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

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 &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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THE CHOICE OF PROTECTION STRATEGIES DURING
THE BILINEAR QUALITY GAME ON CYBER SECURITY FINANCING

Abstract. There is developed a model for the module of an intellectualized system for decision-making support
on the cyber security means financing of the information object. The model is based on the toolkit use of the theory
of multi-step games in which the steps are made alternately by the sides of cyber security and attacker. There was
obtained a solution that enables interested parties to evaluate financial strategies for effective cyber security systems
construction in the condition of not complete information about the financial state of the attacking party (hackers).
The model differs from existing approaches by solving a bilinear multi-step quality game with several terminal
surfaces.

In work, there is performed a computational experiment and is given the corresponding results. Confirmed
during the simulation experiment solution takes into account the financial components of cyber security strategies at
any ratio of parameters describing the process of cyber security financing in the condition of information lack about
the financial condition of hackers.

Keywords: objects of informatization, cyber security, multi-step quality game, optimal financing strategies,
decision-making support system.

Introduction. The researches of authors [1] have the information that managers of many organi-
zations and companies do not have a deep understanding of the need to solve the permanent task of
financing cyber security means (CSM) of their information systems and technologies (IST). As a result, in
the condition of increasing amount of cyber threats [2] in combination with the lack of an appropriate
funding strategy in CSM there are appeared situations in which there is a high degree of risk associated
with the loss of important information or its discrediting. In the coming years, successful cyber attacks
will unlikely be the result of one or two technological tools of hacking. Now there is formed a trend
according to which hackers will use many different steps and elements to hack into IST.

Most small and medium-sized companies and organizations are limited to the standard procedure of
IST protection, which in practice are focused on the deployment of antivirus systems and on the
configuration of firewalls. However, we will note that such a strategy of cyber security (CS) (in some
cases caused by limited financial resources from the protection side) may subsequently have a significant
impact on the prospects of being attacked by computer intruders. And even in a situation where the
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allocated budget for CSM is sufficiently large, the problem of evaluating the effectiveness of investment
strategies in cyber security is a difficult task. This, in particular, is due to the ever-changing landscape of
cyber threats and new IST vulnerabilities, and uncertainties in assessing the risks of CSM financing.

According to [3, 4] the main problems faced by companies and organizations at assessing and selec-
ting rational strategies for investing in CSM of the informatization objects (IO) remain: the lack of a
methodology for determining the exact values for risk assessment related to CSM financing; the com-
plexity of the proposed models and methods, in particular their algorithmization and subsequent im-
plementation, for example, in decision-making support systems (DMSS) for the selection of funding
strategies for CSM; the lack of methodology, for evaluation the strategies of the attacking party, for
example, when its financial resource is not limited, etc.

For example, massive DDoS attacks can last several days long [3, 4]. This is an atypical situation for
a protected resource. As it was noted in [3] not each hacker can deal with such massive attacks. In works
[1, 2] there was given the information that daily DDoS attacks of mixed type (UDP-amplification and
SYN-flood) could cost the customer several tens of thousands of dollars.

All this in combination makes the task of continuing the researches in the direction of developing
new methods and models for the selection of rational strategies for CSM financing, particularly for
situations where new cyber threats cause a change in the level of risks for organizations and companies,
and, therefore, lead to the necessity revision of its own financing strategies in the CSM.

The purpose of the article is to develop a model for financing the cyber security system in the
condition of not complete information about the financial state of the attacking party (hackers). It is also
necessary to find sets of preference and optimal financial strategies for protection the information object in
a risk environment.

Literature review. In works [5, 6] it was shown that the current stage of the development of in-
formation systems and technologies is accompanied by a trend of funding increase for hacker attacks. In
particular, the US secret services [7] for several months sought for hackers funding sources who
manipulated the election campaign in the United States. In work [8] it is noted that investing in hacker
groups is one of the priority projects of the DPRK government. At the same time, there are developed the
works in the segment of developing new methods and models for decision-making support on the choice
of strategies for investing in cyber security of various information objects. In work [9] there was shown
that the decision-making on cyber security financing is a constant task. However, the lack of many works
and, in particular of [10, 11], is the lack of realistic recommendations for the development of financing
strategies for the cyber security of 10. In particular, there are no researches suggesting models that take
into account strategies of active financial counteraction to hackers who can attack various 10. A new
direction are the researches devoted to the application of various expert [12] and decision-making support
systems [13, 14] for the selection of financing strategies for cyber security of the IST. The disadvantage of
these researches [15, 16] is the lack of unambiguous modeling results. Most of the models considered in
[13-16] do not allow to find effective recommendations and financing strategies for CSM of complex
information objects. The models proposed in [17, 18] also do not allow to assess the risk of losing finan-
cial resources by the cyber protection side. In work [19] there are proposed the models based on the theory
of games for evaluating the effectiveness of financing in CSM. The authors, however, did not take into
account many factors, for example, the change in the financial components of the attacking party. The
elimination of this disadvantage in previous researches of various authors is possible due to the applica-
tion of methods of the theory of differential and multi-step quality games with several terminal surfaces
[20-22]. This will improve the effectiveness of the forecast calculations from the IO protection side on the
risk assessment of financial losses in the CSM.

Therefore, as the analysis of the performed researches has shown the problem of the further
development of models for DMSS in the tasks of cyber security means financing remains relevant. In
particular, it is necessary to consider situations with incomplete information about the financial state of the
attacking party in the process of finding sets of preference and optimal financial strategies for protection
the information object.

Models and methods. The article continues the research of authors [14, 20, 21], in which the
apparatus of the game theory is used, there are considered two sides: player #1 — an information system
defender (ISD); player #2 is a hacker. Both players use financial resources to achieve their goals [21]. We

— ] —



Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

assume that for a given period of time {0,1,...,T } (T is a natural number) the players 1 and 2 have,

respectively, x(0) and y(0) financial resources. There is an interaction of players. This interaction will be
described as a bilinear multi-step game with alternately steps with incomplete information. Unlike the
game with complete information, the first player does not know exactly the initial state of the second
player, but the distribution function of its initial states Fy(-) is known. The steps in such a game are made
alternately. At even moments of time, the first player makes the step, at uneven moments of time the
second player makes the step.

Let = 2n,X(t ), x(+1) — the state of the first player at time ¢, £+1. xf (t), xf (t + 1) — random states
of the second player at time ¢, £+ 1. Then the states of the players at time ¢ +1,¢ + 2 are determined from

x(t+1)=alt) x(2)—ule)- ale)- x(¢); (1)
yf(t +1)= y‘f(l)—s1 u(t) a(t)-x(t); ()
yE(e+2)= o) y* e +1)=vle)- Ble)- y¥ (e +1) 3)
x(t+2)=x(t+1)—S2(t)-V(t)-ﬂ(t)-yg(t+l); 4)
Here u(t), V(t): u(t)e [O,l], V(t)e [0,1]; s, > 0,5, >0.

Let describe the game process.
At time t € {0,2,4,...,2-11} the first player multiplies the value x(t) on the coefficient (rate of

the relations:

change, growth rate) a(t) and choose the value u(l‘) (u(t) € [0,1]) , which determines the amount of the
resource of the first player a(t)~x(t), allocated to the cyber security of IST at time ¢. Then the states of

the players at the moment of time #+1 are determined by the relations (1) and (2). Consequently, the
hacker is forced to allocate for IST hacking the value s, -u(t)-a(t)-x(t) of financial resources. Coef-

ficient s, determines the "effectiveness" of second player investment for the development or purchase of
IST hacking tools of the first player's.
If the condition P(y‘:(t + l) < O)Z D,» (0 <p, < 1) is satisfied, then the first player, using his finan-

cial resources, guarantees the protection of IST with a probability p,. We assume that from the side of the

first player the procedure of CSM financing is completed. Otherwise, the first player continues to finance
CSM.

The hacker makes his step. He acts just like the first player. And then the states of the players are
determined by the relations (3) and (4). If it turns that after hacker’s step the condition

P(x(t+2)> O)< D> (0 <p < 1), will be satisfied, then the attacker damaged the IS with a probability

more than (1 - pl) and the procedure of CSM financing is completed.

The first player tries to find a lot of his initial states, which have the following property. Property: if
the game starts from the initial states, then the first player can ensure the cyber security of his IST by the

selection the control actions u(O),...,u(t) (t =2n) with a probability more than p,. In this case, the

strategy chosen by player 1 prevents the hacker’s damage to the IST with a probability more than (1 - D )
The set of such states will be called the set of preferences of the first player.
Let denote by @ - the set of distribution functions of one-dimensional random variables, by 2n - the

closest natural even numberto 7, T~ = {0,2,...,271} - the set of natural numbers.
Definition. A pure strategy u(.,.,.) of the first player is a function: u(.,.,.): T x R x®— [0,1], such
that u(t,x, F)e[0,1] (F e ®).

That is, the strategy of the first player is a rule that allows the first player on the basis of available
information to determine the value of the financial resource that player 1 allocates for the development or

modernization of CSM. Player 2 chooses his strategy V() on the basis of any information.

— § —
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The aim of the first player is to find a set of preferences, as well as finding his strategies, by applying
of which he will meet the conditions that allow the protection side to finish the financing procedure in
CSM. The strategies of the first player with these properties will be called his optimal strategies. The
formulated game model corresponds according to the classification of the decision-making theory to the
decision-making task under risk conditions. In addition, such a model is a bilinear multi-step quality game
with several terminal surfaces with alternate steps. Finding the sets of preference of the first player and his
optimal strategies depend on a set of parameters.

In order to describe the sets of preference of the first player, you must use two values:

c(0)=inf {c'}, d(0) = inf {d"},
Fo(c')2 Pos Fo(d')2 P
The first player's sets of preference and his optimal strategies are found for 7" =1,3,... We will use the
notation for sets of preference:

VIT (po, P1) — the set of preferences of the first player from which he successfully completes the
CSM financing procedure by the 7' steps.

At T'=1 we have Vll(po) = {x(O): s-a- x(O)Z c(O)}.
Optimal strategy:

1, for s, a-x2c;
u.(1,x,¢)= )
0, otherwise.

Let consider various cases of the game parameters ratio.
Casel. p,=p,.

l.l.a > B.
Let k, € N (the set of natural numbers):

ko ko+1
a o
sl-a-szﬁ(—j , sl-a-sz>(—J then
B B

(o) {x<o>: 01 4] 00| 0

where 7' =2k +1< 2k, +3.
The set

) 00 A0R 012, )0, 70 -

For T'=2k+122k,+7.
Optimal strategy

( ) 1, for s, -a-x=c;
u.\n,x,c)= 6
0, otherwise. ©)

The beam {x(O): x(O)e R,, c(O)e R, c(O): (% ) ﬁ)) x(O)} will be a barrier [22]. It means that

from the states x(O):C(0)> (% . ﬂ)) x(O) it is impossible for the first player to reach the goal with
2

probability p = p,. This beam can be called a stochastic beam of balance for the procedure of CSM IS
financing.
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1.2.a<p.
1.2.1. s,-a-s, <1.
In this case, we will receive VlT(pO,pO)=® for T=2k+1=3.
1.2.2. s,-a-s, >1.
122.1.s5,-B-s,>1.
In this case, we will receive VlT(pO,pO)=® for T=2k+123.
1222.5,-B-s,<1.

In this case, we will receive 1/13(]90, po) = {x(O): c(O) < (%2 ,B)) x(O),c(O) > 8 -a x(O)}.

Optimal strategy

e (n.x.c) = {1, fors, -c'x X 2>c -
0, otherwise.

VlT(pO,pO): D for T =2k+1>5.

Case 2. p, > p,.

In this case, we will receive Vlr(po,p1 ) = Vlr(po, Po )

Case 3. p, < p,.
In this case we will receive V" (po, )2 ) = (po , 2N {x(O) : d(O) < (% _ ,3)) x(O)}.
2

The model proposed in the article was applied in the MathCad environment.
Computational experiment. The aims of the computational experiment: to determine the sets of

strategies of players 1 and 2; to assess the risks that are associated with the loss by the players their
financial resources for IO protection and hacking the cyber security perimeter; to check the adequacy of
the proposed model.
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The designations adopted on the figure:

1) the beams of balance are shown in the figure by the lines with round markers;

2) under the beams of balance and above them there are the so-called zones of players' preference. It
is accepted that under the corresponding beams there is a zone of "preference" for IO defender. Above the
beams there is shown the zone of "preference" of the hacker's financial strategies, who tries to overcome
the boundaries (perimeters) of the 10 cyber security;

3) the trajectories of the defender's and hacker's steps are represented by lines with triangular markers
(for the defender the dotted blue line with triangular markers without shading, for the hacker - dotted
green line with triangular markers with a solid color). Accordingly, the trajectories are in the area of
preference of the defender and the hacker.

4) solid lines with square markers show the restrictions imposed on the financial resources of the
defender and the hacker (for the defender square markers without shading, for the hacker - with solid
color).

The solution of the game is given for all cases of the game parameters ratio. Using the game results
we find the optimal behavior of the IO defender in the case when he does not know exactly the state of the
financial resource of the hacker, but only the distribution function of his states is known. Note that such a
situation could arise if the hacker uses his mixed strategy in order to complicate the IO cyber protection.

The discussion of the modeling results.

Computational experiment for the protection side. The game results are shown in blue lines

(trajectory and balance beam). A positive orthant on the plane (x(O), C(O)). is considered. Next, in this
orthant, we consider the set of beams from the point (0,0). These beams are given by the ratio:

1
c= (3.5 - —) - x. These beams specify the set of preferences of the first player (IO defender) for n steps
n

with the probability p,, i.e. it is assumed that p, = p, .
For example, the set V" (po , po) is the set

{(x(o),c(o);x(o),c(o))e R, (3.5_ %n_l))x(0)£0(0)<(3.5— %n)jx(o)}.

At n=1 there will be ;'(p, )= {(x(0),3(0): x(0).c(0)) € R?, 0 < ¢(0) < (2.5)x(0)}.

The beam: C(O) = (3.5) - x(O) will be a beam of the stochastic balance.

Computational experiment for the hacker’s side. The game results are shown in green lines
(trajectory and balance beam). Test calculation 2, for the second player's (hacker's) sets of preference there
is considered the symmetric task for the second player. At the positive orthant, we consider the set of

1
beams from the point (0,0). These beams are given by the ratio: y = (0.8 + —J -c. These beams specify
n

the set of preferences of the second player for n steps. For example, the set V' ( Po» po) is the set

{(c(o), (0): ¢(0), v(0)) € R (o.g Yo 1))c(o) < (0)< (o.g + y(n)jc(o)}.

At n=1 there will be ¥, (p, ) = {(c(0), 3(0): ¢(0), 3(0)) € R?, 0 < ¥(0) < (1.8)c(0)}.

The beam: y(O) =(0.8)- C(O) will be a beam of the stochastic balance.
Computational experiment for equal financial strategies of players. The third test calculation will
correspond to the "movement" along the beam of balance: ¥(0)=(3.5)-¢(0). Here the original task for

the first player is considered.

In the course of the computational experiment, it is shown that our model is capable to provide
effective decision-making support in the sphere of CSM financing. This work continues a number of our
publications [14, 21], in which the theoretical and methodological foundations of DSS design were
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described using a bilinear multi-step quality game with several terminal surfaces. The approach proposed
in the work allowed to eliminate the disadvantages of the earlier versions of the model, since the complete
information on the financial state of the attacking party (hackers) is not taken into account. This
distinguishes our research from the works of other authors [9-12].

The disadvantage of the model revealed during the computational experiment is the fact that the
obtained data of the predictive estimation at choosing financing strategies in the CSM 10 did not always
coincide with the actual data. The maximum deviation of the results of the simulation experiment from
practical data was 8-12%.

Prospects for the development of this research are the further development of the computer model for
the DSS "SSDMI" [14, 21].

Thanks. The work was carried out within the framework of grant financing of the project
AP05132723 "Development of adaptive expert systems in the field of cyber security of critical informa-
tion objects" (Republic of Kazakhstan).

Conclusions. The following results were obtained in the article:

— developed a model for financing the informatization object of cyber security system in the absence
of complete information on the financial state of the attacking party. The model differs from the known
ones by the dynamic programming method that was used to solve the problem with incomplete infor-
mation, which allows to effectively solve problems in which the information content requires the players'
resources, both financial and material;

— conducted a computational experiment. In the course of which it is shown that the proposed model
is capable to provide effective decision-making support in the field of cyber security systems financing of
various informatization objects. The adequacy of the model was confirmed, the maximum deviation of the
results of the computational experiment from practical data was 8-12%.
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KHABEPKAYIIICI3JIIKTI KAPXKBLIAHJIBIPY BOMBIHIIIA
CAITAHBIH BUCBI3bIKThI OMBIHbI BAPBICBIHJIA KOPFAY
CTPATEI'USIJIAPBIH TAHJAY

AHHOTanMsi. AKIapaTTaHslpy OOBEKT YIIIH KHOepKayilci3[iK KypangapblH Kap>KbUIaHABIPY OOWBIHIIA WH-
TEJUTEKTYal bl HIeNIMIepAl Koyay KyHeciHiH Momyii yuIiH mMozaenb a3ipyeHni. Moaens kubGepKayinci3mik jkoHe
Ma0ybUIIIBUIAP TAPANTAPBIHBIH KE3€K-Ke3eK KaOBbUIJaHATHIH KOIl CaTbUIbl OWBIHIAP TEOPHMSCHIHBIH KypajllapblH
naiinananybiHa HerizgenreH. 111a0ypin skacallThIH TapanThlH (XakepiiepZiH) Kap KbUIBIK Kal-Kyii Typabl TOJBIK
aknapar OoynMaraH jKaFaaiina THIMAI KHOepKayinci3/ik )KyHeciH Kypy YIIIH MYJUIeNi TapanTapra Kap>KbUIbIK cTpaTe-
rusIap/bl Oarajgayra MYMKIHZIK OepeTiH miemiMm KaObuiganabl. Mogens OipHelle TepMuHaid OeTTepiMeH camaiibl
OMCBI3BIKTHI KOIDKYPICTI OMBIHAAP/IBI SNy apKbIIbl KOJIIAHBICTAFbI TOCUIIEP/CH epeKIIeNIeHE].

EcenTey skcneprMeHTI OpBIHAQIIBI JKOHE THICTI HOTHIKENEp >KYMBICTa KOpCeTireH., MMuranusiay skcre-
pUMeEHTI OapbIChIHIIA pacTalFaH, XaKepiepIiH Kap KbUIBbIK XKarIaibl Typassl akmapaT OojMaraH JKarnaijga, kuoep-
KayillCi3fiK KypajlapblH Kap)KbUIaHABIPY YAEpICIH CHUMATTaWThIH, MapameTpiepliH Ke3-KelreH KaThIHACBIH/AA
KnOepKayilci3iK cTpaTerHsaChIHBIH KAp>KbUIBIK KOMITOHEHTTEPIHIH IISIIIMIH €CeIke aTyaAbl KAMTHIbIL.

Tyiiin ce3aep: aknaparranblpy 00beKTiIepl, KNOEPKAYINCI3iK, canaibl KOIDKYPICTi OWBIH, OHTAMIbI KapXKbl-
JIaHIBIPY CTPATETUsChl, MeMiMAep I Koyaay Kykeci.
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BBIBOP CTPATEI'WH 3AIIIATHI B XOJAE BUJIMHEHHOM UT'PhI KAYECTBA
IO ®PUHAHCUPOBAHHIO KUBEPBE3OITACHOCTH

AnHoTanusi. CTaThsl COAEPKUT PE3yNbTaThl CPABHUTEIBHOTO aHANIM3a MPEALIECTBYIOIINX HCCIEIOBAaHUH B
obiactu knbepOe3omacHOCTH WHPOPMANNOHHO-KOMMYHHKAIIMOHHBIX CHUCTEM TPAaHCHOPTA. AHAmu3 BHINOJHEH B
KOHTEKCTE pemracMoi NMpoOJIeMbl JAIBHEHIIEro pa3BUTHs METOJOB M MOZEICH paclio3HaBaHMS KHOEpYyrpos3, aHo-
Malui M aTak, HalpaBJCHHBIX IPOTHB WH(POPMANNOHHO-KOMMYHHMKAIIHOHHBIX CHCTEM TpAaHCIOPTa, a TaKke
OLIEHMBAHMS PUCKOB Il MH(OpMAaIMOHHOI 0€30MacHOCTH TPaHCHOPTHOW OTPACIM KaK OJHOW M3 COCTaBIISIOIINX
KPUTHYECKH BakHOW HMH(]pacTpykTypsl PecrryOnmmkm KazaxcraH. AKTyalbHOCTH 3aJadd TaK)Ke BbI3BaHA (OPMH-
POBaHHEM €IMHON WH(POPMALNOHHO-KOMMYHHUKAIIMOHHOHN Cpelsl TpaHCIIOpTHOU oTpaciu KazaxcraHa, BHEAPEHHEM
HOBBIX W MOJIEPHHU3AIMCH CYIIECTBYIOINX MH(GOPMAIIMOHHBIX CHCTEM Ha TPAHCIIOPTE B YCIOBHUSX YBEJIMYEHHS KO-
JIMYecTBa JecTa0MIN3HPYIOMNX BO3ICHCTBIN HA JOCTYITHOCTD, KOH(HICHINAIBHOCTD U IIETOCTHOCTh HH(pOpManny.
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THE USE «Call-TRACKING» TECHNOLOGY
IN THE MODERN WORLD

Abstract. The world becomes more and more developed and with the advent of the Internet, mobile com-
munication, applications, the call-tracking develop and gains momentum. In this article, the concept of call-tracking,
and also its great popularity, a role and application are considered in detail.

In the modern world, companies use a large number of channels to attract customers: contextual advertising,
banner advertising, advertising on radio or TV, outdoor advertising and etc. Therefore, all types of call-tracking are
considered which exist at the moment and the principles of their work are described in the article.

As a result, using call tracking solutions for measurement of performance digital and offline - advertising,
marketer scan now better optimize their strategy to attract potential customers and increase revenue. Data and call
tracking ideas - also called call analytics, call attribution and call intelligence - allow marketers to generate best
conversion calls, to reduce their cost for leadership, to personalize the customer experience and to stimulate growth.
The work considers the main advantages of using this technology among companies. The real example of the appli-
cation of call-tracking by the company in Russia is described. The detailed description is provided.

Keywords: technology, call-tracking, tracking, advertising, website, calls.

Introduction. The relevance of this topic is determined by the fact that calls with variable success
have been trying to track for a long time. But with the increase in the number of customers, as well as the
massive transition of buyers to the Internet, it became necessary to automatically track each call, which led
to the emergence of the concept of call-tracking.

Before developing and implementing this technology in the company, we considered the concept of
"call-tracking".

Call-tracking - is a method of tracking offline conversions (calls) from the site. Today, call-tracking
is included in the gentleman's set of marketers, because up to 70% of applications are received by phone.
The main task of service - the analysis of payback of advertising investments.

Call-tracking is a technology for tracking call sources, and also collecting additional information
about calls. It allows you to evaluate the effectiveness of the advertising campaign and the quality of the
call center specialists [1].

Methods of research. The history of call-tracking begins with a traditional, "lamp" way to find out
the source of the call - just ask the customers where they found out about us. The method is still in demand
in some places, although it is unlikely that in such a labor-intensive way it has ever been possible to track
every call. Tracking in manual mode has the lowest efficiency. However, if you have a piece of goods or a
very expensive B2B service, you can easily talk to each customer and find out the source of the call. In the
mass market, people come from hundreds of Internet sources and few say for sure where he/she took the
phone. The most frequent and logical answer - the number I saw in advertising somewhere on the Internet.

Then the marketing went to promo codes, which were applied and are now used as an analogue of
call-tracking. A unique promo code is displayed on the site next to the phone for a unique visitor. Then the
buyer makes a call and says the manager his "code word". According to the promo code, the manager
understands from what advertising a call is made and can add this fact to the statistics. In general, the
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method of tracking calls on promo codes is not reliable, has a rather high error. In connection with the
quick development of advertising, there was a static call-tracking, which is ideal for offline advertising. It
suits those who do not strive for high detail and just want to monitor the effectiveness of advertising
channels. When you place an ad on sites, then a virtual phone number is determined (leased) for each
source. Each incoming call is recorded in the corresponding section of the report. In general, the use of the
call-tracking service in the static version - inexpensive and convenient, but for full-fledged analytics is not
enough.

We found out that the call-tracking service is needed to "count" calls from each advertising channel.
A person visits a site from an advertisement, from a particular source and sees the phone number assigned
to that source or visitor. After the call, the system determines the source by a unique phone number and
"puts a plus" on a specific channel - "the leader came from here" [2].

With this conversion tracking method, you can easily measure how many requests a particular traffic
channel actually receives and optimize your ad campaigns more effectively.

In essence, call-tracking works according to the similar scheme with tracking of online conversion by
the systems of analytics (Google Analytics, Yandex. Metrics).

According to various statistics, a large number of applications (about 70%) in B2C (business for
people) segment occurs through the phone, and in B2B (business to business) as much as 10% more. Thus, it
turns out that setting up goals in Metrics or Google Analytics, Internet marketers do not get a complete
picture of what is happening. Therefore, the optimization of advertising campaigns is not entirely complete.

Because the huge share of applications goes via phone, special services have developed which would
help us to trace calls. One of them is call-tracking, which we will develop and implement in Kazakhstan.

Call-tracking has become a substitute for managers forced to record the sources of the call to the
database with the words of the buyers. Modern dynamic call-tracking itself will record each call,
determine the source right up to the keyword, and also bring the user's device, operating system and other
data into the database, and will know exactly whether the person has called before [3].

Results of a research. We have considered why call-tracking is necessary according to theory. Let's
say that you have a website the main purpose of which is to receive calls from a visitor interested in
buying a product or service. You start advertising on this site from different sources (Yandex Direct, tar-
geted advertising, a banner on the site, advertising in the popular Vkontakte group, etc.) and start to get a
lot of calls. Do you want to know which of the sources of advertising brings the most calls, and which one
and none at all? Then you need static call-tracking. And now we will complicate a task. Let's say that you
want to know which specific announcement the person who called you has transferred to. Or, if you use
contextual advertising, which keyword the caller came from. Yes, it is possible to make it too, and
dynamic call-tracking will help. For you, this call will not be different from the usual one, but you will
know exactly what traffic channel it came from [7].

We have considered why call-tracking is necessary in practice. "What do I need from what I know
from what specifically the customer called," you ask. Everything is simple, knowing this - you can save a
lot of money on advertising. This is especially nice when you are an advertiser, but it is very necessary if
you are a director or any other specialist in advertising on the Internet. After all, you can increase the
effectiveness of the advertising campaign and reduce the cost of 1 client from advertising.

An example of dynamic call-tracking in practice. And now we will show a real example from our
practice in figures. As for 1 month to get the advertising budget savings of almost 6,000 rubles. We found
a man who shared data on saving money with call-tracking on his personal experience.

He spent on advertising in Yandex Direct the amount of not more than 45 thousand rubles with VAT
per month. The main goal of advertising is to get calls from interested users in purchasing, with whom
sales managers continue to work. In this example, we show only the numbers from Yandex Direct, we will
not take other sources of advertising into account. Data on received unique calls from Yandex Direct in
May are shown in figure 1.
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Figure 1 — Data on received unique calls from Yandex Direct in May 2017
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The amount he spent on advertising with VAT is shown in figure 2.

Rara Pasmep Gowyca ecero, pyo Mokassi Krnkn CTR (%) Pacxog ecero, py. Cp. ueHa knka, pye. Cp. pacxop 3a Aeks, pyd
¢ 01.05.15 no 31.05.15 0.00 33007 AL 046 | 43 785.31 me 1807 48

Figure 2 — Advertising costs in May 2017

If to make a simple calculation, then we will receive that 1 call of the unique user has cost 1152,25
rub. for him. In late May-early June, he has carried out the deep analysis of the received calls. Knowing
which particular ad and keyword the buyer called, he disabled ineffective ads. In addition, at the end of
May, he increased traffic from the RSA quite well due to low-frequency requests, began to receive
cheaper clicks, and, in addition, increased their number. So, the result was not long in coming. The
number of unique calls from Yandex Direct in June is shown in figure 3.

direct / cpc cpc 26 1407

yandex / cpc cpc 15 423

Figure 3 — Data on received unique calls from Yandex Direct in June 2017

The cost of advertising in June is shown in figure 4.

Aata Paamep GoHyca Ecera, pyd. Mokazsl Kk CTR (%) Pacxop cero, pyd Cp. LeHa knnka, pyo. Cp. pacxof 3a AeHe, pyo.

€ 01.06.15 no 30.06.15 0.00 2 . Lt | on 35757.30 E By 163833

Figure 4 — Advertising costs in June 2017

The cost of call-tracking for June was 2400 rubles. Total net savings of 5628.01 rubles. And this is
with a fairly small budget for advertising. But that's not all. Due to the increase in the coverage of the RSA
for low-frequency requests, it began to receive more calls from this source. And the price of a click on the
RSA is much lower than on the search. Total, 1 unique call from advertising in June costs 872.13 rubles.
Believe - it is very good price of a lead for the b2b segment in Moscow.

In the business environment, from 30 to 100% of sales are done by phone - it all depends on the
specifics. Many managers (about 66%) are confident in the effectiveness of incoming calls, especially
compared to other types of contacts with potential customers. Internal statistics show that firms that make
sales on the Internet miss about 30% of calls, but quite often they do not even know about it.

Call-tracking is a special technology, through which it is possible to associate incoming phone calls
with the source of advertising, detailing information to the keyword.

Call-tracking is a technology that allows you to track, analyze and process phone calls. Tracking and
processing can be done in different ways: manually and automatically. There is a logical question: what is
the purpose of call-tracking, what does this system provide? Firstly, thanks to it, setting up your adver-
tising campaign can be very effective. Call-tracking begins to evolve with the setting of the advertising
campaign and its binding to the tracker. What is call-tracking used for? One large marketing agency has
conducted a research. The Agency examined 100 organizations operating in eight different business
sectors. It is revealed that about 70% of all orders are carried out by phone and, certainly, businessmen
should consider it not to miss profit. Thanks to call-tracking you can make your business truly efficient
and profitable. In table 1, the systems of call-tracking, taken from Internet sources are considered [11].

The discussion of the results

Based on the reviewed all types of call-tracking system, we will develop our system in the Republic
of Kazakhstan. What will our technology consist of? Each user on the site is allocated a unique virtual
phone number from the prepared pool. The script in the system automatically determines the advertising
source from which the visitor came, as shown in figure 5. What is a pool of numbers? This is a set of
virtual numbers leased from the service call-tracking or own. The number of rooms must be enough to
cover all the people who are present at the same time on the site.
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Systems of call-tracking

Ne Name

About the service

Cost

Features

1 2

3

4

5

1 | "Target Call"

Metrics

from Yandex.

In Yandex. Metrics, you can
activate the service "Target
Call".The service allows you to
assign a number to any of the
traffic sources. The amount of
numbers is unlimited. Service
counts the number of calls and
gives detailed statistics

One "number-day" of
Yandex costs 11 rubles.
Pay for the service one
month in advance, that
is, the minimum cost is
330 rubles.

The "target call" works only with the
Yandex. Metrica counter. If you do
not want to put it for some personal
reasons, then you will not be able to
connect the service.So far, the service
is available only for Moscow, St.
Petersburg, Nizhny Novgorod and the
region, Samara and the region. Calls
from banners installed on other sites
cannot be tracked either - "Target
Call" works only according to the
code assigned to the website, tied to
the number

2 | Track calls
with Google

AdWordshastheabilitytotrackphon
ecalls (conversions) for your ads
with the extension "Phone
Numbers." In setting up the
conversion account, you can set
the minimum talk time so that
useless short calls are not
considered. The tool allows you to
detail the statistics for queries or
campaigns. You can track calls for
advertisements, for numbers on
the site, for conversions imported
from AdWords from other
systems

The service is free

The feature works only for AdWords
advertising. You can track calls from
more than 20 countries, including

Russia, Poland, Germany, USA, etc.

ru

3 | CallTracking.

Quite a powerful analyzer with
good functionality. Allows you to
track conversions both offline and
online. Calls from each
advertising system are distributed
as standard in channels with
separate numbers. Allows to trace
and analyze the efficiency of
inquiries, that is the used keys.
There is a free demo version for
testing

Connection is free. The
package can be selected
depending on the
required number of
channels:

Basic (3 channels) -
1500 rubles per month.
Advanced (8 channels)
- 3990 rubles per
month.

Expert (20 channels) -
9990 rubles per month.
Separate tariffs for
analytics of calls to a
keyword

Technical support of the service
promises accuracy of counting with
an error of up to 10%. If you do not
pay the package, then keep access to
the personal cabinet and the
accumulated statistics, it is stored in
the service indefinitely. Call records
are stored for 1 year. Dedicated phone
numbers remain with the customer for
two weeks after the last paid period
ends. The service connects to many
CRM-systems (Salesforce, BPM
online, amoCRM, SugarCRM,
Microsoft Dynamics CRM and Bitrix
24) and integrates with popular
analytics systems and contextual
advertising automation services

4 | Calltouch

One of the first services with a
dynamic system of call tracking
(tracking calls to sessions).
Asolidgeographyofservices (40
countries and 60 cities). Technical
support declares an error of
counting no more than 7% and
promises to increase the number
of allocated numbers in case of
default

Standard packages are
not available, but you
can calculate the cost of
services on an online
calculator. For
example, for mobile
and regional numbers,
when you connect 5
static phones with an
average session
duration of 3 minutes,
500 sessions per day
will cost you 11,000
rubles per month.

The numbers do not connect
themselves to the interface of the
account, you need to make a request
to the technical support. A lot of
settings, which you can not easily
figure out yourself. There is a demo
version for testing

— 18 ——
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5 | Comagic The system of call tracking works | There are three basic When purchasing any package,
with all major Russian cities (37 standard packages: provided a personal manager. In the
regions). Immediately need to pay | Lite — 1000 Lite package, besides functionality,
for connecting numbers (450 rub/month. there is only integration with CRM.
rubles per room + monthly fee per | Optimum — 3000 Optimum already has a dedicated
room for 250-450 rubles rub/month. API, integration with Yandex.Direct
depending on the package), so the | Enterprise — 20000 and Yandex.Metrics, Google
first month will be more rub/month. AdWords, Google Analytics,

expensive than the next. The error
in counting is about 10%. It
integrates with third-party amo
CRM and has its own CRM

It is possible to connect
to any package in
addition functions at
additional expense.

contextual advertising automation
systems

6 | Lptracker.ru

In the market recently. The
service analyzes each advertising
channel, connects to an external
CRM, "captures" the visitor
immediately when entering their
site-fixes his profile vk.com Oh.
That is, even if the visitor did not
call you and did not leave a
number, you get his contacts for
the base of cold calls.

There are three
packages:

Freelancer - 900 rubles
per month. (up to 100
customers per day and
only 1 site).

Startup - 2000 rubles
per month. (up to 500
visitors a day from a
single site, in total you
can connect 3 sites).

More than 10 different products (call
records, virtual numbers, customer
geolocation, order collection,

etc.). There is a CallBack widget for
accessing visitors who have decided
to leave the site. You can analyze
your offline advertising, for example,
ads on transport.

7 | Our
technology

Is in development

The free period is 14
days.

The paid version,
depending on customer

It does not depend on the country, has
a box solution, which includes a
service for tracking, CRM, API for
third-party developers and the ability

requirements to integrate into the most popular
CMS. It allows analyzing traffic
sources and thus optimizing them. In
the future, it is planned to include in
the box solution mine PBX[17]
» ATE e

(o }—
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Figure 5 — Call-tracking structure

Operator
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Each advertisement will be assigned its own number. Accordingly, we will immediately understand
from which source the customer is calling. An example is shown in figure 6.

e

N

S

XN XX XX X1

O

B XXX XXX XX X2

=

BXRX XXX XX X3

S

S XX XXX XX X4

Figure 6 — Analyzing sources of incoming call traffic

Conclusions.

Based on the above, we can note why we need call-tracking:

— Defines the sources of calls by phone - which advertising brings calls and sales, and which uses the
advertising budget for nothing.

— Allows you to monitor managers and improve the quality of service.

— Reduces the number of missed calls - and therefore, customers that could go to your competitors.

— Submit statistics about calls to GoogleAnalytics or other analytical platforms.

— In the case of integration with CRM, automatically creates transactions, tasks and contact cards
upon the fact of the call.

First of all, the service is relevant for companies that have a more or less significant advertising
budget.

Call-tracking in any form carries certain costs. And saving on ineffective advertising should cover
them. Also, it is necessary to take into account the peculiarities of the business sector. It should be
connected to telephone calls. For example, a modern online store, this service may not be useful, because
most of the purchases are made online, without using the phone. But a service store, for example, a travel
agency, call-tracking can be very useful - the primary treatment often happens by phone. The same goes
for insurance companies, real estate sales, furniture, windows, etc. For example, according to polls, about
55% of car dealers have used or continue to use the call-tracking service to track effective advertising
channels. Using call tracking systems in your advertising campaigns, you will receive various reports on
calls and, most importantly, you will be able to really evaluate the work of the Call-center and, as a result,
optimize it [26].

REFERENCES

[1] Charles T.M., John M.D. (2001) Dynamic, real-time call tracking for web-based customer relationship management
[Google Academy] 2-3 (in Eng.).

[2] John T.L., Paul J.M. (1997) Telephone call tracking and billing system and method [Google Academy] 1-2 (in Eng.).

[3] Daric W., Scott F., Anuj A., Nitin A., Ebbe A., Mark H. (2004) Method and apparatus to allocate and recycle telephone
numbers in a call-tracking system [Journal of technical Sciences] (in Eng.).

[4] William A.K., Dorsey P.B., David A., Barry P., Lisa M. (1996) Incoming call tracking with interactive data collection
[Journal of technical Sciences] (in Eng.).

[5] Yiu F.K. (2006) [Journal of Innovative technology] Call tracking systems (in Eng.).

[6] Christopher L.R. (2003) Method and system for call tracking to discover inmate-employee fraternization [Google
Academy] (in Eng.).

[7] Tappero J.W., Khan A.S., Pinner R.-W., Wenger J.D., Graber J.M., Armstrong L.R. (1996) Utility of emergency, tele-
phone-based national surveillance for hantavirus pulmonary syndrome [JAMA] 275: 398-400 (in Eng.).

— 20 ——




ISSN 1991-3494 Ne 3.2018

[8] Anshul K., Surojit C., Chen C., Jian Zh. (2010) Call tracking for online content items [Journal of Internet technologies]
(in Eng.).

[9] Marina Z. (2004) Marketing in CRM strategy [INTUIT] 6-7.
https://www.intuit.ru/studies/courses/1154/151/lecture/4208?page=6 (in Russ).

[10] Nick L., (2007) What 1is Call Tracking and How Does it Work? [REVLOCAL] 3.
https://www.revlocal.com/blog/google-adwords/what-is-call-tracking-and-how-does-it-work- (in Eng.).

[11] Zoe-Lee S., (2014) An SEO Beginner Guide: What is Call Tracking and Why Should I Care? [SearchEnhineJournal]
1-2. https://www.searchenginejournal.com/seo-beginner-guide-call-tracking-care/83173/ (in Eng.).

[12] Vladimir E. (2011) Introduction to online advertising [INTUIT] 1.
https://www.intuit.ru/studies/professional_skill improvements/1381/info (in Russ).

[13] Natalia G., Roman S. (2012) Principles of marketing: Information [INTUIT] 1-3. (in Russ).

[14] Amir AK., Drew F., Kambiz H.H. (2015) The relationship between e-lifestyle and Internet advertising avoidance
[Australasian Marketing Journal 23] 38—48. (in Eng.).

[15] Jian L., Cong W., Xin-yi Z. (2014) Research on behavioral targeted advertising in mobile Internet [The Journal of
China Universities of Posts and Telecommunications, Volume 21, Supplement 1] 1-5. (in Eng.).

[16] Alex M., Ben S. (2007) Marketing Through Search Optimization [How People Search and how to be Found on the
Web] 198-203 (in Eng.).

[17] Zack K. (2018) What is call tracking? [RINGDNA] 1-3. (in Eng.).

[18]. Tom R., (2010) Call Tracking: A Key Component in Campaign Marketing Analytics [KissmetricsBlog] 1-3. (in Eng.)

[19] Carolyn L. (2017) What is call tracking? [CallRail] 2. (in Eng.).

[20] Grant E. (2015) Are You Missing 80% of Your Conversions? The Importance of Call Tracking [Case Study] 2-3 (in
Eng).

[21] Artur N. (2016) Call-tracking technology: working principle [Online-Journal] http://online-journal.net/7462-
tehnologiya-call-tracking-princip-raboty (in Russ.).

[22] Ivan R. (2018) How call tracking works, its types and advantages [Online-Journal] http://online-journal.net/7849-kak-
rabotaet-kolltreking-ego-vidy-i-preimuschestva.html (in Russ.).

[23] Anton G. (2010) Promotion of business on the Internet [Business of the week] 35-48. (in Russ.).

[24] Anastasia D. (2007) Ways to advertise your business [Business of the week] 23-25. (in Russ.).

[25] Eric W. (2009) Advantages of advertising on the banners [Internet=advertising] 77-85. (in Eng.)

[26] Alexander M. (2015) Why call tracking for your business [Encyclopedia marketingas] 1-4.
https://www.marketing.spb.ru/lib-comm/dm/calltracking.htm (in Russ.).

[26] Bob E. (2014) Cold calls: saying doesn't mean selling [Encyclopedia marketingas] 2-7.
https://www.marketing.spb.ru/lib-comm/dm/cold_calling.htm (in Russ.).

[27] Michael K. (2004) Methods of information gathering and analysis tools [Information technology] 58-63. (in Russ.).
[28] Ivan S. (2015) "I hear dead clients." Number of tracking: what, how and for whom [INTUIT] 21-26 (in Russ.).
[29] Dmitry K. (2017) Myths about Call Tracking [INTUIT] (in Russ.).
[30] Novak G. (2017) Analytical must have for business [New advertising] 19-23 (in Russ).

A. I/ICMal/IJIOBal, 0. Hoxycaﬁ', A. Oanﬁaﬁ', B. HKOB.}IeB', C. COBeTKI/IHl, . JInxageBckuii’

'Kasaxckuii arporexuuueckuii yuusepcurer um. C. Ceitpymiuna, Acrana, Kasaxcra,
*BeIopyCcCK il rOCY 1apCTBEHHBIH YHHBEPCUTET HHPOPMATHKH M PaIHodIeKTPOHKKH, Benopych

HUCITIOJIB30BAHHUE TEXHOJIOT'MH Call-TRACKING B COBPEMEHHOM MHPE

AnHOTanusi. Mup craHoBHTCsSI Bce Ooiiee pa3BHTBIM M C HOsiBIeHHEM VHTepHeTa, MOOWILHOI CBSI3U, NpU-
JIOXKCHHUN HabupaeT 000poThl U pa3BuBaercs call-tracking. B manHO# cTathe moapoOHO paccMOTpeHO moHsTHe call-
tracking, a Tak:ke ero 0oJblIast MOMYJIIPHOCTD, POJIb U IIPUMEHEHHE.

B coBpeMeHHOM MHpE KOMIAHHH HCHOIB3YIOT OOJBIIOE KOJUYECTBO KAaHAJIOB TMPHUBIICUCHUS KIIUEHTOB:
KOHTEKCTHAsI pekjiamMa, GaHHepHask peKiiama, pexiiama Ha paauo win TB, Hapy)kHas pekiiama u Tak fganee. [loatomy B
CTaThe PacCMOTPEHBI Bce BHIBI call-tracking, KOTOpbIe CYHIECTBYIOT HA AaHHBIA MOMEHT M OIKCAHbI PUHIIUITBI UX
paboTEHL.

B pesynbrare 3TOro, HCHOJB3Ys PEIICHHS OTCIICKHUBAHUS 3BOHKOB JUIS W3MEPEHHUS! POU3BOJUTEILHOCTU
rdpoBoii u odaliH-pekIaMbl, MApKETOJIOTH TENEePh MOTYT JIydllie ONTHMU3UPOBATH CBOIO CTPATETHIO JIJIsl IPHUBJIE-
YEHUsI OTCHI[MAJIBHBIX KIMEHTOB U POCTa JOXO/O0B. JlaHHBIE U HUAEH OTCIIEKHUBAHHS 3BOHKOB - TAK)KE Ha3bIBAEMbIE
AHAJIUTUKON 3BOHKOB, anPI6yIlHel>lI 3BOHKOB M HMHTCJUJICKTOM BbIZOBa - IMO3BOJIAIOT MApPKETOJOI'aM PbIHKA I'€HCPU-
poOBaTh JIy4lINE KOHBEPCHUOHHLIC 3BOHKH, CHUKATh UX CTOMMOCTH 3a JIMACPCTBO, MECPCOHAINIUPOBATH KJIIMEHTCKHU I
OIIBIT ¥ CTUMYJIUPOBATB POCT.

B pabore paccMOTpeHBI TJIaBHbIE MPEHMYIIECTBA HCIOJIL30BAHUS JTAHHOW TEXHOJIOTHH CPEAM KOMITAHHH.
Onucan peanbHblil pumep npumenenus call-tracking komnanwueit B Poccun. [IpuBeieHo moapodHoe onucanue.

KioueBble ciioBa: TexHosorus, call-tracking, orciexuBanue, pekjiaMma, CaiT, 3BOHKH.
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A. Mcmamosa', O. Iokycaii', A. Omup6aii’, B. SIxosaes', C. Coserxun’, JI. JIuxaueBckuii’

'C. Ceiidynmun atbinmars Ka3ak arpoTexHHKaIbIK yHUBepcHTETi, Actana, Kazakcran;
?BenopyccnsuIbiK MHDOPMATHKA JKOHE PaJMOdIeKTPOHNKA yHHBepenTeTi, Bemapyccns

CALL-TRACKING TEXHOJIOTUSICBIH KA3IPTT KE3/IE ITAHJJAJIAHY

AHHOTANMsAA. OJIeM WHTEPHETTIH, MOOWMIbAI OalIaHBICTHIH, KOCBIMIIAJIAPIbIH Maiina OOMybIHAH CEPIiHII
nmamyna xoHe call-tracking KapKBIHIBI JaMBInT Kene xatblp. by makanana call-tracking yFBIMBI )KoHE COHBIMEH KaTap
OHBIH YJIKCH aTaFbl MCH POJIi, KOJIaHBLTYhI XKaH-)KaKThl KApacTHIPhLIAJIEL.

Kazipri 3amMania KOMIaHusUIap KIACHTTEPII TAPTYAbIH KOITEreH KOJMIaphlH KOJJaHA bl: KOHTEKCTI )KapHaMa,
OanHepni xapHama, panuo Hemece T/l skapHama, CBIPTKBI JkapHaMa jkoHe T.0. COHIBIKTaH MaKajaja Kasipri kKesae
Oap call-tracking KpI3MeTiHIH OAPIBIK TYpiepi )KOHE KYMBIC ICTEY IPUHIUOTEP] KapaCTHIPBUTFaH.

OCBIHBIH HOTW)KECIHAE CaHIBIK JXKoHE OQIaifH-KapHaMaHBIH OHIMIIUIITIH ©JIIey YIIiH KOHBIpayJIapAbl Kasa-
Fajay IIeNMiH KaObuiiay apKbUIbl MapKeTOJIOrTap MOTEHIUAIbI KIMEHTTEP I TapTy KOHE KipicTi ecipy YIIiH e3
CTpaTerusulapblH OHTailnaHipipa anaapl. JlepekTep MeH KOHbIpayAbl Kajaranay wHIesuiapbl - KOHbIpayJap/bl
Tayfaynap Aem aranajbl, KOHbIpaybl aTTeCTAlMsUIAY HKOHE KOHBIPAY LAY - MapKEeTOJOITapFa yKaKchl KOHBEPCHs
KOHBIpayJapblH jKacayra, KeIIOacHIbUIbIK YILIIH HIBIFbIHIAPABI TOMEHIETYre, KIMEHTTEPIIH TOKIpUOeCiH Keke-
JICHIIIPYTE KOHE OCY/Ii BIHTAJIAHBIPYFa MYMKIHIIK Oepei.

JKympicTa OepiireH TEXHONOTHSHBIH KOMIAHWSIAP apachlHAA KOJIMAHYIBIH OacThl apTHIKIIBUIBIKTAPHl Ka-
pacteipeiTFaH. Peceiingeri 0ip xommanusHbIH Call-tracking KbI3MeTiH KOJIAHYBIHBIH HAKTHI MBICAJIBI CUIIATTAIIFaH.
ToMNBIK CHUITATTAMACHI KEATIPUITeH.

Tyiiin ce3aep: Texnonorus, call-tracking, Kanaranay, >kapHama, CaifT, KOHbIpayJap.
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DEVELOPMENT OF EYE OINMENTS COMPOSITION
FROM SAFFLOWER EXTRACT

Abstract. In recent years, the growth of self-medication with the help of antibiotics, water and air pollution has
led to increasing in the number of allergic and fungal diseases. Synthetic drugs exacerbate pathological processes, in
addition, the side effects of these drugs exceed the expected therapeutic effect. Therefore, in recent years, there has
been a significant increase in demand for herbal products. The results of the search for promising sources of anti-
mycotic activity among representatives of plant flora also confirm the real possibilities of creating on their basis the
effective antifungal agents in ophthalmic practice.

Key words: fungicidal and antibacterial actions, safflower, eye ointments.

At present, the main attention in pharmaceutical activity in the Republic of Kazakhstan is aimed at
ensuring an annual increase in the nomenclature and volumes of production of high-quality pharma-
ceutical products by domestic producers. The drug policy of the Republic of Kazakhstan is based on the
principles of providing medical institutions and the population of the republic with effective, high-quality,
safe and affordable medicines.

Today, plants are one of the most important sources of medicines (LP) used in various areas of me-
dical practice. This is explained by the fact that herbal preparations have a wide range of pharmacological
activity and, as a rule, do not cause side effects with rational application. The most optimal dosage form
for the treatment of eye diseases is ointment, since the effect of eye drops and solutions is short-lived, and
the ointment forms a film on the eye mucosa and gives a long-term therapeutic effect [2, 6, 24]. The
purpose of this study was to study the antibacterial and antifungal activity of the extracts provided and to
determine their minimum bactericidal and fungicidal concentrations against museum strains of
microorganisms, and to determine the optimal composition of ocular ointment bases.

Cathamus tinctoris (Safflower C. tinctorius) belongs to Asteraceae family in the order of Asterales
which contains about 22,750 genera and more than 1,620 species. The Carthamus species probably
originated from Southern Asia and is known to have been cultivated in China, India, Iran and Egypt,
almost from prehistoric times. During the Middle Ages it was cultivated in Italy, France, and Spain, and
was introduced into the United States in 1925 from the Mediterranean region. C. tinctorius has been
known as ‘Golrang’ in Iran. It is grown for the red/orange pigment in the flower petals which is used for
colouring rice and bread, and for dyeing cloth. The flowers of C. tinctorius are an important medicinal
material in prescriptions used for cardiovascular, cerebrovascular and gynecological diseases. In China,
the water extract of C. tinctorius has been developed as an intravenous injection, which is extensively
applied to treat cardiovascular diseases clinically [5]. Its dye is mainly used as a colouring agent [6].

The objects of the study were samples of CO, -extracts obtained from flowers of safflower
(Carthamus tinctorius L.), collected during the flowering phase.

Determination of antimicrobial and fungicidal activity of extracts was carried out by disco-diffusion
method (DDM). This method was realized by applying the discs processed with the test drug to Petri dish,
using sterile tweezers at a distance of 15-20 mm both from the edge of the cup and from each other. The
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results of DDM were taken into account by counting the diameter of the delay / growth inhibition zones
with an accuracy of 1 mm.

The test samples were CO,-extracts No 1 and No 2. Sample No 1 was an oily liquid of limpid color.
Sample No 2 was a bright orange liquid. Due to the lack of data concerning the concentration of the active
substance, the stock solution was the initial concentration. The method of serial dilution was carried out.

As test microorganisms, the following groups of strains were used: 1. for the research of antibacterial
activity: Staphylococcus aureus ATCC 6538-P (museum sensitive strain); Staphylococcus aureus ATCC
BAA-39; Staphylococcus epidermidis ATCC 12228; Escherichia coli ATCC BAA-196. 2. for the research
of antifungal activity: Candida albicans ATCC 10231 (museum sensitive strain).

Testing was carried out on liquid nutrient media: Mueller-Hinton broth (standard antibiotic sensitivity
medium) and RPMI 1640 medium (medium recommended by CLSI M27-A2: «Reference Method for
Broth Dilution Antifungal Susceptibility Testing of Yeast» for testing fungicides).

To determine the antimicrobial activity, 10 tubes of the Eppendorf type were used. In all test tubes,
except for the 1** (from 2 to 10), the nutritious broth of MHB was dispensed in the amount of 0.5 ml. The
working solution (sample No 1 and sample No 2) was added in pure form (in a volume of 0.5 ml) to the
first tube, with the MXB (0.5 ml) already present in it. Next, serial dilutions were made, which were
carried out by taking the mixture (MXB (0.5 ml) + test preparation (0.5 ml)) from the 2™ tube in the
amount of 0.5 ml into the 3" tube already containing 0,5 ml of broth. 0.5 ml of the test sample in the broth
was thoroughly mixed and transferred from the 3™ tube to the 4™ also containing initially 0.5 ml of broth.
This procedure has being repeated until the required amount of dilution was achieved. 0.5 ml of the
mixture from the last tube was removed. Thus, the following dilutions were obtained: 1: 1; 1: 2; 1: 4; 1: &;
1:16; 1:32; 1:64; 1: 128; 1: 256, which corresponds to the tubes from the 1* to the 10™. After conducting a
series of dilutions, 0.05 ml of test strains of microorganisms at a concentration of 1.5 x 106 COE / ml
were added to all the tubes. The procedure was repeated for all test samples.

All samples have being incubated for 18-24 hours at 37°C. On the expiry of incubation the sowings
were carried out onto Petri dishes to determine the living cells. After seeding, the dishes were placed in a
thermostat for 18-24 hours at 37° C for bacteria.

The results were taken into account by the presence of visible growth of microorganisms on the
surface of a dense nutrient medium. The minimum bactericidal concentration (MBC) was the smallest
dilution in a test tube that suppressed the growth of microorganisms.

The results of the research of antibacterial and fungicidal activity of extracts in respect of five strains
of pathogenic microorganisms S. aureus ATCC 6538-P, S. aureus ATCC BAA-39, S. epidermidis ATCC
12228, E. coli ATCC BAA-196 and C. albicans ATCC 10231 are presented in tables 1, 2 and figures 1, 2.

From the data presented in Table 1 for the serial dilution method, it can be seen that the test sample
No 1 exhibits an expected bactericidal activity against the susceptible strain of S. aureus ATCC 6538-P at
1: 128 dilution, as well as fungicidal activity against C. albicans ATCC 10231 in 1:1 dilution (MBC at this
dilution).

From the data presented in Table 5 for the serial dilution method, it can be seen that the test sample
No 2 exhibits bactericidal activity against sensitive and resistant strains. For instance, for multidrug
resistant S. aureus strain ATCC BAA-39, sample No 2 is active at a dilution of 1: 4, for S. aureus sensitive
S. aureus ATCC 6538-P in a ratio of 1:128, for epidermal staphylococcus S. epidermidis ATCC 12228 - in
the dilution 1: 2, and for E. coli ATCC BAA-196 - 1: 4. Sample No 2 was not active against fungi of the
genus Candida.

To make ointments, you need to go to marketing analysis. In the next study, the data obtained from
plant substances for ophthalmic ointments from the State Register of medicines of 2018 are indicated. The
collected results were included in computer forecasts and market share analysis models.

Tables 1 — The results of the research of antibacterial and fungicidal activity

Test sample S. aureus ATCC S. aureus ATCC | S. epidermidis ATCC E. coli ATCC C. albicans ATCC
6538-P BAA-39 12228 BAA-196 10231

Sample No 1 1:128 Not active Not active Not active 1:1

—— 4 ——
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a

Figure 1 — The results of the antimicrobial activity of sample No. 1 in relation to museum test strains:
a— C. albicans ATCC 10231, 6 — S. aureus ATCC BAA-39, B —S. aureus ATCC 6538-P,
r — S. epidermidis ATCC 12228, 1 — E. coli ATCC BAA-196
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Table 2 — Results of the antimicrobial activity of sample No. 2 obtained by the serial dilution methods

Test sample S. aureus ATCC S. aureus ATCC | S. epidermidis ATCC E. coli ATCC C. albicans ATCC
6538-P BAA-39 12228 BAA-196 10231
Sample No 2 1:128 1:4 1:2 1:4 Not active

Figure 2 —

The results of the antimicrobial activity of sample No. 2
in relation to museum test strains:
a— C. albicans ATCC 10231,
6 —S. aureus ATCC BAA-39,
B —S. aureus ATCC 6538-P,
r—S. epidermidis ATCC 12228,
n—E. coli ATCC BAA-196
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17 types of ophthalmic ointments have been registered in the state register, of which 35% are
produced by Russia, 18% by Belgium, 17% by Germany, 12% by Egypt and 18% by other countries. As
you can see, according to the results of the study there are no ophthalmic ointments of domestic pro-
duction. Analysis of the studies suggests that it is extremely relevant now to search for new antimycotic
agents of plant origin in ophthalmology in the Republic of Kazakhstan. Given these marketing studies, we
must produce a domestic ophthalmic ointment, but first we need to choose the optimal composition of
ophthalmic ointments.

Ointments are manufactured on the basis specified in private articles. For the preparation of a soft
dosage form, the bases permitted for medical use are used. Obtaining ophthalmic ointments, we developed
5 models using various auxiliary substances that form hydrophilic and hydrophobic bases (table 3).

Table 3 — Selection of the model

Basics Nel No2 Ne3 No4 No5
Oil vaseline 2-3 2-3
Lanolin anhydrous 1,0 1,0 1,0
Vaseline grade (for eye ointments) Before 10,0 9,0 Before 10,0 9,0
Paraffin liquid 2,0 1,0
Vegetable oil 2,0

The optimal composition of the ointment of the following composition was chosen: lanolin
anhydrous-1.0, vaseline 0il-2-3 drops, vaseline grade (for ophthalmic ointments) -to 10.0.

Test sample No 1 exhibits an estimated bactericidal activity against a susceptible strain of S. aureus
ATCC 6538-P at 1:128 dilution, as well as fungicidal activity against C. albicans ATCC 10231 in a 1:1
dilution (MBC at this dilution).

Test sample No 2 shows bactericidal activity against sensitive and resistant strains. For instance, for
multidrug resistant S. aureus strain ATCC BAA-39, sample No 2 is active at a dilution of 1:4, for
S. aureus sensitive ATCC 6538-P in a ratio of 1:128, for S. epidermidis ATCC epidermal staphylococcus
12228 - in the dilution 1: 2, and for E. coli ATCC BAA-196 - 1: 4.

For optimal composition, model No 1 was chosen. Often the base for eye ointments is Vaseline grade
(for eye ointments) that does not contain reducing substances, and also mixes in all proportions with fats,
fatty oils (except castor) and waxes. Vaseline is not absorbed by the skin and mucous membranes, slowly
and not completely releases the active substances. Therefore, it is advisable to use it in ointments acting
superficially. Pure petrolatum has a local effect, as it is hydrophobic and poorly distributed in the conjun-
ctiva. Lanolin is chemically inert enough, neutral and stable when stored. It has a high emulsifying ability.

The test samples show the expected biological activity with respect to opportunistic bacteria and
fungi of the genus Candida.

The obtained results of the antimicrobial and fungicidal activity of the safflower extract testify to the
prospect of its further study and application as an active substance for the development of ophthalmic
ointment used in ophthalmic practice.

The composition and technology of the ointment that meet the requirements of the State Pharma-
copoeia of the Republic of Kazakhstan.have been theoretically substantiated and experimentally deve-
loped. The composition of the ointment is represented by the following ingredients; Vaseline varieties (for
ophthalmic ointments), lanolin anhydrous and vaseline oil. It is planned to study and standardize the
quality of the ointment.

According to the results of market research revealed that the Kazakhstan pharmaceutical market there
is no eye ointments Kazakhstan production and plant origin. This gives the right direction to pharmacists
and clinicians who could solve this problem.
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Practical use of plant raw materials, from which medicinal preparations are prepared, occupies a
special place in medicine, because they are cheaper and can compete successfully with costly synthetic
ones, [5, 8, 10].

The advantage of medicinal plants in front of many synthetic drugs is that the plants contain alka-
loids, vitamins, microelements and other biologically active substances that are in certain proportions and
are less toxic, respectively, adverse adverse reactions are less frequent [7, 9].
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INFLUENCE OF SULFUR CONTENT AS A PART OF A COMPOSITE
ELECTRODE ON ITS ELECTROCHEMICAL SOLUBILIZING
AT ELECTROLYSIS BY ALTERNATING CURRENT

Abstract. The studies at polarization of alternating current of the electroconductive sulfur-graphite electrode
with various ratio of sulfur 30+70% (masses) and graphite in a composite electrode are presented. The influence of
main parameters of electrolysis: densities of current, concentration, temperature of electrolyte, electrolysis duration
on sulfur electro dissolution are considered. The method of production of the electroconductive composite sulfur-
graphite electrode is developed. The maximum electrochemical activity of sulfur is reached at a ratio of sulfur and
graphite in an electrode of 50-65% and 35-50% respectively.

Key words: sulfur, sulfur-graphite electrode, electroconductive, electrooxidation-reduction, electrodissolution.

Introduction. Recently, due to the development of the oil processing industry and the intensifying
ecological situation, it is grown a matter of utilization of sulfur-containing waste of the refineries and
demand for the study of a possibility of effective oil waste recycling for the purpose of obtaining of the
sulfur compounds. In this regard, the problem of technogenic sulfur application is very relevant as the
amount of the stored sulfur annually increases in our country [1, 2]. As the main solution of this problem,
it will be a study of electrochemical properties of elementary sulfur in water solutions under the action of
alternating current and application of electrochemical methods of processing of sulfur-containing waste
along with traditional approaches.

The purpose of this work is the establishment of the influence of content of sulfur as a part of a
composite electrode on its electrochemical solubilizing at electrolysis by alternating current, regularities
and optimum conditions of electrochemical solubilizing of sulfur at polarization by alternating current
depending on various factors.

Methods. For the purpose of studying of the electrochemical behavior of sulfur, the method of
production of an operational electroconductive sulfur and graphite electrode were developed [3]. Produc-
tion of a composite sulfur and graphite electrode provide to the sulfur that is poorly carrying electric
current, electrochemical activity where sulfur is as the main reagent and cementing material for coupling
of disperse particles of powder of graphite, and graphite attaches to the electrode high electroconductive
properties [4].

The porosity and conductivity of a sulfur and graphite electrode depend on a percentage ratio of
sulfur and graphite. Due to this fact, we have conducted researches at the polarization of alternating
current of the electroconductive sulfur--graphite electrode with various ratio of sulfur and graphite in a
composite electrode.

Experiments were provided in the alkaline medium at a room temperature with a titanic wire elec-
trode with a working surface 2-10° m” and a sulfur and graphite composite electrode, the content of sulfur
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in which changed 30 + 70 %. The optimum density of current on a titanic electrode investigated by us
before [5] was 60 kA/m’.

Results and discussions. Results on application of admissible density of current at various content of
sulfur in the sulfur - graphite electrode are shown in table 1. For comparison, as well as values of admis-
sible density of current at the polarization of an electrode by a direct current are presented.

Table 1 — Admissible densities of current at the electrode polarization by various sulfur content

Ratio of sulfur and graphite, 30:70 40:60 45:55 50:50 60:40 65:35 70:30
mass, %
admissibles A/m’” (alternating 100 — 100 -
current) 100 — 700 1100 1000 | 100-900 | 100800 | 100600 | 40 - 125
fadmissibles A/M” (direct current) 50-400 | 50-500 | 50-400 | 50-300 | 50-250 | 50-150 | 50—100

It should be noted that electrochemical solubilization of sulfur at polarization by direct current
proceeds at a voltage of 12-15 V and above, and at polarization by alternating current — at 6,0-8,0 V.
These data demonstrate that at solubilization of sulfur under the influence of alternating current the
expense of the electric energy decreases about twice.

As a result of electrolysis, it is established that sulfur has electrochemical activity, there is involved
its oxidation with the formation of sulfite ions and reduction with formation polysulfide ions on the
following reactions respectively:

S° + 60H -4e” — SO;* + 3H,0

nS°+2e— S, %

E°=-0,657 B (1)
E°=-0,5B )

The study of influence of densities of current on the sulfur - graphite electrode (table 2) containing
various amount of sulfur has shown that at the content of sulfur in an electrode from 30 to 65% the
interval of optimum density of current equal to 250-350 A/m’ as further increase the density of current
leads to noticeable reduction formation of sulfite ions which make oneself understood by decrease in a
share of reaction of oxygen precipitation. In research area of densities of current, the maximum current
output on formation sulfite ions equals to 142-256%.

High content of sulfur in an electrode (70%) does not allow for the carrying out electrolysis at rather
high values of current density. At that the working interval of current density of electrolysis much taper
away (table 2) which was 40-125 A/m’ that is possible to explain by the decreasing of electric conduc-
tance of an electrode, at the same time the current output size of sulfite ions formation relative to the lowly
and doesn't exceed 83,3%.

Table 2 — Values of current output of formation sulfite ions in dependence from current density on a sulfur-graphite electrode
(i = 60 KA/m?, Craon = 2 mol/l, t =30 °C, 1= 0,5 h)

Sulfur content Current density, A/m’
in electrode (S:C), % 100 150 200 250 300 350 400
30:70 20,8 32,5 63,8 90,1 105,7 101,9 75,3
40:60 31,4 50,0 92,5 142,8 180,0 160,5 101,2
45:55 30,5 100,8 145,7 201,3 213,2 183,4 95,5
50:50 50,2 175,1 240,4 250,1 256,2 225,6 145,4
60:40 92,5 1273 165,2 192,3 207,5 187,4 150,0
65:35 15,1 60,0 115,0 145,2 156,3 142,5 85,3
Sulfur content in electrode Current density, A/m’
(5:6), % 40 60 80 100 115 120 125
70:30 29,8 37,5 51,1 56,5 76,2 81,4 83,3
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At the densities of current more than 125 A/m’, the electrode containing 70% of sulfur completely is
passivitied. This electrochemical behavior of sulfur would be expected, based on physicochemical
properties of sulfur, in particular, the fact that elementary sulfur is very bad conductor of electric current.

Results of researches of the influence of concentration of sodium hydroxide on current output of
current sulfite ions formation are shown in Table 3. At the content of sulfur in the electrode 30+70%
current output of sulfite ions formation by increasing in the concentration of NaOH from 1 to 6 mol/l is
decreased that likely, make oneself understood by reduction in the rate of electrochemical process because
of increase in an excess voltage of the main electrochemical reaction.

Table 3 — Current outputs of sulfite ions formation in dependence from concentration of sodium hydroxide
(i; = 60 KA/m?, igc = 300 A/m?, t = 30°C)

Sulfur content in electrode Concentration of NaOH, mol/l
(S:C), % 1 2 3 4 5 6
30:70 150,0 105,7 90,0 75,2 62,5 55,0
40:60 2253 180,0 152,5 128,9 105,4 80,7
45:55 240,2 213,2 180,0 165,0 139,5 115,7
50:50 255,1 256,2 250,8 230,4 205,9 160,5
60:40 2104 207,5 200,0 180,8 160,2 152,5
65:35 166,7 156,3 1354 125,0 102,3 86,7
70:30%* 1559 56,5 30,7 25,4 19,7 14,3
*Electrolysis were carried out at current density i, = 100 A/m? other conditions are analogous.

Special interest had the electrolyte temperature research on sulfur electrosolubilizing as from
literature it is known that with temperature increase its reactionary ability should increase.

Influence of temperature on a current output of a product formation in dependence on the sulfur
content an electrode is presented in table 4.

Table 4 — Values of current output on sulfite ions formation in depending on temperature
(i = 60 KA/m?, is.c = 300 A/m?%, Cyaon= 2 mol/l)

Sulfur content in electrode Temperature, °C

(5:C).% 20 30 40 50 60 70
30:70 125,0 105,7 82,5 63,9 38,7 25,0
40:60 212,5 180,0 165,0 137,3 118,7 90,2
45:55 174,8 213,2 198.7 1489 1153 75,0
50:50 250,1 256,2 224.9 185,6 150,0 1204
60:40 237,5 207,5 175,0 140,2 112,5 77,5
65:35 190,8 156,3 132,5 110,0 83,9 63,1
70:30%* 25,4 56,5 115,0 170,3 2250 280,7

By analyzing experimental data it is assumed, that at the sulfur content in an electrode of 30-65%
with growth of temperature is observed a decrease in current output on sulfite ions formation. At
concentration of sodium hydroxide more than 4 M and temperatures over 60°C obtained values the current
output on sulfite ions formation is decreased that is explained by the formation of polysulfide sulfur in
solution due to solubilizing on the mechanism of disproportionation (3):

2nS° + 60H — S,0;” + 2S,.,> + 3H,0. 3)

At the content of 70% of sulfur with current output on sulfite ions formation rectilinearly increases in
an electrode. It is established that with the increase in duration of electrolysis from 10 to 60 minutes, a
current output on sulfite ions formation decreases irrespective of the content of sulfur in electroconductive
sulfur-graphite electrode, that is explained by course of the course secondary process proceeding on it
(table 5).

— 3 ——
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Table 5 — Current output on sulfite ions formation depending on electrolysis duration
(i = 60 KA/m?, is.c = 300 A/m?%, Cyaon= 2 mol/l)

Sulfur content in electrode Electrolysis duration, min

(5:0), % 10 20 30 40 50 60
30:70 49,8 82,5 105,7 90,3 75,0 52,1
40:60 100,0 167,5 180,0 169,8 140,2 110,0
45:55 151,0 201,1 213,2 198,7 160,4 115,3
50:50 3253 265,3 256,2 215,3 175,0 135,6
60:40 462,5 301,2 207,5 110,7 90,3 40,7
65:35 2252 194,0 156,3 125,0 80,7 50,0
70:30%* 190,7 79,6 56,5 445 28,1 243

Based on the obtained results, it is established that the optimum sulfur content in the electrode is
located in the range of 30-70%, since at a sulfur content of less than 30%, the electrode has a low strength,
and when the sulfur exceeds 70%, a sharp increase in the electrical resistivity of the electrode occurs.

Conclusion. Thus, experimentally, it was established that the maximum electrochemical activity of
sulfur is achieved by a ratio of sulfur and graphite of 50-65% and 35-50%, respectively [6].This ratio of
sulfur and graphite in the electrode allows for its use in electrolysis for the synthesis of sodium sulfite. The
effect of the main electrolysis parameters on the electrical dissolution of sulfur was studied. It is estab-
lished that by increasing of the sulfur content in the electrode, the mechanism of the processes course
changes. When sulfur is used as the active material of the electrode, difficulties arise because of the low
electronic conductivity of sulfur. Tests of various materials showed that graphite is the most resistant,
good electronic conductivity and the ability to form conductive frames. When introducing graphite powder
into the composition of the active mass, a good current supply and uniformity of current distribution
throughout the electrode are provided due to the large contact surface of the sulfur with graphite. Due to
the high specific surface area of the phases, the use of a composite electroconductive sulfur-graphite
electrode allows obtaining high speeds of the processes taking place on it. The above mentioned results
indicate a high activity of sulfur-containing electrodes and the prospects of their application in the
electrolysis at polarization with alternating current for the synthesis of various sulfur compounds.
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METHODOLOGICAL ASPECTS OF ORGANIZATION OF ACCOUNTING
IN THE STATE SECTOR OF THE REPUBLIC OF KAZAKHSTAN:
ON CASH BASIS AND ACCRUAL BASIS METHOD OF ACCOUNTING

Abstract. The article is devoted to methodical aspects of recognition and accounting of incomes and expen-
ditures of state institutions in the conditions of reforming the accounting system in the public sector of the Republic
of Kazakhstan. The article presents the results of the conducted study on the transition from the cash method to the
accrual method in accordance with international standards of financial reporting of the public sector. In the course of
the research, methods of critical analysis and comparison of the methodological foundations of historically
developed accounting practices and a new evolving accounting system were used.
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As part of the transition program on reforming the accounting system in public institutions to the
accrual basis method, there were identified tasks for the formation and implementation of new accounting
rules and other regulatory legal acts on the organization of accounting and the formation of financial
statements in accordance with a new methodological basis.

The traditional methodological basis of accounting in public institutions on a cash basis allowed to
fulfill the primary tasks of providing accounting information on the implementation of financing plans and
control over the targeted use of budget resources.

In the article "Transition to Accrual Accounting. Technical notes and manuals", prepared by em-
ployees of Fiscal Affairs Department IMF Abdul Khan and Stephen Mayes stressed the importance of
switching to the accrual basis: "At the macrofiscal level, the importance of accrual accounting for macro-
economic policy arises from the fact that it measures assets and liabilities that are relevant to the overall
stance of fiscal policy and fiscal sustainability, but which are not measured by cash accounting. An accrual
accounting framework is essential to systematically determine the full costs of a government’s activities.
Full cost information (including noncash costs such as depreciation, and accrued civil service pensions) is
essential for assessing the efficiency of government services and thus is a key element of any public sector
performance management framework".

In the conditions of accounting organization in public institutions which act in accordance with a cash
basis method the classification by the source of financing was adopted as a methodological foundation for
the record expenditures.

This methodological approach allowed to realize accounting and operational control of the targeted
use of allocated budget funds, so far as the accounting records for each type of expenditure corresponded
directly with the appropriate accounts of allocated funding.

For the accounting of budget financing processes by public institutions, the following accounts of the
"Financing" section were set aside: expenditure financing of the public institution and other activities from
the budget; financing of capital investments from the budget; financing from other budgets; transfers
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financing; other funds for the maintenance of a public institution; financing of projects from external loans
and related grants [1].

For expenditure record purposes of budget funds by public institutions, the accounts were set aside to
reflect the process of using budget funds on a cash basis in order to compare the amounts of received
financing and their intended use.

For the purposes of expenditure records by the government agencies, the following accounts were
provided, which were combined into a single group, called "Expenditures on the Budget" [1]:

At the end of the accounting period, the expense accounts were closed to the corresponding accounts
of the received financing, which allowed to estimate their intended use.

Thus, the distinctive feature of the pre-existing accounting system on the cash basis method was the
recognition and subsequent closing of the accounting expenditure records to the accounts of the relevant
type of financing, which was not aimed to determine the financial results for the accounting periods.

The accrual method is aimed to recognize and correctly correlate income and expenses for reporting
periods in order to assess the effectiveness of resource use.

In the article of Yuri Biondi and Michela Soverchia "Accounting Rules for the European Commu-
nities: A Theoretical Analysis" pointed out the following: “The accounting system shall first establish
expenses that correspond to the period of reference and then match revenues that accrued to that period,
covering those expenses over time. This period — based matching avoids difficulties related to determining
the imputation of expenses to the activities accomplished during the period, in order to match all the cor-
responding contributions to the same activities (Anthony, 1978). In our framework, contributions and
expenses can be matched by taking the occurrence period as a reference. In this way, expenses are con-
sidered to be independent of contributions. Contributions are then matched not only with expenses and
corresponding activities but also with the period of reference (this is usually done for taxes and assimilated
inflows)” [3].

In the conditions of transition to the accrual basis method in accordance with the new methodological
fundamental, the expenditure records in public institutions is organized by separate accounts in order to
account for costs by item, by type of expenditure.

Thus, within the framework of the new methodological fundamental, the expenditure record of the
public institution is organized according to the types of expenses and the records for the accounting of
expenses are intended for the separate expense bookkeeping: wages (salaries), depreciation of long-term
assets, social tax, rent, municipal payments, etc.

In accordance with the new methodological fundamental the accounts for the expenditure record of
public institutions do not have no direct relationship with the accounts of the relevant types of financing,
and accordingly do not directly correspond with the financing accounts, and allow to determine the finan-
cial result at the end of the reporting period on an accrual basis method by closing the accounts of
expenses and incomes to the final account for recording the financial result of the reporting year.

To disclose the full information, straightforwardly in the profit and loss statement or in the footnote
each entity must provide with the expense breakdown into the subclasses using the classification which is
based on the nature of expenses or by its functional purpose.

Items of expenses are divided into subclasses in order to highlight costs and reimbursement of costs
for specific programs, activities or other segments.

To record for expenses, the accounts are assigned to the classification groups: operating expenses,
budgetary payments, asset management costs, and other expenses.

Subsection "Operating expenses” includes separate articles by types of expenses: labor costs; expe-
nses for the payment of scholarships; the cost of additional pension contributions; expenses for social tax;
expenses for compulsory insurance; expenses for reserves; travel expenses; expenses for utility payments
and other services; expenses for current repairs; expenses for depreciation of long-term assets; expenses
for settlements with the budget; expenses on rent; other operating expenses.

Subsection "Expenses on budget payments" contains the following items: Transfers costs; Expenses
for the payment of pensions and benefits; subsidy costs; expenses related to the payment of subventions.

Subsection "Expenses on asset management” includes the following articles: expenses on remu-
neration; other expenses for asset management.
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The sub-section "Other expenses” consists of items for recording expenses from changes in fair
value; expenses on retirement of long-term assets; foreign exchange losses; costs from impairment of
assets; expenses for creation of reserves and other expenses.

The transition to the accrual basis method allows to include in the content of profit part of the profit
and loss statement income from asset management, including the receipt of a part of the net income of the
investment object, dividends on state shareholdings and income on equity interests in legal entities,
income from property leases that are income of the budget [2].

The structure of the report about the financial activity of the public institution is also constructed by
types of costs, which makes it possible to substantially simplify the preparation of the report, and to
increase transparency in order to implement the principles of completeness, clarity, control and
accountability. So sections "Expenses of the public institution" and "Expenses on budgetary payments"
contain an itemized classification of expenses, allowing to implement the principle of reporting the results
of financial activity by type of expenditure [2].

Subsection "Expenditures of a public institution" includes the following itemized breakdown: wages;
scholarships; taxes and payments to the budget; expenses for reserves; travel expenses; utility expenses;
lease payments; the content of long-term assets; communication services; depreciation of assets;
impairment of assets; other operating expenses.

Subsection "Expenses on budgetary payments" contains information in the context of the following
articles: pensions and benefits; subsidies; transfers.

Income in the profit and loss statement is presented in three sections: income from exchange trans-
actions, income from non-exchange transactions and income from asset management.

Subsection "Revenues from non-exchange transactions” contains the following items: financing of
current activities; financing of capital investments; transfers; sponsorship and charitable help and others.

Subsection "Revenues from exchange transactions" includes: income from the sale of goods, works,
services; incomes on remuneration; other revenues from asset management [2].

For the accounting records of income of public institutions the following account are set aside which
allow to distinguish income from non-exchange transactions and income from exchange transactions. To
record income from non-exchange transactions, the separate accounts by types of income are provided:
income from financing current activities; income from financing of capital investments; income from
transfers; income from financing for the payment of subsidies; income from sponsorship and charity;
income on grants; income from financing from external loans; other income from non-exchange trans-
actions. And separately there is an account for adjusting the recognized income if there is a return of
budget balances.

To account income from exchange transactions, there are accounts for the accounting of income from
the sale of goods, works and services; income on remuneration; other income from asset management.
And for the separate accounting record of other income, which is related mainly to the need to adjust the
value of articles in accordance with the requirements of international standards and with non-monetary
items of income, including: income from changes in fair value; income on disposal of long-term assets;
income from gratuitous receipt of assets; income from exchange rate differences; income from
compensation for losses and other income [3].

Accounting of income and expenses on non-exchange transactions. Financing of public institutions is
classified by the following types: financing of operating activities and financing of capital investments.

Financing of operating activities is aimed for the spending of allocated funds at the amount of
planned purposes for payment of obligations of a government agency in accordance with the plan. Month-
ly for the amount of allocated financing of operating activities, the public institution recognizes income in
the current period, with the correspondence on the debit of the accounting records of planned
purposes(cash) and on the credit side accounts income from financing of operating activities.

In accounting of the income from financing of capital investments, the following accounting problem
was identified: the reporting period in which funding is allocated does not coincide with the reporting
period in which services will be rendered or work performed.

Thus, the established order of accounting of income from financing of capital investments is not
directed to get solution of the correct recognition and income and expense assignment tasks for reporting
periods.
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In the process of reformation of the accounting system for the purpose of gradual transition to the
accrual basis method, two alternatives of recognition and accounting of operations for financing of capital
investments were consistently applied.

At the first stage of the accounting system reform from January 1, 2013 to January 1, 2016, the first
version of the transitional rules for accounting for financing of capital investments was developed to
ensure a smooth, gradual transition from the cash basis method to the accrual basis method in the public
sector of the economy [3, 4].

In accordance with the original version of the accounting, the amount of financing received for
capital investments was recognized on the credit side 5011 "Financing of capital investments", which is a
balance sheet item "Net assets/equity", followed by write-off to the income account (account 6020 "invest-
ments") in the amount equal to accrued depreciation expense [3, 4].

At the first stage of the reform this allowed to balance (equalize) the recognition of expenses for
depreciation of long-term assets and amounts of recognized income for reporting periods.

This approach is close to the modified accrual basis method.

The initial version of accounting for financing of capital investments was almost borrowed from the
practice of accounting for government subsidies in the private sector, which also indicates possible
situations for the convergence of the methodological provisions of international standards for private
(IFRS) and public sectors (IPSAS).

Accounting of income and expenses for of exchange operations, accounting for settlements with the
budget for amounts that are budget revenues. The particularity of the accounting organization by a public
institution of the settlements with the budget for revenues which is subject to the transfer to the budget is
the adoption of a methodological approach for the simultaneous recognition of accrued income from
exchange transactions and accrued expenses for corresponding revenues subject to transfer to the budget.

This methodological approach allows not only to simultaneously recognize accounts receivable on
accrued income, but also accounts payable for settlements with the budget. The content of this metho-
dological approach can be illustrated by the following example.

This methodological approach has several advantages.

First, it allows us to take into account not only the incomes and expenditures of a separate public
institution in the context of relative isolation of accounting subjects with allocated separate resources, but
also incomes from exchange operations administered by public institutions, but which are budget revenues.

Secondly, the simultaneous recognition of accrued income and expenses will allow, at consolidation,
at the same time to exclude mutual settlements between the "Resource Provider" and the "Recipient of
Resources", as well as the relevant financial authorities.

When calculating income from exchange operations, an accounting entry is made on the debit side by
accounts receivable account 1231 "Short-term accounts receivable of buyers and customers" and on the
credit side by the income from exchange operations account. At the same time, the public institution's
obligation to the budget for funds received from the sale of assets is recognized as reflected in the entry:
the debit side by 7120 "Costs for settlements with the budget" account and the credit side by 3131 "Short-
term payables to the budget for income from sale of assets" sub account.

When paying accounts payable to the budget, an entry is made on the debit side by 3131 "Short-term
accounts payable to the budget for income from sale of assets" sub-account and a credit side by 1231
"Short-term accounts receivable of buyers and customers" sub-account, corresponding subaccount / cash
account of the Chart of Accounts [5, 6] .

The methodological approach applied at the first stage of the reform made it possible to compare
incomes and expenditures by periods in equal amounts, i.e. to counterbalance them, which for the
compilers of financial statements of public institutions that used the cash basis method of recognizing
income and expenses before the reform, it was more familiar and understandable.

At the second stage of the reform, the changes were introduced to recognize operations to finance
capital investments.

Taking into account the amendments made to the Accounting Rules, the amount of allocated funding
for capital investments in the budget account of a public institution is subject to recognition as part of
income: on the debit side by the planned appointment, under the credit side by the income account 6020
"Incomes from financing of capital investments" 3, 4].
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Based on the results of the study, the following methodological aspects of the developing accounting
system in the public sector of the Republic of Kazakhstan should be determined:

— firstly, in the transition from the cash basis method to the accrual basis method, the changes was
implemented to the classification approach that accounts incomes and expenditures, from the classification
that allows the record of expenditures to be carried out in close coordination by sources of financing, to a
detailed classification of expenditures by type of expenditure;

— secondly, from the intermediate version of the organization of accounting of incomes and
expenditures on capital investments, which reflects the modified accrual basis method, proceed to full
compliance with the accrual method requirements;

— thirdly, the opportunity to apply methodological approaches to recognize non-monetary items of
income and expenses, including such as depreciation of long-term assets, impairment of assets, income
and expenses from adjustments to the value of assets at fair value, exchange rate differences and others.

— fourthly, a lot of work is being done to create a single balance holder, which is based on a new
methodological basis for transferring and recognizing assets on the balance sheet of a single authorized
state body.

Thus, the financial statements prepared on the accrual basis method allow to implement the concep-
tual principles with respect to the accounting of public resources, as well as assessing the effectiveness of
activities, and assessments not only from the point of view of their target, but also their effective use.

Reforming the accounting system is aimed at solving urgent problems in assessing the effectiveness
of using budget funds, and will later allow the introduction of a results-based budgeting system, which is
the basis for improving the level of governance, accountability and control in the public sector of the
economy.
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KA3AKCTAH PECITYBJIMKACBI MEMJUIEKETTIK CEKTOPBIHJIAT'BI
BYXTAJITEPJIIK ECENITIH 9 AICTEMEJIIK ACHHEKTIJIEPI:
KACCAUJIBIK 9ICI ) KOHE ECEINITEY 9JICI

Annotanus. Makanana Kaszakcran PecriyOnukachiHBIH MEMJICKETTIK CEKTOPBIH/IA OYXTaJITePIIiK eCell KYHeciH
pedopmanay >xarmaiiblHIa MEMIJIEKETTIK MHCTHTYTTap/AbIH KipiCTep MEH LIBIFBICTapIbl €CENKe adyAblH oMiCTeMEIiK
acrieKTiiepiHe apHaiaFaH. Makaiga MEMIIEKETTIK CEKTOP/IBIH XaJIBIKAPAJIBIK KapXKbUIBIK €Cell CTaHIapTTapblHa ColKec
KacCaJbIK 9/IiCTEH eCenTey d/iciHe Keury OOMbIHIIA 3epTTey HOTHXKEIEPIH YChIHABL. 3epTTey OaphIChIHAa XKaHa Ja-
MBIIT JKaTKaH OyXTaJTepllik ecell KYHEeCiH KOHEe TapUXU TOHKIPHOECIHIH 9iCTEMENiK HeTi3epiH CABICTRIPY dicTepi
JKOHE CBIHU TaJlIay KOJITaHBULIBL.
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apalbIK Kap>kKputblK ecen crangaptrapsl (KCXKEC).




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

A. K. Yca6aes', C. A. Pontoppidan’, /. K. Yca6aes®

'Kaszaxckuil HalOHATBHBIH yHHEBepcHTET M. anb-Dapabu, Anmmatsl, Kasaxcras,
2Copenhagen Business School, Copenhagen, Denmark,
*Yuneepeurer Hapxos, Anmarsi, Kazaxcran

METOJOJOTNYECKHE ACITIEKTBI OPTAHU3AIIMA BYXTAJITEPCKOI'O YYETA
BTI'OCYJAPCTBEHHOM CEKTOPE PECITYBJIMKH KA3AXCTAH:
11O KACCOBOMY METOAY U METOAY HAUYNCJIEHUSA

Annotanusi. CTaTbs TOCBSIIIEHA METOAWYECKHM aclleKTaM IMPH3HAHMS M ydeTa JOXOJIOB M PacXOJlOB TOCY-
JAapCTBEHHBIX YYPEXKICHUH B YCIOBUSX PEeOPMHUPOBAHHS CHUCTEMBI OYyXTalITEPCKOrO y4eTa B TOCYHApCTBEHHOM
cekrope PecniyOnmku Kazaxcran. B cratbe npencTaBlieHbl pe3yiibTaThl IPOBEICHHOTO UCCIICIOBAHUS 110 IEPEXOLY C
KaccoBOI'0 METOJa HA METOJl HAa4MCICHHS B COOTBETCTBHU C MEXIYHApOIHBIMU CTaHAapTaMu (PUHAHCOBOW OTYET-
HOCTH OOIIECTBEHHOT'O CEKTOpa. B Xoe ncciaenoBaHus HCHOJIB30BaHbl METOABI KPUTHYECKOTO aHAIN3a U CPAaBHEHUS
METOZOJIOTHYECKUX OCHOB UCTOPUYECKHU CIIOKMBIIEICS MPAKTHKHU ydeTa U HOBOH Pa3BUBAIOIIEHCS CHCTEMBI yUeTa.

KiroueBble €jI0Ba: roCylapCTBEHHBIH CEKTOp, OyXTaJTEpPCKUH y4eT, KacCOBBIA METOM, METOJ HaYMCIICHUS,
MEXAyHapOAHbIE CTaHJapThl (PUHAHCOBOW OTUETHOCTH 001ecTBeHHOro cekropa (MCPOOC).

Information about authors:

Caroline Aggestam Pontoppidan — PhD, Associate professor of Department of Accounting and Auditing,
Copenhagen Business School, Copenhagen, Denmark, e-mail: cap.acc@cbs.dk

Ussabayev Arman — PhD student , Kazakh National University named after Al-Farabi, Almaty, Kazakhstan, e-
mail: ussabayev(@nationalbank kz

Damir Ussabayev — PhD student, Narxoz University, Almaty, Kazakhstan, e-mail: ussabayev.dk@gmail.com

— 4) ——



ISSN 1991-3494 Ne 3.2018

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 3, Number 373 (2018), 41 —49

UDC 541.13
M. B. Dergacheva, A. K. Zhanabaeva, V. 1. Yaskevich

D. V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry, Almaty, Kazakhstan.
E-mail: a.k.zhanabaeva@mail.ru

THE ELECTRODEPOSITION OF GALLIUM SELENIDE

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

Keywords: gallium selenide, electrodeposition, voltamperometry.

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

Thin Ga,Se; films can be obtained by the zol-gel technique at a crystal formation temperature [14].
Compared to the above-described method, the electrodeposition method from aqueous solutions to obtain
thin films on conductive substrates has a number of advantages and is an inexpensive method making it
possible to control thickness, morphology and structure of film during deposition 15-17]. In this work, the
conditions of gallium selenide electrodeposition on a glassy carbon electrode at a constant potential have
been studied.

Methods of study. Voltammetric measurements on a disk glassy carbon electrode with 0.07 cm®
surface and gallium selenide electrodeposition on flat glassy carbon plates of 1.0 cm” area were carried out
in a three-electrode thermostatted glassy cell using a silver-chlorine reference electrode and a platinum
counter electrode.
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Before the experiment, the electrodes were treated with fine abrasive 2000 paper, washed with distil-
led water and dried in the open air. The sulfate electrolyte with pH = 2.2 (0.45 M Na,SO, + 0.05 MH,SO,)
and the citrate buffer electrolyte with electrolyte pH = 2.92 were used as background electrolytes. The
latter was prepared from 39.3 ml 0.1 M sodium citrate and 60.7 ml 0.1 M HCI. The solutions of gallium
and selenium salts (analytically pure), 0.1 M Ga, (SO*), 0.1 M NaHSeOs; and 1 M GaCl; were used. The
concentration of gallium ions in these electrolytes was changed from 6-10° to 1.2:10" M and the con-
centration of selenium ions was maintained constant (2-10°M).

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

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

Results and Discussion

Voltammetric measurements on a disk glassy carbon electrode. To determine the effect of the
concentration of components in the electrolyte on the electrochemical process to reduce the ions, the
cyclic voltamperometric dependencies (CVA) of a glassy carbon electrode in a sulfate electrolyte and
citrate buffer solution were recorded. The scanning speed of potential was 20 mV/s in the 0 to -1.0 V
range and in -1.0 to + 1.2 V range in case of inverse scanning. Eectrolytes with varying concentrations of
gallium ions (6-10'3 M, 1.2:10%2M, 6:10*M, 8-10°M, 1-10" M and 1.2 IO'IM) at a constant concentration
of selenium ions (2-10°M) were investigated.

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

0,15
0,10 -
0,05
< 0,00 |
E 5
- -——-\_'4 0,05
0,05 =
-0, — - 0,00
\\62
%—0.05
0,104 E
-0.10
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0,15 |
-1000 -500 a S00 1000
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Figure 1 — The CVA of glassy carbon electrode in a sulfate electrolyte at various concentrations of selenium and gallium ions.
1 — support electrolyte; 2—6 — Se(IV) — 210> M; Ga(III): 3 -6:102;4—1.2:10% 5-810% 6 — 1-10"'M.
Side bar: Se(IV) —2:10°M
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H,SeOs+4&+4H '=Se+3H,0 E°=+0.740 V (1)
Se+2&+2H'=H,Se E°=-0.400 V )
H,Se05+6&8+6H =H,Se+3H,0 E°=+0.360 V 3)

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

Gallium ions are not reduced on a glassy carbon electrode in the studied range of potentials (figure 2).
The CVD of a glassy carbon electrode in a sulfate electrolyte demonstrates the absence of current peaks as
the concentration of gallium ions changes from 5-10* to 1-107 M.
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0.02

0.00 4

Figure 2 — 002
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-0.08
-0.10

-0.12 o

000 500 ' 0 ' 500 ' 1000 ' 1500 E, mB
On adding gallium ions in the electrolyte (figure 1, curves 3-6), the current of the first peak changes,
the current peak shape at -0.5 V becomes smooth, and the reduction current lasts until -0.85 V and reaches
the hydrogen reduction range.
Analysis of the anode part of CVA testifies that at the maximum content of gallium in the electrolyte
equal to 1-10° M, a maximum amount of selenium is deposited over the electrode as a compound with
gallium. Selenium is oxidized from the compound at potentials close to + 1.0 V.

Se + 3H,0 — H,SeO; + 4H' + 4~ (4)

The results show the formation of a compound to proceed at -0.8 and -0.9 V potentials involving
selenide ions due to the chemical reaction of positively charged gallium ions with negatively charged
selenium ions.

The CVA in citrate buffer solution shows that in case of joint presence of selenium and gallium ions
in the electrolyte the reduction currents increase with an increase in the concentration of gallium. When
the content of Ga (III) is from 6-107 to 1.2-10” M, profile curves coincide with those shown in figure 1 for
the sulfate electrolyte. As the concentration of gallium increases (figure 3, curve 3.4) to 8:10° M, the
reduction currents at E=- 0.5 V increase and at E=- 0.85 V there appears an additional distinct current peak
that can characterize the reduction of gallium ions on a glassy carbon electrode covered with selenium.
Analysis of the anode branch of CVA also indicates that in the process of reduction on the electrode there
forms a deposit of selenium compound with gallium, the oxidation potential of which lies within +1.0 V
(figure 3).

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

Electrodeposition of gallium selenide in sulfate electrolyte. The electrodeposition of gallium ions
was carried out at 6:10°M concentrations of gallium ions and 2-10° M concentrations of selenium ions at
-0.8 V potential and 70° C temperature. The resulting film was investigated by electron scanning micro-
scope with the capabilities of microanalysis that showed 0.03 at% content of gallium. Further, the con-
centration of gallium ions was increased to 1.2:10% M, and electrodeposition was carried out at -0.8 and -
1.2 V potentials. The elemental composition was studied and micrographs of the surface of resulting films
were made (table 1).
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Figure 3 — The CVA of glassy carbon electrode in a citrate buffer solution at a constant concentration of selenium ions
and various concentrations of gallium. 1-4 — Se(IV)=2-10"M; Ga(II): 1 - 6:10%; 2 -1.2:10%; 3 - 6102, 4 - 8:10°M

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

Substrate Electrodeposition conditions Electrolyte composition
=-0.8V Ga-0.51%
GC-93 T=70°C Se - 99.49%
t =30 minute
E=-12V Ga - 0.54%
GC-94 T=70°C Se - 99.41%
t =30 minutes

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

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

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

SEI 20kV WD11mm SS844 x3,000 Spm s 20kV WD10mm SS44 x3,000 Sum

Sample 5942 24 Oct 2016 Sample 5947 24 Oct 2016

Figure 4 — The micrograph of the surface of films (at 3000 magnification): a — at -0.8V potential; b — at -1.2V potential
— Y] ——
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Table 2 — The elemental composition of as-deposited gallium selenide film
on glassy carbon at various potentials, and the surface micrograph.

Substrate Electrodeposition Electrolyte Content Micrographs
conditions composition in the deposit, at%
E=-1.0V 6-10°M Ga -6.7;
T=70°C Gay(SOy)3 Se-93.3
GC-95 t=30 minutes 2:10°M
NaHSeO3
E=-09V 6-10°M Ga-45
T=70°C Gay(SO4)3 Se-95.5
GC-96 t=30 minutes 2:10°M
NaHSeO5
E=-0.8V 6-10°M Ga-72
T=70°C Gay(SOy4)3 Se-92.8
GC-97 t=30 minutes 2:10°M
NaHSeO3

The micrographs in table 2 show that the size grain of the resulting deposit depends on the deposition
potential and the content of gallium in the deposited film of gallium selenide.

For further experiments, 1 M GaCl; solution was used as a source of gallium ions and their
concentration in the electrolyte was increased to 1.0-10" M at a constant concentration of selenium ions,
2:10° M. Electrochemical deposition of gallium selenide was carried out at -0.8 and -0.9V potentials.
Cleaned and polished glassy carbon substrates were used. Upon electrodeposition, uniform and thick films
of red-brown color were obtained and their composition and surface were studied by the scanning electron
microscopy method.

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

Electrodeposition Electrolyte Contents of components in the film,
Substrate o e
conditions composition at.%

=09V 1-10" M GaCl, Ga 15.1
GC-110 T=70°C 210 M NaHSeOs Se 84.9
GC-111 E=09V 1-10'M GaCly Ga 15.9
i T=70°C 2:10” M NaHSeO; Se 84.1
GC-112 E=-08V 110" M GaCl, Ga 26.7
T=70°C 210 M NaHSeO; Se 73.3

As shown in the table, at -0.8 V potential, within 30 minutes, at a concentration of 1.0- 10" M GaCls
and 2-10° M NaHSeO; on a glassy carbon electrode there forms a film with a maximum content of
gallium (26.7 Al%). Figure 5 shows a micrograph of the surface of gallium selenide films deposited under
the conditions of table 3. One can see that the even distribution of globules is disturbed by the accumu-
lation of coarse crystals consisting of smaller particles. Figure 5b shows the emergence of dendrites in the
form of flowers, which is typical for the deposited films of gallium with selenium.
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SEI  20kV WD7mm  S$830 x3,000  Spm —
Sample 6354 03 Apr 2017
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Samplo 37 Sample 6347 03 Apr2017

Figure 5 — The micrographs of the surface of films:
a—E,=-0.9Von GC-110; b — E,.=-0.9Von GC-111; ¢ — E,.= -0.8V on GC-112

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

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

30 4 -
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Figure 6 — The dependence of the content of gallium Figure 7 — The dependence of the intensity
in the deposited film on the concentration of gallium ions on the interplanar spacing for
in the electrolyte at a constant potential GC-112 (glassy carbon sample) (table 3)

of -0.8 V and Se=2-10"M concentration

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

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

Study on the morphology of the surface of films after thermal treatment was performed using an
optical microscope and an atomic-forced microscope, JSPM 5200 (JEOL Japan).

— 46 ——
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Figure 8 — The pattern of gallium selenide film surface (sample GC-112)
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Figure 9 — The pattern of GC-112 sample surface obtained by atomic-force microscopy

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

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

Agreement 21y-23 with CPCMRA on the topic: «Electrochemical processes fundamentals in elec-
trodeposition of multicomponent semiconductory.
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. B. Coxonbckuii aTeiHaars! JKanapMaii, KaTanns xKoHE IIEKTPOXUMHUS HHCTHTYTHI,
Anmarel, Kazakcran

TAJINA CEJEHUIIH DJEKTPOTYH/IBIPY

AnHoTaumsi. TypakThl TOTEHIMAIAA KYKIPT KBIIIKBULABI 3JIEKTPOJIUTTEH TN CENCHUAIH MIBIHBI KOMIPTEKTi
ANEKTPOATA SICKTPOXUMISTIIBIK TYHABIPY >Kypri3inmi. IIBIHBI KeMIpTEKTi 3JEKTPOINTHIH HUKIIIK BOJIBTaMIIEPIIi
KHUCBHIKTApHI TANINH KOHE CEJeH HOHIAPHI 0ap €Ki TYPIIi AMEKTPOIHUTTE: KYKIPT KBIIIKBUIIBI )KOHE ITUTPATTHI Oydepi
epringi me 3eprrenni. Kabar KypaMblHa rayuii HOHBIHBIH KOHIEHTPAIMACHIHBIH ©3Tepici MEH TYHBIPY MOTEHIIHA-
JBIHBIH 9cepi 3epTTenai. [ anmii HOHBIHBIH KOHIICHTPALUSCHIH 6-10>M-nen 1-10"! M-re neiin YIIKeHTKeHIe TYHOa
KYypaMblHIa TAJUIMHIBIH MaKCHMAaJbIbl KYpaMblHA alblll KeJieli, ©3 Ke3eriHae cejeH WOHBIHBIH KOHICHTPAIHs-
bl TypakThl 2-10°M Gombin Kamajsl. CTEXHOMETPHSIBIKKA KypaMaarbl KabaT aily YIIH 3JIeKTPOITHTTE Tauiui
nonbl (III) cemen moneHa (IV) KaparaHma apTeIFBIpaK OONybl KepeK. TYHOAaHBIH JIIEMEHTTIK aHAJIH3 HOTIDKECI
KYKIPT KBIIIKBULABI 3JEKTPOJIMTTE TAIMH HMOHBIHBIH CEIEH MOHBIHA KaparaHAa KOHLEHTPALMSICHIHBIH KaTHIHACHI
50:1 6onranna, -0,8B moTeHIanbIHAa KypaMbeIHaa 26,7 at % rayumii 6ap albIHATHIHABIFEIH aHBIKTAIbl. beTTiH Mop-
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(hoNOTHSACHIHBIH 3ePTTeYJIepi HIBIHBI KOMIpTeri auekTposl Oetinze -0,8 xoHe -0,9 B noreHuuanmapeinga Oipkenki
’KaOBIHIBI TY3UICTIHOINIH KopceTTi. PeHTreHohasanblK aHaM3 HOTHKECI anbiHFaH Kadarrapaa Ga,Se; (a3achbHBIH
0ap CKCHIITH pacTaibl.

Tyiiin ce3nep: ramimii ceneHui, JEeKTPOTYHABIPY, BOJIbAIIMEPMETPHSI.

