kazaxcranay.

B 1979 rony 6wt uzbpan IIpencenarenem Ilpesunnuyma Bocrounoro oraenenus BACXHWJI, Bure-
npesuneaTom BACXHUJI. C 1972 rona uneH-KoppecnoHmeHT, ¢ 1982 roma axkamemnk BACXHUIL, ¢
1996 rona akagemux HarmonansHo#M akagemun Hayk PecryOmuku KasaxcraH.

B 1980-1990 rr.nenyrat BepxoBHoro Coera Kazaxckoit CCP, B 1989-1992 rr. HaponHblil nemyTat
CCCP.

B nocneanane roapl xu3Hu akaneMuk K. Y. MeneyOekoB Bel MIIOAOTBOPHYIO HAYUHYIO ACSITEILHOCTh
M0 TIOATOTOBKE HAYYHBIX KaJpOB BhICIICH KBanudukauuu B kauecTse lpencemarens [uccepralilioHHOTO
Cogera 110 3aImuTe TOKTOPCKUX quccepTtanuii Kazaxckoro HanmonansHOTO arpapHOTO YHUBEPCHUTETA.

3a MJIOJOTBOPHYIO HAy4YHYI0, TOCYJAapCTBEHHYI0 U OOIIECTBEHHYIO JEATENbHOCTh aKaJIeMUK
K. V. MeneybekoB HarpaxneH opaeHamu «Ilapacat», «Okrta0pbeckoii peBomonumn», «TpyaoBoro
Kpacnoro 3namenu», «/lpyxObl HapogoB», Mmemansmu, nodeTHbIMEH [ pamoramu BepxoBHoro Cosera
Ka3zCCP, BACXHMWJI, Jlaypear mpemun um. akagemuka A. W. bapaesa.
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B cBs13u ¢ 85-netuem co mHs poxaeHus ObuT HarpakaeH 3oiotoi Meaansio K. Y. Tumupsizesa.

3a OoJBIION BKJIAA B pa3BUTHE arpapHoil Hayku KazaxcTana ObUT yIOCTOCH 3BaHUS «3aCITyKEHHBIHA
NesiTeh HayKu U TexHukd PecryOnuku Kazaxcrany.

Nwms akanemuka Keiiinsioas YcenoBuua MeneyOekoBa BHeCEHO B KHUTY «KTO ecTh KTO», H3IaHHYIO
B CIIA B 1991 roxy, B KOTOpOil IMEIOTCA CBEJIEHHS O HanOoJee BHIIAOIINXCS YUSHBIX, TOJIMTHICCKUX U
TOCYIApPCTBEHHBIX JICATEIIIX MHpA.

B xanyn 90-netust co nHs poxaeHus akagemuka K. Y. MeneyOekoBa, BHECIIEr0 OrpOMHBIN BKIIA]] B
pa3BUTHE CEIHCKOXO3SMCTBEHHOW Hayku Kaszaxcrana xodercst mokenarh HaydyHoOW Imkone «Co3maHue
HOBBIX BBICOKOIPOAYKTHBHBIX MOPOX OBell KazaxcTaHa»yCIenTHO MPOI0JDKATh, PACITUPSITh B YIITyOIATh
MEePCIICKTUBHBIC HAYYHBIC HATIPABJICHUS B O0JIACTU CEJICKIIUU OBEIl, UYTO SBUTCS JIYUIINM MaMSITHUKOM €ro
CBETJIOH JTUYHOCTH.

IIpe3unent HannonansHOM AkaneMuu HayK

Pecny6nuku Kazaxcran, akagemuk AH PK M. 7K. ’KypuHos,
JIOKTOP CeJIbCKOXO35HCTBEHHBIX HaYK, podeccop,
YJIeH-KOppecnoHeHT Poccuiickoil akagemMuu

ecrectBo3HaHus K. A. Kapabaes,

Hupexrop PTTI « TUCXAT'N», kanauaaT SJKOHOMUUYECKUX HAYK,
yieH-KoppecnoHaeHT HanronansHol nHxeHepHoi akagemun PK,
[ouetnsrit mpodeccop KasHAY,

3acyxeHHbIl 3emueyctpoutens PK A. C. bermanos
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