M. b. [leprauesa, A. K. ’Kanab6aeBa, B. U. SIckeBuu

WHucTHTyT TOmMBA, KaTanu3a u siekrpoxuMun uM. . B. Cokonsckoro,
Anmarsl, Kazaxcran

IJIEKTPOOCAXKIEHUE CEJIEHUIA I'AJIJINA

Annotanus. [IpoBeeHO MEKTPOXUMHYECKOE OCAKICHUE CEIICHUIA TaJUTAS HA CTCKJIOYTIICPOIHOM JICKTPOJIE
U3 CEPHOKHUCIBIX AJICKTPOJIMTOB NPU IOCTOSHHOM TIOTeHIMane. lccrnemnoBaHbl IUKIMYECKHE BOJBTAMIICPHBIC
KPUBBIC CTCKIIOYTJICPOIHOTO IEKTPOAA B IBYX PA3JIMYHBIX JIICKTPOJIUTAX: CEPHOKHUCIOM M IUTpaTHOM OydepHOM
pacTBope, coAepKaIllnX WOHBI TaJUTHA U celieHa. VcciaemoBaHo BISTHIE N3MEHEHUST KOHIIEHTPAIMH HOHOB TaIUTHA U
TNOTEHIMANIA OCAXKICHHS HA COCTAB MONy4aeMOro 0cajka. YBeeueHHe KOHLIEHTPAIMH MOHOB Tautus ot 6-107 1o
110" M npu m0CTOSHHOM KOHIEHTPAIMH HOHOB ceeHa 210~ M B 3JeKTpONINTe IPUBOAHT KYBEIHUCHHIO COIEp-
YKAHWS TAUIHS B COCTaBE OCaaKa. Y CTAHOBJICHO, YTO JJIS TIOyYEHHS] CTEXHOMETPUIECKOTO COCTaBa IJICHKH COIep-
»aHue noHoB raymwus (III) B amekTpoauTe AOHKHO BO MHOTO pa3 MPEBHINATh cojaepkanne noHoB ceneHa (IV).
Pe3ynpTaThl 37€MEHTHOTO aHANIHM3a0CaaKa MOATBEPAMIN, YTO MPHU COOTHOIICHWH KOHIEHTPAIMA MOHOB TaJUIHI U
cenena 50:1 B CEpHOKHUCIIOM AJIEKTPOJIUTE, TIpH NoTeHuuane -0,8B momyuniu ,TUIEHKY celeHuaa rajiis ¢ colep-
kaaueM 26,7 at% ramwmms. Mccnenoanue MopGoJOrHy MOBEPXHOCTH OKA3aJi0, YTO OJHOPOJHOE MOKPBITHUE IO-
BEPXHOCTH CTEKJIOYTJIEPOJIHOTO BIICKTPOAa JgocTuraercs npu noreHnuaiax -0,8 u -0,9B. Pentrenodasoseiii anamms
nonTBep AT Hanmuue (asel Ga,Se; B MONyYESHHBIX TUICHKAX.

KuroueBbie cJI0Ba: CEJICHU] FAJUTHS, IICKTPOOCAKICHUE, BOJIBTATMEPMETPHSI, TOHKHE TLICHKH.
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EXPERIMENTAL METHOD OF STUDYING
THE LIMIT STATE OF THE HEAT EXCHANGE
SURFACE COVERED BY A CAPILLARY-POROUS MEDIUM

Abstract. Capillary-porous systems have high intensity, high heat transfer ability, reliability, compactness. The
results of calculations and experiments showed that the maximum thickness of the particles that break off under the
action of compression forces for coatings from granite is (0,25+0,3)-10% m. Sections of compression curves that
determine the separation of particles with dimensions of more than 0,3-10% m for large heat fluxes and short feed
times, are screened by the melting curve, and in the case of small heat fluxes and time intervals, the expansion curve.
The research is aimed at creating porous coatings in cooling systems from well — and poorly conductive materials.

Keywords: heat transfer crisis; capillary-porous structure; heat and power installations, cooling systems.

Introduction. Successful use of capillary-porous materials in engineering attracted many researchers
and inventors to create different devices on their basis. The intensity of heat-eliminating systems and the
forcing of processes taking place therein increased [1-3]. In addition to cooling systems, the use of porous
materials allowed the creation of units which addressed the problems of explosion safety, labor protection
and durability [4, 6]. This was facilitated by the ability to control evaporation processes due to excess fluid
in pores and capillary structures, formed by the combined action of capillary and mass forces [7-9].

In thermal power plants (TPPs), capillary-porous materials are used to cool highly-forced detonation
burner units [3], to create steam coolers in steam boilers [9], oil coolers that prevent oil from entering
cooling water and water from entering the bearing system [10] and labyrinth seals [11], and are used in
other devices [10]. The main areas of practical application of capillary-porous systems are presented in
[3, 5, 8-11].

Equipment and technological processes in the energy sector should be introduced from the ecological
and economic positions primarily. The proposed development of capillary-porous systems will facilitate
the implementation of processes, significantly improving and preserving the natural environment.

The main advantages of capillary-porous systems include high intensity, high heat transport ability,
reliability, compactness, simplicity in manufacture and operation. These systems improve operational and
technological performance and have low capital and operating costs. Based on the study of capillary-
porous systems, new technical solutions have been developed to improve the performance characteristics
of the thermal power plant in relation to the powerful power units of combined heat and power plants.

The authors of [12] carry out a comparative analysis of methods for calculating the heat transfer,
based on the water boiling with underheating in vertical channels, and they consider that the hot spot
corrosion of fuel element claddings of nuclear reactor fuel elements is similar to the capillary-porous
structure [13, 14]. However, no studies of heat transfer through a regular structured surface have been
carried out.

According to the authors' opinion [15,16], surface boiling on porous surfaces can influence the
development of corrosion due to the erosive action on the heat exchange surface, when the bubbles of
steam fall in an underheated liquid. Therefore, it is required to investigate the evaporation of liquid in
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capillary-porous structures in the field of capillary and mass forces, taking into account the velocity and
underheating, which are formed by excess fluid.

An estimated intensity of heat transfer for liquid boiling in a large volume and thin films on a smooth
surface showed equal possibilities [12-14] at high thermal flow and higher heat transfer parameters than
that in systems with a capillary-porous coating [15, 16]. It is required to carry out investigations of the
heat transfer capabilities of capillary-porous coatings operating in the field of capillary and mass forces,
and to establish ultimate (critical) load values leading to the destruction of the heating surfaces. Figure 1
presents a method for studying capillary-porous systems for various elements of power plants. The
systems differ in the fact that they have predominantly a gravitational fluid supply and occupy an
intermediate position between thin-film evaporators and porous evaporators with a predominantly
capillary fluid supply (heat pipes) in terms of the intensity of heat transfer. Therefore, such systems should
be identified in a separate class of heat-eliminating systems. The performed researches make it possible to
give recommendations on the selection of the heating-and-cooling medium, take into account the type of
its circulation, determine the geometry and material of apparatuses and heat exchange intensifiers, taking
into account the conditions and orientations of the system operation under pressure or underpressure, the
energy supply and type and the system orientation. Generalization of the experimental results and
calculation procedure for heat and mass transfer in capillary-porous systems in accordance with Figure 1,
are presented in [17-21].

Model of the capillary-porous structure of the cooling system. Figure 1 shows the model of a
capillary-porous coating applied to the coolable surface of a heat-loaded element of power plants. At the
onset of the boiling crisis, the critical state of the heating surface arises, and the latter is destroyed along
with the coatings. Such a scheme allows to make a model of fissures of brittle coatings and plastic porous

structures.
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Figure 1 — Physical model of heat and mass transfer in a porous structure covering the coolable surface:
Straight lines — fluid movement; wavy lines — steam movement: q — thermal flow, T,, T,,, Ts — temperatures of gases,
walls and saturation; G (y), G — liquid and steam flow rates; 8., 8y, 81, 0 — steam-generating surface, porous coating,
liquid and vapor thicknesses, b,, d — width of porous coating cells and grain diameter

Mechanism and calculation of the critical state of the heat transfer surface. experimental data
analysis. The results of the calculations are shown in figure 2-5. The maximum thickness of the particles
that break off under the compression forces for granite coatings is (0,25-0,3)-10 m, which is in agreement
with the results obtained by high-speed filming. Sections of the compression curves, which determine the
breaking-off of particles with a size >0,3-107 m for large thermal flows and small ones 7, are screened
with the melting curve, and in the case of small thermal flows and significant time intervals, they are
screened with the expansion curve.
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Figure 2 — Dependence of thermal flows causing compression stresses I1I of a granite coating according
to the time of action t for different thickness  of the breaking-off particles:
I — tension stresses sufficient for destruction (I', I' — copper and stainless steel, h =0,1-10° m);

I1 — surface fusion (II', II" — copper and stainless steel, h = 0,1-10° m)
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Figure 3 — Stress diagrams for the thickness of the limiting plate for different thermal flows and time of their action:
q; = 0,142-10 W/m?%; ¢* = 0,042-107 W/m?; g3 = 0,075-10" W/m?; 117 — ultimate tension strength: o, -10° H/m?, E, -10° H/m®
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Figure 4 — Change in the ultimate destruction energy Q of the granite coating depending of q for various 8. Q=q t/ &
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Figure 6 — A record of flight of husks with the size 5 =2,5-10" m
when a granite coating particle is destroyed by a rocket-type burner
(q=1,2-10° W/m?):

1 — capillary-porous coating; II — burner axe, from which supersonic
high-temperature, pulsating detonation gas flow flows out;

III — a particle broken off from the coating

The relationship between tension and compression stresses is stress diagrams within the plate for
various time intervals from the beginning of the process under consideration. At small 1, in the region of
10" s, only compressive stresses arise. Starting from t =~ 1 s, in some region A(h-z) up to 0,3-10% m, the
compression stresses turn into tension stresses in a very short period of time, and for different time
intervals, they are at different depth from the plate surface.

The upper limit of the stable destruction of the quartz coating is 10’ W/m?, and that from granite is up
to 0,5-10" W/m?, and the lower limits, when there is still a detachment of particles under the influence of
thermal stresses of compression are 0,25-10" and 0,05-10” W/m?, respectively.

The destruction of an anisotropic medium under the action of directional heating is based on the
uneven expansion of its components (crystals). When increasing in volume, the heated layer of the coating
rock starts to press adjacent less heated layers. Since the expansion in all other directions is hampered by
the reaction of the unheated layers, the rock starts to expand freely from the open side and, due to its
overextension, it separates and splits off.

If vacancy cavities can be transformed into dislocations, the investigated coating obtain plastic
properties and is not destroyed by the action of the torch. All metals are the same. Some rocks also have
such property. The testing was conducted with steam generating metal heating surfaces at the time of the
boiling crisis [2]. For metals, crystals are destroyed in directions up to 10 V. The process of destruction
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consists of steps of initiation of fissures and their development. As a result of the thermal action,
microcracks are initiated in the region of stress concentrators (inclusions, inhomogeneities, fissures). High
internal stresses can also arise due to the inhomogeneous flow of plastic deformation, after which brittle
failure occurs. In this regard, plastic deformation is considered as the primary cause of destruction,
although it can delay the growth of fissures. on the one hand, bond discontinuities due to thermal fluctua-
tions are at the heart of the destruction, and on the other hand, destruction is a kinetic thermoactivation
process, which is based on the displacement of vacancies to fissures, the growth of which determines the
kinetics of destruction.

Conclusion. Based on the conducted studies in case of exposure with a torch of a kerosene-oxygen
burner of the porous coating within working area, we have up to 4-10" W/m? corresponded to q of coatings
of =~ 0,4-10" W/m”. The metals destruction mechanism is fundamentally different from the rocks coatings
destruction mechanism. Despite this, thermal flow dependences on time of their action and depth of
penetration of temperature perturbations were identified on the basis of analogy, which help to avoid the
boiling crisis in the cooling system and ensure an optimal selection of porous coatings of low porosity and
thermal conductivity. In the future, the studies of other porous natural materials are required.
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A. A. T'enbay, J1. FO. bonaapuesn
ATMaThI SHEpreTHKa JKoHe OaiilaHbIC yHUBEpCcHTeT, AnMatsl, Kazakcran

KbLITYTIKTI-KEYEKTI OPTAMEH JKABBLIFAH KbLJIYAJIMACY BETIHIH
IIEKTIK KYUIH 3EPTTEYIH TOKPUBEJIIK 9ICI

AnHoTanusi. KpUITyTIKTi-KeyeKTi JKyienep >KOFapbl KapKbIHIBUIBIKKA, JKOFapbl JKbUIyOepy KaOileTi MeH
CEHIMIJIIK JK9HE BIKIIAMJIBUIBIK KacueTTepine ue. Taxprbe MeH ecenTeyiiep HOTHKeNepi KopceTKeHAeH, rpaHuTTeH
JKacalFaH XKaOBIHIBUIAP YIIIH CBHIFY KYIITEPl 9CEpiHEeH >KYJIBIHBIN aJbIHATHIH OOJIEeKTepIiH MaKcHMalibl KajlbH-
eiFel (0,25+0,3)-107 M. YIIKeH x&blly aFblHIaphl MEH OepicTiH a3 yakbIThl yirin emmemaepi 0,3-1072 M apTeik Goi-
IIEKTEPAIH KYJIBIHBIN AJIBIHYBIH AHBIKTAWTBIH CHIFY KHCBIKTapBIHBIH ayMarbl OalKy KHUCBIFBIMEH, ai Killi >KbLIy
aFpIHIAPEI MEH YaKbIT HHTEPBAIAAPHI YIIIH — CO3bUTY KACHIKTAPRIMEH dKpaHalafbl. 3epTTeyJiep OTKI3TIIITIT HalTap
JKOHE OTKI3TIIITIr jKaKChl MaTepHaIIapAaH CYBITY XKYHelepiHae KeyeKTi »KaObIHIbIIap bl JKacayFa OarpITTaFaH.

Tyiiin ce3aep: xpuTyOepy KpHU3HUCI; KaIMIUIAPIBI-KEYEKTI KYPBUIBIM, JKBUTYJIBIK 3HEPrOKOHABIPFBUIAP, CYBITY
Kynenepi.

A. A. Tenbau’ , . 1O. ]30}1;[apue131’2

'AVAC, Anmarsl, Kazaxcran,
’AO «Tpect CpenazsnepromonTax», Anmarel, Kazaxcran

3KCHEPI/IMEHT1§JILHLII71 METOA HCCIEJOBAHMS IPEAEJIBHOTI'O COCTOAHUA
TEIINIOOBMEHHOU NOBEPXHOCTH, IOKPBITOU KAITNJIJIAPHO-IIOPUCTOU CPEJIOU

AnHoTanus. KanmuisspHO-TIOpHUCTRIE CHCTEMBI 00JIaIal0T BBHICOKON MHTEHCHBHOCTBIO, OOJBIION Teruionepe-
JIAroIel CrocOOHOCTBIO, HA/IEKHOCThIO, KOMIAKTHOCTBIO. Pe3yNbTaTel pacueToB M 3KCHEPHMEHTa ITOKa3alH, 4To
MaKCHMallbHas TOJIIMHA YacTUI], OTPHIBAIOLIMXCS IOJ JACHCTBHEM CHJI CKaTHsA U1 HOKPHITUH W3 TIpaHHUTa
coctapser (0,25+0,3)-107 M. YuacTKH KPUBBIX CXKATHS, ONPE/IEISIONINE OTPBIB YACTHIL ¢ pazmepamu Gosee 0,3-107
M Ui OOJBIIMX TETJIOBBIX IMOTOKOB M MajOro BPEMEHHU IOJIauH, 3KPaHUPYIOTCS KPHBOI IUIaBICHMS, a B Clydae
MaJIbIX TCIIJIOBBIX MMOTOKOB U MHTEPBAJIOB BPEMCHHU — Kpl/IBOﬁ PaCTAKEHUS. I/ICCJ’IC}IOBaHI/IH HaIpaBJICHbI Ha CO3/1aHNE
TMOPUCTBIX HOKprTI/Iﬁ B CUCTEMAX OXJIAXKACHUS U3 XOPOIIO — U IIJIOXO0 IMPOBOAHBIX MaTCPHUAJIOB.

KiroueBble cj10Ba: KpHU3HC TEIUIONEpeadyl; KaWUIIPHO-IIOPUCTAs CTPYKTYpPa; TEIUIOBBIE SHEPTrOYCTAHOBKH,
CHCTEMBI OXJIQKICHUSL.
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ISOMERIZATION OF H-HEXANE ON Pd CATALYSTS INFLICTED
TO ACID-ACTIVATED MONTMORILLONITE IN Ca-FORM

Abstract. Pd/CaHMM catalysts have got and tested in the isomerization reaction of n-hexane. According to the
results, in the palladium content decreased from 0.35% to 0.1% leads to a decrease in activity, but the selectivity of
C4 + remains stable and high enough 99.6-100%. The maximum conversion of n-hexane by 0.35% Pd-catalyst is
45.1% at a temperature of 400°C, and 0.1% Pd-catalyst is 32.4% at the same temperature. One of the most important
isomerization products is dimethyl butane; the maximum yield of 0.35% Pd contact is 21.3% at 350°C. Ata 0.1% Pd
catalyst, the yield of dimethyl butane decreases and is 16.5% at 400°C. The introduction of mordenite significantly
increases the activity and selectivity even on a low-percentage catalyst. At 0.35% Pd/CaHMM + HM catalyst, the
conversion of n-hexane increases to 54.1% at 400°C, and the yield of 2.2-dimethylbutane is 25.8%. On a 0.1% Pd + HM
catalyst, the conversion of n-hexane is 54.3%, and the maximum yield of dimethylbutane is 26.0% at 400°C, which is
slightly higher compared to 25.8% for 0.35% Pd.

The maximum yield of iso-hexanes on the non-zeolitic 0.35 and 0.1% Pd catalysts is 37.8 and 27.8%, respec-
tively. Mordenite containing 0.35% Pd/CaHMM +HM catalyst reached 46.4%, at a low-percentage 0.1% Pd + HM
catalyst 45.8%.

The increase in the octane number increases with increasing process temperature, as well as on catalysts mo-
dified with mordenite. The maximum increase was observed at 0.35% Pd/CaHMM + HM.

Keywords: isomerization, n-hexane, activated montmorillonite, catalyst, palladium.

Introduction. Natural layered silicates (clays) have the ability to ion exchange, high cation exchange
capacity, micro-, meso and nanoporous structure, have surface active centers of various types that are
widely used as high-performance components for the preparation of catalysts [1-3]. Montmorillonite
(MM) is one of the most interesting representatives of layered silicates, the structural features and
properties of which determine the wide possibilities of its use as a catalyst carrier are different processes.
A characteristic property of montmorillonite clays is a high cation exchange capacity — from 60 to
150 meq / 100 g [4, 5].

It is known that acid treatment of clay minerals leads to a sharp increase in their catalytic and adsorp-
tion capacity [6-9]. The results of the study of samples by the method of low-temperature adsorption of
nitrogen showed an increase in the specific surface area and a slight increase in the pore diameter.
According to the data of the X-ray diffraction study, the crystal structure of the samples activated by
solutions of mineral acids of low and medium concentration is preserved, and the results of the chemical
analysis of natural clays after acid activation showed complete washing out of sodium ions from the
structure of the samples and dissolution of a significant part of the octahedral magnesium, iron and
aluminum cations, as a result of which the SiO2 content in the samples increases [10, 11]. In the case of
MM, acid treatment often also causes a rather strong decrease in the first basal reflexes [12].

The determining factor in increasing the adsorption capacity of natural clay minerals after their acid
treatment is the non-changing porous characteristics of MM, and the growth of the specific surface and the
dissolution and removal of all possible impurity phases leading to the production of a monomineralic
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product, the destruction of the secondary structure, the increase in the accessibility of the adsorbed
component to the surface of the adsorbent and appearance of silica gel. Natural clays are one of the
available types of catalyst carriers for the reaction of isomerization of n-alkanes [13, 14]. In turn, as is
known, structural isomerization of n-alkanes is one of the most demanded catalytic processes for obtaining
high-octane additives to motor fuels [15-18]. The aim of this work was to study the texture, acid properties
of Pd catalysts supported on activated montmorillonite in Ca-form, depending on the content of the active
metal from PdCl, and the introduction of mordenite.

Experimental part

In the work, carefully used montmorillonite clay of the Tagan deposit without isolation of mono-
mineral fraction of montmorillonite. The H-form of Tagansky montmorillonite was obtained by treatment
with a solution of H,SO,, followed by washing from SO, ions. The activated clay was formed, dried in a
thin layer first at room temperature, then at 150°C and then subjected to calcination at 500°C [19, 20]. The
prepared H-form of MM was used as a support for Pd catalysts.

The catalysts were prepared by impregnating the support with aqueous solutions of PdCl, followed
by drying, calcining and reduction of the oxides to the metallic state. The metal content in the samples was
0.1 and 0.35%. The textural characteristics of the samples were determined by the BET method for low-
temperature nitrogen adsorption on the ACCUSORB instrument. Elemental analysis of the composites
was carried out with the help of energy dispersive X-ray fluorescence spectroscopy on the energy
dispersive microanalysis system INCA-Energy 450 mounted on a scanning electron microscope
JSM6610LV, JOEL, Japan. The activity of the samples in the isomerization of n-hexane was investigated
in a flow reactor with varying the process temperature in the range 250-400 °C. The process was carried
out in a hydrogen flow at a feed rate of 0.82 hour™.

Results and its discussion

In table 1, there is data on the elemental composition of the initial calcium and activated H-form
Tagan montmorillonite, catalysts with different Pd content (0.1%, 0.35%) and modified with mordenite.

Table 1 — Element composition of initial and activated montmorillonite and Pd / CaHMM
with different content of Pd and modified with mordenite (NM)

Ne Example C (0] Na | Mg | Al Si S Ca Ti Fe Pd Hror
1 | CaMM 14,35 | 46,40 | 0,25 | 2,20 | 10,53 | 23,46 1,30 | 0,13 | 1,37 100
2 | CaHMM 14,27 | 45,50 2,08 | 10,78 | 24,55 0,69 | 0,18 | 1,94 100
3 | 0,1%Pd/ CaHMM 4,29 | 50,97 1,41 | 14,35 126,94 | 0,05 | 0,29 | 0,19 | 1,23 | 0,27 100
4 | 0,35%Pd/CaHMM 5,13 | 49,48 1,47 | 14,20 | 27,39 | 0,06 | 0,28 | 0,20 | 1,23 | 0,57 100
5 | 0,1%Pd/ CaHMM~+HM 4,70 | 49,23 1,06 | 13,56 | 29,77 | 0,06 | 0,24 | 0,15 | 0,98 | 0,24 100
6 | 0,35%Pd/CaHMM+HM 5,87 | 51,21 | 0,07 | 1,06 | 12,20 | 27,90 | 0,04 | 0,18 | 0,13 | 0,76 | 0,57 100

From the analysis of the data in table 1, it follows that the acid activation of CaMM leads to the
removal of sodium from the clay, only small amounts of sodium are found in the sample (6). After acid
activation and Pd supported, the amount of calcium and magnesium is significantly reduced. According to
the elemental analysis, several overestimated amounts of palladium are found in comparison with the
impregnation method introduced.

In table 2, there is a data on the hydroisomerization of n-hexane by 0.35% and 0.1% Pd / CaHMM ca-
talysts at different temperatures.

Tests of 0.35% and 0.1% of palladium catalysts showed that the activity decreases with decreasing
palladium content, and the isomer selectivity practically does not change. As can be seen from table 2, the
conversion of n-hexane increases with increasing temperature and reaches 45.1% on 0.35% Pd-catalyst,
and on 0.1% Pd-catalyst is 32.4% at 400°C. The selectivity for C4 , isomers at 400°C is very high 99.6-
99.7%. The maximum yield of dimethylbutane is observed at 350°C on 0.35% Pd-contact and is 21.3%.
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Table 2 — Isomerization of n-hexane on Pd / CaHMM-composite catalyst

T a Sce Scas Yield reaction, %
Kat. 0 o o o .
C Yo Yo Yo {Ci-C, i-b 2MB | 22JMB | 2MII | Amount C,
250 8,6 69,6 100 - 0,15 0,25 3,60 2,42 2,24
0,35%Pd | 300 22,4 83,6 100 - - 0,56 11,2 7.4 3,11
350 433 90,1 99.7 0,15 0,16 0,97 21,3 16,5 3,0
400 45,1 81,7 99.6 0,18 0,32 0,69 17,8 15,5 7,0
250 6,5 74,3 100 - - 0,2 2,9 1,9 1,5
300 18,7 84,8 100 - 0,1 0,2 9,4 6,4 2,6
0,1% Pd
350 23,5 87,3 99,6 0,1 0,2 0,5 12,6 8,0 2,2
400 32,4 86,0 99.7 0,1 0,2 0,9 16,5 11,3 3,4
C; - 2,2 DMP - 2,2-Dimethylpentane; 2,4 DMP - 2.4-Dimethylpentane; 2,2,3TMB - 2,2,3-Trimethylbutane; 3,3DMP -
3,3-Dimethylpentane; 2MG-2-Methylhexane; 3MG-3-Methylhexane; 3 EP-3-Ethylpentane.

When the palladium content is reduced to 0.1%, the yield of C¢-disubstituted isomers is reduced and is
16.5% at 400 °C. The yield of hydrocracked products does not exceed 0.18%. On a 0.35% Pd catalyst at
350°C, the Cq isomer content is 37.8%, with a decrease in palladium content of up to 0.1%, the isohexane
yield is 27.8% at 400°C.

Data on the yield of isohexanes, selectivity and conversion of the process of isomerization of n-he-
xane by 0.35% and 0.1% Pd-contacts at different temperatures are illustrated in figure 1.

1007 . _— ot ) .
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80 —»—Yield i-hexane 80 —e«—Yield i-hexane
G onversion n-hexane Comversion n-hexane
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N / 20 )
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350 300 360 w € 250 300 0 awn -C
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Figure 1 — Isohexane yield, selectivity and conversion of the isomerization of n-hexane
by 0.1% Pd / CaHMM (1); 0.35% Pd / CaHMM (2) catalysts depending on the process temperature

The tests of 0.35% and 0.1% palladium catalysts showed that their activity decreased insignificantly
with decreasing palladium concentration. The conversion of n-hexane and the yield of isomers increase
Witl‘(l] increasing temperature on both catalysts and at 350°C reach constant values on 0.35% and 0.1% Pd at
400°C.

The presence of C;-isomers in reaction products probably indicates side processes in the isomeri-
zation of n-hexane.

Table 3 and figure 2 show some of the physicochemical characteristics of palladium catalysts based
on activated montmorillonite.

As you can see from table 2, when the clay is activated, the specific surface of the sample rises from
89.2 to 99.2 m?/g. With the addition of palladium, the specific surface area and the total pore volume
increase, a Pd content reduction of up to 0.1% on Pd/CaHMM leads to an increase in the specific surface
area of the sample from 107.8 to 127.6 m*/g. The total pore volume rises from 0.095 to 0.117 cm’/g.

The changing porous structure is clearly illustrated by figure 2.




ISSN 1991-3494 MNe 3.2018

Table 3 — Specific surface area and effective pore volume and their distribution for Pd / CaHMM-catalyst

Relative quantity , %
S, Total pore volume, R, -
Example m> /g e/r A Micropores, Mesopores,
(0-204A) (20-80A)
CaMM 89,2 0,075 12,0-70,0 46,1 53,9
CaHMM 99,2 0,086 12,5-70,0 40,7 59,3
0,35%Pd/CaHMM 107,8 0,095 10,0-70,0 473 52,7
0,1%Pd/CaHMM 127,6 0,117 10,0-68,0 57,1 42,8
dv/dvmax dv/dvmax
1.0 1,0
1
08 0.8
0,6 0,6 |I
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Figure 2 — Pore distribution curves for their effective radius in the Pd / CaHMM-composite catalyst depending
on the metal content of CaHMM (1).
The signs of the curves: CaMM (1); CaHMM (2); 0.1% Pd / CaHMM (3); 0.35% Pd / CaHMM (4)
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Calculation of pore size distribution showed that when Pd content is reduced to 0.1%, the amount of
mesopores decreases from 52.7 to 42.8%, and the number of micropores increases from 47.3 to 57.1%,
which is reflected in a decrease in activity.

Table 4 and figure 3 show the isomerization activity of Pd / CaHMM + HM, modified with mordenite
depending on the metal content.

Table 4 — Isomerization of n-hexane on Pd / CaHMM + HM-composite catalyst

T Yield reaction, %
Kat. 0 ’ Qa, % SCG; % Sc4+, % "
C {C,-C; | i-B | 2M B | 2,271 MB | 2MII | Amount C,
250 7,9 81,6 100 - - 0,2 3,9 2,5 1,3
300 27,0 94,2 100 - 0,2 0,4 15,6 9,8 0,9
0,35% Pd+HM
350 | 41,0 | 933 99,7 0,1 0,3 1,0 22,8 15,4 1,3
400 54,1 85,7 99,8 0,1 0,2 2,4 25,8 20,6 5,0
250 9,2 86,0 100 - - 0,2 4,8 3,2 1,08
300 33,3 92,3 99,9 0,04 0,15 0,6 18,0 12,2 1,8
0,1% Pd+HM
350 | 51,1 93,8 99,8 0,1 0,3 0,5 26,3 19,7 2,27
400 54,3 88,9 99,7 0,16 0,4 0,4 26,0 19,8 5,12
Iso-C;: 2.2 DMP - 2.2-Dimethylpentane; 2,4 DMP — 24-Dimethylpentane; 2,2,3TMB — 2,2,3-Trimethylbutane;
3,3DMP - 3,3-Dimethylpentane; 2MG-2-Methylhexane; 3MG-3-Methylhexane; 3 EP-3-Ethylpentane.

The incorporation of mordenite into Pd / CaHMM significantly increases its isomerizing activity and
isomer selectivity. Over 0.35% Pd / CaHMM + HM catalyst, the maximum yield of isohexanes is obser-
ved at 400°C, which reaches 46.4%, with the yield of 2,2-dimethylbutane being 25.8%. The conversion of
n-hexane increases to 54.1% with a C4.- selectivity equal to 99.8%. For comparison, the maximum yield
of isohexanes on zeolite-free 0.35 and 0.1% Pd-catalysts is much lower and is 37.8 and 27.8%, respec-
tively (table 2). On 0.1% Pd + HM catalyst, the maximum yield of dimethylbutane from n-hexane is
26.0% at 400°C versus 25.8% for 0.35% Pd. According to the total content of Cg-isomers (45.8%), 0.1%
Pd-catalyst is only slightly inferior to 0.35% Pd (46.4%). It was found that in the investigated temperature
range the selectivity for the C, . isomers for all catalysts remains quite high 99.7-100%. At the same time,
the yield of hydrocracking products does not exceed 0.1% on 0.35% Pd/CaHMM + HM at 400°C.
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/
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Figure 3 — Isohexane yield, selectivity and conversion of the isomerization process of n-hexane
on 0.1% Pd / CaHMM + HM (1); 0.35% Pd / CaHMM + HM (2) catalysts depending on the process temperature.

Based on the data of low-temperature nitrogen adsorption (BET), the texture characteristics of
Pd-catalysts modified with mordenite were determined.

As you can see from Table 5, the addition of mordenite to palladium catalysts supported on CaHMM + HM
leads to a significant increase in the specific surface area for 0.35% Pd from 107.8 (table 3) to 129.4 m*/g
(table 5), the effective pore volume is increased from 0.095 to 0.101 ml/g. In the case of 0.1% Pd, modifying
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Table 5 — Comparative structural and adsorption characteristics of Pd-contacts based on CaHMM modified with mordenite

Relative quantity , %
E | S, Total pore volume, R, -
xample m>2 /g sm’ /g A Micropores, Mesopores,
(0-204A) (20-80A)
0,35% Pd/CaHMM+HM 1294 0,101 10,0-68,0 52,0 48,0
0,1% Pd/CaHMM+HM 159,2 0,125 10,0-74,0 51,9 48,1

with mordenite leads to an even more significant growth of the specific surface: from 127.6 to 159.2 m?/g,
and an effective pore volume from 0.111 to 0.125 cm’/g. The growth of the specific surface and pore
volume is accompanied by a small a change in pore size distribution, with the number of micropores
slightly higher (52.0-51.9%) than mesopores (48.1-48.0%), regardless of the palladium content.
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Figure 4 — Pore distribution curves for their effective radii on a Pd / CaHMM +HM composite catalyst, depending
on the metal content.
Signs of the curves: 0.1% Pd / CaHMM + HM (1); 0.35% Pd / CaHMM +HM (2)

Thus, the introduction of mordenite into the catalyst results in a change in the texture characteristics
of the Pd catalysts. The substantial growth of the isomerizing activity and yield of C¢ and C; isomers in
the isomerization of n-hexane is probably due to an increase in the specific surface area and the number of
mesopores when modifying with mordenite. Thus, on 0.1% Pd/CaHMM + HM, the mesopore number
increases from 42.8% to 48.0%. On this catalyst, the maximum conversion of n-hexane is observed, equal
to 54.3% at 400° C. There is a correlation between the isomerizing activity and the amount of dimethyl-
butanes formed on Pd-catalysts with the amount of mesopores.

Figure 5 shows the dependence of the increase in the octane number (0.n.) of isomerization products
of n-hexane on palladium catalysts, depending on the Pd content and upon modification with mordenite.

As can be seen from Fig. 5, the increase in the octane number significantly increases with an increase
of the process temperature and on the catalysts modified by mordenite, which is due to the growth of
yields formed from n-hexane isomers, including disubstituted, with high octane numbers. The maximum
increase o.n. was observed on 0.35% Pd/CaHMM + HM.

Based on the results, it is possible to conclude that the Pd catalysts supported on acid-activated
montmorillonite in Ca-form are promising, which are characterized by high isomerizing activity and se-
lectivity during the hydroconversion of n-hexane to produce high-octane isomers.
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Figure 5 — Temperature dependence of the increase in the octane number of isomerization products of n-hexane
on the 0.35% PdCaHMM and Pd/CaHMM +HM catalysts studied by the calculation method
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II[. B. Coxonbckuii ateinaars! JKanapMaii, KaTanns xKoHE JIEKTPOXUMUS HHCTUTYTHI, AnMatsl, KazakcTan,
’K. W1. CotbaeB aThiHarsl Kasak yITTBIK TEXHUKAIBIK 3eprrey yHuBepcuteti, Anmarsl, Kasakcran

H-'EKCAH/IbI Ca-®@OPMAJIATBI KbIIIKbIJIIBI-BEJICEHAIPIJITEH
MOHTMOPWJIJIOHUTKE KAFBIUIFAH Pd-KATAJIN3ATOPJIAPJIA U3OMEPJIEY

Annoranus. Pd/CaHMM katanu3atopiapsl allbIHBII KOHE H-TEKCaHIIBI H30MEpIICy PEaKIMAChIHIA CHIHAJFAH
0onaThIH. AJBIHFAH HOTWOKENep OOWBIHINA aHBIKTaNFaHBL mnamtaauiain memmepin 0,35%-man 0,1%-ra azaifty
OesceHALTIKTIH ToMeHAeyiHe oKkenenl, anaiina C,. OOWBIHIIA TYPaKThl JKOHE OapbIHIIA KOFAphl OOJBIT Kalajbl -
99,6-100%. H-rexcannsir 0,35% Pd-katanmsaTopsiHaars! eH xorapsl kouepcuscs 400°C TeMIepaTypa *KargalbIH-
na 45,1%, an 0,1% Pd—karanu3aTopsinaa Typa col Temreparypa karmaiibiana 32,4% xypaiiael. V3Mepneyid aca
MaHBI3/IbI OHIMIEpiHiH Gipi muMernnbyTan Gombin Tadbimansl, 0,35% Pd-xanacynarsi eH kem mbiFysl 350°C sxar-
naiibiaga 21,3% xypaiizet. 0,1% Pd-kaTanusaTopbiaaa IMMETHIOY TAHHBIH MIBIFYbI a3aiibin xone 400°C sxarnaitbiaia
16,5% kypaiinel. MOpACHUTTI KOCY TilTi TOMEH HMalbI3Ibl KaTaaH3aTOPIbIH 631H/1¢ OCICEHAUTIK IICH CEIeKTUBTLUTIKTI
enoyip aprreipansl. 0,35%Pd/CaHMM+HM-karanu3atopelHIa H-TEKCAHHBIH KOHBEPCHUSCHI 400°C sxarmaiibiHzna
54,1%-ra aprtazpl, an 2,2-TAMETHIOYTaHHBIH MBIFYB 25,8% Kypaiinet. 0,1%Pd+HM-kaTanmu3aTopia H-reKCaHHBIH
KOHBEpCHUACH 54,3%-1b1, all AUMETHIOYTAHHBIH €H KOII IIBIFYHI 400° sxarnaiibiHaa 26,0% xypaiigsr, oy 0,35% Pd
KaTallM3aTOPBIHIAFG! 25,8% MenmiepiMeH CallbICTBIPFaH/a a3/lall KOFaphl.

U3zorekcanaapasiy neonutciz 0,35 sxone 0,1% Pd-karanuzaropnapia eH ker MeJiep/e MbIFybl COFaH Coiikec
37,8 xone 27,8% xypaiiapl. Kypambeinaa mopaenuti 6ap 0,35%Pd/CaHMM+HM-katanuzatopna Cg-nzomepiepaiy
by Menuiepi 46,4%, Temen naiibizant 0,1%Pd+HM karanuzaropaa 45,8% kypaiibl.

OKTaHJBIK CaHHBIH 6CYyl MPOIECTIH TeMIepaTypachl 6CKEH CaibIH, COHIANH-aK MOPACHUTIICH TYPJICHIIPLIreH
KaTaJu3aTopiiapia apThin oThipaasl. OKTaHABIK caHHBIH OapbiHiia ecyi 0,35% Pd/CaHMM +HM karanu3atopbiHaa
Oarkanpl.

Tyiiin ce3nep: u3omeprey, H-rekcaH, OEJICHEAIPUITeH MOHTMOPHIIJIOHHT, KaTallu3aTop, Najulanii.

J. C. IlmyMaﬁaeBaz, H. A. 3akapuna’, I'. %K. Eauréaesa’

'AO «MHCTHTYT TOTIIMBA, KaTanu3a u dnmekrpoxumun uM. /1. B. Cokonmsckoro», Anmartsl, Kazaxcran,
’Kazaxckmii HaIMOHAJBHBIN HCCIIe0BAaTENbCKUH Texandecknil yauBepeuteT uM. K. U. Carnaesa,
Anmatsl, Kazaxcran

N3OMEPHU3AIINA H-TEKCAHA HA Pd-KATAJIM3ATOPAX,
HAHECEHHBIX HA KUCJIOTHO-AKTUBUPOBAHHBIM MOHTMOPWIVIOHUT B Ca-®OPME

Annoranus. beum momydens! u ucnbitansl Pd/CaHMM-katann3atopsl B peakiiui H30MEepU3aliy H-TeKCaHa.
ITo momyueHHBIM pe3yabpTaTaM OBIJIO OTMEYEHO, YTO CHIDKEHHE coaepskanmst namiaaus ¢ 0,35% mo 0,1% mpuBogut k
CHIDKCHHMIO aKTMBHOCTH, HO CEJIGKTHBHOCTh MO (4 OCTaeTcs CTAaOMIIBHOW M JIOCTATOYHO BBICOKOH 99,6-100%.
MakcumanbHasi koHBepcusl H-rekcana Ha 0,35% Pd-karanuzarope cocrasisier 45,1% mpu temiieparype 400°C, a Ha
0,1% Pd-xaramuzarope cocraBmsier 32,4% mnpu 3TOit ke Temmneparype. OZHUM M3 BaXHEWIIMX INPOAYKTOB
HM30MEpHU3AIMK SIBISCTCS TUMETWIOyTaH, MakcuMaibHbld Bbixoa Ha 0,35% Pd-konTakte cocrasiser 21,3% mpu
350°C. Ha 0,1% Pd-kaTanusaTope BBIXOJ JMMETHIOYTaHA CHMKAeTcs M coctaBiser 16,5% mpu 400°C. Beenenue
MOpJICHHTa 3aMETHO IIOBBIIIACT AKTUBHOCTH W CEJIEKTHBHOCTh Jake€ Ha HU3KOINPOLEHTHOM Karamu3arope. Ha
0,35%Pd/CaHMM+HM-katanusatope, KOHBepCHs H- rekcaHa pacter 10 54,1% mnpu 400°C, a Beixom 2,2-
muMeTtnnOyTana cocrasiser 25,8%. Ha 0,1%Pd+HM-karanm3aTope KoHBepcHs H- TekcaHa coctaBisieT 54,3%, a
MAKCHMAIbHBII BBIXOJ TUMeTHI0yTaHa 26,0% npu 400°, 4TO He3HAUMTENHHO BHINIE 1O CPaBHEHHIO ¢ 25,8% Ha
0,35% Pd.

MaxkcuManbHBIA BBIXOA HM30rekcaHoB Ha OecreonutHbiX 0,35 u 0,1% Pd-karanmsatopax cocrasmser 37,8 u
27,8% coorBercTBeHHo. Ha mopaenur, conepxariem 0,35%Pd/CaHMM+HM-karanuzarope Bbixos Cg-H30MepoB
mocruraet 46,4%, Ha HuskonpouentHoM 0,1%Pd+HM karanusarope 45,8%.

[TpupocT OKTaHOBOTO YKCJIAa pacTeT C YBEIMYEHHEM TEeMIepaTypbl MPOLEcca, a TaKKe Ha KaTalu3aTopax,
MO (UIIMPOBAHHBIX MOPIEHUTOM. MaKkcuMalbHbIN PUPOCT 0.4. Habmoaancs ua 0,35% Pd/CaHMM+HM.

KaroueBble ci10Ba: n3omMepusanus, H-TeKCaH, akKTHBUPOBAHHbBI MOHTMOPHJUIOHHUT, KaTAJIN3aTop, NaJUIagni.
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ACTIVATION OF NONSPECIFIC PROTECTION
OF THE ORGANISM WITH NEW IMMUNOTROPIC
PREPARATIONS IN THE IMPLEMENTATION
OF THE POTENTIAL PRODUCTIVITY OF PIGS

Abstract. In the conditions of a pig-breeding complex, the assessment of the efficiency of the application the
PigStim-C and PigStim-M immunotropic preparations in newborn pigs for the purpose of realization of bioresource
potential of productivity was carried out. It is established that the PigStim-C and PigStim-M immunotropic drugs do
not exert a negative impact on the clinical and physiological state of an organism of pigs, ensure health and safety of
the pigs. Against the background of immunocorrection of the organisms of pigs, 1.5-2.9 times of reduction in terms
of recovery for 11.4-23.5%, increase in safety of a livestock to 98,0-100,0% are noted a decrease in the quantity of
diseases. The use of immunotropic drugs in the early period of postnatal ontogenesis of pigs activates cellular and
humoral factors of nonspecific protection of the organism in industrial technology: phagocytic activity of neutro-
phils - on 3.8-5.8% and 4.2-6.4%, bactericidal activity of blood serum - on 3.6-8.6% and 3.4-9.8%, lysozyme activity
of blood plasma - on 4.8-8.6% and 4.0-8.0%. Immunocorrection of the organisms of young pigs in the early period of
postnatal ontogenesis with the PigStim-C and PigStim-M immunotropic drugs promotes the realization of the
bioresource potential of meat productivity. It was found that the animals of the 1st and 2nd experimental groups
predominated their peers in the control in live weight by 7.1 kg or 6.9% and by 8.6 kg or 8.2%, in the average daily
gain by 34 and 41 g. Slaughter weight of pigs against the background of immunocorrection was above the control by
6.22 and 7.08 kg. According to the results of the boning and trimming of half pig carcasses of the experimental
groups, the increase in the number of trimmed pork by 1.88 and 2.16 kg in the 1st and 2nd experimental groups was
found in comparison with the control.

Keywords: Pigs, PigStim-C and PigStim-M immunotropic preparations, immunity, morbidity and safety,
productivity.

Introduction. An essential prerequisite for increasing the profitability and competitiveness of the pig
husbandry is the development and improvement of the organizational and economic mechanism for the
effective functioning of pig-breeding organizations. The key element of this process is the innovative
renewal of the capital, which is possible through technical, organizational, economic and managerial
innovations in organizations [4, 11, 12, 23-25, 32, 33, 35].

The transition of pig breeding to an industrial base, together with undoubted advantages, contributing
to an increase in the profitability of the industry as a whole, provoked the aggravation and the emergence
of a number of new problems, the main one being the inadequacy of environmental conditions to the
biological needs of the pig's organism. The development and introduction of effective technologies for
keeping, feeding and servicing animals in the production process, even if it allows to increase the
productivity, improve the quality of the products received and profitability of the industry as a whole, it

— (4 ——
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often violates the phylogenetic relationships of pigs with the environment and traditional conditions of
keeping and feeding. Technological methods of modern large pig breeding complexes, lack of exercise,
irrational use of antibacterial drugs cause a metabolic disorder, a decrease in organism resistance of pigs,
which ultimately leads to high incidence and low pig livestock [2, 8-10, 13, 15, 18, 20, 22].

In such conditions, the nature of the animal and the physiological characteristics of the organism are
not able to change as quickly as the conditions of keeping, feeding and the technology of animal hus-
bandry in general. Often the animal organism cannot avoid the action of stress factors and adapt to
changing environmental conditions, which leads to various functional disorders and diseases [1, 5-7, 21,
26, 27, 30, 34].

Seeing that it is not possible to eliminate the effect of many stress factors, priority is the prevention of
the negative impact of stressors on the organism, on the other hand, and the increase in adaptive abilities
of animals to industrial conditions. Special attention should be paid to newborn pigs, since they are most
susceptible to environmental factors, and adaptive mechanisms of their body have not been formed yet.
On the other hand, the early period of postnatal ontogenesis is optimal for the directed effect on the pro-
cess of formation of the protective-adaptive mechanisms of their organism. In the light of the foregoing,
the use of immunotropic preparations for newborn piglets is a promising technique for intensifying the pig
husbandry [3, 13, 16, 17, 19, 28, 29, 31].

The research was carried out within the framework of international cooperation of scientists from the
Russian Federation (headed by Doctor of Biological Sciences, professor Vladimir Grigoriyevich Se-
menov) and from the Republic of Kazakhstan (headed by the corresponding member of the National
Academy of Sciences of the Republic of Kazakhstan, Doctor of Agricultural Sciences Dastanbek
Asylbekovich Baimukanov) on priority branches of productive animal husbandry in the period 2015-2017.

The aim of the work — realization of the bioresource potential of the pig organism by activation of
nonspecific resistance by new immunotropic preparations: PigStim-C and PigStim-M.

Materials and methods. The scientific research work was carried out in the conditions of the pig
breeding complex of the close company "Progress" of the Cheboksary district of the Chuvash Republic.
Materials processing was carried out in the laboratory of bio- and nanotechnologies and in the laboratory
of the Department of Morphology, Obstetrics and Therapy of the Federal State Budget Educational
Institution of Higher Education "Chuvash State Agricultural Academy" in 2014-2017. The work was
carried out in accordance with the research plan of the FSBEI HE of the Chuvash State Agricultural
Academy.

The objects of research were the prenursery pigs, weaners and youngsters on fattening to slaughter
for meat. Three groups of newborn piglets (control, 1st experimental and 2nd experimental) were selected
according to the principle of pair- analogues, taking into account the clinical and physiological state and
the live weight of 50 animals in each group.

To determine the nature of the effect on the clinical and physiological state, the hematological and
biochemical blood profiles, the indices of the nonspecific resistance of the pigs organisms, as well as the
growth, morbidity, safety and productive qualities of the store pigs, the newborn piglets of the
experimental groups were injected intramuscularly with the immunotropic drugs PigStim-C and PigStim-
M in a dose of 0.3 ml per head, three times on the 1-, 4- and 7-day of life. Animals of the control groups
did not receive drugs.

PigStim-C — is complex immunotropic preparation for the realization of the biological potential of
agricultural animals. The preparation is an aqueous suspension containing 2.5% of the polysaccharide
complex of yeast cells immobilized in an agar gel with the addition of 1.5% benzimidazole derivative and
5% antibacterial agent of the cephalosporin group.

PigStim-M — is a complex preparation for stimulation of nonspecific resistance of the organism,
prevention of diseases of youngsters of agricultural animals, is an aqueous suspension containing 2.5% of
the polysaccharide complex of yeast cells immobilized in agar gel with the addition of 1.5% benzi-
midazole derivative and 5% antibacterial agent of the macrolide group.

Pig breeding complex "Progress" CJSC is an enterprise with a complete cycle of pork production.
The technological process is organized by a three-phase in-line system for growing and fattening pigs,
divided into 4 sections (stage): reproduction, farrowing, rearing and fattening. Groups of milking sows are
formed in a rhythmicity of 7 days. Retirement is performed at the age of 25-26 days.
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Results. The microclimate parameters in the workshops for keeping milking sows with piglets,
weaners and store pigs for fattening during the whole observation period were within the limits of

zoohygienic norms and corresponded to the needs of the organism, taking into account age and sex groups
(table 2).

Table 1 — Microclimate of premises for pigs keeping

Premises for keeping during
Index - - -
suckling weaning fattening
o 19.12+0.12

Temperature, °C 28 4840 10% 18.80+0.17 16.00+0.15
Relative humidity, % 66.80+0.80 65.20+0.49 61.80£1.16
Air velocity, m/s
winter season 0.10£0.01 0.14+0.01 0.23+0.01
summer season 0.31+0.01 0.44+0.01 0.68+0.03
Concentration:

carbon dioxide, % 0.16+0.01 0.16+0.00 0.19+0.00

ammonia NH3, mg/m’ 6.40+0.51 13.40+0.75 15.20+0.58

hydrogen sulphide, mg/m’ 3.00+0.32 3.40+0.51 4.20+0.58
Bacterial content, thousand tons/m’ 18.80+0.58 19.60+0.75 26.60+1.03

* Air temperature in the place of rest of pigs (lair) in the first week of life with local heating by infrared lamps.

Feeding of pigs at the enterprise is carried out by all-in-one feeds on the basis of a grain mixture of
own production with the addition of fodder concentrates produced by Premikorm OOO. Prenursery pigs
begin to accustom to the independent eating of fodder, starting from the 9th day of life. In the feeding of
the prenursery pigs, the SPK-3 START pre-starter feed for piglets aged 9-45 days is used. Preparation of
mixed fodders for piglets weighing 12-30 kg is carried out by adding to the grain mixture of 20% KBVM
SK-4 fodder concentrate for piglets. Young pigs with the live weight of 30 to 70 kg are fed with balan-
ced feed, adding 15% KBVM SK-5 fodder concentrate, and pigs with the live weight of 70-110 kg -
10% KBVM SK-6 fodder concentrate.

The conditions of keeping and feeding pigs at the pig breeding complex of Progress CLSC in the
Cheboksary district correspond to the recommended ones and promote the development of a genetically
built-in productivity potential in animals, and compliance with veterinary and sanitary rules and the
operating regime of the enterprise ensures its veterinary well-being.

During the experimental period, the piglets of all groups were monitored with fixation of body
temperature, heart rate and respiratory movements.

During the whole period of observation, there were no obvious differences in the behavioral
responses of animals, except for a short-term stress reaction in the piglets of the experimental groups after
intramuscular injection of immunotropic drugs, as well as sporadic cases of diseases in the experimental
groups described below.

The results of the hematological test of piglets of experimental groups are presented in table 2.

The dynamics of the number of erythrocytes and leukocytes, as well as the hemoglobin concentration
in the blood of the piglets of the control, 1st and 2nd experimental groups for the entire period of ob-
servations, corresponded to the patterns of age-related changes in the blood picture and was within
physiological norms.

At 14-day-old age, the number of erythrocytes in the blood of pigs of the 1st experimental group was
significantly higher by 5.3%, and the 2nd experimental group by 5.8% more than in the control group. At
the 30-, 60- and 90-day-old age, the number of erythrocytes also turned out to be higher than the control
value in the blood of the animals of the 1st experimental group by 7.5, 7.6 and 5.1%, and the 2nd expe-
rimental group - by 8.8, 8.0 and 5.7%, respectively (P<0.05).

The concentration of hemoglobin in the blood of the piglets of the 1st experimental group at 14, 30
and 60-day-old age was higher in comparison with the control by 3.1, 4.4 and 4.7%, respectively, and in
the blood of the animals of the 2nd experimental group — by 2.9, 4.1 and 4.9%. At 90-day-old age, the
concentration of hemoglobin in the blood of the pigs of the 1st and 2nd groups also turned out to be 5.3
and 4.8%, respectively, but statistically unreliable.
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Table 2 — Hematological indicators of young pigs

Index Age, days
1 14 30 60 90
Control group
Erythrocytes, x10'%/1 4.52+0.07 4.52+0.06 4.56+0.08 6.02+0.10 6.68+0.11
Hemoglobin, g/ 98.80+1.16 96.80+0.80 91.80+0.97 93.00+1.30 95.20+2.08
Leukocytes, x10%/1 7.04+0.19 13.22+0.21 12.64+0.26 12.10+0.62 11.92+0.72
Ist experimental group
Erythrocytes, x10'%/1 4.50+0.07 4.76+0.05* 4.90+0.07* 6.48+0.13* 7.02+0.08%*
Hemoglobin, g/ 99.00+0.95 99.80+0.86* 95.80+1.43* 97.40+1.21* 100.20+1.07
Leukocytes, x10%/1 7.06+0.20 14.7840.13%** 15.8440.11%*** 14.24+0.29* 13.86+0.32*
2nd experimental group
Erythrocytes, x10'%/1 4.52+0.07 4.78+0.06* 4.96+0.09* 6.50+0.12%* 7.06+0.09*
Hemoglobin, g/ 98.80+1.07 99.60+0.81* 95.60+1.29%* 97.60+1.08* 99.80+£1.16
Leukocytes, x10°/1 7.04+0.18 14.8040.10%** 15.90+0.07*** 14.32+0.24* 13.72+0.24*
* P<0.05; *** P<0.001.

An increase in the number of erythrocytes and hemoglobin concentrations in the blood of the piglets
of the experimental groups testifies to the activation of hemopoiesis against the background of
intramuscular injection of the PigStim-C and PigStim-M immunotropic preparations in the early period of
postnatal ontogenesis.

The number of leukocytes in the blood of pigs of the 1st experimental group at the age of 14, 30, 60
and 90 days turned out to be higher than the control indicators by 11.8%, 25.3, 17.7 and 16.3%, and the
2nd experimental group - 12.0%, 25.8, 18.3 and 15.1% higher, respectively. It should be noted that the
number of leukocytes in the experimental groups did not exceed the limits of physiological norms.
Consequently, leukocytosis occurs, not exceeding physiological norms.

The differentiation of blood leukocytes of piglets is presented in table 3.

Basophils on the first day of life were absent in the blood of the pigs of all studied groups. In the
blood of the first group of pigs at the 14-, 30-, 60- and 90-day-old age, the basophils were on 0.4%, 0.8,
0.8 and 0.8% more, and the 2nd experimental - on 0.6%, 0.8, 1.0 and 0.8% more respectively, rather than
in the control.

The number of eosinophils in the blood of the piglets of the experimental groups was significantly
lower than in the control, beginning at the age of 14 days. This fact is more pronounced in piglets of the
second experimental group.

There were no significant differences in the proportion of young neutrophils in the experimental
groups (P>0.05).

The relative number of stab and segmented neutrophils and monocytes was lower in the blood of the
piglets of the experimental groups, beginning at the age of 14 days (P <0.05-0.001) than in the control.
Moreover, the most pronounced difference was observed in segmented neutrophils. So at the 14-, 30-, 60-
and 90-day-old age in the blood of the pigs of the 1st experimental group, the relative number of segmen-
ted neutrophils turned out to be below the control indicator by 7.0%, 11.4, 10.2 and 6.4% and the 2nd
experimental - by 5.8%, 10.6, 9.6 and 5.8%, respectively. It should also be noted that in the 1st and 2nd
experimental groups, despite the apparent decrease in the share of segmented neutrophils from the total
number of leukocytes, their number relative to all neutrophils increased in relation to the control group.
Thus, there is a decrease in the number of neutrophils with a nuclear shift to the right.

Analysis of the relative number of lymphocytes indicates a significant (P<0.001) increase in their
number in the first and second experimental groups, beginning at the age of 14 days. This index remained
higher than the control group in the animals of the Ist group at 14, 30, 60 and 90-day-old age,
respectively, by 11.4%, 13.0, 12.0 and 7.8%, and in animals of the 2nd test group - by 9.8%, 12.4, 10.4
and 7.2%, respectively. Therefore, the immunotropic preparations under test cause lymphocytosis in the
blood of pigs.
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Table 3 — Leukocyte formula of piglets

age, days
Group
1 14 30 60 90
Basophils, %
Control - 0.2+0.20 0.2+0.20 0.4+0.24 0.4+0.24
1* experimental - 0.6+0.24 1.0+£0.32 1.2+0.20%* 1.240.20*
2" experimental - 0.8+0.20 1.0+£0.32 1.4+0.24%* 1.2+0.20*
Eosinophils, %
Control 0.2+0.20 1.0+0.32 1.4+0.24 1.6+0.24 2.0+£0.32
1™ experimental 0.2+0.20 0.2+0.20* 1.4+0.24 1.0+0.32* 0.8+0.37**
2" experimental 0.2+0.20 0.4+0.24* 1.2+0.20* 1.2+0.20* 1.2+0.37*
Young Neutrophils, %
Control 0.6+£0.24 0.8+0.20 0.6+£0.40 0.8+0.37 0.8+0.20
1™ experimental 0.4+0.24 0.8+£0.20 0.4+0.24* 0.8+0.37 1.0£0.32
2" experimental 0.6+0.24 1.0+0.32 0.6+0.24 1.0+0.32 0.8+0.37
Stub Neutrophils, %
Control 10.8+0.37 6.8+0.37 3.0+0.45 3.0+0.45 3.0+£0.45
1™ experimental 10.6+0.40 3.6+0.40%** 1.4+0.24** 1.6+0.24** 2.4+0.24*
2" experimental 11.0+£0.45 3.840.37%** 1.6+0.24%%* 1.8+£0.20%* 2.240.20%*
Segmented Neutrophils, %
Control 37.6+0.40 34.2+0.58 33.8+0.58 37.8+0.37 42.2+0.37
1* experimental 38.440.51 27.240.58*** 22.440.51*** 27.6+0.51*** 35.840.37%**
2" experimental 37.2+0.37 28.4+0.40%*** 23.240.37*** 28.240.37*** 36.4+0.40%***
Lymphocytes, %
Control 47.0+0.71 53.4+0.51 58.0+0.55 53.0+0.71 47.8+0.37
1™ experimental 46.6+0.51 64.8+0.37*** 71.04£0.45%** 65.0£0.55%** 55.640.51***
2" experimental 47.24+0.66 63.24£0.37%** 70.4£0.51%** 63.4£0.51%** 55.0£0.45%**
Monocytes, %
Control 3.8+0.37 3.6+0.24 3.0+0.32 3.2+0.37 3.8+0.37
1* experimental 4.0+0.32 2.8+0.37* 2.4+0.24* 2.8+0.37* 3.240.37*
ond experimental 3.8+0.37 2.4+0.24%** 2.0+£0.32* 3.0+£0.32%* 3.2+0.20*
* P<0.05; ** P<0.01, *** P<0.001.

The results of studies of the nonspecific resistance of the piglets of the experimental groups against
the background of the intramuscular injection of the PigStim-C and PigStim-M immunotropic drugs are
shown in figures 1-3.

At the age of 14 days, the phagocytic activity of blood neutrophils in piglets of the 1st and 2nd
experimental groups was higher than the control index by 4.8 and 5.6%, respectively, at the 30-day age by
5.0 and 5.4% in the 60-day age - by 3.8 and 4.2% and at 90-day age - by 5.8 and 6.4%, respectively.

Bactericidal activity of blood serum of pigs of experimental groups did not have significant
differences at 1-day-old age. However, already at the age of 14 days, it was significantly higher than the
control index by 3.6 and 3.4% in piglets of the first and second experimental groups, respectively. At the
30-, 60- and 90-day-old age, the bactericidal activity of the blood serum of the first group was above the
control value by 6.2, 8.4 and 8.6%, and in piglets of the second test group - by 6.6, 7.8 and 9.2%
respectively.

Lysozyme activity of the blood plasma of the piglets from experimental groups had significant
differences between the 14-day-old age and the end of the observation period.
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Figure 1 — Phagocytic activity of blood neutrophils in piglets

Thus, at the age of 14 days, the lysozyme activity of the blood plasma of the piglets of the control
group was lower than in the first and second experimental groups by 4.8 and 4.0%, respectively, at the 30-
day-old age - 6.2 and 5.4%, at 60-day-old age - 7.4 and 7.2%, at the 90-day-old age - by 8.6 and 8.0%.
Thus, the results of an immunological study of blood indicate that intramuscular injection of the PigStim-
C and PigStim-M immunotropic preparations in pigs in the early period of postnatal ontogenesis promotes
activation of cellular and humoral factors of nonspecific resistance of the organism. It should be noted that
PigStim-C has a more pronounced stimulating effect on the phagocytic activity of neutrophils and
bactericidal activity of serum, and PigStim-M - on lysozyme activity of blood plasma.
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Figure 2 — Bactericidal activity of blood serum of piglets

During the experimental period, cases of diseases occurred in different periods of sowing, weaning
and fattening among animals of all groups.

In the periods of newborn and suckling, diseases characterized by diarrhea of non-infectious etiology
were predominantly recorded (table 4).

Diseases occurred without an increase in body temperature, pronounced anorexia and hypodynamia.
Therapy for emerging diseases was carried out using adopted in the farm complex methods using
antibacterial drugs of broad-spectrum.
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Figure 3 — Lysozyme activity of blood plasma of piglets

As can be seen from table 4, among the piglets of the control group, 26 cases of diseases were
recorded during the period of the newbornness and suckling, while therapy at the occurred diseases was
successful only in 24 cases, 2 pigs fell from exhaustion and dehydration as a result of diarrhea of non-
contagious etiology. In the 1st experimental group, 11 diseases of piglets were recorded, 10 of them were
cured and 1 died, and in the 2nd test group - 9 cases of diseases of piglets, all of them were cured.
The average duration of diseases of the piglets of the control group was 1.96 days, in the first group -
1.55 days, and in the 2nd group - 1.67 days. The incidence of piglets of the 1st and 2nd test groups was
lower by 30 and 34%, respectively, besides, the index of the effectiveness of therapeutic measures and the
safety of piglets were significantly improved.

Table 4 — Morbidity and safety of piglets during newbornness and suckling

Group of animals
Index
control 1™ experimental 2" experimental
Number of piglets 50 50 50
Sicken 26 11 9
Recovered 24 10
Fell 2 1 -
Duration of diseases, days 1.96 1.55 1.67
Safety, % 96.00 98.00 100.00

Among the diseases of weaners (table 5), the leading role was occupied by edematous disease,
accompanied by symptoms of reddening and edema of the eyelids, conjunctivitis, watery outflow from the
eyes, and worsening of the overall clinical condition, manifested by the shakiness of gait, refusal of feed
and water. Therapy in the emergence of diseases was performed immediately at the first clinical signs,
before the appearance of symptoms of the nervous system, generally accepted in the veterinary treatment
regimens. As well as in the suckling period, among the weaners, there were cases of diseases with
symptoms of diarrhea of non-contagious etiology. In addition, in the weaning period, in the piglets, there
were recorded single cases of other diseases, for example, arthritis.

Among the weaners of the control group, 14 cases of non-infectious etiology were registered, therapy
in 13 of them was successful with a total duration of disease of 2.43 days, one weaner fell. In the first
experimental group, 7 cases of diseases were recorded, all of them were successful, and the average dura-
tion was 1.86 days. In the 2nd experimental group, 5 diseases of piglets were recorded, all of which were
cured on average after 2.00 days. Thus, the use of immunotropic drugs contributed to the decrease in
the number of diseases of pigs during the weaning period by 2.0-2.8 times, and their duration by 0.43-
0.67 days.
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Table 5 — Morbidity and safety of weaners

Group of animals
Index " - 5 -
control 1% experimental 2"¢ experimental
Number of piglets 48 49 50
Sicken 14 7 5
Recovered 13 7 5
Fell 1 - -
Duration of diseases, days 2.43 1.86 2.00
97.92 100.00 100.00
0,
Safety, % 94.00* 98.00* 100.00*
* Safety for all previous periods.

Among the diseases of young pigs of all three groups during the fattening period, the most frequent
were bronchitis, which manifested itself as a cough without raising the body temperature and worsening
the overall clinical state (table 6). Also, the diseases with signs of joint damage were common. Therapy in
the emerged diseases was carried out by conventional methods in veterinary medicine and methods of
treatment accepted in this farm.

Table 6 — Incidence and safety of pigs on fattening

Group of animals
Index st . nd .
control 1% experimental 2" experimental
Number of piglets 47 49 50
Sicken 12 7 8
Recovered 12 7 8
Fell - - -
Duration of diseases, days 3.25 2.86 2.88
100.00 100.00 100.00
o,
Safety, % 94.00* 98.00* 100.00*
* Safety for all previous periods.

During the fattening period, among the pigs of the control group, there were 12 cases of diseases, in
the first experimental group - 7, and in the 2nd experimental group - 8. The average duration of the
diseases of the young animals was 3.25 days in the control group, 2.86 days in the 1st experimental and
2.88 days - in the 2nd experimental group. In this case, therapy for all cases of disease was effective and
mortality was not registered.

Thus, based on the analysis of the incidence and safety of pigs during the periods of newbornness,
suckling, weaning and fattening, it is established that intramuscular administration of PigStim-C and
PigStim-M immunotropic drugs to piglets in the early period of postnatal ontogenesis reduces the number
of diseases, shortens healing time and increases the effectiveness of therapeutic measures, and also
increases safety.

During the test period, at the age of 30, 60, 90, 120, 150, 180 and 210 days, the pigs of all three
groups were weighed. Individual assessment of the live weight of individuals was not carried out, each
group of pigs was subjected to weighing with the subsequent determination of the average weight by
mathematical means (table 7).

As can be seen from the presented table, the live weight of pigs of all three groups, having the same
values at birth, systematically increased until the end of the experimental period. Thus, the live weight of
the pigs of the control group at the age of 210 days was equal to an average of 103.79 kg in the group. The
live weight of the pigs of the 1st experimental group at the end of the fattening period was found to be on
the average 110.92 kg in the group, which is 7.13 kg or 6.87% more than the control index. The live
weight of the pigs of the 2nd group also turned out to be 8.55 kg or 8.24% higher than the control value,
and the average for the group was 112.34 kg.
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Table 7 — Dynamics of pig growth

Age Group of animals
control 1** experimental 2" experimental
Live weight, kg

1 1.00 1.00 1.00

30 6.59 7.02 7.09
60 15.23 16.23 16.46
90 26.84 28.65 29.02
120 41.81 44.61 45.22
150 59.32 63.42 64.20
180 79.94 85.50 86.58
210 103.79 110.92 112.34

The average daily gain of live weight, g

1-30 186 201 203

30-60 288 307 312

60-90 387 414 419

90-120 499 532 540

120-150 584 627 633

150-180 687 736 745

180-210 795 847 859

1-210 489 523 530

The average daily live weight gain of pigs of the 1st and 2nd experimental groups was higher than the
control indices. Thus, the indicated index of pigs of the 1st group for the 1st, 2nd, 3rd, 4th, 5th, 6th and 7th
months of growth was higher than the control one by 15 g, 19, 27, 33, 43, 49 and 52 g, and in the pigs of
the 2nd group, at the same time, by 17 g, 24, 32, 41, 49, 58 and 64 g, respectively. The average daily
growth in the pigs of the 1st and 2nd experimental groups on average for all periods of sowing, weaning
and fattening were above the control index on 34 and 41 g.

Consequently, the use of PigStim-C and PigStim-M immunotropic preparations in the early postnatal
ontogenesis for pigs contributes to their more intensive growth during periods of sowing, weaning and
fattening.

At the age of 210 days the control slaughter of five pigs from each group was carried out. Slaughter
of animals was made in the slaughterhouse of the meat processing enterprise Shaleeva O.V. SP., 4a,
Sovkhoznaya, str., Ishlei village, Cheboksary district, Chuvash Republic, according to the rules of
veterinary inspection of slaughter animals and veterinary and sanitary examination of meat and meat
products.

According to the results of control pigs slaughter (table 8), it was revealed that the slaughter yield in
the pigs of the control group was 67.83%, with an average mass of carcass of 70.4 kg. The slaughter
weight of the pigs of the 1st and 2nd test groups averaged 76.62 and 77.48 kg, which is 6.22 and 7.08 kg
higher than the control index.

Table 8 — Meat productivity of pigs

Group of animals
Index d
control 1™ experimental 2"% experimental

Preslaughter weight, kg 103.79 110.92 112.34
Absolute gain, kg 102.79 109.92 111.34
Average daily gain, g/day 489 523 530
Slaughter weight, kg 70.4+0.28 76.62+0.48 77.48+0.62
Slaughter yield, % 67.83 69.08 68.97

— 72 ——




ISSN 1991-3494 Ne 3.2018

In addition to the absolute increase in the slaughter weight of pigs against the background of the use
of immunotropic drugs, they also increased the slaughter yield. Thus, the slaughter yield in the pigs of the
1st and 2nd groups was 69.08 and 68.97%, which is 1.25 and 1.14% higher than the control index.

The muscular tissue of all the examined carcasses was well developed, especially on the dorsal and
hip parts, the fat was mostly white, in some carcasses had a pale pink hue. The mass of carcasses of pigs
of all groups was in the range from 39 to 98 kg inclusive, and the thickness of the lard over the spinous
processes between the 6th and 7th thoracic vertebrae was in the range of 1.5 to 4.0 cm, not counting the
thickness of the skin. Therefore, according to GOST 7724-77 "Meat. Pork in carcasses and half carcasses,
"pork derived from animals of all study groups should be classified as Category II (young meat).

After separation of the carcasses into halves and cooling in the refrigerator at a temperature of
-3...-5 °C and an airspeed of 1 to 3 m/s for 10 to 13 hours, the pork on the bones obtained from all three
groups was directed to the boning and lining. The results of boning and pork are presented in table 9.

Table 9 — Debarking and lining of pig half carcasses

Index Group of animals
control 1** experimental 2" experimental
Weight of the chilled half carcasses, kg 34.74+0.13 37.78+0.24 38.22+0.31
trimmed pork, kg 21.65 23.53 23.81
Lard, kg 4.93 5.36 5.43
Skin, kg 2.36 2.57 2.60
Ribs for smoking, kg 3.13 3.40 3.44
Tendons, cartilages, kg 0.66 0.72 0.73
Technical cleaning and losses, kg 0.07 0.08 0.08
Bone, kg 1.95 2.12 2.14

Half-carcasses from all three groups corresponded to the hygienic requirements for safety and
nutritional value of slaughter animals meat. So, on all the samples a crust of drying of a pale pink color
was well pronounced. The muscles on the incision were wet to the touch, but they did not leave a wet spot
on the filter paper, the color corresponded to benign pork and was from light pink to red. The consistency
of the meat was elastic, the fossa formed when pressing with a finger, quickly formed up. The smell was
specific, peculiar to pork. The fat was mostly white in color, sometimes pale pink. Consistency is soft,
elastic. Tendons were dense, elastic, with a smooth, shiny articular surface.

As can be seen from the presented table, the boning and trimming of carcasses did not reveal a sig-
nificant increase in the yield of individual components, but at the same time, the amount of trimmed pork
significantly increased. Thus, the mass of chilled half-carcasses in the skin, with a cut, without pots and
without legs of the pigs of the 1st and 2nd experimental groups, was more than the control half-carcass
weight by 3.04 and 3.48 kg. In this connection, it is quite understandable that the amount of trimmed pork
obtained from the pigs of the experimental groups has also increased. Thus, the amount of trimmed pork
obtained from half carcass of the pig of the 1st group was 1.88 kg more than the control index, and the 2nd
group by 2.16 kg. In addition, the half carcass of the 1st and 2nd groups increased the amount of lard
obtained by 0.43 and 0.50 kg, and the ribs for smoking - by 0.27 and 0.31 kg, respectively. In connection
with the increase in the live weight and, correspondingly, the mass of the half carcasses of the pigs of the
experimental groups, the amount of skin, tendons and cartilages, bone and technical losses obtained has
also increased.

After boning, the content of basic nutrients and the energy value of medium samples of trimmed pork
were determined (table 10).

As can be seen from the table, the content of basic nutrients and the energy value of pork of all three
groups also corresponded to the category Il pork. However, it should be noted that the protein content was
significantly higher in the meat in experimental groups. Thus, the protein content in 100 g of pork of the
Ist group was higher than the control value by 0.50 g, and the second one by 0.66 g. In addition, in the
meat of the pigs of the experimental groups, there was a lower fat content, 1.92 g in the 1st experimental




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Table 10 — Content of basic nutrients and energy value of pork

Index Group of animals

control 1% experimental 2" experimental
Water, g in 100 g of pork 52.51£0.11 52.84+0.22 52.62+0.48
Proteins, g in 100 g of pork 14.32+0.08 14.82+0.17* 14.98+0.16**
Fats, g in 100 g of pork 33.3240.13 31.40+0.10%** 31.46+0.46***
Ash, g in 100 g of pork 0.96+0.04 0.94+0.04 0.94+0.05
Energy value, kcal per 100 g of pork 356.40+2.29 360.20+1.24 359.40+2.25
* P<0.05; ** P<0.01, *** P<0.001.

and 1.86 g in the 2nd experimental group. The difference in the energy value of pork from the three
groups was statistically unreliable.

In such a way, it can be concluded that intramuscular injection to piglets in the early period of the
postnatal ontogeny of the PigStim-C and PigStim-M immunotropic preparations promoted an increase in
their meat productivity. Thus, from the pigs of the experimental groups, a greater amount of meat was ob-
tained, both on bone and trim, in addition, in the meat of the pigs of the experimental groups, the protein
content significantly increased and the fat content decreased.

Discussion. Essential influence on the productive qualities of pigs is provided by the conditions of
keeping and feeding, and the development of pig production should mean the development and
introduction into the production process of effective technologies for keeping, feeding and maintenance of
animals that increase productivity, improve the quality of the received products and the profitability of the
industry as a whole. But often in practice, new developments and innovations violate the relationships of
the pig's organism with the environment and the traditional conditions of keeping and feeding that have
developed during phylogenesis. Under such conditions, negative environmental factors are constantly
acting on the organism of pigs, which leads to a disruption in metabolism, a decrease in organism resis-
tance and, ultimately, a high incidence and low pork livestock.

In order to ensure the health, safety and increase in the productivity of pigs, modern scientists and
practicing veterinarians recommend the use of a variety of biologically active substances. The modern
veterinary pharmaceutical market offers a wide range of such products, but based on the analysis of the
available literature on this subject, it can be concluded that the effectiveness of the proposed tools is
inadequate. The main reasons for this are the lack of comprehensive action, high cost, the availability of
restrictions on the use of products against their background, and others. At the same time, the immu-
notropic preparations such as PigStim-C and PigStim-M, developed by scientists of the Chuvash State
Agricultural Academy V.G. Semenov, F.P. Petryankin and others.

This research work is devoted to the scientific and practical substantiation of the expediency of
activating the nonspecific resistance of pigs with the PigStim-C and PigStim-M new immunotropic drugs
in order to realize the bioresource potential of their organisms.

Against the backdrop of intramuscular injection of PigStim-C and PigStim-M in the early period of
the postnatal ontogenesis, the increase in the number of erythrocytes and the increase in the concentration
of hemoglobin in the blood of piglets from experimental groups is observed, which indicates the activation
of hematopoiesis in their bodies.

Also, on the back of intramuscular injection of immunotropic preparations PigStim-C and PigStim-
M, leukocytosis is observed, not exceeding physiological norms, with pronounced lymphocytosis amid a
rise in the number of basophils and neutropenia with a nuclear shift to the right, and the analysis of the
protein profile established a significant increase in serum piglets concentrations of total protein due to
globulin, mainly y-globulin fraction.

With the use of immunotropic drugs, cellular and humoral factors of the nonspecific resistance of the
piglets are activated.

Analysis of the incidence and safety of pigs during periods of sowing, weaning and fattening at the
pig breeding complex of Progress CJSC, revealed the effectiveness of PigStim-C and PigStim-M prepa-
rations in ensuring the health and safety of pigs. With their use, the number of diseases among piglets

— 74 ——



ISSN 1991-3494 Ne 3.2018

decreased by 2.36-2.89 times during the sowing period, and their duration decreased by 14.8-20.9%.
During weaning, the disease was 2.0-2.8 times less, and its duration was shorter by 17.7-23.5%. During
the fattening period, the incidence decreased by 1.5-1.7 times, while the duration decreased by 11.4-
12.0%. It should be noted that the safety of the pigs of the 1st and 2nd experimental groups was 98.0 and
100.0% with 94.0% of the piglets in the control group.

Live weight of pigs on the back of the use of the immunotropic preparations PigStim-C by the end of
the fattening period was equal to the average for the group of 110.92 kg, which is 7.13 kg or 6.87% higher
than the control value. Live weight of pigs against the background of PigStim-M also turned out to be
larger than the control indicator, but by 8.55 kg or 8.24%, and the average for the group was 112.34 kg.
The average daily weight gain of pigs on the background of immunocorrection with PigStim-C was higher
than the control values for the 1st, 2nd, 3rd, 4th, 5th, 6th and 7th months of growth by 15 g, 19, 27, 33, 43,
49 and 52 g, and the immunotropic drug PigStim-M at the same time - by 17 g, 24, 32, 41,49, 58 and 64 g
respectively. The average daily gain of pigs on average for the entire period of the experiment increased
by 34 and 41 g day. Consequently, the use of PigStim-C and PigStim-M immunotropic preparations in
piglets in the early postnatal ontogenesis promotes their growth during periods of sowing, weaning and
fattening.

According to the results of control slaughter, the slaughter yield in pigs with immunocorrection was
higher than the control one by 6.22 kg with PigStim-C and 7.08 kg with PigStim-M. In addition to the
absolute increase in slaughter weight against the background of the use of immunotropic drugs, the
slaughter yield also increased by 1.25 and 1.14%, respectively.

The mass of chilled half-carcasses in skin, with a cut, without pots and without legs of pigs after
application of the immunotropic preparations PigStim-C and PigStim-M was more than the weight of
control half-carcasses by 3.04 and 3.48 kg. The amount of pork obtained from one half of the pig after
application of PigStim-C was 1.88 kg more than the control value, and after applying PigStim-M - by
2.16 kg. From half carcasses of the pigs subjected to immunocorrection, the amount of the obtained lard
increased by 0.43 and 0.50 kg and the edges for smoking by 0.27 and 0.31 kg. In connection with the
increase in the live weight and, correspondingly, the mass of the half-carcasses of the pigs of the
experimental groups, the amount of skin, tendons and cartilages, bone and technical losses obtained has
also increased.

A significant increase in the protein content and a decrease in the amount of fat in the pigs of
experimental groups was detected. Consequently, the protein content in 100 g of pork of the 1st group
was higher than the control value by 0.50 g, and the 2nd group - by 0.66 g, and the fat content was less by
1.92 g in the 1st experimental and by 1.86 g in the 2nd experimental group.

In such a way, it can be concluded that intramuscular administration of immunotropic drugs PigStim-
C and PigStim-M to piglets in the early period of the postnatal ontogeny promoted an increase in their
meat productivity. Thus, from the pigs of the experimental groups, a greater amount of meat was obtained,
both on bone and trim, in addition, in the meat of pigs of experimental groups, the protein content
significantly increased, and the fat content decreased.

Conclusion. The conducted research work confirms the expediency of immunological correction of
the piglets in the early period of postnatal ontogenesis with immunotropic preparations PigStim-C and
PigStim-M in order to realize the bioresource potential of their organisms. Against the backdrop of the
triple intramuscular injection of immunotropic drugs, with an interval of three days on the 1st, 4th and 7th
day of life at a dose of 0.3 ml per head, there is a significant increase in growth rates, and the safety of
young animals, the amount of pork obtained increases, in the absence of a negative effect on the clinical
and physiological state of the pig's organism and the sanitary quality of the products.

Withdrawal

1. The microclimate parameters in the premises for keeping pigs during the periods of sowing,
weaning and fattening were within the limits of zoohygienic norms according to RD-APK 1.10.02.04-12
and satisfied the biological needs of the corresponding age group of animals.

Pigs feeding was carried out by balanced mixed fodders based on a grain mixture of own production
and concentrates produced by Premikorm OOO.

2. Developed immunotropic drugs do not have a negative effect on the clinical and physiological state
of the pig's organism, ensure the health and safety of pigs.
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The use of PigStim-C and PigStim-M contributed to a 1.5-2.9 times decrease in the number of
diseases and a reduction in the recovery period by 11.4-23.5%. The increase in the safety of pigs in the 1st
and 2nd experimental groups up to 98.0 and 100.0% at 94.0% in the control was established.

3. The immunotropic preparations PigStim-C and PigStim-M activate hemopoiesis, causing a positive
dynamics of hematological and biochemical profiles of pigs in ontogeny.

After the application of these immunotropic drugs, there is a significant increase in the number of
erythrocytes by 5.1-7.6% and 5.7-8.8% and as well as hemoglobin concentration by 3.1-5.3% and 2.9-
4.9%, respectively, and leukocytosis, which does not exceed physiological norms with pronounced
lymphocytosis against the background of the increase in the number of basophils and neutropenia with a
nuclear shift to the right. The increase in the amount of total protein in the blood serum by 2.3-4.0% and
1.9-4.7% was due to activation of the production of globulins, predominantly the y-globulin fraction of the
protein, against the background of immunocorrection of the body with PigStim-C and PigStim-M
preparations.

4. The use of immunotropic drugs in the early period of postnatal ontogenesis of pigs activates
cellular and humoral factors of nonspecific defense of the organism in industrial technology: phagocytic
activity of neutrophils - by 3.8-5.8% and 4.2-6.4%, bactericidal activity of blood serum - by 3.6-8.6% and
3.4-9.8%, lysozyme activity of blood plasma - by 4.8-8.6% and 4.0-8.0%.

5. Immunocorrection of piglets in the early period of postnatal ontogenesis with the immunotropic
drugs promotes the realization of the bioresource potential of meat productivity.

The veterinary and sanitary examination established that the PigStim-C and PigStim-M immuno-
tropic preparations do not adversely affect organoleptic, biochemical and spectrometric parameters of
pork, and ensure its good quality.

It was found that the animals of the 1st and 2nd experimental groups outperformed their peers in
control in live weight by 7.1 kg or 6.9% and by 8.6 kg or 8.2%, the average daily gain - by 34 and 41 g.

The slaughter yield of pigs against the background of immunocorrection with PigStim-C and
PigStim-M was higher by 6.22 kg and 7.08 kg, rather than in the control.

According to the results of boning and trimming of the half-carcasses of pigs in the experimental
groups, an increase in the amount of trimmed pork on 1.88 and 2.16 kg in the 1st and 2nd experimental
groups was found in comparison with the control.

A significant increase in the protein content by 0.50 and 0.66% was found and a decrease in the
amount of fat by 1.92 and 1.86% in the pigs of experimental groups was revealed.

Recommendations. With the aim of realizing the bioresource potential of pigs in industrial pig
breeding, we recommend:

1. Newborn piglets intramuscularly, three times on the 1st, 4th and 7th day of life, to inject the im-
munotropic drug PigStim-C in a dose of 0.3 ml per head.

2. Piglets to intramuscularly inject the immunotropic drug PigStim-M at a dose of 0.3 ml per head
three times at intervals of three days on the 1st, 4th and 7th day of postnatal ontogenesis.

The choice of the immunotropic drug should be carried out on the basis of pharmacological features,
taking into account the clinical and physiological state of the piglets and the epizootological situation.
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EPEKIIE KOPFAHBICBIH BEJICEHAEHIIPE/I

Annoranus. [Ilomka ecipeTiH KelIeHIHIH XKaFIalbIH/A J)KaHa TYBUIFaH TOpaiiapslH OMOPECYPCTHIK OHIMILITIK
aneyeTiH icke acelpy MakcareiHaa PigStim-C sxone PigStim-M uMMyHOTpONTHI HpenaparTapiblH THIMIUIITIH
Garanay xyprizingi. PigStim-C xone PigStim-M nMMYHOTPOIITHI TIpenapaTTapbl aF3aHbIH KIMHAKA-(U3HOIOTHSITBIK,
JKaFJaiiblHa Kepl ocep eTIEHTiHi, IIOIKaIapAblH JEHCAyIBIFBl MCH CaKTATyBIH KaMTaMAachl3 €TETiHI aHBIKTAJJBL.
Topaiinap opraHu3MiH IMMYHOKOPPEKIHAIAy OapBICBIHAA CHIPKAaTTapAbIH 1,5-2,9 ece a3aiiraHbl, caybIFy Mep3iMiHIH
11,4-23,5% kpickapybl, caHablk cakrtaixybl 98,0-100,0% neitin >xorapnansl. VIMMyHOTpPONTBI MpernaparTapiibl
KOJIIaHy LIONIKAHBIH €pTe OHTOTeHe3 OapBICHIHIA aFr3aHbIH CIEHU(PUKAIBIK eMEeC KACYIIaJBIK )KOHE TYMOPAaNIbABIK
KOpFaHbII (haKTOPJIApbIH aKTHBALMSIIAWIBI. OHIIPICTIK TEXHOJOTHS JKargainapblHaa: Hedrpoduianepain ¢aro-
UTAPIBIK Oencenainiri — 3,8-5,8% sxone 4,2-6,4%, KaH capbICybIHBIH OaKTCPUIMIATTI Oecenautirine — 3,6-8,6% u
3,4-9,8%, KaH MmIa3MachIHbIH JH301UMII Oencenautirine — 4,8-8,6% u 4,0-8,0%. Topaiiiap opraHu3MiH epTe OHTO-
rene3 Mmep3iminae PigStim-C xone PigStim-M uMMyHOTpONTHI IpenaparrapMeH MMMYHOKOPpPEKIHSIay €T OHIM-
Jitirine oH ocep ereni. bakpiiay ToObIMEH canbIcThIpFanaa, 1 skoHe 2 ToKiprOHeIi TONTHIH jKaHyapapbl Tipi canMak
OotipiHIIa onapaaH 7,1 kr Hemece 6,9% xoHe 8,6 kr Hemece 8,2% GackiM Ooipl, OpTa TOyIIKTIK ociM 34 xoHe 41 T
eKEH/Ir1 aHbIKTaNAbl. IMMYHOAKTHBTEY asCHIHAAFBI IIOIIKAHBIH CalMarbl OakpiIaymaH 6,22 sxoHe 7,08 Kr sKOFaphl
Gonybl. bakputayMeH calblCTBIpFana, 1 sxoHe 2 OaKbLIay TONTAPBIHBIH COMBIC IIBIFBIMAAPHI JKOFAPHI.

Tyiiin ce3mep: momKa, IMMYHOTPONTHIK npemaparrap PigStim-C xone PigStim-M, uMMyHHTET, aypy >KoHE
KayiIci3iK, OHIMILTIK.
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AKTHUBM3AIIMA HECITEIIM®UYECKOM 3AIIIUTHI OPTAHU3MA
HOBBIMHA HMMYHOTPOIIHBIMH NPEITAPATAMMX .
B PEAJIN3AIIMN IOTEHIUAJIA ITPOAYKTUBHOCTHU CBUHEHN

Pe3rome. B ycnoBusx CBHHOBOAYECKOTO KOMIUIEKCA IPOBEIEHA ONEHKa 3()(EKTUBHOCTH NMPUMEHEHHS UMMY-
HOTpOmHBIX mpenaparoB PigStim-C u PigStim-M HOBOpPOXAEHHBIM TIOPOCATAaM C HEThI0 peaTn3aIlii OHOpecypCHOTo
MOTEHIIMAaJa MPOAYKTUBHOCTH. Y CTAHOBJICHO, YTO HMMYHOTpOIHBIE npenapathl PigStim-C u PigStim-M He oxa3bI-
BAIOT HETaTHBHOE BIMAHHE Ha KIMHUKO-(QH3HOJIOTHYECKOE COCTOSHHE OpraHM3Ma, 00ecleYrBaroT 3J0pOBLE H CO-
XpaHHOCTh cBHHEeW. Ha (hoHe MMMYHOKOppEKLMH OpraHu3Ma HOpOCAT OTMEYEHO CHIDKEHHE KoymyecTBa 3aboie-
BaHuil B 1,5-2,9 pasa, cokpaieHue cpokoB Bei3oposieHus Ha 11,4-23,5%, noBsIlIeHHEe COXPAaHHOCTU IOTOJIOBbS 10
98,0-100,0%. IIpumeHeHre UMMYHOTPOIIHBIX MPENApaTOB B PaHHEM IEPHOJIE MOCTHATAILHOTO OHTOTeHe3a CBUHEH
AKTHBH3UPYET KJIETOYHBIC M TyMOpaJIbHbIE (h)aKTOpHl Hecrenn(prUIecKoil 3alnuThl OpraHiu3Ma B YCIOBHSX HPOMBIIII-
JICHHOM TEXHOJIOTHH: (harolMTAPHON aKTUBHOCTH HEWTpomioB — Ha 3,8-5,8% u 4,2-6,4%, OakTepUIIUIHON aKTHB-
HOCTH CBIBOPOTKH KpOBH — Ha 3,6-8,6% u 3,4-9,8%, MM30LIMMHON aKTUBHOCTH I1a3Mbl KpoBU — Ha 4,8-8,6% u 4,0-
8,0%. VIMMyHOKOppEKIHsl OpraHu3Ma IOpOCsT B paHHEM HEPHO/IE MMOCTHATAIBHOTO OHTOT€HE3a MIMMYHOTPOITHBIMHU
npenaparamu PigStim-C u PigStim-M crocoOcTByeT peanuzaiiy OHOpecypCHOTO OTSHIAANA MICHOW TPOYKTHB-
HOCTH. Y CTAaHOBJICHO, YTO YKUBOTHBIE 1-i M 2-1 OMBITHBIX TPYII MPEBOCXOIIIN CBEPCTHUKOB B KOHTPOJIE 110 YKUBOI
Mmacce Ha 7,1 kr wm 6,9% wu Ha 8,6 kxr wm §8,2%, cpegHecyrouHOMY Tpupocty — Ha 34 u 41 1. YboitHas macca
CBUHEH Ha (hOHE IMMYHOKOPPEKIIMH OKa3ajach BBIIIE KOHTPOJIsHOTO Ha 6,22 u 7,08 kr. Ilo pe3ymnpraTtam 0OBaIKu U
KMJIOBKHU TIOJIyTyII CBHHEW MOJONBITHBIX TPYII YCTAHOBICHO YBEJIMYEHHE KOJIMUYECTBA >KWJIOBAHHON CBHHHHBI Ha
1,88 1 2,16 kr B 1-i1 1 2-11 ONBITHBIX TPYMIAax 110 CPABHEHUIO C KOHTPOJIEM.

KaioueBble ciioBa: cBUHBH, UMMYyHOTponHble npenapatbl PigStim-C n PigStim-M, ummyHurer, 3a00ieBae-
MOCTb U COXPAaHHOCTb, POYKTUBHOCTb.
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MANAGEMENT IN THE AGRO-INDUSTRIAL COMPLEX

Abstract. In the article, the agro-industrial complex is viewed as a complex socio-economic system. The need
for improving management at the macro, meso and micro levels based on the use of marketing management tools
that are most adapted to market laws is substantiated. One of the difficult economic tasks in Kazakhstan's modern
financial policy is to maintain the pace of economic development in the face of global financial instability. This
article deals with the problems of state financial regulation of the agro-industrial complex of the Republic of Ka-
zakhstan in recent years. It is noted that the strategic importance and specific features of agriculture require the
development of special approaches to the management of this industry, its investment at the regional level. The main
task of state regulation of the economic development of the industry is the investment development of agricultural
production, as investment growth is one of the main factors contributing to the rise of agro-industrial production,
solving the problems of updating the regional technical and technological base, deterioration of fixed assets in agri-
culture, ensuring sustainable development of the agricultural sector of the economy. The analysis of the main sources
of the primary incomes of the enterprises of agriculture, forestry and fisheries in Kazakhstan for 2010-2015 is carried
out. Proposals are given on further improvement of the state financial regulation of the republic's agro-industrial
complex.

Keywords: socio-economic system, agroindustrial complex, marketing, management, management methods,
marketing-management.

Awareness of the importance of agrarian policy in the modern economy was reflected in the next
President Nazarbaev's Messagefrom January 10, 2018"New Opportunities for Development under the
Conditions of the Fourth Industrial Revolution" which noted that agrarian policy should be aimed at
dramatically increasing labor productivity and increasing exports of processed agricultural products [1].
All this will require the technical re-equipment of agricultural production, the modernization of modern
technologies, the use of advanced technologies, and therefore require significant infusion of financial
resources into the industry.

During the period of economic reform in the agrarian and industrial complex of the Republic of
Kazakhstan the foundations for the development of a multistructure economy, socio-economic trans-
formations in property relations were laid, the corresponding legislative base was created, as evidenced by
numerous studies of Kazakhstani authors: Kaliyev G.A., Khan Yu.A., Alenova K.T., Nurumov A.A.,
Nitalina, G.K., Utibaeva G.B. and other scholars of agrarians and economists [2-7].

Although in recent years there has been an increase in the production of agricultural products at the
same time the level of efficiency of the industry is still insufficient. The agricultural production of the
country remains still small-scale and technologically backward. Problems in the agrarian sphere are
further aggravated by Kazakhstan's accession to the WTO [8].

Formation of working capital in agro-industrial production also has some features. It is necessary to
keep large reserves for a long time since the production cycle here is sufficiently large. The seasonal
nature of agricultural production causes sharp fluctuations in the volume of circulating production assets
for the periods of the year which calls for borrowing [9]. The problems of financing that arise in agro-
formations can be solved by attracting additional financial resources. Financial resources (profits,
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subsidies and compensations, investments, insurance, credit resources) in the system of reproduction in the
industry and at the enterprise level are beginning to play an increasing role. However, at the present stage
of development they do not provide sustainable economic growth [10].

The complex system is the system consisting of many closely connected subsystems, possessing
several types of a straight and reverse connections and numerous channels of interaction with environ-
ment.

The most common definitions which are found in economic literature: "the system is a set of the
structurally and functionally united elements in that way to ensure achievement of some purposes in the
given multitude of conditions at limited resources and time"[11]; "the system is a set of the elements
which are in relations and communications with each other that forms integrity, unity" [12]. The given
definitions emphasize such feature of system as interrelation and interdependence of all its elements. In
this research agro-industrial complex (AIC) is considered as such complex system. The agro-industrial
complex is complicated, probabilistic, dynamic economic system which is part of higher order socio-
economic system covering processes of production, an exchange, distribution and consumption of material
benefits. The AIC meetsperfectly the criteria characterizing system and can be studied from positions of
the systems theory. If AIC is considered from the material and industrial point of view, its entrance are
material streams of natural and production resources, an exit - material streams of consumer goods. The
special place in agro-industrial complex belongs to agriculture. Modern agricultural production can't be
presented segregated, isolated, developing and functioning out of national economy. In real life it is based
on the intersectoral production cooperation connecting agriculture and branches, which provide agriculture
with means of production; processing agricultural raw materials and carrying the food ready to consump-
tion to the consumer. Formation of AIC is connected with considerable deepening and expansion of tech-
nological and functional communications of agriculture with other branches of national economy. The
agriculture provides with raw materials the food industry, forms stocks for domestic market and resources
for export. Providing population employment, the agriculture carries out also social function, creates
preconditions for increase of a standard of living in the village, is responsible for preservation of fertility
and quality of lands, ecology of territories on which carries out economic activity, ensures food safety and
economic independence of the country.

As a result of carried-out reforms in the Kazakhstan agro-industrial complex there were essential
social and economic transformations: considerably managing conditions changed, the food market was
created, as a result of processes of privatization and privatization there was a transformation of the rela-
tions of property which as a result led to emergence of various forms of managing and creation of mul-
tistructure economy, the farmer sector was created, are privatized food and processing industry, wholesale
and retail trade, infrastructure branches. However expected efficiency of market transformations in
agrarian sector wasn't reached that is connected, first of all, with insufficient development of carried-out
reforms from positions of new market realities.

The analysis of the last researches and publications on a considered problem. Questions of impro-
vement of management on the basis of the marketing concept are widely taken up in works of foreign and
domestic scientists: F.Kotler, E.Golubkov, G. Bagiyev, B. Solovyev, G. Kaliyev, T.Espolov, etc. The
agro-industrial complex represents the difficult system, being characterized instability of development and
stochastic (probabilistic) nature of occurring processes. The effective mechanism of management of
agrarian and industrial complex demands the accounting of features of development of agrarian sector,
first of all, agriculture: dependence from prirodno-climatic factors, high entrance barriers on the market,
interfering competition development, backwardness of the competitive environment, unfairly large
number of administrative and legal restrictions for development of agrarian business, etc. Meanwhile,
researches of market conditions in the domestic and foreign food markets, the administrative decisions
based on market researches and the accounting of competitive advantages, accurate definition of the
priority directions of development, etc. will allow to gain synergetic effect and will ensure food safety and
sustained economic growth.

Essence research marketing management, consideration of its conceptual bases that assumes
consideration of the main categories forming the concept marketing management: the main to idea,
purposes, tasks.
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As a result of the 90th years of reforms spent since the beginning in this strategically important sector
of economy, as well as in all agro-industrial complex of the country, there was a sharp decrease in
volumes and economic efficiency of production. The livestock of animals was significantly reduced, the
genetic and production capacity of branch collapsed, the competition became aggravated from sharply
increased import, the gap in productivity and efficiency indicators in comparison not only with the
developed countries, but neighbors in the CIS increased.

To restore the broken reproduction processes, to overcome lag from the developed industrial
countries to reduce dependence of the country on food import, to provide competitiveness and stability of
domestic agrarian and industrial complex probably only having reoriented agrarian and industrial complex
branches on a market way of development which will allow to increase production efficiency.

Having analyzed tendencies of development of conceptual bases marketing management on the basis
of the created methodical approaches to its studying, tendencies of development of theoretical repre-
sentations, it should be noted that process of improvement traditional and search of new methods of
management by market activity of the agroenterprise took place a number of stages of movement from
production, commodity and marketing orientation to orientation to marketing. Now strategy and instru-
ments of marketing develop in several directions adapting them for new reality and modern features of
economy. There are additions to the marketing, the new concepts which are overstepping the bounds of
axioms of classical marketing. The general tendency of this development consists that the market mecha-
nism is more, than before, forces to pay attention to the consumer. Formation of marketing of relationship
is connected with it, from our point of view. As a result of convergence of the concepts "marketing" and
"management" there was a category "marketing management".

Any concept is formed on the basis of the main idea. Idea formulation — a fundamental problem of
business unit, as idea - a reflection form in thought of the phenomena of objective reality. including con-
sciousness of the purpose of further development of business process and generalizing last experience.

The main idea of marketing management is an idea of human needs and requirements, their maxi-
mum satisfaction. So, Bagiyev G. L. marketing management as system of the main ideas, tools and the
analysis of business activity and environment, formation of strategy and control, approach to management
which allows to reach the organization goals at the expense of full orientation to needs of the consumer
and most their full satisfaction defines the concept. In the conditions of the growing competition, globa-
lization of the markets marketing management becomes the activity, capable to provide steady competitive
advantages of the enterprise in the market. The firms focused on marketing on a constant basis carry out
the environment analysis, market researches, the forecast of the market and enterprise opportunities,
development of the purposes and strategy of behavior of firm in the market, planning of marketing activity
for specifically current situation, development of a complex of marketing and actions for the organization,
management, control and an assessment of results of marketing activity.

The concept of marketing management is based on dialectics of the purpose and means of its achie-
vement. Marketing management is a main objective not simply sale and stimulation of sales, and demand
management, i.e. "providing such level, and also time and nature of presentation of demand at which the
achievement of the objectives, facing firm" [13], "creation and stimulation of new needs of buyers" [14] is
possible. The majority of researchers incline to thought that receiving profit shouldn't be the only purpose
of the organization. So, P. Druker considers "maximizing profit by the wrong concept" and suggests to
consider as a main objective of the company its survival [15].

The purposes of the various domestic companies far aren't identical: survival, development, gain of a
market share, etc. During the different periods they can be corrected by results of the marketing analysis
of factors internal and environment and determination of competitiveness of firm, and also ways of its
increase.

Studying of the purposes of the foreign companies in Kazakhstan showed that unlike the domestic
companies they aspire, first of all, not to increase in profit, and to advance of the brands for the markets of
Kazakhstan. Such approach to a goal-setting is represented to us to the most effective since positioning of
the brand in the market provides long-term success in the target market and, therefore, steady demand
and profit.

— g2 ——
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Effective management assumes realization, first of all, the corporate purposes of the organization
therefore the purposes marketing — management shouldn't contradict the accepted corporate purposes.
According to the corporate purposes the target directions of management of marketing are:

— the maximum satisfaction of requirements of the market at the expense of harmonization of outputs,
processing and sales of goods and services;

— use of the latest technologies for ensuring growth of labor productivity, decrease in prime cost and
increase in outputs;

— achievement of high financial results (decrease in expenses, profitable activity), thanks to marketing
tools.

— increase in a market share;

Realization of the main idea marketing management is based on complex use of tools marketing — a
mix. They allow to realize advantages of marketing approach, providing, on the one hand, compliance to
requirements and opportunities of buyers i.e. satisfaction of solvent demand, with another — having direct
impact on overall performance of the organization. Therefore the purposes marketing management can be
concretized proceeding from requirements of the target market on elements of a complex of marketing.

Realization of marketing approach to management assumes use of a large number of various rules
and procedures (principles). It is necessary to allocate main of them predetermining level of controllability
and productivity by chosen firm of strategy.

Modern researchers in area marketing management Evans, E. Golubkov, V. Demidov, P. Zavyalov,
B. Solovyev, etc. used the general principles of the management, developed A. Fayolem for formation of
system of the specific principles of management by marketing. The main principle of marketing approach
to management of the organization is target orientation of all elements of the production and social infra-
structure serving this system, to the solution of the problems arising at the potential consumer of goods
and services, offered in the market:

— orientation to needs of buyers;

— system approach (harmony) in planning, the organization, the accounting of all operating factors,
interrelation of planned actions;

— systematicity (continuous integration process, phasing, coherence of stages);

—reversibility (gradualness, preliminary experimental verification of made decisions);

— market orientation of marketing activity of the enterprise to a changing environment;

— minimization of expenses, self-sufficiency and self-supporting development;

— unity of strategy and tactics for achievement of the planned result;

— the most detailed and objective control of all marketing actions.

It is represented to us that as the major it is necessary to add this list with the principle of harmoni-
zation of the corporate and marketing purposes, their hierarchical sopodchinennost. This principle has to
dominate in SES management. The called principles are directed on ensuring efficiency of market activity
of any company. Thus the exit to positive results of business, its social orientation are caused by formation
of the marketing concept of business management.

As a result of research we studied structural elements marketing management: the main ideas, the
purposes, realized functions, productivity of introduction. Studying of various approaches to business
management allowed us to give the comparative characteristic of traditional and marketing approaches to
management, having marked out advantages and shortcomings of each of them with table.

The most common aggregate functions of management inherent in any type of management, marke-
ting management realizes the functions of goal-setting, planning, organization, coordination and control.

Under current conditions, there are different approaches to goal setting. Particular importance to the
development of goal-setting gained marketing theory. According to F. Kotler main marketing goal — to
provide quality goods and services to consumers [16]. The challenge is to link the economic goals of the
company and its capabilities (industrial, intellectual, physical and financial) and the requirements of the
market. Goal setting in a market — the process flexible, subject to the influence of various factors. So, if
there is a strong dependence on some external factor, the need to develop alternative goals that would
transform the external factors in the internal. For example, to not depend on the activities of logistics
organizations or large trading network, you can create your own distribution center or network of shops,
which will help relieve the tension between the company and the sales organization.
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Comparison of activity of the agrarian enterprises with marketing orientation
and the enterprises with traditional structure of management*

Traditional structure
of management marketing orientation

Marketing
orientation

Orientation
to marketing management

At the top management on the first place

requirements of an agricultural
producer

onsumer needs

realization of strategic objectives and tasks of
presence expansion in the market, to increase
rezultativnost due to fuller satisfaction of
needs of buyers

The enterprise makes (sells)

that can make( sell)

only that is in demand in the market

along with the "old" range the new goods,
form demand, and define the target market

1t is offered to the buyer

limited range of agrarian production

wide range of goods

the range created proceeding from systematic
studying of demand in the agrarian markets

The goal-setting is focused on the account

actions of internal factors

influences of the external marketing
environment

strong and weaknesses and opportunities of
the company and requirements of the market

Management is based on

on development of short-term plans

on development of mainly long-
term plans

on development of multiple development
plans of business unit

Market researches

have no systematic character

are carried out on a constant basis
and are directed on studying of
behavior of buyers of agricultural
products, the analysis of
competitors, intermediaries, etc.
participants of the agrarian market

are focused more on demand formation, the
prevention and prevention of possible risks

Price strategy are developed

proceeding from expenses of
agricultural producers (an expensive
method)

depending on competition level

on the basis of integrity of process of pricing
on all phases of reproduction and tactical
factors

Development of new goods is carried

out

for the purpose of reduction of
expenses, often, without requirements
of the market of agrarian production

proceeding from requirements of
the market and factors of the
external and internal environment

for the purpose of achievement of
competitive advantages and increase of
efficiency of business

In development of ideas of new goods

the leading part is assigned to
technicians

the leading part is assigned to
marketing specialists, managers,
designers

all divisions of the agrarian enterprise at all
levels of management participate

Process of production provides

orientation, generally on possibility of
production

production of best-selling goods
(service)

possibility of fast reorientation to changing
demand and other factors of the market

Competitiveness is defined

proceeding from the revenue sum

by comparison of characteristics of
similar goods

through a prism of the competition and
opinions of consumers

Management is generally focused

on use of standard schemes known
from past experience and methods of
response to already taken place events
and changes in environment

on realization of strategy on a
marketing complex

acceptance of "pro-active" measures on the
basis of forecasting of possible changes in the
external and internal environment of the
enterprise

*Note were developed by authors.
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Management process is not limited to the formation of the main goals and find ways to achieve it, and
includes the processes of coordination objectives, resources, control actions. Coordination is given a
central place in the system of general management functions. According to Milner, B. Z. Coordination —
the distribution of activities over time, providing interaction parts of the organization in order to imple-
ment the tasks facing the organization [17].

Hayek F., Schumpeter J. and 1. Tahakara define coordination as the choice of ways of interaction
between parent and child elements, which are in the process of modification functions or purposes and
modification of the relationship between the objectives of [18-20]. From our point of view on issues of
reconciling different levels leading role of marketing management. Marketing management as an inte-
grating, the main function of management to coordinate the efforts of all parts of the firm, to make timely
adjustments in the activities to the goals based on market research.

Thus, the creation of a competitive agricultural industry, from our point of view, depends on the
improvement of management, in particular, implementation of the management of marketing approach. It
is a marketing management company will be considered, as well as the entire system of agriculture not in
isolation, but as a single system in which the harmonious relationship and interdependence of its elements
ensure high performance of the system.
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A. K. Kypmanaauna', H. K. Emeanna’, A. T. Omaposa', M. ®. I'pesio®

1Ka§T¥TBIHyO,IIaFBI Kaparannapr sxoHOMHKANBIK yHEHBEpcHTeTi, Kaparanner, Kazakcran,
CanTbsiro ne KomnocrenaYuusepcureti, Cantbsiro ne Kommnocrena, Ucnanus

ATPOOHEPKOCIHITIK KEHHEHIHAET'T MEHE/[)KMEHT

AHHOTanus. MakanasaarpoeHEepPKICin KEIIeHI KypJelli dJIeyMEeTTIK-3KOHOMHUKANBIK JKyie peTiHae KapacThi-
pbutanbl. HapbIKTHIK 3aHmapra OeifiMIenreH >Korapbl Iopekene MapKeTHHI-MEHEIKMEHT KypaliapblH NaiifaiaHy
HETi3iH/Ie MaKpo-, Me30- MHUKpOJAEHTreiie 0ackapyIblH JKeTULAIpy KaxeTTimiri Herizaeneni. KasakcraHHBIH Kasipri
KAPKBUTBIK CasCATBIHBIH KYpJelli SKOHOMHKAIBIK MIHICTTEePiHIH Oipi oMeMIIK Kap KbUIBIK TYPaKCHI3IBIK JKaFaaiaa
SKOHOMHUKAHBIH J1aMy KapKbIHBIH ycTam Typy Oouibin Tabbuiansl. Makanaga COHFbI Kbuiapaarsl Kasakcran Pec-
myOnmukackiHEIH AOK MEeMIICKeTTiK KapKBUIBIK PETTEY MocelleNnepi alThUFaH. ATamnblll ©TKeHICH, ayblUl Iiapya-
IIBUTBIFBIHBIH ©31H/IIK €PEeKIIeTiKTepi MEH CTPATEerHsIIBIK MAaHBI3ABUIBIFBI OHIPIIIK IeHTeHIe OHbI HHBECTHLIUSIIAYMEH,
OCHI CaJlaHbl epeKlIe 0acKapy TOCUIIEepiH xKacaylbl Tajlal eTe/i. JKOHOMHKAJIBIK JIaMy CalachlH MEMIIEKETTIK peT-
TEyIiH 0acThl MIHJETI aybL1 [IAPYaLIbUIBIK OHIIPICIH HHBECTUIMSIIBIK JAMBITY PETiH/IE, OUTKEHI HHBECTULUSIAPIbIH
ecyl arpoeHEepKACINTIK OHIIPICTI KOTepyTe bIKIAJ eTeTiH Heri3ri (akTopiaapasiH Oipi 00BN TaObLIa Ibl, OHIPIIK TEX-
HUKAJIBIK JKOHE TEXHOJIOTHSUIBIK 0a3aHbl KaHAPTy MacelleliepiH Ielly, aybul IapyalibUIbFbIHAAFb] HETi3r1 KopJap-
JIbIH TO3Ybl, SKOHOMHUKAHBIH arpajblK CEKTOPHIH TYPaKThl JaMyblH KamMTamachl3 eTy. KazakcTaHHbIH OaibIK Liapya-
IIBUTBIFBIHA KOHE OPMaH, ayblI KOCIIOPBIHIAPBIHBIH 0AaCTAIKbl KipiCTEpiH KAJBIITACTHIPY HETI3r1 Ke3lepiHe Tainay
KacanraH. PecryOnmukanbiH AOK MeMIIEKeTTIK Kap)KbUIBIK peTTeyre OfaH opi XKeTuIipy OOHBIHIIA YCBHIHBICTAp
OepinreH.

Tyiiin ce3aep:oIeyMeTTIK-)KOHOMHUKAJIBIK JKYHeci, arpOeHEepKICin KelleHi, MapKeTHHT, Oackapy, Oackapy
smicTepi, MapKEeTHHT-MEHEKMEHT.

A. K. Kypmanaauna', H. K. Emennna’, A. T. Omaposa', M. ®. I'peno’

'Kaparanauuckuii sxoHoMudeckuii yaupepenret Kasmorpe6eorosa, Kaparausa, Kazaxcran,
2YHMBepcheT CanTtesaro ne Komnocrena, Cantesro ne Komnocrena, Mcnanus

MEHE/KMEHT B AT'POITPOMBIIIVIEHHOM KOMIIVIEKCE

AHHOTanus. B cTaThe arponpoOMEBIIIICHHBIH KOMIDIEKC pPacCMaTPUBAETCS KaK CIO0XKHAs COMUAIEHO-3KOHOMH-
geckas cucreMa. OOOCHOBEIBaeTCS HEOOXOAUMOCTh COBEPIICHCTBOBAHMS YIPABICHUS HAa MakKpo-, ME€30- H MUKPO-
YpOBHE Ha OCHOBE HCITOJIb30BAHNS HHCTPYMEHTOB MapKETHHT-MEHEDKMEHTA, B HANOOJBIIEH CTENICHN alalTHPOBaH-
HBIX K PHIHOYHBIM 3akoHaM. OIHOHM W3 CIIOKHBIX SKOHOMHYECKHX 3a7ad B COBPEMEHHOW (hMHAHCOBOW IOJUTHKE
Kazaxcrana siBisieTcsi ojiZiep>KaHie TEMIIOB Pa3BUTHSI DKOHOMHKH B YCJIOBHUSIX MHUPOBOM (DMHAHCOBOI HECTaOWIIb-
HocTH. B crartee roBopurcs o mpobiemax rocynapcrBeHHoro ¢unaHcoBoro peryimposanus AIIK Pecrmy6muku
Kasaxcran 3a mocnemnue roabl. OTMeudaeTcs, YTO CTpaTerHueckas 3HAYMMOCTh M CHenu(pUYeCKhe OCOOCHHOCTH
CeNIbCKOT0 XO03siiicTBa TpeOyroT pa3paboTKu OCOOBIX MOAXOJOB K YIPAaBJICHHIO JAHHOH OTpacibio, €€ MHBECTHUPO-
BAHHUEM Ha PETMOHAIILHOM YpOBHE. I'J1aBHOH 3a7aueil roCy 1apCTBEHHOIO PETYJIMPOBAHMS S3KOHOMUYECKOIO Pa3BUTHUS
OTpaciii BBICTYIIA€T HHBECTHIIMOHHOE PAa3BUTHE CEIBCKOXO3IHCTBCHHOTO MPOU3BOJICTBA, TAK KaK POCT MHBECTHIIUI
SIBIIICTCSI OJTHUM U3 OCHOBHEIX (DAaKTOPOB, CITOCOOCTBYIOIINX MOABEMY arpopOMBIIIICHHOTO MPOU3BOJICTBA, peIie-
HUIO TPOo0JIeM OOHOBJICHHUS PETHOHAIBHOW TEXHUISCKON U TEXHOJOTHUYECKOW 0a3bl, M3HOIIEHHOCTH OCHOBHBIX ()OH-
JIOB B CEIIbCKOM XO3AKUCTBE, 00ECIIEUYCHUI0 YCTOMYMBOTO Pa3BUTHUS arpapHOTO ceKTopa SKoHOMUKH. [IpoBeneH ana-
T3 OCHOBHBIX MCTOYHHKOB ()OPMHUPOBAHUS MEPBUYHBIX JOXOIOB MPEIIPUATHI CEIBCKOT0, JECHOTO B PHIOHOTO XO-
3siicTBa Kazaxcrana. [laHbl peayioskeHN 10 JadbHEHIIEMY COBEPIICHCTBOBAHUIO TOCYJAPCTBEHHOTO (PMHAHCOBOTO
perynupoBanusa AIIK pecry6mukn.

Kiro4eBble €10Ba: CONMANbHO-YKOHOMHYECKAs CHCTEMA, arpOIPOMBINUIEHHBIN KOMIUIEKC, MAPKETHHT, YIIPaB-
JICHWE, METO/IBI YTIPABICHHS, MAPKETHHT-MEHEKMEHT.
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THE OSSUARY FROM TEMIRLAN

Abstract. The site of the accidental discovery of the ossuary is located 40 km from Shymkent, on the western
outskirts of the village of Temirlan, in the erosion of Naimanaryk, cutting a field north of the river. Arysi.

The history of studying ossuaries in Kazakhstan and Central Asia totals more than 115 and 145 years res-
pectively. Their number (several hundred) and a rather wide variety, typology and chronology of existence, has been
the subject of many studies, including dissertations.

The ossuaries published here, the subjects of the humid burial, from the necropolis to the ancient settlement of
Shymkent expand the geography of such finds (from Chui Valley to Turkmenistan and further ... Iran, Palestine). In
addition, the shape of a ceramic funerary vessel, apparently reproducing local structures of primary (temporary)
burial, is also unique. The presence of the legs of the ossuary supports it with the Khorezmian.

Keywords: Ossuary funeral rite, Zoroastrians, pre-Islamic traditions, Southern Kazakhstan, the valley of the
river. Arys, culture.

The unknown before for the wide area of Southern Kazakhstan the ossuary burial was revealed: bone
remains, more than ten fragments of ossuary and accompanying jug Kaptabekov Altai the local inhabitant
of the village of Temirlan in the break washout of Naymanaryk located 3 km to the West from the
highway road Shymkent-Turkestan in 2016. About unique find it has been reported to the employee of
museum of local lore of Temirlan Alimbekova Madina who has told to academician of NAS RK Baita-
nayev B.A. He made surveying and inspection of the place of a find, situated 40 km from Chimkent. After
the carried-out qualified archaecological restoration by the archeologist A. Donets the initial forms to the
ossuary have been restored and can be presented in the publication.

Funeral ceremony — one of the main markers of spiritual culture of all historical societies. Wonder-
fully many lines of ceremonies of burial have something in common through various times, continents and
cultures not only on appearance, but also an internal essence of conditionality of a ceremony. Tradition of
burial (cleaned) bone remains in ceramic (stone, alabaster) the vessels which are specially made if
opportunities allowed, or were carried out by more "budgetary" options of burials in the form of khoums
(big ceramic vessels), in particular with loops or holes through which it was possible to tie up of a cover of
a bone storage, about which will be write lower in article. Also were carried out in burials — holes, in spe-
cially allotted places it is very characteristic of a certain stage of development of spiritual and also mate-
rial culture and the wide region of Eurasia.

The ossuary ceremony could be correlated with a certain level of development not only the pagan
culture, but also social structure of society in general. Forms of this manifestation are known not only in
Central Asia and Iran before the spreading of Islam. Burials of previously cleaned bones are known also in
other cultures, including, in Christian, especially in Catholic in any possible form. The Judaic ceremony
of times of Jesus Christ also provided primary burial in special stone construction or the cave cut in the
rock — a tomb. Only in a year, after assignment of a body (in Palestine processes of decomposition of
bodies proceed quickly) when flesh decays, collected bones and put them in an ossuary or even in a pole
in the tomb. But also at the time of Christ in the Middle East not all families were able to afford to bury
finally died relative in an ossuary. Still S.P. Tolstov spoke about communications between ancient
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Khwarezm and Sumer. To the connection established including thanks to the profound astral knowledge
which is traced on the recorded sacral orientations of cult objects, for example Koi-Krylgan-Kala. On the
other hand, there is an opinion, that at a Fedorovsky stage of the Bronze Age in Khakassia there were the
Mazdayasna dakhmas [Larichev V.E., et al., 2016, s.147-149].

As it was established by long-term researches approximately from the 4-th century AD the similar
burial ceremony began to practice steadily and in the wide territory of Central Asia, few certain regions of
Iran though in Khwarezm he is known long before this time. At the same time, features of archaeological
studying of ossuaries, often casual character of finds, can demonstrate that the main part of artifacts
connected with mass burials of that period preserved "in situ". The pre-monotheist of ceremonial rituals
the anthropomorphous statues or sculptures known all over the Ancient world and in early medieval
societies can be other example of general prevalence.

Data about the ossuaries and similar ceremony of burial, since the Neolithic, proceed from in all
enough developed civilizations of the Ancient World and is related to the most different eras and cultures.
It is possible that the ceremony and the mythology causing it are connected with certain pre-knowledge,
with perception of the earth as living being who has lived up to distribution of Muslim culture. Many lines
of these views remain and, practically, up to now (for example, Chapter VIII of the monograph M.B.
Mejtarchiyan: Ethnographic sources about remnants of Zoroastrian ideas of a funeral ceremony in and
religious beliefs of the people of Central Asia and Kazakhstan) [ Mejtarchiyan M.B., 2001, ]. Despite so
obvious facts of existing of the similar funeral ceremonies, artifacts from Kazakhstan serving as the proof
of their distribution there was slightly.

Short data about the ossuaries of Kazakhstan. Until recently the ancient settlement of the Early
Medieval Taraz and its necropolis was the only place in Kazakhstan where in large quantities there were
ossuaries of the most different forms, their fragments. In funds of the regional local history museum Taraz
a number of ossuaries was collected, mainly, it is casual finds. Walls of these ceramic vessels are richly
ornamented; covers of ossuary, some of them have sculptural modeled heads. A full variety of registration
and forms of vessels attracts attention: present interest yurt shaped ossuary, another on walls has sculp-
tures of aged men with a paliform beard, superficial paths instead of eyes. And in other ossuary two fi-
gures standing on corners reminding Turkic stone sculptures are placed. These burials are dated with the
5-7-th centuries AD.

The first find of an ossuary in the center of Taraz city has happened in 1904 and has been recorded
by the chief of the Auliye-Ata County, the member of the Turkestan circle of fans of archeology
V.A. Kallaur. M.E. Mason who has found several Zoroastrian and the Nestorian of burials made
excavation in Auliye-Ata in 1927 [Senigova T.N., 1972, S. 114].

Great interest for reconstruction of various ceremonies which can be connected with options of
Zoroastrian rituals is represented by the burials found and partially investigated in the Mountain massif of
Tekturmas that in translation means "the uneasy place" located in 1 kilometer from the city of Taraz, on
the right bank of Talas River. On the most top point of the ridge the remains of the fundament of the
mausoleum of Tekturmas which has been constructed in the 10-12 th centuries were recorded. This ruins
have been sorted in 1933 and mausoleum been reconstructed in recent years. The Zhambyl Archaeological
point worked since the 1946 as a filial of the Institute of History, Archaeology and Ethnography of the AS
of Kaz.SSR, headed by G.I. Patsevich have carried out excavation of several hollows. Workers of
archaeological point have opened two more ancient cemeteries. One is situated on the east slope near the
modern Christian cemetery burials belonged to followers of a cult of Zoroastr are found ("fire wor-
shippers"). This cemetery it, judging by results of excavation, existed from 7-th to the 12-th centuries
G.I. Patsevich writes that "according to requirements of this cult, corpses of the dead were exposed on the
sublime place where bones of a corpse were cleaned from meat, exposed for birds and even for this
purpose they hold dogs" [Patsevich G. L., 1948, S. 100]. As we believe, most likely, soon after mass
acceptance of Islam at a boundary of the 9-10-th centuries the main part of the population, carrying out
open mass ceremonies on necropolises has soon stopped. V.A. Kol’chenko concerning dating of Chuy
Valley ossuary noted an obvious tendency to rejuvenation of their age from researchers of these artifacts
of the 5-7-th centuries by 8-10-th centuries on the whole complex / set of sources for the Chuy Valley in
this regard [Kol'chenko V.A., 1999, S. 93].
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T.N. Senigova in the works in detail stops on all known types ossuary from Taraz, provides descrip-
tions of the brightest of them and also reports that "keepers of traditions" of this ceremony I remained till
last decades (according to G.A. Kushayev about very elderly inhabitant of Sergeevka village (Besmoynak,
Zhambyl district of Almaty region), being considered as "Saint" as soon as being himself cleaned bones of
the dead people) [Senigova T.N., 1968, S. 55-56]. T.N. Senigova stops on features the khoum’s burials of
bones and on the small jugs containing the remains 8,5-12 cm high of the sacrifices accompanying burials
in particular [Senigova T.N., 1968, S. 59-60]. Common forms of ossuary were pottery which reproduced a
form of yurt; their surfaces are ornamented by the geometrical or vegetable ornament reproducing the real
koshma (felts) and also reproduced furniture: kerege, uk, shanyrak (details of yurt). In some cases the
centers of a facade the ossuary was a door, and her border was the relief plait decorated with tucks of
fingers. Data on reconstruction of a ceremony on new finds, in particular about a huge frying pan, for
clarification of bones are provided [Senigova T.N., 1968, S. 54-55].

Probably, it will be more logical to assume the connection of a funeral ceremony of Taraz (Southwest
Zhetysu) and the Chuy Valley (Southern Zhetysu) with influence of "Sogdien people", it is indicated by
both dating and community of fate of regions on the route of the Great Silk road.

The ossuaries from the Krasnorechensky ancient city site (more widely from sites of the Chuy Valley
of Kyrgyzstan where a little more than 30 units were collected early medieval ossuary are considered)
[Kol'chenko V.A., 1999, S. 51]. . Some of them on external furniture, symbolics not just repeat became
widely known, but surpass ossuary of elite burials of bone remains from the Middle East, sometimes
finding the considerable similarity in a twiddle and stylistics of external furniture and also in their
typology, design features. It is obvious that there are many parallels between mainly of the sun admirers
and admirers of the one God.

Considering questions of chronology V.A. Kolchenko gives several boundaries which types of
ossuary from necropolises and casual finds from the Chuy Valley, since the 6-th century (presumably by
author directly from Khwarezm can be dated separate (all their four in a mountain part of the Chuy
Valley)) till already directly period of Islamization of the region [Kol'chenko V.A., 1999, S. 53-54].

Much more finds connected with funeral ceremonies of Zoroastrians, it is collected by regions of
Sughd, Khwarezm, to other cultural historic areas of Central Asia where before strengthening of Islam and
Muslim culture there was this ceremony has been widespread in his various local options of Maz-
deism/Zoroastrianism. Researches last for several decades longer, finds more mass here, and the typology
which was more worked comparisons to the reached sources are carried out. Religious attitudes con-
cerning a ceremony of Zoroastrians contain in particular in the “Videvdat” and being guided by these data
similar artifacts and semantic interpretation.

Studying of an ossuary funeral ceremony in Central Asia. For the first time in Central Asia the
ossuary have been found in 1871 during the facility works in Tashkent in a garden of the colonel of
Rajevski,. In 1885 professor of the St. Petersburg University N.I. Veselovsky at excavation on Afrasiab
site had found a large number of clay crocks with images of people and animals [Bartol'd V.V., 1966,
S. 155-156], fragments ossuary. Till this time messages about finds ossuary become regular, and publi-
cations are filled with the content of reconstruction of a funeral ceremony.

In the Sughd manuscript document originated from the fortress on the mountain Mug it is spoken
about sale of a half of a funeral construction with the platform adjoining to him for mourning, besides,
V.G. Shkoda with illustrations compares ossuary from Kattasay (Northern Tajikistan) and a section on a
facade of the main building of the Temple I in Panjekent [Shkoda V.G., 2009, ]. As the recognized
researcher of funeral ceremonies of Zoroastrians Yu.A. Rapoport wrote about the main conclusions pub-
lished in 1907-1909 by K.A. Inostrantsev concern the researches of ossuary they passed into the Soviet
and foreign literature and only the very few have demanded revision. Yu.A. Rapoport in detail stops for
classifications of ossuary of Khwarezm, history of their origin, differences in ceremonies of Central Asia
and Iran, many other questions [Rapoport Yu.A., 1971, S. 11].

Khwarezmi ossuaries finds the biggest variety of types: statuary, in the form of houses-dwellings,
temples, funeral constructions and others. Besides, they the most ancient (from known for today in Central
Asia): from the 4-th - the beginning of the 3-rd centuries BC till the 750-775 AD as it managed to
distinguish it A.V. Gudkova and V.A. Livshchits about inscriptions on ossuary from Tok-Kala [Rapoport
Yu.A., 1971, S. 104]. Yu.A. Rapoport traces the most different cults by ossuaries: ancestors, dynastic and
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agrarian and also the reviving deity, perhaps key in the ceremony connected with an ossuary cere-
mony [Rapoport Yu.A., 1971, S. 118]. All of them were brought in the Annex to the monograph of
Yu.A. Rapoport at that time available data on the known ossuaries collected investigated in Khwarezm
during the period between the 1928-1969 [Rapoport Yu.A., 1971, S. 123-125]. By L.V. Pavchinskaya it
has been counted and documented 272 ossuaries from Sughd till 1990-th year [Pavchinskaya L.V., 1990,
S. 5]. Few ossuaries in the Tashauz region of Turkmenistan adjacent to Khwarizmi also were found
[Vyazigin S.A., 1948, S. 150].

An ossuary ceremony got rather late in one of the closest in cultural and geographical relation
historical areas for the Southern Kazakhstan Chach and Sughd as it recorded by science. Types of bone
storage in Sughd — household vessels, khoums and ossuaries which were located inside of naus or dug into
the soil. Lyavandak, Kuyu Mazar, Turgai-Mazar, Afrasiab and others sites is the earliest sites from it
relates to the 4-6-th centuries AD [Pugachenkova G.A., 1950, S. 3-4]. The main ossuary necropolises in
Sughd is Bia Naiman, Ishty-Khan, Panjekent as well as separate finds of ossuaries, made Miankala and
Kashkadarya, are dated within the 6-8-th centuries AD [Masson V.A., 1953, S. 30]. The earliest and very
rare funeral monuments connected with secondary burials belong to the 4-5-th centuries AD, the its
majority is dated with the 6-8-th centuries AD in Chach, Ustrushana, Fergana. The majority of finds of
ossuaries are connected with casual finds here. In Khwarezm opening of naus happened within the
researches, in particular of necropolis of Tokkala site, and other monuments. Between other finds inside
the naus ossuaries were the most interesting [Gudkova A.V., 1968, S. 219]. In the typology given by M.B.
Meytarchiyan the Khwarizmi ossuaries a Kushan and Sasanid Era it is visible that legs of ossuary and, on
the contrary, in the Sughd ossuaries have the vast majority, legs absolutely are absent. Thereby, in the
region of Central Asia the most ancient ossuaries were recorded in Khwarezm and, probably from there
they have extended in the close ideological environment, during rather long period, more, than in five
hundred years. At the same time, hundreds only a small part of these funeral artifacts found ossuaries,
presumably, respectively, so far early to do the final conclusions.

Comparisons of the Kazakhstan and Central Asian materials on peculiarities ossuaries have interes-
ting parallels. Yurts with crosses from Taraz which are often compared with burials of local Christian
Turks (Karluk) which have accepted Nestorianism are well-known. Also ossuaries in forms of yurts are
known from the district of Tashkent with imitation of ropes and others constructive realities synchronous
to dwellings [Vajnshtejn S.1., 1974, S. 48]. They are well compared with recent data on Christianity of the
Southern Uzbekistan (Nakhshab) which have in turn something in common with materials of the Christian
cemetery near Medieval Marv. With only that difference that in Marv ceramic cylinders were burned and
found in an underground part of the monastery of Koshtepa Nakhshabian were not burned. According to
the author, monks haven't managed to burn and have been forced to leave the monastery. Cylinders with a
diameter up to 55 cm and high up to 60 cm [Raimkulov A.A., 2001, S. 148] O.V. Obelchenko are rather in
detail described by a burial ceremony in similar ceramic cylinders of Christians of Marv dated with the
second half of the 7-th century [Obel'chenko O.V., 1955, S. 97]. Obviously that Christians could go to
such type of a ceremony in the conditions of deficiency of a timber and also considering locations of the
region in the South of the Middle East where requirements of the doctrine merged with local traditions and
realities. These certificates are important for us the fact that "divergences" with a classical ossuary
ceremony, weren't casual and fully characterize ceremonial and cult content of pre-Islamic Central Asia,
along with yurt — shaped ossuary from Taraz. A preliminary typologization of Christian burials of Marv
which genesis is traced from the inhumation till the 4-th century to the ossuary in the 5-6-th centuries was
defined [Obel'chenko O.V., 1955, S. 97].

The above-stated short digression to history of studying of distribution of an ossuary ceremony in
Central Asia can be finished with the conclusion, that he widely extends among the population sharing the
general world view, but so far finds of ossuaries were recorded in Khwarezm, Sughd, Chach and other
neighboring lands, for example Fergana [Baratov S.R., 1990, S. 12] and also South Zhetysu where the
ceremony got with Sughdiens along the trade ways. Apparently, this ceremony extends from Khwa-
rezm where the earliest (statuary) ossuaries found in the region in Koi-Krylgan-Kala site according to
Yu.A. Rapoport's conclusion is dated with the 4-3-rd centuries BC [Rapoport Yu.A., 1971, S. 128].
Besides already mentioned areas where ossuaries have been found, speaking about the distribution of an
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ossuary ceremony recorded by then V.V. Bartold gives also the present territory of Turkmenistan (Anau
and Ashgabat) [Bartol’d V.V., 1966, S. 156].

To the meaning of the term of ossuary it etymology in different languages and the major compound a
funeral ceremony addressed V.G. Shkoda. One of the largest researchers of pre-Islamic religion of Sughd
and beliefs of all region, addressing a Zoroastrian funeral ceremony, researchers operate with terms of
written sources: Avestian: daxma-, usda-na-, kata-, Mid. Persian: daxmag, aspa-nu-r, asto-da-n, Arab.:
naus. The analysis of available to studying ossuaries, for example an Kattasay ossuary from Panjekent
demonstrates that he represented not abstract model of the temple, and is directly characteristic of temples
of Panjekent. But there are also ossuary which represented "a part instead of whole", usually represented
repeat top of a temple construction, scenes of "paradise life" or a scene of a Zoroastrian liturgy were often
represented: priests with the burning altars, were sometimes represented also scenes of mourning. Also the
Chinese sources remained about funeral ceremonies with ossuaries where bones of the governor were
stored have [Gudkova A.V., 1968, S. 223].

Similar finds of ossuaries didn't happen in Southern Kazakhstan until recent times in spite of the
fact that they have been recorded in the neighboring regions of Central Asia they are known on an extent
more than century. Despite of rather large-scale researches of pre-Islamic necropolises with huge number
of the nauses destroyed by time, at least become swollen: Borizhary, Shaga and others no one ossuary was
founded. Apparently (ossuaries, bones storages) to the period of the first Arab military campaign treated
inevitable defilement of graves extremely seriously and ossuaries have been taken out from easy reachable
nauses and buried in hidden places.

Thereby, the published artifact is the first example specially made ceramic ossuary originated from
the region of Middle Arys River, below of it current from the aul Temirlanovka (Southern Kazakhstan),
obviously, also characterizes traditional local funeral and ritual memorial architecture of naus on the one
hand. In this sense we see a wide arch aperture entrance where bones and the top subrectangular opening
for continuous ventilation which, probably was also in a naus his integral attribute invested. Besides, on
mythological ideas it is obvious this aperture a certain spiritual bond of bones with a certain heavenly
world was provided. On the other hand, we see four legs here provided-symbolized sterility of the earth
and also a possibility of carrying of bones and their participation in ceremonies. Engobe which has cove-
red the ceramist's product, apparently, symbolizes adobe architecture of naus of the pre-Islamic period of
the region. The ovate-extended product form perhaps distorted architectural forms of naus a little, but was
convenient for containment in it the cleaned bones of the dead together with a skull. Thereby it is possible
from experience of a research of a wide set ossuaries the wide region to conclude that production and use
of the vessels which are specially made for this purpose the ossuary was in the region of Middle Arys
River at rather high level, it was characterized by deep local pre-Islamic tradition.

Description. Ossuary according to standard adopted by researchers in recent years classification has
box type, an oval form in a horizontal section. Sizes: length - 56 cm, width - 35 cm, height - 48 cm, from
them height of legs is about 10 cm (figures 1-3). It is rather large and massive pottery of a manual mol-
ding, a tape way of formation. It has the ovally extended form on four cylindrical legs. All surface of an
ossuary is covered with light brown engobe. It has two openings the large located from a narrow from the
front side for an investment there of bones except skull (which can't enter the sizes of this "entrance" and
in itself ossuary). There is also a side flush door by which this opening was closed, adjusted to the opening
sizes. Besides, the opening has a corrugated ledge, for an investment "covers" and also coinciding
openings on a side cover and at an ossuary there. Second opening: top — it is rather, ritual, arranged in "a
vaulted roof" (the top vaulted part) an ossuary which wasn't closed and it is obvious, served for invisible
communication ("soul and bone remains"). In this regard there are data on the doctrine, on revival of the
person assimilated to god in Zoroastrianism. At an opposite end face, narrow from "entrance", there are
vertical "plaits" more than 20 cm long, peculiar stiffening ribs.

The ossuary, judging by it’s fragments has been crushed by layers of soil under which it has been
buried in the Early Middle Ages. And has been reconstruct from 12 fragments, one fragment hasn't been
found. One of ceramic fragments is an overlay for an entrance opening. It is known that nauses closed
with the ceramic doors or made of other material. Thereby, it is possible to conclude that regions of the
Southern Kazakhstan and Khwarezm have been more closely connected, than Khwarezm and Sughd and
regions in the East and the South from the last. It is quite possible to assume that the ossuary ceremony
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Figure 3 — Scaled photo documentation of the ossuary from all sides, by A. Donets

nestles close to the region of Arys River earlier, than in Sughd. At the same time, it is difficult to speak
about dating of an ossuary as direct analogies to it isn't found yet, especially well dated artifacts.

The ceramic jug is very typical by form, the engobe surface coating and the sizes has been found to-
gether with fragments of an ossuary. The vessel has been made on a circle, covered with light brown
engobe and also dark brown drips of "abundance", traditional for that spiritual culture. It height is 23,5 cm,
width — 18,5 cm, nimbus width — 8 cm. A vessel with a wide trunk, the small vertical looplike handle
departing from a shoulder to implicitly expressed roller under a nimbus. Previously, the jug can be dated
the end of the first half — the beginning the second I millennium AD, at the same time, it is necessary to
tell that the tradition in pottery considerably prevailed over innovation till 7-8-th centuries AD, practically
since the beginning of a new era, thereby, determination of chronology of burial in an ossuary on typology
of the vessel accompanying ossuary is complicated.

It is not the only one find of bone storage (in the general understanding) from the Southern Kazakh-
stan. The find of the ceramic khoum (figures 4, 5) which is specially made for the customer for the last
rest of bones of died relatives in close proximity of the Medieval city of Shymkent on the next height
which, apparently and was used as a city necropolis in the pre-Islamic time is known. This khoum is an
exhibit of museum of local lore. Sizes: height - 56 cm, the maximum width — 42 cm. In the top part of it
trunk mouths were lower at once three holes were made to tie up the cup covering from top the khoum
which exceeds width of an outer edge of a nimbus with a diameter of 27 cm a little. The khoum bottom —
wide 34 cm, is obvious to the capacity and stability. The cup cover which covered khoum, the bone

— 92 ——
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Figures 4, 5 — Photo of the khoum — bone storage and the cover with hole.

storage from the top has been specially made for this purpose: in the middle there is an opening with a
diameter less than 1 cm, but it didn't allow using in on economic requirements and also has been made for
the "communication" of bones with the invisible world.

About rather frequent casual finds burials of bones in khoums (big vessels) in the center or necropolis
of Taraz which were carried out during the economic works in the 30-th of the 20-th century G.I. Pat-
sevich carefully collected data, at the same time describing circumstances of finds: in a stone the niche in
which there were vessels with covers opened, and near a vessel there was a skull [Patsevich G. 1., 1948,
S. 98-100]. V.V. Bartold speaking about typology of ossuary writes that mainly oval (basket shaped) are
from Tashkent to Taraz, and rectangular (box), in Samarkand though there are also finds oval in the last.
Besides, all ossuaries or with covers or had to be with covers initially [Bartol’d V.V., 1966, S. 169-170].
Ossuary from Temirlan of an oval form, but at the same time it is constructive without cover and, also on
legs. Apparently, it is absolutely separate look ossuaries.

As we see, both finds published in this work, found in extremely limited number so far, but never-
theless, can confirm the developed condition of a funeral ceremony in the Southern Kazakhstan in pre-
Islamic time, implementation of the main requirements imposed to funeral vessels. However, so far
judging by single finds. The subject connected with ossuary and bone storage of Central Asia has been
well investigated even more than 100 years ago. Since then data on about one hundred ossuaries of Khwa-
rezm, dated, practically for the millennium of earlier Sughd were added. It is possible that from this area
with ancient culture the ossuary ceremony has extended across all Central Asia. Apparently, ossuary from
Tamerlanovka, his type (with high legs) can demonstrate that the ceremony gets into the region of the
Southern Kazakhstan from Khwarezm. To this fact there are much more bases, than to the assumption that
the ceremony gets into the Chuy Valley directly from Khwarezm. It is obvious that stands at ossuary
served for the certain ceremonies connected with calendar cycles, ashes carrying out, participation in
processions about strict regulations and the bans, for example.
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b. O. baiitanaes, A. Po3BanoBckuii, b. A. Kese3nsakon

'8, X. MapryJian aTbIHIaFbl ApXeoorust MHCTUTYThI, AnMatel, Kazakctan
?AnamM MHILIKEBUY aThIHAFbI LIBIFBICTaHy YHUBepcuTeTi, [lo3Haub, [Tonbia

TEMIPJIAHHAH TABBLJIFAH OCCYAPUI

Annoranust. [IsiMkeHT KajaceiHaH 40 KM KallbIKThIKTa, TeMipiiaH aybUIbIHBIH 0aThiCc Oeumirinie, Apbic e3eH-
HIH COJNTYCTIriHIeri nanaHbl Kecinm eTeriH HaiiMaHapbIKTaH occyapuiliepiiiH Ke3/leHCOK OJpKanapbl TaObUIFaH
60JIaThIH.

Kazakcran men Opranblk A3usga TaOBUIFaH OCCYyapHid OJDKaJIapbIHBIH 3€pTTeNly TapuXsl THiciHIIe 115 sxoHe
145 xbuinan acansl. Onap/blH caHbiHA (OipHEIIe KY3), 9p alyaH[bIFbIHA, TUIIOJOTHSICHIHA JKOHE XPOHOJIOTHSICHIHA
0aiaHbICThI AUCCePTALSIIAP KA3bUIBII, KOIITEreH 3epTTeyJIep KYPriziii.

OcblHJa KapUsUIaHBII OTHIPFAH OCCYapHUIIIK XYMABIK Jepliiey 3arrapbl keHe IIIBIMKEHT KanalibIFbIHbIH
Ma3apblHaH TaObUIFaH, OYJI OCBIHAN OJKAIApbIH reorpadHsuIbiK OPHAIACYbI 6T€ YIKEH ayMaKThl bl OThIPFAHBIH
kepcereni (ILly anrapsinan Oactan TypikMeHCTaHFa XoHE o/1aH dpi Kapaii... Upan, [Tanectunara neiiin).

CoHbIMEH KaTap, KepaMHUKaJIbIK bIIBIC Oiperei mimmiHi, maMachl Oactankpl (YakbITIIa) KEpIeyaiH KepriqiKTi
KYPBUIBIMIAPBIHBIH OpHATHLTY OosiFaH. Occyapuiisiep/ie Tipek asKTapbIHbIH 00JIybl OHBI XOPE3MIIK OCCyapuiliepMeH
KAKBIHACTHIPAIbI.

Tyiiin ce3mep: occyapwuii xepiiey FYpBIITAphl, 30pOaCTPUILTIKTEep, UciamFa JeniHri noctyp, OHrycrik Kazak-
cTaH, ApbIC ©3CHIHIH aHFapbl, MOICHHET.
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b. A. baiitanaes, A. Po3BagoBckuii, b. A. JKeie3nsikon

1I/IHCTHTyT apxeosiornu uM. A. X. Mapriana, Anmatel, Kazaxcras,
2I/IHCTHTyT Bocrtounbix nccnenoBanuit YuuBepcurera Anama Mutkesuua, [lo3nans, [lonbina

OCCYAPHU U3 TEMUPJIAHA

AHHoTanus. Mecto ciyuaifHoil Haxoaku occyapus jokanusyercss B 40 kM ot r. IllpiMkeHTa, Ha 3amagHOMN
okpauHe cena Temupnana, B pazMeise HaiiMaHapbika npopes3aBIIero noie K cesepy ot p. ApbIcu.

HUctopus msyuenust occyapueB B Kazaxcrane n Cpenneit Asum HacuuthiBaeT Oonee 115 u 145 ner coorert-
CTBEHHO. BBIsBIICHHOE MX KOJMYECTBO (HECKOJBKO COTEH) M JOCTATOYHO OOJIBIIOE Pa3sHOOOpas3ne, TUIIOJIOTHS W
XPOHOJIOTHS OBITOBAHUS, SIBUIOCH IPEAMETOM MHOTHX MCCIIEAOBAHUH, B TOM YNCIIE U TUCCEPTAllMOHHBIX.

[TyGumkyemble 371ech OcCyapHid, IPeIMETHl XyMHOTO 3aXOPOHEHHS, 13 HEKpomoJis Ha ropoauine LIIsvMkeHT pac-
HPSIOT Teorpaduto mogoOHBIX Haxoaok (ot Uyiickoii nomwHb 1o TypkMmeHucraHna u ganee... Upana, [lanecTuHsr).
Kpome Ttoro, yHukanpHa U (popmMa KepaMH4IECKOTO IMOrpedajbHOrO COCyZa, MO-BHAMMOMY, BOCIIPOM3BOIMBIIETO
MECTHBIE COOPY’KEHHUS TIEPBUYHOrO (BPEMEHHOI0) 3aXxOpoHeHus. Hanmnuune y occyapust HOKEK-CTOEK POJHHUT €T0 C
XOPE3MUNCKUMU.

KiroueBble cioBa: occyapHblil morpedaibHbIid 00ps, 30p0aCTPUIIIBI, JoUCIaMcKkue Tpamuimn, FOxubiii Ka-
3aXCTaH, I0JIMHA P. APBICh, KyJIbTYpa.
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THE MORAL IMPACT
OF NATIONAL MUSIC DURING GLOBALIZATION ERA

Abstract. The article outlines the moral values of the national music in the global era, the samples of the
tradition of traditional music, which form the basis of the spiritual heritage. Their ambiguous treatment during the
Soviet period keeping the opportunity to influence outlook of growing up generation is shown and critically esti-
mated. The review of ceremonial and genre arts as fundamentals of traditional music is given, the community of
musical heritage of the Turkic-speaking people, including Kazakh and Uzbek is shown.

In the context of educational influence also such important component of national music as works of professional
composers is presented. Including — operas “Kyz Zhibek” of E. Brusilovsky, “Abay” A. Zhubanov and L. Hamidi's,
“Birzhan — Sara” M. Tulebayeva and others among with traditional values and also “Enlik — Kebek”, “28” G. Zhuba-
nova, “Abylay the khan”E. Rakhmadiyeva in the context of their new and relevant impact on public consciousness.

At the same time, the measure of moral influence on society in the conditions of globalization of modern per-
formers and poets of an aitys clears up.In this regard, the special ideological and educational value of the art of an
aitys which is defined, first of all, with the scale of the creative talent competing and, secondly, his opportunities in
respect of public relations and abilities to influence the development of society is emphasized.

Keywords: song, kuy, composer, the performer, opera, aitys (contention), ritual, tradition, globalization, moral.

Introduction. The sharp changes and the modern adventures of the outside sometimes make us
forget about or neglect our national values. Now, on the contrary, when we refuse today's torture and pay
attention to our national music, we begin to see its other aspects.In his article “Course towards the future:
modernization of Kazakhstan’s identity” the President of the Republic of Kazakhstan N. Nazarbayev
points out: “Without national and cultural roots, modernization will be left hanging in the air. And I want
it to stand firm. History and national traditions must be taken into account. It is a platform which connects
our past, present, and future. I am convinced that the most important mission of spiritual modernization is
to reconcile the various strands of our national sense of identity and culture” [2]. This view of the Head of
the State contributes to revealing moral and spiritual values that influence the national consciousness of
the society in the past and in the present. One of the topical issues at the present stage is to analyze the
national heritage on the basis of this question and to find the pragmatic characteristics of folk and com-
poser works in the society.On the basis of this article the educational influence of national music, which
forms moral and spiritual values, is determined by the traditions of song andkuy music, professional
composer's creative and performing art, and generalization and direction of future research.

Methods. The novel methods of historical-theoretical, expert-practical analysis are used in the study
of the topic.At the same time systematical-structural, accumulation, scientific complex systematization,
chronological, musical-theoretical analysis are used.

The basis of the subjectalso the scientific historical and theoretical attitudes of domestic and Russian
musicologists — A.Zatayevich [2], A.Zhubanov [3], B, Yerzakovich [4], B.Amanov and A.Muhambetova
[5] etc. In the implementation of the project the explorations of the philology scientists, who have left
valuable information about the worldview, mentality, practices, household lifestyle, rites and art of the
Kazakh nation, will also be harnessed. In this regard, the valuable works of A.Baitursynov [6],
M.Jumabayev [7], M.Auezov [8], S.Kaskabasov [9], U.Kalizhanov [10] should be pointed out.
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In regard to the theme under consideration, as the preceding scientific explorations conducted in the
world and relating to the research topic the special attention will be paid to the works of Th.Adorno [11],
M.Barret [12], A.Bergesen [13], T.Dowd [14], etc., who considered the musical art from the social point
of view and revealed the ways of its impact on the public consciousness. It is noticeable that in the works
of foreign scientists their statements relate to the disclosure of the educational function of music as a
whole. For example, the Hungarian composer Z.Kodaly [15] and the German pedagogue and composer
C.Orff [16] have proved in their works that the valuable personal characteristics of a human, such as
mannerliness, kindness, responsiveness, have been formed through the music.

In the study the fundamental works of Russian scientists will also be explored, their connection with
the project theme will be considered since the problem of morality is being noticed in the investigations on
musicology, musical pedagogics and psychology. For example, the works of B.Asafyev [17], R.Sachs
[18], D.Kabalevsky [19], M.Kagan [20], V.Medushevsky [21] etc. can serve as the basis for the subject
presented for the contest. In exploring the Russian and the classical European music there can be found the
following lines: “The classical music is the accumulated wealth of the cultural and spiritual life of the
European and Russian society of the XVII-XIX centuries which is connected inseparably with the
historical and cultural processes. The important sociocultural aspect of the classical music is its spiritual
and moral potential which includes the values of the meaning of life, common to all mankind, personal
and developing, liberal, traditional, confessional values...” [22, 8]. Thus, at the world level, there can be
found some themes that maybe are not identical but very close to each other.

Results. When analyzing musical genres, the special attention will be paid to such problems as mu-
sical features of zhyrs and dastans, traditional songs and kuys, instrumental and vocal genres of the
chamber and major forms (quartets and quintets of string and brass instruments, chamber orchestras).

The following lines are indicative of formation during the Soviet period of the wrong view about the
instructive songs: “The content of the instructive songs is based on the matters of moral, social and family
life of the Kazakhs. During the pre-revolutionary time in the conditions of almost general illiteracy, the
instructive songs strongly influenced the formation of the mental and spiritual identity of the people. The
adherents of the predominant at that time feudal and bai ideology had taken advantage of that fact. The
singer and akyns of the bais polluted the instructive songs with the religious verses from the Koran,
glorification of the customs and traditions that were advantageous for the exploiters, idealized a nomadic
life” [15, p.26]. Such remarks shape the negative attitude of the future generation and the society as a
whole towards the national moral and spiritual values. In this regard, the given project is significant.

It is possible to find examples of morality from the ritual, home, work songs that have become a
national heritage.For example,“Toibastar”, “Zhar-zhar”, “Synsu”, “Aryz olen”, “Betashar”, “Estirtu”,
“Zhoktau”, “Zhubatu”, “Zar”, “Dauys”, “Konil aitu”the educational aspects of the songs.The content of
the “Betashar” is given clearly among the folklore samples. In the text of theBetheshian Empire, a new
commandment for a newly married woman is quoted and the future task is taken into account. Here is an
example of the "Kazakh Music" anthology:
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Here are some of the ethical norms, the aspirations of the young woman, the moral chain, the moral
qualities, the virtue of the elder and the young, the special place in the education of the mother.At the
same time, the educational meaning of the Turkic-speaking peoples' songs is similar to each other. For
example, the moral value of the Kazakh "Betargar" model is similar to the song "Kelin salom" in Uzbek
music.
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Also due to folklore, belonging to everyday songs‘“Besik zhyry”, “Tusau kesuzhyry”, “Sanamak”,
“Alip-bi”, “Zhumbak”, “Otirik olen”, “Talapker”the specimen points in the specimen are shown.Doctor of
Art B. Yerazakovich about the song “Talapker”: “The instructive maxim is full of the song" Talapker"
("Rushing forward"). It contains a whole code of everyday ideas about what is needed for a happy life of a
person. It has an Epicurean attitude to life, an approving attitude toward the carefree pastime of people of
the sulfuric type” [4, p.30].

The moral values of Kazakh music are socially-socially (tiger, younger, poor, rich, poor, nature, love,
humanity), ethical (hospitality, hospitality, respect for the elderly, sincerity", "charity", "beauty"), as well
as pedagogical (teacher and student), can be seen in artistic and content issues.

The XIX century is a peak of a flowering of the national and professional written works. The suf-
ficient research on this period may be noticed in the works of the first and the only academician in the
field of domestic art studies A. Zhubanov. In the project presented for the contest the works of Birzhan
sal, Akhan seri, Zhayau Musa, Mukhit, Baluan Sholak, Aset, Madi, Estai, Abai and Shakarim, Abyl, Ma-
khambet, Kurmangazy, Dauletkerei, Tattimbet, Esyr, Kazangap, Dina, Sugur are planned to be considered
from their moral and spiritual potencies, the influence of their works on the formation of aesthetic,
philosophical and humanitarian and humanistic tendencies in the society. The spirit of the era and the
positive impact on the younger generation will be revealed in the specified works. The studying of the
new works of the contemporary authors (N. Tlendiev, K. Akhmediyarov, S. Zhampeisova, B. Zhussupov,
B. Tleukhan, etc.) will be programmed from these points of view.

In writing the project, the phenomenon under study will include the pieces of music covering the
interval from song to opera, from kuy to symphony.As we know, the XX century is characterized by the
shift towards the European system of notation and, in this regard, new genres — operas, symphonies,
chamber compositions, cantata, and oratorios — emerge and are created in Kazakh music. The creation of
the composers and their followers, which in the 1930s started up the Kazakh composer school of pro-
fessional music of written tradition, was based on the eternal national and moral spiritual values. The re-
flection of moral and spiritual postulates formulated with the help of national life experience and wisdom
becomes the main idea of the operas, symphonies, cantatas, oratorios and other larger compositions of the
founders of the written professional music — Y.Brusilovsky, A.Zhubanov, L.Khamidi, M.Tolebaev,
Q.Khojamyarov, B.Baikadamov, S.Mukhamedzhanov, G.Zhubanova, Y.Rakhmadiyev. For example, in
operas “Kyz Zhibek” of Y.Brusilovsky, “Abai” of A.Zhubanov and L.Khamidi, “Birzhan and Sara” of
M.Tolebaev, which have become a pearl of the Kazakh stage, the scenes filled with the peculiar edu-
cational meaning are considered in the new way along with the traditional values. The creative direction of
the professional composers of written tradition is determined and the instructive function, proving the
comprehensiveness of national musical language in the period of the maturity of authors in terms of
knowledge and practice, harnessing the techniques of composing, in operas “Enilik-Kebek” and “28”,
symphony “Zhiger” of G.Zhubanova, operas “Alpamis”, “Ablai Khan”, of Y. Rakhmadiyev, oratorio “The
voice of the centuries” of S.Mukhamedzhanov, symphony “On the zhailau” of K.Musin, opera “Domalak
ana” of D.Botbayev are also revealed in many ways. If during the period of getting the independence of
Kazakhstan the followers of the older generation composers were M.Sagatov, B.Bayakhunov, M.Kus-
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sainuly, B.Kydyrbek, V.Strigotsky-Park, S.Yerkimbekov, A.Raiymkulova, S.Abdinurov, A.Toksanbaev,
K.Setekov, then the composers of younger generation T.Andosov, O.Khromova, A.Abdinurov, B.Kha-
sangaliyev, G.Sekeyev in their works managed to develop moral and spiritual values on the new level
from a position of contemporary tendencies.

In the implementation of the project the hortative traditions in the kuys of the famous kuyshi-
composers of 1970-1980s N.Tlendiev, K.Akhmediyarov, S.Zhumazhanuly, A.Zhaiymov, M.Kussaiynuly
and also the circulated among the people songs of N.Tlendiev, Sh.Kaldayakov, S.Baiterekov, Y.Khassan-
galiyev, B.Oraluly, T.Sarybayev The educational meaning of patriotic songs that is popular among the
people can be called.

The instructive significance of the aitys art which often brings up the social and public mattes of the
Kazakh spiritual life is being identified by exploring the peculiarities of such aityses as badik, Zhar-zhar,
aitys between animals and people, aitys of the dead and the alive, aitys-riddle, aitys between the girl and
the boys, aitys of akyns. Aitys as the meaningful phenomenon, which is a verbal competition between
akyns, firstly, raises the akyn art, secondly, contributes to the moral and spiritual educating of the society.
In the past there lived and created their compositions such famous akyns as Zhanak, Sabyrbai, Shoze,
Suyunbai. To date this long tradition is continued with dignity by such akyns as Asiya, Aselkhan, Ko-
nysbai, Bayangali, Alfiya, Abash, Mukhamedzhan,well as poets are part of the art of the global era.

Conclusions. The process of development of national music in the formation of the Kazakh
competitive society is in line with the state programs adopted in the country.The head of the sate N.Nazar-
bayev says: “Nowadays, when one talks about the impact of foreign ideological influences, we should
keep in mind that these cover certain values, cultural symbols of other nations. Only our own national
symbols can oppose them” [2]. The history of the national music development is very rich which
contributes to moral upbringing of the young generation allowing to cognize not only the values but the
examples of spirituality. We can forever renew the ancestral heritage by absorbing the educational
qualities of national values into the consciousness of young people who make the future of Kazakhstan.

As a result, we offer the following conclusions:

— We can transform sociocultural, ethical, aesthetic national heritage into a viable treasure through
moral, spiritual, moral, spiritual values in the songs of national heritage;

— The moral and spiritual values are reflected(samples of religious chants, terme, tolgau, zhyr,
dastans, blessings (bata), guidance (osiet), nazyms and also of the culture of songs and instrumental educa-
tional and persuasive kuys, written works of professional composers of such genres as opera, symphony,
oratorio, cantata) as a result of the artistic and societal society, we create a highly competitive.

— To comprehend scientifically such phenomena as koshtasu — farewell, ant — oath, osiet — guidance,
kargys — curse, tuszhoru — interpretation of dreams, shashu — throwing of presents that carry out and
educational function in larger stage pictures and by establishing a meaningful meaning of aitys in Kazakh
spiritual life, we can form a society that can evaluate, develop, deliver and value our national values.
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JKAhAHJIBIK JOYIPIETT
YJITTBIK MY3BIKAHBIH TOJIIMAIK BIKITAJIBI

AnHoTanus. Makanajia xxahaHIbIK J1oYipIeri YITTHIK MY3bIKaHbIH OHETEIK KYHIBUIBIKTAPBI, PyXaHH MYPaHBIH
HETI31H KypalThIH J9CTYPJIi My3bIKaHbIH YJTiiepi OenriienreH. byn mbirapmanapra KeHec ke3eHiHIe KalblnTackaH
Tepic MIKipyiep KapacThIPbUIBIN, KeNEelIeK YPIAKThIH CaHACchblHIa KepTapTha Oil caly Tapamnbl ChIHFA ajibIHFaH.
JlocTypii My3bIKaHBIH HETi3iHAE FYPHINTHIK JKOHE TYPMBICTHIK YIATLIEpPre MIONY >KACaNbIN, TYPKITUIIEC XallbIKTa-
PBIHAAFBl MY3BIKAJIBIK MYpaMEH ca0aKTaCcaTBHIHABIFBI KOPCETUICl, illiHapa Ka3ak >KoHEe ©30CK MY3BIKACHIHIAFbl
YKCACTHIK aHFapbLIFaH.

¥ATTHIK My3bIKaHBIH Oip OIriH KypaWTBIH KOCIOM-KOMITO3UTOPIAPIBIH IIbFapMaIIbUIBIFBIHAAFEl TOpOHe-
JMK MOHTe We TYyBIHABUIapra KeHUT OemiHreH. OnapAplH imriHme, Ka3ak CaXHACBHIHBIH jkayhapnapeiHa aifHaidraH
E. Bpycunosckuiiniy «Kpi3 XKibek», A. Kybanos nen JI. Xamunnain «Abaii», M. TenebaeBtsiy «bipxkan-Capa»
orepajapbIHIAFbl JKOHE T.0. CaNT-IOCTYP KYHIOBUIBIKTapbiMeH Karap, F.)KyOanoBausiH «Enimik-Kebek», «28» ome-
panapsl, E. PaxmanueBTiH «AObUTali-XaH» ONCpaNapbiHBbIH O3IHIIK TOPOHUETIK Ma3MyHFa Toja KepiHicrepi OyriHri
KOFaM CaHAChIHJIA JKaHAIllla KaObLIIaHy JKOHE JKaHallla capanay mocenenepi Oenrinenred. COHbBIMEH Kartap, Kasipri
Ke3lleri IOCTYpJi OpBIHAAYIIBUIAP MEH AaNThICKep aKbIHIApJbIH >kahaHIBIK IOyipAe KOoraMfa 6HEreliK ocepi
alikpiHanaabel. By perre, alThic OHepiHAeri TopOueriK Taparbl OipiHINiAeH aKbIHHBIH TAJIAHTBIH IIBIHAANTHIH YIKEH
OHEp JKapBICHIHBIH OHETeNIK TYCTaphlH JKAaTKbI3Ca, CKIHIIIICH KOFaMFa YVHJEY Cajblll, KOFAMHBIH CaHACHIH
KaJIBIITACTBIPYFa YIIEC KOCATHIHBI aKBIHIAJFaH.

Tyiiin ce3nep: oH, KYH, KOMIIO3UTOP, OPBIHIAYILBI, OIIEpa, alTHIC, FYPHIN, A3CTYD, kahaHgany, TaiM.
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MOPAJIbHO-3TUYECKOE BO3JIEMCTBUE HAIITMOHAJIbHOM MY3bIKHA
B 3110XY I'V'IOBAJIM3AIIUA

AnHoTanus. B ctatbe oxpakTepH30BaH IEHHOCTHBIH paHT HAIIMOHAIBFHONW MY3BIKM B 310Xy TIIOOATH3aldd
gepe3 00paslpl TPAAULMOHHOW MY3BIKH, COCTABJIAIOIINE OCHOBY NYXOBHOro Hacienus. IlokasaHa M KPUTHYECKH
OLIEHEHA MX HEOJHO3HAYHAs TPAKTOBKA B COBETCKHH IIEPHOJI, COXPAHSIIOLIAs CBOIO BO3MOKHOCTh BO3/I€HICTBOBATh Ha
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MHUPOBO33PEHHE IMO/IPACTAIONICr0 MOKoiIeHus. Jan 0030p OOpSIOBBIX U OBITOBBIX YKAHPOB KaK OCHOBBI TPaJH-
[IUOHHOM MY3bIKH, TIOKa3aHa OOLHOCTh MY3bIKAIbHOI'O HACIIEAUS TIOPKOSA3BIYHBIX HAPOJIOB, B TOM YHCIIE Ka3aXCKOTO
1 Y30€KCKOTO.

B KOHTEKCTE BOCIHUTATEIBHOTO BO3ACHCTBUS IPEACTABICHA M TakKas Ba)kKHAs COCTABIIAIONIAS HAIIMOHAIBHOMN
MY3bIKH, KaK TBOPYECTBO MpodeccHoHaNbHbIX KOMIO3UTOpOB. B ToM uncne — onepsl «Kbi3 Kubex» E. Bpycunos-
ckoro, «Abait» A. Xy6anosa u JI. Xamumu, «bupxan — Capa» M. TynebaeBa u apyrue B psAAy ¢ TPaaAUIIMOHHBIMU
HEHHOCTsIMH, a Takxke «Ermik — Kebek», «28» I'. XKybaHnoBoii, «AObutait xan» E.PaxManneBa B KOHTEKCTE UX HOBOT'O
1 aKTYaJIbHOTO BO3ICHCTBHS Ha OOIECTBEHHOE CAMOCO3HAHUE.

B TO xe BpeMs MpOsCHIETCS Mepa MOPAIbHOTO BJIMSHHS Ha OOIIECTBO B YCIOBHSAX TJI00aH3alMU COBpE-
MEHHBIX UCIIOJTHUTENCH U TIOATOB aifThica. B 3T0i CBA3M MOJUEpKIBAETCS 0C000€ UICHHO-BOCITUTATEIEHOE 3HAYCHUE
HCKYCCTBA alThICa, KOTOPOE OIMPEHIESNIIeTCs, B MEPBYIO OYepeab, MACIITAOOM TBOPYECKOTO NAPOBAHHS COCTA3AI0-
IIETOCS M, BO-BTOPBIX, €r0 BO3MOXXHOCTSIMH B IUIaHE CBs3EH C OOINECTBEHHOCTHIO M CIIOCOOHOCTSIMH BJIHSTH Ha
pa3BuTHE 00IIeCTBA.

KiioueBble cj10Ba: MecHs, KO, KOMIO3UTOP, UCIIOIHUTEIb, Olepa, alThIC, O0PsiI, TPAAUIIKS, TI00aTH3aIusL,
MOpaJb.
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THE DISEASE
OF WHEAT LEAF RUST

Abstract. Among the main factors of increasing the yield of grain crops due to increased immunity can be
creation of resistant varieties based on the study of the world variety assortment, creation of a bank of resistant
varieties, study of plant characteristics that contribute to reduce the damage and reduce the negative consequences of
affect and increasing resistance to stressful situations. According to modern ideas, the resistance genes of soft wheat
to brown leaf rust are subdivided into genes of juvenile and adult resistance.

Keywords: Lr-isogenic lines, wheat leaf rust, epiphytotic, crop yield.

Introduction. Puccinia recondita f. sp. tritici Rob. ex.Desm—a virulent fungal disease causing epi-
phythroidism in a favorable condition that is rapidly spreading through several hundreds of distances to
the wheat brown taste, aggressive parasite, which generates 6 uredogeneration at vegetative stages [1-4].
The issue to produce the sources of resistance to wheat brown rust, introduction into production is due to
the high mutation and adaptability of pathogens.The microevolutionary process of new virulent form
(pathotype) in the pathogen population continues uninterruptedly.Long-term use of varieties in the
production, which leads to the occurrence of new virulent forms, reduces the effectiveness of resistant
genes, promotes the spread of disease. Speed of the spread of disease is due to existence of nonresistant
varieties of wheat [4-8].

The reliable way to combat the disease of wheat leaf brown rust is effective use of varieties and
tolerance types. An effective way of dealing with the most dangerous pathogens of wheat is the production
of germoplasm of new varieties providing resistant genes, stopping low level of yield and improving the
quality of varieties [9-12]. Resistanceof the plant, reduces the spread of disease and reduces the level of
pathogenic populations.

Since the phytopathogenic adaptability is endless, the selection of resistant is a complex and conti-
nuous process [13-15]. In breeding, phytopathology two types of juvenile and adult plant resistance me-
chanisms are used to combat pathogen.Long-term survival of the varieties is solved by a large number of
resistant genes that can withstand newborn pathogens [16-19]. The use of varieties nonresistant to diseases
in the production enables the spread of pathogens, formation of epiphythia. It is also important to test the
sources of resistance, analyze the virulence of leaf brown rust population continuously.

Study methods. In order to detect the virulence of wheat leaf brown rust, the isogenic Lr-lines,
grown in the laboratory conditions, were infected by sprinkling of monophosphate isolates of leaf rust
uredospore from the wheat damaged in an experimental site of the Kazakh Research Institute of Agri-
culture and Plant Cultivation. To ensure high humidity after infection, the experimental plants were co-
vered with polyethylene film, a wet camera was prepared for 24 hours (figure). Pathogen development
was determined by point of reaction, damage level by percentage (%). According to Mains E.E., Jackson
H.S. [20] tolerant to reactions were 0-2 points, and intolerance was 3-4. According to Peterson R.F.,
Campbell A.B., Hannah A.E. [21] the leaf palm injury was determined in percent.
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Study outcomes. Virulence of leaf rust of Thatcer variety to isogenic Lr-lines was analyzed in the
laboratory conditions. Immune reaction of isogenic Lr-lines in the inoculum of excitant were different in
the leaf samples of varieties Saratov 29, Sardari and Akmola 2 under the field conditions. Single-pustule
isolates of Lrl, Lr2A, Lr3, Lr10, Lr15, Lr25, Lr28, Lr30 taken from the varieties Saratov 29, Sardari and
Akmola 2, isolates m3omsarrap Lrl, Lr10, Lr3, Lr10, Lrl15, Lr 25 taken from Sardari variety showed
virulence to isogenic lines.

Low level of virulence of wheat leaf rust isolates was noticed in lines Lr9, Lr12, Lr13, Lrl17, Lrl8,
Lr20, Lr 21, Lr23, Lr26. These lines, with necrotic spots, were covered by 5 to 30% of the leaf strip. No
virulent isolates to Lr 18 and Lr 24 isogenic lines were detected from the pathogenic population, the
effectiveness of lines of tolerant genes against diseases lines were high, and no sickness symptoms were
observed in the vegetative organs (table).

Virulence of wheat brown rust toLr lines

Type and level of damage, point /%
. Variety name
Isoicz;lc ! Saratov 29 I Sardari I Akmola 2
Isolates

Nel No2 Ne3 Nel No2 Ne3 Nel No2 Ne3
Lrl 4/40 4/50 4/50 4/20 4/5 4/20 4/40 4/40 4/30
Lr2a 4/30 4/40 4/30 1/5 2/20 2+3/5 4/30 4/40 4/30
Lr2b 3/10 4/30 4/10 3/10 3/5 2/20 4/40 3/30 3/30
Lr3 4/30 4/30 4/50 3/30 3/20 4/5 4/30 4/40 4/20
Lr9 2/5 2/20 2/30 2/5 2/10 1+2/5 2/20 2/5 2/20
Lr10 3/30 4/30 4/40 4/30 3/10 3/20 3/20 4/30 4/20
Lrll 4/5 3/10 3/5 3/5 2+3/5 3/10 3/10 3/5 3/5
Lri2 2/20 2/30 2/30 2/10 2/5 2/20 2/30 2/5 2/30
Lr13 1+2/5 2/30 2/20 2/5 2/10 2/5 2/20 2/5 2/5
Lrl5 4/40 4/50 4/40 4/5 2/20 3/40 4/10 4/40 4/20
Lrl7 2/20 1+2/5 2/10 2/5 2/5 2/10 1+2/5 2/10 2/10
Lr18 0 0 0 0 0 0 0 0 0
Lr20 2/20 2/20 2/5 2/10 2/5 2/10 2/5 2/20 2/20
Lr21 2/30 2/10 2/5 2/10 2/5 3/10 2/5 2/40 2/20
Lr23 2/20 2/20 2/10 2/10 2/5 2/10 2/5 2/20 2/20
Lr24 0 0 0 0 0 0 0 0 0
Lr25 4/20 4/20 4/10 3/20 4/5 3/30 4/30 4/20 4/10
Lr26 2/10 2/20 2/3 2/10 2/5 2/10 2/5 2/20 2/30
Lr28 4/30 4/30 4/20 3/5 2+3/5 3/20 4/20 4/5 4/10
Lr30 3/30 4/20 4/5 3/5 3/10 2+3/10 4/5 3/40 3/20
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Study analysis. Study of leaf brown rust in cereals abroad is conducted by All-Russian Research
Institute of Phytopathology (ARRIP), All-Russian Research Institute of Plant Protection (ARRIPP), St.
Petersburg c., International Maize and Wheat Improvement Center (CIMMYT) Mexico, International
Center for Agricultural Research in the Dry Areas (ICARDA), Syria; cereal disease lab in the USA (CDL
USDA/ARS), St.Paul. Private research is conducted by scientists from Australia, Kenya, India and other
countries [22-24]. L.G.Tyryshkin, V.G.Zaharov, L.A.Mikhailova (Russia), A.I.Morgunov, Singh R.P.,
Kolmer J.A., Liu J.Q. (CIMMYT, Mexico, Icarda) and other scientists have studied wheat leaf rust
virulence, variability of population composition, immunological reactions of varieties of cereal crops and
conducts research on a continuous basis.Depending on the ability of wheat brown rust to mutation,
resistant varieties introduced into the productionare losing tolerance over time, virulent isolates are formed
in the effective sources of resistance.

In this connection, it is necessary to test resistance genes in breeding and resistance of varieties to
disease with with tolerance genes on a going basis. This enables to control the variability of pathogenic
population, prevention of epiphythmia, and use of endurance sources effectively.

In the International Selection Center, SMITT has developed a model of varieties with long resistance.
[.V.lordanskaya, D.A.Solomatin determinted the effectiveness of genes L9, Lr19, L123, Lr24, L27 + 31
in the Moscow oblast. Yu.V.Lobachev, S.N.Sibkeev, E.M.Pankova recommended to use isogenic lines in
breeding by classifying 3 groups rationally. L.G.Tyryshkin., V.G.Zaharov, V.V.Syukov determined
resistance of linear pathogene Lr12, Lr13,Lr34, Lr35, Lr46, Lr48 and Lr49 and resistance during adult
plant to some isolates in juvenile period [25-31]. Under conditions of South Kazakhstan the resistance of
lines of Lr9, Lr12, Lr13, Lr17, Lr18, Lr20, Lr 21, Lr23, Lr26 was medium. Among the studied isogenic
lines, high juvenile resistance to brown rust isolates was noticed in Lr 18 and Lr 24.

Conclusion. The presence of 91,7-100% virulence of leaf brown rust in isogenic Lrl, Lr 2a, Lr3,
Lrl1, Lr15, Lr28, Lr30 lines indicates the genetic homogeneity of varieties, lossof effectiveness of
resistant genes. This will enhance the natural selection in the agro-economic system and create new patho-
types. Although a new race of leaf rust generated, a variety of monogenic resistance is totally intolerant to
the excitant.Determination of the endurance sources’ effectiveness and their efficient use against disease
will prevent the occurrence of leafbrown rust epiphythmia, preserving resistance of varieties long time.
Highly effective isogenic Lr 18 and Lr 24 lines can be used for producing the varieties resistant to leaf rust
disease in breeding.
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Annotanusi. Cpe OCHOBHBIX (haKTOPOB TOBBIIICHHST YPOXKAHHOCTH 3€PHOBBIX KYJIBTYP 3a CUET HOBBIIICHUS
MMMYHHTETA MOXET CTaTh CO3/IaHHE YCTOWYMBBIX COPTOB Ha 0a3e M3y4eHHS MUPOBOTO COPTHMEHTa COPTOB, CO3/a-
HUsL OaHKa YCTOMYMBBIX COPTOB, M3YYEHMs ITPU3HAKOB PACTEHHH, CIIOCOOCTBYIOIIMX CHIKEHHIO ITOPAXXKAaeMOCTH U
YMEHBILICHNIO OTPUIATENLHBIX OCIEACTBUN MOPAKEHHS U MOBBIIAIOIINX YCTOHYHUBOCTD K CTPECCOBBIM CHUTYAIUSIM.
CoriacHO COBPEMEHHBIM IIPEACTABICHUSAM, T€Hbl YCTOMUMBOCTH MATKOHM MINEHHUIIBI K JIMCTOBOW Oypo# prkaBuMHE
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RECOGNITION OF STAGES OF EMERGENCE
AND DEVELOPMENT OF THE ENDOGENOUS FIRE
IN COAL MINES

Abstract. The nature and the main stages of emergence and development of the endogenous fires on coal mines
are shown. The analysis of the main theoretical methods of researches of chemical process of self-heating and self-
ignition of coal is made. It is noted that the main objective of experts of fire-prevention protection of coal mines con-
sists in the most reliable establishment of a stage of oxidation and self-heating of coal. It is offered to accumulate and
systematize results of natural data on control of structure of the mine atmosphere of problem sites for justification of
signs of development of oxidizing processes in coal congestions.

Keywords: coal mine, oxidizing process, chemical reactions of oxidation of coal, stage of the endogenous fire,
signs of self-ignition, carbon oxide, hydrogen, oxygen decrease.

Introduction. The problem of self-ignition of coal exists from emergence of the first coal mines.
Self-ignition of coal is observed in mines and in warehouses where it is stored, on external and internal
dumps of coal mines. The fires arising for various reasons including and from ignition of coal in the dug-
out spaces, are found the special automatic equipment, signals from which arrive to the mountain
dispatcher. On the basis of this information timely precautionary measures for an exception of their
development and consequences are taken.

The endogenous fires have the specifics of development and methods of detection of the centers of
self-heating and self-ignition of coal [6, 10]. The situation is aggravated with the fact that the underground
endogenous fires often arise in hard-to-reach spots, such as the developed space, in the toes, in coal
deposits behind insulating crossing points, in layers satellites [1, 16]. Coal layer, as a rule, in such
conditions is in the deformed state, and it increases probability of self-ignition of coal. Suppression of the
centers of burning in such conditions is complicated, than the highest duration of elimination of this type
of underground accidents is caused. Besides, in gas mines to which the majority of coal mines of the coal-
mining countries including coal basins of the Republic of Kazakhstan, the endogenous fires can cause
explosions of methane-air mix that leads to catastrophic consequences belong.

The efficiency of fight against the endogenous fires arising in the developed space and in other hard-
to-reach spots of coal mines, substantially depends on timeliness of detection and completeness of
information on coal self-ignition process.

For this reason workers of coal mines very are interested in a question whether it is impossible by
results of the analysis of air in certain places in the mine to define the beginning of self-ignition of coal, in
particular, carbon monoxide availability is sign of the fire. For the answer to this question theoretical
justifications of process of self-heating and self-ignition of coal are necessary.
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Now are developed and a number of the theories of self-ignition based on use of kinetics of sorption
of oxygen by small fraction classes of coals of different extent of metamorphism and a heat transfer in the
destroyed coal [4, 5, 12] have found broad application.

The developed and known theories and methods define the beginning of ignition of coal at rather high
temperature when coal has already lit up. Some researchers consider that real process of self-ignition of
coal begins in mines already at 12-15 °C [5]. Therefore, the most important direction is the research of an
initial stage of process. At the first stage it is necessary to begin studying of a surface of coal for the
purpose of definition e ¢ characteristics and their influence on chemical activity of coal at a temperature,
usual for the mine. On the second it is necessary to study kinetics of oxidation of coal at low temperatures.

C(solid) + OZ(gase) = COZ(gase) + 941(1(31, (1)

at the second stage carbon dioxide interacts with carbon with formation of carbon oxide and absorption of
heat

COz(gase) + C(solid) =2CO - 41,2 kkal (2)

As both stages (both reactions (1)-(2)) occur at the same time, under Hess's law the total thermal
effect of chemical process of oxidation of coal is determined by total reaction

2C(solid) + OZ(gase) =2CO + 52,8 kkal. (3)

Founders of the theory of self-ignition of coals on the basis of the analysis of nature of influence of
separate factors have formulated three conditions necessary for process of origin and development of self-
ignition [15]:

coal has to be capable to oxidation at low temperatures, so-called low-temperature oxidation;

the amount of oxygen has to be sufficient for reaction course;

the amount of the warmth which is marked out as a result of oxidation has to prevail over his branch
to the environment, i.e. there has to be a positive balance of thermal energy.

In development of the endogenous fire allocate a self-heating stage, an early stage of self-ignition and
a stage of burning of coal [7]. Self-heating of coal begins as soon as conditions for warmth accumulation
are created. The self-heating stage generally determines duration of the incubatory period of process of
self-ignition and proceeds in the range of temperatures, since the values characteristic of conditions of
these mining-and-geological conditions, and up to the critical temperature of self-ignition. On reaching
critical temperature the early stage of self-ignition of coal begins.

Analytical expression of this dependence in ignition zones in emergency sites for coals of the
Donetsk basin is presented by a formula [7]

T =456 - (Cco/AC0,)*""°, “4)

where C., — the content of carbon oxide in tests of the mine atmosphere, about. %; ACOZf a decrease of
content of oxygen in tests of the mine atmosphere, about. %; T — temperature in the self-heating center, K°.

The temperature condition of layer caused by coal oxidation reaction by oxygen and a heat transfer in
surrounding breeds and the atmosphere acts as the main condition of process of transition of self-heating
to self-ignition and formations of the center of the endogenous fire.

In development of the endogenous fire, except change of temperature in the seat of fire, there are
essential changes as a part of air in a coal self-ignition zone: content of oxygen decreases release of carbon
oxide, hydrogen, saturated and unsaturated hydrocarbons which content considerably exceeds background
values increases. These changes in structure of the mine atmosphere are also a basis for recognition of
stages of development of processes of self-heating of coal.

It has practically developed so that miners took existence in the atmosphere of the site of carbon
oxide in certain quantities for the main sign of origin of the endogenous fire. The theory explaining self-
ignition of coals with fast oxidation of nonlimiting connections did probable that carbon monoxide is
emitted only at quite high, characteristic only of the fire, temperatures [1, 4].

On the controlled site steady excess of a volume fraction of SO carbon oxide and H2 hydrogen over their
background contents is accepted by other sign of intensive self-heating of coal: CO> (6-10)-1077 vol.%
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1 Hy>>(3-5)-1077 vol.%. Characteristic of a stage of self-heating and an early stage of self-ignition is
performance of a condition
CO-COf
—<10. %)
Hy—Hyr

However, as authors [7, 16] by results of definition of excess of carbon oxide and hydrogen over their
background values consider and the ratio given above it is impossible to distinguish a self-heating stage
from an early stage of self-ignition. At the same time, definition of a stage of development of the endo-
genous fire is of great importance as the early stage of self-ignition of coal under favorable conditions can
last only several hours.

These stages can be determined by coal temperature in the center of the endogenous fire on the basis
of data on a ratio of content of C,H,4 ethylene and C,H, acetylene in tests of air of the site of self-ignition
of coal. Up to temperature of ignition of volatiles, growth of a share of ethylene advances growth of a
share of acetylene by stages of self-heating and an early stage of self-ignition owing to what the ratio of
these components naturally increases.

After achievement of temperature of ignition of the coal, depending on the mass of a coal congestion
and an expense arriving to him air there can be a further growth of a ratio of ethylene and acetylene or its
sharp reduction to the values characteristic of temperatures is lower than critical.

Thus, on change of volume fractions of ethylene and acetylene and their ratios it is possible to iden-
tify stages of development of the endogenous fires and to approximately determine coal temperature until
his ignition.

It is a method of definition of a stage and control of development of the endogenous fires it is used in
the analysis of fire-dangerous situations in mines of the Karaganda coal basin [7,16]. Use the same method
for determination of temperature of the environment in the isolated emergency site, when there is no an
opportunity to determine her by tool direct measurements. Need of obtaining data on temperature and
dynamics of cooling of the massif and atmosphere of the fired site arises, in such situations, for justifi-
cation of safety of carrying out investigation by forces of mine rescuers and solutions of a question of a
possibility of opening of the fire site.

Except the aforesaid, it should be noted the following in addition. The known methods of assessment
of process of self-heating of coal are based on the analysis of products of reaction of oxygen with coal
whereas according to the theory coal - an oxygen complex, at an initial stage oxygen is physically
occluded by the surface of coal with insignificant allocation of warmth [16]. Then with increase of
temperature splitting of unstable oxygen complexes with formation of the final products of oxidation of
coal — carbon oxides and water at which allocation of warmth increases by 1,5-2 times [6, 9] begins.

Thus, a conclusion is formulated that control of concentration of oxygen — the most sensitive indica-
tor of early emergence of the center of self-heating of coal as gives the chance to track all process of low-
temperature oxidation. Influence of content of oxygen sharply increases in the mine air with temperature
increase: the she is higher, the at its smaller concentration oxidation process can proceed. Dependence of
self-heating on the content of oxygen in the mine environment — one of the main factors influencing fire
danger of mining operations upon their transition to the deep horizons [4, 8, 11].

The authors of work [16] studying tendency to self-ignition of coals of various brands at temperatures
of 40 and 80 °C have executed calculations of amount of the carbon oxide which is emitted at low-tem-
perature oxidation of coal. Generalizing these data for various sizes of humidity V' and temperature of
heating, the following settlement dependences of the relation of volume content of carbon oxide and a
decrease of oxygen are received:

Ceo/AC,, = (0,0001- V2 +3-1075) - t~0003V* 4 05384 (6)
for temperature 380° K
Ceo/ACy; = 06007 - £018+0,004V* (7)

In the figure 1 schedules of dependence of attitude C.,/A4C,,0n a formula (5) are shown at humidity
of V'=35, 10 and 15% for the range of temperature of self-heating of coal within 350° K.
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On function graphs it is visible that relation C.,/A4C,0n quite distinguishable value in the range of
temperatures up to 70-80 °C accepts that is close to the critical temperature of self-ignition of coals of the
Karaganda basin. Therefore, the considered sign can be used in practice of recognition of stages of self-
heating and self-ignition of coals for prevention of emergence of the endogenous fires with specification
of empirical coefficients for various brands of coal. It is quite solvable task on condition of appropriate
data processing, the mines received according to the relevant services at the organization of planned
control of problem sites in processes of conducting mining operations.

002
* moist 5%

:.-' maist 10%
|+ maist 155

0.01

0.008 |-

0.008 [~

0.004 -

ratio of oxide to oxygen decrease

002 [~

0 | | | | | | I
0 50 100 150 20 250 300 350
temperature of coal heating, K

Schedules of dependences of the relation of content of carbon oxide to an oxygen decrease in the mine atmosphere
from temperature of self-heating of coal at humidity of coal of 5% (the lower line), 10% and 15%

The results of the state-of-the-art review of methods of a research of oxidizing processes conside-
red in article, stages of origin and development of the endogenous fires in coal mines show that the
problem of development of informative signs of recognition and prevention of self-ignition of coal is
relevant and now.

Conclusions:

1. The problem of timely recognition of stages of self-heating and self-ignition of coal on coal mines
is still relevant for prevention of emergence of the endogenous fires in view of complexity of oxidizing
processes in various conditions.

2. It is quite possible that for each layer and brand of coal it is necessary to develop, prove and accept
individual sign for assessment of a condition of fire danger.

3. To systematize and to methodically process results of natural measurements and observations on
the analyzed and investigated problem sites of mines for the purpose of creation of basin databases for the
subsequent operational decisions in emergencies.
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caMOHarpeBaHusi M caMoBO3ropaHus yris. OTMEYeHO, YTO OCHOBHAs 3ajada CIICIHAINCTOB IPOTHBOIIOXKAPHOI
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EFFECT OF BROWN RUST DESEASE ON PHOTOSYNTHETIC
ACTIVITY OF SPRING WHEAT VARIETIES

Abstract. Ruccinia recondita Rob.ex Desm. f. sp. tritici is a brown-rust of wheat that represent a wide-spread,
harmful biotrophic parasite, which destroys cereal crops and Triticum aestivum L. varieties [1]. Disease resistance in
plants reflects the presence of physiologically active substances, incompatible interaction in host plant-pathogenic
agent metabolism, existence of toxic substances in plant metabolism that weaken pathogenic agent and other adverse
conditions for pathogens. The high susceptibility of the summer wheat varieties to brown-rust of wheat is clearly
seen in response to the pathogen's penetration into the cell. In a resistant plant cell, the cells immediately produce
necrosis in the place of pathogen penetration. The abundance of crop yields depends on the efficiency of photo-
synthesis. The paper examines the amount of chlorophyll in the tissue of spring wheat varieties. Among the varieties
under study, the following ones has demonstrated nonresistance to the disease: Almaken, Kazakhstanskaya 15,
Lutescens 92, Kazakhstan early crop, MOVIR 409, D969th Stemrrsn, and Saratovskaya 29. The concentration of
chlorophyll in these varieties was in the range of 0.1-41% that is significantly lower compared with its control
varieties.

Keywords: brown rust, spring wheat, photosynthesis activity.

Introduction. Ruccinia recondita Rob.ex Desm. f. sp. tritici is a brown-rust of wheat, which rapidly
spreads to several hundred meters by the air flow and represent a fungus disease excitant that cause
epiphytotics in favorable conditions[1].

A comprehensive study of the selected material, the replacement of inefficient ones with the effective
ones will reduce the incidence of the disease and prevent epiphytotics, and limit environmental pollution
by chemicals [2-4]. Disease resistance in plants is connected with the presence of physiologically active
substances, incompatible interaction in host plant-pathogenic agent metabolism, existence of toxic
substances in plant metabolism that weaken pathogenic agent and other adverse conditions for pathogens.
The high susceptibility of the summer wheat varieties to brown-rust of wheat is clearly seen in response to
the pathogen's penetration into the cell. In a resistant plant cell, the cells immediately produce necrosis in
the place of pathogen penetration. The abundance of crop yields depends on the efficiency of photo-
synthesis. The process of photosynthesis slows down due to half-necrosis of cells. The crop infestation by
the brown rust of wheat leads to the decrease of chlorophyll amount, and reflects the chlorosis. The effect
of brown rust disease on photosynthesis depends on the resistance characteristics of the varieties [5].

Research Materials and Methods. The leaves of thespring wheat varieties deceased by the brown
rust of wheat has been used as research material.

Research experiments on the photosynthesis pigment of spring wheat varieties damaged by Puccinia
recondita f. sp. tritici fungushas been conducted at the Department of Biology of the Kazakh State
Women's University under laboratory conditions.

Research methods: The research experiments on the spring wheat varieties damaged by Puccinia
recondita f. sp. tritici funguswere conducted. The plant leaf alcohol extract has been obtained to determine
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the pigments. The obtained extracts were poured into the centrifuge test tubes and placed in the 6-7
thousand circuits for 7 minutes. The fluid from the centrifuge test tubes was brought into the same volume
and the pigment amount of this extract was determined by spectrophotometric method. We determined the
chlorophyll concentration in the Photometer-KFK-3 by putting the hydrophilic "a" and chlorophyll "b" in
the following Vernon formula by spectrophotometric analysis.

Cenia = 11,63*Dges — 2.39*Deao;
Cens = 20.11*Dgg9 — 5.18*Degs;
Cent Atehi B =0.45%Dies17.72%Deao,

where C represent a, b chlorophyll and carotinoid concentrations mg / I, D-wavelengths 440.5; 665 nm,
The amount of carotenoids is calculated by the formula of Holm-Wettstein.

Cear=4,695D 4405-0.268C (chiatchib)-

After determining the concentration of the pigment extract, the pigments in the tested material was
calculated with taking into account the weight and extract amount of the investigated material (mass), by
using the following formula:

A=C* V/P*1000,

where in the concentration of pigments obtained in C-mg/L is the obtained pigment concentration;
V — pigment extract volume is shown in ml; the size of pigments in plant material is shown in A-mg/g;
P — weight of plant material is shown in gram.

The results of the research. In practice, the highest levels of pigment amount in different varieties of
spring wheat damaged by brown rust of wheat was reflected in D939th Stemrrsn variety, where the
amount of chlorophyll a is 0.290 mkg/g, chlorophyll b - 0.117 mkg/g, chlorophyll a + b - 0.409 mkg/g,
carotenoid - 0.062 mkg/g; in Raxmon chlorophyll a - 0.282 mkg/g, chlorophyll b - 0.165 mkg/g,
chlorophyll a + b - 0.447 mkg/g, the amount of carotenoid is equal to 0.065 mkg/g; in Arai chlorophyll
a - 0.270 mkg/g, chlorophyll b - 0.117 mkg/g, chlorophyll a + b is equal to 0.387 mkg/g, carotenoid
is 0.198 mkg/g; Lr-line 349 Thatcer chlorophyll a - 0.270 mkg/g, chlorophyll b - 0.069 mkg/g, chlorophyll
a + b - 0.240 mkg/g, carotenoid b - 0.053 mkg/g; in Kazakhstanskaya 25 chlorophyll a - 0.225 mkg/g,
chlorophyll b - 0.094 mkg/g, chlorophyll a + b - 0.499 mkg/g, carotenoid - 0.001 mkg/g; in Lr-line 341
Thatcer chlorophyll a- 0.192 mkg/g, chlorophyll b-0.078 mkg/g, chlorophyll a +b -0.270 mkg/g,
carotenoids - 0,052 mkg/g, and in Alem chlorophyll a - 1.151 mkg/g, chlorophyll b - 0.061 mkg/g,
chlorophyll a + b - 0.213 mkg/g, carotenoid was equal to 0.044 mkg/g, and the above-mentioned varieties
showed a low level of 0.05-2% compared to the control variants. The analysis of all varieties demonstrated
that the most high amount of chlorophyll was found in Alem variety that is 1.151 mkg/g. While the lowest
level was shown in the Lr line 305 Thatcer varietyis, where chlorophyll a - 0.077 mkg/g, chlorophyll
b - 0.025 mkg/g,, chlorophyll a + b - 0.10 mkg/g, carotenoid - 0.027 mkg/g; in SR-36 variety, chlorophyll
a - 0.081 mkg/g, chlorophyll b - 0.037 mkg/g, chlorophyll a + a - 0.01 mkg/g, carotenoid - 0.174 mkg/g; in
Samgau - chlorophyll a - 0.125 mkg/g, chlorophyll b - 0.044 mkg/g, chlorophyll a + b - 0.170 mkg/g,
chlorophyll a+b 0.041; in Kazahkstanskaya early crop - chlorophyll a - 0.127 mkg/g, chlorophyll b -
0.050 mkg/g, chlorophyll a + b 0.178 mkg/g, carotenoid was 0.038 mkg/g. The decrease up to 3-36 per-
cent can be observed in the comparison of the above-mentioned varieties with the control variants
(table).

Among the varieties under study, the following ones have demonstrated nonresistance to the disease:
Almaken, Kazakhstanskaya 15, Lutescens 92, Kazakhstan early crop, MOVIR 409, D969th Stemrrsn, and
Saratovskaya 29. The concentration of chlorophyll in these varieties was in the range of 0.1-41% and
significantly lower compared with its control varieties [6, 7]. A decrease in the number of chlorophyll in
the plant leaf leads to a lower rate of photosynthesis. According to the literature, despite that the brown
rust disease causes the decrease of chlorophyll, it does not lower the rate of photosynthesis [8-10]. Adult
plant disease results in a rapid drop in the photosynthesis rate. These varieties have been damaged up to
40-70% in the area under spring crops during the ear stage.
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Effect of brown rust wheat disease in summer wheat varieties on pigment composition (Case 2: I - inoculated, II - control)

I-variant II-variant
L Chl . Chl .
# Name of varieties Chl a Chl B Carotenoid # Chl a Chl b Carotenoid

atB atB

L | Aray 0270+ | 0,117+ | 0,387+ | 0,198+ 5y | 0318+ | 0,198 | 0401 | 0201+
a25 0,0005 | 0,0007 | 0,0006 |  0,0004 0,0008 | 0,0006 | 0,0005 0,0003
172 | Almaken 0,157+ | 0,066+ | 0,224+ 0,056+ 2 0,166+ | 0,057+ | 0,266+ 0,032+
¢ 0,0007 | 0,0006 | 0,001 0,0005 0,0006 | 0,0008 | 0,0005 0,0004
s | Kegakhstansk 0,225+ | 0,094+ | 0,499+ | 0,001+ 53 | 0289+ | 01255 | 04145 | 0,062+
azakhstanskay 0,0004 | 0,0001 | 0,0005 0,0005 0,0006 | 0,0007 | 0,0009 0,0005
14 | Kazakhstanskaya 0,127+ | 0,050+ | 0,178+ | 0,038+ 5 | 0202+ | 0,091 | 0294+ | 0,052+
rannespelaya 0,0005 | 0,0008 | 0,0006 |  0,0005 0,0004 | 0,0004 | 0,0004 0,0005
1/5 | Alem L1514 | 0,061 | 0.213% | 0,044 | o | 0286+ | 0,111 | 0379+ | 0,068+
0,0001 | 0,0005 | 0,0007 |  0,0001 0,0004 | 0,0007 | 0,0007 0,0006
0,210+ | 0,084+ | 0,294+ | 0,053+ 0,233+ | 0,059+ | 0,327+ | 0,059+
1/6 | Kazakhstanskay 151 55009 | (/0005 | 0.0008 0,0008 261670008 | 0.0007 | 0.0007 0,0007
0,143+ | 0,043+ | 0,187+ | 0,044+ 0,006+ | 0,138+ | 0,445+ | 0,056+
7| Razakhstanskay 171 5’0603 | 00006 | 0.0006 0,0002 27100007 | 0.0006 | 0.0004 0,0004
U8 | Lyutestsens 90 0,162+ | 0,062+ | 0224+ | 0,060+ 5g | 0274+ | 0,119+ | 0394 | 0,050+
y 0,0005 | 0,0009 | 0,0006 |  0,0006 0,0007 | 0,0007 | 0,0005 0,0005
1/9 Lyutestsens 92 0,172i 0,070i 0,243i 0,193i 2/9 0,205i 0’176i 0,282i 0,197i
yu 0,0005 | 0,0005 | 0,0006 |  0,0002 0,0005 | 0,0004 | 0,0005 0,0004
116 | Raksanom 0,282+ | 0,165+ | 0,447+ | 0,065+ 510 | 0379+ | 0159+ | 0,538+ | 0,052+
0,0006 | 0,0004 | 0,0004 |  0,0003 0,0005 | 0,0005 | 0,0006 0,0006
11 | samea 0,125+ | 0,044+ | 0,170 | 0,041+ o1p | 02665 | 0,100 | 0375+ | 0,052
gau 0,0004 | 0,0006 | 0,0005 0,0005 0,0005 | 0,0006 | 0,0004 0,0007
U1y | Lr-mamma 305 0,077+ | 0,025+ | 0,103 | 0,027+ o1y | 0293+ | 0128+ | 0421+ | 0,055+
Thatcer 0,0008 | 0,0003 | 0,0005 0,0005 0,0006 | 0,0004 | 0,0004 0,0007
13 | Lr-mamns 349 0,270+ | 0,069+ | 0240+ | 0,053+ 513 | 0298+ | 0,103+ | 03455 | 0,089+
Thatcer 0,0007 | 0,0002 | 0,0003 0,0007 0,0005 | 0,0007 | 0,0004 0,0005
14 | Lr-mamma 341 0,192+ | 0,078+ | 0,270+ | 0,052+ 514 | 0233% [ 0,096+ | 0306 | 0,079
Thatcer 0,0005 | 0,0005 | 0,0006 |  0,0004 0,0007 | 0,0004 | 0,0005 0,0005
0,111% | 0,045+ | 0,107+ | 0,191+ 0231+ | 0,121+ | 0,168+ | 0,222+
/15| MOVIR 409 0,0002 | 0,0005 | 0,0005 0,0006 2151610008 | 0,0004 | 0.0005 0,0004
" 0,158+ | 0,073+ | 0231+ | 0,042+ 0201+ | 0,182+ | 0,298+ | 0,086+
16 | JINT7057 Stemrrsn | 6505 | 00004 | 0.0007 0,0006 21161670007 | 0,0005 | 0.0006 0,0005
17 | sro3s 0,081+ | 0,037+ | 0,011 | 0,174+ 517 | 0,189+ | 0,102+ | 0322+ | 0,183+
0,0006 | 0,0006 | 0,0008 0,0005 0,0005 | 0,0005 | 0,0005 0,0004
" 0,290+ | 0,117+ | 0,409+ | 0,062+ 0387+ | 0,168+ | 0,455+ | 0,079+
/18 | J19397 Stemrrsn 0,0003 | 0,0003 | 0,0005 0,0004 218 | 00007 | 0.0007 | 0.0007 0,0004
" 0,170+ | 0,068+ | 0,239+ | 0,386+ 0,268+ | 0,101+ | 0299+ | 0,045+
1191 1969 Stemrrsn 0,0008 | 0,0004 | 0,0007 |  0,0007 2191 70007 | 0.0007 | 0,0001 0,0007
0,143+ | 0,058+ | 0,202+ | 0,041+ 0201% | 0,125+ | 0301 | 0,098+
120 | Saratovskaya 29 0,0002 | 0,0005 | 0,0004 |  0,0004 22011 610006 | 0,0005 | 0.0005 0,0006
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2KA3FbI BUJA COPTTAPBIHBIH, ®OTOCUHTE3/IIK BEJICEHILJIITTHE
KOHBIP TATIIEH 3AJIAJITAHYBIHBIH 9CEPI

Annoranusi. Konpp tat ko3xsiprbiisl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — acTbIK aakbLi-
JapbiH skoHe Triticum aestivum L. xymcak OMIaipl 3aKbIMIANTBIH ©T€ KEH TapaifaH, 3UsHbl OMOTPOINTHI Mapa-
3UTTEPIH Oipi OONBIT TaObLIAIBI.

Tezimai copTTapabl KAIBIITACTHIPHIN OHAIPICKE €HIi3y Onaaiibl TaTTaH KOPFayAblH €H THIMJI IIapachkl peTiH-
Jie KaObuanraH. OCIMAIKTIH 1HAETKE TO3IMIUIITT OHBIH YJIIAChIHAA KO3JBIPFBIIIKA KaXKETTI KOPEK 3JIeMEHTTEePiHIH
0osmaysl, He OoMaca (pU3HOJIOTHSUIIBIK OCICeH Il 3aTTap IbIH 00IMaybl, KOKaHbIH-OCIMIIIK [IEH MATOTCHHIH 3aT ajiMa-
CYBIMEH COHKeC KeJMeyi, MaTOrCHHIH OCIMIIK MeTaOOJU3MIHIH TOKCHUHIII OHIMIEPIMEH aybIpJiaybl, )KOHE 0acka 1a
MATOTeHI'e KOaNChI3 (pakTopaapabH 00ybIHA OaillaHbICTEI. TaKTa KOFaphl Ce31MIANIBUIBIK PEAAKIIMACKH TATOTCH I
eHrizy OapbIChIHAA JKOHE OCIMIIKTEep/Ai KOPEKTeHyIiH OHOTPO(THI THIIIMEH CHNATTAJNAThIH OOJMIaTThl MapasuT-
TEpPMEH 3aKbIMZay OapbIChIHIIA epeKile aHbIK Oaiikanmansl. IpikTey *eTiCTiKTepiHe KapamacTaH »as3fbl Oujai coprt-
TapbIHBIH (OTOCHH/IE3 /1K OeJICeHAIIIriHe KOHBIP TATTBIH SCepi i1l KYHI'e ACHiH aiiTapibIKTall aHbIK eMec.

Ocbl Macenere KaTbICTbl MakajiajJa KOHBIP TATI€H 3aKbIMIAaHFaH jKa3Fbl OMJail COPTTapbIHBIH YJIajapbIHa-
FBI XJIOPOGWILT MOJIIEPiHIH a3arobl KapacThIpbUTFaH. JKYpri3suireH SKCIEPUMEHT HOTHIXKCCIHIC 3aKbIMIaHFaH
Anmaxen 15, Kazaxcranapik 15, Jliotecuenc 92, epre nicerin Kazakcranapsik copt, MOBUP 409, CapatoB 29 copt-
TapbIHAAFBI XJIOPOGHILIIIH MeIepi 0akpuiayAarbl HyckameH canbicteipranaa 0,1 neH 41 % azaitranbl 6alKabl.

Tyiiin ce3mep: KOHBIP Tart, Ka3AbIK Ounail, GoTocuHTE3 OENCEH TLIITI.
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BJIMSIHUE 3ABOJIEBAHUU BYPOBOW PKABUMHBI
HA ®POTOCHUHTETUYECKYIO JEATEJIBHOCTD APOBbBIX INIIEHUIY

Annoranus. Bo30oynurens Oypoii pxkaBumHbI Puccinia triticina Erikss. —crermanu3upoBaHHbiii OHOTpOGHBIH
MapasuT, SABISIOMINNA OJHUM M3 HanboJee pacHpOCTPaHEHHBIX M BPEIOHOCHBIX 3a00JE€BaHUI 3€pHOBBIX 3JIaKOB U
MOpaKaIOMIMA MATKYIO IieHuiy Triticum aestivum L.

Cpean Mep 3alIMTHI MIIEHUIBI OT PKaBUYMHBI HambOosee d(h(HEKTHBHBIM NMPHU3HAHO CO3/aHUE W BHEIPEHHE B
MPOM3BOJICTBO YCTOHYMBBIX COPTOB. Y CTOMUMBOCTD PACTEHUS K OOJIE3HU MOXKET OBbITh CBSI3aHA C OTCYTCTBHEM B €TI0
TKaHAX HEOOXOAWMBIX Ui BO3OYIUTENS 3JI€MEHTOB NHUTAHHUS WM (U3UOJIOTHYECKH AKTHUBHBIX BEIIECTB, HECO-
OTBETCTBUEM 06MeHa BCHICCTB paCTCHUA-XO35IMHA O6MeHy BCHICCTB MAaTOr¢Ha, YrHETCHUEM IMaTOrc¢Ha TOKCHUYHBIMH
MPOAYKTAMH METa00IM3Ma PACTeHUs, APYTUMH HEOJAronpUsTHBIMHU i MaToreHa (akropamu. Peakims cBepx-
YyBCTBUTEJIBHOCTH K PKaBYMHE HanOoJiee SIpKO NPOSBIIETCS IPU BHEAPEHUH NTATOTCHA U IIPH 3apa’KeHUH pacTeHUH
0o0JIMTaTHBIMU Napa3uTaMK, KOTOPbIE XapaKTepU3yroTcsi OMOTpOHBIM TUIIOM nuTaHusi. HecMoTps Ha ceneKkImoH-
HBIE JJOCTHXXEHUsSI, MaJI0 M3BECTHO BJIMsHHE Oypol p)kaBUMHBI HA (POTOCHHTETHYECKYIO aKTHBHOCTH COPTOB SPOBOH
TIIICHUIIBL.

B cBs3u ¢ manHON poOIEeMOil B CTaThe UCCIEIOBAHO YMEHBIIICHUE COACPKAHIS XJI0POPIILIa B TKAHIX COPTOB
SIPOBO¥ MIIICHUIIBI, TOPAXKEHHOTO Oypoil pKaBUMHON. B pe3ynbraTe MpoBEIEHHOTO SKCIIEPUMEHTA BEISBICHO YMEHb-
menne xjopodmma ot 0,1 mo 41% y mopaxenHsix copToB AnmakeH, Kazaxcranckas 15, Jlrotecuenc 92, Kazax-
cranckas parnectienas, MOBUP 409, CapatoBckast 29 1o cpaBHEHHUIO ¢ KOHTPOJIHBIM BapUaHTOM.

KiroueBbie cjioBa: Oypast pikaBUHMHA, SpOBas MIIEHUIA, POTOCHHTE3HAS aKTUBHOCTD.
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VULNERABILITY OF FOREIGN VARIETIES OF SPRING WHEAT
TO BROWN RUST (Puccinia recondita f. sp. tritici Rob. ex Desm.)
IN THE CONDITIONS OF SOUTHERN KAZAKHSTAN

Abstract. The brown rust agent (Puccinia recondita f. sp. tritici P. triticiErikss.) is a specialized biotrophic para-
site, one of the most widespread and harmful diseases of cereals that affect soft wheat Triticum aestivum L. under
favorable conditions, and the development of the disease can reduce the harvest up to 45% and more. During the
epiphytotic development, it covers an area of up to 1.5-2.0 million hectares and reduces the yield up to 20-80%. The
most cost-effective and environmentally safe method of combating diseases is the use of resistant varieties, which
requires a constant search for new resistance donors and highly resistant samples. This article presents the results of
studies on resistance to brown rust.

Keywords: varieties of spring wheat, brown (leaf) rust, epiphytoty, resistance, susceptibility.

Introduction. Cereals are the most important food and fodder crops in Kazakhstan. Infectious
diseases of wheat plants are the main reason for reduction in yields of grain crops and deterioration of its
quality [1, 2]. One of the most common and harmful diseases of spring wheat is the brown (leaf) rust
caused by the basidiomycota Puccinia recondita f. sp. tritici Rob. ex Desm. The main area of its distri-
bution and harmfulness is concentrated in the northern regions of Kazakhstan, where the mild or strong
development of the fungus is observed every 2-3 years [3-5]. At present, yields of wheat varieties that are
unstable to dangerous pathogens reach 60-80% in epiphytotic years [6, 7].

The most cost-effective and environmentally safe method of pest control is the use of resistant
varieties, with the constant search for new resistance donors. For reliable protection of the crop, it is ne-
cessary to identify sources of resistance to brown rust, to create and use wheat varieties with different
resistance genes on immune selection.

Materials and methods. The foreign varieties of spring soft wheat, which was obtained from
international catteries CIMMYT and ICARDA has been used as a seed grain. The uredospores of brown
leaf rust, which was collected on the experimental sites of collection varieties, as well as from affected
wild-growing cereals, served as infectious materials. The experiments were carried out in the field expe-
rimental conditions of the Kazakh Scientific Research Institute of Agriculture and Plant Growing. To
create an infectious background in the phase of plant tillering, an artificial infectious background was
created by using a brown rust uredospore (P.triticiana). The infectious load of uredospores composed
20 mg/m”. The processes of infection of plants, the creation of a moist chamber were carried out by the
method of N.E. Konovalova and others [8]. The type of lesion of plants with leaf rust was determined on a
five-point scale by E.E. Mains, H.S. Jackson [9]. At the same time, 0 point refers to the immune type,
1-2 points to the stable type, and 3-4 points to the susceptible type. The intensity of plant damage was
determined by a modified Cobb scale (scale by R.F. Peterson, A.B. Campbell, A. E. Hannah) [10].

Results. As a result of research in the conditions of Southern Kazakhstan on an artificial infectious
background, the resistance of foreign varieties of spring soft wheat to brown rust was revealed. The
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studied varieties showed different responses to disease resistance. Florance Au. variety and control
varieties of Morocco, Saratov 29 were strongly affected by leaf rust and the type of reaction has reached 4
points, while the degree of damage was ranged from 70-90%. Varieties of Babaga, Mexipikal, Cham 3,
Cham/CAB8055 had a moderate resistance rate. Belikh-2, Bohouth 11, Oued Zenati had small pustules with
necrotic spots, on the leaf blade of plants the pustules had a scattered development, and the intensity of
their development was insignificant (20-30%). Among the varieties studied, Atlas-1, Cham, Karim has
been distinguished by resistance. The immunnological response was observed in the varieties of Chili,
Zenatori Cappeli and Tunsyr-2 (table).

Immune resistance characteristic of foreign summer wheat to brown rust of wheat (Puccinia recondita f. sp. tritici)

Type and Level of Infection Eneral resistance
Sort name -
point % (UN1)
Aghram 2+3 30 MR/MS
Atlas-1 0 0 R
Babaga 3 70 MS
Belikh-2 2 20 MR
Bohouth 11 2 40 MR
Florance Au. 4 70 S
Mexipikal 3 60 MS
Cham/CA8055 3 80 MS
Cham 1 5 R
Cham 3 3 60 MS
Chili 0 0 R
Karim 0 0 R
Tunsyr-2 0 0 R
ZenatoriCappeli 0 0 R
OuedZenati 2 40 MR
Morocco (St.) 4 90 S
Saratobskaya 29, (Kazhahstan) 4 95 S
Note: 1 «UN» — a unified scale; 2 «MS» — average sensitivity; 3 «MR» — average resitant; 4 «R» — resistant.

Thus, the studies in the conditions of Southern Kazakhstan showed that foreign varieties of spring
wheat are divided into five groups by the immunological types of reaction to brown rust: immune, resis-
tant, moderately resistant, moderately susceptible and susceptible. Immune varieties are as following:
Chili, Zenatori Cappeli, Tunsyr-2 and resistant varieties: Atlas-1, Cham, Karim, which are recommended
for wheat selection as resistant to leaf rust.
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OHTYCTIK KABAKCTAH KAFJIANUBIHIA HETEJIAIK BUJIAN COPTTAPBIHBIH KOHBIP TATIIEH
(Puccinia recondita f. sp. tritici Rob. ex Desm.) 3AJIAJI/IAHYbI

Annoranus. Korsp taT Ko3ae1preimsl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — acTbIK makpuima-
pbIH xoHe Triticum aestivum L. xyMcak OMmailbpl 3aKbIMAANTHIH ©Te KEH TapaifaH, 3USHABI OMOTPONTHI Mapa3uT-
Tepaiy Oipi 6ombn TabpuTansl. Konmaiinel jxarfaiina iHAETTIH JaMysl eriH eHiMiH 45%-fFa jkoHe OJaH Ja KeIll MeJl-
miepe a3auTysl MYMKiH. DNH(UTOTUSHBIH JaMy KeULIapeiaaa oi 1,5-2,0 MiTH. TekTapra JeiHr1 ayMaKThl KaMTHIII,
eric eHimiH 20-80%-ra neitin TomeHnaereai. [HaeTneH KypecyaiH 3KOHOMHKAJBIK JKOHE DKOJIOTHSUIBIK TYPFBIIAH €H
TUIMJI 9pi KaybIICi3 JKOJIbI TO3IMIII COPTTap/bl Maiifanany OOJbIT TaObUIAAbI, ajl OJ YIIIH jKaHa Te3iMJi JOHOpJap
MEH JKOFapbl TO3IMJ YITLIepai 131ecTipy *XYMBICTAphIH YHEMi JKYpri3in Typy KaxeT. Makamaga KOHBIp TakTa
TO3IM/IUIIK OOMBIHINIA aJIbIHFAH 3€PTTEY HOTHIKENIEPi KeNTipiireH.
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MOPAXKAEMOCTD 3APYBEKHBIX COPTOB SIPOBOM IIIEHULLI BYPOI P)KABUMHOM
(Puccinia recondita f. sp. tritici Rob. ex Desm.) B YCJIOBUSAX IO’KHOI'O KA3AXCTAHA

AnHoranusi. Bo30oynurens Oypoit pxasuunbl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — cme-
UAJIM3UPOBaHHBIA OMOTPO(HBIN Mapa3nuT, OMHO M3 HanboJsiee PacHpOCTPAHEHHBIX M BPEIOHOCHBIX 3a00JIEBaHUI
3€PHOBBIX 3JIaKOB U IMOPAKAIOIINHA MATKYIO MiueHuLy 7riticum aestivum L. TIpy G1aronpHsTHBIX YCIIOBHSX Pa3BUTHE
0o0JIe3HN MOXKET CHU3UTH ypoxkai 110 45% u Oonee. B roap! passutus snuduToTH OHA OXBaThIBAaET IUIOMALb 10 1,5-
2,0 miH ra u cHmKaer ypoxkail mo 20-80%. Hambonee >KOHOMHYECKH BBITOJHBIM M JKOJIOTHYECKH OE30MaCHBIM
METOZOM OOpBOBI ¢ OONE3HSAME SBIACTCS UCIIONB30BAHIE YCTOHYMBBIX COPTOB, MPHU 3TOM TPeOYETCs] TMOCTOSHHBIN
MOUCK HOBBIX TOHOPOB YCTOHUYMBOCTH, BEICOKOYCTOHYMBBIX 00pa3ioB. B craThe mpeacTaBiIeHbl Pe3ynbTaThl HCCIIe-
JIOBaHWH Ha yCTOMYMBOCTH K OypOH pKaBUMHE.

KaroueBble ciioBa: copra sipoBOi MIIEHUIIBI, Oypast (JINCTOBas) PrKABUYMHA, SMUPUTOTHUS, YCTOWINBOCTD, BOC-
NPUUMYHBOCTb.
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PSYCHOLOGICAL AND PEDAGOGICAL ASPECTS
OF MORAL EDUCATION IN KAZAKHSTAN

Abstract. The moral education, the formation of the mental integrity of a person is one of the priorities of the
education system. However, in connection with globalization, market conditions of the service sector, the role of the
teacher as a bearer of moral potential is depreciating. The purpose of this article it's theoretical study of aspects moral
education. The new State Program pays a lot of attention to the development of well-integrated individual. The
capitalistic market relationships changed a structure and curriculum of education. We did not realize a long time that
it can lead to not pleasant consequences. But today it is already impossible, assimilating to an ostrich, to pretend that
in a moral condition of society nothing bad occurs. The scandals which even more often are splashing out in media
and in a social network demonstrate that the situation can get out of hand.

Keywords: moral education, values, society, moral.

In 1,5 months 2018 in Kazakhstan registered 267 criminal offenses concerning minors, from them
71 heavy and 21 unusually heavy. According to data of the deputy, in Kazakhstan the number of convicts
for violence over minors increases. If in 2015 the crime amount made 182, then two years later this figure
increased to 395. Besides, Saule Aytpayeva said the facts of unmotivated crimes of minors when they
commit violence just for the hell of it. It, according to her, is an indicator of their spiritual falling and
moral degradation.

"According to forecasts of Committee of statistics, the annual rate of a population increase will
gradually decrease from 2016 to 2026 as the reproductive group will include the small generation which
was born in the mid-nineties last century. The total coefficient of birth rate across Kazakhstan will
decrease with 2,74 in 2014 to 2,1 by 2050. Restriction of children from drugs, early and chaotic sexual
communications is a question not only morality, health, life, but also a question of state security", — the
deputy of the Senate said.

So it turned out that from the beginning of a severe era of market reforms all connected with
spirituality, ethics at us somehow imperceptibly receded into the background. And we did not realize long
time that it can lead to not palatable consequences. But today it is already impossible, assimilating to an
ostrich, to pretend that in a moral condition of society nothing bad occurs. The scandals which even more
often are splashing out in media and in a social network demonstrate that the situation can get out of hand.

Morality is a system of beliefs about ethics, about what is right and good compared to what is wrong
or bad. Moral development refers to the changes in moral beliefs as a person grows older and gains
maturity. Moral beliefs are related to, but not identical with, moral behavior: it is possible to know the
right thing to do, yet not actually do what is right. Morality is also not the same as knowledge of social
conventions, which are arbitrary customs needed for the smooth operation of society. Even though
conventions may have a moral element, they have a primarily practical purpose. Conventionally, for
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example, motor vehicles all keep to the same side of the street (to the right in the United States, to the left
in Great Britain). This convention allows for smooth flow of traffic and prevents accidents. But following
the convention also has a moral element, because any individual who chooses to drive on the wrong side
of the street can cause injuries or even death. Choosing the wrong side of the street is therefore morally
wrong, and choosing the conventional side is morally right.

When it comes to teaching, moral choices are not restricted to occasional dramatic incidents, but are
woven into almost every aspect of classroom life. Imagine this simple example. Suppose that you are
teaching reading to a small group of second-graders, and the students are taking turns reading a story out
loud. Should you give every student the same amount of time to read, even though some might benefit
from additional opportunity to read? Or should you give more time to the students that seem to need extra
help, even if doing so bores others or deprives them of an equal share of “floor time”? Which option is
more fair, and which is more considerate? Parallel dilemmas happen every day at all grade levels simply
because students are diverse and class time and a teacher’s energy level are finite.

One of the best-known explanations of how the morality of justice develops was developed by
Lawrence Kohlberg and his associates (Kohlberg, Levine, & Hewer, 1983; Power, Higgins, & Kohlberg,
1991). Using a stage model similar to Piaget’s, Kohlberg proposed six stages of development, grouped
into three levels, which individuals experience universally and in sequence as they form beliefs about
justice. He named the levels simply preconventional, conventional, and (you guessed it) postconventional.
The levels and stages are summarized in figure 1.

I OURCE: KOHLBERG, (1963,198
/Kuhlberg's Levels of |
Moral Development |

STAGE  CHARACTERISTICS OF STAGE/LE
A 5“1189 PUNISHMENT-DBEDIENCE DRIENTATION
Preconventional | g,0e

2

INSTRUMENTAL RELATINST ORIENTATION

E Stgge INTERPERSONAL CONCORDANCE ORIENTATION

Conventional ™, . | AUTHORITY AND SOCIAL-DRDER MAINTAINING
1| ORIENTATION

Postconventional| S'28% | SOCIAL-CONTRACT LEGALISTIC DRIENTATION

Autonomous, or S dl
Principled ‘23‘" UNIUERSAL ETHICAL PRINCIPLE ORIENTATION

Figure 1 — Moral Development

The spiritual and moral relations have the two-level structure: the first level — the good ties including
the attitude towards morals and the self-relation; the second level — the spiritual relations defining the
attitude towards the meaning of life, an ideal, religion. Components of the religious and moral relations
are the cognitive component (existence of knowledge of the spiritual essence of the person); a behavioral
component (the aspiration to be guided by spiritual norms in any life situations); emotional component
(emotional and valuable attitude towards, other people and the world).

The model of development of the spiritual and moral relations in students includes: internal factors of
development (needs of the identity of the student for communication, self-knowledge and self-
improvement; interest in the inner world and inner world of other people); external factors of development
(spiritual and moral atmosphere of educational and educational space of higher education institution in
general, activity of the faculty, activity of students); cognitive, cognitive and activity and sensual and
activity stages of impact on the spiritual relation of future teachers; the forms and methods starting
mechanisms of development of the personality (identification, a reflection, understanding and experience).
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Figure 2 — Moral development in teaching

Thus, the modern national educational ideal is the highest moral, creative, competent citizen of
Kazakhstan accepting the fate of the Fatherland as personal, realizing responsibility for the present and the
future of the country, implanted in spiritual and cultural traditions of the Kazakh people.

The content of spiritual and moral development and education are the specific values stored in
religious, ethnic, cultural, family, social traditions and transferred from generation to generation. The
system of fundamental national values is given in the Concept of spiritual and moral education of the
Kazakhstan school students.

Traditional sources of morality are:

— patriotism (love to Kazakhstan, to the people, to the small homeland; service to the Fatherland);

— social solidarity (freedom personal and national; trust to people, institutes of the state and civil
society; justice, mercy, honor, advantage);

— civic consciousness (constitutional state, civil society, debt to the Fatherland, senior generation and
family, law and law and order, interethnic world, freedom of worship and religions);

— family (love and fidelity, health, prosperity, honoring of parents, care about senior and younger,
care of reproduction);

— work and creativity (creativity and creation, commitment and persistence, diligence, thrift);

— science (knowledge, truth, scientific picture of the world, ecological consciousness);

— Traditional religions.

— Art and literature (beauty, harmony, the inner world of the person, moral choice, the meaning of
life, esthetic development);

— nature (life, home ground, reserved nature, Mother Earth);

— humanity (world peace, variety, and equality of cultures and people, the progress of humanity,
international cooperation).

The main reason for the phenomena and tendencies observed today in the spiritual sphere is that the
concept "Kazakh society" became the most indistinct. Another not less sad factor — terrible social
stratification is the cornerstone of it. It so profoundly divided the Kazakh society that it is not visible
anymore, on its what principles it is possible to unite somehow.

If to compare the current situation in the spiritual sphere with former (read, Soviet) from time to time,
then such comparison will be visible not in favor of today. Our thoughts it’s not nostalgia. However agree:
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if then separately taken citizens and society in general, despite its multinational and multi-confessional
structure, lived with hope for the future and in it were uniform, then there is no such hope now anymore.

Yes, it is difficult to call the Soviet system as ideal. But it was a time where people had at least a
feeling of social justice — what is absent today. Today became fashionable to complain about past era and
its customs, to categorically claim that nearly all defects of society, including bribery, it is from there. But
we admit honestly: if they and from the past, then not always and not entirely from the Soviet past.

On such conclusion, the opinion beginning to occur more and more widely pushes that at us, not
market economy turned out and that as a result, we constructed not quite classical capitalism. It is difficult
not to agree with it. And somehow it is entirely hardly trusted in spells that ahead of our society, our
nation waits for the real and corrects capitalism — such as in Western Europe, in the States, on the
Japanese and the British Isles and other Singapura.

Why? And this, as they say, question of questions. Let's try to answer it very briefly. The construction
of civilized market society is impossible without spiritual and moral development. The Capitalism did not
arise from anywhere. The ideological base of modern capitalism it's longtime transformed Christianity and
philosophy of puritanism. According to Verner Zombart, the thirst for enrichment is old as the world, but
only capitalism forms the person wishing to be enriched with regular, everyday work. And we have to pay
attention: routine and day-to-day work. As far as does it connects moral and ethical installations of our
capitalists? The answer will be straightforward and capacious — NOWAY. Moreover, contrary inertia in
this direction gained such strength that, in our opinion, at its preservation with it it will be possible to
construct little in general and furthermore the real capitalism.

Reflecting over the nature of moral degradation of our society, you face one more paradox. Why with
a noticeable growth of religiousness of our community the level of his spirituality leaves much to be
desired? At all seeming complexity of a question, it is possible to answer it instead merely.

First, Kazakhs were never fanatics of religion as Islam, Muslim religion was integrated with tradi-
tional cosmogonic views, household ceremonies, and customs.

Secondly, during the Soviet period, many Kazakhs had an opportunity to get full-fledged secondary
and higher education that along with the ideology dominating then separated them from religion. The
more person is an educative the is more challenging to tighten him in a snare of the same Wahhabi
Muslims preachers. Today is receiving the higher education, it seems, is not so problematic. But on the
other hand, its quality fell below a plinth. The fact that the domestic education system (not only the
highest but also school) endures the severe crisis, including "thanks to" unsystematic and unreasoned
reforms. And as a result poorly educated citizens become an easy victim of missionaries of the most
different types.

Thirdly, increase in the society of religious moods is in many respects caused by suspense of social
and economic problems. Especially it concerns young people. The youth are mainly without work, without
a place to live, so they see religion as an exit from a stressful life situation. Especially when emissaries
whisper that, on this particular way, they will be able to solve the pressing problems. But it leads not so
much to the growth of spirituality how many to a simplification of mass consciousness.

The recent scandal with one of the popular Instagram star in night club “Zakova” shows us an abyss
opening between State and society. It happened in nightclub where if we are not mistaken, the striptease is
not something outstanding or illegal. The following aggressive responds of normal males was predictable.
However, the "fight methods" which was elected by moral — protectors and especially efficiency of it raise
a lot of questions.

In this situation, it's immoral the hypocrisy of our allegedly temporal power. If to speak about a
striptease and specific pleasure institutions as nightclubs, then, in fact, there is no subject for moralizing.
Under the law, they have the right to exist? Have. What was sense to make a fuss?

One of possible explanation that in our mass consciousness the woman is still considered as subject
of sexual joys; or the person who has to satisfy all material and household inquiries (requirements) of men.
And meanwhile, the world promptly leaves forward. Not only in the European West but even in Latin
America with its morals which is based on Catholic values, women even more often come to the first
positions, becoming presidents (in Brazil, Argentina, Chile, etc.) and prime ministers. In Kazakhstan rare
female ministers, as a rule, are responsible for the most failure spheres of social and economic life. And it
is even challenging to present the woman as the mayor of the town or the large city.
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About what high morality can there be a speech if a half of society (women's means) actually is in
second position? At the same time, the historical paradox consists that in traditional Kazakh society the
woman had the higher status, than in other east societies. It is the admitted fact.

It is characteristic that if madam Bayzakova was subjected very disputable, from the right to
punishment, then the individual imam propagandizing obligatory corporal punishments for Muslim female
remained out of sight of domestic justice. Too quite indicative paradox as it is impossible it is convex
reflecting a peculiar mosaicism of our public morals. To undress in a nightclub — it is immoral, and to
whip the woman — it, so to speak, is quite decent.

Here truly mysterious are the ways of the Lord ...

So on what paradigm or paradigms moral values in modern conditions have to be based:

— on installations of traditional Kazakh society (read, antiquity)?

— on a synthesis of the liberal philosophy and traditional values (if it is possible in general)?

— on standards of Islamic culture?

It is unlikely someone will be able to give the definite answer to this question. But the general con-
clusion can be drawn. As we live in the 21st century when we want that or not, the liberal installations get
everywhere (with globalization there's nothing to be done), it is necessary to reckon with it. But at the
same time we cannot so just take and refuse here the spiritual heritage (otherwise what we are the
people?), to which the respect for seniors, hospitality, tolerance, compassion and some other belong. They
do not lose the relevance and today. And, perhaps, synthesis of all this also is what has to become a
paradigm of spiritual evolution of our society.

The school currently faces the task of training specialists whose professional competence will be able
to fundamentally change the scientific, technical, economic and intellectual basis of our society by
introducing the latest technologies. These requirements are due to the new concept of higher education in
the Republic of Kazakhstan. It is necessary to remember that process of knowledge has to bear to people
the joy of finding of new outlook of the meaning of life, the place in it. The changes in society help us to
understand and accept the relevant organizational structure of the educational system and its institutions
which would provide the transition from the principle "education for the rest of life" to the principle
"education through all life".

One of the possible ways to solve this problem is to educate students about the proper attitude to
professional knowledge and skills, the formation of their need for self-educational activity. But this is not
possible without the internal development of the student's personality. The psychological regularity of this
age is the formation of the mechanism of self-development, and self-education. In this regard, the role of
the teacher as a mentor loses its relevance. However, recent studies of modern specialists show the
following regularity :

1) The transition to a market-based education in higher education has disrupted child-parent relations.
The spiritual and moral upbringing and self-education of the individual in the family institute cease to be
decisive. The problematic economically unstable situation in the country has caused the increasing
employment of parents and as a result the phenomenon of "rejection" of children ( Abramenkov).

2) Researchers note a tendency towards the formation of a pragmatic logic of relations; values, ideas
and feelings are subjected to a rigid analysis from the standpoint of egocentrism. The "market philosophy"
of relations devalues the value of collective labor, empathy, and altruism (Feldstein, Kim).

3) Globalization increase role of mass media and as a result its the propaganda of "unhealthy" values;
lack of state control, the system of moral education loses its significance (Sukharev).

We can't teach people without the understanding of their values. The efficient organization of the
educational process is inconceivable without an in-depth study of the system of youth moral values, which
will guide their life, both in a single concrete act and in life principles.

The modern system of education long time concentrated on knowledge basis, and pedagogical staff
didn't work so much with internal values and moral upbringing.

The first condition of modernization of new type is a maintaining the culture, own national code.
Without it, upgrading will turn into an empty phrase. But it doesn't mean preservation of all in the national
consciousness — and what gives us confidence in the future, and what conducts us back. New moder-
nization shouldn't as before, haughtily to look at historical experience and traditions. On the contrary, it
has to make the best traditions a prerequisite, an essential condition of success of modernization. Without
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support on national and cultural roots modernization will hang in mid-air. [ want that she firmly stood on
the earth. And it means that the history and national traditions have to be undoubtedly considered. It is the
platform connecting the horizons of last, real and future people.

What values do students prefer? What does motivate them and their behavior? What do they want to
reach in future? It is a well-known fact that if young people can answer that questions, they will be
successful in social and professional activity. So these answers will act as the driving forces of personal
development. In the same cases, when such responses (and hence attitudes and attitudes) go against the
moral norms, they demoralize young people, direct their behavior into an antisocial channel, and
criminalize them.

In the same cases when such answers (so both views, and installations) go against with ethical
standards, they will demoralize young people, their behavior will go to the deviant direction and further
criminalization.

The social status of student's youth has the specifics. Unlike the peers included in other activity
(military service, work), the studying child is involved in the educational activity. In these social con-
ditions, the relation to educational process has to become the significant moral value which would
dominate in requirements, interests and social expectations of young people.

According to Patrikeeva and her research of value orientations of modern student's youth of Arzamas
during the period (2002-2007-2013), respondents had to answer the following question: Whether "You
realize the following moral concepts: "debt," "justice," "responsibility," "advantage"?". The Longitude
research from 1986 to 2013 has allowed drawing interesting conclusions.

— First, the level of knowledge which is a social and world outlook and moral basis of a personal
position of young people has decreased. And meanwhile, the concepts based on knowledge, views and,
especially, beliefs, define a certain image the purposes and motives of educational activity, the attitude of
young people towards her. The lack of moral views, social and moral representations significantly
complicates orientation of modern youth in many difficult questions of life of society, in the foreign and
domestic policy of the state. Values "debt," "justice," "responsibility," "advantage" directly or indirectly
define orientation and degree of effectiveness of the relations of the personality to events or the solution of
social tasks.

— Secondly, purposeful education of moral system of values in the conditions of the educational
process of a higher education institution is necessary. The primary efforts of psychology and pedagogical,
scholarly work with youth have to be directed to the assistance of social and psychological adaptation of
young people. It is necessary to help students with the finding of the profession actively, with the deter-
mination of the social status, with a restoration of belief in cultural wealth of society.

A useful tool that shapes the moral values of student youth is the continuous development of the
value system of an educational institution, where a young person not only receives a profession for several
years but also is formed as a person. In the development of the moral values of student youth, a
considerable role belongs to teachers, their qualities. The peculiarities of the teacher's value relations
permeate the entire educational process and influence the formation of the value-orientation block of
students. Positive business, moral, intellectual, political and other qualities of the teacher, his knowledge,
the level of life and professional experience, psychological warehouse, etc. cause the authority among
students of youth [5].

The quality of the result of vocational training could be described as compliance of professional
readiness of the student to modern "calls of time" and is considered through the concept "professional
competence." Numerous researchers of different models of professional work can be united in two groups
(Rubenstein):

—model of adaptive behavior;

— model of professional development.

The model of adaptive behavior focused on the quick response to external changes. And the model of
professional development on account and forecasting of future changes. The model of professional
development focused on the formation of abilities "to go beyond" a continuous stream of daily practice,
that is to see, realize and estimate various problems, to consider any difficulty as a development incentive.

The Concept of reform of the general education system in the Republic of Kazakhstan describes the
importance of the spiritual and moral development of the future generation. The idea of stage-by-stage
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modernization of national network of multilevel education by priorities of the Strategic development plan
for the Republic of Kazakhstan, for improvement of the quality of preparation of human resources, the
satisfaction of needs of the personality and society including spiritual. The transformations in an education
system of the Republic of Kazakhstan directed to full integration into world educational space, the
problem of spiritual and moral development can't be ignored the states in any way.

The development of vision, character, and competence in our young people is necessary to allow our
nation to continue its role of world leader into the 21st century rather than be relegated to history as
former world leaders such as Egypt, Iran, Spain, Portugal, and Great Britain. Each of these former world
powers failed to keep pace with the changing demands of the world around them. In many cases it was not
a failure of the economic or material aspect of society, but rather the human, social, political, or spiritual
aspects. The educational system must prepare individuals to progress in each of these arenas of life.
Therefore, character development must be seen as an organic process in the development of the
material/physical, human/psychological, and spiritual/transcendental aspects of human being.

There is much agreement that educators ought to enable individuals to live a good life; however,
there is also a commonly held view that government, and consequently, public schools, ought to be neutral
on defining the good life (Rawls, 1971). This neutrality is appropriate only in so far as we lack knowledge
or simply disagree about the good

Society and educational institutions pay insufficient attention today to spiritual and moral deve-
lopment of younger generation as generally in all spheres of life material requirements are cultivated. It
has led to deformation of valuable orientations, decrease in the importance of spiritual and moral qualities,
loss of mental ancestors that, in turn, according to many researchers, has to draw particular attention to the
importance of spirituality and morality in the education of future generation.

Also, educational institutions didn't perform until recently these functions. Educational processes in
higher education institutions and schools have been focused mainly on formation and development of
intellectual forces of trainees. And only in the last decades in psychology and pedagogical literature and
the press began to speak about the need for a statement the spiritual values in our educational institutions.
Knowledge of inner world of the child, of education of his soul more than ever, is today demanded that
emphasizes the relevance of research of a problem of personal development of future teachers having
spiritual and moral potential. The developing society needs modernly educated, ethical, enterprising
people who can independently make crucial decisions in a choice situation, predicting their possible con-
sequences capable to cooperation differing in mobility, dynamism, constructability, possessing the
developed sense of responsibility for the fate of the country... An essential problem of education —
formation at pupils civil is responsible - state and legal consciousness, spirituality, and culture, initiative,
independence, tolerance, ability to successful socialization in society and active adaptation in labor
market.

From everything told it is possible to conclude. Spiritual and moral development is the process of
change of one forms of compatibility (event) by other ways more difficult and higher level developed in
an existential continuum. This development by the identity of the student of high cultural and moral
wealth of life, the definition of the spiritual ideal and aspiration to him, awareness of high vital meanings,
self-development and self-improvement.
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KA3AKCTAHIATBI PYXAHU-AJAMI'EPHILIIK BIJIIM BEPY JIIH
INCUXOJIOI'UAJIBIK KOHE ITEJJAT'OI'MKAJIBIK ACIIEKTIJIEPI

AnHoTanus. Pyxanu-agamrepiinik Oumim Oepy, yHieciMai gaMblFaH TyJiFa TopOueney — YITTHIK Oinim Oepy
JKYHeciHiH 0achIMABIKTapBIHBIH Oipi Oombim Tabbutansl. XKahanmany OuriM MeH akmapaTKa KOJ JKETKi3y CHSAKTBI OH
ypaictepMeH Oipre, MyFaiiM pejiiHe IereH KOFaMHBIH KO3KapachlH e3reprexdi. Kasipri yakpITTa MyFailiM KbI3MET
cyOBekTici OonbIn TaObUIAABI, IIMEICHICTIH JKOFaphl ICHIeHiMeH, KemTereH OimiM Oepy pedopmamapbl OHBIH
JKYMBICBIHA alTapJIbIKTal acep eremi. ExiHIm )KarblHaH, MyFaaiM OeiiHeC KYHABUIBIFBIH KOFaIThIM, Ke3iHae Oemeni
JKOHE KYpPMeTTI Koci0l KoFaMm aiifbplHAa KyHChI3maHanasl. Kasipri TaHma MyramiM yiri »KOHE CTaHZapT PeTiHAe
TaHBUIMall, COHBIH 1LIIHJE, €H 0acThICHI, )KOFapbl JCHIeHIerT MOpalibIbIK-aIlaMIepILIiIiK KACUETTEPIH KEH TapaTyIbl
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Mocenenep OiriM OepyIiH XKaHa TYKBIPBIMIaMachl KapacThIPaMBbI3.
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IICUXOJIOI'NMYECKHUE U ITEJATOI'MYECKHUE ACIIEKTBI
JAYXOBHO-HPABCTBEHHOI'O OBPA3OBAHUS B KABAXCTAHE

AHHoTanus. J[yXOBHO-HPaBCTBEHHOE 00pa30BaHME, BOCIIMTAHUE T'aPMOHUYHO PAa3BUTON JIMUHOCTU SIBISETCA
OJHMM H3 IPUOPHUTETOB HALMOHAIBHOM cHUCTeMBI 00pa3zoBaHus. [nmobanm3amust BMECTE C IOJOXHUTEIbHBIMU
TEHJICHUUSAMU KaK JOCTYN K 00pa30BaHMIO M MH(POPMALMKM MEHSET OTHOLIEHHE OOLIecTBa K poj yuutens. B Ha-
CTOsIILIee BPEMSI I1€Jaror CTAaHOBUTCS CYOBEKTOM JIESITENHOCTH C BBHICOKOW CTENEeHBbIO HArpy3KH, MHOTOYHCIICHHBIC
pedopmbl 00pa3oBaHMsI CYIIECTBEHHO BIHSIOT Ha ero pabory. C npyrodl CTOPOHBI, IPOUCXOIUT OIPEeSICHHOE
o0eclieHMBaHME WMM/PKa II€Aarora, HEKOrJa NpecTH)XKHas M yBakaeMasl npodeccus oOecleHHBaeTcs B TIJa3ax
oOmecTBa. Yuurenb mnepecraerT ObITb 00pa3oM M CTaHAAPTOM, a IJIABHOE — HOCUTEIEM BBICOKMX MOPAJIBHBIX U
HpPaBCTBEHHBIX 4epT. B Hamied craTbe MBI pacCMaTpHBAaEM TEOPETHYECKHE MPOOIEMBI PA3BHTHS yXOBHO-HPAB-
CTBEHHOT'O BOCTINTAHUSI B HOBOW KOHIIEIIIMK 00pa30BaHMsI.

Ki1ioueBble ¢10Ba: TyXOBHO-HPABCTBEHHOE 00pa30BaHUE, IIEHHOCTH, COLIUYM, MOPAIb.
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Insurance services, considered one of the leading branches of the economy. The development of the
insurance market is estimated by the specific weight of the country's insurance markets in GDP. On the
other hand, this indicator also determines the level of development of market institutional systems in
different countries, and also expresses their attitude to insurance. The level of development of insurance
services in socio-economic life is still not satisfactory. It is extremely important to effectively use the
existing potential for the insurance market, increase the insurance premium systematically and consis-
tently strengthen the insurance sector in Azerbaijan.

At present, the insurance market of Azerbaijan is at the very beginning of the development process.
That is, despite the fact that today's insurance market and the potential of the country's economy are higher
than in the current situation, the insurance market in recent years is experiencing a recession. According to
world insurance experts, in countries with a stable economy at least 2% of GDP (gross domestic product)
should be insurance premiums. In our case, given the fact that Azerbaijan's GDP in 2016 is 63 billion
manat, it is logical that the volume of the insurance market should be at least 1.2 billion manat. Last year,
given that the insurance market amounted to 485 million manat, this indicator shows that the GDP is
0.8%.

It should be noted that an important part of measures to improve financial services falls on the
insurance market. The insurance segment, which is distinguished by its uniqueness, is based on market
freedoms, but state regulation has always been necessary. Practice shows that the problem of the regu-
latory role of the state in the market system of economic relations has always been in the focus of scien-
tific and public opinion throughout the history of the world economy. Representatives of many leading
economic schools (neoclassical, institutional, institutional) expressed different views on the essence,
purpose, form of state regulation of the economy and other issues. The search continues for the optimal
balance between state regulation and self-regulatory economic instruments.

The insurance market in each country is estimated by the volume and rate of growth of real insurance
premiums, that is, the funds that insurance companies receive from the sale of policies. In 2016, the world
leaders in this indicator were the US - $ 1.35 trillion of insurance premiums a year, Japan — $ 471 billion,
and China — $ 466 billion. Data on the results of 2017 yet, but analysts believe that China is likely to take
the second line in the ranking, pushing back Japan. Part of this success is due to the fact that the Chinese
government has consistently taken measures to stimulate the purchase of insurance policies.
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Another important indicator of the world market is the share of insurance premiums in the GDP of a
country or region. In this parameter, Taiwan leads, where insurance premiums provide 19% of GDP, Hong
Kong (17-18%), South Africa (14%), South Korea (13%) and Finland (12%).

The data of a major international insurer Swiss Re for the year 2016 revealed the following trends in
the insurance market:

Continental China is the leader in the growth rate of the insurance market among developing coun-
tries. The growth is mainly due to the life and health insurance market, which has increased by 9.6% over
the year.

Among the developing countries, India is considered the second most promising insurance market,
largely due to the fact that the economy of the country showed in 2016 the highest growth rate in the
world. Due to the active reforms of the Prime Minister of India, growth will slow in the next few years,
but the same reforms will have a positive effect on the insurance market in the long term.

The markets of Mexico, Spain, Indonesia, Turkey, Vietnam and Morocco show significant growth.
The markets of Russia and Kazakhstan are also growing, but at a slower pace. Growth is provided mainly
by life and health insurance, in contrast to Western Europe, where a small increase shows only the
property and liability insurance market.

Negative trend, that is, a reduction in the volume of insurance premiums received, is evident in
Argentina, Ecuador, Australia, Japan, Peru, Nigeria, Algeria, Sweden, Lithuania and Saudi Arabia. Of the
major countries, Nigeria and Argentina are worst off - 11.4% and minus 16.8% of insurance premiums
compared to 2015. Sensitive changes occur in Japan, which is traditionally one of the leaders in the
insurance market, while at the same time in 2016 showed a decrease in the volume of insurance premiums
by 5.1%. In the same year, cases in Australia and Sweden were not very good, minus 5.8% and minus 5%,
respectively, but Australia is likely to show growth in 2017.

The market of insurances, not related to life and health, is growing mainly due to the sale of policies
for cars. Another notable driver in the developing part of the world is infrastructure investment in
Southeast Asia. Nevertheless, the United States remains the leader in property and liability insurance,
which occupies 46% of the world market.

A long-term trend in all countries - the transfer of sales policies online and the significant costs of
insurance companies to create an IT infrastructure. First of all, the most standardized products are trans-
ferred to the Internet: insurance for cars and real estate. In this area, the leader can be called Britain, in
which more than 50% of policies for cars and about 25% of insurances for real estate individuals buy
online. Mobile services are most rapidly developing in countries of Africa, Asia and South America,
where many residents can access the Internet only from the phone.

Nevertheless, in general, the process of digitalizing the insurance market is slow. This is due not only
to poverty and limited Internet access in developing countries, but also to legislative restrictions and, for
example, the reluctance of small insurance companies in America to bear the costs of providing an IT
infrastructure. In addition, direct online sales of policies hamper the existing network of brokers, which
creates problems for insurance companies in developed countries. In addition, there is a cultural problem:
in the case of complex products, in particular, health insurance, many buyers are easier to discuss the con-
ditions and features of the policy with the broker than to study the issue on the Internet. Perhaps this
problem will be resolved through the introduction of bots-assistants: according to the Accenture survey,
71% of people are ready to use the advice of the bot when choosing insurance online.

The global insurance industry is affected by the global macroeconomic and financial environment
and thus exposed to weak economic growth, low inflation rates, volatile financial markets and the persis-
tent low interest rate environment. Since the crisis, premium growth has generally remained below pre-
crisis levels. Underwriting is under pressure, but remains profitable. The protracted low-yield environment
is eroding life insurers’ capital positions, particularly for companies offering products with long-term
guaranteed rates and big duration mismatches between assets and liabilities. Non-life (re)insurance is
subject to soft market conditions, which partly can be regarded as an unintended consequence of the
current low interest rate environment, reflecting the convergence of capital and insurance markets.

The study of the systems of state regulation of insurance markets evidently demonstrates that the use
of financial regulation tools is based on these systems. The main goal of state financial regulation is to
ensure the sustainable development of national insurance markets in order to enhance social and economic
stability in society.
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The main goals and objectives of the new reforms in the field of sustainable economic development
are, first of all, strengthening the national insurance system and improving its financial services in
accordance with the requirements of the Strategic Roadmap.

Today, insurance companies must solve new problems in financial markets, since they are the most
active elements of the financial system and must acquire new spaces and technologies. Because in our
time financial services are becoming more and more digitized, in other words, they are switching from
offline to online. Of these processes aimed at digitization, technology, the insurance system can not be
abolished.

The main element of income from insurance business are insurance premiums. The insurance
premium is the price of the real estate of the insurance company. The collection of insurance premiums by
insurance companies is determined by a number of objective factors. These include the level of inflation,
the legislative framework, the tax system, the competitiveness of the insurance market, the dynamics of
interest rates of banks, the level of development of the social protection system and other factors.

The ideology of the development of international and national insurance systems is based on such a
fundamental basis that the larger the insurance market is able to provide quality services, it can attract as
much money and financial resources as possible. Since the effective management of cash flows in the
modern world largely depends on the development of companies and the insurance market in general. To
achieve a harmonious integration of the national insurance market into the global insurance industry, first
of all, deep qualitative changes in the country's insurance system must be achieved.

Modernization of the mechanism of the insurance market in this direction determines the activities of
both the state and the insurer. As external experts note, the need to increase the role of the state in the
insurance industry requires a scientifically based, purposeful new insurance strategy. To implement this
strategy, first of all, the principle of the sovereignty of consumers of consumer services should be put
forward, in order to achieve the latter in the insurance market, it is necessary to ensure the formation of an
appropriate insurance interest. From this point of view, first of all, a real competitive environment should
be created between insurance organizations. The insurer considers the insurer's interests an objective
reality. To ensure the quality of this interest, a healthy competitive environment should be created between
the insurers and the attractiveness of the insurance business.

In 1995, the American computer scientist Nicholas Negroponte (Massachusetts University) intro-
duced the term "digital economy". Now this term is used all over the world, it has become common prac-
tice for politicians, entrepreneurs, journalists. Last year, one of the World Bank's main reports contained a
report on the state of the digital economy in the world (the report was entitled "Digital dividends").

The share of the digital economy in the GDP of developed countries increased from 4.3% to 5.5%
between 2010 and 2016, and in developing countries GDP from 3.6% to 4.9%. In the G20 countries, this
indicator has grown over five years from 4.1% to 5.3%. The world leader in the share of the digital
economy in GDP is Great Britain - 12.4%.

The European Union identifies three supports for the digital market:

— the best access conditions for consumers and businesses in Europe;

— creation of common legal terms and equal competitive opportunities for digital networks and
innovative services;

— maximize the potential of the digital economy growth.

According to a study by analysts at International Data Corporation, published in 2016, the total world
cost of digital transformation technology will grow by 16.8% annually and reach 2.1 trillion US dollars by
2019.

According to the forecasts of the consulting company Accenture, the use of digital technologies
should add 1.36 trillion US dollars in 2020, or 2.3% of GDP in the total GDP of dozens of the world's
leading economies. The GDP of developed countries will grow by 1.8% from the digital economy and
3.4% from the GDP of developing countries. The Boston Consulting Group forecasts that the digital
economy could reach 16 trillion US dollars by 2035.

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. At the seminar -
presentation “European experience in building a single digital market”, the Member (of the Board -
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The growth of the share of the digital economy in the GDP of G20 countries from 2010 to 2016

Minister in charge of Domestic Markets, Information Support, Information and Communication
Technologies of the EEC, Karine Minasyan, noted the interest of the EAEU in the use of international
experience in implementation of the digital agenda, the best practices in this area and digital initiatives.

According to the information of the International Telecommunication Union, in the period from
2000 to 2015, the proportion of Internet users in the world has increased almost sevenfold — from 6.5 up to
43% of the population. According to Internet World Stats Agency, as of June 2016, the number of Internet
users in Armenia reached almost 70%, in Belarus - 59%, in Kazakhstan - 54.3%, in Kyrgyzstan - 36.2%,
in Russia - 75.5%.

One of the challenges on the way of digital economy development is providing security in cross-
border purchases in terms of providing guarantees for the protection of personal data of consumers.

According to Dmitry Medvedev, within the union it is necessary to include three elements in digital
integration:

EAEU of Data X — a single subsystem of transfer and data exchange in electronic form. It is the
platform which can be used for the exchange of information, and eventually — for the exchange of legally
significant protocols between private companies.

EAEU of ID — single space of electronic trust. It includes services for the identification, authen-
tication, authorization, digital archive. It will allow issuing, for example, references to citizens of one
country in the territory of another in a digital format.

EAEU of Geo — a geographic information system and services of a cartographical basis which
promotes simplification of control of transportation and traceability of goods.
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Share of the digital economy in GDP

Country 2010 2016
Great Britain 8.,3% 12,4%
South Korea 7,3% 8,0%
China 5,5% 6,9%
India 4,1% 5,6%
Japan 4,7% 5,6%
UsS 4,7% 5,4%
Mexico 2,5% 4,2%
Germany 3,0% 4,0%
Saudi Arabia 2,2% 3,8%
Australia 3,4% 3,7%
Canada 3,0% 3,6%
Ttaly 2,1% 3,5%
France 2,9% 3,4%
Argentina 2,0% 3,3%
Russia 1,9% 2,8%
South Africa 1,9% 2,5%
Brazil 2,2% 2,4%
Turkey 1,6% 2,3%
Indonesia 1,3% 1,5%

Cybersecurity risks have become more significant as critical consumer financial and health
information is increasingly stored in electronic form. As people become more reliant on electronic
communication, and as businesses collect and maintain ever more granular pieces of information on their
customers, the opportunity for bad actors to cause difficulties for business and the public is exploding. The
demand for insurance has increased significantly in response to sharply heightened risk awareness. The
insurance industry has reacted to cyber threats and to the corresponding demand for risk cover by
launching specific cyber policies. These relatively new types of policies can be used to insure against IT
and cyber risk exposures in private, commercial and industrial environments. The cyber insurance market
is only small at present, but expected to grow dramatically over time. Marsh estimates the U.S. cyber
insurance market was worth around USD 2 billion in gross written premiums in 2014 (0.3% of the U.S.
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non-life market). Currently, the U.S. market dominates the global volume of these type of products, with
the majority of the business written being against U.S. risks. The European cyber insurance market is
expected to get a boost from expected reform of EU data protection rules that force companies to disclose
breaches of customer data. A PwC study reported the global market could grow to USD 5 billion by 2018
and USD 7.5 billion by 2020.

Heads and representatives of central banks of member countries of the Eurasian Economic Union
(EAEU) during the meeting in Moscow discussed issues of realization of monetary policy and formation
of the general system of cybersecurity, the press service of National bank of Kazakhstan reported.

According to the press service, the head of the National Bank of Kazakhstan Daniar Akishev during
the working visit to Moscow participated in the 16th meeting of Consulting council for monetarist policies
(KSVP) of state members of EEU. Heads and representatives of central banks of Russia, Armenia,
Tajikistan, Kyrgyzstan, and Belarus also participated in a meeting. They discussed problems and solution
in entirely new area cybersecurity and cyber threats.

A major challenge facing insurers selling these insurance products is to set risk-adequate premiums.
This is in part due to the inherent complexity of the risk, given that the definition of cyber risk is evolving
and rapidly expanding. Moreover, although many costly cyber events have occurred, there is still a lack of
historical data for cyber risk, making it difficult for insurers to write and price policies appropriately.
Finally, expected claims in the commercial and industrial area tend to be low frequency events with
possibly highly severe impact, given that cyberattacks have the potential to be massive and wide-ranging.
Risk accumulation — in which a single event spans multiple risks affecting companies, countries, industries
and lines of business — is a growing concern and creates the potential for catastrophic risk.

Insurers are exposed to cyber underwriting risk directly through prudential risks that emanate from
underwriting specific cyber policies (affirmative) and indirectly through insurance policies where cyber
risk is not clearly excluded (silent). Affirmative policies include, for example, data breach covers. Silent
policies might include casualty, marine, aviation, transport, motor and home contents policies that either
cover all risks, or do not clearly exclude cyber risks. In a recent consultation paper, the Bank of England
has expressed concern about the loss potential of silent cyber risk and has identified material shortcomings
in its management. Cyber insurance products have to be embedded in adequate control structures to
prevent potentially incorrect assessments from escalating into a threat to the insurance companies
concerned. An IAIS working group has recently published an issues paper on cyber risk, which builds on a
2015 survey of members on their approaches to cyber risk.

Within the framework of the global world "Digital economy" a program is being prepared to create a
large-scale market of insurance against cyber risks. The information security policy can become
mandatory since 2020 for all strategic industries - from banking to engineering. The plan envisages the
introduction of an industry standard for mandatory audit of information security by 2020 - and the
requirement of compulsory insurance of such risks by enterprises of certain sectors of the economy.

First of all, the service of cyber insurance is in demand by banks and financial organizations, the
second - by providers, the third - by companies engaged in the processing of personal data. In the insu-
rance company "Alliance", insuring customers from cyber nails, noted that after the spread of viruses
WannaCry and Petya recorded an increase in demand for insurance services against cyber threats -
according to the company, the global turnover of this market is $ 2.5 billion.
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AnHoTauus. B cratee mccrmemyercs OCOOCHHOCTH OpraHM3aldK CHCTEMBI CTpaHBl UTCHICHLIWH DPa3BHTHS
MEXIyHApOJAHOTO CTPAaXOBaHMA B paMKax HUPPOBOH SKOHOMHUKH. OICHHWBAeTCS Pa3BUTHE CTPAaXOBOTO PHIHKA B
AzepbOaiimkane U (akTOpsl BIUAIONIMX Ha Hee, mpoBoauTcs aHanu3 co ctpaHamu CHI, EADC. Beigsuratorcs
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COGNITION AND SPEECH DEVELOPMENT
IN A PRESCHOOL AGE

Abstract. The speech — a historically developed form of communication of people using language. The speech
and language of the modern person — a result of prolonged historical development. Speech communication is carried
out under laws of this language which represents the system of phonetic, lexical, grammatical and stylistic means and
rules of interaction. The speech and language make difficult dialectic unity. Language is the expression of human
communication through which ideas, information, emotions, and beliefs can be shared. Typically developing
children master the fundamentals of language and speech in the toddler-preschool era. Language and speech skills
serve a pivotal role in learning and social relationships. In our study, we compare two groups of toddlers from diffe-
rent kindergarten. The collected data showed us significant differences in speech development of city and rural
preschool age children.

Keywords: speech, sensitive age, preschool and school age, thinking.

Speech is a historically established form of people's communication through language. Speech
communication is carried out according to the laws of the given language, which is a system of phonetic,
lexical, grammatical and stylistic means and rules of interaction. Speech and language constitute a
complex dialectical unity. Speech is carried out according to the rules of the language, and at the same
time, under the influence of some factors (the requirements of social practice, the development of science,
the mutual powers of languages, etc.), it changes and perfects the language. A person all his life develops
his speech, mastering the language. Each age stage introduces something new in its speech development.
The most critical steps in mastering speech are in children's age - preschool and school periods. Mastering
speech at the age of 3 to 7 years is vital because this period is the most sensitive to its assimilation.

Speech and language of modern man is the result of long historical development. The child learns the
language in the process of communicating with adults and learns to use it in speech. Thanks to speech
(especially in its written form), the historical continuity of people's experience is realized. Out of speech, it
is inconceivable to master human's knowledge and form consciousness. Being a means of expressing the
thoughts of people in the process of their communication. Speech becomes the central mechanism of their
thinking. According to Vygotsky speech activity was as a fundamental activity of man, saw in it great
opportunities for the development of the personality, consciousness, all cognitive processes of man.

In order to solve these problems, it is necessary to know about the intellectual development of senior
preschool children. It is also necessary to make an analysis of Child Psychology principles and current
domestic and foreign psychological research of the intellectual development of the child.

The Soviet Union school of psychology was based on the same methodology which was influenced
greatly by Bolshevik revolutions and Lenin’s ideas:

1. Stages of cognitive development as a result of the activity. (Leontyev, 1978; Ananyev, 2000;
Vygotsky, 1978; Elkonin, 1972)

2. Law of “interiorization” and “zone of proximal development” (Vygotsky, 2000; Elkonin, 1972)

3. The variation of activities and learning strategies (Galperin, 1978; Davydov, 1992; Popov, 2002)

4. The role of individual differences in intellectual development and training activities (Averin, 2000;
Ushakova, 2015).
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Development can be described as a process of initiation and improvement of these internal means of
activities, as the process of overcoming internal obstacles in the implementation of activities, as the
process of expansion the borders of zones of actual and proximal development, as the process of assigning
the ways of the joint activity by a child (interiorization), as simultaneous movement in different directions,
described by multi-vector model of the zone of proximal development, leading to the appearance of new
vectors, to the quality changes of the state of vectors and the interrelationships between them (Vygotsky,
2000).

Intellectual development is understood as a continuous dynamic process by most Soviet authors.
Different authors identify various aspects of intellectual development, indicating the quantity and quality
of its structure, indicating out features of mental activity (operations and mental actions), different forms
of thought (Galperin, 1978; Davydov, 1992; Volkov&Volkova, 1998; Zhukova, Mastyukova, Filicheva,
1998).

The Russian psychologists are guided by the principles of the system and structural-genetic
approaches to the study of children’s intellectual development (Garber, 2013). They do not oppose edu-
cation and intellectual development, general and special abilities, biological and social conditions of
intellectual development (Kolomna and Panko, 1997).

Currently, it revealed that children’s intellectual development depends on brain structures and
specially organized challenging activities. Education is a leading factor in the intellectual development of
children. There are also some basic directions in the study of children’s intellectual development in Wes-
tern psychological school. One direction is characterized by examining the child’s cognitive development
as a result of the natural maturation of the nervous system and the whole organism (Hall C., Gesell A. et
al.). The other direction of research of child intellectual development process is related to social
environment (Hedegaard, 2012; Sannino, 2015).

Leontiev (1978) defined speech activity as "the process of using a language for communication by a
person". According to him, speech activity is represented by three parties: motivational, target and
executive, highlighting several stages (phases):

— the preliminary orientation phase;

— the planning phase;

— the implementation phase;

— the phase of control.

The development of speech of children of different ages is part of the interests of methodological
science, which relates to applied and solving practical tasks of teaching, developing and educating
children. Traditionally, language teaching involved studying elements of different levels of the language
system, the features of their expression plan and content plan, the patterns of functioning. The current state
of the methodology of speech development is characterized not only by the use of data from linguistics
and psychology but also by the connection with modern science such as psycholinguistics. Specialists
involved in the development of children's speech should know well the general laws of speech ontogeny,
the main stages, and features of speech formation. The ontogenetic principle describes the development of
verbal expression in ontogeny (Levina, 1968 ). This principle is especially important in Special Education,
which let us use prediagnostic of speech disorders. In this article, we will consider some aspects of the
theory of speech development. One of the essential concepts considered in psycholinguistics is the concept
of speech activity. By the definition of Zimnya (2001), "speech activity is a process of active, purposeful,
mediated by the language and conditioned by the situation of communication between people." Speech as
one of the types of human activity in general, however, is an extraordinary activity that is not comparable
with any labor or with the game".

Leontiev identifies some distinctive features of speech activity:

— objectivity,

— purposefulness,

— motivation,

— hierarchical ("vertical") organization

— phase ("horizontal") organization.

It is quite obvious that the development of a child's speech is the training of his speech activity, which
possesses all the characteristics mentioned.
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The concept of "phase structure" is part of the activity (Rubinshteyn, 1940). According to him,
human activity consists the following stages: motivation, orienting actions, activity planning, plan im-
plementation and control phase.

Vygotsky paid attention to the phase structure of speech activity. The process of speech generation
was considered by the scientist as the process of movement from thought to word, "from the motive that
generates thought to the formulation of the thought itself, to its mediation in the inner word, then in the
meanings of external words and finally in words". Leontiev applies Rubinstein scheme to speech activity,
singling out such links as a link of motivation and formation of speech intentions, a link of orientation, a
link of planning, an executive and a loop of control. Zimnya (2001) develops a three-phase model of the
structure of speech activity, which, according to Glukhov (1988), is the most acceptable from the
technique of speech work.

The motives for the verbal communication is in the natural condition of upbringing. Motivations for
writing the speech at the stage of education are created by the teacher, explaining the need for such a form
of speech communication and interest the student in it. Particularly relevant is the situation when teaching
a student to write creative work (statements, essays). The teacher has to create an environment in which
the student feels "vital necessity” in the creation of written text. One of the possible implications of this
method is the task where students have to write a story. Vygotsky states cognitive development stems
from social interactions from guided learning within the zone of proximal development as children and
their partner's co-construct knowledge. In contrast, Piaget maintains that cognitive development stems
mainly from independent explorations in which children construct the understanding of their own. For
Vygotsky, the environment in which children grow up will influence how they think and what they think
about.

According to the cultural-historical theory of Vygotsky (1987), the specificity of a child’s deve-
lopment relates to a social and historical basis. The main mechanism of a child’s intellectual development
is associated with the formation in their mind of verbal meanings (generalizations), the restructuring of
which characterizes the direction of the growth of their intellectual capacities.

The main way of a child’s concepts development depends on changes in the generalization of the
word. Vygotsky (1978) believed that intellectual development is characterized by the level individual
mental processes development and also by cross-functional relationships and their changes. Each period of
intellectual development is inherent in the structure of certain mental processes. According to Vygotsky
(2000), higher mental functions such as perception and memory intensively develop during preschool age.

Language is the expression of human communication through which ideas, information, emotions,
and beliefs can be shared. Typically developing children master the fundamentals of language and speech
in the toddler-preschool era. Language and speech skills serve a pivotal role in learning and social rela-
tionships. Delays in the early development of language and speech skills, which are prevalent in the popu-
lation, may affect several domains of function (Ushakova, 2015; Alexandrov, 2013; Butusova, 2012).

According to Vygotsky (1978), much important learning by the child occurs through social
interaction with a skillful tutor. The tutor may model behaviors and provide verbal instructions for the
child. Vygotsky refers to this as cooperative or collaborative dialogue. The child seeks to understand the
actions or instructions provided by the tutor (often the parent or teacher) then internalizes the information,
using it to guide or regulate their performance.

Social interactions define the mechanism of distribution of functions on the one hand and the means
or method of mastering those functions on the other hand (Vygotskiy, 1987; Vygotskiy, 1988). Thus, for
example, guided social interactions, which initially serve as instruments for social realization of the
processes of cognition and communication later, begin to play the role of the cognitive function of self-
regulation and mental representation of various kinds of information. These social interactions activate the
not yet developed cognitive functions, which allow the child to act on a higher cognitive level. The gap
between that which a learner is able to do on his/her own (the actual level of development) and that which
he/she is capable of with proper guidance is called “zone of proximal development”. Therewith, according
to Vygotsky (Cole, 1996; Daniels, 2008; Daniels, 2010), learning is successful only when it goes ahead of
development, when it awakens and brings to life those functions, which are yet in the process of maturing
or are in the zone of proximal development. This, in his view, is the way how education plays a crucial
role in development.
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Vygotsky (1978) sees the Zone of Proximal Development as the area where the most sensitive
instruction or guidance should be given - allowing the child to develop skills they will then use on their
own - forming higher mental functions.

Zone of
Proximal Development

Skills too difficult for a
child to master on his/her
own, but that can be done

What with guidance and What
is encouragement from a is not
Known knowledgeable person. Known

-

Zone of Proximal Development

Vygotsky also views interaction with peers as an efficient way of developing skills and strategies. He
suggests that teachers use cooperative learning exercises where less competent children improve with help
from more skillful peers - within the zone of proximal development.

Vygotsky (1987) differentiates between three forms of language: social speech which is external
communication used to talk to others (typical from the age of two); private speech (regular from the age of
three) which is directed to the self and serves an intellectual function; and finally private speech goes
underground, diminishing inaudibility as it takes on a self-regulating role and is transformed into silent
inner speech (typical from the age of seven).

Perhaps the main criticism of Vygotsky's work concerns the assumption that it is relevant to all
cultures. Rogoff (1990) dismisses the idea that Vygotsky's ideas are culturally universal and instead states
the concept of scaffolding - which is heavily dependent on verbal instruction - may not be equally useful
in all cultures for all types of learning. Indeed, in some instances, observation and practice may be more
efficient ways of learning particular skills.

Children use private speech most often during intermediate difficulty tasks because they are
attempting to self-regulate by verbally planning and organizing their thoughts (Winsler et al., 2007).

The frequency and content of private speech are then correlated with behavior or performance. For
example, individual speech appears to be functionally related to cognitive performance: It seems at times
of difficulty with a task.

Berk (1986) provided empirical support for the notion of private speech. She found that most private
speech exhibited by children serves to describe or guide the child's actions. Berk also discovered than
child engaged in private speech more often when working alone on challenging tasks and even when their
teacher was not immediately available to help them. Furthermore, Berk also found that individual speech
develops similarly in all children regardless of cultural background.

Solitary speech is the most complex form of speech activity. It has the character of a consistent,
systematic, detailed presentation.

Ability to coherently convey their thoughts - one of the primary indicators of language proficiency.
The creation of a coherent, detailed statement is a process that requires concentration, the concentration of
the speaking child, proper preliminary preparation, significant volitional efforts, compositional, logical
and verbal skills.

Oral monologic speech is a more complicated form of expression, which, according to Vygotsky,
presents a specific compositional complexity. A monologue is a coherent, coherent presentation of
thoughts and knowledge by one person without reliance on the interlocutor's speech.
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According to Ushakova (2015), "the formation of skills in monologic speech requires the compulsory
qualities such as coherence and integrity, which are closely interrelated and characterized by a
communicative orientation, the logic of presentation, structure, and also a certain organization of linguistic
means."

The monologue is spoken speech addressed to other people. A monologue depends on what tasks the
speaker sets himself and what type of specific activity.

Vygotsky says that a monologue is a higher, more complex form of speech than a dialogue. Mono-
logic statement, in addition to linguistic means, also has a number of additional expressive factors that
distinguish the new and essential. Various information and facial expressions can give different meanings
to the same syntactic constructions.

Its specificity characterizes monologue speech. Relative completeness describes the monologue. At
the initial stage, the trainees master the basics of monologic utterances of various kinds: narratives,
reasonings, descriptions. Forming the skills and skills of monologue requires the obligatory development
of such qualities as connectivity and integrity, which are strictly interrelated and characterized by a
communicative focus, the logic of presentation, structure, and also a particular organization of linguistic
means.

Let us consider the results of a study on the features of constructing connected speech in the control
and experimental groups. We conducted the experimental research with children of 4-5 years of
kindergarten No. 9 in Aktobe and kindergarten No. 12 in the Aktobe region, who are trained and brought
up according to one standard program of education and upbringing. In total, 50 children participated in the
experiment.

— Experimental group - 27 children, age 5-6 years, Ne9.

— Control group - 23 children, age 5-6 years, Ne 12.

The experiments were carried out in the first half of the day individually with each child for 30-35
minutes.

Table 1 — Results of the study of speech activity

Indicators
Group B -
Very high High Average Low
Experimental 25 1 - 1
Control 14 - 6 3

As can be seen, from Table 1, the children of the control group have the following indicators:

— very high level - 14 children;

— average level - 6 children;

— low level - 3 children.

In the experimental group, children have the following indicators:

— High and very high level - 26 children;

— low level - 1 child.

Thus, we see the existence of differences in the control and experimental groups, in the parameter of
psychological readiness.

In the control group, we found children with specific difficulties in monologic speech activity. It is
necessary to form elementary knowledge about the structure of the text (beginning, middle, end) and ideas
about the ways (means) of communication between sentences and the structural parts of the statement. It is
the methods of connection between phrases that serve as one of the critical conditions for the formation of
the coherence of a speech utterance. In any completed sentence, there are the most typical ways of
combining phrases. The most common of these is the chain link. The primary means of this connection are
pronouns, lexical repetition, synonymous substitution. Chain communication makes speech more flexible
and diverse, as, mastering this way, children learn to avoid duplication of the same words and
constructions. Sentences can also be connected using parallel communication when they do not adhere but
are compared or even opposed.
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At the initial stage of learning the construction of coherent monologic texts, it is necessary to develop
the ability to disclose the topic and the main idea of the utterance, the ability to title the document.

Table 2 — Results of statistical testing of the hypothesis on differences in the control and experimental groups

Mann-Whitney U 95.000
Wilcoxon W 220.000

Z -1.182

Asymp . Sig . (2-tailed) 237
Exact Sig . [2 * (1-tailed Sig .)] 257 (a)

As can be seen, from the above table 2, Uemp = 117.5 < U 0,05 = 138, therefore, we can safely assert
about the existence of statistically significant differences between children from the experimental and
control groups.

The modern methods of the coherent speech development for the preschool child based on linguistic,
communicative, personal approaches. Formation of conscious construction of a cohesive statement is the
essential step of progress for preschool age children. It's necessary to use a wide range of methods of
development of the coherent speech. In the process of communication and interaction of the child with
reality, baby seizes the coherent speech, and the adult creates this condition, organize the material and
language environment, involves in joint activity.

The results of our study let us make certain conclusions. The child communication during different
type’s activity helps to build a basis for further speech development. But daily communication for the
formation of language competence is not enough. A lesson is a primary form of education of preschool
children as an organized cognitive activity. On lessons, the tutor systematically and consistently forms
children speech skills which could be fixed at further communication of children in everyday life.
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HNCUXOJMHI'BUCTUYECKHE YCJTOBUSI PA3BUTUS
PEYEBOU JEATEJBHOCTH Y JOIIKOJIbHUKOB

AnHoTanus. Pedp — HCTOPHYECKU CIOXUBINASCS Gopma OOIMICHUS JIFOJCH MOCPEICTBOM S3bIKa. Pedb M sA3BIK
COBPEMEHHOTO YEJIOBEKa — Pe3yNbTaT IIUTEIBHOTO HCTOPUIECKOTO pa3BUTHA. PeueBoe oOIIeHHE OCyNIeCTBISETCS
10 3aKOHaM JaHHOTO 53bIKa, KOTOPBIH NMPeAcTaBiIseT co00H cucTeMy (OHETHYECKHX, JIEKCHUECKUX, IpaMMaTHyec-
KHX U CTWJIMCTUYECKUX CPEACTB M MPaBUII OOMICHHUS. Pedb 1 S3bIK COCTABISIFOT CIIOKHOE THATIEKTUIECKOE E€INHCTBO.
Kasxplit BO3pacTHOI 3Tall BHOCHT YTO-TO HOBOE B €r0 pedeBoe pasBurie. Hanbosee BakHbIe CTyIICHH B OBJIAJICHUH
peublo MPUXOAATCS Ha JETCKUN BO3PACT — JIOLIKOJIBHBIN U IIKONBHBIN nepuoabl. OBlasieHHe peubio B BO3pacTe oT 3
J0 7 JeT uMeeT KII0YeBOe 3HaYeHHe, Bellb 3TOT IepUuoj Hauboliee CEH3UTHUBEH K €€ yCBOEHUI0. PebeHok ycBanBaer
S3BIK B IIpOLIECCE OOLICHUS C B3POCIBIMH M YYHMTCS MOJIb30BaThCs MM B peud. biaromapsi peun (ocoOeHHO B ee
MICEMEHHOM BHJIE), OCYILECTBIISIETCS HCTOPHYECKas IIPEEMCTBEHHOCTD OIBITA JIIOACH.

KiroueBble cji0Ba: peub, CCH3UTUBHBIN BO3pacT, NOIIKOJIBHBINA U IIKOJIBHBIN BO3pAcT, MBIIIIJICHUE.
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CROSS-CULTURAL ASPECTS OF COMPANY’S
GOAL-SETTING SYSTEM AS A FORM OF MOTIVATION

Abstract. The professional motivation in cross-cultural psychology designates activation of professional and
communicative skills of the employees determined by the effect of joint actions of cross-cultural interaction. The
stimulation of motives in the multinational collective is included by definition of a role of the employee in the
companies according to his interests and requirements. Besides, the formation of the favorable and confidential
organizational environment can cause the better psychological state of employees and, therefore, increase his
professional motivation. The article analyzes features of the influence of cross-cultural psychology on the
professional motivation of employees and company's goal-setting.

Keywords: cross-cultural psychology, motivation, behavior, mentality, company's goal-setting system.

Requirements of growth of competitiveness of the companies functioning within the international
business cause the necessity to consider personnel as a strategic resource. Cross-cultural interaction, in this
case, determines the new level of complexity for motivational tasks. Cross-cultural interaction represents
intensive communications and joint activity of representatives of various national cultures. This problem
in connection with a multinationality (ethnic, national, cultural diversity) of personnel is considered as
multiple-factor and very difficult. But motivation problems in comparative management are defined not
only cultural aspect, but also institutional.

Nowadays in the conditions of globalization, the growth of international economic relations is
observed, and the number of the companies working in the multinational environment grows. In this
regard, there are new ways of communication, new models of the organization of working processes, new
requirements to the formation of organizational culture of the enterprise. At international business
interaction there is not simply an interaction of cultures, and imposing of a large number of subcultures
from which it is possible to distinguish — age, gender, professional, religious, national, individual, etc.

Richard Lewis as the president of the international institute of cross-cultural and language training
fairly considers that globalization demands from society not only big knowledge, but also understanding
of each other that modern business, in essence, throws down a challenge to those who turn attention to
cross-cultural problems. The issue has been arisen because of people differences. When you do not
acknowledge specific differences between cultures, it might affect your business and can completely
demotivate and even destroy it. Thus, the modern management and overall personnel control technologies
shall include cross-cultures characteristics.

As a rule of thumb, the culture’s differentiation affects comparison, the establishment of contact and
communication between representatives of different types of culture. The firm’s management shall
recognize cross-culture environment impact and shall create an organizational structure, which can control
and coordinate the cross-culture relationship within the firm. Such structure shall supervise firm’s internal
difference of cultures, develop policies and procedures for personnel control and do not interfere with the
culture and traditions of different types of ethnic groups of firm’s personnel.
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In Kazakhstan, the management system, which has implemented specific approaches for cross-culture
environment, now is the subject of discussion and close attention caused by the level of gross product,
which has been increased up to 40%.

Basic aspects of management that are resolved mainly in a vertical organizational structure include
strategic management, benchmarking and the company's goal-setting system, development of leadership
and improvement of the company as a whole.

One of the basic categories of the matter is the category of a cultural context. Cultural context call a
configuration of the purposes, values, the behavioral stereotypes predetermining actions of representatives
of a certain culture. The cultural context forms behavioral predictability of an individual. The represen-
tative of other cultural context acting as the manager, and is more often than a couch (the trainer, the
consultant focused on diagnostics and permission of organizational problems), uses, as a rule, own know-
ledge of questions of psychology, sociology, personnel management for the effective management, the
organization and regulation of intensity of work. But aren't limited to the specified directions of his task,
and he seeks to operate moods, emotions, impulses and interests of subordinates. There are managers
"from god" for which intuitive permission of the above-stated problems quite naturally. At the same time
lack of chauvinism, national neglect and following to ideas of humanity act as basic reference points.

The motivation is understood as activization of reserve opportunities of the employee. The motivation
in comparative management is the activization of professional and communicative skills of employees
determined by synergy effect cross-cultural psychology. Respectively process of management of moti-
vation in multinational collective means positioning of the employee in the international company
according to his interests, and not just with requirements of transnational expansion, the formation of the
favorable and confidential organizational environment, informing the employee on strategic intentions of
the organization (most often branch) and own career prospects.

Very popular belief of both domestic and foreign managers consists that the main reason for which
the employee choosing the organization is guided is the level of a salary and possibility of vertical career
development. The range of the reasons are much more various: in him both prospects of socialization, and
a possibility of realization of powers of authority, and aspiration to show own talents and abilities, and
formation of friendly contacts, and finding of own importance, and prestigiousness of the organization,
and a territorial arrangement of the organization, both possibilities of training and sending, and oppor-
tunity for creation or continuation of a dynasty are presented. In multinational collective interest in
contacts with representatives of other cultures, a magnificent possibility of learning of foreign language,
an opportunity to study the style of the management, methods of management, the organizations of
production of the companies leading in certain branches appear. The considerable role in awareness of
complexity and variety of motivational problems by representatives of management is played by theories
of motivation.

Theories of motivation divide into three very representative groups today. Theories of a reinfor-
cement place emphasis on means which control the behavior of the person, manipulating consequences.
The method is based on supervision over the employee to find out what reinforcements are highly
appreciated by the employee most. The reinforcement is a management of a consequence as result of
behavior. B. F. Skinner, whose theory is the cornerstone of this approach, has gone further studying of
incentive and reaction: he classified reaction of the employee on reciprocal (resulting from incentive) and
operant (arising owing to expectation of incentive). In the theory of a reinforcement, the law of effect of
E. L. Torndayk is the cornerstone of manipulation with consequences. The law of effect is formed simply,
but has big force: the behavior which involves a pleasant outcome repeats with a high probability whereas
repetition of the behavior fraught with an unpleasant outcome, is improbable.

Substantial theories are focused generally on needs of the individual — physiological or psychological
deficiency which we seek to reduce or of which we want to get rid in general. These theories make an
assumption that work of the manager consists in the creation of the conditions making a positive impact
on the satisfaction of needs of the individual. They help to explain how bad performance of work, the
undesirable behavior, low satisfaction with work can result from unsatisfied requirements. Four most
famous substantial theories have been developed by A. Maslow, D. Mack-Kleland, K. Alderfer,
F. Gertsberg.
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Figure 1 — Maslow’s Hierarchy of Needs

As well as A. Maslow, the theory motivations K. Alderfer developed by definition of human wants.
The distinctive feature of this theory is the combination of requirements in three groups:

— the needs for existence (on Maslow's classification requirements physiological and in safety);

— the requirements connected with human social nature (the need for social interaction);

— requirements for personal growth and development.

K. Alderfer created two types of motivation from the organized groups of requirements in the form of
their emergence. The first type is the constant motivation arising irrespective of the last result and based
on continual satisfaction of a particular condition. The second type - an incidental motivation which is
characterized by short-term interest from the worker in specific need.

Procedural theories are focused on processes of thinking of the employee (forecasting and
comparison, for example) which render both positive, and negative influence on the level of motivation of
the employee. There is a significant amount such theories, but the most authoritative and known of them it
is J. Adams's theory and V. Vrum's theory. J. Adams's theory which carries the name of the theory of
justice, claims that when people estimate justice of results of the work in relation to people around, any
perceived injustice is the motivating condition of reason. The perceived injustice takes place when
someone considers that the reward earned by him for work concedes to the reward earned by surrounding
people for their part of work. Vrum claims that the working motivation is defined by beliefs of the indi-
vidual concerning interrelation of efforts, overall performance and the final result of work.

Motivations are the cornerstone requirements, interests and even short-term impulsive desires which
do not interfere with growth, let temporary, the productivity of the employee. The category of requi-
rements is most studied, but the category of the interest connected with the content of the work is most
productive. National contexts are surprisingly solidary in the attitude towards understanding of an essence
of motivation. Japanese, for example, speak: "There are no badly working Japanese, just work of the
Japanese has not found". At Americans, the following idea was widely adopted: "In this life, it is neces-
sary to learn to do well favorite serious work, and then to find the good guy who it will be good to pay for
it". Thus, interest in the performed work is international, but the priority of requirements and impulsi-
veness of desires of employees have national specifics. The most difficult moment in this regard is that
any theory of motivation is probabilistic: what is effective for one can be absolutely not important for
others.
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The fact that motivation — internal process, today at anybody doesn't raise doubts. However, this
process is regulated by the organizational situation initiated by management. The purposes of the em-
ployee and the purpose of the company have to be corresponded, and for this purpose, the international
manager has to use all possible means.

Leontyev’s ideas led directly to ideas about social theory, and he did not shy from taking Activity
Theory into that domain, but Leontyev always remained a Psychologist and his contributions to social
theory are fatuous. Leontyev genetically reconstructed Vygotsky’s concept of an action as follows. He
began his analysis by considering an organism whose behaviour is directly controlled and motivated by
the object of its activity, the organism’s perception of the object being internally linked to the processes
driving its activity. In the course of evolution, creatures develop ‘portable’ forms of behaviour which
adapt to conditions, and these he calls ‘operations’. Although not completely stereotyped, neither are ope-
rations consciously controlled by the organism. Even more elaborate forms of behaviour develop entailing
a whole chain of operations to achieve a goal and these are called ‘actions’. The motive of an action at this
stage is identical to its goal. So, an action is controlled by its goal, which meets some need of the
organism. All the operations making up the action are motivated by the same goal which is achieved only
by the complete action. So long as everything goes smoothly, the component operations are regulated by
the conditions without conscious control.

—generates ——p| Activity

determines is composed of
affected by are composed of

Conditions |— determine —Ir

Figure 2 — Leontyev’s theory of “an activity”

Considering the importance of the development of adequate conceptual framework, the following
terms should be presented. Organization of work —organization of works is a variety of the skills
demanded for work performance, completeness of the performed tasks, importance and responsibility of
work. Granting independence to the worker. Timely feedback about compliance of work to the established
requirements. Material stimulation - competitiveness of the offered salary as a result of comparison of
levels of payment of expatriates and local staff; sent and fixed in headquarters. The ratio of constant and
variable component of a salary. Communication of payment and results of work of the international
company on condition of implementation of the social Opportunity programs to differentiate payment.
Moral incentive - the wide set of non-material incentives used as the direct head, couch, and admi-
nistration of the company in general and branch. Corporate culture - the values and priorities realized in
practice of interaction of the management of headquarters and branch and personnel. The traditions of the
company and the rule defining working behavior and interaction of employees in multinational collective.
Appeal to the most significant values for the worker - self-esteem. Financial wellbeing. Responsibility to
the team (collective). Responsibility to compatriots. Interests of the company. Career prospects. Interests
of a family. Belief - Impact on opinion, estimates and the worker's views defining his relation to work in
situations of interpersonal communication.

The understanding of how the management of the organization can come to optimizing control of the
process of motivation and involvement of employees, proceeding from the purposes and tasks of the
company is a basis of the concept of the mechanism of management of motivation. It is necessary to
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define a ratio of the extent of achievements of the goals of the organization and the interests of employees
with costs of personnel depending on the duration of prospects of cooperation of the worker and the
employer, namely understanding of whether this cooperation is short-term or long-term. We can classify
the purposes at all levels concerning the level of the organization, the management, and the individual
employee. For example, at the level of the organization, in general, are public, commercial purposes; at
the level of the management of the organization - personal, organizational, labor; at the level of the
employee - own, employment, professional. The regulatory and economic mechanism of motivational
influence cannot be formed without diagnostics of the corresponding factors. In general, these factors
define an organizational component of the mechanism of management of motivation. That concerning an
economic element in the mechanism of management, it is based on material stimulation of the activity of
collective and individual workers in summation of effects of interests of the organization.

The economic component of the mechanism of management is the most effective way of motivation
and includes:

1 the system of material encouragement of workers,

2 the system of responsibility for quality and overall performance,

3 participation in company’s profits.

It is worth allocating separately social and psychological components (factors] of the mechanism of
management of motivation. These factors represent set of ways of impact on workers through the system
of relationship in collective, definition of social requirements. The organizational component consists in
the creation of a corporate basis of joint activity in the company by the distribution of functions, duties,
responsibility, powers, an order of business relationship between workers. All these organizational me-
thods of management work for the achievement of common goals of the organization.

The key points that Locke and Latham made were that motivational goals needed to have the follo-
wing dimensions: clarity, challenge, commitment, feedback and complexity. Goals need to be clear and
measurable such as: My goal is to reduce maintenance downtime by 15 percent. Secondly, goals must be
challenging, with achievement as the final payoff. Thirdly, employees must feel like part of the goal-
setting process to be committed to a clearly relevant goal. Next, there must be a program that involves
feedback, recognition and progress reports. Lastly, the task must be complex but not overwhelming, with
sufficient time and resources available.

There are still some limitations to motivation and goal-setting theory, Latham and Locke admit. For
example, they say that the goals of the organization are not always the same as the goals of the individual.
Perhaps the company's goal is to get workers trained in new safety protocols. However, the manager's
bonus depends upon the company's financial performance, not the employee's grasping of the safety
procedures. Therefore, the manager may not be motivated to take employees away from their tasks to
complete the training. Another limitation is that learning goals do not always foster interest, and interest
goals do not always facilitate learning. There also is the problem that individuals are more tempted to take
risky actions in pursuit of their goals, which could potentially lead to failure rather than success.

As it was already told earlier, the most studied variable motivator are requirements. The majority of
motivational theories, both substantial, and procedural, are developed taking into account experience of
the United States and the appropriate human resource. Despite coincidence of basic needs, priority of
requirements and dependence of emergence of certain requirements on realization of the different people
and cultures previous at representatives it is formed differently. East cultures are more focused on re-
quirements of society, and western on individual. The hierarchy reflecting needs of Chinese includes, for
example, four levels also look as follows: needs for accessory; physiological requirements; needs for
safety.

The need for achievement, success according to Mac-Klelland and in growth on Alderfera is also
differently perceived by representatives of various cultures. If for the representative of the western culture
this requirement is associated with individual achievements, career development and successful
socialization, then the Japanese employee, being guided by the basic principle of the harmony of group
and corporate interests, will connect this requirement with collective achievements and success of subcul-
ture in general. Representatives of the Latin American states connect this requirement with family values,
and Hindus — with spiritual improvement.
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Representatives of different cultures differently estimate reality of a goal and an own role in this
process, and also a role of such factors as destiny and external environment. It is known that the purpose
for representatives of the western cultures can be the strongest motivator, for east cultures the importance
of this factor considerably decreases.

The given several examples confirm complexity of a problem of effective motivation of represen-
tatives of multinational and multicultural collective which solution entirely depends on laborious studying
by the international manager of features of representatives of each of the nations and cultures, monitoring
of a labor and organizational situation as motivation in such collective, certainly and situationally.

The expatriates (the sent workers, who leave the country for long work abroad) who are often focused
on the administrative or training activity have to be initially is motivated. Not without reason the known
expression says: "The manager who needs to be motivated not the manager, but the performer anymore".
Sending of the expert very often transfers national or corporate motivational problems to foreign office.
For this reason, diagnosing of basic motivational problems and their elimination promote creation of
productive motivation of the expatriate.

Regularly in the western countries, especially in the USA, surveys by means of which the level of
motivation of the employee, first of all, his satisfaction with work is diagnosed are conducted. At the same
time, Hekman's technique where parameters of completeness, the importance, autonomies, a variety of
work, and also existence of feedback are estimated by the employee on the 7-mark system is used. Results
quite often are very unexpected for heads of the companies. So, for example, in the USA work suits, 75%
of respondents; 30% were very happy with the work, 35% are simply happy. And only 11% were abso-
lutely dissatisfied with the work. And representatives of the management of the interrogated firms ad-
mitted that they have been pleasantly surprised with result: they thought that only 8% of employees will
be very happy with the work. At the same time situation in labor market of the USA doesn't inspire
optimism: 35% of employees plan to change work this year, 32% are intended to look for diligent and
purposefully new work. Are called the most often mentioned reasons of change of the place of work: bad
prospects for career development — 59%; discontent with a salary — 58%; insufficient safety of work —
38%. Many admitted that they are forced to work in the conditions of a stress. Search of places of work in
the most successfully developing branches: health care and the computer sphere, and also in the sphere of
information processing. A large number of employees — 35% of respondents — call the relations with the
management of a decisive factor of motivation. High level of satisfaction with own work is a good basis
and for formation of motivation to participation in transnational programs at the staff of the American
companies.

The process of management of human resources and formation of effective motivation in the
conditions of the international management are influenced by a significant amount of factors:

1. Cultural factors. The existing cultural factors and ethnic problems of the different countries leave a
mark on actions of personnel of international firms.

2. Economic factors. Distinctions in economic systems in many respects define nature of attraction
and use of labor in foreign operations of international firms.

3. Style and practice of management. Different views on management styles in the different countries
can lead to the conflicts between personnel of headquarters of firm and its foreign branches. On the other
hand, the knowledge of national peculiarities of human resource management allows the management of
the international firm to transfer positive experience to other countries.

4. Distinctions of labor markets and factors of labor expenses. Features of the structure of labor and
costs of her exist in all countries. Distinctions in labor expenses can become a source of contradictions.

5. Problems of movement of labor. When moving labor to other countries before people there are
legal, economic, physical and cultural barriers. International firms should develop own techniques of a set,
orientation and stimulation of workers for their overcoming.

6. Factors of the relations in the industry. The relations in the industry (especially the relations
between workers, labor unions and businessmen) have essential distinctions in the different countries and
exert a huge impact on the practice of management of human resources.

7. National orientation. The personnel of branches or local offices of the international firm can place
the main emphasis not on global, and on national interests.

8. Control factors. Territorial remoteness and peculiar features of foreign activity complicate control
over personnel of international firm.
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Professional motivations are specific, conscious types of a worker’s internal motive, his actual need
or needs that ensure his striving for effective working in accordance with his work goals, specific features
and job conditions in a company. The system of values and value orientations determines one’s behavior
in the most significant situations of a person’s social activity in which a person’s attitude towards life
activity’s goals is manifested, as well as towards means to satisfy those goals and to such circumstances of
life that can be determined by the general social conditions, type of society, the system of its economic,
political and ideological principles. Social values, seen from the perspective of individual life activities,
are a part of a person’s psychological structure as personal values which are one of the sources of
conscious behavior motivations.
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1K. ’Ky0aHoB aTpiHIaFEI AKTOOE OHIPIIIK MEMIIEKETTIK YHUBepcuTeTi, AKTobe, KazakcraH,
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3IOpK Koncantunr, Mackey, Peceit

KOPIIOPATUBTIK MAKCATTAPJIbIH MOTUBALIUA
®AKTOP PETIHJAE KPOCC-MO9/JIEHU 3EPTTEYI

AHHOTanus. MoJcHHETAPATBIK TICUXOJIOTHS KBI3METKEPIICPIIiH KOCiOM YOKIEMECiH jKOHE KOMMYHHKATHBTIK
JIAFIBUIAPBIH OCICCHIIPYAl, MOJCHUCTAPAIIBIK 63apa iC-KUMBUIBIH, iC-OpeKeTiH OUIipei. Y OKIeMeHI BIHTATaHIbIPY
03 Myanenepi MeH KaKETTUIIKTepiHe Colikec KOMITAaHUAIAFbl KBI3METKEepIIepaiH poiiH aHbIKkTaiael. COHBIMEH KaTap,
KoJugay, opi Kymus YHBIMIOACTHIPYIIBUTBIK OpPTaHBI KaJBIITACTHIPYIAFbl JKAKCHl TCHXOJOTHSUIBIK MEMIIEKETTIK
KBI3METKEPIIepAi TyIbIpaibl J)KOHE KOciOM yoXKIEeMECiH JKoFapiaTyra ocep erefi. Makaia KeI3METKepIepIiH Kocion
YOKIEMECIH JKOHE KPOCC-MOJICHH TCHXOJIOTHSHBIH CEpiH KOHE epeKLICTIKTepiH Tangaiapl. Makanana MoaeHue-
TapayiblK 3apa IC-KMMbUI TEOPHUSUIBIK TYPFBIIAH TalIaHa (bl TEeOpHUSUIBIK YOKIEMENIK MPOLECTED MOJCHUETKE dcep
eTe/ll JKOHEe KOMEKII KbhI3METKEP/Ii bIHTAIaHABIPYAa OPTYPJIl MOIACHUETTIH OpPHBIH, TYCIHIrIH KapacThipaabl. Maka-
Jlajia KpOCC-MoJIEHH MICHXOJIOTHSI TYPFBICBIHAH KOIYJITTHI MOJICHUETTEPIIH dcepi, KbI3METKEpIIepli KOTepMelley jKoHe
I)IHTaJ'laHI[])Ipy )KOJ'IZ[apI)I TaJIKbLJIAHIbI.

Tyiiin ce3nep: MogeHUETAPAIBIK IICHXOJIOTHUS, YOXKIEME, ICHXOJIOTUS, MIHE3-KYJIBIK, YITTHIK €PEKIIETiK.
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! AKTIOOHHCKHI peTHOHANBHEIN TocyaapcTBeHHbINH yHUBepeuTeT uM. K. XKXybanosa, Kazaxcram,
2YHI/IBepCI/ITeT Baumesa, Axkto6e, Ka3zaxcran,
3 IOpx Koncanturr, Mocksa, Poccust

KPOCC-KYJIbTYPHOE UCCJIEJJOBAHUE KOPIIOPATUBHBIX IEJIEN
KAK MOTUBAIIMOHHOI'O ®AKTOPA

Annotanusi. [IpodeccronanbHas MOTHBANMS B MEXKKYJIBTYPHOH IICMXOJIOTMM O0O3HA4YaeT aKTHBALUIO IPO-
(heccnOHANIBHBIX ¥ KOMMYHHMKATHBHBIX HaBBIKOB COTPYJHUKOB, ONPEIEIECHHBIX 3((PEKTOM COBMECTHBIX NEHCTBHN
MEXKYJIbTYpHOTO B3ammopaeicTBus. CTUMYJIMpPOBaHHE MOTHUBAlMM B MHOTOHAIIMOHAIFHOM KOJUIEKTHUBE BKJIIOYAET
OIIpe/ICNICHNEe POJM COTPYJHUMKA B KOMIIAHHHM COIJIACHO €ro HuHTrepecaM M motpedHocTsM. Kpome Toro,
(opMupoBaHHe ONMArONPHUATHOW W KOH(PHICHINAIEHOW OPraHM3aIlMOHHON Cpeasl MOXKET BBI3BAaTh OJIATOMPHUATHOE
MICUXOJIOTUYECKOE COCTOSIHUE COTPYIHUKOB U, CICIOBATEIBHO, YCHINTh MOTHUBALIHIO COTPYIHUKOB. OIHUM M3 dak-
TOPOB CTUMYJIHMPOBAHUS COTPYIHHUKOB SIBIISIETCS MX HEINOCPEICTBEHHOE ydacTHe B (JOPMHUPOBAHUH KOPHIOPATHBHBIX
1eJell ¥ IOCTPOSHHE JIMYHON HepapXuM AOCTIKEHHA. TakuM 00pa3oM, Lielernosaranie B JaHHOM CJIy4ae BBICTYIaeT
C1Ioco0OM MOTHMBAIMU COTPYOHUKOB. CTaThsi aHATM3UPYET OCOOCHHOCTH BIMSHUS KPOCC-KYJIBTYPHOH NCHXOJIOTUH
Ha Npo(eCCHOHABHYI0 MOTUBALIMIO COTPYIHUKOB. BBIJIETIeHBI TEOpETHUECKHE B3aUMOCHCTBUSI KPOCC-KYJIBTYPHOMH
TIICUXOJIOTHH. HpI/lBe[leH])l MPpUMEPLI BJIUAHHUA MHOTOHAIMOHAJIBHBIX KYJBTYP Ha MOTHBAIIMUOHHBIC IPOIECCHI, ITYyTHU
MOOILIPEHHUS I CTUMYJIMPOBAHUS COTPYAHUKOB.

KitroueBble ci10Ba: Kpocc-KyJbTypHasi ICHXOJIOTHS, MOTHBALMS, IICUXOJIOTHS, IOBEACHHE, MEHTAIUTET,
CTpaTerus mejienoiaraHus.
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THE DIGITAL TRANSFORMATION OF AN EDUCATION SYSTEM.
THE VIRTUAL REALITY AS NEW EDUCATIONAL SPACE

Abstract. Reforming of the higher education happens in the conditions of rapid development of information,
virtual and communication technologies. Not only knowledge and ability of users of the computer and other
information sources, but also ability to analyze and apply them to own development in everyday life become
essential factors of the modern society. Influence of information technologies especially crucial in youth life is today.
The contemporary education, the higher school, in particular, sets as the purpose to provide equal information access,
providing the system of the higher education with safe and necessary conditions of its receiving. The virtual model of
training as an essential component offersinformation transfer, in particular, is information to the educational
environment (virtual).

Keywords: the virtual space, digital transformation, educational environment, ICT.

The Strategy "Kazakhstan - 2050", the President's Speech "NurlyZhol - The Way to the Future," the
national idea “ MangilikYel" they all refer to a system of social values, which officially have a national
status and guide the movement towards the future”.

Intercorrelation of state programs and further development of digital economy will allow gaining
multiplicative economic effects. According to experts, the contribution from the joint implementation of
the digital agenda to GDP growth of EAEU will be almost twice higher, than a donation from the
application of national digital programs by the countries of the Union separately. And the start of joint
digital projects can enhance positive effect still considerably.

At the current stage of development of society computer technologies intensively take root into many
spheres of action of the person, and it also concerns educational process. Information computer
technologies find broad application in middle and high school of comprehensive schools.

Use of computer technologies in educational activity is considered from a position of the creation of
the latest training programs and techniques. At the same time forget about specific influence of conditions
of training with the use of the computer on the development of mental processes of school students.

The problem of psychology and pedagogical consequences of the use of information technologies in
various spheres of action demands expanded the discussion.

Technology affects human cognitive abilities and their lifestyle. This situation is fair for various
historical eras, spheres of action of the person, and also types of its thinking. General characteristics of
thinking of individuals which belong to different sectors of society, age groups, etc. mean.

Development of the new information environment of society allows creating enormous opportunities
for the human progress, for the successful solution of different professional, social and other problems.
Those members of the community who will have a necessary set of abilities and knowledge of orientation
in new information space will manage to use the present possibilities.
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The evidence is clear: We’re in the midst of a data boom, driven by the increased ability to gather,
store and analyze data with a seemingly endless reduction in the cost to do so. Leaders ready to take
advantage of these trends and harness the power of data will be the ones who create the future in 2018 and
beyond.

The last year shows a high interest of customers to digital education. The e-learning share in the total
amount of corporate training significantly increased. It is easy to predict that in the 2018th more
organizations will use electronic forms of education.

There are primary trends on which experts advise to pay attention.

1) Outsourcing. According to the report of the Docebo company "Digital training: market trends and
forecasts (2014-2017)" (E-Learning Market Trends & Forecast 2014-2017), only 58% of the educational
budgets of the company spend for internal programs and 58% — for initiatives which are implemented by
forces of third-party specialized firms.

Self-training — it is excellent, but it is not enough to favor. It is necessary to involve the "narrow"
experts owning knowledge in the field of neurosciences, psychology, and media.

2) Training happens during the whole days

Now training happens not only on the operation and an audience, and nearly 24 hours a day. The
companies will provide to a staff an opportunity to study at any time and in any place, and for this
purpose, it is necessary to take care of the development of the appropriate mobile applications and
educational modules.

3) The relation to study changes

Also in the report of Docebo attention to the change of the relation to corporate training is paid, first
of all, from employers. 96% agreed that successful educational initiatives positively influence the
productivity of employees; 78% — consider an educational factor as an opportunity for stuff career and
professional development, and 87% of respondents think it as the form of compensation packets.

Many experts consider different types of information technologies as the means contributing to the
development of systematic scientific thinking, constructive figurative thought, imagination, spatial and
associative thinking, an intuition, variability that is those qualities of the person which provide most
development of its creative abilities. Computer skills change social and economic communication in
society, a kind of activity of his members, thereby becoming a critical common cultural element.

Higher education has always been fertile ground for the creation of new, boundary-pushing
technology. Universities and colleges have always been at the cutting edge of new technologies, driving
development and creating the next generation of scientists, developers, and entrepreneurs. Virtual and
augmented reality technologies are at the frontier of development right now; the market is forecast to
reach $13.9 billion in 2017 (IDC), and change is happening at a frenetic pace. Professors and students
alike are exploring the various disciplines where immersive imagery and audio can be impactful, and the
adoption rate is only accelerating.

Distance Education and Learning Technology Applications (DELTA) at NC State University is using
virtual reality in Introductory Biology: Ecology, Evolution, and Biodiversity (BIO 181)to immerse
students in field-based experiences. Mendel Grammar School in Opava City, Czech Republic is teaching
students about the anatomy of the eye in biology classes with the Oculus Rift. St. John’s School Boston,
Massachusetts is using Minecraft and VR to create immersive experiences. Penn State University in
Pennsylvania is training students to do things in the virtual world as a precursor to doing it in the real
world, increasing the efficacy of learning. The University of British Columbia in Vancouver is
experimenting with virtual lecture halls.

There are also less obvious applications for VR outside the physical sciences, such as in law. The
University of Westminster has built a virtual space for criminal law students, in which they hunt for clues
to construct a murder case. Rather than merely reading witness statements, they can walk around a buil-
ding and judge whether someone would have been able to see the crime, explains Markos Mentzelo-
poulos, senior lecturer in computer science at Westminster.

Regarding VR making things more participatory, that’s a win-win for both college students and
professors. While lecturing can certainly still be valuable, the multimedia associated with say a virtual
field trip to Roman ruins (an actual VR app made on our platform) is more memorable and can lead to
more engagement. VR allows for a true “Choose Your Adventure,” with students empowered to explore
and delve deeper with multimedia hotspots into areas they want to investigate further.
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At present such concepts as, "the virtual reality" and "virtual society» need a definition. It is neces-
sary to solve a problem of adaptation to new requirements of life in the virtual society where scientific
knowledge will play a paramount role.

Effect of presence — the problematic mental phenomenon, directly observable in case of interaction of
the person with reality, excellent from ordinary. In psychological studies, the concept of "mediated reality"
is considered.

Besides using VR for teaching or learning, some academics are studying the impact VR will have on
society as a whole

Virtual reality technology in the educational process and psychology as a scientific study was studied
by Nigel Foreman, a professor at Middlesex University (Great Britain). Foreman in his studies illustrated
opportunity of VR technology for children with physical disability. This group of children had difficulties
in wayfinding, especially in new places. For some period children had an opportunity to practice in virtual
navigation. The author found that after VR training children with a disability felt more comfortable in the
new environment.

Leading in the development and implementation of "serious" electronic games and training appli-
cations remain the United States, Britain, and then Russia. It should be noted that even a student in the
outermost reaches has a phone that allows downloading mobile applications that have access to the
Internet. Such technologies enable communicating with the teacher and classmates/classmates at a
distance and at the same time fulfill part of the assignment. International studies of PISA, TIMMS, PIRLS
also highlight an integral part of functional and informational literacy.

A review of previous studies conducted in the world:

Armed forces: in 1981, a prototype flight simulator for the US Army was created; in 1996 - appeared
the game Marian Doom, helping the army team to study a specific sequence of attacks, ammunition,
tactics of effective communication, the ability to work in a team. The British Army has a license to use it;

Healthcare: In 2010, electronic applications were introduced in Japan, which are intended for medical
professionals, often simulators and used for training. The learning process takes place through the
acquisition of experience, as well as the analysis of sessions.

Business Administration: IBM conducted a study aimed at revealing the relationship between
leadership in online multiplayer games (MMORPG) and leadership in reality. During the game, the
following tasks were solved: assessment and selection of personnel, motivation, encouragement, iden-
tification, and development of talented employees creating a favorable atmosphere in the team; analysis of
the flow of light and often incomplete information that requires quick and correct solutions with various
and long-term consequences.

Social sphere: In Great Britain, 10% of young people make up the category of people who are not
employed in educational and labor activities. In the process of their training computer training are used on
various platforms.

Education: The 4-dimensional model proposed in 2004 (Sara de Freitas, Martin Oliver) includes a
structure of interrelated elements. The model consists of 4 aspects: individual and group characteristics of
the students, the style of their training, the knowledge acquired, the choice of training methods that corres-
pond to the needs.

According to the statistical data of the site http://countrymeters.info/en/Kazakhstan, for 2017 as a
whole in the republic, there are 12 820 235 people over 14 and under 65 who form a contingent of real
buyers taking into account the above categories.

In its pure form, useful information technologies are based on virtual reality technology, mobile
applications intended for the pupil of a small school are not available in Kazakhstan. The Moodle.org
system is mainly used by higher education institutions of Kazakhstan, where distance learning is working.
The system has not spread to schools, although it has vast potential. These technologies will entirely solve
the issue of an alternative to obtaining the necessary information on the subject and developing the
academic competence of the pupil of a small school. The potential of VR technologies is impressive. From
the psychological and pedagogical point of view, these technologies will actively develop different thin-
king points aimed at forming a modern young state in the mental literacy of a citizen.

At present, there may be isolated cases of applying effective information technologies of a character
nature, but no scientific and applied research has been conducted. It should also be noted that at this stage,
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electronic textbooks on subjects in the DVD format of the publishing house "National Information Center"
have been developed, and stores are filled with foreign production.

The proposed development will have fundamental differences and competitive advantages:

1. Kazakhstan brand: cultural and historical topics in all subject areas;

2. availability in the state and other languages;

3. a wide range of consumers;

4. Development of mental literacy rural schoolchildren.

The ICT will help the students of a small school to develop practical skills on the subject in condi-
tions convenient for him: place and time, by phone or computer, via an Internet connection or on a disk.
At the core of mobile applications and VR-technology lies the principle of the simulator, the which will
form a skill aimed at the development of academic competence. Work in the Moodle.org the system will
allow you to connect with groups of students from other classes and schools to perform design, creative or
research work, to get in touch with the teacher.

The level of technology currently allows Kazakh programmers to develop the proposed product of
intellectual property with subsequent commercialization. Since 2007, all secondary schools are connected
to the global Internet and are equipped with basic packages of programs for the development of computer
literacy and the latest information technologies. The level of knowledge of domestic programmers, their
"technical" flair, contacts with colleagues from Russia, far abroad, open access for participation in
international projects, the fast possibility of specialized technical equipment serve as a basis for virtua-
lization of education in a small school complex.

Leading groups in the field of research, development are:

- Electronic Arts Inc. NASDAQ: EA - the second most abundant publisher and developer of com-
puter video games for various platforms, known for its sports simulators (FIFA, Madden NFL, NHL), as
well as a series of popular franchises (US Need for Speed, The Sims, Battlefield)).

- EA Games includes console games of various genres for a broad audience: Battlefield, Dead Space,
Need for Speed, Mass Effect, Dragon Age and Star Wars: The Old Republic, Unites studios: Bio Ware
(Canada, USA), Criterion Games (England), DICE (Sweden, USA), Ghost Games (Sweden), Visceral
Games (USA).

- EA SPORTS as a license develops sports simulators (Madden NFL, FIFA, NCAA (football), NHL
(hockey), NBA LIVE (basketball), Tiger Woods PGA TOUR (golf) and UFC) and a series of sports
arcades (Canada, USA)

- Maxis (The Sims and SimCity), PopCap (Bejeweled, Peggle, and Bookworm), All Play (mobile and
web devices available on Pogo.com, Monopoly, Scrabble, Game of Life).

Application of technologies of virtual reality in training allows:

— to make training materials clear and exciting to students;

— to reach complete immersion in training process at the expense of 3D - visualization, and elements
of gamification.

Of course, a lot of things depend on features of perception: it is more habitual and simpler to some-
one to perceive the text "at sight," i.e., from printing carriers. However, for those who easier observe a
media format, VR technologies are capable of making training process fascinating. For example, looking
in a window, students would see the countries and events about which the teacher says: the history of
KievanRus', forming of volcanoes, migration of waterfowl.

VR technologies create the virtual space immersing students in the world of any subject, helping to
concentrate on its studying. Studying the chemical equation in the cool room equipped using VR techno-
logies, students get in the chemical reaction, observing connection of particles. Application of techno-
logies of virtual reality in training allows:

— to give to the student directly, but not theoretical, experience;

—to reduce an influence of the distracting factors interfering perception of information;

— to explain the phenomena, difficult for understanding, and subjects.

Scientists support an application of VR technologies for training as promoting understanding and
storing of material worldwide. It is easier to master any skills if to train in the interactive, three-dimen-
sional environment
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How to create VR technology in education

VR technologies — it not only the screens and points intended for a perception of information by
students but it also the multipurpose panel for the teacher. The teacher receives a signal from displays of
students, starting materials and controlling the progress of their studying. It can also become part of three-
dimensional virtual reality to explain the happening processes or to pay attention of students to any details.

It means formation at it such qualities of the personality as initiative, responsibility, a reflection, a
self-assessment and self-checking, readiness for self-education, self-development, and self-improvement
that is valuable from line items of the modern employer. Thus, we see that the real and virtual space gives
to the person who is in it it is more than advantages. This concept represents the model of the new area of
professional education which support happens means of the modern information technologies in a real and
virtual environment. The VR technology requires the reorganization of educational space and
development of the evidence-based system of integration of scholarly activity.

The lining of the relations in new educational space requires the realization of pedagogical
approaches to a coating of pedagogical activities. We attempted judgment of the new modern scientifically
— pedagogical research as the real and virtual space. Based on the ideas which are already available in
educational literature lines, types, characteristics of the real and virtual space were defined.
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Table 1 — Activities of the teacher in real and virtual space

Realspace Activitiesoftheteacher Thevirtualspace

The scenario of occupation, representing freedom in a
choice of forms, methods and methods of training, Internet
resources, materials of colleagues in network interaction

Abstract of occupation, textbook, | Preparation for
methodical recommendations occupation

Primary activity of the teacher Mainstages of occupation | More independent activities of the trained

To organize activities of the trained: on setting of the

To be in time, execute the . . . . .
’ Occupation purpose educational task; on search and information processing; on

scheduled action methods

Thepreferentiallyfrontal Form of occupation Preferentially personal and/or group

It is created by the teacher Educational environment | It is constructed trained together with the teacher
Object, marks Results of training Object, metaobject, personal.

Creation of a portfolio

The concept of the real and virtual space specifies opportunity essentially to other pedagogical line
items of the changing educational situation. It is considered to be what precisely the teacher causes
changes in consciousness of the individual conditions which are trained using the organization and
application of educational technology. If we enter concept of the real and virtual space as conditions of
construction of the educational environments (real and the virtual), then the traditional pedagogical line
item is exposed to severe modification. The teacher stops being a saver of educational reality, becoming the
organizer of conditions for the appearance of different educational environments in the real and virtual space.

Table 2 — Ratio of characteristics of the real and virtual space and abilities of the teacher

Characteristic of the real and virtual space Activities of the teacher in the changing educational space

The space is part of the conditional practice. A subject of Ability to project the predicted result, for lining of
constructive activities as teacher, and trained it arises on a joint | symbolical construction
different the practician.

The space is dynamic, indefinitely, movably, all the time Ability to select necessary of the possible

changes

The space weakens a static educational situation, showing Ability to regulate receiving educational result

reality of other situations

The space is directed on internal forms of the relations of Knowledge of the opportunities and ability to use them in
participants of the educational project - the relation to own "I". | an educational situation

The space is image of probable changes which combines in Ability to build the strategic line of an educational program
itself different potentials of educational situations.

The space is the cogitative intermediary. Construct of joint Ability to build the strategic line of an educational program
imagination of the teacher and trained. together with the trained

Activities of the teacher in permanently the changing educational space are object scientific research,
for the formation of a basis in training of future professionals.

Use of the virtual technologies needs thorough training: the software, plans, manuals on program
management, manuals, instruction individualization, special training of teachers.

The virtual technologies, the virtual reality as the sociocultural phenomenon, are essential means of
cognitive activity which influences the mental world, culture, and spirituality of the identity of the third
millennium.
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BLJIIM BEPY )KYWECIHIH CAHIBIK TPAHC®OPMAIUSCHI.
BUPTYAJIAbI HIBIHABIK KAHA BIJIIM KEHICTII'I PETIHAE

AnHoTaums. XXorapsl OuriM pedopMachkl aKmapatThlK, BUPTYalbl KOHE KOMMYHHKAUMSIIBIK TEXHOJOTMSUIAPIbI JKEAE
JIAMBITY JKarJailbIHAa *Kypin keneni. Kasipri 3aMaHfbl KOFaMHBIH MaHBI3/bl (paKTOpIIapsl KOMIbBIOTEpIIEp MeH 0acka Ja akmapar
Ke3epiH MalaananyIsl OLTy FaHa eMec, OJapabl KYHICTIKTI eMiplie o3 ITaMyblHa Taljaay jkacay >KOoHe KOJJaHy MYMKIHIIKTEpiH
apTThIpy. XKacTtapasiH eMipiHae aknapaTThIK TEXHOJIOTHSIIAPABIH dcepi oTe MaHb3Abl. Ka3ipri 3amanfsl OiniMi, acipece, >KOFapFbl
MEKTeIl aKIIapaTKa TeH KOJI JKETKi3y i KAMTaMachI3 eTyre, )KOFaphl OUTiM Oepy JKyHeciH Kayilci3 xoHe KaXeTTi IapTTapMeH KaM-
TaMachI3 eTyre OarbITTanFaH. BupTyaisl OKBITY Yirici HETi3ri KOMIIOHEHT peTiHJe aKIapaTThIH apHalbl akmapar IeH OutiM oepy
opTachlHa (BUPTYa/Ibl) aybICYybIH KapacThIpabl.
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HUP®POBASA TPAHC®OPMALUA CUCTEMBI OBPA3OBAHMUS.
BUPTYAJIBHAS PEAJIBHOCTb KAK HOBOE OBPA30OBATEJIBHOE ITIPOCTPAHCTBO

AHHoTanus. PedopmupoBanue BbIcIIero 00pa30BaHUS MPOUCXOAUT B YCIOBHSAX OypHOTO pa3BHTHSA MH(OPMAIHOHHBIX,
BUPTYaJIbHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHH. BaskHBIMU (hakTOpaMu COBPEMEHHOTO OOIECTBAa CTAHOBSATCS HE TOJNBKO 3HA-
HHE W YMCHHE HCIIOIb30BAHMUS KOMIIBIOTEPA U IPYTHX MCTOYHHKOB MH(OpPMAIMU, HO U CIIOCOOHOCTh aHAIH3UPOBATh M MpHMe-
HATh MX JJIsI COOCTBEHHOTO Pa3BUTHs B ITOBCEIHEBHOM JXHM3HH. BinsHue MHGOPMALMOHHBIX TEXHOJOTHMH OCOOEHHO BaKHO B
JKU3HH MOJIOJICKH Ha CerofHsIHUN neHb. CoBpeMeHHOe 00pa3oBaHHe, BEICIIAs IIKOJA, B YACTHOCTH, CTABUT LIEJIBIO IPENOCTa-
BUTH PaBHBIM JOCTYN K HHPOPMAIMK, 00eCeynBas CUCTEMY BBICIIEro 0Opa30BaHMs 0€30MaCHBIMU U HEOOXOAUMBIMH YCIOBUAMH
ee noiydeHus. BupryanbHas Mojenb oOydeHHs Kak 0a30Basi COCTaBISIOMIAs MPeayCMaTpUBAaeT Iepeaady MHPOpMAILUK B CIie-
OUaTbHON HHPOPMAIIMOHHO-00pa30BaTENbHOHN cpelie (BUPTYaIbHOH).

KuroueBble cj10Ba: BUPTyaJbHOE MPOCTPAHCTBO, II(poBas TpaHcopmarms, odpazoBatenbHas cpena, UKT.
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PSYCHOLINGUISTIC STUDY OF SUGGESTIVE METHODS
IN EDUCATION

Abstract. In this article we reveal our studies of students’ hidden unconscious motives by using the neuro-
linguistic programming technologies (NLP). The level of hidden purpote intensity enables us to measure implicit
expressions of verbal strategies taking into consideration scientific and humanitarian ideas. The methodological basis
of this research is Pavlov's idea of reflex. We use NLP methods as part of educational process where linguistic and
phonetic structures change student’s learning attitudes. One of targeted objectives of our study is to convince that
NLP methods are a potential way of achievement of high professionalism in teaching. This perspective is mentioned
in the description of the particular professional teacher activity exclusively based on researchers’ teaching expe-
rience. Studying of speech and other cognitive functions to define those aspects in methods of analyzing of the
neuropsychological principles allow us to conduct the qualitative psychological analysis of the hidden verbal
influences which is our main research objective. Theoretically, the efficiency of any text or statement depends on the
maximum use of suggestive opportunities of language. Experimentally we have revealed the efficiency of usage of
Erikson methods in educational process such as Milton’s model that allows defining interrelation between features of
the development of neuropsychological determinants of students’ cognitive structure and NLP impact on their
thinking process and abilities.

Keywords: NLP, neurolinguistics, Linkert scale, professional activity, Milton-model.

Introduction. It is possible to look at NLP from different points of view. One can see NLP as a smart
technology for successful leadership or use it effectively to enhance yourself as a method which is capable
to change entire worldview or to become kind to people or on the contrary to become a manipulative
sociopath. It is possible to teach the youth to resist consciously different technologies of brainwashing. It
is necessary due to modern society where majority of citizens try to influence each other in an open or
hidden way. We assume that in everyday life one hears a lot of criticism towards these people who
honestly work to understand the ways to use NLP technologies to improve the living. We do our best to
try to make the world a little more freely from all sophisticated and subtle manipulations from cunning
and greedy dealers who are successfully selling anything and fooling folks. We aim at citizens of our
country to learn how to resist an impact of universal influence that can be reached through a conscious,
informative and integral research of NLP technologies structure and their usage. [Utemisova, G.U.,
Urmurzina, B.G. 2018]. Thus, each person who receives NLP skills at different personality aspects such as
personal orientation — worldview, values, beliefs, ideals, experience - habits, abilities, skills, knowledge,
mental processes and biochemical properties could differentiate contents of ordinary texts from mani-
pulative ones. In this scenario, the further personality development will be caused by contents of clean
texts and type of personal communications and interactions with society. The major problem of NLP
implementation into theoretical psychology field is the fact that some scholars narrow the scope of use and
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criticize NLP methods. However, let us pay attention to the evolution of Leoniev's "activity theory" where
we see its transformation and similatiry with both cognitive approach and humanistic psychology
[Petrenko, V.F., 2007]. Our task is to provide such conditions of training that differences between
spontaneous and purposeful formations of personality are accurately differentiated and accented
[Utemisova, G.U., 2015; Utemisova, G.U., Urmurzina, B.G., 2017]. Each mature responsible and highly
moral professional teacher possesses such opportunity. The methodology includes classical operations by
William James [1902], Pavlov's reflex theory, the theory of activities by A.N. Leontyev, the theory of set
by D.N. Uznadze [Uznadze, D.N., 1966], Alfred Korzybski's works [Korzhibski, A., 2013], Milton
Eriksson’s, Fritz Perls’s and Virginia Satir’s ideas and works. Considering the achievements in cognitive
sciences we suggest that cognitive behavioral therapy (CBT) is the most prospective area of research in
the worldwide psychology studies [Hofmann, S.G., 2012]. The central principle of our research is the
ability to create a fixed attitude which is the basics of new skill formation process where psycholo-
gists’/talented individuals’ and happy citizens’ successful thinking and behavior patterns are learnt
through a set of multiple and original exercises which bring a rise in the vitality level and support stu-
dents’ to improve their cognitive abilities such as productive thinking, memorizing and attention and help
them to move forward and become successful later in life.

Problem Statement. In recent researches the premises of cognitive and behavioral theories
integration into the general concept of a humanistic model of education which could be a new approach to
pedagogical activities and "educational tools" have been created [Barbitova, A.D., 2014]. NLP is one of
the most popular directions which appeared it the end of 20" century in the field of modern psychology.
As a new trend, NLP has won all titles and ranks in Russia straight away, having found an image of the
powerful tool long ago during the reorganization of Soviet period. There is a row of reprinted foreign and
Russian NLP manuals [Sitnikov, A.P., 1992; Sitnikov A.P. 1995; Pligin, A.A., Gerasimov, A.V.,
2009;Pelekhatyi, M.M., Chekchurin, Iu., 2014; Gordeeva, E.G., 2008; Bandler, R., Grinder, J., 1975,
Grinder, J., Bandler, R., Andreas, C. 1981; Kameron-Bendler, L., Gordon, D., Maikl, L., 1997; Dilts, R.,
1990; Dilts, R., 1994]. The NLP study in Kazakhstan began at the same period as the growth of
competitive affairs in business especially in advertising and promotional sectors. Today NLP is researched
in the most various aspects. You can get NLP training in Great Britain, through NLP Association [ANLP].

According to researchers of past years, NLP shows good results in the treatment of allergies and CBT
in dealing with chronic pains [Sturt, J are., Ali, S., Robertson, et al., 2012]. Other exciting researches
which have been carried out in 24 studies, we can see a successful attempt to prove the efficiency of NLP
methods usage which shows considerable influence on educational process and on their results [Carey, J.,
Churches, R., Hutchinson, G., Jones, J., Tosey, P.C., 2009]. One the one hand NLP methods are applied in
Sales, as part of Soft skills training; on the other hand, psychologists use NLP as part of food addiction
therapy [Sorensen, L.B., Greve, T., Kreutzer, M., et al. 2011]. According to E.V. Soboleva’s, scientific
research paper “Analysis of first year students’ personal resources studying at psychological faculty” we
can see the attempt to combine theoretical study and empiric research into enhancing first-year psychology
students’ personal resources via using NLP practices [Soboleva, E.V., 2014].

The linguistic approach of NLP implies the involvement of language unique patterns influence.
Therefore, a significant importance is given to semantic analysis of texts, analysis of speaking and
understanding processes, the usage of characters and metaphors in the speech is crucial that specifies the
importance of psycholinguistic approach application comprising elements of speech styles and metaphors
representing deep structures.

Research Questions. Neurolinguistics is a part of psycholinguistics which has an entirely specific
problem of establishment of communication between "language and cognitive procedures" and brain
zones [Chernigovskaia, T.V., 2018]. The connection between psychology and neurolinguistics allows us
to create models which work simply and reliably. In addition, it is important to note that maintenance of
our thoughts, as a rule, belongs "to the deep level of neurology" [Luriia, A.R., 1979]. This has been named
in NLP as “deep structures” which should be taking into consideration during communication process.

In 1957, Chomsky published Syntactic Structures, in which he developed the idea that each sentence
in a language has two levels of representation — a deep structure and a surface structure. The deep struc-
ture represented the core semantic relations of a sentence, and was mapped on to the surface structure via
transformations
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In our current study we use the information about students’ individual, specific and psychological
characteristics and their influence on the process of knowledge assimilation and functional asymmetry and
hemispheres interaction [Zeigarnik, B.V, 1976; Anan'ev, B.G., 1996]. The further investigation of this
topic isn't possible without neurosciences studies [Bernshtein, N.A., 2009; Sokolov, E.N., 2004; Smirnov,
V.M., Budylina, S.M., 2009; Bekhtereva, N.P. 2018; Anohin, P.K., 1998].

Purpose of the Study. Our purpose of research is to see the link between students’ knowledge
formation process and the form of educational materials representation at a course and how information
assimilation process happens when NLP method is used through measuring the effectiveness of students’
memorizing, representation abilities and solving particular problems. Moreover, the success in achieving
our set purposes first of all depends on the efficiency of educational information assimilation process by
each student who possesses own conceptual structure.

Research Methods. According to this research design, the study of the structure of the suggestive
text based on measurement of various standard models of expression of linguistic categories which are the
cornerstone of communicative communication (a submodality, speech predicates). Numerous works on
the use of a suggestion in advertising recommend a focus group method. The objective was the deter-
mination of the efficiency of text structural components. We chose a technique of the semantic differential
of Ch. Osgood [Kozhevnikova O.V., V'iuzhanina S.A., 2016] as our primary research tool but modified it.
We determined the choice of this technique by the fact that the semantic differential (Linkert Scale) allows
receiving quantitative regularities of the participant’ emotional response to objects in numerical scale and
we found it very convenient. The study included a standard set of the statements estimated on a 5-Grade
scale of answers: 1 - no, 2 - rather no, then yes, 3 - I do not know, 4 - rather yes, than no, 5 - yes.

The examinees marked the number in the table. Statements belonged to the texts used in the
educational process and were the following: 1 - The text is convincing; 2 - The text is well made; 3 - The
text is interesting; 4 - I like the text; 5 - It is pleasant to read it; 6 - After reading of this text there was a
desire to study subject contents further and more deeply.

It should be noted that the choice of questions decided by features of suggestive means in the text in
respect of suggestion, belief, drawing attention, the excitement of an emotional response on a definite
adjusting dominant, motives to the more profound studying of a subject. The statements were "uncertain,"
general and between them, there is no distinctive right side (all of them are very vaguely made and
identical on sense), that is, statements in itself have implemented suggestions and bypassing consciousness
criticism. These type of NLP methods you can find in Milton model. The focused attention to features of
the text, but not directs the listener in the necessary course to subject contents to avoid consciousness
filters. Besides scaling of the index of values at the measurement of assessment of the quality of the
offered texts (excerpts from lectures, metaphors), examinees had to define a text rank.

Ranging was carried out for modeling of reaction by a method of focused - an interview. Time for
filling of tables was given from the general calculation — 6 seconds from which 4,5 seconds on the reading
of the text (it was defined experimentally) and 1,5 seconds on exposure of estimates. The estimated
criteria were shown consistently (examinees for the first time saw the list) for accurate control assessment
time.

Texts were lecture material, applied in educational process and also the designed content of practical
training. While selecting texts, we tried to a particular specification of receptions to capture as much as
possible suggestive means. In the instruction were instructed on what it is necessary to pay attention.

Participants’ characteristics. Students of 1-4 courses of K. Zhubanov ARGU (N=80) participated in
the experiment. Results of 7 participants aren't represented in data.

Procedure.

I stage. Research of influence of suggestive ways taking into account various touch representations,
and first of all kinesthetic representative system which is expressed through motivation of the recipient to
specific actions of further studying of material. Kinesthetic predicates are implemented in language
through imperative moods of a verb.

1. "Do not reflect! Want to reach the truth! Act!" - a direct sense of an imperative mood of the
singular of a verb.

2. "We will direct your subconsciousness to unlock potential!" - the text with a modality of future
tense is submitted.
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. "Quickly penetrate!" - Use of an adverb.

. "Why don't you realize?" - Use Milton model, inducing to understanding.

. "Read and remember!" - A direct sense of an imperative mood of the plural of a verb.
. "This is what you need!" - value of incentive need.

7. "1 would like to discuss with you an issue, so important to you after you penetrate into sense
written" - understanding of sense written is meant here, and the attention is directed to the discussion.

8. "Interestingly, which of you can want to speak the first?" — Presupposition and intention to express
as the distracting factor and who will speak the first is self-evident.

9. "Together we will achieve success!" - Lexically the expressed joint action.

10. "Do you realize what something at you turned out perfectly?”, "You understand that you
somewhere can put the knowledge successfully into practice!" - These formulations use predicates of
understanding (to realize, understand) and presupposition after a comma that allows achieving focusing of
attention on positive experiences even if there are some failures, all the same something also somewhere
deserves your attention.

11. "Did you notice that you just will not be able to arrive in the same way?" - in this example, the
attention is directed to lack of the choice.

II stage. The participants didn't know that we boost their mental activity. During of study we hide the
learning topic so examinees could choose their own explanation of each statement.

AN DN kW

Findings.
Table 1 — Overall estimate of the effectiveness of suggestion
in the text and the rating of different ways of expressing a suggestive value
# Text 1 2 3 4 5 6 Mean | Sum
1 "Do not think so long! Want to reach the truth! Act!" 225 | 265 | 241 | 214 | 192 | 191 221 712
) We \'mll" direct your subconscious mind to unlock 300 | 350 | 342 | 334 | 355 | 328 335 397
potential!
3 | "Quickly go into!" 201 [ 223 | 235 | 186 | 202 | 191 206 789
4 | "Why do not you realize?" 262 | 272 | 274 | 245 | 271 | 251 263 656
5 " Read and remember !" 265 | 256 | 253 | 226 | 244 | 236 247 712
6 | "This is what you need!" 264 | 278 | 268 | 249 | 258 | 251 261 636
"I would like to discuss with you an issue, so important
7 to you, but after you think through a text." 3001329 1 322 1 313 1 301 1 306 312 477
“Interesting who would like to speak first?" 354 | 400 | 378 | 370 | 373 | 376 375 316
9 | " Together we will achieve success ! " 247 | 238 | 244 | 226 | 226 | 229 235 696
10 | "Did you realize that you make something perfectly?" 368 | 391 [ 368 | 370 | 349 | 356 367 356
1 Did you IlO'[lef': that you would not be able to behave in 344 | 320 | 346 | 338 | 321 | 337 336 468
the same way?
Average value 287 565
Note: From the 1st on - the 6th columns are presented — a total score of texts on criteria: 1. The text is convincing.
2. The text is well made. 3. The text is interesting. 4. I like the text. 5. It is pleasant to read it. 6. After reading this text, there
was desire more deeply to study subject contents further.

In the analysis of the obtained data, we made a decision that if statements scores is higher than
average (Mean = 2.87; Mean rank = 5.65) so this text include the hidden (modified) expression
suggestion.

Linguistic patterns of a person, determines what and how he thinks and feels. These patterns reveal a
person’s selftalk and his mental status. It is there for important to guide the cognition and normal
conversation to make it as positive as possible for self enhancement. If a person can replace the mind-
reading of another person’s thoughts, feelings, intentions, etc. by stating it to oneself as a “guess,” as a
“possibility”. Neuro-linguistic programming (NLP) techniques can help students become successful by
increasing their motivation, by decreasing their anxiety leading to learning improvement.
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Table 2 — The ratio of positions by the level of suggestion and the rating of various texts
with a different way of expressing the suggestive value

* *x Level of suggestion Scores
1 75 “Interesting who would like to speak first?" 375 | 316 8 712
2 73.4 | "Did you realize that you make something perfectly?" 367 | 356 10 397
3 67.2 | "Did you notice that you would not be able to behave in the same way?" 336 | 397 2 789
4 67.2 | "We will direct your subconscious mind to unlock potential!" 335 | 468 11 656
5 672 :}Ilivnvli)ltl}lsolf;i t;) t(ilxstc"l'lss with you an issue, so important to you, but after you 312 | 477 7 712
6 67.2 | "Why don't you realize?” 263 | 636 6 636
7 67.2 | "This is what you need!" 261 | 656 4 477
8 67.2 | " Read and remember !" 247 | 696 9 316
9 67.2 | " Together we will achieve success ! " 235 | 712 1 696
10 67.2 | "Do not think so long! Want to reach the truth! Act! " 221 | 712 5 356
11 67.2 | " Quick go into!" 206 | 789 3 468
Note: (according to figure) * - a relative position of the text. ** - suggestion level as a percentage.
80
70
60
50
40
30
20
10
0
2 6 7 8
B Text position 2 6 7 8
M The suggestion level | 75 | 73,4 167,20, 67 |62,40|52,6 52,2 |49,4| 47 |44,2 (41,20
Diagram of the relationship of positions on the level of suggestion and the rating of various texts
with a different way of expressing the suggestive value
Conclusion.

1. The statement "Interestingly who would like to speak first?" took the first position on the level of
a suggestion. The possible explanation is a fact in this text we are requesting for cooperation, and it
softens expression.

2. "Did you realize that you make something perfectly?" This type of statement activates student
motivation and asks them to repeat the successful experiment by rational reasoning and illusionary choice.

3. "Did you notice that you would not be able to behave in the same way?". We recommended to
compliance with reality and masked flattery.

4. "We will direct your subconscious mind to unlock potential!" The inner impulse of action isn't in
the human mind that's why this statement has the lower level of suggestion.

5. "I would like to discuss with you an issue, so important to you, but after you think through a text."
This type of suggestion promotes an opposite response cause it sounds more rigidly and interferes with
personal borders.
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6. "Why don't you realize ". It confirms some listener problem.

7. Further on decreasing from the seventh position on the eleventh imperative constructions which are
entirely authoritative follow and deprive of the recipient of choice.

One of the most important things for student who wants to be successful in education is having
mastered on his cognitive processes and emotion. In this research we figure out Milton’s Model can be a
useful tool for increasing student’s self-awareness and cognitive controlling that has effect on their
confidence. We recommend that Milton’s Model can be used in psychology consulting approaches,
relationship process between teacher and student. Thus, experimentally we proved the efficiency of use in
educational process the Erickson methods (Milton's model). Therefore, based on the findings, it is
suggested to consider NLP education along with other educational courses, not only to promote
individuals’ general health but also to lower depression, anxiety, social function reduction, and physical
problems, which will prevent mental and physical disorders.

Limitations of the Study. As primary objectives of our research are the psycholinguistic experiments
assuming realization of a particular speech behavior among the student's psychologists "devoted" to
specialty elements, our study has some restrictions. The respondents were only Russian-speaking students
that do not allow transferring the conclusions to another sample of respondents.
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BIJIIM BEPYJIEI'TI CYITECTUBTI SAICTEPAI ICUXOJIMHI BUCTUKAJIBIK 3EPTTEY

AHHOTanusi. Makanaaa KapaTbUIbICTAHY-FBUIBIME JKOHE T'YMAaHUTApPJIbIK UISSUIapibl aJaMHBIH Ceiliey ope-
KeTiHIH (aKTiUIepiH SKCIIEpUMEHTAIABl TeKCepy aCHEKTiCiHIe jKOHEe IKCTPATMHTBUCTHKANAH Oactar, (GoHeTHKaMeH
asiktail oteipein, HJIB opictemenepin naiinanany OO#bIHIIA MOcesieliep XKHUBIHTHIFbIHA KIPETIH COMIIEY CTpaTerHs-
JIApBIHBIH JKACBIPHIH OUIIPYJIEPIH KypacThipyFa MYMKIHIIK OepeTiH HEeWpOJMHIBUCTUKAIBIK OarnapiaMaliaybl,
KACBIPBIH, ECKEPUIMEWTIH MOHAEP/IIH alKbIHABIFBIH KOJIAHA OTBIPBIM, CTYJCHTTEP/IH JKaChIPbIH, CAHACKI3 YIKIE-
JIepiH 3epTTey Moamimertepi kentipinemi. byn perre, HJIB cyrrecTuBTi omicTeMenepiH KOCIMKOMIBIKTBIH JKOFaphI
JIOpEXKECIHE KETYIIH JICYETTI KOJMAAPHI PETIHAC MalaaIaHy MaKcaThl KOHbUIapl. bepiireH Mocenenep KUbIHThIFBI,
OKBITY/IBIH T€K KaHa ©31HIIIK TOKIpUOCCiHe Heri3/1ereH, eIarorThiH HAKThI KOCINTIK OPEKETiH CHIIATTay YIIiH KO3-
Faypl. HeliponcCHXONMOTHAIBIK IPUHITAIITEPII 3ePTTEY 9MIiICTEMENIEPIH/IET, )KaChIPHIH BEpOAIbl dCepIepaiH TICHXO-
JIOTHSUIBIK CapanTaMachlH KYPri3yre MYMKIHAIK OepeTiH acleKTiiepAi aHbIKTay YIIiH ceiyiey jkoHe Oacka naa
JKOFaphl TICUXHUKAIBIK (QYHKIVSUIAPBIH 3epAeiey, 3epTTey MakKcaThl Ooypl. DkcnepuMenTTi xkyprizyne K.)Kybanos
aTeiHAarel AOMY-nin 19-25 xac caHaTel apaibIFBIHIAFBl 1-4 Kypc CTYAEHT-IICUXOJOTTaphl KATBICTHL. JKaiImbl
anranna, 6apieirsl 80 pecnoHACHTTEpACH MaTiMeT anbiHabl. OHbIH imiage, 70 cryaeHT — ep Oamamap, 10 — K13 6a-
nanap. TeopusuIbIK TYpPFbIIAH, Ke3-KeJIreH MOTIHHIH HeMece MIKIpIiH HOTHKENUIIr, TUIAIH CYyTTeCTHBTI MyMKIHIIK-
TepiH MaKcHMalibl TaijanaHyra OaiiaHbpicTbl. ToxipuOeTiK KOJIMEH, OKYy YpAici OapbIChIHIA 3PHUKCOHIBIK
TeXHHUKaJIap/ibl Naijanany THIMIUIIr pacTainFad (HaKThl alTca, MUJITOH MOJIENB/EPI), OJ1 CTYACHTTEPAIH KOTHUTUBTI
KYPBUIBIMBIHBIH ~HEHPO-TICUXOJIOTHSJIBIK JIeTEPMUHAHTAIAPBIHBIH J1aMy €peKIIeNiKTepi MeH OJjapiblH oitnay
kabinerrepine HJIb TexHukamapbsIMeH acep eTy ypaici apachinia e3apa OaijlaHbICThl aHBIKTayFa MYMKIHIIK Oepi.

Tyiiin ce3mep: HeWpPO-TUHIBUCTHKAIIBIK OaraapiaManay, HeHpOJUHIBUCTHKA, CEMAHTHKANIBIK U depeHIual,
KOCINTIK KbI3MET, MHJITOH-MOJICIb.
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INCUXOJUHI'BUCTHYECKOE NCCJIEJOBAHHUE
CYITECTHUBHBIX METOJOB B OBYYEHUN

AnHoTanus. B craTtee mpUBOAATCS JaHHBIC HCCIENOBAHUS CKPBITHIX, O€CCO3HATEIHHBIX MOTHBOB CTYJCHTOB C
MPUMEHEHHEM TEXHOJIOTUH HeHpOo-THHTBUCTHYECKOTO TiporpamMmupoBanms (HJIIT), BeIpakeHHOCTH CKPBITHIX, HEOCO-
3HABAEMBIX CMBICIIOB, YTO ITO3BOJISIET MOCTPOUTHh WMIUTMIUTHOE BBIPA)KEHHE PEUEBBIX CTPATETWH C Y4EeTOM ecTe-
CTBEHHO-HAyYHBIX M TYMAaHUTAPHBIX HICH B aCIIEKTEe SKCIIEPHUMEHTAIFHON MPOBEPKH (PAaKTOB PEeUEBOIl AEATEIEHOCTH
4eJI0BeKa M BXOASALIMX B MPOOJIeMaTHKy UcIoib3oBaHus Metoauk HJITI, HaunHas SKCTPaJMHIBUCTHUKOM U 3aBepiiias
donerukoit. Takum 00pa3oM, CTaBHUTCS 3ajada MUCIOIb30BaHus MeToauk HJII kak MOTEHIMANBHOTO MyTH JOCTH-
JKEHUSI BBICOKOTO YpOBHsS IpodeccroHanu3Ma. JlaHHas mpoOseMaThka 3aTpoOHyTa JUls OINHMCAaHMS KOHKPETHOW
npodecCHOHANBHON NeATeNIbHOCTH IIe/larora, HWCKIIOYMTEIIFHO OCHOBAaHHAs HAa OIBITE IPENOAaBaHHsS aBTOPOB.
Llenbro uccaen0BaHus SBISIETCS U3YUYEHHE PEUEBBIX U JPYTHX BBICIINX ICUXUYECKUX (YHKIHMH, 4YTOOBI ONPENeIUTh
T€ acCHeKThl B METOJaX M3Y4YEHUS HEUPOINCHUXOJOTHUECKUX MPHUHLUIIOB, MO3BOJSIIOIUX CHENaTh KaueCTBEHHBIN
TICUXOJIOTHYECKUH aHaJ N3 CKPBITHIX BepOaNbHBIX Bo3aeHcTBHiA. Teoperndecku, 3pPpeKTHBHOCTE TF000TO TEKCTa HITH
BBICKAa3bIBaHUS 3aBUCUT OT MaKCHMAlbHOTO HCIOJB30BAaHUS CYITECTHBHBIX BO3MOXKHOCTEH S3bIKA. DKCIEPUMEH-
TaJBHBIM ITyTeM OBLTH MMOATBEPKACHA 2PPEKTUBHOCTD UCIIOIB30BAHMS B YUEOHOM TIPOIEcCce IPUKCOHOBCKUX TEXHUK
(a nmenHO Mozenn MMIITOHA), YTO MO3BOJIMIIO ONPEAETHUTH B3aUMOCBSA3b MEXIY OCOOEHHOCTSIMH Pa3BUTHS HEHPO-
IICUXOJIOTMYECKUX JETEPMUHAHT KOTHUTUBHOM CTPYKTYphl CTYACHTOB U IpoueccoM Bozzaeiicteus TexHuk HJIII Ha
WX MBIIUICHHE.

KaroueBble ciioBa: Helipo-JTMHIBUCTHYECKOE MPOrPaMMUPOBAHUE, HEHPOIMHIBUCTUKA, CEMAHTHYECKUI TU]-
(bepeniman, npodeccHoHaIbHAS IS TEIBHOCTD, MHJITOH-MOJICb.
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BASICS OF FINANCE MANAGEMENT IN CULTURAL
AND SOCIAL AND ECONOMIC DEVELOPMENT OF KAZAKHSTAN

Abstract. The management of finances in the development of culture becomes a strategic priority for the
modern economy of developed countries, not only because creating the conditions for organizing leisure and pro-
viding residents of the urban district with the services of cultural organizations, as well as for mass recreation of the
city residents, but also because it managed to generate a powerful sector of creative industries, which ultimately will
have a positive impact on social development. Social and cultural development accumulates positive effects in
various spheres, allows to turn weak points into strong ones, when cooperation of cultural organizations with other
social actors allows improving the urban environment, developing tourism, attracting investments, initiating the
creation of new jobs, helping to solve social and economic problems and help resolve conflict situations.

Keywords: management, finance, culture, socio-economic development, museums, parks, theaters, invest-
ments, the state.

Introduction. Finance, as an economic phenomenon, arose with the need to expand the scale of so-
cial production, the existence of the state [1, p. 414] and the reduction of transaction costs [2, p. 10, 105].
To maintain the state, resources are needed that would serve as an economic base for preserving the
country's integrity and development. To this economic basis can be attributed and finance.

Socio-economic and cultural development is a special type of state policy aimed at state regulation of
the development of the territory.

In modern conditions of market relations in Kazakhstan, the health of every person, as a component
of the health of the entire population, becomes a factor that determines not only the full value of its
existence, but also the potential of its capabilities. The level of health of the people, in turn, determines the
measure of socio-economic, cultural and industrial development of the country.

Results. In the absence of support in the sphere of culture, the tendency will continue to decline in
the quality and quantity of services provided, and the level of people's satisfaction with cultural services
will decrease. The deterioration of the material and technical base of cultural institutions will continue.

There will be a significant share of the cultural heritage of the urban district in need of restoration,
design of protection zones and the approval of the boundaries of the territories. It will be difficult to use
objects of cultural heritage in connection with the lack of them before investment preparation.

The competitiveness of the theater, museum, philharmonic society, etc. will decrease. The pace of
improvement of parks will not allow to provide the necessary level of quality of life for the population.
The need to develop a subprogram is dictated by new socio-economic and spiritual realities. The museum
is a reliable and effective socio-cultural institution, where the monuments of history, culture and art, which
play an important role in the spiritual development of man, are preserved. In addition, the museum carries
a wide range of social functions: educational, educational, educational, leisure.
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The problems accumulated during the economic recession require the introduction of a program
approach to the definition of the strategy and tactics of the development of museum activity, the
concentration of budgetary funds in the most important areas of preservation of the museum fund, and the
creation and development of an infrastructure (material and information) museum to solve the tasks of the
cultural development of the museum.

Recently, in the Republic of Kazakhstan, much attention has been paid to improving the financial
system of the state, developing new approaches to the financial strategy for the development of society.
The current situation in Kazakhstan clearly demonstrates the need to strengthen the regulatory role of the
state in the financial sector of the economy. The main problems in the sphere of state and local finance are:

— balance of budgets of all levels and state extra-budgetary funds;

— improvement of the tax system;

— increasing the efficiency of the use of public and private property;

— improving budget planning and forecasting;

— ensuring the unity of monetary and financial policies;

— effective use of public finances;

— strengthening of financial control, etc..

The development of society and a market economy is impossible without culture, education, health,
scientific and technological progress. Stimulating the progress in culture, education, health will pay off
many times. It can manifest itself in preferential lending, with small payments to the state budget. For
legal entities, organizations in these areas, it is desirable to set taxes not more than 10% of incomes, and
for individuals engaged in private practice in healthcare, education, culture - up to 5%. Today, the total
amount of Islamic Development Bank projects in Kazakhstan is about 670 million US dollars. In addition,
the Islamic Bank finances environmental projects to help residents of the regions adjacent to the Aral Sea,
Semipalatinsk nuclear test site, provides cooperation with the Islamic Educational, Scientific and Cultural
Organization ISESCO. This allowed Kazakhstani scientists to restore the monuments of cultural heritage,
study the history of the countries of the Islamic world - everything is quite solid [18, p.23]. The American
housing mortgage system is characteristic of civilized capitalist states. At the same time, within the
existing modern system, there may exist different models for financing the purchase or construction of
housing, which bear the imprint of the history of economic culture, mentality and level of economic
development. Characteristic in this respect is the German model, which is based on credit and construction
corporations (construction savings banks) Given the considerable natural, economic, cultural, historical
and ethnic specifics of the regions of Kazakhstan, there is not and cannot be any unified policy in the field
of accumulation [14]. But, it is quite obvious that the benefits for all regions are from the inflow of foreign
capital, both foreign and "foreign". They can stimulate the development of local production; promote the
introduction of innovations and new technology, help in the formation of new economic discipline, etc. In
parallel, it is useful to use and export capital in those regions where it is possible to earn an additional
surplus product, or, say, obtain scarce resources and raw materials on a confessional basis. Thus, despite
the fact that with the increase in the level of economic development, the integration of individual regions
into the single national economic complex of the country increases, the region is immanently inherent in
all economies, regardless of the level of development. In each country, distinct regional center are
distinguished, differing from other regions in specialization, the ability to attract financial resources based
on their geopolitical position or being centers of regional economies due to the historical and cultural
traditions of the country. Such brightly pronounced centers in other countries are: in the USA - Chicago,
in Germany - Berlin, in Russia - Yekaterinburg as the center of the Ural region, Novosibirsk as the center
of Siberia, etc. The regional exchanges located in these centers are not only mechanisms for attracting
investments to the region, but also an important factor shaping the investment climate in the region, which
affects its investment attractiveness. [20] The possible impact of activities on human health, historical and
cultural values and, as a rule, socio-economic conditions. The consequences of implementing the planned
activity should be evaluated not only in terms of their magnitude, but also in terms of their significance.
Potential impacts should be studied for all alternatives considered in the environmental assessment to
ensure that they can be compared and the most appropriate alternative selected. This stage of environ-
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mental assessment in most national systems is carried out by the initiator of activities or, on his behalf, by
specialized organizations.

With the acquisition of independence, the main priority areas of the state's activities in the cultural
sphere were announced:

— ensuring a high level of development of education and science, sports and tourism;

— preservation and development of the national culture and cultures of peoples and ethnic groups
inhabiting the Republic of Kazakhstan;

— preservation of historical and cultural heritage;

— conducting large-scale cultural actions aimed at promoting the best achievements and models of
cultural and spiritual development of Kazakhstan;

— expansion and deepening of international cultural cooperation;

— formation of the domestic market of cultural products and services.

At the same time, the modern culture of Kazakhstan is experiencing considerable difficulties. The
transfer of the planned economy to the rails of market relations, accompanied by a fall in output, caused
serious costs in the material and technical and financial support of cultural institutions, public education
and science. The humanitarian intelligentsia and specialists of the non-production sphere were socially
unprotected, which caused strikes of teachers and doctors of Kazakhstan in 1992. There is a tendency of
commercialization of culture. Under the pretext of democratization of society, low-quality iso and film
products penetrated the spiritual sphere, propagandizing pornography, violence, brutality. Modern cultural
processes in Kazakhstan reflect, on the one hand, the collapse of the totalitarian system, the difficulties of
the birth of a new independent state, the abandonment of the former narrow-class principles, and on the
other hand, the first steps of affirming pluralism, different forms of ownership, socio-political structures
and opinions.B 3Tux ropogax HaOIOAAFOTCS CICIYIOIINE TCHICHITUH

— social stratification of the population;

— leakage of youth to large cities;

— an attempt to create a favorable environment for the life and work of the urban environment, the
construction of art objects of temporary and permanent use;

— activation of the cultural life of the population, including the creation of favorable conditions for
the spiritual and cultural development of various social groups of the population.

To achieve effective results of the goals set, a well-considered strategy is needed that takes into
account both components of the result-both social, economic, and cultural. Economic efficiency requires
an economically rational distribution of production in space and the use of the production potential of each
region for the purpose of nationwide welfare; social efficiency is a spatial distribution of economic acti-
vity in which residents of all regions have more or less equal opportunities to achieve the desired welfare.
It is necessary to clearly understand in each particular case what is given priority and what are the
alternatives. If preference is given to economic goals, control over the social results of changes in the
economic policy of the region is necessary, if social priorities are given priority, it is necessary to closely
monitor economic processes. The system of goals of development of social and economic potential of the
region consists of two subsystems.

In analyzing the current socio-cultural situation, it is not necessary to deny the complex interaction of
global and local trends that are manifested in all spheres, including in the sphere of culture and science.
The processes of differentiation and integration of knowledge proceed with such intensity that, without
taking into account the seriousness of this problem, no philosophical, logical-methodological, science-
research development of any sphere of knowledge can be constructed in any fruitful way.

Conclusions. The rapid development of natural and exact sciences, the deepening of ideas about the
scientific picture of the world, the formation of new areas of humanitarian, social, historical, cultural
knowledge, the understanding of the role of technology and information in the modern world, the comp-
lexity of social forms of organization of science at all levels, up to the global, the formation of integrated
interdisciplinary areas of knowledge, concepts, approaches, disciplines, led to a serious restructuring of
the scientific space.
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The complexity and dynamism of public life, the increase in the scale of innovative processes in the
cultural, educational and information spaces predetermine the need to recognize positive and negative
trends in the development of museums and museology. The boundaries of the study are not yet strictly
outlined, and many questions cannot be answered unambiguously. One of the spheres of management and
management for the city are the objects of social and economic infrastructure, that is, the health care,
education, preschool education, culture, managed directly by the city, these areas are usually in the
municipal ownership and are supported through budgetary financing.
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KA3AKCTAHHBIH MOJIEHMET JKOHE DJIEYMETTIK-DKOHOMUKAJIBIK JTAMYBIHIAFBI
KAPJKBLTIAH/BIPY 1Bl BACKAPY HETT3/EPI

Annotanusi. CTpaTervsuiblK JJaMbIFaH eNAepIiH Ka3ipri 3aMaHfbl SKOHOMHUKAHbIH 0achIM, ©MTKEHI JeMalbic
YILIH JKaFqai xkacay *oHe KalajblK ayJaH TYPFhIHIAPBI MOJICHH YHBIMAAPIbIH KbI3METTEPIH KAMTaMachl3 €Ty FaHa
eMec, COHal-aK Kajia TYPFhIHIApPhI XKammail ThIHBIFY, COHIAN-aK oJ1 KyaTThl FeHepanusuiay KaOuneTTi OoJFaHbIHA
Oacram MOJICHHETIHIH TaMybIHA KapPKBUTBIK MEHEDKMECHT CaibIN KEITEHE, JICYMETTIK JaMyblHA OH 9CEPiH TUTi3ell,
IIBIFaPMAITBUTBIK MHITyCTPHS. OJICYMETTIK )KOHE MOJICHH JJaMy, TYPJIi canajiapaa OH OCepPiH )KUHANIBI MOJACHU YHBIM-
JTApJIbIH BIHTBIMAKTACTHIK JKOHE 0acKa Jia QJICyMETTIK aKkTepIiep, KallallblK OPTaHbI KAKCAPTY YIUIIH TypU3M/IL TaMbITY,
MHBECTHLIMSIIAP TAPTY, KaHA JKYMBIC OPBIHIAPBIH KYPYFa 0ACTaMAIIbUIBIK JKOHE QJICYMETTIK-9KOHOMHUKAIIBIK MICe-
JeNepIi MenryTre KeMeKTecy Oepei Ke3zie, KYIITi ilTiHe 9JIci3 JKaKTapblH OYpyFa MYMKIHIIK Oepei JKoHe KaHKaIIbI
JKaFaaiapapl Melryre KOMEKTECe/Ii.

Tyilin ce3mep: Oackapy, KapKbpl, MOICHHET, OJIEYMETTIK-OKOHOMHUKAJBIK IaMy, Mypaxkaliap, MapkTep,
Tearpiap, MHBECTHLIUIIAP, MEMJICKET.
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OCHOBBI YIIPABJIEHUA PUHAHCAMMU B KYJIbTYPHOM
N COIUAJIBHO-2KOHOMMWYECKOM PA3BUTHU KASAXCTAHA

AHHOTanusl. YmpasieHHe (UHAHCAMH B Pa3BUTHH KYJBTYPbl CTAHOBHUTCS CTPATEIMYECKHUM IPUOPHTETOM
COBPEMEHHOM DKOHOMHMKH Pa3BHUTBIX CTPaH, HE TOJIBKO MOTOMY, YTO CO3aHUE YCIOBUM JUIS OPTaHU3ALMH JOCYra U
oOecrieueHnst )KUTEIeH TOPOJCKOTO OKpyra yCIyraMH OpraHM3alMil KyJbTypbl, a TaKKe Ul MacCOBOTO OTIbIXa
KHUTENCH ropojia, a CKOJIbKO ITOTOMY, YTO CyMeNa T€HEpHpOBaTh B ce0C MOIIHBIM CEKTOP TBOPYECKUX MHIYCTPHH,
9YTO B KOHEYHOM CYETE IOJIOKUTENBHO CKa)XXETCS Ha COLMANbHOM pa3BUTHH. COLHMAIbHO-KYJIBTYPHOE DPa3BUTHE
AKKyMYJIUPYET IMO3UTUBHBIE 3 PEKTHI B pa3HBIX c(hepax, IO3BOJISIET IIPEBPATUTH CIIa0ble CTOPOHBI B CHIIBHBIE, KOT/Ia
Koomepanusi OpraHu3aluii KyJbTypbl ¢ APYTMMH COLMAIBHBIMUA CYOBEKTaMH IO3BOJISET YJIy4IIaTh TOPOJCKYIO
cpeny, pa3BHBaTh TYpU3M, NPHUBJIEKATh MHBECTUIMH, MHUIMUPOBATH CO3JaHHME HOBBIX PabOYMX MECT, MOMOIaTh
PELICHUIO COLMATbHO-9KOHOMUYECKHX ITPOOJIEM H CIIOCOOCTBOBATH Pa3pelleHHI0 KOH(INKTHBIX CUTYalnH.

KitroueBble cioBa: ynpasieHue, (GUHAHCHI, KyJIbTYpa, COLHAIbHO-OKOHOMHYECKOE pa3BUTHE, My3€H, MapKH,
TeaTpbl, THBECTULIMH, TOCYAapPCTBO.
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SOME ASPECTS OF ACTIVITY
OF THE ISLAMIC BANKING SYSTEM
IN THE MARKET OF FINANCIAL SERVICES

Abstract. Throughout the last twenty-fifth anniversary the financial and banking sector of economy, both the
certain countries, and the whole regions periodically experiences the acute crises, which are expressed in the sudden
and sharp growth of number of banks, the investment and insurance companies finding the insolvency. In recent
years possible ways of replacement of percent attentively were considered by Muslim experts in economy and ban-
king. Muslim economists have developed economic models of interest-free economic system and have analyzed
consequences of cancellation of percent on the economic growth, establishment of resources and distribution of
income. They have also proved theoretical base for the organization of modern banking on an interest-free basis. The
big contribution to practice about interest-free banking was also made by bank staff. The concept of interest-free
banking is not purely theoretical category anymore. In the last two decades were created several Islamic banks in the
different parts of the world; they work successfully. Three countries of the Islamic world: Pakistan, Iran and Sudan
have made useful attempt to abolish percent on the scale in all economy, which led to the significant progress.

Key words: kharadzh, currency system, International bond market, financial shocks, default, financial markets
of the world, globalization of financial activity, insolvency virus, financial institutions, banking.

In the market of financial services the young Islamic bank shows the development by involvement of
the non-Muslim population in ranks of the regular customers. The number of non-Muslim clients dyna-
mically grows, for example, the Islam Malaysia Berkhard bank during the rather small period (1984-1993)
has increased the number of the clients to the 350th thousand from whom 17 thousand. In 2007 the
number of clients became more than one million; 10 % of them are not Muslims.

Such situation in the world banking sector shows the nature of Islamic banking system, based on the
ethical principles. The statistical analysis of the sector of consumers of Islamic banks proves the viability
of Islamic financing, irrespective of race and religion of the consumers of Islamic bank. Advantage of
Islamic bank, to our mind, in the ethical and philosophical component, which provides the consumer of
Islamic banks with additional factors of insurance. It is the huge potential of instruments of protection,
both for the client, and for the bank by itself.

There are well known three main groups of activity of Islamic bank: reception of deposits from the
clients of the bank, financing of projects, and other banking services. The principles of Sharia are applied
and interpreted by the countries, according to the internal laws, adopted by the government. The structure
of banking products of Iran is an example of use of Islamic bank tools (see table 1).

So, in the field of construction and repair such forms of rendering of services as civil partnership,
installment sale, cards al Hassan, Dzhoalya and direct investments are applied. The principles of Islamic
bank have not only positive characteristics, but promote growth of financing of the industrial sector, in
spite of the fact, that many countries are agrarian. Focusing on a certain sector or branch at Islamic finan-
cing depends on external and internal factors of development of bank.
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Table 1 — Structure of banking products

# Principles of Sharia Field of Application Type of Activity
1 Installment Sale
2 Civil Partnership
3 Legal Partnership
4 Payment by Installments
5 Forward Transaction . In(liustry
- Production Agriculture

6 Direct Investments Mining
7 Kard Al Khasan
8 Dzhoalya
9 Mozarima
10 Makasat
1 Modaraba
2 Civil Partnership Import

- Trade Export
3 Legal Partnership Domestic Trade
4 Dzhoalya
1 Civil Partnership
2 Legal Partnership
3 Installment Purchasing Service
4 Installment Sale
5 Dzhoalya

External factors of development for Islamic bank have four directions: rules of the Central bank,
economic situation, competition, and image of reputation of bank. Pakistan, being the main player in the
Islamic banking market, is guided by the circulars of National bank of Pakistan, containing the principles
of project financing.

In Bangladesh the banks are based on the basic principles of Sharia practices, so-called “bai
bisaman”. Further we’ll show the table of coincidence of the principles of Sharia, involved in Islamic
banking system (see table 2).

Table 2 — Comparison of the Principles of Sharia over the Countries

# E?gﬁgﬁ; Malaysia | Bahrain | Bangladesh | Indonesia Kuwait Turkey Ugitmei(ia/;rsab Jordan

1 Musharaka - + + - — + 5
2 | Mudaraba + - + _ _ + 5
3 | Murabacha + + - + _ + 6
4 | Bai Bisaman + — - - _ — _ _ 1
5 | Idzhara + + - — - _ + + 4
6 | Kard Khasan - - + - - - — + 2
6 Istisna + - _ _ + _ + + 4

4 3 2 2 0 6
As we see from the table, such principles of Sharia as “bay bisaman” and “Kard Khasan” are used
less.

The analysis of the instruments of Islamic financing over the countries shows lack of the universal
standard between the countries-participants of IBD, which doesn’t prevent the principle in each country in
order to develop all branches in own country with the means of Islamic financing. It is provided by the
various sources in the different countries (see the chart 1).

The graphic analysis of the structure of Islamic financing shows that the main emphasis was made on
the development of the fund forming branches: construction and industry are actively financed by all
countries-members of IBD.
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Chart 1 — Graphic Analysis of Structure of Islamic Financing

Internal factors of the development of Islamic bank determine the competitive level by two main
aspects: quality of management and the standards of service. Experts of Islamic financing emphasize the
fact of use by the clients the products of Islamic banks for the economic reasons. They have no depen-
dence on religious affiliation. Clients of Islamic banking products are attracted by an efficiency factor in
relation to regular customers of bank with the minimum quantity of conditions of service. Islamic banks
actively promote the international trade and development of globalization processes, provide the letters of
credit of mudarab, import the stated goods and protect the client of bank from risks. The algorithm of
financing of import of goods by the Islamic banks we would like to show in the figure (see the figure 1).

Statement of the Client of Bank for Import of Goods

information about the exporter price, quantity, size

A4

Receiving Bank 's Approval in the Form of Deposit or Letter of Credit
authorized bank exporter

Contract of Sale of Imported Goods

delivery condition

price

Exporter Delivers Goods

Report to Authorized Bank and Issuer |

A4

Approval of the Property Right by the Issuer to the Client on the Imported Goods

Figure 1 — Algorithm of Financing of Import of Goods
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Table 3 — Role of Islamic Bank in Maintaining the International Transactions

# Agreement Type Role of Bank Interest of Bank

1 Vakala Agent and Client’s Representative Payment for Services

2 Musharaka Client’s Partner From Financing Shares Commission Charges for Services and
Management. Profit Share

3 Murabacha Islamic Bank Businessmen Fixed Rayment anc} E_xpenses on Management.
Collecting. Commissions.

Stimulation of international trade in Islamic banks is conducted by three methods or ways: Vakala
method, Musharaka method, Murabacha method (see table 3).
Thus, the economic behavior of Islamic bank carrying out the international transactions with the
clients of bank, bank active businessmen, bank partner and bank agent (see figure 2).

~N

Bank businessmen

Bank partner

Figure 2 — Role of Islamic Bank in Carrying Out the International Transactions

Structure of rendering services of the international transactions in all countries of IBD is different, but
provided of all participants of IBD with the powerful instrument of the development of the international
trade between all countries. Only Malaysia provides all types of service in the sphere of international
trade. It is known that there are three sources of Islamic banks: deposits, share capital, and other obli-
gations. The paid capital, various reserves, retained earnings enters the share capital. The structure of
sources of financing of the countries of participants of IBD is presented in table 4.

Table 4 — Sources of Financing of Islamic Banks over the Countries to Participants of IBD

# Country-Participant of IBD Investments Capital Stock Other Obligations Total
1 Malaysia 88,4 5,6 6,0 100
2 Bahrain 72,3 20,5 7,2 100
3 Bangladesh 86,9 6,2 6,9 100
4 Indonesia 87,0 8,0 5,0 100
5 Kuwait 74,4 16,0 9,06 100
6 Turkey 81,2 14,5 43 100
7 United Arab Emirates 77,6 12,7 9,7 100
8 Jordan 84,8 12,5 3,1 100
Average Value 81,6 12,0 6,4 100
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The analysis of sources of Islamic banks shows its focus not only on the share capital, but the depo-
sits of investors: in average- 81,2 percent from all sources of financing. Thus, the efficiency of activity
of Islamic banks strictly depends on the number and volumes of deposits, the policy and management
of Islamic bank. The evident comparative chart of sources of financing of IBD is provided in the
chart 2.

Sources of financing

M deposits
B share capital

 other sources

Chart 2 — Sources of Structure Financing of IBD

Activation of deposits in Islamic banks is stimulated with the realization of policy of powerful social
programs of Islamic banks in the several directions: educational help, humanitarian help, and charitable
help. Strengthening of the social activity provides by the Bank of Bangladesh through “Islamic Bank
Foundation” with the types of the next programs:

— formation of income;

— health care;

— education;

—religious education;

— human Resources.

In accordance with the social program the Bank of Bangladesh has constructed six medical institu-
tions, service centers, five educational institutions, including the fund of the improvement of quality of life
in the society. Since 1995 in Bangladesh was established the monetary vakuf certificate. Islamic banks
give the chance of transparent mobilization and distribution of zakyat. “Such management provides the
multilateral analysis of the situation, adoption of extraordinary decisions, effective creativity” [1, p. 64].

The increasing consumer demands from the banking services dynamical changes in the institutional
structure of the financial market, for example, auto credit, retail institutions, etc. Existence of free consu-
mer segment of the Muslim population gives strong competitive advantages for the development of Isla-
mic banks in the territory of the Russian Federation. “The banking system is a set of the banking institu-
tions, functioning in the territory of any country” [2].

There are the following factors of the strengthening of competition in the banking services:

— increase the number of competitors in the corresponding market;

— competition grows in the market on consumer demand for banking services;

— insufficient differentiation of banking products also strengthens the competition between the
participants of the financial market;

— intensity of the strategic behavior of banks leads to the strengthening of the competition.
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Thus, the constructive behavior of IBD in the market is the condition of application of successful
economic forecasts in the field of bank’s activity.

The analysis of the competitiveness of banking product has been carried out by use of the special
technique. K. R. Nurmagambetov has adapted Islamic Bank with important algorithm:

— definition of the list of experts in the field;

— ranging of factors of the cost of the product;

—ranging by experts of the level of service of the client of bank;

— calculation of level of competitiveness of banking product;

— adoption of the strategic decision.

The basic formula for calculation of level of competitiveness of a banking product is offered
[3, p.58]:

a B 14
i R v M
UPSk Cr UOx

There are:

— the first composed this relation of the level of consumer cost of a banking product;

— the second composed this relation of the prices of banking products of competitors and the studied
bank;

— the third composed this relation of the level of service of the client of bank;

— degrees of fractions have to be equal to 1.

For achievement the convenience of calculations for the formula we would like to offer the following

tables (see tables 4, 5).

Table 4 — UPS Banking Product of Two Banks

# Consumer properties of banking product Al Khalil RK Amal competitor Relative Significance
1 2 3 4 5
1 Availability of Information 5 4 0,20
2 Reputation of Product 4 5 0,30
3 Hedging of Risks 4 5 0,20
4 Effectiveness 5 3 0,20
5 Maintenance by Consulting 5 4 0,050
6 Liquidity 4 3 0,050
1,00

Absolute value of level of consumer properties of a banking product for the studied bank:
UPSr=5%2 4 403 4 402 4 502 4 50,05 4 4005 = 7793,
UPSk = 492 + 503 4 502 4 302 4 4005 1 3005 =7 69(;

Table 5 — Level of Bank Service of Two Banks

# Factors of Level of Service of the Client of Bank Al Khalil RK Amal Relative Importance Factor
1 Professionalism of the Officer of Bank 5 4 0,5

2 Skill to Communicate of the Manager 4 4 0,3

3 Degree of Empathy of the Manager of Bank 3 3 0,1

4 Feedback from Clients of Bank 5 4 0,05

5 After-sales Service of the Client by Bank 4 3 0,05
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Absolute Value of Level of Bank Service for Bank:
UOr =5%5 + 493 4 301 4 5005 + 4005 = 7,018;
Absolute Value of Level of Bank Service for Bank of the Competitor:
UOKk = 4%° + 403 4 301 4 4005 4 4005 = 6,820;

Absolute value of level of competitiveness of banking product by all criteria:

7,793 15000 7,018
y=[22] o3 4 [Z52]02 4 (28805 = 3299,
7,690 16000 6,820

In the conclusion we would like to stress, that the competitiveness of banking product of Al Khalil is
positive on the relations between the bank and the competitor. The leading strategy of the behavior in the
market of the banking services must be chosen carefully and correctly.
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BAHK )KYWECIHIH KEWMBIP ACHEKTLJIEPI UCJIAM KAPXKbI KbIBMETTEPIH KOPCETY
HAPBIFBIHIAT'BI KbIBMETIH

Annoranus. Kazakcran PecmyOmukachl MEMJICKETi JKamIbl anFaHAa YITTHIK SKOHOMHUKAHBIH Oocekere Kali-
JETTUIITIH apTTHIPY OaFBITHIHIAFGI, HAKTHI aliFaHAa KOCIMKEPIIKTI TaMBITyJa KONTEreH MJceleNep ey YCTiH/e.
Onap 3KOHOMHKAHBI KYPBUIBIMIIBIK ©3TEpPICTEp XKYPrizy, OpPTYpii IKOHOMHKAIBIK cajajlaplarbl TEXHOJOTHSIIBIK
KYPBUTBIMIIBIK, KEMITUTIKTEPIi KO¥0, 1IIKi HHTETPalUsHBI KETUIIIPY, COHBIMEH KaTap eHAipTill KYIITepaiH 09ceH aa-
MYBIH KO0, HH)PACTPYKTYPAHbI JAMBITY JKOHE HAPBIK WHCTUTYTTAPBIH JKETUTAIpy Oonbin Tadbutaasl. OCkHl xKarmaan-
nap Kazakcran PecmyOnmukachiHma KOCIIKEPITIKTI JAMBITY MEMJICKETTIH SKOHOMHUKANBIK cascaT OarbITBIHIAFbl Oa-
CBIMJIBIKKA He Ooubin caHanaabl. Kasakcran PecryOnukachiHa KOCIIKEPITIKTI TaMBITY SJIEMHIH JaMbFaH elIepiH-
JIETiJICH dJ/Ie Kaiiaa epekine Oosica aa, Kasipri KasakcraH 3KOHOMHKACHIH/IA IIAFBIH KOHE OpTa Ou3Hec Oenrini mope-
JKeJieri e3iHe THicTi opbiHFa ne Oonabl. COHFBI Ke3/ep/e MIaFblH JKOHEe OpTa OM3HEC CyOBEeKTIIepiHIH KACINKepIIiK
opTazia ecyi Oaifkanca J1a, OJI OpTa aca KeIl Kap>bl KYFOIbl KOKET eTHEH i, xKa0JpIKTap MEH KONTEreH KhI3METKEp-
JIepiHiH KOOIepalMsChl KOK OarbITTap Oonbin Tadbutazel. lller emmepnid ToipuOeciHe >KYTiHCEK, KOCINKepIIiK
Kasakcran SKOHOMUKACBHIH TYPaKTaHIBIPYIBIH JKOHE JAMBITYIBIH PEaIbl CEKTOPBIHA aifHAaTybl MYMKiH. HaphIKTBIK
opTara, THIMIUIITIH CHNATTaWTBIH SKOHOMHUKAHBIH TYPAKTBUIBIFBIH KaMTaMachl3 €Ty YIIiH eHJIIpy MEH OTKI3yIiH,
OHIMJIEp MCH TEXHOJIOTHSIAp, MHHOBAUSUIAP ipi KOCITOPBIHAAP KAP KBUIBIK TYPAKTBUIBIFBIH, OOCEKEIECTIKKE HETi3-
JIEJITCH CBHIPTKBI OPTAHBIH OJCEKeNecTep JKacaraH KaJdaMbIH PEaKTUBTI KY3€re achIpabl XKOHE CTPATETUSUIBIK TYP-
JCHITIpe/Ii.

Tyiiin ce3mgep: WHHOBANUSIIAP, HAPHIKTHIK YKOHOMHKA, KOCIMKEPIiK, IKOHOMHUKAJBIK JaFIapbIC, YITTHIK 3aH-
Hama, Oocekere KaOUICTTUTIK, SKOHOMHUKAFa BIKIAJbI, YITTHIK TAOBIC, CHOCK HAPBIFBIHBIH THIMALUIITI, 09CEKEeNIeCTiK
MOTEHIIHAJ.
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HEKOTOPBIE ACITEKTBI JESATEJbHOCTHA HCJIAMCKON BAHKOBCKOIM CUCTEMbI
HA PBIHKE ®UHAHCOBBIX YCJYT'

AnHoTanus. Ha mpoTsDKeHHH TOCIIEIHEro ABaIUATHIIATIICTHS (DUHAHCOBBIH M OAHKOBCKUH CEKTOpP 3KOHO-
MUKH, KaK OTACIBHBIX CTPaH, TaK ¥ LEIBIX PETHOHOB MEPUOTUICCKH UCTIBITEIBACT OCTPHIC KPU3UCHI, BBIPAYKAIOIIACCS
BO BHE3aITHOM U PE3KOM POCTE YHClia OaHKOB, MHBECTUIIMOHHBIX M CTPAXOBBIX KOMITAHUH, OOHAPYKUBAIOIINX CBOIO
HEIJIATE)KECTIOCOOHOCTh. B mocieHue rojibl MyCyJIbMAHCKUMH 3KCIEPTAMHU [0 3KOHOMHKE M OaHKOBCKOMY ey
BHUMATEIbHO PACCMATPHUBAIMCH BO3MOXHBIC MYTH 3aMEHbI MpoleHTa. MyCylbMaHCKHEe SKOHOMHCTBI pa3padboranu
HKOHOMHUYECKHE MOJIENH OECIPOLCHTHON 3KOHOMHYECKOW CHUCTEMbI M MPOAHATU3UPOBAIU IOCIEACTBHSI OTMEHBI
MpOLIEHTa HA SYKOHOMHUYECKHI POCT, YCTaHOBJIEHHE PECypCcoB M pacmpenenenue goxona. OHM Taxke 000CHOBaIU
TeopeTHuYecKyto 0a3y AJisi OpraHu3alui COBPEMEHHOI'0 OaHKOBCKOIO Jiesia Ha OecIpoleHTHO# ocHoBe. Boubioii
BKJIAJI B IPAKTUKY O OECIPOIIEHTHOM 0aHKOBCKOM Jielie TakyKe BHeCIn OaHKOBckue paboTHukH. KoHnenus 6ecmnpo-
LEHTHOr0 0aHKOBCKOT'O JieJia Y)K€ He SIBJISETCS YHCTO TEOPETUUECKOM Kareropued. B mociennue nBa necatuieTvs
OBUIO CO37aHO M pabOTaOT Ha OECIPOLEHTHOH OCHOBE HECKOJIBKO MCIAaMCKUX OAHKOB B Pa3HBIX YacTsX Mupa. Tpu
cTpaHbl HcraMckoro mupa: Ilakucran, Mpan u CynaH TpeQnpuHsIIA CMETYH TOMBITKY YIPa3IHUTH IPOICHT B
MacuiTabe Bcelf 5KOHOMUKH, YTO MPUBEIIO K 3HAYUTEILHOMY IIPOTPECCY B ITOM.

KiaroueBble ci10Ba: Xapalk, BaJIIOTHas cUcTeMa, MeEXIyHApOIHBI PBIHOK OONUTAIi, (HPUHAHCOBBIC MO-
TpsiceHus, NedonT, GUHAHCOBHIE PHIHKH MHpa, Tiiobanm3anus (GUHAHCOBOW AEATENBHOCTH, BUPYC HEIUIATEKECIO-
coOHOCTH, (PMHAHCOBBIE YUPEXKICHHS, OAHKOBCKOE JEJIO.
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CURRENT TENDENCIES OF THE DEVELOPMENT
OF SOCIAL INSURANCE IN THE USA

Abstract. The term of social protection in the USA is treated as the state system of social safety, which consists
of two main forms: social insurance and the state relief aid. There arediffering from each other in financing sources.
Payments for social insurance are made from the insurance funds, formed at the expense of tax on social insurance,
which is raised from hired workers and businessmen, and also income from state ownership. There are several largest
three national funds:

— fund of old-age insurance, disability and in case of loss of the supporter;

— fund of insurance of public servants;

— fund of the help to neededpersons.

The system of provision of pensions extending to constantly busy hired workers and self-employed persons has
been entered into the USA by the law of 1935 “About social security”, acting till present with numerous changes and
additions. For employees on the railroad, federal employees and most of employees of states and local authorities
there are special systems of provision of pensions. As the benefits in the USA provide to pensioners free medical
care, free drugs, large packages of food, reduce rent to 100 dollars per month.

Keywords: social assignments, insurance, pension, hired workers, social safety, funds, grants, insurance pre-
miums, the combined rate, medical care.

The OASDI program, which for most Americans means Social Security, is the largest income-
maintenance program in the United States. Based on social insurance principles, the program provides
monthly benefits designed to replace, in part, the loss of income due to retirement, disability, or death.
Coverage is nearly universal: about 96% of the jobs in the United States are covered. Workers finance the
program through a payroll tax that is levied under the Federal Insurance and Self-Employment Contri-
bution Acts (FICA and SECA). The revenues are deposited in two trust funds (the Federal Old-Age and
Survivors Insurance Trust Fund and the Federal Disability Insurance Trust Fund), which pay benefits and
the operating expenses of the program. Benefit payments totaled over $343.2 billion in fiscal year 1996. In
1996, 43.7 million persons received monthly benefits In December 1996, 43.7 million persons were
receiving monthly benefits totaling $29.4 billion. These beneficiaries included 30.3 million retired
workers and their spouses and children, 7.4 million survivors of deceased workers, and 6.1 million
disabled workers and their spouses and children.

Social Security is an important source of retirement income for almost everyone; 3 in 5 beneficiaries
aged 65 or older rely on it for at least half of their income. Social Security is also an important source of
continuing income for young survivors of deceased workers: 98% of young children and their mothers or
fathers are eligible for benefits should a working parent die. Four in five workers aged 21-64 and their
families have protection in the event of a long-term disability.

The program covers work performed outside the United States by American citizens or resident aliens
who are employed by an American employer, employed by a foreign affiliate of an American employer
electing coverage for its employees, or (under certain circumstances) the self-employed. Major Exclusions
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Federal civilian employees hired before 1/1/84 Agricultural workers and domestic workers whose earnings
do not meet certain minimum requirements Persons with very low net earnings from self-employment The
majority of workers excluded from coverage are in three major categories: (1) Federal civilian employees
hired before January 1, 1984, (2) agricultural workers and domestic workers whose earnings do not meet
certain minimum requirements, and (3) persons with very low net earnings from self-employment
(generally less than $400 per year). The remaining few groups excluded from coverage are very small. An
example is certain nonresident, nonimmigrant aliens temporarily admitted into the United States to study,
teach, or conduct research [1, p. 58].

Certain family employment is also excluded (such as employment of children under age 18 by their
parents). Ministers and members of religious orders who have not taken a vow of poverty and Christian
Science practitioners have their professional services covered automatically as self-employment unless
within a limited period they elect not to be covered on the grounds of conscience or religious principle.
Religious orders whose members have taken a vow of poverty may make an irrevocable election to cover
their members as employees. Employees of State and local governments are covered under voluntary
agreements between the States and the Commissioner of Social Security. Each State decides whether it
will negotiate an agreement and, subject to special conditions that apply to retirement system members,
what groups of eligible employees will be covered. At present, more than 75% of State and local em-
ployees are covered.

Special rules of coverage apply to railroad workers and members of the uniformed services. Railroad
workers have their own Federal insurance system that is closely coordinated with the Social Security
program. If they have less than 10 years of railroad service, their railroad credits are transferred to the
Social Security program. Under certain circumstances, members of the uniformed services may be given
noncontributory wage credits in addition to the credits they receive for basic pay. The Social Security
Trust Funds are reimbursed from Federal general revenues to finance noncontributory wage credits.

To qualify for Social Security a person must be insured for benefits. Most types of benefits require
fully insured status, which is obtained by acquiring a certain number of credits (also called 11 old-age,
survivors, and disability insurance In 1997, workers earn one Social Security credit for each $670 of
annual earnings, up to four credits ($2,680 = 4 credits) per year quarters of coverage) from earnings in
covered employment. The number of credits needed depends on the worker’s age and type of benefit.
Workers can acquire up to four credits per year, depending on their annual covered earnings. In 1997, one
credit is acquired for each $670 in covered earnings. This earnings figure is updated annually, based on
increases in average wages.

Persons are fully insured for benefits if they have at least as many credits (acquired at any time after
1936) as the number of full calendar years elapsing after age 21 and before age 62, disability, or death,
whichever occurs first. For workers who attained age 21 before 1951, the requirement is one credit for
each year after 1950 and before the year of attainment of age 62, disability, or death. Persons reaching age
62 after 1990 need 40 credits to qualify for retirement benefits. For workers who die before acquiring fully
insured status, certain survivor benefits are payable if they were currently insured- that is, they acquired 6
credits in the 13-quarter period ending with the quarter in which they died.

Beneficiaries may have some or all benefits withheld, depending on the amount of their annual
earnings. Benefits payable to a spouse and/or child may also be reduced or withheld due to the earnings of
the retired worker. This provision, known as the earnings test (or retirement test) is in line with the
purpose of the program - to replace some of the earnings from work that are lost because of the worker’s
retirement, disability, or death. 1997 Earnings Test Age 70 No limit Age 65-69 $1 less for every $3 over
$13,500 Under age 65 $1 less for every $2 over $8,640 The dollar amount beneficiaries can earn without
having their benefits reduced depends on their age. Persons aged 70 or older receive full benefits
regardless of their earnings.

In 1997, benefits for persons under age 65 are reduced $1 for each $2 of annual earnings in excess of
$8,640; benefits for persons aged 65-69 are reduced $1 for each $3 of earnings above $13,500. The
exempt amounts for persons aged 65-69 will increase gradually to $30,000 in 2002, while amounts for
those under age 65 will be indexed to the growth in average wages. After the year 2002, amounts for
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persons aged 65-69 will also be indexed to increases in average wages. A “foreign work test” applies to
beneficiaries who work outside the United States in noncovered employment. Benefits are withheld for
any month in which more than 45 hours of work is performed. Generally, any benefits to family members
are also withheld. The test is based on the amount of time the beneficiary is employed rather than on the
amount of money the beneficiary earns because it is impractical to convert earnings in a foreign currency
into specific dollar amounts [2, p. 64].

To be eligible for disability benefits, workers must be fully insured and must meet a test of substantial
recent covered work- that is, they must have credit for work in covered employment for at least 20 quar-
ters of the 40 calendar quarters ending with the quarter the disability began. Young workers disabled
before age 31 may qualify for benefits under a special insured status requirement. They must have credits
in one-half the calendar quarters after age 21, up to the date of their disability, or, if disabled before age
24, one-half the quarters in the 3 years ending with the quarter of disability. Blind workers need only to be
fully insured to qualify for benefits. For purposes of entitlement, disability is defined as “the inability to
engage in any substantial gainful activity (SGA) by reason of any medically determinable physical or
mental impairment that can be expected to result in death or that has lasted or can be expected to last for a
continuous period of not less than 12 months.” A person’s age, education, and work experience are
considered along with the medical evidence in making a determination of disability. A less strict rule is
provided for blind workers aged 55 or older. Such workers are considered disabled if, because of their
blindness, they are unable to engage in SGA requiring skills and abilities comparable to those required in
their past occupations.

The impairment must be of a degree of severity that renders the individual unable to engage in any
kind of substantial gainful work that exists in the national economy, regardless of whether such work
exists in the immediate area in which the individual lives, or if a specific job vacancy exists for that
person, or if that person would be hired upon application for the work. The amount of earnings that
ordinarily demonstrates SGA is set forth in regulations. For no blind beneficiaries, earnings averaging
more than $500 a month are presumed to represent SGA, and earnings below $300 generally indicate the
absence of SGA. The SGA level for statutorily blind beneficiaries is $1,000 a month. Unlike the Retire-
ment and Survivors Insurance program, which is an entirely Federal program, the law mandates Federal
State cooperation in carrying out the DI program. Each State's Disability Determination Services (DDS)
develops the medical evidence and makes an initial determination of disability, after SSA determines that
the applicant is insured for benefits. DDS costs are reimbursed to the States by the Federal Government.
The applicant may appeal an unfavorable decision through a four-step process taken in the following
order: a reconsideration ofthe initial decision; a hearing before an Administrative Law Judge; a review by
the Appeals Council; and lastly, filing a civil suit in Federal District Court. A sample of DDS decisions is
reviewed by SSA to assure consistency and conformity with national policies. Applicants may be referred
to the State vocational rehabilitation agency. If they are offered services and refuse them without good
reason, benefits may be withheld. SSA pays for the cost of the rehabilitation services if such services
result in a beneficiary’s return to work at the SGA level for at least 9 continuous months. Monthly benefits
at a permanently reduced rate are payable to disabled widow(er)s beginning at age 50, based ox the same
definition of disability that applies to workers. The disability must have occurred within 7 years after the
spouse’s death or within 7 years after the last month of previous entitlement to benefits based on the
worker’s earnings record. Benefits are also payable to an adult child of a retired, disabled, or deceased
worker if the child became disabled before age 22. The child must meet the same definition of disability
that applies to workers.

Beneficiaries are allowed a trial work period to test their ability to work without affecting their
eligibility for benefits. The trial work period can last up to 9 months (not necessarily consecutive) during
which an individual’s entitlement to benefits and benefit payment are unaffected by earnings, so long as
the individual’s impairment meets program standards. Months in which earnings a threshold amount,
which is currently $200, do not count as months of trial work. At the end of the trial work period, a
decision is made as to the individual’s ability to engage in SGA. If the beneficiary is found to be working
at SGA, disability benefits are paid for an additional 3 months (period of readjustment) and then cease;
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otherwise, benefits continue. The law also includes other work incentive provisions: (1) A 36-month
extended period of eligibility after a successful trial work period [3, p. 18].

This special benefit protection allows benefit payments during any month in the 36-month period in
which earnings fall below $500. (2) The continuation of Medicare coverage for at least 39 months beyond
the trial work period and, after that, the opportunity to purchase Medicare coverage when benefits
terminate because of work. (3) Deductions from earnings for impairmentrelated work expenses in
determining SGA. Deductible costs include such things as attendant care, medical devices, equipment, and
prostheses. Additionally, family benefits payable in disabled-worker cases are subject to a lower cap than
the one that prevails for other types of benefits, because of concern that some disabled workers might be
discouraged from returning to work because their benefits could exceed their predisability net earnings.

Monthly retirement benefits are payable at age 62 but are permanently reduced if claimed before the
normal retirement age (currently, age 65). Benefits may also be payable to the spouse and children ox
retired-worker beneficiaries. A spouse receives benefits at age 62 or at any age if he/she is caring for a
child under age 16 or disabled. A divorced spouse aged 62 or older who had been married to the worker
for at least 10 years is also entitled to benefits. If the spouse has been divorced for at least 2 years, the
worker who is eligible for benefits need not be receiving benefits for the former spouse to receive benefits.
Benefits are payable to unmarried children under age 18, or aged 18-19 if they attend elementary or
secondary school full time. A child can be the worker’s natural child, adopted child, stepchild, and- under
certain circumstances-a grandchild or step grandchild. A person aged 18 or older may also receive benefits
under a disability that began before age 22.

Monthly benefits are payable to disabled workers after a waiting period of 5 full calendar months.
This rule applies because disability Insurance is not intended to cover short-term disabilities. Benefits
terminate if the beneficiary medically improves and returns to work (at a substantial gainful activity level)
despite the impairment. At age 65, beneficiaries are transferred to the retirement program. Benefits for
family members of a disabled worker are payable under the same conditions as for those of retired wor-
kers. Monthly benefits are payable to survivors of a deceased worker. A widow(er) married to the worker
for at least 9 months (3 in the case of accidental death) may receive an unreduced benefit if claimed at age
65 (if the spouse never received a retirement benefit reduced for age). It is permanently reduced if claimed
at age 60-64, and for disabled survivors at age 50-59. Benefits are payable to a widow(er) or surviving
divorced spouse at any age who is caring for a child under age 16 or disabled. A surviving divorced
spouse aged 60 or older is entitled to benefits if he or she had been married to the worker for at least
10 years. A deceased worker’s dependent parent aged 62 or older may also be entitled to benefits [3, p. 19].

Surviving children of deceased workers may receive benefits if they are under age 18, or are full-time
elementary or secondary school students aged 18-19, or were disabled before age 22. A lump sum of $255
is payable upon an insured worker’s death, generally to the surviving spouse. If there is no surviving
spouse or entitled child, no lump sum is payable. Benefit Amounts The OASDI benefit amount is based on
covered earnings averaged over a period of time equal to the number of years the worker reasonably could
have been expected to work in covered employment. Specifically, the number of years in the averaging
period equals the number of full calendar years after 1950 (or, if later, after age 21) and up to the year in
which the worker attains age 62, becomes disabled, or dies. In survivor claims, earnings in the year of the
worker’s death may be included. In general, 5 years are excluded. Fewer than 5 years are disregarded in
the case of a worker disabled before age 47.

The minimum length of the averaging period is 2 years. For persons who were first eligible (attained
age 62, became disabled, or died) after 1978, the actual earnings are indexed- updated to reflect increases
in average wage levels in the economy. For persons first eligible before 1979, the actual amount of
covered earnings is used in the computations. After a worker’s average indexed monthly earnings (AIME)
or average monthly earnings (AME) have been determined, a benefit formula is applied to determine the
worker’s primary insurance amount (PIA), on which all Social Security benefits related to the worker’s
earnings are based. The benefit formula is weighted to replace a higher portion of lower paid workers’
earnings than of higher paid workers’ earnings (although higher paid workers will always receive higher
benefits).
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At the expense of these funds provision of pensions, insurance of health is carried out, doles are paid,
to temporary disability, the state help aged is provided, to disabled people and persons in need. The main
source of their formation are the insurance premiums paid by businessmen and insured at the identical
rates: 6,2% in the form of assignments for social security and 1,45% - on free medical care. Besides,
assignments on doles of 0,8% are raised from businessmen. Thus, the combined rate on employers is equal
to 8,45% at the maximum assessed income about 45 thousand dollars whereas for insured it makes 7,65%
[3, p. 21].

All types of social insurance can be united in the USA under the name “General Federal Program”.
Characteristic feature of the state system of social insurance, as well as in the majority of the European
countries, is the constant tendency to increase in a social tax that it is caused by both the economic, and
demographic reasons. However even continuous increase in a tax isn't able to provide solvency of the
general federal program completely.

In the conclusion we would like to note, that the main peculiarity of the North American market is
that in its main participant - the USA activity of insurers is controlled in each state separately. On legal
form the insurance companies in the USA operating in one of the most developed insurance markets are
subdivided into five main groups: joint-stock insurance companies; mutual insurance companies;
interinsurance, or “return” exchanges; Lloyd’s syndicates; medical insurance companies.
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"II. Vonuxanos ateinaarsl Kekieray MEMIICKETTiK YHHBEPCUTETI,
Kexkeray, Kazakcran,
*Bapmua xone Masypy yuusepcuteri, [Tobia

AKII-TAFBI OJIEYMETTIK CAKTAHIBIPY IBIH
KA3IPT'T JAMY TEHIEHIIASIJIAPBI

Annoranus. AKII-tarer oneymerTik Kopray TepMUHI HETI3Ti eki (hopMaliaH TYpaThIH QJIEYMETTIK Kayilci3-
IKTIH MEMJIEKETTIK JKyiieci peTiHae TyciHaipimeni: 0ip-OipiHeH KapKpUIaHABIPY Ke3/aepi OOHBIHIIA epeKIIeeHeTiH
QNIEYMETTIK CaKTaHIBIPY KOHE MEMIICKETTIK KalbIpMAaNIBIK.OIEYMETTIK CaKTaHIBIPY TOJIeMIepi KajaaMalrbl
JKYMBICKEp MEH KACIIKepJIepAeH albIHATBIH QJICYMETTIK CallbIKTaH KypallFaH CaKTaHIBIPY KOpJapblHaH, COHAail-aK
MEMIIEKETTIK MEHIIIKTEeH TYCETiH TaObIcTaH acanaasl. EH ipi yII ®KammbsIyITTEIK KOp Oap:

— K9pUJTiK, MYT'€JIeKTIK K9HE achIpayIIbIChIHAH aibIPBUIFaHIbl CAKTaHIBIPY KOPHI;

— MEMJICKETTIK KbI3METKEpJIepi CaKTaHABIPY KOPHI;

— MYKTa)KJIapFa KOMEK KOpCeTy KOpHI.

TypakThl )KYMBIC ICTEUTIH KbI3METKEpJIEp MEH ©3iH-031 KYMBICIIEH KaMTBIFaH agaMIapra TapajaTblH 3eHHeT-
aKbIMEH KamTamachi3 ety xyieci AKII-Ta ka3ipri yakpITKa AeHiH KyIIi O0ap KenTereH e3repTyiiep MEeH TOJIBIKTHIPY-
JapMeH TONBIKTHIPBUTFAH 1935 KBUTFEI «OJEyMETTIK KaMCBI3IAHABIPY TYpajbDy 3aHbIMEH eHTi3inmi. Temipxkorn, de-
Jlepajabl KbI3METKepIiep MEH MTaTTapAblH KONTETeH MEMJIEKETTIK KbI3METKEpIIep MEH KepriTiKTi OMIIiK opraHaapsl
YIIiH 3eifHeTaKpIMEH KaMTaMachl3 eTyIiH apHaisl xyieci 0ap.AKII-ta KockMIIa JKEHUIIIKTEP peTiHAe 3eHHETKEep-
Jepre TeTiH MeAWIUHAIBIK KOMEK KOPCETLUIIM, TeTiH Mopi-AopMEKTep, ipi a3bIK-TYJIK MakeTTepiH Oepexi >koHe ai
CalfBIHFBI TTOTepaKs! yiIiH Tenemai 100 gommapra faeiiin a3aiTasl.

Tyiiin ce3mep: aJeyMeTTiK ayAapbIMIap, CaKTaHIBIPY, 3eHHETAKbl, JKAIAaMalbl KYMBICKEpJIep, dJIeYyMETTIK
Kayilci3miK, KOopjap, >KOpIeMakbl, CaKTaHABIPY J>XapHAJapbl, KOMOWHAIMSUIAHFaH MeJIepieMe, MeIULUHAIBIK
KOMEK.
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A. A. Kycannosa', Banbaemap Koznosckn®

'Kokmerayckuii rocyapcrennbiii yauepcutet um. 111, Yanuxanona, Kokumeray, Kaszaxcran,
‘YHusepcutet Bapmua u Masypy, Ilonsma

COBPEMEHHBIE TEHAEHIINH PASBUTUSI COHUAJIBHOI'O CTPAXOBAHUMSI B CIIIA

AnnoTtauus. Tepmun coumansHoi 3ammThl B CIIA TpakTyeTcs Kak rocyJapCTBEHHash CHCTEMa COLMAIbHOM
0e301acHOCTH, KOTOpasi COCTOUT U3 JIByX OCHOBHBIX (JOPM: COLMAILHOTO CTPaxOBaHMS M T'OCYAapCTBEHHOT'O BCIIO-
MOIIIECTBOBAHMUS, KOTOPBIE OTIMYAIOTCS APYT OT Jpyra HCTOYHUKaMU (PMHAHCHPOBaHUS. BhIIIaTel 1o connaisHOMY
CTPaxOBaHHUIO MPOM3BOATCS M3 CTPAXOBBIX (DOHIOB, 00Opa3yeMbIX 3a CUET HaJlora Ha COLMAIBHOE CTPaxOBaHUE,
KOTOPBIN B3MMAETCsl C HAEMHBIX PAOOTHUKOB M NPEANPHHUMATENCH, a TakKe JOXOJO0B OT TOCYIapCTBEHHOH c00-
cTBeHHOCTH. Hanboee KpymHBIME SBIISIOTCS TpH OOIICHAIIMOHATBHBIX (DOHIA:

— (oH cTpaxOoBaHUs M0 CTAPOCTH, MHBAIMIHOCTH U HA CIIydall MOTEPH KOPMUIIBIIA;

— (oHJ cTpaxOBaHUsI FOCYAAPCTBEHHBIX CITyXKAIIHX;

— (oHI MOMOIIH HYXIAFOIIMCS.

CucremMa NEHCHOHHOTO 00ECHEUCHNUs], PACIPOCTPAHSIONIASACS HA MTOCTOSHHO 3aHATHIX HAEMHBIX PAOOTHHKOB U
camo3aHAThIX s, Obuta BBeneHa B CIIIA 3akoHoMm 1935 r. «O counaiibHOM 00ecrieueHnn», AEHCTBYIOIIMM I10 Ha-
CTOsIILIee BpEMsi C MHOTOYMCIICHHBIMH U3MEHEHHUSIMU M IOTIONTHEHUsIMU. JIIs1 citysKalux Ha »eJle3HOH nopore, gene-
PaJIbHBIX CITyXKal[uX M OOJIBIIMHCTBA CIY)KaIllUX IITaTOB W MECTHBIX OPraHOB BJIACTH CYIIECTBYIOT CIELHUabHbIC
CHCTEMBI IIEHCHOHHOTO olecrieueHus. B kadectBe nonomuurensHbiX bror B CLIA nencrnoHepam okasbiBatoT Oec-
IUIATHYI0O MEIMIUHCKYIO TIOMOIIb, BBIAAIOT OECIIaTHBIC JIEKAPCTBA, KPYIHBIE MAKEThl MPOAOBOIBCTBHS, CHHKAIOT
kBapTmiaty mo 100 nomt. B Mecs.

KroueBble cj10Ba: colMaibHbIe OTYUCIICHNUS, CTPAXOBKa, IIEHCHS, HAEMHbIE PaOOTHHKH, COLMalibHas Oe3o0mac-
HOCTb, ()OH/IBI, TOCOOMS, CTPaxOBbIE B3HOCHI, KOMOMHIUPOBAaHHAs CTaBKa, MEIUIIMHCKAS TIOMOILb.
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INNOVATIONS
IN AGRARIAN SPHERE AND AGRICULTURE

Abstract. According to the authors, one of the most innovative ways of developing the agrarian sphere is the
introduction of agro franchising, as for Kazakhstan it is a fairly new phenomenon and not a well-developed format.
Evaluation of the prospects for the development of agro-franchising requires an understanding of the benefits of fran-
chising in general and a specific franchise in particular for all participants. The franchisor gets the opportunity to
expand business and promote the brand to new regional markets without the direct costs of creating an enterprise.
Franchisee uses a well-known brand, receives technology and business processes "on a turn-key basis," the necessary
methodological and information support, which ensures the competitiveness of the enterprise, saving costs of
advertising and promotion. This franchise should also touch agro-tourism objects, as a means of creating additional
jobs in rural areas.

Keywords: innovation, agro-franchising, agro-tourism, agriculture, sustainable development.

Introduction. To date, the main problem of competitive development of the economy is to ensure the
self-sufficiency of the national economic system, its integrity. This is achieved through ensuring the prog-
ressive systematization of the basic elements of the economic system, the harmonious interaction of its
main subsystems. The main elements of the economic reproductive system are the branches of the national
economy. The agro-industrial complex is strategic and focused on ensuring the integrity of the country's
economic complex. The national economic AIC is a complex, diversified production and economic
system.

One of the main factors of effective functioning of this structure in modern conditions is the forced
modernization and development of innovations. President of the Republic of Kazakhstan N. Nazarbayev,
defining the strategic priorities of the new stage of modernization of the Kazakhstani society in the long-
term development program of the republic - the "Kazakhstan-2050" Strategy, noted the modernization of
agriculture as a necessity [1]. Based on the analysis of the current state of the agro industrial complex,
identification of the features of the transformation processes and the problems of the functioning of the
agricultural sector, this study attempts to identify certain areas and ways of resolving issues relating to the
effective implementation of the strategy for innovative development of the agricultural sector of the
Republic of Kazakhstan.

Methods of research. The main methods of research are a method of deduction and induction, as
well as a comprehensive approach and a method of scientific abstraction. The variety of goals, objectives
and areas of activity in agriculture predetermines various criteria for assessing the effectiveness of
economic entities.

The main staging hypothesis can be put forward the position that the policy of modernization of the
agrarian sector must be formed taking into account the specifics of the functioning of this sector,
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epistemological roots and impulses of its development. Modernization of the sphere of functioning of the
agrarian sector must be carried out in stages and with the right target orientation. It is supposed to use an
integrated, systematic approach to innovative modernization of production relations and productive forces
of the agricultural sector of the Republic of Kazakhstan. In this case, the innovative trend in the develop-
ment of the agro-industrial complex will be a real and effective direction for the competitive development
of the national economy.

The discussion of the results. In this line of research it should be noted that the practice of imple-
menting the policy of reforming the national economy at one time put the real sector of the national eco-
nomy of the country of the agrarian and industrial complex in a difficult position, which is one of the most
important elements of the system of ensuring the economic security of the country. A strategic error was
made in our view of the current model of reforming the national economic system. As a result, the existing
regional chain of relations has been unbalanced, production capacities have been degraded, and technical
potential has been destroyed. In the most difficult situation during the reform years were agricultural
producers. And all this was the result of the policy of the state's refusal to support the agricultural pro-
duction sector. At the initial stages of reforming, the actively pursued monetary policy came into conflict
with the interests of business entities. As a consequence, a reduction in the budgeting of real industries
[2, p. 47].

Not the prevalence of agro-franchising in the Republic of Kazakhstan is not related to any specific
country, but due to the extreme limited knowledge in this area not only among broad sections of the popu-
lation, but also among specialists, entrepreneurs, i.e. weak training of entrepreneurs who could organize
agrarian franchising systems (agrarian franchisors) and work in these systems as agro franchising. The
development of agro-franchising in the RK does not find adequate support at the state level. The first thing
that inhibits the development of agro franchising is Russian legislation. The United States alone created
about a hundred laws that deal with agro-franchising in one way or another, while Kazakhstan does not
even have a law on agro-franchising.

The main problem of domestic potential agricultural franchise is the shortage of initial funds for the
purchase of franchises and equipment of the trading premises, and there are also problems in finding the
funds themselves. In addition, when obtaining a loan, you must provide a convincing business plan. A
potential agro franchising should be ready to invest at least one-third of the total amount of own funds. It
turns out that personal financial responsibility is a necessary requirement when choosing agro franchising.

The area of pastures in the republic is 182.0 million hectares, natural and sowing hayfields — 4.8
million hectares, the area of arable land used for the production of feeds is 2.5 million hectares.

Sown areas forage crops in the Republic of Kazakhstan in 2017 amounted to 3 485.2 thousand
hectares and decreased by 5.1% compared to 2015. there is a stable tendency of growth of acreage under
fodder crops.

1. Shared distribution of acreage under fodder crops, by categories of farms for 2017.

1,1%

49,204

Tk AWaArgarMml

Figure 1 — Share distribution of acreage in the RK.

As can be seen from the figure, the proportion of the share of acreage lands is 49.7% owned by
peasant or farmer farms, 49.2% belongs to agricultural firms and only 1.1% of sown areas to households.
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2. The share distribution of acreage under the fodder crops in the context of the regions for 2016 is

shown in the figure.
8%1 7,1%
4,9%

17.5% 6,8%
—0,1%
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6,4%
1,7%
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Figure 2 — Fractional distribution of acreage under fodder crops by regions in 2016

Almost half (45.9%) of acreage under fodder crops falls on 3 regions of the country: Kostanai
(18.4%), North Kazakhstan (17.5%) and Pavlodar (10%).

There are practically no cultivated areas for this type of culture in Mangistau and Atyrau oblasts, as
well as in the cities of Astana and Almaty.

According to the Committee on Statistics of the Ministry of National Economy of the Republic of
Kazakhstan, the number of cattle at the beginning of 2017 was 6,247,200 heads, pigs 831,100 heads, sheep
and goats - 17,947.2 thousand heads, horses - 2 113.2 thousand heads, camels - 172.5 thousand heads,
birds of all kinds - 37.8 million heads. The share distribution of livestock by species at the beginning of
2017 is shown in the figure.

0,6%

27,6%

58,1%

1,3%
3,2%

0.3%

Figure 3 — Share distribution of livestock by species at the beginning of 2017

It should be noted that more than half (58.1%) of the livestock population at the beginning of 2017
accounted for birds. Sheep and goats occupy the second place (27.6%), followed by cattle (9.6%), horses
(3.2%), pigs (1.3%) and camels (0.3% %).
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As part of the activation of innovative activities of economic entities operating in the sphere of the
agro-industrial complex, to work out organizational, economic and legal issues related to the organization
and development of public-private entrepreneurship with clarification and specification for the subjects of
the innovative activity.

Prospects for the development of agricultural franchising in the Republic of Kazakhstan are the most
favorable. Recently there has been a tendency for the accelerated development and spread of the franchise
method of doing business.

The first key variable that drives the level of energy consumption is the cost of electricity.

Kazakhstan has a significant potential development of industries based on renewable resources.

Table 1 — Renewable resources the Kazakhstan

# Resource name

1 agriculture and agro-processing

2 water management

3 fisheries and the fishing industry

4 forestry and wood processing industry

5 energy industry on the basis of renewable biomass fuel (biogas, bioethanol, biodiesel)
6 Hydropower

7 wind power

8

solar power, geothermal energy

It is important to find a solution to the problem of planning permissible load on the environment and
safe operation of tourist infrastructure "before" and "during construction", during the operation. Onsite
need to install:

— wind turbines for testing contractions and power for lighting and heating devices;

— solar thermal device.

Social effect determines assistance in solving the problem of increasing the quality of life of the
population of Kazakhstan: the regulation of unemployment, income levels, improving the provision of
engineering and social infrastructure, improvement of sanitary and epidemiological situation, reducing
ecological and demographic and other risks of territorial development. The information-analytical
database and maps are useful for planning and managing organizations of national and regional levels.
Economic impact: produce different-pronged and evidence-based evaluation, recommendation and
planning materials for "green" tourism and the problems impeding its development. The development of
"green" tourism as an environmentally safe and complexion industry ensure balanced use of all resources
and ensures a high level of viability of the population.

World experience shows that environmentally oriented building construction can reduce the cost of
energy and water resources by more than 30% for the whole period of operation of the object. Despite this,
the design of buildings and transport infrastructure does not take into account potential benefits of using
the principles of eco-efficiency. However, the cost of creating a sustainable infrastructure will improve the
strategic competitiveness of the country as a whole, while preserving the environment, public health and
natural mineral resources. This provision does not mean that Kazakhstan is far from solving the problems
of spatial development of "green economy" of the country and its regions world-level developed countries.

One of the main trends of modern urban development is the design and construction of the so-called
"smart cities" (smart cities), which can be determined by compliance with the essential parameters effec-
tively connected together: the economy, natural resources, human and social capital, quality of life, as well
as participation citizens in the management of cities.

It is necessary to take stringent measures to move to the latest technology both firms and households,
for example, to force use of LED lighting, that is, to use renewable technologies. Preferential taxation for
all applied in the production and life saving and the latest technology. Since the experience of advanced
countries showed that in the initial period cost Wausau Upgradeable sources is high, with time develop-
ment of very rapidly generate lead to cheaper cost. Over the past ten years, the price of solar electricity has
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decreased tenfold. For wind energy decrease was not as significant, but still greater than for conventional
technologies. After the end of the payback period of almost any object of renewable energy is a sharp
decline in the rate due to the fact that investments have been returned, and no fuel costs.

Conclusions. In the tourist industry clients will prefer to relax in the hotel which does not harm the
environment. Use efficiency increase if consumption will be assessed for each person individually, accor-
ding to the meter readings for electricity, water and other similar resources. Showers and taps should be
installed not wasteful, and economical. Those customers whose consumption is less than the average could
receive discounts.

Currently, alternative energy exists only because it subsidizes, but it does not mean that it does not
need to develop. The main obstacles to the introduction of innovations are administrative barriers, delays
and limitations in planning, lack of coordination among different authorities, long waiting period for
obtaining permits, as well as access to electricity, the structure of the electricity market, lack of informa-
tion and training of new technologies and the failure of society.

Thus, consider the impact of current trends "green economy on tourism development in the face of
global challenges, approaches to greening management of tourist activity on the basis of the provisions of
the policy of" green "economy, investigated the environmental problems and international experience
introducing technologies of renewable technologies. In comparison with some countries in the Eurasian
region Kazakhstan could use the existing potential is many times more effective. In general, for the
development of "green economy" in tourism need to do discovery and development, to align the principles
of planning, implement consistent financial incentives, grant programs to increase awareness and learning
opportunity. Application of these measures will allow Kazakhstan to embark on a new level of develop-
ment, to fully implement the policy in the direction of the "Green Economy" and tell the world about the
development of "green tourism" in one of the richest tourism destination.
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AT'PAPJIBIK CAJIAJAFBI ’KOHE AYbBLI IHAPY AIIBLJIBIF BIHJIAFBI JKAHAJIBIKTAP

AHHOTanMsi. ABTOPJIapAbIH IIKipiHIIE, arpapiblK calaHbl JaMbITYy IbIH MHHOBALMSUIBIK 9JicTepiHiH Oipi arpo-
(paHumBTEYy NI eHrizy Oonbin Tadbutanbl. Cebebi Kasakcran ymriH — Oyl »kaHa KYOBUIBIC, opi JKETKIJIKCI3 KypacThl-
pbUTFBIH (hopMaT. ArpodpaHyaii3uHITIH AaMy KeJelleriHiH OaracklH Oepy YIIiH, €H ajabMeH (hpaHYai3HHITIH ap-
THIKIIBUTBIFBl MEH HAKTHI ()pPaHIIM3aHBIH TYCIHITIH akeipata Oiry kepek. OpaHuaiizep OM3HECIH KEHEHTe OTBIPHIIL,
JKaHa KOCIMOpBIHAApABl KypMaii-ak, cayna OenTiciH jkaHa aiMaKTBHIK HapbhIKKa MIBIFapy MYMKIHAITiHE WMe OOIajbl.
®panvaiizepiep TaHBIMAJ OpEHATI MaiflaiaHa OTBHIPHII, TEXHOJOTHS MEH OM3HEC-TIPOIECTepli «TONBIKTal asKTa-
FaH» KyHinge amansl. COHBIMEH KaTap, METOOHMKANBIK JKOHE aKMapaTTHIK AeMeyre, sKapHama MeH TayapAbl ajFa
KBUDKBITYFa HIBIFbIHIAIMAM, KOCIOPBIHHBIH 0aceKkere KaOineTTUNiriH apTThipaabl. ATanFaH (QpaHIIn3a arpoTyp3umM
OOBEKTTEpIH KaMTH OTBIPHII, aybUIABIK >KEpJIepAeri KOChIMILIA >KYMBIC OpPBIHIAPBIHBIH IIaiia OOJybIHa KeMeTiH
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WHHOBAIIUU B ATPAPHOM C®EPE U ATPOTYPU3ME

Annotanus. [To MHEHHIO aBTOPOB, OJIMH M3 CaMbIX HHHOBAILMOHHBIX CIIOCOOOB Pa3BUTHS arpapHOi cepsl 3TO
BHeJpeHue arpodpaHvaii3unra, Tak kak i Kazaxcrana oH SIBJISIeTCS TOCTATOYHO HOBBIM SIBJIEHHEM M HEJOCTa-
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YMBACTCSl KOHKYPEHTOCHOCOOHOCTh MPENIPHITHS, SKOHOMUS 3aTpaT Ha peKiaMy WM MpOJBIDKEHHE. Tak ke JaHHas
(paHIIN3a TOKHA KOCHYThCS M OOBEKTHI arpoTypHU3Ma, KaK CPEACTBO CO3JaHUs AOTOIHUTEIBHBIX Pa00OINX MECT B
CEeJIbCKOM MECTHOCTH.
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INTELLECTUAL POTENTIAL AS A BASIS FOR FORMATION OF
INNOVATIVE ECONOMY OF THE REPUBLIC OF KAZAKHSTAN

Abstract. Intellectual potential is an aggregate of theoretical knowledge, practical experience and individual
abilities of employees who carry out works on creating innovations in industrial enterprises and organizations. To
develop an innovative economy, we need an "innovative person" who is able to make full use of the achievements of
science and technology, based on their use, to create innovations and introduce them into all spheres of public life.
Therefore, the solution of the problem of the formation and development of an innovative economy depends to a
large extent on increasing human potential. For the development of an innovative economy, each person, workforce,
society as a whole must have new competencies, new professional and social qualities, human capacity, move to a
higher stage of human development.

Keywords: innovation, development, intellectual potential, intellectual capital, economy.

Methods of research. The main methods of research are a method of deduction and induction, as
well as a comprehensive approach and a method of scientific abstraction. The variety of goals, objectives
and areas of activity in agriculture predetermines various criteria for assessing the effectiveness of
economic entities.

Results. In accordance with the Strategy of Innovative Development until 2020, developed by the
Ministry of Economic Development, one of the important tasks of the country's innovative development is
to increase human potential in science, education, technology and innovation. The given task assumes
increase of receptiveness of the population of the country to innovations - innovative products and
technologies, simultaneously increase in number of innovative (risky) businessmen, development in the
society of the positive relation to risk, and also propagation of innovative business and scientific and
technical activity.

Innovations become the most essential condition:

- creation of new jobs that require highly qualified specialists;

- effective business, creating new and improved goods and services;

- the use of new technologies that reduce the negative man-made effects of the previous technological
base of the industrial economy [5].

In turn, the necessary conditions for innovation are:

- a wide diffusion of scientific knowledge and information;

- formation and development of innovative infrastructure, innovative networks and innovative
clusters, both at the regional and sectoral and inter-branch levels;

- the development of human capital, which is receptive to new knowledge, including the creation of
conditions for training and professional development of workers throughout their lives;

- public-private partnership based on the use of new knowledge and innovations;
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- the development of public and private institutions that contribute to the growth of the innovative
receptivity of the economy and society, the most important of which is the institution of intellectual
property.

Kazakhstan has now entered the industrial-innovative phase of economic development. This stage is
characterized by the adaptation of the sphere of science to the current economic conditions, which should
lead to fundamental changes in the structural, organizational, personnel, infrastructure and financial
support for the development of science regulated by the relevant regulatory legal framework.

The development of scientific and technological potential should not be seen as a co-factor that is not
characteristic of traditional sectors of the economy. The field of science is the same sector of the economy,
which has all the features, rules and regulatory mechanisms common to other sectors.

In conditions when more than 80% of the economy of Kazakhstan is in the private sector, the
principles of regulation of the sphere of science, inheriting a weak focus on market demands, are outdated
and imperfect.

For the implementation of innovative activities in the real sector of the economy, people who are
ready for a constant change of technologies are needed, who are able to assume responsibility for deter-
mining the goals and programs of action of the work collective and society as a whole. Such specialists,
who are ready to deal effectively with social, scientific and industrial construction, should think in a fairly
universal way, should be capable of system-holistic vision of the features of interaction of elements of
socio-technical systems, their management processes, and the role and place of people in these systems,
and accordingly build their professional activity on the basis of a creative approach, never losing behind
the details of the general picture of the surrounding reality.

The formation of an intellectual nation is recognized as one of the strategic goals of Kazakhstan's
development, while the main vectors are quality education and support for the younger generation. Accor-
ding to reviews of foreign experts in the field of education, as well as indicators of Olympiads, contests,
tests, etc., Kazakhstani youth has a high intellectual potential. You just need to be able to use it correctly.
Do not just give a good specialist a good education, but also help to reveal talent and opportunities, create
conditions for skillful use of acquired knowledge, ensure the formation of competitive employees.

Now intellectual value is considered as the main component of the development of society, economic
growth. Issues of the development of intellectual values occupy the main place in the advanced countries.
This problem is widely discussed in the studies of the French scientist A. Bounfor and the Swiss scientist
L. Edvinsson. They argue that intellectual capital is the basis of state development [7]. Analysis of the
Portuguese scientist A.Teixeira, considering ways to increase the potential of human capital, characterize
this process from an economic, technological and executive point of view [8]. Swiss scientists B. Carls-
son, G. Eloasson believe that economic development is the realization of humanitarian ideas in the light of
the implementation of new technology. The study is devoted to the creation of conditions for the
emergence of new ideas necessary for effective development. British scientist Ph. Ken views cultural
values in his studies as an integral part of intellectual capital. R.D. Putnam characterizes social capital as a
connection between people, based on mutual trust. This approach was continued in the works of
F. Fukuyama. In his research F. Fukuyama writes that on the basis of cultural mechanisms the main ideas
of which are traditions and continuity in history, public trust generates social capital [9].

When polling Kazakhstanis: - "At what level are we now as an intellectual nation?"

According to figure 1 at what level we are now the Republic of Kazakhstan, as an intellectual nation,
answered: high - 17%, on average - 47%, at low -31%. The majority of the respondents - 47% - note the
average development of the nation's intellectuality, and the critical view speaks of the bar that Kazakh-
stanis have taken and are holding, almost a third of those polled spoke in favor of a low level of intellec-
tual development.

The need to understand and comprehend social changes is acutely felt by all social scientists. The
most important features of the current stage of social change are intensive globalization, the growth of
techno genic, natural and socio genic risks, impede the implementation of the macro sociological theory of
its general function-the establishment of the regularity of social processes. The results of large-scale em-
pirical research will certainly become the basis for constructing the concepts of transformation of multi-
layered Kazakhstan society and pragmatic technological regulation of the modern historical process. This
is the basis for increasing the prestige of sociological knowledge in power circles and the general public.
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In general, the following forms of youth participation in scientific activities are practiced in higher
educational institutions: work in scientific circles and clubs at universities, presentations at scientific
theoretical, practical conferences, forums; participation in competitions of scientific works, olympiads,
seminars, round tables, television debates on science; as well as participation in research projects.

To stimulate the inflow of young people into science, it is necessary to conduct targeted work in the
following areas:

» expansion of participation of schoolchildren and students in international Olympiads, research
projects, competitions and scientific and technical tournaments;

* attracting university students to active scientific work as assistants to scientists and teachers;

* attracting promising students to research work and implementation of research projects.

A key element of innovative development is the human resource, since in many respects the degree of
implementation of innovative potential depends on the degree of receptivity and staff readiness for the
implementation of innovative activities.

At the present stage, the process of forming a social base for innovative small business is largely
limited in resources. Small innovative firms, having obtained economic independence and the right to
dispose of their own profit, do not receive the appropriate legal state guarantees for the effective develop-
ment of their own business. They also do not have experience in managing the personnel of an innovative
firm, and prefer to look for external development resources without paying enough attention to the
development of social management methods that contribute to the formation of motivation to achieve
long-term innovative goals.

The meaning of raising the level of efficiency in the implementation of human resources for inno-
vative small business is that in modern conditions, the creation of external (state support for innovative
small business) and internal (social methods of innovative management) conditions for the use of human
resources must be interconnected and directed to their preservation and increase. This is necessary:

1) Delineation of powers between the central, regional and local level of authority on development of
administrative measures of influence on small innovative business. At the upper level, general legislative
principles of innovation activity of small firms are determined; at the regional level, conditions for indirect
economic and direct financial support are created, its size is determined depending on the needs and
specifics of the region, an innovative infrastructure is being formed; at the local level, programs are being
developed to support entrepreneurs who open and develop their own business, including information,
education, advertising, services, recruitment services, plans are also being developed for the restructuring
of large enterprises, with the emphasis on entrepreneurial oriented innovative structures, forming small
high-tech firms. It is at the local level that an expansion of the social base of innovative small business
takes place due to the involvement of resources of local communities.

2) Involvement of entrepreneurs in the process of creating not only the technical and technological
chain of the innovation cycle, but also the formation of the social and organizational context for ensuring
the intellectual, professional and creative fullness of the innovative activity of workers of small firms.
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Conclusions. Thus, an innovative small firm, whose existence depends on both external and internal
factors of influence, is a mechanism for "processing" human resources, which either accumulate their
potential for its competent development and use, or depreciate and degrade in the absence of effective
conditions implementation. The higher the competitiveness of the firm, the higher the interest of the state,
private and foreign investors in providing support, financial support of innovative projects, creating
appropriate conditions for the development of a small innovative firm.
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KA3AKCTAH PECITYBJIMKACBI THHOBAIMAJIBIK 9KOHOMMKA CBIHBIH
HEI'I3I PETIHAEI'TI 3SUATKEPJIIK 9JIEYET

AnHoTanus. Makanana oJeMJeri XalbIKThIH 3HATKEPIIK OJICYCeTiH JaMBITy KOJIApbl 3ePTTENi. OJIEMHIH
JKETEKI eNIepPiHiH WHHOBAIMIIBIK JaMybl OUTIMHIH, MHHOBALMSUIAPIBIH, FAJAMIBIK aKMapaTThIK JKYWEIepiH,
3UATKEPIIIK €HOEKTiH, FhUIBIMHBIH, JXKaHa TEXHOJIOTHsUIAp/AbIH 3KOHOMHKACHl eceOiHeH Ooupl. VHTemiekTyan bl
aneyeTt 0achIM PeJI aTKapca )KOHE JKaHA SKOHOMUKAHBIH HOTH)KECIH/IE Ka3ipri 3aMaHFbl KOFAMHBIH QJICYMETTIK-3KOHO-
MUKAJIBIK JAMYBIHBIH HET13T1 0aChIMABIFBI 006l ByriHze OiiM Oepy TeK SKOHOMHUKA CaJlachl FaHAa eMeC, YKOHOMH-
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XaJbIK IIapyallbUIBIFBIHBIH ©3T¢ JIe calalapblH/a jKaHa HOPCEHI alllaThIH, KACAWTBIH )KEKe TYJIFa PeTiHAE KYHIbI
OcbIFaH opai, 0TaHbIK OLTIM OepyIiH MaHbI3[bl MUCCHSCHI — 3USTKEPIIIK TYPFbIJaH AaMbIFaH, IbIFapMalllbUIbIKIIEH
YKYMBIC )KacalThIH KociOn MamaHmap/sl- Kazakcran PecnyOnukachiHBIH a3aMaTTapbiH JAaspiiay.
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AnHoTtanus. B cTatee ObUT HiccIeIOBaH CIOCO0 Pa3BUTHS HHTEIDICKTYAIEHOTO MTOTEHIIMAIa HACSNICHHUS B MUDE.
VHHOBaImMOHHOE pa3BUTHE BEAYIIMX CTPaH MHUpPa MPOU3ONUIO Ojarojaps SKOHOMHKE 3HAHWH, HHHOBAIWH,
r100aIbHBIX WHPOPMALIMOHHBIX CHCTEM, SKOHOMHKH HHTEIUICKTYalIbHOTO TPYAa, HaYKH, HOBEHINNX TEXHOJOTHH.
I'te TIaBeHCTBYIONIYIO POJIb CHITPANl MHTEIUIEKTYaIbHBIN MMOTEHITHAT U KaK PEe3yIbTaT HOBOM SKOHOMHUKH, CTaJ IJIaB-
HOW TOMHHAHTOH COLIMAIBbHO-YKOHOMHYECKOTO Pa3BUTH COBpEMEHHOTO oOmecTBa. OOpa3oBaHNe Ha CETOTHSIIHUI
JIEHb CTAHOBUTCA HE TOJBKO OTPACIBHIO XO3SIMCTBA, a CKOJIBKO OCHOBHBIM PECYPCOM Pa3BHTHUS SKOHOMHUKH. VIMEHHO
YEJIOBEUCCKHI (PaKTOP IIEHUTCS KaK JHYHOCTh, KOTOPAs MOXKET OTKPBITh, CO3[aTh YTO-TO HOBOE B MPOU3BOICTBE,
HayKe, KyJbType U JPYTHX OTPacisiX HapOJHOTO XO3sWCTBA. B CBs3M, ¢ ueM Ba)kHeEWIash MUCCHSI OT€YECTBEHHOTO
00pa30BaHUs — 3TO MOATOTOBKA MHTEJUICKTYAIBHO PA3BHUTBIX, TBOPUYCCKH PAaOOTAIIUX MPO(HECCHOHATOB-TPaXKIaH
PecnyOnuku KazaxcraH.
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Abstract. Results of global climate change concerneduniversal world community, the changes of the environ-
ment, whichstrictly influenced on some regions, catastrophic consequences. Around the world, irrespective of recog-
nition of presence of global warming of climate, research scholarshave the purpose of timely forecasting of all conse-
quences and peculiarities of climate change;they are conducted (ecological, economic and social aspects) with the
concepts and strategy of response between them. The negligent relation of mankind to the natural resources and
nature are included; moreover, it led to the fact that at the beginning of the XXI century economic and social si-
tuation of mountain territories has worsened, becauseitwas caused to the negative problems (tension interethnic,
poverty, degradation of lands and ecosystems, etc.). Change of ecology and all important support systems of man-
kind (ecological, social, political, economic and cultural), caused by global warming,and allowsdiscovering close
interrelation of climate change and growth of national economy. The problem of global warming hasn’t lainonly
among the states of Central Asia. Now many scientists make attempts to explainworld crisis, developing various
strategies and programs for social and economic development, however, unfortunately, these problems can arise,in
case of climate changes subsequently.

Keywords: globalization, climate change, environment, global warming, natural resources, degradation of
lands, ecosystem, life support systems, bio resources, ecological safety.

The purpose of this article is carrying out the analysis of economic mechanisms of ensuring sus-
tainable development of economy of the Republic of Kazakhstan in the conditions of global warming.
Studying of the stability in social and economic aspect, it is possible to note that this concept is closely
connected with category “sustained economic growth”. The model of sustainable development assumes
coherence of the social, economic and ecological parts of public life as the basis of formulation of
approaches to the solution of large-scale problems of territorial educations. Such approach is urgent in
modern conditions as all economic reforms occur in regions of the country, their role in implementation of
economic policy of the state increases. It is impossible to call the region steadily developing, proceeding
from increase in economic indicators. Steady growth of the region has to be aimed at achievement of
worthy quality of life and be followed by positive dynamics of a complex of various indicators.

Works of domestic and foreign scientists-economists, and also set legislative, regulatory legal acts,
data of statistical bodies of areas and areas formed a theoretical and methodological basis of article. At the
same time the following methods were used: monographic, system analysis, complex assessment, method
of expert evaluations, abstract and logical, economic-mathematical, etc.

Analyzing fundamental forms of stability of the region, it is possible to allocate the following:
unstable development, hyper stability, global stability, sustainable development and steady system.

Summarizing, it is possible to note that the former concept of interaction of the society and nature
focused on environmental protection which didn’t provided stabilization of ecological-economic situation.
The dominating paradigm of “the economic growth” has undergone revision decades. In the Republic of
Kazakhstan a number of key strategy, concepts, the action plans directed to the solution of the strategic
directions on adaptation and mitigation of the climatic changes.

At the time of global warming of the climate and urgent development, the specification and advance
policy of the republic, promoting rising of efficiency in water resources management, is represented by the
following:
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— declaration of girdles of production of nodal water outflows of the republic by separately guarded
natural territories;

— introduction of technologies of water conservation and improvement of irrigating systems;

— expansion of the forests territory around the main and minor arteries of the country;

— restoration and construction of modern irrigational systems for the purpose of improvement ofwater
irrigation in the mountainous areas.

Thus, it is possible to refer improvement of management of water resources to the number of the
main ways of use of water management. In our opinion, in the short term it is necessary to take the fol-
lowing measures for the purposes:

1. to carry out decentralization of management due to increase in responsibility of water users;

2. to achieve reduction of risk of deterioration in a condition of physical infrastructure of water ma-
nagement due to government subsidizing of part of expenses.

3. development of the hydro energy sector of the country, which remains the priority direction of the
model of sustainable development of economy of the republic. It is necessary for development of hydro-
power of the country:

1. energy efficiency and energy saving.

2. use of renewables.

3. Improvement of tariff policy.

Development of agriculture remains the main priority direction ofthe formation of modern economy
of the state, and the organization of the relevant agreements for fast increase of the production, in
particular, will render assistance in agriculture to growth of number of plants and reduction of poverty in
rural areas. For regions of Kazakhstan from the point of view of investment appeal it is necessary to
improve activity of agrarian sector that is connected with a package of measures, including both improve-
ment of market mechanism, and improvement of production and trade appeal [1, p. 238]. For example, it
is important to create the civilized market of the earth, effective structures of producers. The main ways of
improvement of activity in agrarian sector are: increase in fertility of soils, involvement unused resources,
use of new technologies of agriculture and innovative methods of the organization of production. The
republic needs strengthening of the available material and technical resources in the development of
agriculture, training and retraining of workers of the village in high-performance work, holding various
marketing actions. So, for the organization of modern state policy in the field of agriculture of the state it
is necessary:

1) formation and improvement of the available legislative, standard and legal base of agriculture;

2) foundation, advance and the adjusted functioning of the repeated market of the earth and the
organization of farmer manufacturing farms of goods;

3) improvement of financial, credit and monetary system in the development of agriculture of the
republic;

4) development of branch by the creation and development of territorial and branch farmer asso-
ciations;

5) substantial and functional reforming of system of the Ministry of Agriculture and its regional
departments;

6) formation of the civilized, corresponding to the market sequence the producer (farmer) - the
purchaser (system of preparation) - the processor — the off taker (trade) - the consumer (population);

7) formation of educational advice center, information supply of agricultural branch, training in new
knowledge and innovative technologies;

8) improvement of scientific supply of branch;

9) entry of branch into structure of regional economy and finding of own niche;

10) creation and development of fully operating market infrastructure in branch, etc.

For ensuring food security of the state it is necessary to resolve three key issues - the problems
connected with production of food, solvency of the population and also the problems connected with
conservation [2, p. 17].

In our opinion, there would be rather effective following short-term measures of state regulation of
the food market:
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1. Increase in the sums of subsidizing of grain crops, cultivation of beet, oil-bearing crops and meat
livestock production. Granting credits on favorable terms. It is necessary to enter subsidizing of meat
production and production of forages. Supply and preparation about 1 thousand tons of foodgrain on the
contract basis and 0,5 thousand tons of root crops of sugar beet require allocation of financing from the
budget of the republic.

2. Give the chance of decrease in expenses of the grain processing enterprises and productions which
are engaged in release of bakery products by means of the organization for them, reduced rates for
payment of electric energy, using stocks of the power enterprises monopolists.

3. Improve the customs and tariff market of food production. Important at the initial stage, generally,
to admit the minimum customs duties on import to the state of grain and other agricultural products, at the
same time legislatively to accept system of an assessment of quality of the brought production. Introduce
export restriction to separate food products by increase in various customs tariffs.

4. Improve the mechanism of purchases of agricultural and food production for satisfaction of the
state requirements. Important at the legislative level to take the form of preparations (on a contract basis)
with local producers, to open the commodity and raw exchanges, with appropriate trade and purchasing
bases. It is necessary to supply inviolability of the state reserve of fuels and lubricants and to legalize this
process.

5. It is necessary to stock up at the expense of other republics of not less than 100 thousand with
wheat tons,create reserve fund. To organize the realization to flour mills, at rather preferential prices, as
required, to produce the condition to sell flour of bakeries at such cost, which will provide their profita-
bility about 6-9%, and will allow to gain income from sale of bread not above maximum prices which will
be established by the state for wholesale shops.

6. Every year the state needs to finance from the budget of farmers who have opportunities for
expansion of acreage for landing of wheat, obligatory increase of the volume of cultivation of qualitative
grain. At the same time, it is important to meet the condition of realization, established by the government
procurement, the conclusion of the coordinated contracts, providing stage-by-stage financing of 51-65%
prior to field works. The main line in this case has to become a first priority of providing farmers with
seeds of grain crops, fuel and lubricants products, the necessary agricultural machinery, etc.

7. Improvement of state regulation on advance of the main food products from the producer to
directly consumer in this connection it is necessary to organize clusters, to create the state and private
purchasing cooperatives, ensuring safety of products and goods, and their realization for the aid to trade
enterprises, retail sellers and productions of public catering at the prices in the % allowing profitability up
to 7-9. Certainly, it will allow to destroy the speculation in food products among the dealers, who gene-
rally specialize in the wholesale purchase at farmers of meat dairy products, fruit, vegetables, grain, etc.
Finally dealers overstate the prices many times, it promotes that retail sellers can take the large income; at
the same time farmers are doomed to the forthcoming losses.

Besides, we consider that increase in efficiency of nature protection activity of users of nature will be
promoted by financial eases, by introduction of economic tools on stimulation of protection of ecology. To
stimulate users of nature and to hold nature protection events for rational use of material and mineral
resources with use of various economic mechanisms of environmental management, which provide system
of ecological payments.

As it was noted in the Report of the World Bank, “introduction of the form of payment for environ-
mental pollution will allow to provide the economic incentives on decrease in pollution of ecology by
means of the mechanism of increase in interest rates for top standard use of resources or the emission
exceeding norms and dumping of pollutants” [3].

It is necessary to reconsider percent of rates of payment for pollution of ecology; their size needs
must be established, making start from volumes and different types of some substances. The rates of
payment for pollution of ecology and the environmental sphereare established in especially protected
territories or nearby.

These economic tools will promote determination of strict norms and standards on inaction of
economic entities by introduction of innovative and rational methods of use of natural and mineral resour-
ces, to the organization and introduction of very effective and low-waste technologies. At the same time,
the damage will be caused to ecology as the result of performance of the nature protection legislation and
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the subject to compensation in absolute volume. In the Concept of transition of the Republic of
Kazakhstan to sustainable development for 2007-2024 was stressed: “It is necessary to reveal extent of
pollution and the caused damage, to fill all costs of their restoration, further reproduction and other
expenses and losses” [4].

We believe, the introduction of ecological statistics will allow to exercise the control over execution
of the state strategy and indicative plans, various programs and actions, the state documents, defining the
level of development of the Republic of Kazakhstan, to promote its occupation of the certain place in the
world, development of important activities of public authorities and the public. At the same time there is
no system basis for formation of the main indicators, and trends of transformations of state of environment
and the natural available resources don't allow estimating their small number for certain.

We think that for this purpose it is necessary to develop the program of evidence-based system of
indicators and indicators in the field of protection of ecology. This system will be unambiguously involved
in the practical activities of productions on realization of indicative socio-economic planning and state
policy.

The level of the development of the human capital remains an absolute national priority of the
Republic of Kazakhstan. We consider that when developing strategies of our country during formation of
the market relations accent will need to develop the cumulative human capital of the creative type, con-
forming to requirements of innovative production. Also foreign authors hold the same opinion [5, p. 411].
As adaptation of the saved-up human capital to market conditions is much more effective and more real,
than its full recreation, and corresponds to the level of expenses, feasible for economy of Kazakhstan. It is
quite necessary the following:

— carrying out the policy of the state in the field of the human capital, the retraining promoting all-
round development of intellectual potential of labor by the development and implementation of programs
of the professional, focused education and by increase and retraining of personnel, at the same time
corresponding to the compensating character;

— influence of the state tools by the means of the educational focused taxes of the enterprises for the
purpose of increase their activity in the field of preparation, retraining and adaptation to new conditions of
labor;

— carrying out active market development, focused on the educational policy of the state, promoting
formation of the improved model of the employment of the population, essential decrease in expenses of
transition process, easing existing social and psychological to the intense period in the society to suspend
disqualification of the cumulative human capital.

Personnel potential remains decisive in fight for competitiveness. First of all, it is necessary to solve
the problem of professional retraining of labor. For this reason state policy in the field of training of intel-
lectual labor plays the significant role. Public authorities of management define the product of the market
of knowledge (providing it with the standard and legal basis, regulating functioning of educational
institutions, enrollment and training, degree of their independence on hand financial and material resour-
ces, etc.), influence requirements of labor market and are external main regulators.

The regulating role of the state in this case, in our opinion, is explained by the maximum efforts of
rapprochement of demand for the labor (from employers), but also the proposal of able-bodied population
not only on the number of workers and their qualitative structure, but also in time and space, on macro-
and microlevel.

At the microlevel regulation of the labor market contains legislative and other standard and legal
regulation, financial stimulation, tax maintenance of the population and the movement in labor market of
the organizations, enterprises, the personal registered and unregistered businessmen and households.
Moreover, the labor market is affected also by the private business, the indirect regulator of the market of
knowledge. But we know that in many respects the component of branch structure of public sector is
similar to private structure, at the same time, without replacing and supplementing activity of the private
capital, realizing the functions, social necessary, and number of reasons isn’t shown by objects of use of
the personal capital.

The households, which were traditionally found in the republic in recent years, consumer cells of the
state have nowadays restored the production functions. Economic and separate other enterprise households
arise, along with the state enterprises, figures of restoration of jobs. The final offer of work in the country
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and regions depends on welfare of families, in our opinionto support the economic activity of households
has to become the main direction in labor market regulations.

At the same time we consider, that the state policy has not only capture preparation and big release of
highly educated and production of the active labor potential, but also to supply with its high employment
in labor market. Itis possible the important way of implementation of this approach development of
additional jobs.

Thus, the model of the balanced sustainable development of the national economy has to be focused:

— on improvement of the quality of life of citizens of the state by the creation of economic conditions
for them of worthy work;

— on effective democratic management;

— on development favorable accommodation and health of the population in the ecological envi-
ronment;

— on enhancement and preservation of the available cultural and moral values of the population;

— on protection of the civil rights.

In the conclusion we would like to note, that full support by multilateral creditors on sustainable
development and adaptation to the climate changes is necessary for decrease the main threats of the sus-
tainable development in the Republic of Kazakhstan. For the purpose of the development of infrastructure
of different regions it is quite necessary:

— to improve the normative legal acts and the national legislation, concerning investment and the
taxation;

— stimulations of attraction of the foreign and domestic capital, taking into account climate, political
and social risks;

— simplification of customs and visa formalities, etc.;

— maintenance and distribution of image of Kazakhstan as the country, favorable for tourism and
business;

— training of qualified personnel.
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O. B. Ecendexoa’, PoGepT Anan’

'[II. YonuxasoB atsinnars Kexureray Memiekerrik yausepcuteri, Kexmeray, Kasakcran,
*Yunwsam IMartepcon atbingars! yausepeuteti, Horo Ixepen, AKII

'KAhAHJIBIK KBLTY dKAFJANBIHIAFBI KASAKCTAH PECITYBJIMKACBIHBIH
TYPAKTBI JAMYBIH )KY3ET'E ACBIPY JbIH SKOHOMUKAJILIK MEXAHU3M/IEPI

AnHotanus. KnnMmaTTeiH xahaHIBIK ©3repyiHiH HOTIDKENEpl oNeMIIK KOFaMIOACTHIKTBIH apchlHIa KEeHiHEH
TapaJiFaH ajlaHAaylIbUIBIKKa 9KeJIill COKTHIPa/Ibl, OMTKEHI KOpIllaraH OpTaHbIH e3repyi Oipkarap TyOereiini, an keibip
alfiMakrap YLIH anaTThl canjgapbl 00iybl MYMKiH. Bykin onemue, skahaHIbIK JKbUIBIHYIBIH 0ap €KEHAIrH MOMbBIH-
JlayFa KapamacTaH, KJIMMATThIH ©3repyiHiH OapiiblK ocepiiepiH (ojap: SKOJOTHSUIBIK, SKOHOMHKAJIBIK JKOHE QJIey-
METTIK) YaKTbUIbI OOJDKAY JKOHE OJlapFa yKayan Oepy TYXKbIpbIMIaManapbl MEH CTpaTerusuIapblH d3ipiiey MaKcaThlHIa
3epTTeyJIep JKYpPrisinyae. AfamM3aTThiH TaOUFH PECypCTapra jKoHE TayliapFa HeMKYpauibl KaThIHACHI, OacKalapMeH
katap, XXI FacelpablH OacklHOa Taylbl ayJaHAApAbIH OJICyMETTIK-DKOHOMHUKAIbBIK >KaFIaibIHbIH HallapiayblHa

— 201 ——



Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

OKEJIIT COKTHIPABI, OYII )KaFBIMCBI3 TIpobiemMarnapra (3THOCApaJBIK MIHEJICHIC, KeACHIIIK, xKep )KoHEe IKOXKYHEeHIH TO-
3yBI JKoHE T.0.) okenpi. FamaMIpIK )KBUTBIHYIaH TYBIHIAFaH SKOJIOTHSHBI J)KOHE aJaM3aTThIH TipPIIUTITiH KaMTaMachl3
€TeTiH OapibIK KYHEeNepiH e3repTy (IKOJOTHSIIBIK, 9JICYMETTIK, CasCH, SKOHOMHUKANIBIK KOHE MOACHU) KIMMATTHIH
e3repyl MEH el 3KOHOMHKACBHIHBIH ©CYyl apachlHIAFbl THIFbI3 OalIaHBICTBI Kepyre MyMKiHaik Oepemi. YKahanapik
KbUTBIHY Macesieci OpTaiblK A3usi MEMIICKETTEPIH IIeTTe KajaablpMaabl. Ka3ipri yakpITTa KONTereH raubiMaap Aar-
JIAPBICTBI €HCEPYTe THIPHICA/IbI, AJICYMETTIK-OKOHOMHKAJIBIK JaMyJIbIH TYPJIl CTpaTerusuiapbl MeH OariapiaMaliapbiH
azipneiini, Oipak oJapAblH OapibIFbl KIMMATTBhIH ©3repyl cajjapblHaH TYybIHIAybl MYMKIH HpoOJiemManapibiH
MaHBI3/IbUIBIFBIH €CKEPMEH/I].

Tyiiin ce3mep: >xahannany, KJIMMaTTBIH ©3repyi, KOpLIaraH OpTa, >kahaH/BIK JKbUIBIHY, TaOMFH pecypcrap,
JKEPJIiH JeTpaalisChl, KOKYHe, oMipi Koimay xKykeci, Onopecypcrap, SKOJOTHSIIBIK KayilCi3IiK.

A. B. Ecendexoa’, PoGept Anan’

'Kokmerayckuit Texanuecknii mactutyr MUC MBJI PK, Kokmeray, Kasaxcran,
2YHHBepCHTeT Yunesam [larrepcon, Heto JIxepcu, CIIIA

3KOHOMMWYECKHUE MEXAHWU3MbI OBECIIEYEHHS YCTOMYUBOI'O PA3BUTHA
PECITYBJIMKU KA3AXCTAH B YCJIOBHUSIX I''IOBAJIBHOT'O MOTEIIJIEHUA

AnHoTanus. Pe3ynbraTel r100aTEHOTO0 H3MEHEHHUS KIIMMAaTa BBI3BIBAIOT TOBCEMECTHYIO 03a00YE€HHOCTh MHPO-
BO#1 OOIIECTBEHHOCTH, U 3TO, MOHITHO, OCKOJIEKY, U3MCHEHUE OKPY)KAIOIICH CPEeIbl MOXKET MOBJICYb 32 COOOU Psif
KapJAWHAIBHBIX, a ISl HEKOTOPBIX PErHOHOB, KaTacTpoduieckue mociecTprs. Bo BceM Mupe, HE3aBUCHMO OT TPH-
3HAHUS MPHUCYTCTBUS IOOATBHOTO MOTEIUICHHs KIMMAaTa, MPOBOASATCS HCCICIOBAHUS, C LENbI0, CBOEBPEMEHHOTO
MPOTHO3UPOBAHUS BCEX MOCIEACTBUN HM3MEHEHHs KiuMmara (DKOJIOTHYECKHX, IKOHOMHYECKHX M COIMANbHBIX) U
pa3pabaThIBAIOTCSl KOHIEMIMKA U CTPATEIUd pearupoBaHus Ha HUX. HeOpe)kHOoe OTHOIICHHE YEeTOBEYEeCTBA K MPH-
POAHBIM pecypcaM M K ropaM B TOM 4YHCIIE, IPUBEIO K TOMY, 4To B Hadasie XXI Beka conuaibHO-YKOHOMUYECKOE
MOJIO)KEHHE TOPHBIX TEPPUTOPHUI YXYILIMIOCh, YTO TOBJIEKIO 332 COOOW HeraTWBHbIE MPOOJIEMbI (HANPSIKEHHOCTh
MEKITHHYECKAs!, OCIHOCTD, Aerpagaus 3eMelb U 3KOCHCTEM | Ap.). MI3MeHEHHE 3KOJIOTMH M BCEX CHUCTEM JKH3HE-
oOecrieueHHs 4eoBeYeCcTBa (SKOJIOTHYECKUX, COLUANIBHBIX, MOJUTUYECKUX, SKOHOMHUECKUX M KYJIbTYpPHBIX), BBI-
3BaAHHbLIX FJ'IO6aJ'le])lM MNOTCIIJICHUEM, ITO3BOJIACT yBl/I)IeTI) TeCHy}O B3aUMOCBSI3b U3BMCHCHUA KJIMMATa U pOCTa JKO-
HOMUKH cTpaHbl. [IpodseMa riio6aabHOro MOTEIUICHUsT He OCTaBHjIa B CTOPOHE M rocyaapcTsa LleHTpanbHON A3uu.
B HacTosimiee BpeMst MHOTHE YUYCHBIC MPEANPUHUMAIOT MOMBITKH BBIXOJIA M3 JaHHOTO KpH3Hca, pa3pabaThiBas pas-
JIUYHBIC CTPATETHH U MPOTPAMMEI [0 COIMATBHO-YKOHOMHUYECKOMY Pa3BUTHIO, OJHAKO, HE BCE M3 HUX YYUTHIBAIOT
BCel cepbe3HOCTH MPOOIIEM, KOTOPHIE MOTYT BOSHUKHYTH BITOCIICICTBUY U3-32 H3MCHECHUS KJIIUMATA.
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ABOUT THE MAINTENANCE OF THE KAZAKHSTAN POLICY
OF SPIRITUALITY AND TOLERANCE

Abstract. After acquisition of the state sovereignty our country has proclaimed itself as the secular state, with
the Basic Law of the Republic of Kazakhstan. Our country is multi-religious society, where the religious tolerance
acts as priority policy of the state in the field of religion. Promotion of eternal, boundless, invariable value is focused
on interior, which defines spirituality of modern Kazakhstan society. During the transition period from one system of
public administration to another, the social shocks in any society influenced on religion, minds and consciousness of
the people. Therefore attendants of cult try to occupy actively developed vacuum in the spiritual sphere, conduct pro-
motion of religious views. From the moment of appearance of mankind the religion acts as the universal value, the
kind of culture. All cult constructions, religious and philosophical works, church rituals and ceremonies have influen-
ced to the internal contents. According to the current legislation in Kazakhstan the religious associations are separa-
ted from the state. It is impossible to give some preference to any religion. The situation in the sphere of religion and
the interfaith relations for the last two and a half decades has considerably changed.

Key words: globalization, state and religion, religious perspective, religious ethics, religious examination,
faiths, polyconfessionalism, interfaith consent, pseudo-religious trends, dialogue platform.

The influence of processes of globalization is felt by Kazakhstanians in all spheres of society: the
national economy adapts to the requirements of the global market and its main players, political reforms
are carried out not without the influence of international democratic institutions and organizations; the
reforms implemented in the system of higher education are aimed at its entry into the world educational
space, etc. In the context of the claims of the Islamic fundamentalists to establish a new totalitarian poli-
tical regime of a religious nature, and to unleash them at the beginning of the 21st century, a special sound
is acquired in the religious perspective. the terrorist war not only against the Western civilization, but also
moderately-minded Muslims, building their lives on the basis of universal human values.

Religion as a bearer of spiritual and moral ideals and cultural traditions has a high value in the eyes of
Kazakhstanis. The power of religious ethics is actively used to form the moral and spiritual world of the
rising generation. Islam and Orthodoxy are one of the main cultural components in the life of the Kazakh
and Russian peoples and it is no coincidence that the state recognized Kurban-ait and Christmas as official
weekends. Each religion in its language carries universal human values, enshrines norms of behavior in
society, acts as the guardian of the spiritual values of the people.

Kazakhstan is a natural border between the world's largest religions — Islam, Christianity and
Buddhism, which is why our country is rightly called the "crossroads of civilizations." Representatives of
different peoples and ethnic groups lived and worked here for centuries. Here there were strong cultural
and economic ties that contributed to mutual enrichment and prosperity. And this enormous wealth of the
people of the country seeks to preserve and pass on to its descendants.

It should not be forgotten that it was precisely in the religions that the wealth of cultural and valuable
material was accumulated and preserved, the centuries-old wisdom of mankind, its dreams and expecta-
tions, aspirations and hopes are concentrated. Therefore, the involvement of young people in the cultural
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heritage of religious experience will contribute to the expansion of their world-view positions and cultural
enlightenment.

Historically, Kazakhstan is a country of religious pluralism. In the structure of its confessional space,
the main part in the number of parishioners is the unions of Muslims and Orthodox Christians. Among the
population of the republic there is an increase in the prestige of religious organizations, new religious
formations have appeared, and there is a tendency towards religion of people who were previously indif-
ferent to it. Today, our compatriots began to pay more attention to true spirituality, and not to reduce their
religious interest exclusively to external forms.

If viewed from the point of view of geography, then the most religious regions are the southern and
western regions of Kazakhstan. Although in Kazakhstan traditionally strong positions of Protestantism are
strong. Despite the mass departure from the country of the German population, the Baptist, Lutheran,
Adventist organizations, as well as numerous Protestant associations occupy a definite place among deno-
minations common in the territory of Kazakhstan. Over the past years since independence, there have been
a number of different missions and communities, whose doctrine was only recently known to a narrow
circle of religious scholars, namely the religious organizations of methodism and neo-protestantism, such
communities and cults as Vera Baha'i, Scientology, the Church of the Unification , Krsna consciousness,
Church of the last covenant, Church of Jesus Christ of Latter-day Saints (Mormons) and so on [7].

The arrival of religious confessions in Kazakhstan, which had not previously been known to our
society, can be attributed to the consequences of globalization, freely or involuntarily eroding to a certain
degree the cultural identity of Kazakhstanis. The attitude towards these confessions is ambiguous. The
population of Kazakhstan has never been inclined to fanatical faith, it is distinguished by tolerance and
tolerance in the inter-confessional sphere.

By adhering to the policy of noninterference in the internal life of denominations, the state stimulates
the development of dialogue between them, promoting their full realization of their functions.

At present, Kazakhstan has a rich, historically priceless experience of peaceful coexistence of
different religions, cultures and civilizations, which contributed to the formation of similar value orienta-
tions of the majority of the country's population, the creation of a tolerant atmosphere of interfaith har-
mony and mutual respect.

This statement of facts is important because, against the backdrop of interethnic and interconfessional
conflicts in the world, the unique Kazakhstan experience in strengthening inter-religious and interreligious
dialogue has appeared to be in demand at the global level. The beginning of identity is laid down in the
sphere of spirituality, its priorities are found in religious culture. At the same time, religious identification
is often a component of cultural identity. A person accepting a certain group attributes himself to the
religion accepted within the framework of this culture.

According to the norms of international law, members of the United Nations have a duty to develop
and promote respect for human rights and fundamental freedoms for all, without distinction on the basis of
race, sex, language, nationality, religion or state of health, and to combat intolerance [1]. But at the same
time, we must understand the importance of the issue of national security, which is the foundation of the
existence and sovereignty of the country.

On June 30, 2002 in Astana, the Astana Declaration on Tolerance and Non-Discrimination was
adopted at the OSCE Conference [2]. This Conference is a confirmation of Kazakhstan's commitment to
the development of the dialogue of civilizations and the deepening of mutual understanding between
peoples and religions. These rights are enshrined in national laws such as: Article 1 of the Constitution of
the Republic of Kazakhstan states that Kazakhstan is a democratic, secular, legal and social state, the
highest values of which are man, his life, rights and freedom. [3]. On October 11, 2011, the Law "On
Religious Activities and Religious Associations" confirms the right of every person to freedom of
conscience, guarantees the equality of everyone regardless of his religious belief, recognizes the historical
role of Islam in the Hanafi direction and Orthodox Christianity in the development of the culture and
spiritual life of the people, respects other religions, combined with spiritual heritage the people of Ka-
zakhstan, recognizes the importance of interfaith consent, religious tolerance and respect for the religious
convictions of citizens [4].

Today, in the Central Asian region, spiritual currents with gazes that can affect a well-established
religious situation have spread. Favorable soil for such trends is the lack of faith in religious dogmas, the
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lack of a clear life position, as well as the trustfulness of Kazakhstanis. The followers of the aforemen-
tioned currents are extremely intolerant towards all who do not share their political views, including
cohabitants. Under the guise of teaching Islam, they spread extremist ideas: they organize groups that call
for a struggle for "Islamic orders", establish close contacts and unite with other extremist groups. Reli-
gious intolerance based on intolerance can cause substantial damage to the spiritual security of any
society, while affecting centuries-old foundations of religions that are traditional for one or another state,
including Islam.

It should not be forgotten that terrorism is quickly gaining momentum and finds its followers thanks
to the development of the Internet. The history of terrorist groups in cyberspace began not quite long ago,
it was roughly dated from the beginning of 2000. Now it's a very dynamic phenomenon on the World
Wide Web. Web sites with an extreme and terrorist context suddenly appear and often change the format,
and then also rapidly disappear. In many cases, this is only the appearance of disappearance, only the
address of the site changes, the content remains unchanged.

According to the head of the Center for the Study of the Problems of Terrorism and Extremism in
Kazakhstan, the Internet by its nature in many respects is an ideal field for the activities of terrorist or-
ganizations. Thanks to free access, a small influence of censorship and other forms of state control, and
sometimes even their absence, the anonymity of communication, the rapid movement of information, the
multimedia component and much more, the Global Network in "skilled hands" becomes a weapon of mass
consciousness.

According to the prosecutor's office, the Internet is the main source of information and channels for
spreading the idea of religious extremism. As a result of the inspection, more than 150 Internet resources
providing information on the manufacture of self-made explosive devices, as well as propagandizing
extremism and terrorism, have been suspended.

As experts-religious scholars point out, extremism and terrorism in Kazakhstan have not a ideological
but a criminal basis. Pseudo-religious rhetoric conceals criminal activity that undermines the foundations
of society. Nation Leader N. A. Nazarbayev set the task of "severely curbing the activities of non-tradi-
tional sects and dubious pseudo-religious movements," to strengthen the prevention of religious extremism
in society, especially in the youth environment, to take advantage of the Congress of Leaders of World
and Traditional religions and to create a new platform for resolution on the basis of this dialogue platform.
conflicts on religious grounds [5].

A state program on countering religious extremism and terrorism for 2013-2017 has been approved in
Kazakhstan, Tengrinews.kz correspondent reports. The corresponding decree of the head of state
Nursultan Nazarbayev was published in the official press on October 2 [4].

The main objective of the program is to ensure the safety of man, society and the state by preventing
manifestations of religious extremism and preventing the threat of terrorism.

Given the fact that religious consciousness often acquires an ethnic color, it is important to use the
authority of the leaders of national diasporas, national cultural associations in opposing the propagation of
the ideas of religious radicalism. In many respects, due to the active work of the leaders of denominations
and national diasporas, there is no religious confrontation and interethnic conflicts in the country. And we
should actively use and propagate this huge positive experience and potential.

Today, the main influence of interreligious dialogue on interethnic relations, their humanization can
go through its educational impact on the population. Such a dialogue affects the consciousness of people
of different nationalities and religions in the spirit of tolerance, non-violence and the culture of peace. In
resolving issues of internationalism and ethno-tolerance, the crucial importance is given to the formation,
development and implementation of educational concepts that contribute to the consolidation of society.

The unprecedented pressure of cultural globalization reduces the chances of becoming a global
culture as a dialogue and contributes to the growing resistance of the "periphery" of the "center" that en-
genders clashes and conflicts of cultures. Global culture becomes a source of instability, the lines of the
breakdown of civilizations, and confessional values turn into samma sharp forms of quasi-religious
fanaticism, when a person practically removes responsibility for his actions, shifting the burden of guilt on
the values and norms of creed.
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It should be noted that the real high level of religiousness of modern youth in many respects can be
conditioned by the formation of its world outlook without clear ideological and political orientations,
settled moral stereotypes.

Kazakhstan's policy of spirituality and tolerance seeks to initiate new, topical priorities on the
humanitarian and moral basis. One of the main prerequisites that our country adheres to in its foreign
policy is to say that in order to continue its history, mankind needs to learn how to coordinate not only its
own local but also global activity with its own capabilities [6].

Kazakhstan has managed to turn the factor of the vulnerability of a polyethnic society into a source of
social and cultural wealth, a dynamic development of interethnic relations. Religion in Kazakhstan does
not act as a competing identity that opposes itself to ethnic or political communities, but as an additional
element of the spiritual culture of Kazakhstanis, giving the society a unique diversity and at the same time
a unique identity.

The general historical past and ethno-cultural traditions of the ethnic groups of Kazakhstan have had
a decisive influence on the nature and features of religious traditions. Their important distinguishing
feature is the mutual gravitation to each other. Good relations have developed in the country between
Islam and Orthodoxy, as well as other religions. Under the influence of this factor, the activities of the
most numerous denominations acquires unique, unique features. This, in turn, contributes to the effective
state development of the country and further consolidation of national unity and tolerance.

In each country, based on the prevailing customs and norms of life, and the laws of historical
development, there has been a certain relation to non-traditional religions, which is not definitely positive
or negative. Since the personality of religion is a very private, individual problem, then all issues related to
religiousness are solved mainly not on the state, public, namely on the individual or family level.

A modern man is faced with the need to independently develop his own individualized multidimen-
sionality in a crisis of the traditional type of worldview identity and the onset of cultural globalism. On the
one hand, faith must be a purely personal business of each, on the other hand, religious faith preserves the
quality of its practically - true universality and the structure of world-view values of the modern world.

The new generation is new aspirations. They are the future of our country. For in whose hearts there
are high feelings of civility, patriotism, industriousness, they live ahead of their time and contribute to the
unity of the Kazakh society.
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B. %K. Canapos', A. Tamkbin®

'On-Mapabu ateiEnarsl Kasak yITThIK yHHBEpeuTeTi, AnMaThl, Kazakcran,
’H. Dp6akaH aTbIHAAFBI yausepcureti, Konss, Typkus

KA3AKCTAH/IBIK PYXAHWIBIK NEH TO3IMILIIK CASICATBIHBIH MA3MYHBI JKAWJIbBI

AHHoOTanusA. MeMIICKeTTIK TOyeJICi3/iK aiFaHHAH KEHiH OI3/iH eiMi3 63iH 3albIpJIbl MEMIICKET JCI >Kapusi-
nansl, on Kasakcran PecriyOnmukachiHbiH ATa 3aHbpiHAa OenriieHreH. bi3nmiH eniMiz ker KOH(pecCHOHaIbl KOFaM
0OJIBITI ecemTeNe/Ii, OHa AiHUA TOJICPAHTTHUTBIK MEMJICKETTIH JiH CATAChIHAFbI CasCaTHIHBIH 0AaChIMIIBIKTAFbI OeNTici
Ooxpmn TaObutambl. Kasipri kKa3akCTaHIBIK KOFaMHBIH PYXAHWIBIK KYHIBUIBIFBIH, aJJaMHBIH IIIKi XaH JyHHECiHE
MOHTI'UJIIK, IIEKCi3, ©3repPMEHTIH, agaM >KaHBIHBIH OacTayiapblH A9pinTey Heri3ri OarbiT Oonbin ecenrtenexi. bip
MeMIIEKeTTiK Oackapy *kyleciHeH OacKara Ty, 9JICyMETTIK AaFAaphICTapAbIH KYIIeiyi, KaHaail Koramaa 00IMachiH
agaMIapIblH caHa ce3iMiHe IiHHIH ocepiepiH kymenTteni. COHOBIKTAH [a HiHA AYHHUCTAaHBIMIBI YaFbI3AayIIbl TiHI
KBI3METTET1 afgaMaap, OCkl pyXaHH eMipJieri naiaa 0oJFaH BaKyyMIIbI TONBIKTHIPY YIIiH ©3[epiHiH ic-KUMBUIIapPBIH
JKaHTaHOpIpa Tycemi. AxaM3ar maiga OojraHHaH Oepi [MiH OpKallaHAa >Kajlbl aJaM3aTThIK KYHIBUIBIKTapIbI
yarbI3/Ia]bl, COMTE OTBIPBIIT MOJICHUETTIH Oip TYpiHE aiiHaiabl. BapiblK AiHU KYJIbTKE KbI3MET €TETiH COYIIET eCKepT-
KILITepiHe aifHaIFaH FuMaparrap, AiHU-QUI0CO(UUIBIK TYBIHIBLIAP, TIHA JOCTYPIEp, alaMHbIH PyXaHH OOJIMBICHIH
KETUIIIpe OTHIPBIN, OHBIH 1MKI Ma3MyHbIHA Tikened ocep erexi. Kaszipri Kasakcranmarbl KojlaHbICTarbl 3aHHA-
MaJjlapblHa cail JiHU OipJecTikTep MemilekeTTeH Oejiek opHayacThipbuiraH. COHIBIKTAH Jla MEMJIEKET eLIKaHIan
JIiHTe epekine KeHuT Oene amMaiinbl. Kaszipri Ka3akcTaHABIK KOFaMza JiH OaFbITBIHIAFBI JKOHE KOH(eCCHs apaibIK
KaThIHACTAPAAFbI JKaFIaiiyiap COHFBI )KUBIPMa OccC KbUIIa TOOCTEWIIl 03repreH.

Tyiiin ce3nep: xahannany, MEMJICKET JKOHE JIiH, JIIH MOCeJeCi, JIHU 3TUKA, IIHU SKCICPTU3a, KOHpeccusiap,
MTOJMKOH(ECCHOHANIBIK, KOH(DECCHST apajbIK KeTiciM, TICEBIOIIHN aFbIMAap, MiKip Talacy alaHBbl.

B. %K. Canapos', A. Tamxkein’

'Ka3HY um. anb-Dapabu, kadeapa pelurioBeIeHHs 1 KyIbTypooriu, AnMaTsl, Kazaxcran,
Yuusepcuter um. H. Dpbakana, Konbst, Typuus

O COJIEPKAHUU KA3BAXCTAHCKOM MOJUTUKHA TYXOBHOCTH Y TOJEPAHTHOCTH

Annotanusi. [locne mpuoOpeTeHHsI TOCylapCTBEHHOTO CYBEpEHHMTETa Hallla CTpaHa IpoBO3IIacuia ceds
CBETCKMM TOCYIapCTBOM, 4TO ObUIO 3adukcupoBaHo B OcHoBHOM 3akoHe PecryOmmkm Kazaxcran. Hama crpana
SBISIETCSI MHOTOKOH()ECCHOHAIBHBIM O0IECTBOM, B KOTOPOM PEJIMTHO3HAS TOJIEPAHTHOCTH BBICTYNAET KaK NMPHOPH-
TETHasE TOJUTHKA TOCYAapCcTBa B oOmacTu penurud. lIpomaranna Be4HOH, O€3rpaHUYHOM, HEM3MEHHOW IICHHOCTH
OpPHEHTHPOBaHA Ha BHYTPEHHHWH MHp 4YENOBEKa, KOTOPBIA OINpPEAEIeT TyXOBHOCTh COBPEMEHHOTO Ka3aXCTaHCKOTO
oOmecTBa. B nepexoqHbIi MEpHoOA OT OJHOM CHCTEMBI TOCYAAPCTBEHHOTO YIPABICHHS B IPYTYIO, KOT/IA IIPOUCXOIAT
COLIMAJIbHBIE TIOTPSCEHUS B TI0OOM OOIIECTBE yCHUIIMBACTCS BIMSHHUE PEJIMTHU HAa YMBI M cO3HaHUe Jrofe. [loaromy
CITy’KUTENN KYyJIbTa IBITAIOTCS aKTHBHO 3aHATh CJIOXKHUBIINIICS BaKyyM B AyXOBHOMW cdepe, BeoyT NponaraHy peiu-
TUO3HBIX BOS3pCHHI>i. C MOMEHTA IOsIBJIEHUS YeJIOBEUYECTBA PEIIUTUA BBICTYIIAET HOCUTECIIEM O6Hle‘leHOBe‘leCKI/lX OCH-
HOCTEH, Pa3HOBUAHOCTBIO KyJbTYphl. Bce KyJIbTOBBIE COOPY)KEHHMS, & TaKKe PEIMIHO3HO-(PHUIOCOPCKHUE MPOHU3BeE-
JIeHUS1, IEPKOBHBIE PUTYaJIbl U OOPSAbI, MUJIOCEpIMe 00OTalIaloT YeIOBEYECTBO, BIIMSS HAa €r0 BHYTPEHHEE COIep-
JKaHue. B coOTBeTCTBHU ¢ AEHCTBYIONIMM 3aKOHOAATEIbCTBOM B KazaxcTaHne penurno3Hele 00beMHEHNS OTAEICHBI
oT rocymapctBa. OHO HE MOXET OTAABaTh NMPEINOYTEHHE Kakoil-mnbo penuruu. Cutyauusi B cdepe pesuruv u
MEKKOH()ECCHOHABLHBIX OTHOIIEHUH 32 TIOCIEIHHE /IBA C TIOJIOBHHON JECSATHIICTHS 3HAYNTEIILHO H3MEHHIIACH.

KiroueBble cjioBa: riiobdanu3anusi, TOCyIapcTBO U PEIUTHS, PEIUTHO3HAs TPOOJIeMaTHKa, PEIUTNO3HAS 3THKA,
pENUruo3Hasi dKCIepTH3a, KOH(EeccHu, MOIMKOH(ECCHOHANIN3M, MEXKOH()ECCHOHAIPHOE COTJIACHE, IICEBIOPEIH-
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ECONOMIC ASPECTS
OF THE HOUSING FUND MODERNIZATION MECHANISM

Abstract. In contemporary municipal housing service economy extra-budgetary resources acquire an important
role in revitalization and reconstruction of housing funds. The housing fund is considered as the main element of the
sphere of housing and communal services. The international experience and the Kazakhstan practice of
modernization of housing have been studied in the research. The relevance of the subject of the research both from
an economic and ecological points of view has been substantiated. It turned out that significant part of researches on
the modernization of housing fund is mostly associated with achieving an economic effect. Although the globa-
lization processes taking place in the world emphasize the ecological aspect as well.The review of the state housing
reform in Kazakhstan in the format of strategic development and implementation of the sectoral housing and
communal program has been conducted. The experience of realizing the mechanism of housing fund modernization
is considered on the example of the Communal maintenance of city residential buildings LPC in Atyrau from the
beginning of 2011 to the present day.The activity of Communal maintenance of city residential buildings LPC in
Atyrau allows us to study the financing mechanism and the stages of multi-storey houses renovation. A statistical
analysis of the results of the work done has been carried out. The effectiveness of the target state program has been
estimated. The research has identified problematic issues that hamper the more successful development of housing
sector renovation.

The research has been executed within the framework of AP05134552 Project.

Keywords: modernization, urban economy, housing and communal services, housing fund.

Introduction. Modernization of the economy considered as a set of measures to achieve the eco-
nomic growth is carried out through the improvement of all sectors of the economy. I. V. Makarova
characterizes the modernization of the economy as a process of forming a modern model of the economy
on the basis of innovative transformations, oriented to qualitative changes in society, corresponding to a
new system of interests, values and priorities [1].

Over the years of independence, the economy of Kazakhstan has witnessed significant progress in the
area of economic modernization through the phased implementation medium of the economic strategy and
social targeted programs. The results of modernization are as follows:

— the country has developed a socially-oriented market economy;

— a powerful class of domestic entrepreneurs has formed;

— small and medium sized businesses have been successfully developing;

— the formation of the middle class is actively going on [2, 3].

Among the branches of the national economy and the sphere of services, housing and communal
services have acquired a special role in social and economic life. On the one hand, the state of the housing
and communal service sector provides parameters for the quality of life of the community; on the other
hand, it represents the region's economic potential, which determines its investment attractiveness.

Economic development of housing and communal services is directly connected with the imple-
mentation of the housing policy of the country, which is of great importance for the construction industry,
the economy and homeowners. English sociologists Tony Byrme and Colin F. Padfield believe that
housing is the basic human need. The need for housing policy arises because of the fact that the state is
now recognizing its commitment to decent housing for the population [4].
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In Kazakhstan, with the development of market relations in the sphere of housing and communal
services, the problem of attracting extra-budgetary sources for the renovation of the housing fund is
becoming urgent. Modernization of housing fund is characterized by high capital intensity, a long duration
of construction and low demand for new buildings because of the insolvency of potential buyers. These
factors determine the efficiency of housing fund modernization by carrying out repair work with energy-
efficient elements.

Methods. Conducting scientific research in the field of the economic aspect of the housing fund
modernization mechanism was based on theoretical methods of cognition: analysis, induction and deduc-
tion. Also, a comparative and dialectical-logical approach was used in studying international experience of
scientists in the field of housing fund renovation.

Research. According to the Russian scientist S. N. Larin, taking into account the inevitable growth of
electricity tariffs in the near future, investing in energy conservation can be considered as one of the most
profitable sources of investment from an economic point of view [5].

It should be noted that at present most of the research in the field of housing modernization is aimed
at achieving an economic effect, although the growing scale of world production and consumption also
emphasize the ecological aspect. In addition to the cost-effectiveness of implementing various technolo-
gies for energy-efficient modernization, environmental success is achieved, related to waste management
and emissions [6, 7].

Scientists at the University of Leeds (UK) Malcolm Bell and Robert Lowe in their studies note the
important role of energy efficiency modernization schemes in reducing CO, emissions; so 50% of impro-
vements in the region can be achieved with a minimum cost [8].

Modernization can be carried out in various ways, but from the point of view of investors and apart-
ment owners, special attention should be given to the problem of waste management and initial investment
costs. Together with the principles of humanization, it is also necessary to comply with the aesthetic
norms of architectural structures, based on the introduction of innovative approaches to increasing the
efficiency of housing fund renovation [9, 10].

In fact, the modernization of housing and communal services in Kazakhstan has started with the
implementation of the "Strategy 2020" Program, which marked the direction of the country's development
to implement the economic breakthrough [11].

Program for Modernization of the Housing and Communal Services of the Republic of Kazakhstan
has been developed since 2011 to improve the housing fund during 2011-2020. The priority was made on
energy saving in housing and repair works to reduce the consumption of thermal energy [10].

Since 2014 modernization and repair work in the housing and communal services sector has been
carried out within the framework of the Program for the Development of Regions until 2020, covering the
renovation of the condominium facilities to provide comfortable living conditions, improve the state of the
communal infrastructure and provide quality public services to the population [11]. At the same time,
today the issues of housing fund modernization are regulated in accordance with the Law of the Republic
of Kazakhstan “On Housing Relations”, “Kazakhstan-2050 Strategic plan, “NurlyZhol” State Program
for Infrastructure Development for 2015-2019 and other normative documents [12-18].

By 01.01.2018 the housing fund of Atyrau aggregate 1054 multi-storey apartment buildings, with a
total area of 2,601,300 square meters, and 71 management bodies. There are 62 unfit houses with an area
of 37,864 square meters, comprising 1.46% of the total area of the housing fund.

The Program for the Development of the Regions until 2020 in Atyrau is performed by “Communal
maintenance of city residential buildings” LPC , established as a specialized organization with 100% state
participation. The tasks of "«Communal maintenance of city residential buildings” LPC involve:

- proper maintaining of residential facilities and local area;

- providing apartment owners with communal and other services;

- protecting the interests of apartment owners as consumers of communal and other services and
organizations;

- cooperating with state and public organizations to ensure a standard of livingSince 2013 multi-
storey housing financing has been brought about according to the following mechanism (figure 1).
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Figure 1 — Multi-storey houses Renovation financing mechanism

The fundamental principle in the successful modernization of multi-storey is to ensure the
conscientious participation of all stakeholders: professional management by companies, quality work on
the part of contractors and the active participation of apartment owners at each decision-making stage. The

v
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final product of the investment is capital repair of the housing fund, carried out in stages.
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Stage 1
Organizational issue

Obtaining the consent of apartment owners for capital
repairs (minimum 70%).

Stage 2
Building structural survey

and energy audit

Making and approving a repair list.
Obtaining building energy certificate

Stage 3
Developing and Adjasting

Design Documentation

Drawing up Design and estimate documen-tation,
getting State Expertise and Home Inspection approval

Stage 4
Approval of Design

Documentation

Approval of DD, total house and building renovation
billing

Stage 5
Total renovation financing

Housing help (targeted assistance to apartment owners)
and low-cost mortgage (from 7 up to 20 years)

Stage 6
Total renovation

A |

Carrying out total house renovation and thermal
modernization

Figure 2 — Multi-storey houses repair and renovation stages

According to the information presented in figure 3, in 2011-2017, CMCRB LLP has implemented

10,306 million USD for repair works of the housing fund of Atyrau, allocated from the Republican budget
63% (2,215 millionUSD) and local budget — 21% (2,176 million USD), and on returnable funds — 16%
(1,637 million USD).

3000
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Figure 3 — Expenditures on multi-storeyapartments renovation in Atyrau city within 2011-2017, thousand USD
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All investments covered current and capital renovation of houses. Within the period of 6 years (2011-
2018) in Atyrau, 102 multi-storey houses have been repaired: 93 houses have totally renovated, 9 lifts
have been replaced in 3 houses. 89 houses have undergone modernization on the funds allocated from the
republican and local budgets of the region in Atyrau. For return funds in 2014-2017, 13 houses were
repaired for the amount of 1,638 million USD (figure 4).

30 vd
¥ returened funds
25 v
20 v
15 - W at the expense
of local budget
10
N 3 i 3
¥ at the expenses
0 . . . . . . ./ of state budget
2011 2012 2013 2014 2015 2016 2017

Figure 4 — Number of renovated multi-storey apartment houses in Atuaru city

According to the results of the 1st stage of the Regional Development Program up to 2020, the num-
ber of multi-storey houses, requiring repairs decreased from 35.3% in 2011 to 30.6% in 2015. (figure 5).

M total number of houses

-

1500 -
B requiring renovation by
1000 - 01.01.2011

¥ requiring renovation by

500 - 01.01.2015

Figure 5 — Numberof houses requiring renovation in Atyrau city

After ranking, according to table, you can see that CommunalMaintenance of City Residential
Building” LPC in the period of 2011-2017 mainly carried out the modernization of the housing fund of
1973-1982 years of construction (46%).

In 2018,1,310 million USD from the local budget is planned to allocate for the renovation of 8 multi-
storey houses, as well as the design and estimate documentation for 18 houses (replacement of elevators
for 6 houses, major renovation of 12 houses).
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Information about multi-storey houses of Atyrau underwent repairs and modernization within the period of 2011-2017*

Year of Houseconstruction
Year Total
1953-1962 1963-1972 1973-1982 1983-1992 1993-2002 2003-2012
2011 3 5 4 4 1 - 17
2012 1 4 12 5 1 5 28
2013 - - - - - 3 3
2014 - 2 15 4 1 - 22
2015 - 1 3 2 1 1 8
2016 3 2 5
2017 - 2 10 5 19
total 4 14 47 22 6 9 102
*Made by author [7].

Discussion of results and conclusion. One of the main problems of multi-storey housing fund
modernization in Atyrau is a low return on funds at the beginning of the Project implementation. So, in
2013. only 13% of investments made by the state were returned, caused were disagreements on the part of
apartment owners on the nature of the work performed. Multi-storey houses owners did not anticipate
comments on repairs in making the preparation of a defective act and the adoption of a collective decision
on the cost of funds. In connection with this, the akimat of the city held various explanatory and ope-
rational measures for the return of public funds. So, as a result of the work done in the period from 2013 to
2017, 1594 suits were filed with the judicial executive bodies, a positive decision was taken against
1,047 claims, 547 lawsuits are in progress. By January 1, 2018, residents of the renovated houses returned
2,172 million USD, that is, 63.5% of the invested 3,27 million USD.

During the research, a number of problems have been identified that can be divided into two groups:
economic and non-economic. The economic group includes issues related to economic content:

— lack of a uniform methodology for the economic feasibility of targeted programs for the existing
housing fund reconstruction;

— the absence of an insurance field against possible risks for all entities of interaction on housing
fund renovation: 1) the state from the non-returned invested subsidies; 2) potential investors on guaranteed
return on investment; 3) apartment owners on qualitative repair works;

— lack of a competitive environment.
the non-economic group of problems includes legal, ecological and aesthetic problems:

— shortcomings in the mechanism of legal regulation;
the need for mandatory regulation of the environmental characteristics of the technologies used in
housing funds renovation;

— expansion of the life cycle, improvement of the functional and spatial characteristics of the project
for housing funds renovation

In general, modernization of the multi-storey housing funds in Atyrau together with the thermal
modernization of problematic apartment houses have contributed to the urban housing fund aesthetic
aspect. Moreover, the duration of their service has been extended, and their commercial attractiveness in
the real estate market has increased.
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3. K. Ken:keranuena
JI. H. T'ymunes ateiaaarsl Eypasus yaTThIK yHHBepcHTETI, AcTana, Ka3zakcran
TYPFbIH Yi KOPBIH )KAHFBIPTY MEXAHWU3MIHIH SKOHOMUKAJIBIK ACHEKTLIEPI

AnHoTanus. Kanajbik 11apyambuIbIKTIH Ka3ipri 3aMaHFbl 3KOHOMUKACBIHIA TYPFBIH Yil KOPBIH JKaHAPTY KOHE
y/1aiibl J)KaHFBIPTY YIIIH OFOJDKETTEH ThIC KO3Aep.i TapTy Maceseci MaHbI3[bl 00kl Tadbuiansl. TYpFBIH Yi KOPBI
TYPFBIH YH-KOMMYHAJIBIK [IAPYAIIbUIBIK CalaChIHBIH HETi3Ti AJIEMEHTI PETiH/e KapacThIpbUIaabl. TYPFBIH Yil KOPBI-
HBIH YJaibl KaHFBIPTBUTYBIHBIH XaJIBIKAPAIBIK JKOHE Ka3aKCTaHIBIK TOKIpHOeci 3epTTenreH. 3epTrey KypaibIHBIH
9KOHOMUKAIIBIK KOHE SKOJIOTHSUIBIK TYPFBIIaH ©3eKTUTr HerizmenreH. TYpreIH Yi KOpPBIH JKaHFBIPTY OOMBIHIIA
MaHBI3BI 3epTTEYIEPIiH YKOHOMHUKAIBIK THIMIUTIK JKETICTIKTEPMEH OaiJIaHBICTBUIBIFBI aHBIKTATIFaH. Anaiina qyHue
JKY31HJIC OpBIH aJiFaH *ahaHmaHy yaepicTepi SKOJIOTHSUIBIK KOPIHICTIH ¢ MaHbI3AbUIBIFbIHA alPBIKIIA KOHII Oee/i.
Kazakcranmarbl MEMIICKETTIK TYPFbIH Yil pedopMachliHa CTPATETHSUIBIK JaMy JKOHE CaalblK TYPFbIH YiH-KOMMY-
HaIZIBIK OafF/iapiiaMachiH iCKe achIpy ayKbIMbIHIA LIONY Kypri3uireH. TyprbiH Vil KOPBIH JKaHFBIPTY TETITIH XKy3ere
aceIpy Taxipubeci Ateipay Kanaceiaaarsl 2011 xeuiasiH 6acbiHaH 6actan OyriHri KyHre maeiinri «KamaHbslH TYpFBIH
yit kommyHanApIK mapyamsuibirby JKIIC MamMaHAaHABIPHUIFAH YOKUIETTI YHBIM MBICAIBIHAA KapacThIPbUIA/IBL.
«KTYKUI» XXUIC wmbicanbiga, ATblpay KalachblHAArbl KON ISTEPIi TYPFbIH YWIEpHl >KeHAey caTblUiapbl MEH
oJIap/ibl Kap)KbUIAHIBIPY TETITiHE 3epTTEyJiep KypriziireH. JKypri3iireH KYMBICTBIH HOTHIKEICPIHECTATHCTHKAIIBIK
TayAay JkacajbiHFaH. MakcaTThl MEeMJIEKETTIK OarapiiaMaHblH HOTWOKeNUIirine Oara 6epinreH. 3eprrey OapbichIHAa
TYPFBIH YU CEKTOPBIH JKaHFBIPTYIBIH TaOBICTHI JaMybIHA KEACPTi KENTIPETIH KYpACTi MOceNelepli aHBIKTayFa
Oonaisl.

3eprrey AP05134552 reupivu sx00a meHOepiHae oTKi3UII.

TyiiiH ce3aep: )aHFBIPTY, KAIAIBIK [HIAPYALIBUIBIK, TYPFBIH-YH IAPYalIbUIBIFbI, TYPFBIH Yil KOPBIL.

3. K. Ken:keranmena
EBpaswuiickuit HanmoHanbHeIH yHUBepcuTeT uM. JI. H. I'ymunesa, Acrana, Kazaxcran
9KOHOMHYECKHUE ACHHEKTBI MEXAHU3MA MOJEPHU3ALINH ) KWJINIIHOI'O ®OHJA

AnHOTanusi. B coBpeMeHHOI 3KOHOMHKE TOpOJICKOTO XO3SHCTBAa Ba)KHOE 3Ha4YeHHE MpuoOpeTaeT mpodiiema
NIPUBJICYEHHS BHEOIO/DKETHBIX MCTOYHUKOB JJISi OOHOBJICHUSI M BOCHPOW3BOJICTBA JKMIIMIHOTO (hoHma. JKnimnimHbii
(hoHI paccmaTpuBaeTcs KaK OCHOBHOM 3JEMEHT C(ephl KHUIMIIHO-KOMMYHAIIBHOTO X03siicTBa. V3yueH MexmayHa-
POIHBIN OTBIT M Ka3aXCTaHCKas IPAKTHKA BOCIIPOM3BOACTBA XWINIIHOTO (hoHAa. OOOCHOBAaHA aKTYaJIbHOCTD NPE-
MeTa UCCIIE0BaHNs KaK C 3KOHOMHYIECKOH, TaK U C 3KOJIOTHYECKOM TOUKH 3peHHs. BBIICHUIIOCH, 9TO 3HAUYUTEIbHBIE
HCCIIEIOBAaHMI 110 MOAEPHHM3ALMHU JKIIMIIHOTO (POHAA, CBA3aHBI C JOCTH)KCHHEM 3KOHOMHYECKOro >ddexra. XoTs
MPOUCXOAIINE B MUPE III00ATN3AIMOHHBIE NPOIECCH TOAYEPKUBAIOT M IKOJIOTNUECKUH acmekT. IIpoBenen 0030p
rOCYJapCTBEHHON KHJIMIIHOW pedopmbl B KazaxcraHe B (opMaTe CTpaTerHyecKOro pa3BUTUS W pealu3aluu
OTpacieBON JKUIUIHO-KOMMYHAJIBHONH MpOrpaMMbl. PaccMOTpeH OmBIT peanu3aluil MeXaHW3Ma MOAEPHHM3ALUU
KHJIMIIHOTO (hOHJIA HA MIPUMEpE CIeUaIM3UPOBAaHHON YIIOJHOMOYEHHOH opranuzauuu 1o r. Ateipay TOO «Kom-
MYHaJIbHOE 00CITy>KHBaHHE JKMJIBIX JOMOB ropona» ¢ Hadana 2011 roga no ceroxusmauii nens. Ha npumepe TOO
«KOXI» r.Ateipay u3y4eH MexaHn3M (PMHAHCHPOBAHUS U 3TaIlbl IPOBEACHHS PEMOHTHBIX pabOT MHOTOKBAapTUP-
HBIX JKIIBIX TOMOB. [IpoBesieH CTaTHCTHUECKUI aHAIM3 pe3yJIbTaToOB MPOAENaHHbIX pabor. OleHeHa pe3yIbTaTHB-
HOCTh LEJICBOM TOCYJapCTBEHHOW NporpaMMbl. B Xone IpOBENEHMS HCCIIEAOBAHUS BO3MOXKHBIM 0003HAYHMTh
poOJIEMHBIE BOIIPOCHI, CIICP KUBAIOIIIE O0JIee YCIENTHOE Pa3BUTHE BOCIIPON3BO/ICTBA JKIIIUITHOTO CEKTOPA.

HccnenoBanue mpoBeeHO B paMkax HaygHoro npoekta AP05134552.

KaroueBble c10Ba: MOOEpHU3AIMS, TOPOACKOE XO3SIHCTBO, KHUIUITHO-KOMMYHAIIBHOE XO3S5HCTBO, KHIMITHBINA
donp.
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SETTLEMENT OF THE LATE BRONZE AGE
IN KARZHANTAU FOOTHILL

Abstract. The settlement of the Bronze Age — Burgulyuk is located 50 km to the south-east from Shymkent,
near homonymic natural landmark of the north-west slopes of Karzhantau range in South Kazakhstan oblast.

According to the settlement excavation materials, there are fixed two large settling periods, matching by their
chronological frames with the first stage of Tashkent oasis Burgulyuk culture — IX-VII centuries B.C., that is also
synchronous with the monuments of Central Kazakhstan, Zailiysky Alatau and Semirechye of that time.

The peculiarity of the found ceramic material, its distinctive features from synchronous crops, lead to the idea
that we are dealing with a new type of pottery of the late bronze age, which we propose to call Karzhantau.

The originality of the found ceramic material, its distinctive features from synchronous in time cultures, lead to
the idea that we are dealing with a new type of pottery of the Late Bronze Age, which we propose to call Karzhantau.

Keywords: culture, chronology, ceramics, vessel, settlement, Bronze Age, excavations, stratigraphy.

In due time, V.M. Masson, studying the origins of the urban culture of Central Asia, wrote: “New
materials with more and more persuasion show that the origins of the urbanization process in Central Asia,
at least in its southern regions, should be searched in the monuments of the Bronze Age. From our
viewpoint, we can speak about two epochs in the urbanization of Central Asia — the ancient oriental (the
end of III — middle of I millennium BC) and antique (III century BC — IV century AD)”. [Masson V.M.,
1974, p. 6].

V.M. Masson determined the chronology of the initial stage of the urbanization, analyzing materials
of the monuments of the Bronze Age of southern regions of Central Asia, such as, Namazga-Depe, Altyn-
Depe, Yas-Depe, Sapallitepe, etc. and found their ancient oriental roots. Note that the question was about
the territory of Amu-Darya basin.

In the studied area of the right bank of Syr-Darya, we have discovered a settlement of the Bronze
Age, which, undoubtedly, is the first stage in the urbanization of Ispidzhab historical-cultural district of
South Kazakhstan.

The settlement of the Bronze Age was discovered in the course of the exploration of Burgulyuk-2, the
burial ground of the Early Iron Age, located 50 km to the south-east from Shymkent, near homonymic
natural landmark of the north-west slopes of Karzhantau range in South Kazakhstan oblast. At that time, in
2002, during excavation of the mounds, as well as in the course of overtures in several burial mounds, we
found fragments of ceramics characteristic of the Bronze Age. On this basis, we assumed that there was
overlaying of the Early Iron Age burial mounds on the earlier one [Baitanayev B.A., 2002, p. 249-251].
However, later during the desk reviews we found out that the burial mounds were constructed on the
territory of the Bronze Age settlement, soil taken from this settlement was also used for their mounds.

In 2003, 7 excavations were deliberately laid on the territory of Burgulyuk-2 burial ground to identify
occupation layers of the Bronze Age settlement. In the course of the archeological works, we revealed
remaining structures of the settlement. Also, an element of a dwelling of the Bronze Age with round
planning was revealed on the western edge of the burial ground near 10™ burial mound [Baitanayev B.A.,
et al., 2004].
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The excavations conducted on the settlement showed that the southern part of the natural chain with
the monument was settled very intensively.

Two large periods of the settlement functioning are clearly fixed. In the first stage, people erected
their dwellings using traditional many years’ building experience of their ancestors. At first, they
excavated foundation pits of corresponding sizes, which walls were stoned in several rows. Then,
apparently, walls of framed type, which were covered by roof, were erected.

In the course of the excavations, we defined the character of the blockwork, remained on some
sections at a height of four stone rows (about 60 cm). They were lined with the observation of certain
regularities. Thus, in the southern part, the blockwork looked as follows: the row of rolled stones
(boulders) was on the underside, they were covered by large flattened stones. Then there was again the
row of boulders, which, in its turn, covered the flattened stones.

Judging by remains of the walls, we revealed sizeable house, where outlined four rooms.

Second dwelling, revealed under the 10™ burial mound, as against the described above, had round
planning. In the course of the opening, we determined that the revealed sangar is spread by the north-south
line and consists of 4 rows of large river boulders. The boulders from the sangar have various sizes. The
overall length of the revealed wall remains is about 1.5 m, width — 0.5 m, height — 0.5 m. The last one is a
part of the dwelling by 1.42 m width, however, the northern wall of the dwelling was lost. The floor level
is lowered in the western direction. Near the wall, we cleared bones of animals and small fragments of
ceramics. Also, a fragmented boat-shaped grain bruiser of a small size was found on the floor level. The
floor surface was covered by separate accumulations of coals and globs of iron clay. Possibly one more
dwelling was joint to this structure in the south.

Explorers of kulusay culture of the Late Bronze Age, separated on the territory of mountainous areas
of Northern Tien Shan, note certain regularity in the selection of the habitation place, characterized by the
arrangement of settlements on the verge of forest area and Alpine meadows [Mar’yashev A.N., Gorya-
chev A.A., 2001, p. 121]. In this context, settling of piedmont slopes of Karzhantau with rich timber
reserves in the Late Bronze Age is entirely regular. To a certain degree, selection of the habitation place
for this settlement is similar to settlements of kulusay type.

Our settlement is located so, that it is surrounded by mountain offshoots from three sides, protecting
it from the northern-eastern winds prevailing in winter. Availability of water sources and heavy grass
stand, allowing graze cattle from the middle of spring to the middle of autumn, made it convenient for
cattle breeding, which apparently formed the basis of household. Cattle, judging by findings of bones,
consisted of small and great cattle. However, crop farming also had specified value. Findings of the grain
bruisers’ pieces (figure 22) give evidence of cereal cropping, most likely, by boharic method. At the same
time, only limited areas, irrigated at the expense of small canals, can be used under the crop farming. The
crop farming, probably, had secondary character, but not general one. The settlers were also engaged in
weaving and used for that spindle whorls, turned from walls of vessels.

Ceramics, obtained in the place of settlement, was found only in fragments. It was formed without
use of a potter’s wheel by the ribbon method or by clay extrusion, heap firing. The paste was well washed
and mixed. Broken shell rock, gypsum, and sometimes fine sand, were used as a thinning agent. Collars of
all kinds of vessels were often decorated by crossed riffling (nail ornament) or lines, and surface — by
comb-shaped, linear and pressed ornament, covered on the water-logged paste in the form of herringbone,
rarely — zigzag. Surface of the most vessels was carefully polished and expressly glossed. By available
forms, all the crockery can be divided into the following types:

Caldrons: the surface is usually smoked. Judging by available fragments, vessels had spherical or
close to it form. Collar of a simple configuration is marked by a round, sometimes pulled out. Sometimes,
the upper base of collars has a flat surface. Neck is short, bottom is flat, with a characteristic ledge in the
near-bottom part. Vessels greatly vary by sizes: edge diameters consist from 13-14 ¢m to 33 cm and more.

Pots: by the quality of manufacture, sizes and forms hardly differ from caldrons, only surface has no
traces of smoke.

Bowls: least of all meeting type of crockery. Strongly very by sizes from 16-18 cm to 30 cm and
more. A form of the collar is simple, it is like a simple continuation of the vessel wall. The thickness of
fragments of large bowls achieves 1.2 cm.
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Complex of findings of Karzhantau foothills Burgulyuk settlement

Spindle whorls: prepared from the vessel walls. Found in the main settlement of place of the
settlement, existed under the 10™ burial mound. Small by size spindle whorl, carefully dressed and
decorated by rim by vertical lines, is of interest. Center of the circle was only traced by some sharp
instrument, however, the hole was not drilled. It is not improbable that in this case, there was a prepared
button, but not the spindle whorl, it was widely used by the tribes of the Late Bronze Age.
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Similar crockery was found during construction of Tashkent channel, where it is defined by the Early
Iron Age [Drevnyaya i srednevekovaya kul’tura Chacha, 1979, p. 10-16]. Related forms, ornament
motives and methods of its application refer to the kulusay culture and presented in settlements Assy and
Turgen in Zailiysky Alatau [Mar’yashev A.N., Goryachev A.A., 2001, figures 5, 28, 29, 47]. Very close
resemblance has ceramics of our settlement with ceramics of Fergana kairakum culture, found in its time
by B.A. Litvinskiy [Litvinskiy B.A., et al., 1962].

Ornamentation technique of the vessels consists of plain and comb-shaped stamp, scribed lines and
cavities. The most of the vessels are formed by a tablet, which traces observed on the surface of ceramics.
Some forms has flat upper base of the collars.

Some pots have strongly blown body and pass to the body from the straight neck (Figures 11, 16,
18- 20). Vessels of similar form were also found among complexes Assy and Turgen in Zailiysky Alatau,
where such structure is explained by scientists by influence of Central Asia complexes [Mar’yashev A.N.,
Goryachev A.A., 2001, p. 118]. At the same time, some forms and ornament motives of ceramics found by
us (especially decoration of the collar’s ledge) have similarity with ceramics from Terenkara settlement,
found in the northern edge of Almaty city, where it is dated by IX-VIII centuries BC [Grigor’yev F.P.
Arkheologicheskiye pamyatniki v raione g. Alma-Ata. 1989, p. 218; Grigor’yev F.P., 1998, p. 261, 268;
Samashev Z., et al., 2005, p. 19, 30-35]. From all of these complexes, ceramics from our settlement by its
external characteristics more closely corresponds to the ceramics of kairakum culture. This, to our
opinion, is confirmed by similar forms of crockery and absence of rounds under the collars, that cannot be
said about other analyzed complexes. However, kairakum culture has less ceramics with riffling, which
can be met in burgulyuk culture everywhere, that cannot be said about ceramics from Terenkara
settlement, where there are similar riffling along the collar.

Ceramics of Burgulyuk settlement in Karzhantau foothill is synchronous with monuments of
Zailiysky Alatau, lower reaches of Syr-Darya, Khoresm of the Late Bronze age, where it is dated by XI-
VIII centuries BC and presented by Kulusay, Terenkara, Tagisken, Tazabagyab, Amirabad, Suyargan,
Kairakum complexes.

Meanwhile, ceramics of dongal type, found on the territory of Central Kazakhstan* has amazing
similarity with our ceramics. V.G. Loman, had studied it, noted similarity of this ceramics with materials
of sargarinsky and alexeyevskaya culture and settlement of Obitochnaya 12 type. However, existing
differences and specific characteristics of the dongal ceramics didn’t allow the author refer it to the last
one, this gave the researcher the opportunity to specify it as a separate culture [Loman V.G., 1987].

V.G. Loman dated the dongal ceramics as of VIII century BC, may be as the later one, relating with
the transition time from the Late Bronze to the Early Iron Age. As the evidence, the author presented
convincing conclusions, made on the basis of excavations of Kent settlement, where two dwellings with
the dongal material, cut alexeyevsky-sergansky ash hole, were studied [Loman V.G., 1987, p.128].

Burgulyuk settlement ceramics studied by us, by its external characteristics is close to the dongal type
ceramics, and at the same time has its own distinctive features, such as absence of diaglyphic band in the
bottom of neck, stuck horizontal and obliquely placed collar, pearly ornament. At that, in separate cases,
collar of large vessels is pulled out, having the form of a triangle in section, which is almost always
ornamented by cuts, lateral lines or nail pressing.

The dating, offered by V.G. Loman, on the dongal ceramics, in general matches with the dates of our
settlement, by which we consider the time of its functioning IX-VIII centuries BC or IX-VII centuries BC.
This proves, in our opinion, found under the 10" burial mound and stratigraphically connected with our
settlement bronze arrow head (figure 23). The arrow head is solid, with a longitudinal joint on a nervure. It
has flaring sleeving with hole, apparently from missing thorn (?).

Similar bronze arrow heads have analogues and wide geography among monuments of the Late
Bronze Age. K.A. Akishev dates them as of IX-VIII centuries BC and connects with dandybay-begazinsky
period [Akishev K.A., Kushayev G.A., 1963, p. 117-118]. B.A. Litvinskiy notes their spread in XII-
VII centuries BC from Caspian Sea region to the borders of China and to the south to India including
[Litvinskiy B.A., 1972, p. 91-92]. In more detail, similar arrow heads were studied by N.A. Avanesova.

*Taking the opportunity, I express appreciation to V.G. Loman, consulted us by the question of chronology and classifica-
tion of the dongal type ceramics.
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Studying bronze arrow heads on a large factual material, the scientist refers solid sleeve arrow heads to the
third group and fairly notes that this type differs by “... amazing variety of forms and sizes of sheet and
filling”. Comparing this type of the arrow head with accompanying items from bronze, dated by XII-
VII centuries BC, she notes that these arrow heads generally originate from monuments of the Late
Bronze Age with roller ceramics [Avanesova N.A., 1991, p. 40-43]. At the same time, we should note that
similar bronze arrow heads with long sleeving lived to see the Early Scythian Age. S.V. Kuz’minykh, for
instance, studying metallurgy of Volga-Kama, noted them in complexes of VII-VI centuries BC
[Kuz’minykh S.V., 1983, p. 104, 204]. In Central Kazakhstan, among materials of tasmolinsky culture,
they are also dated by VII-VI centuries BC [Vishnevskaya O.A., 1992, p. 133-134, 402]. Similar arrow
heads, dated by the Early Saka period, meet among complexes of South Tagisken, Uigarak [Itina M.A.,
1992, p. 41, 354].

In our opinion, it is pertinent to note here about features of the roller ceramics of the Bronze Age,
which was actively studied in other historical-cultural areas.

Ye.N. Chernykh separated integrated cultural-historical similarity of the roller ceramics. Its origins he
sees in the cultures of “Thracian™ area. This similarity, in his opinion, involves in the late stage Central
Asian monuments Yaz-1, Tillya-tepe of Afganistan and Amirabad monuments of Aral Sea region [Itina
M.A., 1998, p. 87].

M.A. Itina spoke out against this opinion. She thinks that in terms only of the roller presence, we
cannot unite in the integrated similarity different cultures, which are not correlated in general by other
features. In her opinion, rollers under collars were more developed in the cultures of developed bronze
(XII-XII centuries BC) and connected with the Fedorov component. In Amirabad complexes, it is
transformed, merging with the collar and becoming the neckband [Itina M.A., 1998, p. 87].

In earlier works, M.A. Itina, analyzing materials of Amu-Darya lowers, spoke that the roller directly
under the collar and the roller as a diaglyphic band in the bottom of a vessel neck appeared out of step.
She thinks that the diaglyphic band in the bottom of a vessel neck appeared later, close to the end of the
Bronze Age culture [Itina M.A., 1977, p. 143-144].

Summarizing her conclusions, M.A. Itina comes to the point that roller in ceramics, probably, is an
epochal phenomenon, connected with “trend”, but not with the integrated cultural-historical similarity
[Itina M.A., 1998, p. 88].

Researchers of steppe zone monument think that activity of Andronovo tribes in the second half of
II millennium BC generally passed in a dry xerothermic period [Sal’nikov K.V., 1967, p. 326-327]. This
forced them to look for new forms of farm management and seizure of new territories.

As for this, M.A. Itina, studying culture of South Aral sea region steppe tribes, noted that infiltration
process of Andronovo (Alakul) and cut down tribes from different habitation districts into the environment
of Central Asian people happened daily during all second half of II millennium BC and reflected on their
culture variously [Itina M.A., 1977, p. 232]. Namely Andronovo tribes, overlapping the local Central
Asian cultures, transformed into tazabagyat culture.

By opinion of B.A. Litvinskiy, a part of the cut down-Andronovo tribes, moving in more eastern
direction, reaching Tashkent oasis and Fergana, in close relation with south cultures of painted ceramics,
mixing with tribes of chust culture in the late stages, composed kairakkum culture [Litvinskiy B.A., 1981,
p- 157]. At that, Tashkent oasis was periphery of karakkum culture, after which in the East to Semirechye
including, other grouping of the steppe bronze tribes begins [Litvinskiy B.A., et al., 1962].

V.I. Sarianidi thinks that origins of the chust culture of Fergana and culture of its neighboring
districts throw back to the archeological complexes as Tillyatepe of Afganistan and Khorasan. He thinks
that the southern Central Asian and northern Afghan monuments represent general culture unity,
expressed both in material culture, and monumental art of building. The main range of the painted
ceramics culture spread is defined by V.I. Sarianidi from the end of the Caspian Sea and Kopetdag foothill
to Fergana valley including [Sarianidi V.1., 1989, p. 40-42].

Slightly differently this question is interpreted by Kh. Duke, studied burgulyuk culture of Tashkent
oasis, which origins throw back into the similarity of cultures of round-bottomed dyed ceramics of the
Bronze Age. To his opinion, change of the steppe civilization tribes to the sedentary life couldn’t help
implying the culture of local citizens, that resulted in transformation of the steppe tribes’ culture and
formation of burgulyuk culture [Duke Kh., 1982, p. 89].
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Probably, we must admit this assertion, as in the following periods there is everywhere observed
absence of materials obviously ponderable to the steppe bronze. This suggests the change in traditions of
the ceramic production of the last in the whole.

The complication is also that in the studied district, as well as in Tashkent oasis, where burgulyuk
culture was found, burial monuments of the Late and Final Bronze Age both of burgulyuk culture and
steppe look have not been found up to this day. Emphasize: the Late and Final period.

Studied burial grounds of South Kazakhstan of the Bronze Age Tautary [Maksimova A.G., 1962.],
Sherbay [Smagulov Ye.A., Baratov S.R. 2001, p. 322] are dated by the earlier Fedorov stage. This dating,
according to the last calibrated radiocarbon determinations, refers to XVI-XIV centuries BC [Smagulov
Ye.A., Baratov S.R., 2004, p. 81]. At the same time, the dating of synchronous monuments of Tien Shan
foothill (Assy-1, Turgen-2) using natural scientific methods, determined their chronological scale as
XI-VII centuries BC, XII-IX centuries BC [Mar’yashev A.N., Goryachev A.A., 2001, p. 121].

Probably, absence of burial grounds of this period both in Tashkent oasis and Ispidzhab historical-
cultural district, is explained, first of all, by the mere burial ceremony of tribes of that epoch, which could
significantly differ from the earlier period, having ways of cineration or setting of dead bodies. This was
the time of formation of Zoroastrian cultic-ritual practice in Central Asia, when Turanians and Iranians of
Avesta everywhere changed to setting of their deceased relatives and cleaning of their bones.

Settlements of Tashkent oasis burgulyuk culture are located in river valleys, lowers, fens, loessial
cusps and along-shore. Three types of dwellings are characteristic for this culture: 1) hasty structures of
shelter type; 2) oval or round mud huts of small size, to 22 square meters; 3) mud huts of large sizes with
divisions with obvious signs of many rooms’ house [Buryakov Yu.F., Koshelenko G.A., 1985]. Materials
of Burgulyuk-II stage were noted by scientists in bottom layers of such monuments as Shashtepe,
Kaunchitepe, Kulakchin tepe, etc.

Chronology of burgulyuk culture in due time was offered by A.l. Terenozhkin. He separated there
two stages: first — Burgulyuk-1 of VI-IV centuries BC and second — Burgulyuk-2, overlapped by materials
of kaunchi culture of III-II centuries BC [Buryakov Yu.F., 1982, p. 69].

Kh. Duke, studying tuyabuguz settlements of Tashkent oasis burgulyuk culture, using the large
factual material, dated IX-VII centuries BC that undoubtedly indicates on neighboring staying of settlers
of the studied by us settlement of the Late Bronze Age. The researcher at that noted that there is a
chronological gap between burgulyuk and kauchi cultures [Duke Kh., 1982, p. 90-93].

Yu.F. Buryakov admits this chronological scale not completely. In general, sharing the opinion of
AL Terenozhkin, he thinks that besides chust-eilat component, saka component played substantial role in
formation of burgulyuk culture [Buryakov Yu.F., 1982, p. 69].

AL Terenozhkin admitted opinion of Yu.F. Buryakov [Drevnyaya i srednevekovaya kul’tura Chacha,
1979, s. 22, 23]. Taking into account all arguments, Yu.F. Buryakov divided Tashkent oasis burgulyuk
culture into two stages: first — IX-VII centuries BC and second — VI-III centuries BC [Buryakov Yu.F.,
1982, p. 70].

This is the chronology of Tashkent oasis burgulyuk culture from the moment of its origin in IX
century BC to its outgrowth in III century BC into kauchin one.

Not accidentally, we quoted above the chronology of Tashkent oasis burgulyuk culture. Culture of the
ancient Ispidzhab developed synchronously with the nearest neighboring historical-cultural district of
Tashkent. Certainly, trade relations existed between these historical-cultural districts since the ancient
time. The evidence of this is some collars (figures 23, 24) of the crockery from our settlement, which find
direct analogues in Burgulyuk-1 complex. They, as well as tuyabuguz one, are coated by dark-brown,
almost black color. All this is indicative of the fact that habitants of the Bronze Age settlement, studied by
us, had long standing ethnic-cultural relations with the tribes of Tashkent oasis burgulyuk culture and
existed with them synchronously*. However, for the moment, settlements of Tashkent oasis burgulyuk

*According to archeological materials, the ethnic-cultural relations between tribes of the steppe bronze and round-bottomed
dyed ceramics are also observed in other districts of Tien Shan. For example, a complex of Terenkara settlement ceramics, found
by F. Grigor’yev in the suburbs of Almaty, besides plane-bottomed pot-type form crockery, characteristic for the final period of
the Bronze Age, also contained round-bottomed vessels with painting by red paint in the form of zigzags and triangles, having
analogues in the materials of Central Asian painted ceramics. In more details, see: [Grigor’yev F.P. Arkheologicheskiye pamyat-
niki v raione g. Alma-Ata, 1989, p. 218; Grigor’yev F.P., 1998, p. 261, 268; Samashev Z., et al., 2005, p. 19, 30-35].
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culture have not been found on the territory of the studied district, though, such settlements, judging by
presence of the material, should exist.

The Late Bronze Age settlement, studied by us in the natural landmark Burgulyuk of Karzhantau
foothills, coincides by its chronological frames with the first stage of Tashkent oasis burgulyuk culture.
According to the chronological scale of Kh. Duke — IX-VII centuries BC, it is also synchronous with the
monuments of dongal type of Central Kazakhstan, kulusay culture and Terenkara settlement of Zailiysky
Alatau, etc.

The distinctiveness of the found ceramic material, its differential peculiarities from the synchronous
by the time of cultures, result in the fact that we deal with the new type of the Late Bronze Age ceramics,
which we offer to name as Karzhantau one.

Continuing thoughts of V.G. Loman that possibly the monuments of obitochnensky type in the west
and dongal one in the east outlined the boundary of the cultures’ similarity of the transition period from
the bronze of the iron age [Loman V.G., 1987, p. 128], note the possibility of expansion of these boun-
daries to the south to Tien Shan including. In our opinion, this is convincingly demonstrated by materials
of the studied by us settlement. At that, the question on specific ways of contacting and interaction of
cultures of people of Karzhantau foothills with the neighboring districts of the Late Bronze Age, with
carriers of the round-bottomed painted ceramics, which similar fragments noted in the complex of
ceramics of Ispidzhab’s Burgulyuk settlement, remains actual.

The similarity of this relation, population density scales at the northern-western slopes of Tien Shan
in the Late Bronze Age, shall be shown by the following research, which shall determine the accuracy of
our conclusions.

Archeological research of Karzhantau type ceramics’ carriers continues...
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b. 9. baiitanaeB
O. X. Mapryiian aTelHIaFrel ApXe0IoTHs HHCTUTYTH, AnMathl, Kazakctan
KAPXKAHTAY BOKTEPIHJIET'T KEMIHI'T KOJIA IO YIPTHIAEI'T KOHBIC

Annoranus. Koma noyipiniH KoHbickl — byprenik IlIeiMkeHT KanaceiHan 50 KM. OHTYCTIiK-IIBIFBICTAa, OHTYCTIK
Kasakcran oOnbIchiHa KapacTel KapaHTay »KOTACBIHBIH CONTYCTIK-OaThIC OaypaiibiHmarel bypremik germ aTanaThlH
IIATKAJIZIa OPHAJIACKAH.

Konsicka xypri3inres Ka3da >KyMbICTapbIHAH TaOBUTFaH MaTepHaigap OOWBIHINIA eMip CYPYiHIH €Ki ipi ke3eHi
AHBIKTAIIBL. O3iHIH XPOHOJOTHSUIBIK mIeHOepi OoipIHIma TamkeHT ankaOBIHAAFBl OYPTeTiK MOACHHUETiHIH OipiHImi
ke3eHl — 0.3.1. IX—VII £.¥., conbiMeH Oipre ocbl yakbiTKa xararbin Opransik Kazakcran, e Anaraysr men Xericy
SCKEPTKILITEPiHE COMKeC Kee .

TaObutran Kbllll OYHBIMIAD, OHBIH COJI YAKBITTarbl 0acka Ja MOJICHHETTEPeH O31HIIK epeKIIeNiKTepl KeliHri
KOJIa FachIpbl KEPAMUKACHIHBIH JKaHa TYPi, KapKaHTaYJIbIK JeTl YChIHYFa OOJIaThIH IIKipTe ajbl KeNi.

Tyiiin ce3nep: MoieHUET, XPOHOJIOTHSI, KEPAMHUKA, BIJIBIC, KOHBIC, KOJIa FACBIPBI, Ka30a, crpaTurpadus.

b. A. Baiitanaes
WuctutyT apxeonornu mM. A. X. Maprynana. Anmarsl, Kazaxcran
HNOCEJIEHUE 3110XHY MO3HEN BPOH3BI IPEJITOPHEB KAPJKAHTAY

AnHoTtanus. Ilocenenne smoxu 6poH3bl — Byprymrok pacnonoxkeno B 50 kM K 10ro-Boctoky oT LlIbpmMkenTa y
OTHOMMEHHOTO YPOUHIIIa CeBEPO-3aMaaHbIX CKIOHOB XpebTa Kapkanrtay FOxxno-Kaszaxcranckoit o0xacTu.

ITo marepuanoM pacKomoK MmocejcHus, GUKCUPYIOTCS JBa KPYIHBIX MMEpUoaa OOXHMBAaHHUS, COBMAAMONIUX IO
CBOUM XPOHOJIOTHYECKHM PaMKaM C TIEPBBIM 3TaloM OypryJroKCKON KyiabTypsl Tamkenrckoro oazuca — [X-VII BB.
JI0 H.3., YTO TaKXe CHUHXPOHHO ¢ mamsTHukamu LlentpanbHoro Kazaxcrana, 3aitnuiickoro Anaray u CeMupeubs
9TOr0 BPEMEHH.

CBoeo0Opasue HaliJICHHOT0 KepaMHYECKOT0 MaTepuaia, ero OTIIMYUTEIEHBIE 0COOCHHOCTH OT CHHXPOHHBIX IO
BpPEMEHHU KYJIbTYp MPHUBOAAT K MBICIH, YTO MBI HMEEM JEJ0 C HOBBIM THUIIOM KEPaMHKH IO3THEOPOH30BOTO BEKa,
KOTOPBIH IpeiaraeM Ha3BaTh Kap KaHTAYCKUM.
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INFLUENCE OF INTEGRATION PROCESSES
ON THE DEVELOPMENT OF THE LEGAL SYSTEMS
OF THE COUNTRIES OF CENTRAL ASIA

Abstract. Development of the modern legal integration expresses in convergence of legal families, both
through development of international law, and through processes of regional integrations and interactions. However,
it is necessary to mark that an entity of legal processes of the modern legal integration express, eventually, in conver-
gence and integration at the level of specific legal systems of the states. Process of evolutionary development of law
at the real stage, in the entity, is process of convergence of legal systems. The most important legal processes of legal
integration are, first of all, harmonization of law, which defines the main direction of deformation of legal systems
and also unification (assimilation) of law, legal expansion (or absorption), reception of law, etc. In this article the
processes of a dimple integration of the legal systems of the countries of Central Asia in the Eurasian economic spa-
ce are researched. The model of equivalent cooperation of the people, which reached the high level of consciousness
and the civilization, and movable by aspiration to approve social and international peace and harmony of the people,
is considered. The scale crisis response measures of the state aimed at restoration of sure rates of economic growth
and support of strong social warranties to all population are studied.

Keywords: integration processes, the states of Central Asia, internationalization of the legislation, harmoni-
zation of law, legal mechanisms of regulation of integration, unification of law, emulation of law, legal expansion,
reception f law, legal annihilation.

In themodern world some ideal model of building of the legal system of the stateis developed. Each
state has its own unique model. 26 - year experience of the Republic of Kazakhstan, since the indepen-
dence, is based on the public image of sustainable development. An important role in the formation of the
legal systems of Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and Turkmenistan play mentality, socio-
economic and political conditions, cultural factors and integration processes. According to the opinion of
the Prof. A.Kh.Saidov, “it is predetermined by the system of values and target orientation, national
traditions and historical conditions, socio-economic and political environment, the established way of life
and worldview of people, including religious beliefs, psychology, and norms of behavior” [1, p. 39]. Both
Kazakh and Uzbek, Kyrgyz, Tajik and Turkmen model of the legal system related to the Romano-
Germanic legal family. In Kazakhstan, the Declaration of state sovereignty (independence) was adopted in
October 25, 1990; in the Republic of Uzbekistan, in June 1990, and in Kyrgyzstan, in August of the same
year. As for the Supreme Laws of the three republics, in Kazakhstan the first sovereign Constitution was
adopted in January, 28, 1993, and two years later, in August, 30, 1995, during the national referendum was
adopted the current Constitution of the Republic of Kazakhstan. The Constitutional law in October 7, 1998
has been introduced 19 amendments on the presidential term, the term of office of Houses of Parliament,
the Senate and the Majilis, etc.

The Constitution of the sovereign Uzbekistan was adopted in 1992. A.Kh. Saidov convinced, that “in
contrast to the Soviet basic laws the new Constitution of Uzbekistan does not have the dominance of
Eurocentric constitutional regulation, but there is a reasonable account of the rules of civil society, the
separation of powers, the system of checks and balances of power inherent in the democratic constitution
of the West” [2, p. 7].

—— 204 ——



ISSN 1991-3494 Ne 3.2018

The Kyrgyz Republic’s Constitution was adopted on May 5, 1993. In all of these constitutions were
established the constitutional traditions of the international experience and own national legal history. And
the historical fact testimonies, that Uzbekistan was the first, who introduced, in March 1990, the
presidential form of government. In Kazakhstan, the Law “On the Establishment of the Position of the
President” was adopted in December, 1990. All three independent states are secular, unitary. Doctor of
Law, Professor A.Kh. Saidov notes in this aspect: “The secular criteria can be considered as legal, in the
fields, covered within the meaning of the Constitution, as a public, civilian-based real consciousness of the
society. The phenomenon of the secular state is based on Islamic culture, showing democracy and plura-
lism in independent Uzbekistan™ [1, p. 15].

The Constitution of the sovereign Tajikistan was adopted on November 6, 1994. Historical and legal
study of the Constitution of Tajikistan allows us to explore the fundamental political, legal and socio-
economic changes in the country and to determine the degree of continuity of legal and other provisions of
the preceding 70-year period of the Soviet system and the legitimacy of the use of foreign experience.

In the history of Tajikistan were adopted five Constitutions- in 1929, 1931, 1937, 1978 and 1994.
Rigorous analysis of the laws and regulations in the period of adoption of the Declaration of independence
and the Constitution of the Republic of Tajikistan, shows the unique independent path of the development
of the Tajik people in the creation of law-abiding, democratic and secular state. After adoption in 1994 of
the Constitution were appeared the several tasks: design and organization of the activities of new state on
the basis of the constitutional principle of separation of powers, with the system of checks and balances,
and the development and adoption of new laws on the spirit of national independence and the interests of
the peoplein market economy. On September 26, 1999 the Supreme Law of Tajikistan has been amended.

A huge contribution to the study of this problem was made by the famous Tajikresearch-scholars
A. Imomov [3], F.T. Takhirov [4] and others.

The Constitution of Turkmenistan was adopted on May 18, 1992. Turkmenistan is the most contro-
versial and interesting at the same time. It is an example of research studying of the problems of building
of the democratic society in the post-Soviet countries. At the same time, some international and non-
governmental organizations of Turkmenistan referred to the successful transition from totalitarianism to
democracy. Elections in the country and the establishment of the political institutions were held in
accordance with the official ideology. The first step in the country was canceled the next presidential
election. In December 1993, Parliament took the initiative to extend the power of the President until 2002,
by the referendum. The current Constitution does not provide, as it necessary,the legal procedure. In
addition, the law “On Referendum” regulates the popular consultation, which declares, those not less than
two months after the decision by Parliament to conduct such procedure. In the Constitution there are num-
ber of progressive moments, that are supposed to guide the course of the political events in the civilized
society, to create the conditions for the emergence of political pluralism and to guarantee the rights of the
citizens to freedom of expression, the election of political leadership, etc. These progressive moments in
the Constitution include provisions of law-abiding state, the direct effect of the constitutional norms,
pluralism, and the proclamation of the principle of separation of powers, with the system of checks and
balances, the right to private ownership on the means of production, land and other material and intel-
lectual values.

In accordance with the Constitution, the Medzhlisis the legislative body and represents the appro-
priate branch of government. At the same time, in the hierarchy of Supreme Medzhlis of the state structure
is as powerless, unable to influence the other branches of government. In addition to the Medzhlis are
endowed with the right to make the lawswith the President, the People’s Council, which diminishes the
role of Parliament as a legislative body. The number of the deputies of Medzhlis, anyway, is formalized.
In particular, it remains largely declarative provision on the right of Parliament to amend the Constitution
(Article 67). The fact, this right of Medzhlis belongs to Halkmaslakhats. The judicial power in the country
doesn’t not affect to the other branches of government, People’s Council and the Medzhlis.According to
the Constitution, the judicial power does not have the function of the constitutional review. This situation
is completely formalizes the existence of the third branch of government in the country.

In all of these constitutions were established the constitutional traditions of the international expe-
rience and ancient legal history. It is well known, that the legal system of any state has been researched in
close connection with the national legal system and international law. The Constitutions of sovereign
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Kazakhstan, Kyrgyzstan, Tajikistan and Turkmenistanhave established the mechanisms of functioning of
all parts of the state apparatus, their competence, fixed the democratic foundations of social life, gave the
priority to the individual rights and freedoms of the citizens. The main attention was paid to the role of
elected bodies of state power, the system of checks and balances in the relationship of all branches of
government, the status of local government, strengthening the independence of the judiciary, strengthe-
ning of law enforcement powers. All these points are related to the other Central Asian republics [5, p. 17].

The legal system expresses the legal infrastructure of the society. Therefore, the legal system is fle-
xible, dynamic, and constantly changed. However, the legal system is quite conservative. Another ques-
tion, some legal traditions should be preserved. The legal system in the narrow sense of regulations,
emerging and applied on the basis of general principles. The value of the legal system is provided by the
general legal principles and legal procedures of law-making and enforcement. Legislator in establishing a
new legal act must clearly understand: how to act in the different cases, within this legal framework,
institutions, branches. This position is trivial, but in practice, and in theory, it is very difficult to cover in
each case, all the existing legal system [6, p. 58].

Summarizing the different interpretations of the legal system, we can give its most general definition.
The legal system, in a broad sense, is the direct reflection of the legal life of the society and the
functioning of its institutions: the state bodies, the legal rules by themselves (the core of the legal system),
legal institutions, branches of the legislation and other legal phenomena. Law-making is an essential tool
in public governance. The legal system, in the narrow sense, is a set of the regulations. The category “legal
system” is a consequence of the integration of the positive law, historical and comparative law theory and
the sociology of law. The legal system has the following components, elements: the system of legal
norms, legal system, legal awareness, and the system entities. “The most impact on Kazakhstan, Tajikis-
tan, Turkmenistan and other Central Asian republics has a political change and the change of power in
Georgia. Actions of US politicians to change the political system of other countries of the Central Asian
states are forcing management to reconsider closest allies. In this situation, the role of Russia as a regional
center rises again, especially in the Central Asian states” [2, p. 31].

The Concept of Legal Policy of the Republic of Kazakhstan states that “as a result of the discussion
of the policy of legal reforms in the society appeared the progressive development of the legal system on
the basis of the Constitution. The Constitution of the Republic of Kazakhstan has the necessary legal
capacity, which concluded not only in its legal norms, but also in its legal ideas and principles. Legal ideas
of the Constitution should be implemented in the legislative, institutional and other measures aimed at
strengthening democratic institutions in Kazakhstan, secular, legal and social state”.

According to the Kyrgyz research scholar T.B. Aitmatova, “in the first documents of the independent
state laid the formal legal basis of the Declaration on sovereignty- the Declaration on the state inde-
pendence of the Republic of Kyrgyzstan and Law “On the state sovereignty of the Republic of Kyrgyz-
stan”. They proclaimed the determination of the republic to build a state of law, guaranteed the rights and
freedoms of the citizens. The Constitution of Kyrgyz Republic was adopted on May 5, 1993. These rights
were fixed in the Supreme Law. These favorable targets remain utopia, if we do not improve and obey the
laws, if we do not fight to eradicate crimes, if we do not form at those, who work in government, public
administration, political parties, public associations and organizations of the market economy, the citizens,
the society, law-abiding state with high level of the legal culture” [5, p. 25].

“The course of the history is irreversible. The historic event, which our ancestors dreamed about,
embodied in the life in September 1, 1991, when the Republic of Uzbekistan declared its independence.
Peace and stability that prevails in Uzbekistan, progress in the development of market economy, the
expansion of the international relations of the country are highly recognized by the world community”
[7, p. 18].

It is well known that the legal system of any state must to be studied in close connection with other
national legal systems and international law. In some legal space they interact, influence to each other, and
there are the variety of legal formations, which are based on the general processes, carried forward coo-
peration in all spheres of public life. The Constitution of the Republic of Uzbekistan of 1992, in Article
109 has recorded a provision stating that “the Constitutional Court determines the constitutionality of
interstate contracts”. The general principles and norms of the international law are the most important
criteria of the constitutionality of laws and regulations.
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This provision we easily find in the Constitutions of the Republic of Kazakhstan and Republic of
Kyrgyzstan. The different is only the name of the government agencies. For example, earlier, according to
the Constitution of Kazakhstan of 1993 was really existed and acted the Constitutional Court of the
country. It was later abolished. Now, in accordance with the Supreme Law of the Republic of Kazakhstan,
the Constitutional Council was created in 1995 and works effectively. In the Republic of Kyrgyzstan, it is
called the Constitutional Assembly. In order to conduct due diligence of the draft amendments to the
Constitution of the Kyrgyz Republic and the various suggestions and comments, received by the Decree of
the President of the Kyrgyz Republic on January 2, 2003 the expert group was formed.

The current Constitution of the sovereign Kyrgyzstan establishes mechanisms of functioning of all
parts of the state apparatus, their competence, reinforces the democratic foundations of social life, and
gives priority to the individual rights and freedoms of the citizens. Main attention was paid to the role of
elected bodies of state power, the system of checks and balances in the relationships of all branches of the
government, the status of local government, strengthening the independence of the judiciary, law
enforcement powers.

The same provisions fixed the Supreme Laws of Kazakhstan and Uzbekistan, which are legalize the
following provisions: the principle of democratic rule of law, citizens have the right to do anything that is
not prohibited by law; secured guarantees of the rights and freedoms of the citizens, the right to private
property, economic, political and social rights and freedoms of the citizens. In Kyrgyzstan, the adoption of
a new Constitution means the move from a presidential to a parliamentary-presidential republic, and in
two other independent republics, Kazakhstan and Uzbekistan, this fact marked the transition period from
parliamentary-presidential to the super-presidential republic.

We emphasize that the category “legal system” in the scientific literature is relatively new. Its occur-
rence is related to the development of law. As some legal phenomena (law, legal awareness, regulations,
etc.) has been attentively studied, there was the necessity for the concept picture of the entire legal
validity. In jurisprudence was marked the diversity in the definition of the legal system. The state is an
important, but not the single source of the social development. “The state came under the influence of a
number of factors. And their role is not the same for the different people. It should be emphasized that
their list is not exhaustive defined by economic factors. All this testifies the complexity of the emergence
of statehood”. The society by itself actively participates and has the dialectical relationship with the state.
And opposite, week civil society leads to the strong state. At the same time, they cannot exist indepen-
dently and complete each other.

The transition period from the Soviet system to the formation of the CIS democratic legal states is
characterized by the fact, that currently analytical framework crossed the scientific theories. As for the
available analytical data do not fit into the existing patterns of development, the need for synthesis and
generalizations lead to a new theory (definition) of the legal system more adequately summarizes the data
of the system analysis.

Further development of the modern society is inconceivable without definite legal order, stable
system of the legal relationships, translated into practice the basic legal ideals of equality, freedom and
justice, law-abiding state, the universality of rights and responsibilities, the rights and freedoms of men
and citizen, fixed in our Constitution. For nearly two thousand years in jurisprudence the modern research
scholars are interested in the study of the legal system. Its concept, structure, content, role and function
in the society, the formation and development, the relationships with other legal phenomena, types of
the legal systems have become the subject of studying by S.S. Alekseyev, V.K. Babaev, A.M. Vasilyev,
0O.A. Gavrilov, Y.P. Eremenko, etc. At various times, they were reflected in the foreign science in the
works M.P. Golding, R. David, K. Joffre-Spinosi, J. Carbonie, G. Kelsen, etc.

Cultural aspects of knowledge of the legal phenomena make possible to determine the features of the
legislation, the policy of the reforms, the relationships with other cultural phenomena in the legal realities.

The legal system is an institutional concept, the occurrence of which in legal science is not only legal
reality of the phenomena, but also certain qualitative institution in the science, development of its metho-
dology and conceptual apparatus are quite important. Therefore the primary importance in the genesis of
this notion is given to differentiation and integration of the legal knowledge as prerequisites and con-
ditions for the occurrence and development of the theory of the legal system, its importance in the
structure in the general theory of law.
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In the conclusion, we emphasize that the further development of the national legal systems of inde-
pendent Central Asian Republics of Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and Turkmenistan is
the result of new integration processes, strengthening the state independence of these republics on the
basis of fundamental changes in the field of socio-economic development in these states.
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3. K. Awonoga’, JI. ©. Kycaiibinos’, A. K. BexGeprenosa’

'Kasak y/ITTBIK arpapiislk yHHBepeHTeTi, AnMaThl, Kazakcran,
2 AGaii aTeIHAAFBl Ka3zak YITTHIK eJarorukanblK YHUBepcuTeTi, Anmatel, Kazakcran

MHTETPAIIASIIBIK TIPOLIECCTEP/IIH,
OPTAJIBIK A3Us1 EJIIEPIHIH
KYKBIKTBIK )KYHECIHE TUTI3ETIH OCEPJIEPI

AHHOTanus. 3aMaHayH KYKBIKTBIK WHTETPaus KYKBIKTHIK >KaHYsIIapAblH Oip-OipiMeH »KaKbIHAAy MpOIecci
apKBUIBI, XAIBIKAPAIBIK KYKBIKTBIH JaMBII KETUIlyli OapbhIChIHIA, COHBIMEH KaTap OChI ©MipJeri WHTETPaIUsIIbIK
KapbIM-KaThIHACTAp/IBIH KyIIeiyi OapbIChIHIA KanblmTacyna. EckeprTeTiH Oip jkarmail, Ka3ipri Kes3leri KYKBIKTBIK
MHTETrpaLUsIaFbl 3aHHAMAJIBIK MPOLIECCTEPAIH MOHI, TYIN HETI3iHAE OCHl eNAepIiH KYKBIKTHIK JXKyHeciHe Tikenen
Toyenai. KYKBIKTBIH KeTUTyiHIH Kasipri OeT OeifHeci, IIBIH MOHIHJIE, OCHI IICPIiH KYKBIKTBIK KYHENipiHiH Oip-
OipiHe ’KaKbIHAAYBIH Tajan eTefi. KYKbIKTHIK WHTETPaIUsIHBIH 0acThl 3aHHAMAJBIK MPOIECCi, €H Oyei, KYKbIKTHIH
TapMOHHM3ALUSCHIH TaJIall €Te/li, ajl OHBIH HETi3iHAe KYKBIK JKYHelepiHiH AepOopManusachl KaThlp, COHBIMEH KaTap
KYKBIK YHH(DHUKAIUACH, KYKBIK ACCHMIJISAIMACKHL, 3aHHAMABIK SKCIAHCUS HEMECE KOUBUTYBI, KYKBIK PEICTIIUACHI,
oHe T.0. by makanana Opra Asust eniepiHiH KYKBIKTBIK JKYHelepiHiH HHTeTpalHsChIHBIH TEPEHACYl KOpCeTUIreH,
OJI Ka3ipri eypasusulblK 3KOHOMHUKAIBIK KEHICTIKTETl KapbIM-KATBIHACTAPMEH OaimaHbIcThl. OCBI KaTHIHACTHIPIBIH
HETi31H/IC,0pKCHUETTI, ©3IH/MIK CAaHAHBIH JKOFAPFBI JOPEKECIHE KON JKETKI3TCH, OJCYMETTIK JKOHE XallbIKapallbIK
OeHOITIIUTIKTI JKy3ere acblpyFa OaFbITTajfaH XaJbIKTapAblH TEHKYKBIKTBIK KapbIM-KaTBIHACKI MOJENI JKaThIp.
By GarbiTTa MEMIICKETTEpIiH KEH KOJeMIEeri MarJapbhiCKa KapChl ic-IIaparapbl MCH SKOHOMHKAHBIH J1aMYBIHBIH
JKoHEe 0acka Ja TYPFBIH XaJbIKKa JKAacalaThIH ic-IIapaiapblH OOCCHIEMEYiH KaMTaMachl3 eTETIH MEXaHU3MICP
3epTTeNne.

Tyiiin ce3mep: MHTErpaIUIBIK Tporecctep, OpTanblk A3us MEMIICKEeTTepi, 3aHHAMAaTapAbl HHTCPHAIIHO-
HAJIM3aIUsIIay, KYKBIKTBIH TapMOHU3AIHMSCHL,UHTCTPAUSHBI KYKBIKTBIK PETTEY MEXaHH3MAEPi, KYKBIK yHH(HKa-
IUSCHI, KYKBIK 3MYIISIUACH], 3aHHAMAITBIK SKCIAHCHS, KYKBIK PELEIIIHICHL,KYKbIK AaHHUT AISIIIUASCHL.
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3. K. AlOl'lOBal, JA.Y. Kycam{onz, A. K. Belcﬁepreﬂonal

'KasHAY, kadenpa npasa, Anmarsl, Kazaxcras,
’KasHITY nm. AGasi, o01ieyHrBepcuTeTCKas Kadeipa MOJIUTOIOTHH U COLUATbHO-QUIOCO(DCKUX TUCIUILTHH,
Anmartel, Peciybnmka Kasaxcran

BJIMAHUE UHTET'PAIIMOHHBIX TPOLECCOB
HA PABBUTHE IIPABOBbIX CUCTEM
CTPAH HEHTPAJIBHOU AU

AnHoTanusi. Pa3Butue coBpeMeHHOI NIpaBoBOM MHTETPAIMK BhIpaXkaeTcsi B CONMKEHUN MPABOBBIX CEMEH, Kak
yepe3 pa3BUTHE MEKTYyHAPOJHOTO IpaBa, TaK M Yepe3 MPOLECChl PErMOHANBHBIX MHTETPALMA W B3aUMOACHCTBHUIM.
OpHako cienyeT OTMETHTh, YTO CYIIHOCTh IOPUANYECKUX MPOLECCOB COBPEMEHHON MPAaBOBOW MHTErpallid BBIPA-
JKAfOTCS, B KOHEYHOM CYeTe, B CONMKEHUM W MHTETPALlM Ha YPOBHE KOHKPETHBIX MPABOBBIX CHCTEM I'OCYIApCTB.
Cam mporecc 3BOMIONHOHHOTO Pa3BUTHA IpaBa Ha HACTOSIIEM JTalle, B CBOGH CYIIHOCTH, 3TO MMEHHO IIPOLECC
COMMKEHUs] TPAaBOBBIX CHUCTEM. BakHEHIIMMM IOPHAMYECKHMH IIPOIECCAaMU MPAaBOBOW HMHTErpaluy SIBIAIOTCS, B
IEPBYIO OYepeib, FTapMOHU3ALMS [IpaBa, KOTOpas ONpeAeNsieT OCHOBHOE HAaNpaBiIeHHe AeOopMaliy [IPaBOBBIX CHC-
TEM, a TaKKe yHU(HKaIWs (aCCUMWIALMSA) TpaBa, IOpUAMYEcKas dKCIaHCus (MM MOTJIOUICHUE), peleliys mpaBa
u 1ap. B craree uccnenyroTcs mpouecchl yriiyOJeHUs MHTErpalyy NpaBOBBIX cHcTeM cTpaH LleHTpanbHoi A3swuy,
IMPOUCXOIAIINE B HACTOALIEE BpeMs B €BPa3HIUCKOM SKOHOMHUYECKOM IpocTpaHcTBe. PaccmarpuBaercs Mozenb
PaBHOIIPABHOIO COTPYAHUYECTBA HAPOJOB, JOCTUTIIUX BBICOKOTO YPOBHS CaMOCO3HAHMSA U LIUBUIM30BAaHHOCTH U
JIBUKMMBIX CTPEMIIEHHEM YTBEPAMTH COLUAIBHBIA M MEXKHAIMOHAJIBHBIH MUpP M coriacue HaponoB. M3ydarorcs
MacuITaOHble AHTUKPHU3NUCHBIE MEPHI TOCYNapCTBa, HALlCICHHBIE Ha BOCCTAHOBJIEHHE YBEPCHHBIX TEMIIOB JKOHO-
MHYECKOT'0 POCTa M 00ECIICUCHNE TPOYHBIX COLMATBHBIX TAPAHTHH BCEMY HACEIICHHUIO.
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ENERGY-EFFICIENT FREQUENCY CONVERTER
FOR INDUCTION HEATING

Abstract. This article considers an energy-efficient frequency converter for induction heating, which consists
of two power transistors, which increases the coefficient of performance and reduces the cost of the frequency con-
verter. This provides a high frequency of current from several kHz to hundreds of kHz. The operating principle of the
frequency converter is described.

Keywords: induction heating, frequency converter, transistor, energy efficiency and ECE.

Induction heating is a method of contactless heating of electrically conductive materials (metals) by
high-frequency currents of high power with the help of frequency converters, the efficiency of which does
not exceed 60-80%.

The purpose of the research is to develop a frequency converter for induction heating with the most
efficient use of energy consumed with high efficiency and low cost.

Induction heating is used to heat the technological equipment (oil pipeline, pipeline, tank, etc.),
heating the metal, fluids, desiccation of coatings, materials (e.g. wood) [1]. The most important parameter
of the induction heating installation is the frequency. For each process, there is an optimal frequency
range, which provides the best technological and economic indicators. The frequencies from 50 Hz to 5
MHz are used for induction heating of the metal.

The main device of the induction heater is a frequency converter, which consists of a rectifier and an
inverter. Depending on the power and frequency, the inverter is assembled from thyristors or transistors
[2,3].

Currently, frequency converters use power transistors, and inverters perform on four transistors,
which, with a high switching frequency of transistors and with large inductive load currents, increases the
frequency converter losses. This reduces efficiency and increases the ventilation power, which leads to a
significant increase in the mass-size dimensions of the frequency converter and a decrease in power in the
inductor.

The frequency converter for induction heating with the smallest number of transistors and high
efficiency is developed in the article, when it is connected to three-phase power supplies. Scientific
recency is the number of transistors reduction to two, which increases the efficiency, which results in
saving energy and reducing the cost of the frequency converter.

Figure 1 shows a scheme of frequency converters for induction heating. Frequency converter for
induction heating, contains two three-phase rectifiers, two switches on transistors, a high-frequency
transformer with two primary and one secondary winding and inductor (Fig. 1). The input of the frequency
converter is supplied with an alternating three-phase voltage, which is converted into two constant-voltage
sources by two three-phase rectifiers, one has a direct polarity and the other has a reverse polarity. These
two sources of direct voltage are turned on against each other (figure 1).

The three-phase rectifier 1 is connected to the first primary winding W; of the high-frequency
transformer through the first transistor switch T, and the second three-phase rectifier 2 is connected to the
second primary winding W, of the high-frequency transformer through the second transistor switch T, the
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Figure 1 — Diagram of the frequency converter on two JGBT transistors

secondary winding W of the transformer being connected to an inductor with a number of turns W, and,
and three-phase rectifiers are powered by a three-phase power supply.

Three-phase rectifiers convert the three-phase voltage into a constant voltage, and the transistor
switches T, and T, convert the DC voltage into an alternating single-phase voltage of the required fre-
quency fn. The transformer lowers the alternating voltage of the high frequency to the required value. The
secondary winding of the transformer is connected to the inductor.

The frequency converter for induction heating operates in the following way. The three-phase
rectifier 1 converts the three-phase voltage into a constant direct polarity voltage (figure 1), and the three-
phase rectifier 2 converts the three-phase voltage to a constant reverse polarity voltage, these sources
being interdependently connected to one another.

When switching on the transistor switch T, the DC voltage of the three-phase rectifier 1 is connected
to the first primary winding W, of the high-frequency transformer and the current flows through the
winding W, to the time tl (figure 2). Thus, a positive half-wave of the input voltage of the primary
winding W, of the high-frequency transformer is formed.

At time t1, the transistor switch T is turned off and the transistor switch T, is turned on. In this case,
the DC voltage of the three-phase rectifier 2 is connected to the second primary winding W, of the high-
frequency transformer and a reverse polarity current flows through the winding W, to the time instant t,
(figure 2). Thus, a negative half-wave of high-frequency transformer primary W, winding input voltage is
formed.

u(t)
Un
Figure 2 — t
Graph of the output voltage
of the frequency converter 0|ty |t
T
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The frequency of the frequency converter voltage for induction heating is determined by the known
formula:

1
fo = (1)

where T is the voltage period of the frequency converter.

It is known that at a high frequency of voltage, the weight and size dimensions of a high-frequency
transformer are reduced, so a frequency converter for induction heating of an oil pipeline will have low
weight and dimensions. In addition, the frequency converter is made on two transistors and the electrical
losses on the transistors will be less accordingly, which will lead to an increase in the efficiency of the
frequency converter, in comparison with the analogue and reducing the cost of the entire frequency
converter.

The core of the article is that an improved design of the frequency converter on two JGBT transistors
is proposed. At the same time, the design is simpler and more technological for the manufacture and can
be made for a specific case. In addition, the developed technology and design methods allow creating an
individual induction heater for a particular type of heating process [3].

In figure 1, the frequency converter is connected to the windings of the inductor inside, which is a
metal round billet. At the same time, high-frequency current flows through these windings of the inductor,
which forms a variable magnetic flux. The variable magnetic flux, crossing the metal walls of the metal,
according to the law of electromagnetic induction, induces in it an electromotive force, under the influence
of which, an alternating electric current will flow. This current will also heat the metal to the desired
temperature.

A prototype of a frequency converter was developed and manufactured. Figure 3 shows a prototype
of a frequency converter with a power of 6 kW at frequencies from 2 to 20 kHz. In the frequency
converter, the source is a three-phase 380 V power system, of industrial frequency. The frequency
converter is implemented on IGBT transistors. The control system is implemented on the logical elements
of the mathematical apparatus of the software complex. The rectifier was made on the basis of a bridge
with a six-pulse rectification circuit. To match the voltage and galvanic isolation, a double-wound high-
frequency power transformer was used.

= NEK_4760.JPG - lNporpamMma npocMoTpa 13obpaeriai 1 dhakcos

Figure 3 — Process of induction surface heating of metal with a 120 mm diameter at a frequency of 20 kHz
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The results of the experimental study showed that the prototype of the frequency converter works
stably, produces the specified technical characteristics. Figure 3 shows the process of induction surface
heating of a metal with a 120 mm diameter at a frequency of 20 kHz. This is done to show that the
frequency converter only heats the metal surface at a frequency of 20 kHz, with the heating temperature
reaching 800 degrees. It is not necessary to heat the oil pipeline to such a temperature, it is sufficient to
heat the oil to a temperature of 50 degrees.

It should be especially emphasized that the greatest use of electromagnetic energy will be if the
power factor of the inductor is close to one. This can be achieved if a compensating capacitor bank is
connected in parallel with the inductor. The compensating battery of capacitors and the inductor form a
loading oscillatory circuit in which the reactive energy stored in the magnetic field of the inductor is
transferred to the capacitors, passing into the energy of the electric field.

Thus, a frequency converter for induction heating must have an output frequency range within 2-20
kHz. The depth of induction field penetration in this frequency range is 2-5 mm, again depending on the
frequency. If further heating is required in the depth of the part, the heating time increases.
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STUDYING OF THE PHENOMENON
OF PRE-HARVEST SPROUTING OF WHEAT GRAIN

Abstract. Pre-harvest sprouting (PHS) — the widespread phenomenon resulting in inferiority of grain, to de-
crease in its consumer qualities and respectively the prices. PHS occurs not only during the harvesting, being
accompanied rains, but also in maturing of grain of cereals at the last stages of maturing. It is well known that the
germination of wheat seeds is largely dependent on the wheat cultivars, the effect of molybdenum-treatment on the
germination resistance has not been fully studied. We therefore focused our attention on the role of molybdenum,
expecting that one possible factor responsible for the difference in germination resistance of different wheat cultivars
is the presence of molybdenum in wheat seeds.

The results of our investigation indicate a direct correlation between the molybdenum content, the endogenous
level of ABA and the activity of grain wheat a- amylase. It is shown that when processing wheat with a solution of
molybdenum of both varieties, resistance to pre-harvest germination (PHS) was increased. Leaf spraying with a solu-
tion of molybdenum, both a resistant and a sensitive wheat cultivars to PHS, showed an increase in the endogenous
content of Mo and ABA in wheat grain. However, the stable cultivar of wheat Lutescens-70 - contained 1.4 times Mo
and the level of ABA in 1.8 times higher, compared to the unstable variety of wheat Novosibirskaya-67. It has also
been shown that, in the treatment of Mo, a-amylase activity decreased in 5 times compared to the control variant. In
this paper, we showed how tungsten (W), which competes with Mo, and can be incorporated into the molecule of the
aldehyde oxidase enzyme, inactivating it. Therefore, the treatment of wheat with tungsten, led to a decrease in the
endogenous content of Mo and ABA.

Key words: wheat, ABA, molybdenum, tungsten, a-amylase, pre-harvest germination.

ABA is a plant growth regulator involved in various processes, including the reaction of plants to
environmental stress, seed maturation and seed dormancy [1]. In cereal crops, an optimum balance is most
sought after; some dormancy at harvest is favored because it prevents germination of the physiologically
mature grain in the head prior to harvest (that is pre-harvest sprouting (PHS), a phenomenon that leads to
considerable damage to grain quality and is especially prominent in cool moist environments. ABA
regulates key events during seed formation, such as the deposition of storage reserves, prevention of
precocious germination, acquisition of desiccation tolerance, and induction of primary dormancy [2].

In nature, the grain germinates when the seed is considerably saturated with moisture and the dor-
mancy process is disrupted. According to Bewley et.al. [3], the PHS appears in the absence of rest in parti-
cular, the germination is manifested at a temperature above 12 °C, under these conditions, the grain is in a
state of "relative dormancy". The level of "rest" is controlled by environmental factors during the deve-
lopment of grain, especially temperature. Development and maturation of grain at 20-25 °C leads to a low
level of "dormancy state" and is therefore considered highly sensitive to germination in the ear of the
mother plant.

Embryonic regulators FUS3 and LEC2, which regulate many processes during the maturation of the
seed (for example, repression during the 'post' period of seed germination and activation of the reserve
protein genes of the grains), also involved in the control of biosynthesis of the GA. In the Arabidopsis
mutants, the pathway of the GA that is defective in these genes (fus3 and lec2) becomes unregulated,
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which leads to an altered phenotype (for example, to the cellular formation of trichomes regulated by the
GA process. FUS3 protein, represses the expression of the gene encoding the enzyme of the biosynthesis
of HA. Repression of the AtGAox2 gene, the FUS3 protein, primarily occurs in the epidermal cells of the
axis of the embryo, which differs from the expression of this gene during germination [4, 5].

In higher plants ABA is derived from an epoxy-carotenoid precursor that is oxidatively cleaved to
produce xanthoxin [6, 7]. Following the cleavage reaction, xanthoxin is converted to ABA by a series of
ring modifications to yield abscisic aldehyde, which is oxidized to ABA by aldehyde oxidase — AO
(EC 1.2.3.14), a molybdenum containing enzyme [8].

Much attention is recently been focused on plant AO because of its involvement in the biosynthesis
of ABA, a phytohormone which plays important roles in adaptation processes of plants to the environ-
mental stresses and more importantly in the prevention of pre-harvest sprouting of seeds, in particular. AO
in barely dry seeds is localized almost exclusively in the embryo and is related to ABA production in the
dormant embryo [9].

Molybdenum is an essential component of the molybdenum cofactor (Moco), which enters the active
center of most Mo-enzymes in plants [10]. Only four molybdenum-containing enzymes are found in
plants, it is nitrate reductase (NR), aldehyde oxidase (AO), xanthine dehydrogenase (KDG) and sulfide
oxidase (SO). AO catalyzes the oxidation of indole acetate aldehyde to indol-3-acetic acid ( IAA) and
abscisic aldehyde to ABA [11]. Mutations in either the apoprotein AO or enzymes involved in the bio-
synthesis of Mo-co and the activation of Mo-co are interrupted by the bioconversion of ABA[12]. A low
level of ABA leads to the emergence of weak plants with intensive transpiration, with reduced stomatal
control, reduced seed quiescence, weakened protective responses to adverse environmental factors [13].

Not so long ago, the molybdenum transporter MOT1, which plays an important role in the effective
uptake of Mo by plants from the soil, was identified. It was shown that MOT]1 is localized in cell mem-
branes and exhibits a high affinity for plasma and mitochondrial membranes. Japanese scientists Yoko Ide
et al. [14] conducted a study of the global effect of Mo and its deficiency and mutations in molybdate
transporter (MOT1) on gene expression and on nitrogen and sulfate metabolism in Arabidopsis thaliana.
Transcriptive analysis showed that the transcriptional level of nitrate reductase NR1 was highly induced
with a deficit of Mo in motl-1. The levels of amino acids, sugars, organic acids and purine metabolites
have been significantly altered in plants with deficiency of Mo [15].

One of characteristics of grain germination in an ear, on a mother plant, is activity increase of hydro-
lyses, especially a-amylase which is often found even before manifestation of external signs of germina-
tion. Superfluous a-amylase activity of the sprouting grain leading to change of a carbohydrate complex,
is the major damaging factor leading to sharp germination owing to what baking properties of grain
decrease. the last researches showed genetic dependence of stability of grain to PHS in the course of its
storage [16]. Existence of genetically various forms of a-amylase assumes their various regulation. So, for
example, a-amylase late maturing (LMA) it is supervised by certain genes which are available not for all
cultivars of wheat. Other forms a-amunaser a-amy 1 and o-amy 2 are characteristic for all genotypes of
wheat [17]. Extent of their manifestation and influence on quality of grain depends on a ratio in grain of
phytohormones ABA and GA [18].

The Republic of Kazakhstan belongs to the world leaders in the production of grain, while Kazakh-
stan grain is superior in quality to many world analogues. However, for all produced grain, the effect of
germination on the root is inherent. Losses in quality of a crop in separate years reach 30-50% from a total
gathering. The available statistics show that from the germination of Canada and Australia almost an-
nually lose about 100 million US dollars for every 2 million tons of grain. Unfortunately, for our republic
this kind of statistics is not available, although the losses from this phenomenon in the baking properties of
wheat grain in Kazakhstan in different years reached almost 50% of the harvested crop.

It is well known that the germination of wheat seeds is largely dependent on the wheat cultivars, the
effect of molybdenum-treatment on the germination resistance has not been fully studied. We therefore
focused our attention on the role of molybdenum, expecting that one possible factor responsible for the
difference in germination resistance of different wheat cultivars is the presence of molybdenum in wheat
seeds.

Soil molybdenum availability to plants is affected by soil pH, becoming less available with decrea-
sing pH. On the other hand, independently of pH, some lands are barren for lack of molybdenum in soil.
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Deficiency and suboptimal levels of molybdenum could thus be expected to occur widely [19]. According
to the data of the Institute for Soil Research of the Kazakh Academy of Sciences most soils of Kazakhstan
contain 8-12 times less molybdenum than the critical concentrations required for vigorous plant
development.

Materials and methods

Plant material. Two wheat cultivars, Lutescence-70 and Novosibirskaya-67, differing in dormancy
levels were used in our experiments were studied. Wheat seeds of different cultivars were obtained from
the A.l. Baraev Kazakh Scientific-Re-search Institute of Grain Farming in Shortandy (Republic of
Kazakhstan) in 2016. Wheat seeds was pre-germinated in incubator at

20 °C and planted in free-draining, 11-cm-diameter pots filled with quartz sand which had been acid
washed. Plants were irrigated daily with a modified, molybdenum-deficient, Hoagland nutrient solution as
described earlier by Cairns et al [20]. Plants at the flag leaf stage were treated with a 100 uM foliar spray
of molybdenum applied as sodium molybdate (Na,MoOQO, ' 2H,0).

Individual ears were tagged at anthesis and harvested 60 days thereafter. The moisture content at this
stage were approximately 16% and 20% for Lutescence-70 and Novosibirskaia-67, respectively. The seeds
were subsequently stored at 5°C for 7 days which brought the moisture content down to approximately
13% and 15%, respectively. The uniform seeds from the central part of each spike were harvested by hand
when ripe. Thereafter the seeds were stored at —70°C until needed for the various determinations. This
procedure ensures that the dormancy level at harvest is maintained for at least 12 months.

For ABA determination the samples were thawed and the analyses were carried out on the embryo-
half of each grain in order to avoid the dilution effect on ABA caused by the endosperm. Samples were
milled and 50 mg of dry flour was extracted with water. ABA determination was performed according to
[21] and the results were expressed as ng ABA per g of dry weight (DW).

The molybdenum content was determined with an atomic absorption spectrophotometer AAS-IN
(Karl Zeiss, Germany). Molybdenum was extracted by the method of dry and humid mineralization from
the plant material. Dry and wet mineralization were carried out by the following procedure: (a) Dry mine-
ralization. Seeds were dried at 80°C and then burned at 400°C in an oven. The resulting ashes were sus-
pended in concentrated HNOs. The content of molybdenum in the supernatant after centrifugation in glass
tubes was determined with a AAS-IN. (b) Humid mineralization. A fresh plant samples were mixed with
concentrated HNOj; and the mixture was heated in ceramic dishes under an air stream. Heating decreases
the volume of the extract by evaporation: 50 ml was concentrated to 5 ml. This was then mixed again with
concentrated HNO;, centrifuged, and the content of molybdenum was determined in supernatant. Both
procedures showed comparable results in molybdenum content.

AO activity was assayed monitoring the change of absorbance at 600 nm of the electron donor
2,6-dichloroindophenol (DCIP) [22]. Absorbance of enzyme products were measured using the spectro-
photometer «Jenway». Seed parts part extracts were gel-filtered through the Sephadex G-25 enzyme
activity determination. In addition, AO activity was detected following native polyacrylamide gels. The
gels were immersed after electrophoresis in 100 mM sodium phosphate buffer (pH = 7.5) for 10 min
followed by gentle shaking in a reaction mixture containing 0.1 mM phenasine metasulfate, 1 mM
3(4,5-dimethylthiazo-lyl-2)2,5-diphenyltetrazolium-bromide (MTT) and 1 mM indole-3-aldehyde [23].

Results and discussion

As mentioned above, tungsten as a chemical analog competes with molybdenum for incorporation
into the enzyme complex and results in enzyme inactivation, particularly in the inactivation of aldehyde
oxidase. The inactivation of nitrate reductase by tungstate was generally correlated with an accumulation
of nitrate in plant tissues, implying that in vivo nitrate reduction really is affected. In this work we show
that the substitution of tungsten for molybdenum decreases PHS-tolerance in wheat seeds.

In a pilot trial conducted in washed Mo-deficient sand with PHS-tolerant and sensitive wheat
cultivars, a 100 pM molybdenum application at the flag leaf stage resulted in a more than 5.5 fold
reduction in the number of seeds germinating in Lutescence-70 and 1.5 fold in Novesibirskyia-67 over
10 day period (table 1). Application of tungsten to flag leaves sharply increased percent of seed germi-
nation in Lutescence-70 while in Novosibirskaya-67 application of tungsten increased it only slightly.
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Table 1 — The effect of foliar applications of molybdenum and tungsten on germinability of the seeds
in Lutescence-70 and Novosibirskaya-67

Treatment Germination,%

Lutescence-70

Control* 22-24
— Molybdenum** 36-38
+ Molybdenum*** 7-9

+ Tungsten**** 52-54

Novosybirskaya-67

Control 55-60
— Molybdenum 65-67
+ Molybdenum 46-48
+ Tungsten 67-72

*Seeds from plants grown in natural Kazakh soil without foliar application of molybdenum or tungsten.

**Seeds from plants grown in Mo-deficient sand and without foliar Mo-application.

***Seeds from plants were grown in Mo-deficient sand and at flowering stage their flag leaves were sprayed with
molybdenum.

*#*k*Seeds from plants were grown in Mo-deficient sand and at flowering stage their flag leaves were sprayed with
tungsten.

Following this investigation the effect of molybdenum and tungsten on time course changes in seed
germination of two wheat cultivars differing in PHS levels was studied. Germination of two cultivars
Lutescence-70 and Novosybirskaya-67 over a 10 days period are shown in table 2.

Seeds from the Mo-treated plants of the PHS-tolerant Lutescence-70 cultivar sowed very low germi-
nation percent and had to be treated with 100 uM gibberellic acid (GA3) before germination occurred.
Even with this GAj; treatment there was a significant difference in the dormancy between the seeds from
Mo-deficient and Mo-treated plants (table 2). In the case of PHS-sensitive Novosibirskaia-67 there was
also a considerable difference in the germination of seeds from Mo-deficient and the Mo-treated plants
during the initial stages of the germination test but the final germination percentages did not differ
significantly (table 2).

Table 2 — Time course changes in seed germination (%) of Lutescence-70 and Novosibirskaya-67
after foliar application of molybdenum or tungsten.

i Days seed germination
Cultivar/Treatment
2 4 6 8 10
Lutescence-70

— Molybdenum* 9 13 18 25 37

+ Molybdenum** 2 2 3 5 8

+ Molybdenum** + GA; 55 63 70 83 90

+ Tungsten*** 13 18 23 34 36

Novosybirskaya-67

— Molybdenum 45 52 57 63 66

+ Molybdenum 43 44 46 58 62

+ Molybdenum + GA; 55 65 70 82 86

+ Tungsten 45 57 62 65 69

*Seeds from plants grown in Mo-deficient sand and without foliar Mo-application.

**Seeds from plants were grown in Mo-deficient sand and at flowering stage their flag leaves were sprayed with
molybdenum.

***Seeds from plants were grown in Mo-deficient sand and at flowering stage their flag leaves were sprayed with
tungsten.
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Seed ABA levels from molybdenum and tungsten sprayed plants and controls were monitored in
seeds of both PHS-tolerant and sensitive cultivars (table 3). Foliar application of tungsten (100 puM)
induced a decrease of aldehyde oxidase because of its involvement in the biosynthesis of ABA and to
accordingly the endogenous content of ABA in the seeds are sharply decreased in both wheat cultivas .
After 15 days of treatment, aldehyde oxidase activity had already decreased to 45% of the control and it
continued to decline to low level (15% of the control). The decrease in aldehyde oxidase activity was
accompanied by a drop in the amount of ABA.

Table 3 — Effect of foliar molybdenum or tungsten application on the molybdenum and ABA content in the seeds of Lutescence-
70 and Novosibirskaia-67

Concentrations of applied Molybdenum content ABA content
Molybdenum or tungsten (ng/L) (ng/mg DW)
Lutescence-70
. 307 0.30 +0.07
Mo-deficient 240 + 55 0.45+0.12
+ 25 uM molybdate
280 + 85 0.53+£0.17
* 30 uM molybdate 315+ 75 0.65 = 0.10
+ 100 pM molybdate ' '
+ 100 uM tungstate 123 0.20£0.10
1200 uM tungstate 10£2.5 0.20+0.07
10+2 0.15+0.05

+ 300 uM tungstate

Novosibirskaya-67
Mo-deficient 25+4

+100 M molybdate 225+ 65 8‘;‘ : 8‘8%

+ 200 uM molybdate 255+ 70 0'43 N 0'04

+ 300 uM molybdate 285+90 0544007

+ 100 uM tungstate 10+2 010 < 0.02

+ 200 uM tungstate 8§+3

+ 300 uM tungstate 9+2 0.08+0.02
0.10 +£0.03

Germination and ABA content of the seeds harvested from plants which had been sprayed at flag leaf
stage with various concentrations show clearly that increasing molybdenum concentrations to decrease
seed germinability. The decrease in seed germinability was linear over the concentration range of molyb-
denum applied whereas the ABA level was little affected by molybdate concentrations up to 100 uM. At
higher than this concentration (up to 300 pM) there was a sharp increase in seed ABA level (table 3).

Presented data on figure 1, show the endogenous content ABA and molybdenum in PHS-resistant
grain wheat. The molybdenum content of the seeds harvested from plants had been sprayed at flag leaf
stage with various concentrations show clearly that increasing the endogenous content ABA. The decrease
in seed germinability was linear over the concentrations up to 100 uM. At higher than this concentration
(up to 300 uMO there was a sharp increase in seed ABA level.

On the figure 2 are presented data of the endogenous content of ABA and Mo in PHS sensitive wheat
grain to PHS. In the case of PHS-sensitive Novosibirskaya-67 there was also a considerable difference in
the germination of seeds from Mo-deficient and the Mo-treated plants during the initial stages of the
germination test but the final germination percentages did not differ significantly (table 2). Our further
studies on the regulation of germination processes on two different genotypes of wheat showed a direct
correlation between the endogenous contents of phytohormone ABA, the enzyme AO, and the endogenous
content of molybdenum. The ABA level was both analyzed in the seeds treated with molybdenum
experimental variants and in the control. The presented data (figures 1 and 2) show that the content of en-
dogenous ABA in the Lutescens 70 grains is higher than that of the wheat-sensitive wheat variety Novosi-
birskaya 67. The processing of plants with different concentrations of Mo led to an increase in the level of
endogenous Mo and ABA in the grains of both varieties.
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Figure 1 — The content of Mo and ABA in grain of PHS resistant wheat Lutescens-70
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Figure 2 — The endogenous content of Mo and ABA in grain of PHS in sensitive wheat grain Novosibirskaya 67

Wheat seeds directly showed that an increase in Mo concentration leads to increase the endogenous
content of ABA in seed Tungsten, a metal classified with Cr and Mo in the Periodic Table, can compete
with molybdenum for incorporation into the enzyme complex and results in enzyme inactivation [24] In
this work we show that how the substitution of tungsten for molybdenum effects on PHS-tolerance in
wheat seeds. On the figure 3 are presented data the effect of tungstate on both endogenous Mo and ABA
content in wheat grain. Foliar application of tungsten (100 uM) induced a decrease of aldehyde oxidase
and content of ABA in the seeds. After 15 days of treatment, aldehyde oxidase activity had already
decreased to 45% of the control and it continued to decline to low level (15% of the control). The decrease
in aldehyde oxidase activity was accompanied by a drop in the amount of ABA.
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Effect tungstate on Mo and ABA content in
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Figure 3 — The effect of tungstate on Mo and ABA content in grain of PHS resistant wheat Lutescens-70

In the process of germination of cereal crops seeds, such as barley, wheat, embryo of wheat synthe-
sizes and secrete another phytohormone - gibberellin (GA), which causes transcription of amylase and

protease. The expression of the amylase gene represses ABA during seed ripening or under unfavorable
germination conditions.

Hydrolytic activity of wheat grain
_ amylase
=
T 300
> 250
2 200
8 150
£ 100
S5 5o
: 0 - ] Pﬂﬂ,l
E control water 50mM Mo ‘
L
g Lutescens 70 ‘
>
QE: Activity of amylase of wheat grain

Figure 4 — The effect of Mo on the a-amylase activity

It is well known that the level of amylase activity directly correlates with the rate of germination. Our
experiments on the treatment of seeds with a solution of molybdenum showed that the amylase activity
decreased almost 5-fold on trial with control in the grain of wheat of the Lutescens 70 variety (figure 4). In
a number of studies, it was found that the addition of Mo in physiological concentrations to developing
embryos of some cereal species led to the prevention of premature germination through the blocking of the
expression of specific germination enzymes [4]. These results showed that the endogenous content of Mo
and ABA can play an important role in establishing and maintaining a state of rest in seeds. Mo is an
important component of the molybdenum cofactor (MoCo), which is in the active center of most Mo-
containing enzymes in plants [8-10].
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Figure 5 — Isofocusing of amylases from germinating grains of wheat a- Ami 1- a-amilase of germination;
a- Ami 1- a-amilase of maturation; £ - Amu - B-amilase

It is known that premature germination, characteristic of many grain crops, including wheat, leads to
a deterioration of the technological quality of the grain. At the biochemical level, this is due to the rapid
activation of certain hydrolytic enzymes, primarily amylases, which break down the starch of the endo-
sperm. At the same time among amylolysis enzymes leading role in the hydrolysis of the polysaccharide is
given to a-amylase "germination". Figure 5 presents a typical IEF spectrum of amylolytic enzymes of
germinating wheat grains

The results of our investigation indicate a direct correlation between the molybdenum content, the
endogenous level of ABA and the activity of amylase, the main enzyme of seed germination. The results
of this study clearly show that molybdenum applied as a foliar application increased the dormancy of both
PHS-tolerant and sensitive wheat varieties. Although the evidence is still somewhat tenuous it would
appear that the dormancy induction by molybdenum is mediated by an increase in levels of ABA. These
results are in agreement with the findings of Farwell et al. [25] who found that foliar applications of the
micronutrient increased dormancy in wheat in both controlled environment and field trials.
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BUJIAN TOHHIH )KUHAY AJIBIHIAFBI
OHYIH TOKTATY/IIH 3EPTTEY

Kunay anapianarel eny (JKAO) — 1oHHIH canachlH TOMEH/ETII, OHBIH TYTHIHY KaCHETTepl MEH COFaH coiikec
OarachlH TycipeTiH keH TaparaH KyObuibic. JKAO eHiMIi »kayblH acThIH/A )KUHAY KE3iH/E FaHa eMec, COHbIMEH Ka-
Tap, aCThIK TYKbIMIACTAP/IbIH JOHAEPIHIH MICIM-XKETUTYiHIH COHFbI Ke3eH/IEPiH/Ae JIe OPbIH anaasl. bunaiabpH AoHIHIH
oHyl keOiHece OMIaibIH COpPThIHA OaillaHBICThI OOJATBHIHBI JKAKCHI Oenriii, Oipak MOJIHOIEHMEH OHICYHIH [OH-
JIep/iiH OHyTe TO3IMLTIrIHE TUT13€TiH acepi KeTKUTiKTI 3eprTenmereH. CoOHIbIKTaH, Ouaail [oHaepiHae MOIHOACHHIH
Oouybl — OMAANIBIH SPTYPIII COPTTAPBIHBIH JoHIEpiHiH KAO-re To3IMIUIIriHIH apachbiHIaFbl ailblPMaIbUIBIKTAP (b1
aHBIKTaUTBIH (DaKTOpIapAbIH Oipi 00IYbl MYMKIH JiereH 0o/nkaMMeH 013 MOJIMOICHHIH poJliHe Ha3ap ayJap/biK.

3epTreynepaiH HOTHXKeNepl JoHAeri MoauOAeHHIH Meuiiepi MeH sHaorenai ABK-HBIH MeniiepiHiH jkoHe
a-aMMJIa3aHbIH OCJICeHIAUIITIHIH apachlHIAFbl TIKE KOPPEIIHIHBI KOPCETTi. BumaiiibiH €Ki COPTTapblH MOJIHOICH-
MEH OHJIETeH/Ie OJIap/IbIH JKHUHAY anjbiHnarel eHyine (JKAO) Te3iMaiiiri )KorapblUIalThIHBI KepceTuiai. bunaiinsiy
JKAO-re To3imii, COJl CUAKTHI OFaH CE3IMTal COPTTAPhIHBIH JKaIlbIpaKTapbiHA MOJUOICHHIH ePITIHIICIH OypiKKeHIe
JIOHHIH IIIiHIerT MOJIMOaeHHIH koHe ABK-HbIH MeIIIepiHiH KOFapbUIAaHTBIHBI aHBIKTAIABL. bipak, OumaiiabH ce3iM-
tan HoBocubOupckasi-67 copThIMEeH canbicThipranma tesimai JIrorecienc-70 copreiaa Mo 1.4 ece xone ABK-HbIH
nenreiii 1.8 ece xorapbuiazbl. COHBIMEH Karap, Oakbuiay BapUaHTBIMEH CaJbICTBIPFaHa MOJHUOJICHMEH OHICTCHIEe
a-aMMJIa3aHbIH OCICCHIUTIT 5 ece KOFraphl O0JIATHIHBI AHBIKTAJIBI.
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Y CHIHBUTBINT OTBIPFAH JKYMBICTa MOJHOICHHIH XUMILUIBIK aHAIOTH — Boib(pam (W) ambaernmIoKcuIa3aHbIH
KypaMBbIHa Kipill, OHBI OeJICCHIUTITIHeH aifbIpaThIHBIH KopceTTiK. COHABIKTaH, Oumaiapl BoIb(GpaMMeH OHIEY dHIO-
reanik Mo mer ABK-HBIH Memepi ToMeHIeyiHe alTbIIl KeIi.

Tyiiin ce3nep: 6unaii, ABK, monnbnen, Bomsdpam, a-aMuiasa, KUHAY aIIbIHIA OHY.
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MN3YYEHUE NPEAYBOPOYHOTI'O TIPOPACTAHMHSA B 3EPHE INTIIEHUIIBI

IIpenybopounoe mpopacranue (II[1P) — mmpoko pacmpocTpaHeHHOE SBICHHE, NPUBOMIAIICEe K HEMOIHOICH-
HOCTH 3€pHa, CHI)KEHHIO €T0 IOTPEOUTENCKIX KauyecTB M COOTBETCTBEHHO LeHbI. I1TIP mpoucxoaut He TOIBKO BO
BpeMs cOOpa yporkasi, COIIPOBOXKIAIOLIMNACS NOXKISIMH, HO U B NEPUOJ] CO3PEBAHUS 3€PHA 3JIaKOBBIX HA MOCIIEAHUX
CTaguAX CO3PEBaHMs. XOPOMIO M3BECTHO, YTO MPOPACTAHHE CEMSIH MIIEHHIBI BO MHOTOM 3aBHCHT OT COpTa IIIIe-
HHLBL, OHAKO HE JOCTATOYHO M3YYEHO KaK BIMSIECT MOMUOAEH HA YCTOMYMBOCTH K NPOPACTAHHIO 3€PHA IIICHUIBI.
HOSTOMy MBI COCPEAOTOYMNIIN HAIIC BHUMAHWUE HA POJIHN MOJ'II/I6IleHa, YTO OJHUM M3 BO3MOXKHBIX (baKTOpOB, orpeac-
JSIOIIMX Pa3HUILy B YCTOWYMBOCTH K MPOPACTAHUIO PA3IMYHBIX COPTOB IILICHUIIBI, SBJISETCS NPUCYTCTBHE MOJIHO-
JIeHa B CEMEHax ITIICHUIIBI.

PesynbraThl HccienoBaHUs IIOKa3alH, NPSAMYI0 KOPPESLHUIO MEXAy COAEp)KaHHeM MOIMOJeHa B 3epHe,
SHJOTeHHBIM conepkanneM ABK u akTuBHOCTBIO 0-aMumita3sl. [TokasaHo, uTo npu 00paboTKe pacTBOPOM MOJIMOIeHA
MIICHUIIBI 000MX COPTOB, MOBBIMIAIACH YCTOMUUBOCTE K mpenyoopounomy mpopactanuro (I1TIP). JluctoBoe onpeic-
KHBaHHE PACTBOPOM MOJIMO/IEHA KaK YCTOHYMBOTO COPTA MIIEHHUIIB, TAK M YyBCTBUTENbHOTO copTta K I1T1P, mokazamu
MOBBITIIEHUE SHAOTeHHOTO conepxanns Mo u ABK B 3epHe mmeHumsl. OHAKO YCTONYUBRINA COPT MIIeHAITH JIroTec-
neHc-70 — comepkan B 1,4 paza Mo u yposerb ABK-B 1,8 pa3a Beime, mo cpaBHEHHIO, YeM HEYCTOHYUBBIA COPT
nmreHuipl — HoBocubupcekas-67. Takke ObLIO MOKa3aHO, 4TO Mpu 00paboTke Mo aKTUBHOCTH O-aMIJIa3bl CHU3WIIACH
B 5 pa3 110 CPABHEHHUIO C KOHTPOJIbHBIM BapHAHTOM.

B aroii pabore mMbl nokasanu, kak Boib(ppam (W) , KOTOpbIi KOHKYpUpyeT ¢ Mo M MOXXET BCTpauBaThCsl B
MOJICKYJTy (pepMEHTa ajibJICrHI0KCHUIa3bl, HHAKTHBHUPYs ee. [lo3ToMy, 00paboTKa MIICHUIB BOJIb(HPAMOM, PUBO-
JIIa K CHHXKEHHUIO SHJIOTEHHOTO coaepkanus Mo u ABK.

Kirouessle ciioBa : muennna, ABK, Mmonu6nen, Boiabsdpam, a-amuiias, npeayoopoyHoe IpopacTaHue
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THE TRADITION OF SOLITUDE AND HISTORICAL SOURCES OF SOVIET POLICY
AGAINST THE "KYLUET" MOSQUE

Annotation. Introduction. Underground mosques are of particular historical importance in the spread of Islam in the Kazakh
steppe. The underground mosque «Khilvet» and the Sufi tradition of solitude served among the people as a method of spiritual
purification and improvement of the individual. The goal of the study is a scientific and historical analysis of the concept of «Khilvet»
and the tradition of solitude, which later began to be forgotten. To achieve the goal of the study, the works of medieval travelers,
turkish and russian scientists, domestic and foreign researchers who wrote about the “Khilvet» and the tradition of solitude as a
source were considered, the “Khilvet» and the tradition of solitude in the sufi teachings of Khoja Ahmet Yasawi described in the
premises of the «Gar» (cave) and Shildekhana of the underground mosques. The scientific results of the article will complement
our historical knowledge and show the younger generation the religious and spiritual history of our people. Conclusion. An analysis
of the concept of «Khilvety» and the conditions of Sufi seclusion in the tradition of seclusion on the basis of historical and scientific
literature made it possible to define this religious tradition.

Key words: underground mosque, sufism, Khilvet, seclusion, Khoja Ahmed Yasawi, «Gary», conditions, tradition.
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OKITAVJIAHY JO9CTYPI ’)KOHE «KbIJIYET» /KEPACTBI MELIITIHE KAPCbI
KEHECTIK CASICAT TAPUXBIHBIH JEPEKKO3/JEPI

Annoramus. Kipicne. Mcnam miHiHiH Ka3aK JanachblHIa KEHIHCH TaparybIH/a KEPacThl MEIIITTEPIHIH TAPUXU MaHBI3bI €PEKIIe.
JKepacTel MemriTi MarbIHaChIHA KOJJAHBUIBII XypreH «KpuryeT» meH coi jkep/ie CONbUIap/IbIH JKeKe KaJbIl OKIIAyIaHy ICTYpi
XaJbIK apachIH/A JKeKe aJaMHBIH PyXaHH Ta3apybl MEH JKETUTyiHJE ofic KbI3METIH aTKapibl. 3epTTeyiH MaKcaThl KeHiHT1 ke3/ie
YMBITBUIA OacTaFraH «KbUIyeT» YFBIMBI MCH OKIIAyJIaHy JOCTYPiH FBUIBIMH TapHUXU Tauiay. 3epTTEy[iH MaKcaTblHA KeTy YIIiH
«KBUIyeT» XOHE OKIIaylaHy NOCTYpi Typaibl jKasblll KaJJbIPFAaH OPTAFacBIPJIBIK CasXaTIIbUIap MEH TYPIK, OPBIC FaJIbIMIApE
JKOHE OTAH[BIK, IICTEIJIK 3epTTEYLIiep CHOCKTEpiH JIepeKke3 peTiHie Tammay, Koka Axmer Slcaym CONBUIBIK iTiMiHAET1
«KBUIYeT JOCTYpiH» capamnTay, ’KepacThl MEIITTepiHAeri Fap, IIigexana OesMeepiHin jka30a IepeKTepe CUIATTATYbIH TapuXH
TYXKBIPBIMJAY MIHACTTEpIiH IIeNly KapacThIPbULABL. Makamajarbl FBUIBIMH HOTIDKETIEP TAPUXM TAaHBIMBIMBI3/BI TOJBIKTBIPHIIL,
OCKEJICH YpPIaKKa XaIKbIMBI3JBIH IIHU-PyXaHH TApPUXBIH TAHBITATBIH Oosajabl. KopbITHIHABL «KBUTyeT» YFBIMBI MEH COIBIHBIH
OKIIIay KaJTy JOCTYPIH/ET] MIapTTapblH TApUXH, FUIBIME 9/IeOMeTTep Heri3iH/e capanTar Talaay aTalFal JiH JoCcTYPAl alKbIHaad
TYCyiMi3re MYMKIHAIK Oepi.

KinT ce3nep: ’xepacTsl MEIIiTi, CONBUIBIK, KbUTYeT, OKmmaynany, Koxxa Axmer fcayw, rap, maprrap, 19CTyp.
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A. T. YTebaena®, K. K. Bazap6aes’, P. Ycenoex!

"MexayHapoHBIIl Ka3aXCKO-TYpEeLKHI yHIBEpcUuTeT UM. Xoxka Axmera Slcau, TypkecraHn, Kazaxcras,
2TocyaapCTBEHHBII HCTOPHKO-KYIIBTYPHBIIT 3aroBeHUK-My3eil «Asper Cyaran», Typkecran, Kasaxcras,
SPerruoHaNbHbIA CONMAILHO-HHHOBAIMOHHBIN yHuBepcuTeT, [lbimkent, Kazaxcran
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TPAJIULIMS YEIUHEHUSA 1 UICTOPUYECKHWE UICTOYHUKHA COBETCKOM
HOJIUTUKHU B OTHOIEHUU MEYETHU «XHUJIBBET»

AnHoTanus. Beenenne. Ocoboe ncTopudeckoe 3HaYCHHE B PACIPOCTPAHEHUH HCIaMa B Ka3aXCKOIl CTEITH UMEIOT MOA3EMHbIC
meuetH. [Tog3emuas MeueTs « XHIbBET» U CyHHCKas TPAAUIINSA yEANHEHHS CITy>KHJIa CPEAN HApoaa METOOM JyXOBHOTO OUUIICHUS X
COBEPIIECHCTBOBAHMS TNYHOCTH. Llenb nccnenoBanns — HayTHO-MCTOPHUCCKHI aHAIN3 TOHATHS «XHIBBET» M TPATUINN yeTUHEHHUS,
0 KOTOPOH BIIOCIEACTBHU CTadH 3a0bIBaTh. JINIS1 DOCTIDKEHUS IETM MCCIECAOBAHHSA OBLIM PACCMOTPEHBI TPYIBI CPETHEBEKOBBIX
My TEIIeCTBEHHNKOB, TYPEIKUX U PYCCKHX yUYEHBIX, OTEUECTBEHHBIX U 3apyOeKHBIX HCCIEIOBATENEH, MUCABIINX O «XUIBBET» U
TPaANINN YeJUHEHUS KaK HCTOUYHHKA, IPOAHATM3NPOBAHBI «KIIIY3T» U TPAJHIHS yeAUHEHHS B Cy(QUIICKUX yaeHUAX XOmKH AXMeTa
SlcaBW ONMMCAHHBIX B MOMENICHHUSAX MEIIEePhl U IIHIbAEXaHa MOI3eMHBIX MEUETIX, PACCMOTPEHBI PelIeHHe KOHIENTYalIbHbIX 3a1ad
HCTOPUYECKOH 1mocTaHOBKH. HaydHble pe3yabTaTsl CTaTbU JOMOMHAT HAIle HCTOPUYECKOE MO3HAHNE U TTOKAXKYT MOAPACTAIOMIEMY
TIOKOJICHNIO PENTUO3HO-TyXOBHYIO HCTOPUIO HAIIEro Hapoa. 3aKIioueHne. AHAIN3 HOHATHSA «KBUTyST» U YCIOBHS CY(HHCKOTO
YEeAWHEHHS B TPAIMIMM 3aTBOPHUUECTBA HA OCHOBE MCTOPUYECKOW M HAYYHON JNUTEPaTyphl MO3BOJIMI AaTh ONPEAENCHHE 3TOit
PEJUTHO3HOM TpajnuLuu.

KtoueBble c/10Ba: Mog3eMHast MeUeTh, Cy(pr3M, XUIbBET, yeAUHEHNs, XomKa AXMeT SIcaBu, «rap», yCIOBHUS, TPaIHIIHUL.

Introduction. With the spread of Islam across the Kazakh steppes, the construction of the first mosques
began, and their foundations were laid. Depending on the local nature, the lifestyle, and the way of life of
the people, mosques were built both inside and outside the cities, in cliffs, and underground. The oldest
underground mosque in Kazakhstan is the Shakpak Ata mosque, which dates back to the 9th century. This
list is complemented by mosques such as the Big Khilvet, Little Khilvet, Aulie Kumshyk Ata, Shildekhana,
Shamet Ishan, Sultan Upi, Shopan Ata, Beket Ata, Imam Marguzi, and Karaman Ata, among others.

The term «Khilvet,» used in reference to underground mosques, begins to appear in scholarly literature
from the 10th century. «Khilvet» emerged as a branch of Sufism and, from the 10th century onward, became
widespread among Turkic-speaking peoples, reaching its peak in the 14th century across the Near East and
the entire Muslim world. During this period, Sufi teachings were used to address the spiritual, cultural, and
political crises faced by Turkic peoples, and it was also a time when great Sufi masters, who propagated
Sufi philosophy, emerged on the historical stage. One such prominent figure is Khoja Ahmed Yasawi, who
refined and elevated Sufi teachings to a new level the tariqat stage. He devoted his efforts to returning the
faith of the righteous, raised by the Islamic society, to the hearts of Muslims. He successfully harmonized
the customs and traditions of different peoples with the Qur'an and the sayings of the Prophet Muhammad.
He also transformed the Turkic language into a language of religion, science, education, governance, and
culture. Through his disciples, Khoja Ahmed Yasawi spread Sufi teachings throughout the Turkic world.
This contributed to the revival of Turkic culture.

Thus, for modern-day Kazakhstan, the study of Sufism becomes increasingly relevant, as it bridges the
traditional Turkic worldview and Islamic civilization, providing a path towards self-improvement through
ethical wisdom and spiritual thinking. However, despite the fact that many researchers have studied various
aspects of Sufism, the concepts of «Sufism,» «Khilvet» and the tradition of seclusion have been largely
overlooked during the long period of political opposition to religious and national ideologies.

The variety of interpretations regarding the history, function, and semantic foundations of the concept of
«Khilvet» calls for further analysis of the historical and philosophical aspects of the tradition of seclusion
practiced in spiritual underground mosques. Exploring the history of «Khilvet» and the tradition of seclusion,
as well as the role it played in the spiritual development of the individual, is crucial to fully understanding
the function of this tradition.

Materials and Methods. In writing this article, the works of medieval Sufis, philosophers, travelers, and
domestic researchers, as well as the writings of Turkish and Russian scholars, were used as primary sources
on the tradition of «Khilvet» and seclusion. Overall, the historical written sources and scientific literature
examined provided concrete facts on the subject, enabling an exploration of the concept of «Khilvety» and
the tradition of seclusion in Sufism, an analysis of the «Khilvet tradition» in the teachings of Khoja Ahmed
Yasawi, and a historical interpretation of the descriptions of the Ghar (cave) and Shildekhana (seclusion
room) in the underground mosques.

In the article, the research object was analyzed and evaluated using methods corresponding to the content-
specific characteristics of the sources. Priority was given to methods such as comparison, hypothesizing,
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analysis, and systematization to uncover the content of the data on the functions of underground mosques and
the tradition of seclusion. These methods helped in formulating conclusions to qualitatively and descriptively
reconstruct the conditions of the tradition of seclusion. Additionally, a hermeneutic approach was employed
to interpret the meaning of the concept.

Thus, the selected methods facilitated the understanding of the different historical interpretations of
the concept of «Khilvet» and the tradition of seclusion, revealing their characteristics and allowing for a
comprehensive analysis.

Discussion. A number of scientific studies have been written that cover various aspects of Sufism and
the Khilvet tradition. Published works can be grouped into several categories.

The first group includes the original works of Sufis who lived in the medieval period, along with the
earliest historical sources written by philosophers who wrote about Sufism, the dictionaries they compiled,
and the written research of Russian Orientalist scholars and travelers. The intricacies of the concept of
«Khilvet» and the tradition of seclusion are explained and described in the works of many Sufi figures such
as Imam Ghazali, Muhyiddin Arabi, Mevlana Jalaluddin Rumi, Ahmed Yasawi, Sultan Ahmed Hazini, Haji
Bektash Veli, and Haji Bayram Veli. Russian Orientalists, such as V.V. Krestkovsky in “In the House of Emir
of Bukhara» (Krestkovsky 1986: 65), P.I. Pashino in “Turkestan Region in 1866» (Pashino, 1868), described
the construction and religious-spiritual functions of religious underground structures. N.I. Veselovsky
provides the first historical data on Khoja Ahmed Yasawi's dwelling and underground rooms. ‘

The next group includes the works of religious scholars who have written about the procedures and
conditions for entering «Khilvet» in Sufism, as well as the studies of foreign, including Turkish, scholars
who have examined various aspects of seclusion. In their research on the ancient texts of religious scholars
regarding the order and rules of entering «Khilvet,» Turkish scholars such as Fuat Koprilii (Kopriilii, 1981),
U. Siileyman (Uludag, 1997), M.Ozelsel (Ozelsel, 2002), and M. Erkaya (Erkaya, 2019) analyze various
data about the «Khilvet» tradition and its spiritual and educational significance.

The third group includes the works of domestic scholars who, after Kazakhstan gained independence,
conducted research on «Sufism,» the «Khilvet tradition,» and the functions of underground mosques, such
as A. Abuev (Abuev, 1997), D. Kenjetai (Kenjetai, 2008), Z.Almasuly (Almasuly, 1998), G. Kushenova
(Kushenova, 2009), and other researchers.

It is important to note that there are works that describe the history, archaeology, and significance of
the concept of «Khilvet,» the tradition of seclusion, and the underground mosques in the religious and
spiritual development of an individual. These works provide various definitions of «Khilvet,» presenting
important and diverse information about the peculiarities, rules, and conditions of seclusion in Sufism.
However, in these scientific studies, the «Khilvet» tradition, seclusion, and the functions of the ghar (cave)
and shildekhana (seclusion room) in the underground mosques in Kazakhstan, as well as in Central Asia
and the teachings of Khoja Ahmed Yasawi, have not been sufficiently explored from a historical worldview
perspective. Therefore, this article focuses on aspects that have not been fully examined in this regard.

Results. The term «Khilvet,» which originated from Arabic, means solitude or seclusion in a quiet place
(Ibn Manzfir, 1990: 42). In Sufism, the tradition of «Khilvet» arises from the need for the Sufi to abstain from
bad habits and negative traits, avoiding distractions and seeking inner purification.

In various scientific literature and dictionaries written in Turkish, «Khilvet» refers to seclusion in a dark
or solitary place (Asim Efendi, 1304: 506). It is also used in the context of choosing to live in a dim or dark
place in order to purify oneself from sin and to perform worship and prayers with full concentration (Uludag,
1995: 386). In its broader sense, «Khilvety refers to living in solitude, staying in seclusion, and engaging
in worship, dhikr (remembrance of God), and spiritual struggle in a private room against one's lower self
(Ismail Rasthi Ankaravi, 2008: 276).

The concept of «Khilvet» in Sufism, involving living alone, staying in a secluded place, and engaging
in worship, dhikr, and spiritual struggle in a private room, has evolved through different historical phases.
While the «Halvetiye» order that originated in Crimea often comes to mind when discussing «Khilvet,» the
history of seclusion predates the Halvetiye sect. Therefore, the concept of «Khilvet» should not be regarded
as a specific element or practice of a certain group, but rather as an essential aspect of Sufism in general, and
it should be considered part of the broader Halvetiye tradition.

The term «Khilvet,» as used to describe underground mosques, begins to appear in scientific literature
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from the 10th century. The Arabic word «Halwatun» means striving for a solitary life. In Turkmen, «Khilvet»,
is used to mean «secrecy» (S.M. Davydov, Sufism in Turkmenistan). The concept of «Khilvet» as a branch
of Sufism emerged among Turkic-speaking peoples from the 10th century and spread widely across the Near,
East and the entire Muslim world by the 14th century (Tuyakbayev, 2000: 41). As we observe, despite some
minor linguistic differences in the various Turkic languages, the meanings of the term «Khilvet» remain
consistent across them. ;

The researcher D. Kenjetai argues that there are traditional ethical principles for entering «Khilvet» in
the Yasawi tariqa. The duration of «Khilvety is forty days, and this period is referred to as «Shildekhanay..
According to D. Kenjetai, «Khilvet is not the goal itself, but a means of purifying the soul on the path to the
goal» (Kenjetai, 2018: 131-132). He also provides the following definition of the term «Khilvet»: «Khilvet,
when translated from Arabic, means 'to remain alone' or 'to hide in a secluded place.' In Sufism, it refers to
the process of directing the murid's consciousness towards a specific goal and performing specific ascetic
practices through particular dhikr (remembrance of God) by placing the murid in a dark, remote place,
typically a dug-out dwelling, for a certain period of spiritual training» (Kenjetai, 2008: 244).

J. Almasuly defines «Khilvet» as «an underground house, a private chamber» (Almasuly, 1998: 21), while
A. Abuev writes, «... 'Khilvet' refers to the place where Sufis and dervishes remain in solitude, sometimes
observing a forty-day fast» (Abuev, 1997: 96). :

The primary aim of Sufism is the spiritual education of the individual and the cultivation of higher moral
values within the person. From this perspective, the concept of «Khilvet» is one of the most important
tools for this purpose. Therefore, Sufism should be viewed as an ideology focused on both the material and
spiritual development of individuals. As a science, it is concerned with guiding individuals to fully develop
into perfected human beings.

The act of entering «Khilvet» and engaging in seclusion, accepted as a means of self-improvement and
achieving closeness to Allah, is carried out by Sufis based on certain principles. The period of seclusion
generally lasts forty days, and upon completion of this period of worship, the individual gains a certain’
degree of spiritual honor (Uludag, 1997: 15). :

In every Sufi tradition, seclusion is carried out under the supervision of the Sheikh and according to strict
rules. The Sheikh enters the «shildekhana» with the dervish, performs prayers there, and leaves the dervish
alone for a specific period of time to engage in prayer. During seclusion, the dervish does not leave the
secluded space, avoids interacting with others, and spends all of their time in worship and dhikr. The rules.
of seclusion are learned from the Sheikh before entering the underground space. When the period of worshipl
ends, the Sheikh enters, listens to the dreams the dervish had during the period of seclusion, and interprets.
them. On the same day, a sacrifice is made, and the dervish is allowed to leave the room. The dervish thenl'
bathes, changes clothes, and either on the same day or the next day, eats from the sacrificial meat and
participates in a special religious celebration (Uludag, 1997: 15). '

Imam Ghazali, in his writings, highlights the benefits of seclusion and categorizes them carefully.
According to Ghazali, the main advantages of seclusion are: having enough time for worship, purifying
oneself from sin through interaction with people, distancing oneself from disputes, enmities, persecutions,
and accusations, avoiding foolishness and the hardships that arise from it, and feeling responsible for the
expectations that both the individual has of the people and the people have of the individual (Gazzali, 1992).

Turkish scholar M. Girin classifies the conditions for seclusion in the Sufi tradition as follows (Girin,;
2015: 36): |

1. The disciple should not enter «Khilvet» without the permission of the Sheikh (the teacher). ;

2. When entering the «Khilvet» house, the person should be confident that they are distancing themselves:
from the evil and harm of their heart and mind, and from causing harm to others. |

3. When entering the place of seclusion, the individual should say the kalima (declaration of faith) and
enter with full submission to Allah, as if entering a mosque. L

4. Before the disciple enters seclusion, the Sheikh must perform two rak'ah prayers, which helps ease the
disciple’s spiritual success.

5. The place of seclusion (the ghar) must be a dark place where no sunlight enters.

6. The height of the seclusion place should be at the level of a man’s stature, its length should be sufﬁ01ent
for prostration, and its width should be enough for a person to sit in.
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7. There should be no openings, windows, or gaps allowing light or air to enter from the outside. ‘

8. The door should face the qibla (the direction of Mecca), be low in height, and should not allow external
sounds or noises to be heard. The door should be easy to open and close and should have a lock.

9. The place of seclusion may be a room within a larger dwelling.

10. The outer room of the seclusion space may allow for one person to be present, but this person should
not disturb the murid's dhikr or their trance state. Similarly, the murid in seclusion should not allow worldly:
distractions to disturb their focus.

This detailed framework for the practice of seclusion in Sufism ensures that it remains a deeply sp1r1tual
and disciplined practice, aimed at achieving both inner purification and closeness to Allah.

The underground worship places known as Khilvets, which are spread across southern and western:
Kazakhstan, have been continuously functioning until the mid-20th century. This is evidenced by legends,
scientific literature, travelogues of world explorers, historical records, and the results of archaeological
excavations. Each of the Khilvet underground mosques, which are dedicated to the practice of spiritual
seclusion in Sufism, contains a «Ghar» room. In the «Ghar» room, there are no windows or holes in the
ceiling, preventing light from entering, in order to avoid external noise and distractions during worship. This
isolation is designed to allow the devotee to focus solely on their inner spiritual journey. '

The tradition of underground mosques and spiritual seclusion, or Khilvet, which is widespread in
Central Asia, is also discussed in the works of Russian scholars. In V.V. Krestkovsky's work “In the Emir of
Bukhara's Hospitality», he describes the underground religious worship space and the Sufi practicing their
rituals as follows: »

«In order to enter the Khan's underground chamber, we must first return to the preceding room, where
there is a narrow descending corridor on the right, called ‘Shildekhana’, which leads to the place of worship.
The mutawalli (the manager of the waqf property) lit a lamp and offered me his hand. I bent forward as best
I could and followed him down several steep and high stairs. Then we turned right, and descending further
down a narrow corridor with no stairs, we arrived at the bottom. The wooden door behind us closed gently
with a squeak, reminiscent of a dying man’s groans. After walking a few more steps, we found ourselves in a
small, low-vaulted room. Across from us, there was a narrow archway leading to another room covered with
a white curtain from floor to ceiling. The mutawalli lifted the curtain slightly, and I involuntarily stepped-
back.

The light of the lamp immediately illuminated the pale, fragile face of an honorable man sitting motionless
on the floor in the middle of the dungeon. His face looked deathly pale, and he was not the least bit concerned
with the unexpected arrival of guests. Like a corpse, motionless, or more precisely, like a puppet, he sat in a
traditional eastern posture, with his feet tucked beneath him, his arms stretched out and resting on his knees.
His gaze was very weak, and his overall appearance was mysterious and unclear. He seemed to be about 24
years old. The mutawalli whispered with a hint of respect, explaining, 'He has been sitting in this position
for thirteen days in fasting and prayer, and he needs to complete forty days.'

I looked more closely. The first dungeon, as mentioned above, was a low vaulted room, almost square,
with walls plastered and brick-lined. The second vault was no more than three steps in length and about two
steps wide — a typical tomb. Neither of the rooms had windows, and there was not even a ventilation hole, so
it was completely dark. The worshiper, fully absorbed in his religious thoughts, sat on a prayer rug (a reed
mat typically used for prayers), which also served as his bed. There was no pillow for his head. This prayer,
rug and a clay jug were the only items he used in his daily life. Through the interpreter, I could sense their
concern that we might disturb the serenity of the prayer, so we decided it would be best to leave.

'No,' he shook his head. 'He no longer hears or sees the external world; he is completely absorbed in hlS
inner worldy. (Krestkovsky, 1986: 65). ;

This passage provides a valuable historical account of the «Ghar» or «Shildekhana,» a Sufi underground
worship space. It not only describes the physical aspects of the space but also offers insights into how
practitioners of Sufism fulfill the conditions for spiritual seclusion and isolation during their rellglous
practices.

In the Sufi order founded by Khoja Ahmad Yasawi, the tradition of Khilvet holds a special place, and
it has its own unique etiquette. Sultan Ahmed Hazini writes, «According to Ahmad Yasawi, each letter in
the word ‘Khilvet’ contains deep and difficult-to-interpret wisdom» (Hazini, 1995). Khoja Ahmad Yasawi,
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in his treatise “Mirat al-Quluby, outlined the seventy stations of Sufi knowledge, and described methods
for applying them in life, such as mujahada (struggling with the self), sohbet (spiritual conversation), zikr
(remembrance of Allah), tafakkur (deep reflection), and khalwat (seclusion) (Kenjetai, 2008: 235).

This spiritual journey, rooted in the practice of Khilvet, is an essential part of Yasawi’s Sufi methodology,
guiding the devotee towards a closer relationship with the divine.

In the hymns of Khoja Ahmad Yasawi, there are references to entering underground spaces for worship
as a way of overcoming the self, secluding oneself, and self-improvement. He writes, «In order to eliminate
ignorance and ignorance itself, I sought help from the Truth and descended into the earth,» and «Without
finding wisdom, I descended into the earth» (Hoca Ahmed Yesevi, 1993: 229). It can be concluded that many
of the hymns in Khoja Ahmad Yasawi's work «Divani Hikmet» were composed while performing worship
in the underground mosque or the «Shildekhana,» a subterranean place of prayer, and were later transcribed
by his followers.

Based on scientific data and conclusions regarding the Khilvet tradition in the path of Khoja Ahmad
Yasawi, and analyzing Sultan Ahmad Hazini's work “Djawahir al-Abrar», G.Kushenova presents the
following thoughts (Kushenova, 2009: 123-125): «Since the elimination of the self (nafs) forms the core of
Sufism, Khilvet (seclusion) in the Sufi tradition provides the opportunity for the murid (spiritual disciple) to
reckon with himself, engage in a struggle against his own nafs, and isolate himself from external distractions.
Through this practice, the murid severs his sensory connections to the external world, purges his inner
world of phenomena and fantasies, and learns to control his imaginative and cognitive faculties, focusing
his attention solely on his heart and severing all ties with the outside world. This can only be done with the
permission of the Sheikh, as Khilvet brings about a total transformation in the person. Therefore, the Sheikh,
through his spiritual maturity, decides the right time for the murid to enter Khilvet.»

Furthermore, G. Kushenova describes the process of performing Khilvet, stating: «After the afternoon
prayer on the day a murid is to enter Khilvet, all the openings of the worship and Khilvet rooms are closed to
protect the murid from any harm caused by air or cold. After the prayer, the hands are washed for eating; the
servant brings hot water to break the fast, and the fast is opened with this water, after which no further water
is given. Afterward, the 'Khilvet soup' made from black millet and blessed by the miracles of Ahmad Yasawi
is served. The body is cleansed in a separate place. The razor and stone are prepared, and three takbirs are
recited. After shaving, in the Khilvet room, the murid remains completely pure and faces all four directions
(starting with the Qibla) while reciting three takbirs. In this way, the forty-day Khilvet period ends, with:
the servants of the kitchen leaving the Khilvet room first and performing the ritual sacrifice according to
tradition. No one is allowed to remain in the Khilvet overnight; they return to their homes. The next morning,
they gather for the dawn prayer, recite three takbirs, and make supplications. After this, their hearts are filled
with peace, and they return to their homes» (Kushenova, 2009: 123-125).

In his work “Tashkent and Turkestan: A Travelogue of 1866» P.I. Pashino writes, «... Hazret Khoja Ahmad
Yasawi himself was the founder of a new religious order, and these 'Ghar' rooms served as places of spiritual
purification, where the members of the order endured physical hardships».

On the night from Thursday to Friday, religious fanatics of Turkestan gathered at the tomb of Hazret
Sultan in Turkestan, where they spent several hours praying and entering into a trance through deep breathing
and various incomprehensible actions» (Pashino, 1868: 66). Although the Russian traveler mistakenly labels
the Sufis as «religious fanatics,» his description of the «Ghar» room as a place of spiritual purification is a
correct characterization.

Thus, it can be concluded that the «Ghar» room in Sufism, particularly in the tradition of Khoja Ahmad
Yasawi, served as a profound spiritual retreat, where devotees sought to purify their inner selves and connect
more deeply with the divine.

This description of Khoja Ahmad Yasawi's house suggests that there might be another «Ghar» (room)
besides the one in the present-day Khilvet underground mosque. This hypothesis arises because archaeological
excavations conducted at the Khilvet underground mosque show that the structure was not a residential
building. Today, it is believed that the location of Khoja Ahmad Yasawi's house is around 20-25 meters away
from the Khilvet underground mosque, near the site of the «Friday Mosque.»

The researcher of Yasawiya culture, Uzbek scholar M. Khashimov, mentions that the «underground
Khilvet mosque» tradition became widespread, and many of Yasawi's followers built several underground
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mosques. He explains that this concept originated from the desire of the Sufi ascetics to renounce the fleeting
life of this world and seek solitude to connect with Allah (Khashimov, 2001: 164). This leads us to believe
that, in the historical region where Khoja Ahmad Yasawi lived, there were many underground mosques and
«Ghar» or Shildekhanas (places of spiritual retreat) that remain unknown today.

However, in the Yasawi Sufi teachings, descending underground for seclusion does not imply a complete
withdrawal from society or a renunciation of human connection. «Yasawi encourages people not to sit in
isolation underground, but to walk among others, live with them, and strive for perfection. 'Khilvet—the so-
called Shildekhana—is simply a forty-day method of spiritual purification» (Kenzhetai, 2008: 231). Thus,
in Khoja Ahmad Yasawi's teachings, «entering Khilvet» or worshiping in seclusion became one of the key
practices of the Yasawi order. This tradition continued for centuries after Khoja Ahmad Yasawi's death.

Fuat Kopriilii provides historical evidence, stating, «Every year, on the tenth day of the month of Zul-
Qadha, many people enter Khilvet. Until 1914, five to six thousand people participated in various religious
ceremonies and visited the tomb of Ahmad Yasawi» (Kopriili, 1984: 85). In this way, his tomb and
Shildekhane continued to be a site of constant visitation, where people would gather for spiritual practices
and, through entering Khilvet, would isolate themselves to spiritually purify and train themselves as Sufis.

In the documents of the State Archive of the Russian Federation, from the collection R6991 titled
«Council on Religious Affairs under the USSR Council of Ministers, 1943-1991,» there are several records
about the Khoja Ahmad Yasawi Mausoleum and the nearby «Big Khilvet» underground mosque. It is clear
that this area has historically been considered a sacred site by the people. Therefore, it was under constant
surveillance by the Soviet authorities. Even historical data regarding the Khoja Ahmad Yasawi Mausoleum
and the «Big Khilvet» underground mosque were collected. For example, the documents in this archive
state: «In 1868, there were 20 large mosques and 100 families (or communities) following the path of Khoja
Ahmad Yasawi around the Yasawi Mausoleum in Turkestan, while by 1912, the number of mosques in
Turkestan increased by 40, and the number of families following Khoja Ahmad Yasawi’s path significantly
decreased from 100 families. They had transformed into the 'Kalyandars' (Kalyandars — as referred to in
the archive documents)» (RF SA, R-6991: 129). This is evidence of the historical significance of the site.
The preserved records can be considered valuable information regarding the history of sacred sites in our
country.

The archive documents provide the following information about the «Khilvet» underground mosque:

«It is clear that the tombs are considered sacred in the South Kazakhstan region. Such places are well-
preserved in this area. The well-known Khoja Ahmad Yasawi tomb in Turkestan is located around 150-200
meters away, where a restoration was carried out by the local mullahs on the 'Hilvat-Magara' (now known
as the 'Big Khilvet' underground mosque). By 'restoration,' it is meant that, according to the local spiritual
administration, the previously damaged 'Hilvat-Magara' was located precisely here. The old Hilvat-Magara
was a dome-like building. One of its inner walls had a door leading to a small room. On the floor of this
room, there was a hole leading to an underground chamber. According to the spiritual administration, this is
the place where Khoja Ahmad Yasawi spent the last years of his life after the age of 63. Before the revolution,
no one was allowed into this Magara. However, the tradition of seclusion, of entering the Khilvet, was well-
preserved and lasted from seven to forty days. According to the spiritual administration, this voluntary
suffering is said to purify from all sins and enhance the importance of the Magara of Khoja Ahmad Yasawi.
After the mosques in Turkestan were closed (1932-1933), the Khilvet building was demolished, its bricks
were removed, and the Magara was buried under earth. Today, after the mosque was reopened, the mullahs
built a semi-underground structure in the mosque courtyard, measuring 10x7 meters, consisting of two
rooms. The first (front room) is called Khilvet, and the second (inner room) has an underground chamber,
which is referred to as the Magara. The mullahs claim that after the destruction of the Khilvet building, the
Magara was buried under rubble. However, they reconstructed both the Khilvet and the Magara in the mosque
courtyard in 1945-1946. In any case, the Muslim mullahs rebuilt the 'Khilvet-Magara' to attract more visitors
to the mosque. Currently, the Khilvet-Magara is always locked. The key is held by the local spiritual leader,
Aytpay Piradar. When asked by me whether many visitors come to see the Khilvet-Magara, Imam Ibrahim
Dykhanbayev responded, 'very few.' However, when Aytpay Piradar opens the locked Khilvet-Magara in the
absence of the Imam, he said that there are many visitors, especially during the winter, from countries such
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as Uzbekistan and Kyrgyzstan» (RF SA, R-6991: 132). This information was provided to the Chairman of
the Council on Religious Affairs under the USSR Council of Ministers, Polyansky, and to N. Sabitov, the
authorized representative of the Ministry of Religious Affairs of the Kazakh SSR, by the senior inspector
of the Religious Affairs Committee under the Council of Ministers of the Kazakh SSR, in a report dated
September 20, 1948. This document accurately describes the condition of the «Great Qilvet» underground:
mosque during this period. L

The first information regarding the destruction of the «Khilvet» underground mosque during the Soviet
era can be found in an archival document dated September 20, 1948, written by P. Galikhaydarov, Senion
Inspector of the Religious Affairs Directorate under the Council of Ministers of the Kazakh SSR. The
document states: The ‘Khilvet’ underground mosque was destroyed in 1932-1933» (Russian State Archive,
R-6991: 132). According to available sources, it is further noted that during the war years, the mosque was!
destroyed, and its bricks were used in the construction of the «Antibiotic» factory in the city of Turkestan.

Understanding the religious, spiritual, and cultural significance of the «Khilvet» mosque among the local
population, the Soviet government continuously monitored and took measures to close and control access'
to the mosque. The following information appears in a report by N. Sabitov, the representative for Religious
Affairs in Kazakhstan under the Council of Ministers of the USSR, dated the second quarter of 1947: “It
was reported that worshipers were gathering at the ‘Khilvet-khana’ (the secluded place of Khoja Ahmed
Yasawi) in the city of Turkestan, where they were performing ‘zikr’ (devotional worship), and an inquiry WasF
sent to the Council and the Spiritual Directorate of the Muslims of Central Asia and Kazakhstan to get their
opinion on this matter» (Russian State Archive, R-6991: 201). This shows that the authorities were focused
on erasing the practices and importance of the Muslim-Sufi rituals performed at the «Khilvety mosque,
reinforcing the point made above. '

It is also documented that “believers in Turkestan city (Southern Kazakhstan region) perform worship at a
mosque located 150-200 meters from the Khoja Ahmed Yasawi mosque. Near the mosque, within a 20-meter
radius, there is a pit 1.5 meters deep known as the ‘Khilvet-khana’ (place of seclusion) of Khoja Ahmed
Yasawi. Currently, a small construction has been built over this pit by the local imam S. Fakhrutdinov. Every
Friday, pilgrims gather here to perform ‘zikr.” It is known that ‘zikr’ is not an inseparable part of worship fori
all Muslims (this has been decided by the Spiritual Directorate of Muslims of Central Asia and Kazakhstan).
The purpose of holding such a ritual here was initiated by the local leaders (the Khojas) in the name of
Khoja Ahmed Yasawi. We are awaiting your instructions to implement administrative measures to prohibit
this practice» (Russian State Archive, R-6991: 76). This letter, dated September 13, 1947, written to the
Chairman of the Religious Affairs Council under the Council of Ministers of the USSR, shows that they had
received instructions from higher authorities to enforce anti-religious policies, keeping the mosque and its
activities under close surveillance.

The «Big Khilvet» underground mosque was restored between 1945 and 1946 and continued to function
in secrecy until 1955, with an increasing number of visitors. In a report dated June 9, 1951, from an official
sent on a special mission to Kazakhstan and Kyrgyzstan by the Council of Ministers of the USSR, it i,
noted: “In the vicinity of the Khoja Ahmed Yasawi mosque, there is an underground ‘Big Khilvet,” where
believers, on their own initiative, isolate themselves for a certain period to read the Quran. It is known that
Khoja Ahmed Yasawi himself once lived in this underground space. The tomb is under the supervision of the
Architectural Directorate. To this day, not only pilgrims from Turkestan and nearby regions visit the tomb,:
but also from Uzbekistan. This pilgrimage brings in significant income for the staff of the tomb» (Russian
State Archive, R-6991: 282). This report, with a secret classification, highlights the continuing 1mportance
of the site and its growing influence on the local economy

The monitoring of the «Big Khilvet» underground mosque did not stop there. It seems that in every report
from the above-mentioned representative, providing information about the sacred site in Turkestan became
a mandatory task. The proposal made by the special representative, «...in addition to the registered religious
communities, the areas around the tombs (sacred sites) should be strictly monitored» (Russian State Archive,
R-6991-c, 3rd, 350th case, 283rd item) is evidence of this.

In 1953, the issue of the «Big Khilvet» underground mosque was raised once again in the confidential
report on the state of religious movements and the activities of religious leaders in the South Kazakhstan
region, issued by A. Pospelov, the representative of the Religious Affairs Council of the South Kazakhstan
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Oblast Committee. The report states: “Relocating the mosque near the Khoja Ahmed Yasawi mausoleum
(the 'Big Khilvet' underground mosque) to the Borisovka settlement or a more distant area would reduce the
number of worshipers visiting the mausoleum, thus leading to the loss of the significance of the pilgrimage
tradition» (Russian State Archive, R-6991: 21). This idea was not left unaddressed, and documents calling
for the closure of the underground mosque were sent from the highest levels of the government down
to the lower levels. The views among the imams of the «Big Khilvet» mosque regarding its relocation
were divided, with many opposing it. Despite the resistance, in 1955, land was allocated 4 km from the
Khoja Ahmed Yasawi mausoleum for relocating the active «Big Khilvety mosque in Turkestan, and the only
mosque officially registered at the time was moved there (Russian State Archive, R-6991: 41).

The goal of relocating the «Khilvet» mosque was stated as follows: “To relocate the active 'Big Khilvet'
mosque in Turkestan, land was allocated 4 km away from the Khoja Ahmed Yasawi mausoleum. In light
of this situation, I ask that you carefully study and clarify the following matters: Once the active «Khilvet»
mosque is closed, will the building materials from the old mosque be used for the construction of the new
mosque, and will the representatives of the religious community simply agree to the mosque’s relocation?
As you know, 'Big Khilvet' is not just a building, it is a sacred underground space. Believers do not regard
the construction of the ' Big Khilvet' mosque itself as sacred but consider the ' Big Khilvet' (the underground
room) to be holy. After the festivals of Ramadan and Eid al-Adha, believers will continue to visit the Khoja
Ahmed Yasawi mausoleum as they did before. Please clarify what measures can be taken to stop them
from doing so» (Russian State Archive, R-6991: 41). This letter, written on July 2, 1955, by B. Jumasheyv,
the representative of the Religious Affairs Council of the Council of Ministers of the Kazakh SSR, to A.
Pospelov, the representative of the South Kazakhstan district Religious Affairs Council, clearly demonstrates
the government’s intention to enforce its anti-religious policies.

As aresult, the mosque, which had long been a center of Turkic-Islamic traditions and religious worldview,
was closed under the Soviet government's oppressive policies. However, even during the red campaign era,
the underground mosques of Kazakhstan played a significant role as centers where Sufism spread widely and
successfully among the people, ensuring the preservation of religious traditions.

Conclusion. Sufism is a path of spiritual self-discipline. On this path, an individual purifies their soul,
heart, and spirit from various ailments, renounces worldly desires, and turns towards self-improvement.
Analyzing the views of scholars mentioned above, it can be concluded that while there are some differences,
the concept of «Khilvet» in the teachings of Khoja Ahmed Yasawi and other Sufi orders is essentially similar,
and there are similarities in the tradition of seclusion. To enter the Khilvet, a disciple must meet certain
conditions, and after completing the 40-day period of seclusion, there are strict rules to follow for exiting
the Khilvet.

Based on historical data and scholarly research, the essential conditions for entering and exiting the
Khilvet can be summarized as follows:

Every disciple entering the Khilvet must obtain the permission of the Sheikh (spiritual guide). The
Sheikh grants permission only to those disciples who stand out among their peers through their knowledge,
attentiveness, and true love for Allah. The Sheikh personally leads the disciple into the underground room,
where they perform two rakats of prayer, and only after that can the disciple begin their worship. Every
disciple entering the Khilvet is required to purify their mind and heart, refraining from causing harm to
others through words or actions. When entering the seclusion space (ghar), the disciple must be clean,
in a state of full submission to Allah, and recite the shahada (testification of faith). During the 40 days
of seclusion, the disciple must fast and use the fast to restrain their lower desires. The food provided for
breaking the fast is strictly regulated: hot water, black or red millet soup, followed by watermelon or ayran.
The seclusion space (ghar) must be a dimly lit area, with no external light or air coming in. There should be
no windows or openings that allow light to enter. The disciple will engage in zikr (remembrance of Allah)
from dawn until sunset, asking Allah for forgiveness of their sins.

The dimensions of the ghar also follow a set rule. The height of the room should be the same as the height
of a man, the length should be the same as the distance for prostration, and the width should be sufficient
for one person to sit comfortably. The door must face the qibla (the direction of the Kaaba in Mecca), and
it must not be tall. No outside sounds or voices should be heard from inside. The door should open and
close easily and be lockable. It is permitted to create a ghar within a residential building, and one person
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is allowed to remain in the outer room of the ghar for the disciple’s safety. However, this person must not
disturb or distract the disciple. At the end of the 40 days, the Sheikh enters the ghar to listen to the disciple's
dreams and interprets them. On that day, an animal sacrifice is made, and the dervish leaves the seclusion
room. The disciple then bathes, changes clothes, and participates in a religious feast, either on the same day
or the following day. After completing the 40 days of worship, the disciple gains a certain level of respect
and honor within the community.

In this study, an analysis of the Qyluet tradition in Khoja Ahmed Yasawi's Sufi teachings, along with
the underground mosque and rooms such as the «Shildekhana» and «Ghar» near the mausoleum, has been
conducted, and probable conclusions have been drawn.
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Abstract. The article is devoted to methodical aspects of recognition and accounting of incomes and
expenditures of state institutions in the conditions of reforming the accounting system in the public sector of the
Republic of Kazakhstan. The article presents the results of the conducted study on the transition from the cash
method to the accrual method in accordance with international standards of financial reporting of the public sector. In
the course of the research, methods of critical analysis and comparison of the methodological foundations of
historically developed accounting practices and a new evolving accounting system were used.
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METOAOJOI'MYECKHUE ACIHEKTDBI
OPI'AHMU3AIINU BYXTAJITEPCKOI'O YYETA
BTI'OCYJAPCTBEHHOM CEKTOPE PECITYBJIUKHU KA3AXCTAH:
ITO KACCOBOMY METOAY U METOAY HAYNCJIEHUA

AnHotanus. CTaThs MOCBANICHA METOJUYCCKUM aCIIEKTaM MPH3HAHUS U yYeTa JOXOJOB U PACXOA0B rocynap-
CTBCHHBIX YUPEKICHUH B YCIOBHUSIX PeOPMUPOBAHHS CUCTEMBI OyXTITEPCKOTO yUeTa B TOCYJaPCTBCHHOM CEKTOPE
PecnyOonmmkn Kazaxcran. B craThe mpencTaBiIeHBI pe3yibTaThl MPOBEACHHOTO HWCCICHOBAHUS IO IEPEXONy C
KacCOBOI'O METOJ]a Ha METOJ| HAYMCIICHUSI B COOTBETCTBHU C MEXIYHAPOJHBIMU CTaHAapTamMu (HHUHAHCOBON OTUET-
HOCTH OOIIECTBEHHOTO CEKTOpa. B X0/1e uccaejoBaHus UCTIOIb30BAHBI METOIbI KPUTUYECKOTO aHAIN3a U CPABHEHUS
METO/IOJIOTMYECKUX OCHOB HCTOPUYECKH CIIOKHUBILCHCS MPAKTUKH yYeTa M HOBOW Pa3BUBAIOLICHCS CUCTEMBI yUueTa.

KaioueBble ci10Ba: rocyIapCTBEHHBIH CEKTOpP, OyXTaJlTepCKH y4eT, KaCCOBBIH METOJ, METOJ HAaudMCICHHS,
MEXAyHapO/IHbIE CTaHAAPThI (PUHAHCOBOW OTUETHOCTH 00IecTBeHHOTo cekropa (MCDPOOC).
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B pamkax mporpaMMsl mo pe)OpMHUPOBAHHIO CHCTEMBI OYXTalTepCKOro ydeTa B roCyIapCTBEHHBIX
VUPESKACHUSIX M0 TepexoJly Ha METOJl HAYMCIICHHsS OBUTH OINpEJeNieHbl 3aJaud Mo (OPMUPOBAHHIO H
BHCAPCHUIO HOBLIX IIpaBUJI BEACHUA 6yXFaHTepCKOFO yueTa U APYIruxX HOPMATHBHO-IIPABOBLIX AKTOB IIO
OopraHuzanuu OyXrajaTepcKoro ydera M (OpMHUpPOBaHHIO (PMHAHCOBOH OTYETHOCTH B COOTBETCTBUHU C
HOBOU METOI0JIOTHUYECKONH OCHOBOIA.

Hctopudeckn cnoXXHBIIAsICS METOJOJIOTHIECKAs OCHOBA OYXTaJITepPCKOTO y4eTa B TOCYAapCTBEHHBIX
YUPEKACHUSX M0 KaCCOBOMY METOJY MO3BOJIsUIA BBIONHATH MEPBOOUEPEAHBIC 3aaull MO 00eCIeUeHHIO
OTYeTHOW HH(OpPMAIMK O BBHIMOJHCHUU TMJIAHOB (MHAHCHPOBAHHS M KOHTPOIS 3a IIEJIECBBIM HCIONB30-
BaHHEM OO )KETHBIX PECYPCOB.

B crarbe "Transition to Accrual Accounting. Technical notes and manuals", moAroTOBIEHHON CO-
tpyauukamu Fiscal Affairs Department IMF Abdul Khan u Stephen Mayes, monxuepkuBaeTcsi BaKHOCTb
nepexosia Ha MeToj| HauncieHus: "Ha makpoducKalbHOM ypOBHE Ba)XKHOCTh y4eTa B COOTBETCTBUU C
METOJIOM Ha4YUCJICHHS OOYCIIOBJIEHA TE€M, YTO aKTHUBHI W 00S3aTEIhCTBA MPEACTABISIOT COO0H 0O0IIyIo
MO3ULHUI0 (PUCKANBHOW TOJMTHKH M XapaKTepH3YIOT (PUHAHCOBYIO YCTOHYMBOCTB, KOTOpPHIE TaKKe He
JIOJDKHBI YUUTHIBAIOTCS KAaCCOBBIM METOJIOM, B CBSI3M C HEOOXOJUMOCTHIO CHCTEMATHUECKOTO OMpese-
JICHUs! TIOJTHBIX 3aTparT, CBA3aHHBIX C JICATEILHOCTBIO MPaBUTENbCTBA. [10THAS OIIEHKA CTOMMOCTH (BKITIO-
qasg HC JOCHCKHBIC PACXOJbl, TAKHMC KaK aMOpPTHU3alUd U HAYUCIICHUC INEHCHUU TOCYyOapCTBCHHBIM CIIy-
JKAIUM) UMEIOT OOJTBINIOE 3HAUCHHE IS OIICHKH 3P PEKTUBHOCTH FOCYJAPCTBEHHBIX yCIyT".

B ycnoBusix opraHuzanuu OyXrajTepcKOTrO ydeTa roCylapCTBEHHBIX YUYPEXKICHHH MO0 KaCcCOBOMY
METO/y B Ka4ecTBE METOJIOJOIHYECKON OCHOBBI JJISl y4eTa pacxooB Oblia MPHHATA KIACCU(DUKAIHS 10
WCTOYHUKAM (DUHAHCUPOBAHUSI.

JlaHHBI METOJOJIOTMYECKUN MOMXOMA TO3BOJISII OCYIIECTBISTh YUET M ONEPATHBHBIA KOHTPOJBb MO
CJIEBOMY HUCIIOJIB30BaAHUIO BBIACIICHHBIX 6}O)Z[)KCTHLIX Cp€ACTB, MOCKOJIBKY CYETA yU€Ta 110 KaXXAOMY BUAY
pacxo0B NpsIMO KOPPECTIOHANPOBAIIU C COOTBETCTBYIOIIMMH CYETAMH BBIICIIEHHOTO (PHHAHCHPOBAHHS.

Jlns OyXranTepckoro y4era MpOLECCOB OFOHKETHOrO (hMHAHCHPOBAHUS TOCYTAPCTBCHHBIMU YUPEK-
MEHUSMH OBLTH TIPEIYCMOTPEHBI CIICAYyIOMHMe cueTa pazaena "duHancupoBanue": GUHAHCHPOBAHUE U3
Orojkera Ha pacxofibl I'OCYAApCTBEHHOI'O YUPEXIEHWs U APYIHe MEpOIpUsTUs; (UHAHCUPOBAaHUE U3
OropkeTa Ha KalUTANbHBIC BIIOXKCHUS; (DUHAHCHPOBAHMUE U3 NPYTUX OKOJDKETOB; (PUHAHCHPOBAHHE IO
TpaHcdepTaM; TPOUYHE CPEICTBA HAa COJCpPKAHUE TOCYIAPCTBEHHOTO YUPEKACHUs;, (UHAHCUPOBAHUE
MIPOEKTOB M3 CPE/ICTB BHEIIHMX 3aiIMOB U CBSI3aHHBIX IPaHTOB [1].

Jns yuera pacxomoBaHUsl OFOIKETHBIX CPEICTB rOCYNApCTBEHHBIMU YUPEKICHUSAMHU OBUTH Tperyc-
MOTpPEHBI cYeTa OYXraJTepCKOro ydeTa, MO3BOJNISIONIMX OTPa)aTh MPOIECC UCTONL30BAHUS OFOIKETHBIX
CPE/ICTB MO KAaCCOBOMY METOJY B ILIEJISAX COINOCTABIICHHS BEJIMYHMH MOJNYYCHHOTO (MHAHCUPOBAHHS M WX
LEJIEBOT'0 UCIIOIB30BaHUSI.

Jlns uesnelt OyXraJaTepcKoro ydera pacXoioB rOCyMApCTBEHHBIX YUPEHKACHHH OBUTH MperycMoTpe-
HBI CIICAYIOIINE CUeTa, KOTOPBIe OBLTH OOBEAMHEHBI B €AMHYIO TPYIITY, HMeHyeMyto "Pacxomsl mo 0roa-
xery" [1]:

B koHIIE 0TYeTHOTO Neproaa cYeTa yyeTa pacxoJ0B 3aKphIBAJIICh HA COOTBETCTBYIOIIUE CUETa yUeTa
MOJTYYCHHOTO (PMHAHCHPOBAHUSI, YTO MO3BOJISIIO OLIEHHUTH MX IIEJICBOE UCIIOIb30BaHME.

Takum 006pa3zoM, OTIMUUTENEHON 0COOEHHOCTBIO PaHee CYIIECTBOBABIIEH CHCTEMBI OYXTalTepcKoro
ydeTa 1o KacCOBOMY METOJY SBJISUIOCH MIPU3HAHKE U MOCTEAYIOIIee 3aKPhITHE CUETOB yUeTa PacXodoB Ha
cyeTa ydyeTra COOTBETCTBYIONIEr0 BUAA (DMHAHCHPOBAHMS, YTO HE OBUIO HAMPABICHO HAa OMpEACICHHUC
(DUHAHCOBBIX PE3yJIHTATOB MO OTYETHBIM MEPUOJIAM.

Merton HauKMCIeHUs] HANIPaBJICH Ha TPU3HAHKE W TIPABUIILHOE COOTHECEHHE JI0XOMIOB U PAcX0J0B 110
OTYETHBIM MEPHO/IAM B LIENAX OICHKU 3()(HEKTUBHOCTH UCIIOIE30BAHUS PECYPCOB.

B crarbe Yuri Biondi and Michela Soverchia "Accounting Rules for the European Communities: A
Theoretical Analysis" ormedaercs: Cuctema ydera JAOJDKHA CHadalla yCTAaHABIMBATH PACXOMBI, KOTOPHIE
COOTBETCTBYIOT OIpEIeIECHHOMY IEPHOY, a 3aTeM CONOCTABIATH JOXOJBI, MONyYSHHBIE 32 3TOT NEPUO.
DTO COMOCTABICHUE HAa OCHOBE IMEPUOJa MO3BONIAET U30EkKATh TPYIAHOCTH, CBSI3aHHBIC C ONpEACICHUEM
BPEMCHU IMPU3HAHUA pacXoAa0B, IIOHCCCHHBLIX B TCYCHUC NI€puoaa € TEM, 9TOOBI COOTBETCTBOBATH BUIaM
nesitenbHOCTH (Anthony, 1978). JloxoIsl ¥ pacXxoabl MOTYT OBITH COMOCTABICHBI C YY€TOM MEpHoJia BO3-
HUKHOBEHMSI B KayeCcTBE CIpaBouHOW WH(popMarmu. TakuM o0pa3oM, pacxolbl CUHUTAKOTCSA HE CBA3aH-
HBIMU C J0X0JaMH. JIOXOJbl 3aTeM COMOCTABISIOTCS HE TOJNBKO C PacXoJaMH M COOTBETCTBYIOIIMMH
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BUJIAMH JIESTEIFHOCTH, HO U C TMIEPUOJIOM WX BO3HUKHOBEHHS (OOBIYHO 3TO JAETaeTCs A IIeliell HajJoro-
00JI0’KEHHS ¥ aCCHMUITUPOBAHHBIX MTOCTYILICHUH) [3].

B ycnoBusix mepexona Ha METOJ, HAUHCICHHUS B COOTBETCTBUHU C HOBOI METOOJIOTHYECKON OCHOBOI
y4eT pacxXoJIOB B rOCYAapCTBEHHBIX YUPEKICHUSIX OPraHU30BaH MO OTACIBHBIM CUETaM ]IS yueTa 3aTpar
0 CTaThsIM, TIO BUJaM 3aTpart.

Taxkum 00pa3oMm, B paMKaX HOBOH METOJOJIOTHYECKOW OCHOBBI YUET PAacXOJIOB TOCYIapCTBEHHOTO
YUpEeKIICHUS] OPraHWU30BaH 0 BUJAM 3aTpaT W CYeTa JJIs ydeTa pacxXoJOB NpeJHa3HAUYCHBI JUIS y4deTa
pacxo/IoB OT/AEIHHO Ha CTAThsM: Ha OIUIATy Tpyna (3apaboTHOH Iare), Mo aMOPTH3AIMH JOJITOCPOYHBIX
aKTHUBOB, 110 COITMAIFHOMY HAJIOTY, M0 apeH/Ie, IT0 KOMMYHAJIFHBIM TUTaTeXaM U JIp.

B cooTBeTcTBHU ¢ HOBOW METOIOJIOTHYECKONH OCHOBOM cueTa JJIsl ydeTa pacXxo0B TOCyJapCTBEHHBIX
YUPESKICHUH TPSIMOI B3aMMOCBSI3U CO CUETaMU COOTBETCTBYIOIIMX BUJOB (PMHAHCUPOBAHUS HE UMEIOT, U
COOTBETCTBEHHO NPAMO HE KOPPECIOHAUPYIOT CO cueTaMH (PMHAHCHPOBAHHS, a MO3BOJSIOT OMPEACISAThH
(UHAHCOBBIN pe3yNbTAaT B KOHIE OTYETHOTO MEPUOJA 10 METOAY HAUMCIICHHS ITyTEM 3aKpPBITHUS CUETOB
ydeTra pacXol0OB U JIOXOJ0B Ha UTOTOBBIN CUET y4yeTa (PMHAHCOBOTO PEe3yJIbTaTa OTYETHOIO TOIa.

Jis packpbITHS TOTHONH WH(MOPMAIUN KaXIbI CYOBEKT OJKEH MPEACTAaBUTh HEMOCPEICTBEHHO B
caMOM OT4YeTe O pe3ysbTaTax (PUHAHCOBOW AESATEIHHOCTH, JTUOO B IOSICHUTEIHHON 3allMCKe Pa3OmBKY
pacxo/ioB Ha TMOJAKJIACCHI, MCIIONB3YS KIIacCU(UKAINIO, OCHOBAaHHYIO Ha XapakTepe 3aTpaT, Ju00 MO0 X
(YHKIIMOHATEHOMY Ha3HAYEHHIO.

CraTpu pacxoJ0B pa30MBAIOTCS Ha MOAKIACCH ISl TOTO, YTOOBI BBIIENNUTE W3JIEPKKN U BO3MEIICHHE
U3JICPIKEK TI0 KOHKPETHBIM ITPOrpaMMaM, BUaM JIEATSIIbHOCTY WIN APYTUM CETMEHTAM.

Jliis ydeta pacxo;oB MPEIyCMOTPEHBI CUeTa, PACHPE/ICIICHHBIC 10 KIACCU(PUKAIIMOHHBIM TPYIIIaM:
OTIepaIioOHHbIE PacXObl, PacXolbl MO OFOKETHBHIM BBIILIATAM, PACXOMBI IO YIPABICHHUIO aKTHBaMH,
MPOYHE PACXOIBI.

Monpazaen "Onepayuonuvie pacxoosl” BKIIOUAET OTAEIBHBIC CTAThH MO BUJAM 3aTpaT: PacxoJibl Ha
OIUIaTy TPYJa; PACXOJBI IO BHITIATE CTUIICHIUH; PACXO/IbI HA JIOTIOTHUTENBHO yCTaHOBIICEHHBIC IEHCUOH-
HBIE B3HOCHI, PAacXOIbl Ha COIMAJBHBIA HAJOT; PAacXoAbl Ha 00sA3aTelIbHOE CTPAaXxOBaHWE; PACXOJBI II0
3armacaMm; pacxojpl Ha KOMaHAMPOBKH; PacXoAbl MO KOMMYHAJBHBIM IUIaTe€XaM M IPOYUM YCIyTram;
pacxobl Ha TeKYIIUHA PEMOHT; PACXOAbI TI0 aMOPTH3AIMH JTOJITOCPOYHBIX aKTHBOB; PACXOJIBI IO pacuyeTam
¢ OF0[DKETOM; pacXobl IO apeH/Ee; MPOYHe ONePAIlHOHHBIE PACXOIBL.

Iloapaznen "Pacxoosr no 6iodxcemuvim evinaamam’ COACPKUT CIEAyIOINE cTaThu: Pacxompl 1Mo
TpancdepTam; Pacxo/bl o BhIMIATaM MIEHCHI U IOCOOUIT; pacXobl IO CYyOCUIUSIM; PACXOIbI TIO BBITLIATE
cyOBeHIHiA.

Iloapazmen "Pacxoodvt no ynpasnenuio axmugéamu' BKIFOYAaeT CTAThH: PacXoAbl IO BO3HATpPaX-
JICHUSIM; TIPOYUE PACXOJIbI IT0 YIIPABICHUIO aKTHBAMH.

Honpazaen "llpouue pacxodwvl” COCTOUT U3 CTATEH MO YYETy PacXoA0B OT U3MEHEHHsI CIIPaBEATNBOM
CTOMMOCTH; PACXOOB IO BEIOBITHIO AOJITOCPOYHBIX aKTHBOB; PACXOJIOB MO0 KyPCOBOW pa3HUIIE; PACXOIOB
0T 00ECIIEHCHHUS aKTUBOB; PACX0JI0B TI0 CO3J]aHUIO PE3EPBOB H MPOYUX PACXOJIOB.

[Tepexon Ha MeTOJ HAYKCICHUS MO3BOJIICT BKJIFOYATh B COCTAB JOXOJOB B OTYETE O PE3yibTarax
(hMHAHCOBOW NEATENBHOCTH JTOXOBI OT YTPABICHUS aKTHBaMH, B TOM YHCIIE TTOCTYIUIEHHUS YaCTH YHCTOTO
Joxo/la O0BEKTa WHBECTUIMH, TUBUACHIB Ha TOCYJapCTBEHHBIE MaKeThl aKIWH M JOXOABI Ha JOIHU
y4acTus B FOPUIUYUSCKUX JTUIAX, JIOXO/bI OT apSH]IbI UMYIIECTBA, SBISIONINECS JoXoaaMu Oropkeral2].

CrtpyKTypa oT4ueTa 0 pe3ylbTaTax (MHAHCOBOH JESITETbHOCTH TOCYAaPCTBEHHOTO YUPEKIACHUS TaKKe
MOCTPOEHA IO BHIAM 3aTpaTt, YTO TO3BOJSIET KaK CYIIECTBEHHO YIPOCTUTH COCTABIICHHE OTYETa, TaK U
MOBBICUTH IPO3PAYHOCTh B IIENAX peaTU3alldil MPHUHIUIIOB ITOJHOTHI, SCHOCTH, MOJAKOHTPOJBHOCTH U
mooTYeTHOCTH. Tak pa3zensl "Pacxompl TocyqapcTBEHHOTO yupexaeHus" u "Pacxonbl Mo OOHKETHRIM
BEITIIaTaM" COAEpIKaT MOCTATeWHYIO KIIACCH(HUKAIINIO PACXOI0B, MO3BOJISS OCYIIECTBUTH MPHUHITUM TIPEI-
CTaBIICHUs OTYETA O pe3yJIbTaTax (UHAHCOBOW JEATENFHOCTH IO BUAAM 3aTpar [2].

Honppazaen "Pacxodvl eocydapcmeeHno2o yupesxcoeHus” BKIIOYACT CIEAYIOIIYI0 IOCTATEHHYIO
pa3OuBKy: OoIUIaTa TpyJa; CTUNICHAWHW; HAJIOTH W TIATEXKH B OFOKET; pacXobl 10 3amacaM; KOMaHIUPO-
BOYHBIE PacXo/bl; KOMMYHaJIbHbIE PAacXObl; apeHIHBIE IUIATEXH; COAEPKaHNE AOJITOCPOUYHBIX aKTHUBOB,;
YCIIyTH CBSI3U; aMOPTH3AIl¥sl aKTUBOB; 00ECIICHEHNUE aKTHBOB; MMPOYHE OTICPAI[HOHHBIC PACXO/IBI.

onpazaen "Pacxodst no 610dxicemuvim goiniamam” cogep uT HHOOPMAIIUIO B pa3pese CIeTyOINX
cTaTeil: IEHCHH U MOCOOUS; CyOCHINH; TpaHCHEPTHI.
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Jloxo/el B oT4eTe 0 pe3yibTarax (pMHAHCOBOW NEATEIBHOCTH MPEJICTABICHBI B pa3pese TpeX TPyI:
JIOXOIIBI OT OOMEHHBIX Omeparuii, JOXOAbl OT HEOOMEHHBIX ONepalnuidi W JOXOABI OT YNPaBICHUS aKTH-
BaMH.

Monpazaen "/[oxo0vr om HeobmenHbIX Onepayull” CONEPKUT CICAYIONINE CTaThi: (PHHAHCUPOBAHUE
TEKyIIel AeATelnbHOCTH, (DUHAHCHPOBAHHME KAIMUTAGHBIX BIIOKEHWH; TpaHC(EpThl; CHOHCOpPCKas U
0JIaroTBOpUTENTbHAS TIOMOIIb U IPYTHE.

Honpazaen "/loxoowr om obmeHHbIx onepayuil” BKIIOYAET: TOXOMIBI OT pealu3allii TOBapoB, paldoT,
YCIIYT; JOXOJBI IO BO3HATPAXKISHHSIM; IPOYUE TOXOIBI OT YIpaBIeHHs akThBa [2].

Jia OyXranTepcKoro ydeTa TOXOJOB TOCYNapCTBEHHBIX YUPEKICHHH IMPEeIyCMOTPEHBI cueTa, I0-
3BOJISIIONIME PAa3TPaHUYUTh JOXOABI OT HEOOMEHHBIX OIepanuid U JOXOAbl OT OOMEHHBIX orepanuid. J{is
ydeTa 00X0008 0m HeOOMeHHbIX Onepayuli IpelyCMOTPEHBI OTAEIbHBIC CUeTa M0 BUAAM JI0XOI0B: JOXO/IbI
OoT (MHAHCHPOBAHUS TEKYIIEH NEATENbHOCTH; NTOXOAbI OT (PMHAHCHPOBAHUS KalWTAIBHBIX BIIOKEHUI;
JOXOZBI IO TpaHC(epTaM; JOXOAbI OT (GUHAHCHUPOBAHUS TI0 BHIMJIATE CYyOCHIHIA; TOXOBI OT CIOHCOPCKOM
1 ONaroTBOPHUTENLHON MOMOIIHM; JOXOJbl MO IpaHTaM; JOXOAbl OT (DMHAHCHUPOBAHHUS 3a CUET BHEIIHUX
3aiiMOB; TpOYME JIOXOABI OT HEOOMEHHBIX omepanuii. M oTAensHO MpeaycMOTpeH cueT Ui KOppek-
THPOBKH MIPU3HAHHOTO JI0X0/1a B CIIyYae, €CIIM HMEET MECTO BO3BPAT OCTATKOB OIOKETHBIX CPEJICTB.

g ydera 10xo/m0B 0T OOMEHHBIX OMepaluil MpeaycMOTPEHbI cueTa ISl y4eTa J0X0J0B OT peaju-
3alMd TOBapoB, pPadOT W YCIyr; JAOXOAOB IO BO3HATPAXKICHHSIM; MPOYUM JIOXOJIaM OT YIIPaBIICHUS
aktuBaMu. W oTaenbHO 1S yueTa MpoYrx JO0XO0/I0B, CBSI3aHHBIX B OCHOBHOM C HEOOXOJMMOCTBIO KOpPpEK-
TUPOBKHM CTOMMOCTH CTaTel B COOTBETCTBUHU C TPEOOBaHMSIMM MEKIYHApOAHBIX CTaHAAPTOB M C HE Jie-
HEXHBIMH CTaThIMH JI0XO/0B, B TOM YHCIIE: TOXOJ0B OT U3MEHEHMsI CIIPABEJINBOM CTOMMOCTH; I0XO/I0B
OT BBIOBITHSI JOJNTOCPOYHBIX aKTUBOB; JTOXOMOB OT 0O€3BO3ME3HOTO TOJIYYEHHS aKTHBOB; JOXOJOB OT
KypCOBOM pa3HUIIBI; J0XO0A0B OT KOMIIEHCALMU YOBITKOB M MMPOYUX AOXO0B [3].

byxeanmepckuii yuem 00x0006 u pacxodoe no neoomenuvim onepayusim. DuHaHCUpOBaHUE TOCYAAP-
CTBEHHBIX YUPEXICHUH Kiaccupuuupyercs mo BuaaM: (HHAHCUPOBAHKE ONEPANIMOHHON JESITETFHOCTH U
(mHAHCHPOBAaHNE KAITUTAFHBIX BIIOKEHUH.

DUHAHCHPOBAHUE OINEPAMOHHOMN JESITeTLHOCTH HAIpaBICHO Ha PAacXOJOBaHUE BBIJCIECHHBIX CPE-
CTB B 00beMe TUTAHOBBIX Ha3HAUEHHWI Ha OIUIaTy O0S3aTENbCTB IOCYAapCTBEHHOTO YUPEKICHUS B COOT-
BETCTBUH C TUTaHOM. EjkeMecsdHO Ha CyMMy BBIIEICHHOTO (PHHAHCHUPOBAHUS OINEPALMOHHON NesATeNb-
HOCTHU TOCYJJapCTBEHHBIM yUpEKACHUEM IIPU3HAETCS J0XO0 B TEKYIIEeM Neproie, KOpPEeCTIOHACHIIUSIMH 110
ne0eTy cYeTOB yueTa IUIAaHOBBIX Ha3HauYeHHUH (IEHEXKHBIX CPEICTB) U MO KPEAUTY CUETOB yUeTa J0XOJ0B
OT (PMHAHCHPOBAHUS OTIEPAIIIOHHON AESITETHHOCTH.

Ilo yuety moxomoB OT ()MHAHCHPOBAHWS KAIMTAIBHBIX BIIOKEHUI ObUIa OmpeaeneHa CleAyromas
ydeTHasi mpobjemMa: OTYETHBIN MepHo, B KOTOPOM BBIJENCHO (PMHAHCHPOBAHUE, HE COBIANAET C OTYET-
HBIM TIEPHUOJ/IOM, B KOTOPOM OYIyT OKa3aHbl YCIYTH HIIH BBITIOTHEHBI pa0OTHI.

Takum 00pazoM, yCTaHOBIIEHHBIN MOPSIOK OyXTalTEpPCKOTO ydeTa J0XOA0B OT (MHAHCHPOBAaHUS Ha
KalMTaJIbHbIE BJIOKEHUS HE HANpPaBJICHO Ha pelleHHe 33/Ja4yH 10 MPaBUIBHOMY MPU3HAHUIO U COOTHECE-
HUIO JOXOJI0B U pacXo0B MO0 OTUETHBIM MEPHOIaM.

B mporiecce pedopmupoBaHHuS yU4eTHONH CHCTEMBI B IIENISIX MOCTEIIEHHOTO Tepexoia Ha METOH Ha-
qUCIeHUs] OBIIM IOCIEeN0BaTeNIbHO IMPHMEHEHBl JBa BapHaHTa MpPHU3HAHUSA M ydeTa OMepanuil 1o
(bMHAHCHPOBAaHUS KalMTATbHBIX BIOKECHHH.

Ha mepBoMm stane pedopmupoBanust cuctemsl Oyxrantepckoro ydera ¢ 1 saBaps 2013 roga no 1 su-
Bapss 2016 rox ObuT pa3paboTaH TEPBHI BapHaHT TEPEXOMHBIX IMPaBUI IO YUYETy (PUHAHCHPOBAHUS
KaIlMTaJIbHBIX BIIOKEHUH C LIebI0 00ecledeHrs IIaBHOTo, IIOCTEIIEHHOT0 MIepexo/ia ¢ KacCoOBOr0 MeToa
Ha METOJl HAYKMCIICHUS B TOCYJaPCTBEHHOM CEKTOPE SKOHOMUKH |3, 4].

B cootBercTBUM C MEepBOHAYAIEHO MPUHATHIM BapHaHTOM yd4e€Ta CYMMBI IOJYYeHHOTO (PHHAHCHUPO-
BaHUS Ha KalMTaJlbHbIE BIOXKEHUS MPU3HABAIKCH Mo Kpeauty cueta 5011 "duHaHCHpoBaHME KallUTallb-
HBIX BJIOXXCHHUH', TpencTaBisiomedl coboil 0amaHCcOBYI0 CTaThio pasfena "UWCTble aKTHBBI/KamuTan" c
MOCTIEAYIONINM CITUCAaHWEeM Ha cueTa ydera noxoaoB (cuer 6020 "Jloxomsl oT (hMHAHCHPOBAHHS KaIld-
TaJbHBIX BJIOXKEHHI'") B CyMMe, PaBHOI HaYMCIECHHBIX PACX0JI0B 110 aMOpTHU3auuu [3, 4].

OTO MO3BONMIO HA MEPBOM dTare peopMbl cOamaHcupoBaTh (YpaBHOBECUTH) NPU3HAHKE PACXOIOB
0 aMOPTHU3AIUH JTOITOCPOYHBIX AKTUBOB M CyMM IPU3HAHHOTO JI0XO0/a [0 OTYETHBIM TepuoiaM. JlaHHbIi
Moaxo] OIM30K K MOAH(PHUIINPOBAHHOMY METOAY HAUHCIICHUSI.
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[lepBoHaYaNbHBIA BapHaHT MO OYXTaNTepCKOMY y4YeTy (DMHAHCHPOBAHHS KAIMTAIBHBIX BIIOKEHHIMA
MPaKTHYECKH OBLT 3aMMCTBOBAH M3 NMPAKTHKH Y9Y€Ta TOCYNapPCTBEHHBIX CYOCHANH B YACTHOM CEKTOpE, UTO
TaK)KE CBUICTEIBCTBYET O BO3MOXKHBIX CHUTYAlUAX MO KOHBEPI'CHIIMHM METOJOJIOTHYCCKHX ITOJIOKECHUH
MEKIYHApOIHBIX CTaHAapToOB 11 yactHoro (MC®O) u rocyaapctBeHHoro cekropos (MCDOOC).

Byxeanmepckuil yuem 00x0008 u pacxo008 o 0OMEHHbIM ONEPAYUSIM, YUem PACYemos ¢ DI00IHCemMoMm
no cymmam, sersiowuxcsa ooxooamu 0io0xcema. OCOOCHHOCTHIO OpTaHU3AIMH OYXTaJITEPCKOTO yIeTa
TOCYapCTBEHHBIM YYPEKJICHHUEM PAacueTOB C OFOJHKETOM IO JIOXOJaM, MOJICKAIINM TMEPEUUCIICHUIO B
OIOmKeT, SABISAETCS NPUHSATHE METOJIOJIOTUYECKOTO IMOAXO0Ja 10 OJHOBPEMEHHOMY IMPHU3HAHWIO HAYHC-
JIEHHBIX JO0XOIO0B OT OOMEHHBIX OINepaluii ¥ HAYHCICHHBIX PAacXOI0B MO COOTBETCTBYIOIIMM JOXOJaM,
MOJUIEKAIINM TIEPEUUCIICHUIO B OI0JKET.

JlaHHBII METOJO0JOTHYECKUH MOJIXO0J MO3BOJSET HE TOJBKO OJHOBPEMEHHO NPU3HABaTh JIeOUTOP-
CKYIO 3a[I0JDKEHHOCTH TI0 HAa4HCIEHHBIM J0XO0JaM, HO U KPEOUTOPCKYIO 33J0JDKEHHOCTh 0 pacdeTam ¢
oromxkerom. CozepkaHue TAHHOTO METOJOJIOTHYECKOTO MOJIX0/Ia MOXKET OBITh NMPOWILIFOCTPHPOBAHA Ha
CIEeIyIOIEM NpuMepe. ITOT METOAO0JIOTMUECKUH MOAXO0 COEPKUT HECKOIBKO IPEUMYILECTB.

Bo-niepBhIX, MO3BONSIET YYUTHIBATH HE TOJNBKO JOXOABI M PACXOJBI OTIACIHLHOTO TOCYIapPCTBEHHOTO
YUpEeXKIEHNs] C TOYKH 3PEHHS OTHOCHUTENHHOW 00O0COOIEHHOCTH CyOBEKTOB yd4eTa C HaeleHHBIMHU
000Cc00IEHHBIMH pecypcamMy, HO U JIOXOJbI OT OOMEHHBIX ONepaluid, aJMHHACTPUPYEMBIX TOCYAapCT-
BEHHBIMHU YUPEIKACHUSIMH, HO SBISFOIINXCS TOXO0aMH O0KeTa.

Bo-BTOpHIX, OIHOBpEMEHHOE MPU3HAHME HAYHCICHHBIX TOXOIOB M PACXOJ0B MO3BOJUT MPHU KOHCO-
JTUAAIA OJHOBPEMEHHO MCKITIOUNTE B3auMopacdeTsl Mexay "[loctaBmmukom pecypcos" u "llomyuaTenem
pecypcoB", a TaKKe COOTBETCTBYIOIIUMHE (DUHAHCOBBEIMH OpTaHAMH.

[Ipu HaunCHeHUN TOXOMOB OT OOMEHHBIX OIEpAIUi COCTABISETCS OyXTaiaTepcKas 3aluch 1Mo aedery
c4eToB ydera aeOutopckod 3amomkeHHocTH 1231 "KparkocpouHast nmeburtopckas 3al0/KEHHOCTD
MOKyTIaTeJIed W 3aKa34yMKOB" M MO KPEAUTY CYETOB ydeTa JOXOJOB OT OOMEHHBIX OIepallvisiM, OIHO-
BPEMEHHO ITPOU3BOJUTCS MPU3HAHUS O0SA3aTENbCTBA TOCYAAPCTBEHHOTO YUPEXKIEHUS Tepel OIKETOM
10 CpPEeACTBaM, MOCTYNHBIIUM OT PEall3alliil aKTHBOB, OTpa)kaeTcs 3amuchio: Aecber cuera 7120 "Pac-
XONIbI O pacdyeram ¢ OromkeroM" u Kpeaut cyOcuera 3131 "Kparkocpodnas KpemuTopcKas 3a/I0Ji-
JKEHHOCTb Tepe/1 OF0KETOM IO JOXO0/[aM OT pealln3allii aKTHBOB'.

[Ipu morameHnn KpeauTOPCKON 3aJ0KEHHOCTH Tepes OOKETOM COCTABIIETCS 3aIHCh MO aedeTy
cybcuera 3131 "KpaTkocpodHas KpeauTOpCKasi 3aI0JDKEHHOCTh Mepen OI0KEeTOM IO 0X0AaM OT pea-
nu3anrdu akTHBOB" M KpenuTy cyOcuera 1231 "KparkocpouHas neOuTtopckas 3aJ0KEHHOCTH MOKY-
naTelnei u 3aKa34rKoB", COOTBETCTBYIOIIETO CyOcUueTa/cueTa IEHESKHBIX CPEACTB IIaHa CUYETOoB [5, 6].

[IpumensemMblii Ha mepBoM 3Tare pedOpMbl METOIOJIOTHYECKHUN TOAXO TO3BOJISUI COMOCTABIATH
JIOXOJIBI X PACXOJIBI MO MEPHOAAM B PaBHBIX CyMMax, T.€. UX YPaBHOBECHUTH, YTO JUIsl COCTaBHTEICH (u-
HAHCOBOM OTYETHOCTH TOCYJApCTBEHHBIX YUPEKICHHN, NMPUMEHSBIIUX JO PePOPMBI KACCOBBIH METOJ
MPU3HAHUSA JOXOJO0B U PACX0J0B, OBLIO H0JIee IPUBBIYHBIM U IOHATHBIM.

Ha BTopom srame pedopmbl ObUTH BHECEHBI W3MEHEHHS I10 MPU3HAHHUIO ONEpanuid mo (UHaH-
CHUPOBAHUIO KATUTAIILHBIX BIIOKCHUM.

C ydeToM BHeCeHHBIX m3MeHeHuH B [IpaBuia BemeHUs OyXTraaTepcKoro ydera CyMMBI BBIIEIEHHOTO
(MHAHCUPOBAHUS MO KANMTAIbHBIM BJIOXCHHSIM Ha OFODKETHBIA CUET TOCYJIApPCTBEHHOTO YUPESKICHHUS
MOJIICKAT MPU3HAHKUIO B COCTABE JOXOJIOB: MO JcOETy CUETOB yueTa IUTAHOBBIX HA3HAYCHHM, 110 KPEIUTY
cuera ydeta qoxo1oB 6020 "Jloxonbl OT pUHAHCUPOBAHUS KaNUTaIbHBIX BIOKeHUH" [3, 4].

ITo pesymnpTaTtam mpoBeIEHHOTO HCCIEIOBAHUS CIEAYET ONPEEeNIUTh CIEAYIONNEe METOI0IOTUIECKIEe
aCIeKThl Pa3BUBAIOIIEHCS yUETHON CHCTEMBI B TOCYIapcTBEHHOM cekTope Pecyonuku KazaxcraH:

— BO-TIEPBBIX, MPH IEPEeXojie OT KacCOBOTO METOJa Ha METO]| HaYMCIICHUS ObUI M3MEHEH KJIacCH-
(UKAITMOHHBIA MTOAXO/ M0 YUYETY JOXOJOB M PACXOJ0B OT KJIacCHU(UKAIINH, TIO3BOJISIFOIIEH yIeT PacXxo 0B
BECTH B TECHOW YBSI3KE MO MCTOYHHKAM (pHMHAHCHPOBaHHS, 10 MOAPOOHON Kiaccu(UKAIMH PacXoJOB B
paspese 1o BUIaM 3aTpar;

— BO-BTOPBIX, OT MPOMEXKYTOYHOTO BapHaHTa OpraHW3allMH y4eTa JO0XOJOB U PacXoOB IO Karu-
TaJbHBIM BJIOXKCHHSM, OTpPaXKArOIUH MOAM(DUIMPOBAHHBIA METOJ HAYUCICHHS, TEPEHTH K IMOJHOMY
COOTBETCTBUIO TPCOOBAHUIM METOJIa HAYUCIICHUS;

— B-TPETBUX, BO3MOXXHOCTh MPHUMEHUTh METOJIOJIOTUYECKHE TOIXOAbI M0 MPU3HAHUIO HEJEHEKHBIX
cTarel JOXO0JO0B U PacX0J0B, B TOM YHCJIE TAKHUX, KaK PACX0JOB IT0 aMOPTU3AIINH TOJITOCPOYHBIX aKTHBOB,
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pacxo/ioB M0 OOECIEHEHUIO aKTHBOB, JTIOXOJOB M PAaCXOJOB OT KOPPEKTHPOBKH CTOMMOCTH aKTHBOB IIO
CIIpaBeJIMBON CTOMMOCTH, KypCOBOM pa3sHUIIbI U APYTHX;

— B YETBEPTHIX, IPOBOIUTCS Oonblas padora mo coznanuio Exnnoro 6amancoaep:karens, 4To UMEeT
B OCHOBE HOBYIO METOJIOJIOTHYECKYIO OCHOBY IO TIepeliaue W MPU3HAHUIO aKTHBOB Ha OalaHce y eJUHOTO
YIOJTHOMOYEHHOTO TOCYIaPCTBEHHOTO OpraHa.

Takum o6pa3zom, (pMHAHCOBAs OTYETHOCTD, MIOATOTOBJICHHAS HA OCHOBE METO/Ia HAYHCIIEHHS, MTO3BO-
JSIeT peann3oBaTh KOHLENTYyaIbHbIE PHUHLMIBI B OTHOIICHHH ydYeTa OOIIECTBEHHBIX PECYPCOB, a TaKiKe
oreHnBaTh Y((EKTUBHOCTD JEATEIFHOCTH, M OLEHKHA HE TOJBKO C TOYKH 3PEHHUS MX IEJICBOr0, HO M UX
3(h(PEeKTUBHOTO UCTIOTB30BAHMSI.

PedopmupoBanue cucTeMbl OyXrajaTepCKOro ydueTa HallpaBJIEHO Ha PEIICHHE aKTyalbHBIX 3ajad Mo
oueHke 3()(HEeKTUBHOCTH HMCIONB30BaHUS OIOKETHBIX CPEICTB, U MO3BOJHUT B JAajbHEHIIEM MEpEeHTH K
BHEJIPEHUIO CHCTEMBI OIOKETHPOBAHHS, OPHEHTHPOBAHHOTO Ha pPE3yJbTaT, YTO MPEICTABISIET COOOM
OCHOBY JIs1 TIOBBIICHUA YPOBHSA YNPABJIICHUA, TOAOTUCTHOCTHU U KOHTPOJIA B TOCYJApCTBCHHOM CEKTOPEC
9KOHOMUKHU.
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THE ELECTRODEPOSITION OF GALLIUM SELENIDE

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

Keywords: gallium selenide, electrodeposition, voltamperometry.

VK 541.13
M. b. [leprauena, A. K. ’KanabaeBa, B. U. SIckeBuu

WuctutyT TOmnuMBa, KaTtanusa u snektpoxumun um. [1. B. Coxonsckoro, Anmartsl, Kazaxcran

IJIEKTPOOCAXIEHUE CEJIEHUIA I'AJIJINA

AnHoTanus. [IpoBeeHO MEKTPOXUMHUECKOE OCAKICHNE CEJIEHHU/IA FaJUINs Ha CTEKJIOYIJIEPOAHOM BJIEKTPOIe
U3 CEpHOKHUCIBIX JJIEKTPOJIMTOB IPH IIOCTOSHHOM TIoOTeHnuane. VccienoBaHbl IMKIMYECKHE BOJbTAaMIIEPHBIE
KPHBBIE CTEKIIOYTJIEPOIHOTO 3JIEKTPOJia B JIBYX Pa3JIMUHBIX HJIEKTPOJIUTAX: CEPHOKHCIOM M LUTPATHOM OyhepHOM
pacTBope, cofeprKalix MOHBI Tajulis U celeHa VcciieoBaHO BISTHHE W3MEHEHHS KOHIICHTPALUH MOHOB TalUIHAs U
TNOTEHIMANIA OCAXKICHHS HA COCTAB MONy4aeMOro OCajka. YBeeueHHe KOHLEHTPAIMH MOHOB Tautus ot 6-107 1o
110" M 1pu mocTOsHHO# KOHIEHTpaIKy HOHOB cenera 2-10°M B 3/1eKTpOIUTe MPUBOIUT K YBEITHUCHHIO CONEp-
YKAHWS TAJUIHS B COCTaBE OCaaKa. Y CTAHOBJICHO, YTO JJIS TIOyYEHHS] CTEXHOMETPUIECKOTO COCTaBa IJICHKH COIep-
xanue noHoB ramwus (III) B amekTpoauTe AOHKHO BO MHOTO pa3 MPEBHINATh cojaepkanue noHoB ceneHa (IV).
Pe3ynbTaThl 35IeMEHTHOTO aHajIM3a OCajKa MOATBEPAWIH, YTO MPH COOTHOLICHWH KOHIIEHTPAILUil MOHOB TaJUTUS U
cenena 50:1 B CEPHOKUCIIOM JJIEKTPOJIUTE, MpH MoTeHunuaie -0,8B momyuywiu TUieHKY celleHua TallIus ¢ Coaep-
xanueM 26,7 at% ramms. MccnenoBanue Mop(hoJoruy MOBEPXHOCTH IOKA3aJI0, YTO OJHOPOIHOE MOKPBITHE I10-
BEPXHOCTH CTEKJIOYIJICPOIHOIO JIEKTPOa JocTuraercs mpu notenimanax -0,8 u -0,9 B. Penrrenoda3oBblii ananm3
noaTBep T Hanmaue (as3el Ga,Ses B OMyYeHHBIX IUICHKAX.

Ki1ioueBble cj10Ba: celeHu | rajulns, SJIEKTPOOCaXKICHUE, BOJIbAIIMEPMETPHSL.

Beenenue. IlomynpoBomuukoBsie coemauHenus III-VI rpynmel mpuBiiekaroT Oonbplioe BHUMAaHHE
ucciuenoparesell oiaroxaps MOAXOSIIUM CTPYKTYPHBIM U ONTHYECKHM CBOMCTBaM Il NIPUMEHEHUS B
¢doTroanekTpoHHBIX TpeoOpazoBatensx [1]. K aToit rpymme oTtHOcsTcs MoHocenenun ramwms GaSe,
KOTOpBI MMEET T'eKCaroHaJbHYIO CTPYKTYpPY C ONTHYECKON IIMPHUHOW 3ampenieHHoil 30HBI 2,1 3B, u
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conepxkut ciaou Se-Ga-Ga-Se u gucenenun ramwmus Ga,Se;, KOTOPHI UMeeT KyOMYECKYH0 CTPYKTYpy C
MTUPUHON 3amperneHHoi 30Hb1 1,8-2,6 3B [2, 3] u kpucTaimmmsyeTcs B 0-U PB-CTPYKTYpHBIX Moaudwu-
kausix. B crpykrype Ga,Se; oHa TpeTh KaTHOHHBIX IEHTPOB CBOOOHA, MOITOMY CTPYKTypa COEIH-
HEeHHs1 sBiIsgeTcsl nedekTHoH. B cBoro ouepens aeeKTHBIE COETUHEHHE HCHOIB3YIOTCS B ONTORJICK-
TPOHHBIX YCTPOHCTBAaxX MJIsi TACCHBAIIMA TE€TEPOTCHHBIX COCMUHEHHN, I TEPEKIIOYCHHS IaMsATH
CBETOM3IYYAOIMNX JUOMOB [4], B coueTanuu ¢ moioxkoit GaP [5]. CymecTByeT MHOXECTBO METOIIOB
MOJy4eHUs celeHuaa rajums. K TakuM MeTogaM OTHOCHTCS XMMHUYECKOE OCaXKACHHE W3 MapoBol (a3bl
(CVD) [6], xummueckuil mepeHoC mapa B Bakyyme [7], mapodasHas snutakcus [8], reTepoBasieHTHAs
peaknust ooMena V-VI [9], Tepmuueckoe ucrapenue [10], MonekymsapHoO-ITydKoBas smutakens [11, 12].
Cawmpiii u3BecTHBI MeTo Crokbaprep-bpumkmena [13] momydeHnss MOHOKPUCTAIIIOB CEJICHHUIA TaJLIUS
Ga,Se; npeacraBisieT coOOH CHHTE3 MPH HANPABICHHOW KPHUCTAJUIM3ALMH, KOT/Ia B CHEHHANbHOU MeYH
MPOTATUBAETCS KBapIleBas aMITyjia ¢ MaTepuanoM u HarpeBaercs A0 1473 K ¢ nocieayronuM MeajIeHHbIM
CHIDKEHHEM TeMIlepaTypbl. DTOT METOA TpeOyeT BBICOKMH YHCTOTHI MaTepHaliOB, BHICOKHX BaKyyMa U
Temreparypbl. Tonkue mieHKkH Ga,Se; MOTYT OBITH MOJIyYeHBI 30Jb-T'€Jlb METOJOM IIpH TeMeleparype
obpazoBanus kpuctaiwioB [14]. [lo cpaBHEHHIO C BHIE- ONMMCAHHBIMHU, METOJ IIEKTPOOCAKIACHUS W3
BOJIHBIX PacTBOPOB ISl TIOJMYUYEHHs] TOHKAX TUIGHOK Ha MPOBOJASAIINX IOJIOKKAaxX 00JamaeT psIoM mpe-
UMYIIECTB U OTHOCHTCS K HEIOPOTMM METOJIaM, TIO3BOJISISi KOHTPOJIMPOBATH TOJIIUHY, MOP(HOJIOTHIO H
COCTaB IUICHKH B mpolecce ocaxaeHus [15-17].

B macrosmelr paboTe paccMOTpEHBI YCIOBHS AIIEKTPOOCAKACHUS CEJCHHWJA TausS Ha CTEKIIO-
YIIIEPOAHOM 3JIEKTPO/Ie IPU MOCTOSIHHOM IOTEHIIHATIE.

Mertoabl ucciaegoBanusi. BonbramnepHbsle n3MepeHHsa Ha TUCKOBOM CTEKJIOYTJIEPOJHOM 3JIEKTPOE
¢ moBepxHOCTHIO 0,07 CM” M HITEKTPOOCAXK/ICHHE CEICHN/IA TS Ha TUIOCKHX CTEKIOYIIEPOHBIX TIac-
THHAX, WIOMAA6I0 1,0 cM’. BBIIONHAINCH B TPEXIIEKTPOIHON TEPMOCTATHPOBAHHON CTEKIAHHOM sueiike
C HUCTIOJIb30BAHUEM XJIOPCEPEOPSHOro AIIEKTPoJia CPaBHEHUSI U IUIATHHOBOTO MPOTHBO3JIEKTpozaa. Ilepen
AKCIIEPUMEHTOM DIIEKTPO bl 00padaThIBa N TOHKOM abpazuBHO# Oymaroii 2000, mpoMBIBaIH JUCTUILIAPO-
BAaHHOHM BOJOH WM CyIIMJIM Ha Bo3myXxe. B kadecTBe (hOHOBBIX 3JIEKTPOIUTOB HCIIOIH30BATH CEPHOKUCIBIN
anekrposut ¢ pH=2,2 (0,45M Na,SO, + 0,05M H,SO,) u uutpatHeiii 0ydepHbiii anekTpoaut ¢ pH=2,92.
ocnennanii rotoBumu u3 39,3 mi 0,1M nutpara Harpus u 60,7 mu 0,11 HCl. Ucnons3oBanu pacTBopbl
coitet Tayutus M cenera Mapku (4.a.a) 0,1M Gay(SO4);, 0,1M NaHSeO; u 1M GaCl;. B uccnenoBanHbIX
INEKTPOIUTAX H3MEHSUIM KOHIIEHTPAIMI0 HOHOB TaUIUS OT 6- 10° 1o 1,2-10'1 M u noanepxuBaiu
TOCTOSIHHYIO KOHIIGHTPAIHIO HOHOB cenena (2-107 M).

DNEeKTpPOOCaXIeHUEe CeJICHHWAA TaJuiusl MPOBOAWIIACH ITIPU IOCTOSHHOM IIOTEHIHANE, KOTOPBIN
moep>kuBaics ¢ momoinsio moteHimocrara GillAC ¢ mporpamMubiM obecriedearneM ACM Instruments
Version 5 u npu Temnepatype 70°C, koTopast moaaep:kuBaiack ¢ nomoipto tepmoctara LOIP, mepeme-
UIMBAHUE 3JIEKTPOJIUTA OCYIIECTBISUIM MarHUTHON Memankoii MM3M. Ilocne ocaxaeHus IJIEHKU MPO-
MBIBAJI B AWCTWUIMPOBAHHOW BOJI€ W CYIIMJIM Ha BO3AyXe. ODIIEMEHTHBIN aHamW3 Ha COJep)KaHue
KOMITOHEHTOB U MHUKPOQOTOrpad iy MOBEPXHOCTH IJICHOK CEJICHN A raJunsl OBUIM TIOJTYYEHBI ¢ TIOMOLIBIO
3IIEKTPOHHOTO CKaHMPYIOIIET0 MUKPOCKOMA C BO3MOXKHOCTSIMH MHKpoaHanusa «JSM6610 LVy» dupmsr
JEOL (Slmonmst). ®a30BBIi COCTAB MIICHOK OMpeersumi ¢ moMmotrsio mpudopa JIPOH-4/07 ¢ Co-TpyOKoii.

Pe3yJ’leaTLI u oﬁcymne}me

Bonvmamnepuvie usmepenus na OUCKO80OM CHIEKI0Y2AePOOHOM IeKkmpode. Jliia ompeneiaeHus
BIIMSTHYSI KOHIIEHTPAITUN KOMIIOHEHTOB B AJIEKTPOJIUTE HA MPOIIECC IIEKTPOXUMUIECKOTO BOCCTAHOBIICHUS
MOHOB OBUIM 3aIMCaHbl MUKJIMYECKHE BOJbTaMIepHbIe 3aBUCHMOCTH (LIBA) CTeKIOyriepogHoro 3JieK-
TpPO/a B CEPHOKHCIOM DJIEKTPOJIMTE U B HUTpPaTHOM OydepHoM pacTBope. CKOpPOCTh CKaHHUPOBAHUS TIO-
TeHmana cocrarisiia 20 MB/c B uaTepBaine ot 0 no —1.0B, u nmpu oOpartHoii pa3BepTke moTeHana ot -1.0
10 +1.2B. MccenoBaiu 3MeKTPOTHTHI ¢ Pa3IngHOi KOHIGHTpaIueil HoHoB rammus (6-:10° M, 1,2:107 M,
6-10°M, 8:10> M,1-10"M u 1,2-10"" M) MIPU TOCTOSTHHOM KOHIIEHTPAIlMU HOHOB cejeHa (2 107 M).

Ha pucynke 1 npuBenensr LIBA cTekI0yTaepoaHOro 3MIEKTPoa Mpy BOCCTaHOBICHUH HOHOB Se(1V)
n Ga(IIl), caATEIC B CEPHOKHUCIIOM 3JIeKTposnTe. M3 prcyHKa BHIHO, YTO KaTOAHBIA TOK BO3PAcTaeT yikKe
npu 0B moTeHmmana, 4To CBUAETEILCTBYET 0 BoccTaHoBieHuu Se(1V), koTopoe HaunHaeTcs mpu Oolee
TTOJIOXKHTENTBHBIX TTOTeHIHanax. Ha Bpeske pucynka 1 mpusenera [{BA Boccranosienns Se(IV) (2-10°M)
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PI/IcyHOK 1- HBA CTCKIIOYTJIEPOAHOI'O DJICKTPOJa B CEPHOKHUCIIOM BJIEKTPOJIUTE IPU PAa3JIMYHbIX KOHIICHTPAUAX HOHOB CEJICHA
v ramast: 1 — dor; 2 — 6 — Se(IV) — 2:10°M; Ga(Ill): 3-6:102;4-1,2:10%,5-810% 6 - 1,0:10'M .
Bpeska: Se(IV) —2:10°M

Ha (OHE CEPHOKHUCIIOrO JIEKTPOJIUTA, CHATAs HPU KaTOZHOH pasBepTke moteHuumana ot +0,3 mo -1,0 B.
Boccranosnenue Se(IV) compoBoxkaaeTcs TakxKe MOSBICHUEM ABYX IMKOB TOKA IIPU MIOTEHIIMANAX OKOJIO
Hynds B u npu mnorenmmane -0,5 B. Ilpomeccsl BoCCTaHOBIEHHMS M CTaHAAPTHHIE ITOTEHLUAJIBI
OIMCHIBAIOTCS yPAaBHEHUSIMH:

H,Se0;+4&+4H =Se+3H,0 E°=+0.740 V (1)
Set+2&+2H'= H,Se E°=-0.400 V )
H,Se05+68+6H '=H,Se+3H,0 E°= +0.360 V 3)

B obmactu norenuuanos -0,5B Bo3MokHO BoccTanoBnenue Se(IV) no ypaBuenusm (2 u 3) ¢ obpa-
30BaHHMEM CEJICHUJ HOHOB.

Wonbl rajuins He BOCCTaHABIMBAIOTCS HA CTEKIOYIJIEPOAHOM 3JICKTPOJEC B M3yUYEHHOM HHTEpBale
noTreHuanoB (pucyHok 2). [IBA cTexsoyriiepogHOro 3aeKTpofa B CEPHOKUCIOM 3JIEKTPOJIUTE TEMOH-
CTPHPYIOT OTCYTCTBHE ITMKOB TOKA IIPH H3MEHEHHH KOHIIEHTAPIHH HOHOB rammst ot 5-10™ 10 1-107 M.

I, mA
0.04

0.02 —
0.00 —
-0.02 —
-0.04 —
-0.06 —
-0.08 —

-0.10

-0.12 4 V4

T T T T T T T T 1
-1000 -500 0 500 1000 1500 E, mB

Pucynok 2 — [IBA cTexs1oyTraepoaHoro 3JeKTpoJa B CEPHOKUCIOM 3JIEKTPOIUTE PU Pa3IndHOM COAEPKaHUU
nonoB ramms Ga(Ill): 1 —5-10%2-1-10%;3-2-10%4-510% 5 1-10> M
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[Ipu nmoGaBneHWHM HOHOB TAMIIHS B JJIEKTPOJUT (PUCYHOK 1, KpuBbIe 3-6) MEHSETCS TOK IIEPBOTO
nmrka, ¢popma muka Toka npu -0,5B CTaHOBHUTCS CTIaXCHHOW, TOK BOCCTAHOBIICHHUS MPOJOJDKAETCS A0 -
0,85 B u mocturaer 061acTH BOCCTAHOBIICHHUS BOJAOPOIA.

Ananmu3 aHogHoW yactu [[BA cBuaerenbCTByeT, Y4TO MPU MaKCHUMAIbHOM COJIEP)KAHUM Tajulus B
snexTponute, paBHoM 1-10° M Ha 371eKTposie 0caXaaeTcss MAKCHMANbHOE KOITMYECTBO CEICHA B COCTABE
coenuHeHns ¢ rayuieM. CelleH U3 COeIMHEHUS OKHCIAeTCs MPH MOTeHInanax, onm3kux k +1,0 B.

Se + 3H,0—H,Se0; + 4H + 4e” 4)

ITomyueHHBIE pPe3yNIbTAThl CBUICTEILCTBYIOT O TOM, YTO OOpa30BaHHE COCAMHCHMSI MPOTEKACT MPHU
notennuanax -0,8 u -0,9B ¢ ygacTrem HMOHOB celeHHAA 3a CUET XMMHUYECKOU PEAKIUH IMOJOKUTEIBHO
3apSKEHHBIX MOHOB Tajlids ¢ OTPULATENBHO 3apSKEHHBIMU HOHAMU CEJICHA.

IIBA B nuTpatHoM OydepHOM pacTBOPE MOKAa3aJM, YTO MPU COBMECTHOM IIPUCYTCTBUM HOHOB CeJicHa
Y TAJUTUS B DJIEKTPOJIUTE TOKU BOCCTAHOBIICHUS YBEIUUUBAIOTCS MPU YBEITUUCHUH KOHIICHTPALIUU TaJUIHL.
Tpu conepxanuu Ga(IIl) 6:107 1,2-107 npoduib KPUBBIX COBMANACT C IIPUBEACHHBIME HA pUCYHKe 1 s
CEPHOKHUCIIOr0 3JIEKTPONIHTA. 1IpH yBETHUCHHH KOHIEHTPALNH T/ (PUCYHOK 3, Kp. 3, 4) no 8-10° M
TOKH BoccTaHoBieHus npu E = -0,5B ysenuuusarorcs, u npu E = -0,85B mosBnsieTcss AOMOIHUTEIBHBIHN
YETKO BBIPAXKECHHBIM MUK TOKA, KOTOPBIA MOMKET XapaKTEpHU30BaTh BOCCTAHOBJICHHE HMOHOB TaJUIMS Ha
CTEKJIOYTJIEPOJHOM 3JIEKTPOJIe, MOKPHITOM CelieHOM. AHaln3 aHoJHOM BeTBUM [[BA Takke mokasbIBaer,
YTO Ha JIEKTPOJIC B MPOIECCE BOCCTAHOBJICHUS (HOPMHUPYETCS OCAIOK COCAMHEHHUS CeJicHa C TajlIueM,
MOTEHIUANT OKUCIIEHUS KOTOPOTO JISKUT B oOsacTu nmoteHnuana +1,0 B (pucysok 3).

0,20 o

0,15 1

0,10 —3
] 1

0,05 1 ~,

! T T T T T T T
-1000 -500 0 500 1000

E, mV

Pucynok 3 — [IBA cTekI0oyriiepoHOro 3JICKTpo/ia B UTPaTHOM OydepHOM pacTBope
IIPU MIOCTOSIHHON KOHIIGHTPALIMK HOHOB CEJICHA U Pa3IMYHbIX KOHIIEHTPALMSX raJuIns.
14— Se(IV) =2:10°M; Ga(Ill): 1 —6:10% 4 - 1,2:10% 5-6°10% 6 — 8:10°M

Ha ocHOBe mony4eHHBIX pe3ylbTaToB BhIOpaHa o0nactTh noteHimanos -0,8 -0,9B mns mpoBeneHwus
MOTEHIIUOCTATHYECKOTO OCAXK/CHHS COSTMHEHUS TAIITHS C CEJIEHOM Ha CTEKJIOYTJIEPOTHOM IIEKTPOJIE.

Dnekmpoocaxcoenue ceneHuoa 2aniua 6 CEPHOKUCI0M IleKmpoaume. DIEKTPOOCAKICHHUE TPO-
BOJIIIA TIPH KOHIICHTPAIIUW MOHOB TaJIus 6- 10° M u 2:10° M wounos cerneHa, npu norexiuane -0,8B u
temriepatype 70°C. IlomydeHHYIO IJICHKY HCCIEAOBAIM C IOMOIIBIO 3JIEKTPOHHOTO CKaHUPYIOIIETO
MHUKPOCKOIIA ¢ BO3MOKHOCTSAMH MHUKpOaHajm3a, KoTopblil mokaszan 0,03a1% coxeprkanne rammws. B gams-
HEeWIlleM yBETWYWIN KOHIEHTPAUUI0O MOHOB TaJlius OT J0 1,2-10'2 M U BBINOJHUIIN 3JIEKTPOOCAKIECHUE
npu noreHnmanax -0,8 m -1,2B. HMccrnenoBaHbl 37IeMEHTHBIN COCTaB M ClHENaHbl MUKpodoTorpaduu
MMOBEPXHOCTH IMOJTyYeHHBIX TUICHOK (Tabmuma 1).

W3 tabnuiel 1 BUIHO, YTO coAep KaHME TALTHSA YBEIMIHUIOCh B ocanke Mo ~ 0,5 ar%, caBuT moTeH-
1[1aJia BOCCTAHOBIICHUS B OTPULIATEIILHYIO CTOPOHY CJIa00 BIMSICT HA YBEIHUCHUE CONCPIKAHUS TajLTusl.

MuxkpodoTorpaduss TOBEpXHOCTH MOIYYEHHOTO O0pasla, MpeAcTaBICHHbIE HAa PUCYHKe 4a, CBU-
JIETEIBCTBYET, YTO HAOIIFO1aeTCsa 00pa30BaHKUe OTACIBHBIX, KPYIHBIX 3€peH ¢ quaMeTpoM 4,2—3,3 MKM.
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Tabnuma 1 — DIeMeHTHBIN COCTaB CBEKEOCAXKACHHOM IUIEHKU CEJICHHM/1A TallIns
Ha CTEKJIOYTIEPOJIC IPU PA3IMIHBIX MOTCHIIAAIAX

IMomoxka VC10BUS 31EKTPOOCAXKICHHS Cocras 5JeKTposITa
E=-0,8B Ga-0,51%
CY-93 T=70°C Se - 99,49%
t =30 MuHyT
E=-1,2B Ga - 0,54%
Cy-94 T=70°C Se - 99,41%
t =30 MuUHYT

SEl 20KV WD1imm 5544 !3 000 Spm SEl  20kV WD10mm 5544 x3,000 Sum
Sample 5942 24 Oct 2016 Sample 5947 24 Oct 2016

Pucynox 4 — Mukpodororpadus noBepxHocTy mieHok (npu ysenudenue B 3000 pas):
a — nipu noreHnuae -0,8B; 6 — npu norennuane -1,2B

Boccranonenne npu norennuane -1,2 B, korga HaunHaeTCs MapalielbHOe BOCCTAHOBJICHHE BOJIOPO/IA,
MPUBOJUT K HAPYIICHHWIO OJHOPOIHOCTH OCaKa 3a cyeT 00pa3oBaHHWA HUTEBHIHBIX BOJOKOH (pHUCY-
HOK 40).

B mocnenyromux sKcrepuMEHTaX yBEIMUMBAIU COJEP>KaHWE HMOHOB TaJUTHS B DJICKTPOJUTE, MPHU
COXPAHEHUU TOCTOSTHHOM KOHILIEHTPALlMM MOHOB CEJIEHa, paBHOU 2-10° M. B Ta0IuIEe 2 MPUBEACHBI
pe3yabTaThl aHalIM3a COCTaBa OCAXACHHBIX IJIEHOK Mpu noreHuuanax -0,8B, -0,9B, -1,0B. Jlyummwii
pe3yNbTaT 1Mo cofep KaHuto rayums 7,2% ToKas3all SKCIIepUMEHT, IPOBEACHHBIN pu noteHiuane -0,8B.

MuxkpodoTorpaduu, npuBeIcHHbIE B TaOHIEe 2, CBHICTCILCTBYIOT O TOM, YTO BEJIMYMHA 3EPHA
MOJIYYEHHOTO OCaJKa 3aBUCUT OT MOTCHIMAlla OCAXKIEHUS U OT COJACPKAaHUS Tajuidid B OCAXKICHHOU
TUICHKE CeJICHH/a TaJTHsI.

B nmampHeWmmx skcrepuMeHTax ucnonb3oBain pactBop 1M GaCl; B kadecTBe MCTOYHHKA HOHOB
TaJUTHs, ¥ YBETHYHMIN MX KOHIEHTPALHIO B d1ekTpoiute 10 1,0:-10" M npu mocTosHHON KOHIEHTPAIHH
HOHOB ceeHa 2-107 M. DIeKTPOXHMHYECKOE OCAKICHHE CENEHWA TaIis ObUIO BBINOJTHEHO IIPH
notennuanax -0,8 u -0,9B. Mcnonp30Banu ouniieHHBIE, OTIOIUPOBAHHEBIC CTEKIOYTJIEPOIHBIE TOTOKKH.
[locne anexTpoooCaXKAeHUS TMOMYYMIA OTHOPOIHBIC, TUIOTHBIE IUIEHKA KPacHO-KOPUYHEBOTO IIBETA M
HCCIIEIOBANIN UX COCTAaB M MIOBEPXHOCTh METOIOM CKaHUPYIOIICH 3JIEKPOHHONH MUKPOCKOTIHH.

W3 tabmuiet 3 BugHO, uTo npu noteHuane -0,8B B reuenue 30 MuHyT npu KoHueHTpanuu 1,0 10'M
GaCl; u 2-10° M NaHSeO; Ha CTEKJIOYIIEpPOIHOM 3JIEKTPOAE IOIyYeHa IUICHKA C MAKCHMATbHBIM
conmepxxanueMm ramus (26,7at%). Ha pucynke 5 mpuBenersl MUKpodoTorpaduil MOBEPXHOCTH TUIEHOK
CeJICHUA TaJlnsl, OCAKICHHBIX 110 YCIOBUAM TaOmuip! 3. 13 pucyHka BUIHO, YTO paBHOMEPHOE pacmipe-
JIeJIeHne TI00yJ HapymIaeTcs CKOTUICHUSMHU KPYITHBIX KPCTAJJIOB, COCTOSIIIUX M3 0OJiee MEIKUX YaCTHII.
Ha pucynke 5B oTMedeHO TOsABIEHHE IEHAPHUAOB B BHAE IBETKOB, UYTO XapaKTEPHO IS OCAXKIECHHBIX
IJICHOK TaJUTHSI C CEJICHOM.
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Tabmuna 2 — DIeMEHTHBIH COCTaB CBEKEOCAKICHHOM TIICHKHU CeJICHU/IA TaJIHs Ha CTEKIIOYTIIepo/ie
[P PA3JIMYHBIX TOTEHIHATAX U MUKPO(GOTOrpadhiu MOBEPXHOCTH.
TTomnox-ka Yc10BuUs DIIEKTPOOCAKACHUS CocraB Cogepxanue B
SJIEKTPOJIUTA ocajike, at% Mukpodororpadun
CY-95 E=-1,0B 6-10°M Ga -6,7;
T=70°C Gay(SOy)3 Se-93,3
t=30MuHYT 2:10°M
NaHSeO3
CY-96 =-0,9B 6-10°M Ga-4,5
T=70°C Gay(S04)3 Se-95,5
t=30MuHYT 2:10°M
NaHSeO5
CY-97 E=-0,8B 6-10°M Ga-7.2
T=70°C Ga,y(S04)3 Se-92,8
t=30MuHYT 2:10°M
NaHSeO5
Tabnuma 3 — DeMEHTHBIH COCTaB CBEKEOCAKICHHON IUIEHKHU CEJICHH A TaJUIUS Ha CTEKIIOYTIIEpO.Ie
ripu norenuuanax E=-0,8B, E=-0,9B B reuenue 30 MuUHyT
VYcnoBus CocraB ConepxaHne KOMIIOHEHTOB
[Tomnoxka o
AIIEKTPOOCAKICHHS JJIEKTPOJIUTA B IUIEHKE, aT%
E=-0,9B 1-10" M GaCl; Ga 15,1
CVY-110 e 3
T=70°C 2-10” M NaHSeO; Se 84,9
CY-111 E=-0,9B 1-10"'M GaCl, Ga 15,9
T=70°C 2:107 M NaHSeO; Se 84,1
Cy-112 E=-0,8B 110" M GaCl, Ga 26,7
T=70°C 2:10° M NaHSeO; Se 73,3

SEI 20kV  WD7mm  SS49

Samplo

Spm — SEI 20KV

6337 03 Apr 2017 Sample

Pucynok 5 — Mukpodororpaduy noBepXHOCTH IUICHOK:
a—E,=-0,9BuaCV-110; 6 — E,.=-0,9B na CY-111; B — E,.= -0,8B na CY-112

WD6mm $530 x3,000 Spm —

6347 0

3 Apr 2017

SEI 20KV
Sample

-
WDTmm 5530 X3,000  Spm  —

6354 03 Apr 2017

OpnopoaHoe oOpazoBanue chep ¢ auamerpom ot 0,5—1,1 MM, Hanbonee XapakTepHO I OCAIKOB,
MOJYYEeHHBIX TIPH JIeKTpoocaxaeHun npu E,. = -0,9B.
Ha pucynke 6 MOXHO YBHUIETh BO3pacTaHWE COAEP)KAHUSA Tauldsg B cocTaBe IuieHKH Ga,Se;, mpu
xounentpanuul. 10" M GaCl; B hOHOBOM 31eKTpONHTE.
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PI/IcyHOK 6 — 3aBI/ICI/IMOCTI> COACpIKaHUs rajuivs B 0ca>1<)1eHH0171 PI/IcyHOK 7 — 3aBI/ICI/IMOCTI> MHTCHCHUBHOCTHU
MJICHKE OT KOHLUCHTPAallUu HOHOB raJulvs B 3JICKTPOJIUTE IIPU OT MEKIIJIOCKOCTHOI'O paCCTOAHUSA U1t 06pa3ua CY-I 12

MOCTOSTHHOM ToTeH1uane =-0,8 1 koHueHrpauu Se= 2- 10°M

Temnepamypnasa o6pabomka naenok. Jlns TOATBEpXKICHUS (A30BOr0 COCTaBa M BBIIOJIHEHUS
peHTreHo(dazoBoro aHanuMsa OCaKACHHBIE IUIGHKU CEJIeHWAA TAUIMA OTKUTAIH B My(QenbHOH Meud B
BO3AYIIHOH aTtMocgepe IBYXCTYyIEeHYaThIM criocoOoM: mepBelii pa3 omxuranu npu 200°C 10 munyT, a
BTOpOii pa3 mpu 500°C 15 munyTt. Ilocne oTkura mieHka mprodpena cepblil IBeT, aaAre3us K MOJI0KKe
IUIOTHAsI, TOBEPXHOCTh OAHOPOAHAS.

Bt BeimonHeH peHTreHo(a30BbIli aHATN3 TOHKUX IJICHOK CENCHHIA TaJlIHs, JIEKTPOOCAKICHHBIX
Ha CTEKJIOYTJIEPOAHBIX IUIACTHHAX IO ycioBUsM Tabiunpsl 3. Ha pucyHke 7 mpuBeneHa IITPUX PEHTIre-
HOIpaMMa, OTpakarollasi 3aBUCMOCTh MHTEHCUBHOCTH PEHTI'CHOBCKHUX PE(IEKCOB OT MEKIIOCKOCTHBIX
paccrossHui. BuaHo, uto Ha rpaduke 7 nmpucyTcTBYIOT pediekchl (azpl Ga,Se;, 0OTBEHaIOINe MEXIIIOC-
KOCTHBIM paccTosamsM 1,93; 1,94; 3,15 cormacHo Tabmumam ASTM. OTMedeHO, 9TO MHTEHCHBHOCTH
pedIeKcoB Bo3pacTaeT ¢ pOCTOM COAEPKaHHS TalTus B ocaake. Ha peHTreHorpaMMax Takke OTMEUCHBI
CHIIbHBIE peduiekchl 0T TNOMMoKKK crekioyriepoaa (CY), MOCKONBKY TONyYeHHbIE IUIGHKA He
IpeBHIIIaT TONMHHY 1,5 MkM. [Ipumech okcraa ceneHa MOKeT CBUACTEILCTBOBATh 00 OKUCIICHUH YaCTH
ceJieHa Ha ITIOBEPXHOCTH B MIPOILIECCE OTXKUra.

HUccnenoBanre Mophonoruy MOBEPXHOCTH TUICHOK MOCJIE TEPMUUECKONH 00paboTKu OBUIO BHIIOJIHEHO
C TMIOMOIIBIO ONITHYECKOT'0 MUKPOCKOTIA M aTOMHOTO cHiIoBOro Mukpockomna JSPM 5200 (JEOL Japan).

40 pa3

Pucynok 7 — M300pakeHne MOBEpXHOCTH IUIEHKH ceneHuaa rayums (oopasern CY-112)
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s04um

Cy 112
ag4um 25.0x 251 x 5.04 um

203um

z02um

101um

o0oum

Cy 112

2 Inautsr 5121 AFM AC : Tooooranh(FA

Filename  cWANSPYAMG2017 0712 10505614 2NPUT A tif
Created on 2017-07-12 ot 09:55:29

Imace size : 25.03x 251 um SPM PARAMS
Imace height :5.04 um Clack sneed : 1.00 ms

Reference -3.88 W Imacie Anile : Ocea

Bias Yoltace © 0.000 % Feedback Filter : 0.50 Hz.

Mo of pixels 1512 5121 Loon aain: 16

Imzce Offzet 1 0.000 x 0.000 nm

Measured by JSPh-5200
CANTILEVER
Peak Freauency © 169.538 [kHz1
@ Factor : S02.523

Pucynok 8 — U3zo6paxenue moBepxHoctu obpaszia CY 112, moimyueHHOE ¢ IOMOIIBI0 aTOMHON CHJIIOBOH MHUKPOCKOITHH

N3o0paxenne, MOydeHHOE C TIOMOIIBI0 ONTHYECKOTO MHKPOCKONA, MPEACTaBISET PaBHOMEPHO
MOKPBITYIO TOBEPXHOCTh OoOpasiia (pucyHok 8). PesynbraThl aTOMHOHN cuiioBoit mukpockornuu (ACM)
CBUJICTEIBCTBYIOT, YTO BHICOTA MOKPBITHUS JOCTUTACT 5 MKM Mocie oTkura. [IoBepXHOCTh MIIEHKH pacTeT
B OJHOM HAIIPaBJICHHMH M TIPEICTaBIsICT COOOW Ha OTpe3ke 25x25 MKM IUIOCKOCTH, PacTyIHe IMapaj-
JIENIBHO.

BoiBoabl. BBIONIHEHO 3MEKTPOXUMHUUYECKOE OCAXKICHUE CENEHUIA Tallidid Ha CTEKJIOYIJIEPOIHOM
ANEKTPOJIE M3 CEPHOKHUCIBIX JIIEKTPOJIUTOB TPU TOCTOSHHOM IMOTEHIMae. BBIOpaHBl omTHManbHBIE
YCIIOBHSI DJIEKTPOOCAXIACHUS TpH mocTossHHOM moTeHmmane -0,8 B(Ag/AgCl) u cooTHOmEHNH KOHIICH-
Tpaimii HOHOB rayums u ceneHa 50:1 B snekrponure, temneparypa 70°C. TloaydeHbl MIEHKH CeJIeHHIa
raJuvs TONIMHON 1o 1,5 MkM, ¢ comepkanuem 26,7 at% rammus u 73,3 at% cenena. CoctaB OJHM30K K
CTEXHOMETpHUECKOMy cocTaBy coenuHeHust (Ga,Se;, PeHTreHodazoBblii aHaNW3 TOATBEPIWIT HaJIHINE
¢daser Ga,Se; B modyueHHBIX IUIeHKaX. lccinemoBanue MOp(OIOrHHM MOBEPXHOCTH II0KA3aj0, YTO
OJIHOPOJIHOE TIOKPBITUE MOBEPXHOCTH CTEKIOYTIIEPOIHOTO SIEKTPOa JOCTUTACTCS MpH moTeHnuanax -0,8
n-0,9 B.

Xosz0oeco60p 21y-23 ¢ HDXMA no meme: «Dynoamenmanvhvie OCHOBbL INEKMPOXUMULECKUX HPO-
yeccos npu NeKMpooCcarcoeHuU MHO20KOMNOHEHMHBIX HOJLYNPOBOOHUKOBY.
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M. b. [leprauesa, 9. K. ’Kana6aeBa, B. U. SlckeBnu
J1. B. Coxonbckuii aTeiHaarsl JKaHnapMmai, KaTallnu3 KoHe dJEKTPOXUMHUS HHCTUTYThI, AnmaThl, KazakcTan
TAJIMI CEJEHUJIIH DJEKTPOTYH/IBIPY

Annotanusi. TypakThl NOTEHIMAIA KYKIPT KBIIIKBUIABI JICKTPOIUTTEH TaJIMA CENCHNIIH IIBIHBI KOMIPTEKTI
ANIEKTPOATA SICKTPOXUMISUIIBIK TYHABIPY >Kypri3inmi. IIBIHBI KeMIpTEKTi 3JEKTPOINTHIH HUKIIIK BOJIBTaMIIEpPIIi
KHUCBHIKTapHI TAJINH KOHE CEJeH HOHIAPHI 0ap €Ki TYPII ANEKTPOIHUTTE: KYKIPT KBIIIKBUIIBI )KOHE ITUTPATTHI Oydepi
epringi me 3eprrenni. Kabar KypaMblHa rayumnii HOHBIHBIH KOHIEHTPAIMACHIHBIH ©3Tepici MEH TYHBIPY MOTEHIIHA-
JBIHBIH ocepi 3epTTenai. [ anmii HOHBIHBIH KOHIICHTPALUSICHIH 6-10>M-nmen 1-10"! M-re neiiin YIIKeHTKeHIe TYHOa
KypaMbIHa TaJUTHHIBIH MaKCHMallbAbl KypaMbIHA aJbIl KENEZl, ©3 KE3eriHAe CEJIeH MOHBIHBIH KOHIIEHTPALUsICHI
typaxtsl 2-10°M Gombin Kanamsl. CTeXHOMETPUSUIBIKKA KypaMAarbl Kabar ay YIIiH AJEKTPOIHUTTE TaJUINil MOHBI
(IIT) cenen nonbina (IV) kaparanna apTeiFbipak 00s1ybl Kepek. TyHOaHbBIH dJIEMEHTTIK aHaIn3 HOTHIKEC] KYKIPT KbIIII-
KBUL/IBI 3JIEKTPOJIMTTE TaJJIMH NOHBIHBIH CEJICH MOHBIHA KaparaH/la KOHLEHTPaUAChIHBIH KaTbiHackl 50:1 Gonranza,
-0,8B nmoreHumansiHaa Kypambiaia 26,7 at % rajuimii 0ap aJbpIHATHIHIBIFBIH aHBIKTaAbl. BeTTiH MOP(OIOTrHsICHIHBIH
3epTTeyJiepi MbIHBI KeMipTeri anekTpoasl oerinae -0,8 sxone -0,9 B moreHImanapbiga OipKesiKi )aObIHABI TY3i-
JeTiHAITiH KepceTTi. PeHTreHodasanblk aHann3 HOTWKeC] albiHFaH Kabarrapaa Ga,Ses ¢asachlHbIH 0ap €KeHIriH
pacrasl.

Tyiiin ce3nep: ranamii ceneHu, JEKTPOTYHABIPY, BOJIbAIIMEPMETPHSI.
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EXPERIMENTAL METHOD OF STUDYING
THE LIMIT STATE OF THE HEAT EXCHANGE SURFACE
COVERED BY A CAPILLARY-POROUS MEDIUM

Abstract. Capillary-porous systems have high intensity, high heat transfer ability, reliability, compactness. The
results of calculations and experiments showed that the maximum thickness of the particles that break off under the
action of compression forces for coatings from granite is (0,25+0,3)-10% m. Sections of compression curves that
determine the separation of particles with dimensions of more than 0,3-10% m for large heat fluxes and short feed
times, are screened by the melting curve, and in the case of small heat fluxes and time intervals, the expansion curve.
The research is aimed at creating porous coatings in cooling systems from well — and poorly conductive materials.

Keywords: heat transfer crisis; capillary-porous structure; heat and power installations, cooling systems.
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'AYAC, Anmarsl, Kazaxcran,
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3KCHEPUMEHTAJIBHBIN METO/I NCCJIEJOBAHUA
HPEAEJBHOI'O COCTOAHUA TEINIOOBMEHHOHU IOBEPXHOCTU,
IHOKPBITOU KAITMJIJIAPHO-ITIOPUCTOU CPEJTOU

AnHotanus. KanmuisipHO-TOPUCTHIE CHUCTEMBI O00JIaZal0T BBHICOKOH HHTEHCHBHOCTBIO, OOJIBIIOW TEILIOINE-
penaromiei crnocoOHOCTBIO, HA/IE)KHOCThIO, KOMITAKTHOCTBIO. Pe3ysbTaThl pacyeToB M AKCIIEPUMEHTA TIOKa3alld, 4TO
MaKCHUMaJlbHasA TOJIIHWHA YaCTULl, OTPbIBAIOIIUXCA OO ﬂeﬁCTBHeM CHJI CXXaTus AJisd HOKpI)ITI/lﬁ H3 I'paHUTa COCTaB-
mstet (0,25+0,3)-107 M. YdacTky KPUBBIX CHKATHS, ONPEIETSIONIIE OTPBIB YaCTHIL ¢ pasMepamu Gomee 0,3-107 M s
OOJBIINX TEIUIOBBIX MOTOKOB M MaJIOTO BPEMECHH TOAAYH, 3KPAHUPYIOTCS KPUBOW IUIABJICHUS, a B CIy4ae MallbIX
TEIUIOBBIX IOTOKOB M MHTEPBAIIOB BPEMEHH — KPUBOH pacTshkeHus. ccnenoBaHus HapaBIeHbI HA CO3J[aHUE TIOPHC-
TBHIX TIOKPBITHI B CHCTEMaX OXJIXKICHHS U3 XOPOIIO — U TUIOXO MPOBOIHBIX MATCPHAIIOB.

KiioueBble cJI0Ba: KPU3KC TEIUIONEPEIaUn; KAMMUIIPHO-TIOPUCTasi CTPYKTYPa; TEIUIOBBIE SHEPrOyCTAaHOBKH,
CHCTEMBbI OXJIAXKICHHUSL.

BBenenue. [IprMeHeHHE KaNMIUISIPHO-TIOPUCTHIX MAaTEPUANIOB B TEXHUKE TPHBICKATIO MHOTHX
uccienoBaresied M M3o0peTarenell co3gaBaTh Ha HMX OCHOBE pa3lIMuHble ycrpoiicTBa. [loBbimanach
WHTCHCUBHOCTH TEIIOOTBOJIAIINX CUCTEM U (DOpCUPOBKA MPOTEKAINUX B HUX mpoleccos [1-3]. Mcmomns-
30BaHUE MOPUCTHIX MATEPHANIOB, TIOMHUMO CHCTEM OXJIAXKICHUS, MO3BOJSIO CO3[aBaTh arperarsl, B KO-
TOPBIX PEIIATUCh MPOOIEMBI B3PHIBOOE30MACHOCTH, OXPAaHBI TPYyIda W IOJTOBEYHOCTH [4, 6]. DTOoMy
Croco0CTBOBAJIa BO3MOXKHOCTh YIPABIATh MPOIECCaMU Tapo00pa30BaHUs 3a CUET U30BITKA KHUIKOCTH B
MOPBIX M KAMWUISIPHBIX CTPYKTypaX, CO3IaBAEMOr0 COBMECTHBIMH JCHCTBHSAMH KAMWUIAPHBIX U Mac-
COBBIX cui [7-9].
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B TennoBbIx 3Heprerudeckux ycranoBkax (TOYVY) kanumispHO-OpHUCThIE MaTepHaibl UCTIONB3YIOTCS
JUTA  OXJIAKIEHUSI BBICOKO(OPCHPOBAHHBIX JETOHAIIMOHHBIX TOPEIOYHBIX YCTPOWCTB [3], co3maHus
MapooxXyIaguTeNieil B MapoBBIX KOTIax [9], MacimooxijamuTeneid, WCKIIOYAIOIIME IOMAaJaHUs Macio B
OXJIQKIAIOIIYIO BOIY W BOJBI B CHCTEMY MOAIIUITHUKOB [10], TabupuHTHBIX yImoTHeHu# [11], 1 B ApyTHUx
ycrpoiictBax [21]. OcHOBHblE 0ONAacCTH NPAKTHYECKOTO MPHUMEHEHHUS KaMWIUIIPHO-TIOPUCTBIX CHCTEM
MpeAcTaBleHbl B [3, 5, 8-11].

KanunnspHoO-TIOpHCThIE CHUCTEMbI IO3BOJIAIOT JOCTHTHYTH 3KOHOMHH TOILJIMBA, CBHIPBS, BO3yXa,
BOJBI, TEMJia, MOBBICUTh HAJEKHOCTh OXJIXKICHUS M B3PBIBOINOXKapOOE30MacTHOCTh paboThl 000pyIo-
BaHUS, CIIOCOOCTBOBATH BBICOKOA((EKTUBHOMY pPa3pyIIEHHUIO TOPHBIX MOpOJX, OETOHOB, METaJUIOB,
YMEHBIIUTh HHU3KOTEMIIEPATYPHYIO KOPPO3WI0 TOBEPXHOCTEH, COKPATHTH 3arpsa3HeHHI0 Omochepsl
STOBUTBIMH Ta3aMU, TBUIBIO, TEIJIOM, YCKOPUTH pelleHHE MpoOjeM MPOAOBOJILCTBEHHON MpPOTPaMMBI,
MOJTyYUTh OOJBIIION SKOHOMHUYECKUHN 1 COIMATBHBIN 3P PEKTH B 00IACTH SKOJIOTHH U OXPaHbI TPya.

ABTOpHI [12] MpOBOAAT CPaBHUTEITLHBIN aHAIN3 METOIOB pacueTa TeILIOOTIAYH TI0 KUTICHUIO BOJIBI C
HEJIOTPEBOM B BEPTUKANBHBIX KaHAlaX, MPUYEM CYHWTAIOT O0YaroBYI KOPPO3HIO OOOJIOYEK TBAJIOB
SIIEPHBIX PEAKTOPOB aHAJIOrOM KamMWJUIApHO-TIOpHCTON cTpykTypbl [13, 14]. OpHako wucciemnoBaHUs
TEIUI000MEHA T10 PETYISIPHON CTPYKTYPHUPOBAaHHON MTOBEPXHOCTH HE ITPOBOIHIHCH.

[To MaEeHMIO aBTOPOB [15, 16], MOBEPXHOCTHOE KHUIICHUE HA TMTOPHUCTHIX TTOBEPXHOCTIX MOXKET BIIAATH
Ha pa3BUTHE KOPPO3HMM H3-3a SPO3UOHHOIO BO3ACHCTBHS Ha MOBEPXHOCTH TEMJIOOOMEHA MpPU CXJIOMbBI-
BaHWU Ty3bIpell Tapa B Hemorperoil kuakoctu. llostomy TpeOyercs mccienoBath mapooOpa3oBaHUE
XKHUIKOCTH B KaNWUIIPHO-TIOPUCTBIX CTPYKTypax B TOJ€ KANMUISAPHBIX W MAacCOBBIX CHII C YYETOM
CKOPOCTH W HEJIOTpeBa, KOTOPBIC CO3IAI0TCsl H30BITKOM YKHIKOCTH.

OneHKka MHTCHCUBHOCTH TEIUIOOOMEHA ISl KUIEHHS XUIKOCTH B OOJBIIOM 00BEME M TOHKHX
IJICHKAX Ha TJIaJKOW MMOBEPXHOCTH IOKa3aja Ha WX PaBHBIC BO3MOXKHOCTH [12-14] mpu BBICOKHX Tel-
JIOBBIX MOTOKax M Ha OoJjiee BBICOKME TOKa3aTeNH TEMJIoNepesadyl, YeM y CHCTEM C KalWUIIpHO-TIOpHC-
TBIM TIOKpeITHEM [15, 16]. TpeOyeTcs mNpoBecTH HCCIEAOBAHMS TEILUIONEPEIAIONINX BO3MOKHOCTEH
KalUIIPHO-TIOPUCTHIX MOKPBITHHA, pabOTAOIIUX B MOJE KANMUISPHBIX U MACCOBBIX CHJ, M YCTAaHOBUTH
BEJIMYMHBI IPHUJIENBHBIX (KPUTHYECKHUX ) HarPy30K, MPUBOAIINX K pa3pyIISHUIO IIOBEPXHOCTEH HarpeBa.

[TpoBeneHHbIC MCCIEIOBAHUS MO3BOJSIOT JaTh PEKOMEHAALUH MO BHIOOPY TEIUIOXOJOJOHOCUTEIS,
Y4ecTh BHJl €T0 IUPKYJSIIHUH, OMPEeINTh TeOMETPHI0O M MaTepual amnmapaToB M WHTCHCHU(DUKATOPOB
TerIooOMeHa, ¢ Y4eTOM YCJIOBHHA M OpHMEHTAaNWi paOOTHl CHCTEMBI TIOJ JaBICHUEM WIIH Pa3peKeHHEM,
MOJIBOZIOM M BHUJOM DHEpPIHH, OpHEeHTaluu crucTeMbl. O000IIeHNEe 3KCTIEPUMEHTATIBHBIX PE3yIbTaTOB U
METO/MKa pacueTa TeIIo- ¥ MacCOOOMEHHa B KaMJUIIPHO-IIOPUCTHIX CUCTEMax IpeAcTaBieHsl B [17-21].

Moaenap KanuIISPHO-MOPHUCTO CTPYKTYPbI CHCTEMbI OXJa)KAeHUs. Mozens KanmuUIspHO-
MMOPUCTOTO TIOKPBITHS, HAHECEHHOTO Ha OXJaKIAeMYyIO0 IOBEPXHOCTb TEIUIOHArPY>KEHHOTO 3JIeMEHTa
9HEpProyCTaHOBOK, MTOKa3aHa Ha pucyHke 1. Ilpu HacTymieHHMM Kpu3nca KUIEHHS BO3HUKAET NpeeibHOe
COCTOSIHHE TIOBEPXHOCTH HarpeBa W MPOHMCXOIUT pa3pylIeHHe MOoceIHel BMecTe ¢ MOKPHITUAMU. Takast
cXeMa TI03BOJISIET MOIEITHPOBATH TPEUTMHBI XPYITKUX MMOKPBITHH U TNTACTUYECKUX TIOPUCTHIX CTPYKTYP.
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Pucynok 1 — ®usmyeckasi MOJIEINb MPOIECCOB TEIUIOMACCONEPEHOCA B MOPHUCTOM CTPYKTYpPE, MOKPHIBAIOIIEH OXIIaX 1aeMyI0
MOBEPXHOCTD: MPSMbIE JIMHUU — JABUKEHUE XKUIKOCTH; BOJHUCTBIE JTIMHUU — JBHXXEHHE Mapa: g — TeIoBor nmotok, T, T, Ty —
TeMIepaTypa ra3oB, CTeHKH, HaChILEHUs; G,(y), Gy — pacXo/ JKMAKOCTH U NMapa; Oy, O, Oy, On— TOIIINHA MapOreHepUpyIoNIeH
MOBEPXHOCTH, TIOPUCTOTO TIOKPBITHS, )KUIKOCTH U 11apa, b, , d — MIHpHHa siYeeK OPUCTOrO MOKPHITUS U AUAMETP 3€PeH
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MexaHu3M U pacuyeT NpeaejbLHOr0 COCTOSTHUS MOBEPXHOCTH TeII000MeHa. Pe3ynpTaT pacyeToB
MIPEJICTaBIICH Ha PUCYHKax 2—5. MakcuMallbHasi TOJIIMHA YacTHUIl, OTPHIBAIOIIUXCS MO/ NEHCTBHEM CHII
CXKaTud ISl NOKPBITUM U3 TPAHUTA, COCTABIISET (0,25—0,3)-10'2 M, YTO COIJIACYETCS C pe3yJIbTaTamu,
MOJTy9YE€HHBIMH CKOPOCTHON KMHOCHEMKOH (PUCYHOK 6). YHaCTKU KPUBBIX CXKATHS, OMPEACISIONINE OTPHIB
gacTuIl ¢ pazmepoM 6>0,3-107 M U1 GOJBIIMX TEIIOBBIX MOTOKOB M MajbIX T, SKPAHUPYIOTCS KPHBO#
TUTaBIIEHUS, a B CIy4yae MallbIX TEIUIOBBIX MOTOKOB W 3HAYUTEIHHBIX HHTEPBAIOB BPEMEHH — KpPUBOM
paCTsKEHUSL.

025 03 0405
x10 12| s/
Br 4 0,02 005 \01001s 09 15 X107
M2 .
n
201 Il ‘ x10 )9
I
151 .
10-
0,10,51 510 100 10000 T,c
59 1 ‘ r
10* 10° 107 510%107 0,5 510 100 T,c

PucyHok 2 — 3aBUCHUMOCTb TEIUIOBBIX IIOTOKOB, BBI3BIBAIOLINX HANpsDKeHUs cxxkaTus 11l rpaHUTHOrO MOKphITUS
B 3aBHCHMOCTH OT BPEMEHH ACHCTBHS T JUISl Pa3IMIHON TOJIIIMHBI O OTPHIBAIOLIMXCS YACTHIL:
[ — HAIPSKEHHUS PACTSHKCHHS, T0CTATOUHbIe Ju1st paspyirenus (I, I”” — Menb i HepkaBeromas cranb, h = 0,1-107 m);
II — onmaBnenue nmosepxuoctu (II’, II”” — Mexs 1 HeprkaBeromas craib, h = 0,1-10° M)
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1 1 1 | 1
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Pucynok 3 — Dniopbl HanpspKEHUIT O TOJIMHE TPAHMYHON IITACTHHBI IPU PA3IMYHBIX TEIUIOBBIX IIOTOKAX
U BpeMeHH ux aeicreust: q; = 0,142- 10" Br/m%; q, =0,142- 10" Br/m%; q; = 0,075- 10 Br/m%;
117 — npejien IPOYHOCTH HA PACTSDKEHHE: G, -10° HA?, E, -10° Hi?
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Pucynok 4 — VI3MeHeHue yesbHOR 9Hepruy paspyueHus Q TpaHUTHOTO HOKPBITHS
B 3aBUCHMOCTH OT q IJISl pa3inuyiHbIX 6. Q =q 1/ 8

5-035 =04 605 5=0.7 5=03 §=025 5=02 5=0,15 5=0,1 X107
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Pucynok 5 — V3MeHeHue ynenpHO# 9Hepruu paspyuieHus Q TpaHUTHOTO MOKPBITHS
B 3aBHCHMOCTH OT T JUIS Pa3JINIHbIX O

Pucynok 6 — Kunorpamma nosnera (1emyxu)
pasmepoM & =2,5-10° M 1pu paspyLICHUH YACTHIIE!
TPAHUTHOTO MOKPBITUSI TOPEITKO PAKETHOTO TUIA
(q=1,2-10° Br/m?):

I — KanuIIAPHO-TIOPHCTOE MOKPHITHUE;

II — cTBON ropenku, U3 KOTOPOTO UCTEKAET CBEPX3BYKOBOM
BBICOKOTEMIIEpATY PHbIH, MyJIbCUPYIOMIUN AETOHALMOHHBIN
HOTOK ra3oB; III — qacTuma, oTopBaHHAsT OT HOKPHITHS
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B3aumocBs3p HampsoKeHWH CKATHS W PACTSHDKCHUS MPENCTABISIIOT COOOW AIMIOPHI  HANPSKEHHHA
BHYTPH TUTACTUHBI [T Pa3IMYHBIX WHTEPBAJIOB BPEMEHH OT Hadalla pacCMaTpPHBAeMOro Ipoiiecca. [Ipu
MalbIX T, nopsaka 107 ¢ BO3HMKAIOT TONBKO HampsbkeHus cxkaTus. Haunmbas ¢ T ~ | ¢, B HEKOTOpOii 06-
mactu A (h-z;) 10 0,3-107 M, HaUpSIKEHHS CKATHS IEPEXOAUT B HANPSIKCHHS PACTSUKCHHS 3a BEChMA
KOPOTKHH TPOMEKYTOK BPEMEHH, NMpUYEeM [UIS Pa3IMYHBIX HHTEPBAJIOB BPEMEHU OHU HAaXONIATCS Ha
pa3inugHON TITyOWHE OT TOBEPXHOCTH TUIACTHHEI.

BepXHHM TIPeIeoM YCTONUHBOIO pa3pylICHHs MOKPHITUS M3 KBapiua ssiusercs — 107 Br/m®, a u3
rpaHuTa — JI0 0,5-107 BT/MZ, a HIDKHUM TIpEZeNiOM, KOT/a €Ille HaOIIoAaceTCsl OTPHIB YaCTHIl O] JEHCT-
BHEM TepMOHampsvkeHuit cxatust — 0,25-10" 1 0,05-10” BT/M* COOTBETCTBEHHO.

Pa3pymienne aHM30TpONHOM cpeapl MNOJ JEMCTBHEM HANpaBIEHHOIO HarpeBa OCHOBAHO Ha
HEPaBHOMEPHOM PaCIIUPEHUHU €€ COCTaBIAIOMNX (KpUCTAIIIOB). HarpeBaeMmslii CII0¥ MOPOABI TIOKPBITHS,
YBEMYUBAsCh B 00BEME, HAYMHAET OKa3bIBaTh JaBIIEHHE Ha COCEIHHE, MEHee HarpeTble CIoW. Tak Kak
pacIIMpeHrIo BO BCEX APYTHX HAIMpPaBICHHUSIX MPEMATCTBYET peakiisl HeMpOorpeThIX CIOEB, TO MOpoja
HauMHaeT CBOOOJHO PACHIMPATHCS C OTKPHITOM CTOPOHBI M B CHITy CBOEH IEPEHAIPSIKEHHOCTH OTAENSACTCS
1 OTKaJIbIBaeTCsl.

Ecnu monocty BakaHCHid MOTYT TNpEBpalaThCsi B JIUCIOKAIWHU, TO 0o0ydaeMoe MOKpBITHE Mpuoo-
peTaeT MmiIacTUYECKUe CBOMCTBA U HE pa3pyluaeTcs noj AcicTBreM ¢axena. TakoBble Bce METalUIbl. DTUM
CBOMCTBOM 00Jaal0T TakXke M HEKOTOpble mopozsl. [IpoBeeHo TecTHpoBaHUE C MapOTreHEPUPYIOIUMHI
METAIUTMYECKUMH TTOBEPXHOCTSIMH HarpeBa B MOMEHT Kpu3nca kureHus [2]. g mMeTamioB KpUCTaJUIBI
paspymarotcs npu HampasieHusx g0 107 B. Ilpouecc paspylieHHs COCTOMT M3 CTAJMil 3apOXKICHHS
TPEeIIMH W WX Pa3BUTHA. B pe3yibrare TEPMHUECKOTO BO3JEHCTBHS 3apOXKIAIOTCS MHUKPOTPEIIUHBI B
0o0JacTi KOHIIEHTPATOPOB HAIpPsDKEHUH (BKIIOYSHHSI, HEOTHOPOIHOCTH, TPEIINHEI). BbIcOkne BHYTpEH-
HUE HaNpsHKeHHS TaK K€ MOTYT BO3HHKATh BCJIEICTBHE HEOJHOPOIHOTO IMPOTEKAHHUS IUIaCTHYECKOMH
neopManym, Iocje 4Yero BO3HHKAaeT Xpymkoe paspyuieHue. [lmactuueckas nedopmamnus IpH 3TOM
paccMaTpuBaeTcs Kak TNEepBONPUYMHA pa3pyLICHHs, XOTS OHA MOXKET 3aJlepKUBaTh POCT TpemuH. B
OCHOBE pa3pylICHHs, C OJHON CTOPOHBI, JIEKAT pa3pbIBbI CBS3ed, 00YCIOBIEHHBIE TEIUIOBBIMH (IIyK-
TyallMsIMH, a C JpYTroi — pa3pylleHHe eCTh KHHETUYECKUI TepMOaKTUBALMOHHBINA MPOIEcC, B OCHOBE KO-
TOPOTO JISKUT TIepeMEIIeHNE BAKAHCHIA K TPEIMHAM, POCT KOTOPBIX OIpeeNsieT KUHETHKY pa3pyIIeHHUs.

3akiouenue. Ha ocHOBE MpOBEACHHBIX HMCCICAOBAHMM B cioydae OOMydeHHUS (akelIoM KEpOCHHO-
KHCIIOPOHON TOPENKH MOPHUCTOr0 MOKPHITHS Ha paboueM ydactke umeeM 10 4-10" Br/m” | uto cooTBerT-
ctByer q mokpbitHit 0,4-107 Br/M>. MexaHusM pa3pyIieHHs METawIOB MPUHIMIHATLHO OTIHYAETCS OT
MeXaHM3Ma pa3pylIeHNs MOKPBITHI 13 TOPHBIX mopoa. HecMoTps Ha 3T0, HA OCHOBE aHAIOTHH BBISBICHBI
3aBHCHMOCTH TEMJIOBBIX ITOTOKOB OT BPEMEHHU HX NEHCTBHS U TIyOHMHBI MPOHUKHOBEHHS TEMIEPaTypPHBIX
BO3MYIIEHUH, YTO MO3BOJSET W30€KaThb KpU3WCAa KHUIIEHHS B CHUCTEME OXJAXKICHUS U O0ECIeuuTbh
ONTUMAIBHBIN MOA00P MOPHUCTHIX MOKPHITHH MaJIOW MOPHUCTOCTH W TEINIONPOBOJTHOCTH. B mepcmekTuBe
TpeOyeTcs UcCIeIOBaHus IPYTUX MOPUCTHIX MIPUPOAHBIX MATEPUAIIOB.
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KbUITYTIKTI-KEYEKTI OPTAMEH KABBLIJIFAH JKBITYAJIMACY
BETIHIH INEKTIK KYUIH 3EPTTEYIIH TOKPUBEJIIK 9AICI

AnHotanus. KpUITYTiKTi-KeyeKTi >Kyienep KOFaphl KapKBIHABUIBIKKA, XOFaphl KbUIyOepy KalOimeTi MeH
CeHIMLTIK JKOHE BIKIIAMJIBUIBIK KacueTTepine ue. Toxprbe MEH ecenTeyliep HOTHKENepi KopCceTKeH Iel, rpaHuTTeH
KacaJFaH >KaObIHABUIAD YIIIH CBIFY KYIUTEpPi 9CEepiHEH KYJIBIHBII aJIBIHATBHIH OOJIIEKTEePAiH MaKCUMAJIAbI KaJbIH-
apiEbl (0,25+0,3)-107 M. YIIKeH 5KbUTy aFbIHIaphl MEH OepicTiH a3 yakbIThl yimin euremzepi 0,3-107 M apThik Gein-
IIEKTEP/IH JKYIBIHBII aJbIHYbIH aHBIKTAWTBIH CBHIFY KHUCBIKTAPBIHBIH ayMarbl OalKy KHCBHIFBIMEH, ail Killli JKbUTy
arbIHJAPbl MEH YaKbIT HHTEPBAJLAAPHI YILIH — CO3bUTY KUCBIKTapbIMEH dKpaHAanajpl. 3epTTeyliep OTKI3rilITir Hamap
JKOHE OTKI3TILITIT )KaKChl MaTepHaliapaH CybITY JKyHelepiHie KeyeKTi )kaObIHAbUIap/AbI KacayFra OarbITTaFaH.

Tyiiin ce3aep: xbulyOepy KpU3UCI; KalMIUISAPIIBI-KEYEKTI KYPBUIBIM, JKbUIYJBIK 3HEPrOKOHABIPFBLIAP, CYBITY
KyHenepi.

Caenenus 00 aBTope:

I'enbag A. A. — TOKTOp TEXHUYECKUX HayK, mpodeccop AYDIC, Anmatsr, Kazaxcras,

Bonpapues . 0. — nokropant AYDC, Benymmuit nmkeHep, AO «Tpect Cpena3sHeproMOHTaX», AJIMATEL,
Kazaxcran, d.bondartsev@saem.kz

—— 74 ——



ISSN 1991-3494 Ne 3.2018

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 3, Number 373 (2018), 275 — 283

L. S. Djumabaevaz, N. A. Zakarina', G. J. Eligbaeva2

'Institute of Fuel, Catalysis and Electrochemistry named after D. V. Sokolsky, Almaty, Kazakhstan,
’Kazakh National Technical University named after K. I. Satpaev, Almaty, Kazakhstan.
E-mail: djumabaevals@mail.ru nelly zakarina@rambler.ru gulzhakh@yandex.ru
n.zakarina@ifce.kz

ISOMERIZATION OF H-HEXANE ON Pd CATALYSTS INFLICTED
TO ACID-ACTIVATED MONTMORILLONITE IN Ca-FORM

Abstract. Pd/CaHMM catalysts have got and tested in the isomerization reaction of n-hexane. According to the
results, in the palladium content decreased from 0.35% to 0.1% leads to a decrease in activity, but the selectivity of
C4 + remains stable and high enough 99.6-100%. The maximum conversion of n-hexane by 0.35% Pd-catalyst is
45.1% at a temperature of 400°C, and 0.1% Pd-catalyst is 32.4% at the same temperature. One of the most important
isomerization products is dimethyl butane; the maximum yield of 0.35% Pd contact is 21.3% at 350°C. Ata 0.1% Pd
catalyst, the yield of dimethyl butane decreases and is 16.5% at 400°C. The introduction of mordenite significantly
increases the activity and selectivity even on a low-percentage catalyst. At 0.35% Pd/CaHMM + HM catalyst, the con-
version of n-hexane increases to 54.1% at 400°C, and the yield of 2.2-dimethylbutane is 25.8%. On a 0.1% Pd + HM
catalyst, the conversion of n-hexane is 54.3%, and the maximum yield of dimethylbutane is 26.0% at 400°C, which is
slightly higher compared to 25.8% for 0.35% Pd.

The maximum yield of iso-hexanes on the non-zeolitic 0.35 and 0.1% Pd catalysts is 37.8 and 27.8%, respec-
tively. Mordenite containing 0.35% Pd/CaHMM +HM catalyst reached 46.4%, at a low-percentage 0.1% Pd + HM
catalyst 45.8%.

The increase in the octane number increases with increasing process temperature, as well as on catalysts
modified with mordenite. The maximum increase was observed at 0.35% Pd/CaHMM + HM.

Keywords: isomerization, n-hexane, activated montmorillonite, catalyst, palladium.
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MN30MEPU3ALUSA u-'EKCAHA HA Pd-KATAJIM3ATOPAX,
HAHECEHHBIX HA KUCJIOTHO-AKTUBUPOBAHHBIN
MOHTMOPHUJIVIOHHUT B Ca-®OPME

Annotanusi. beum nonydens! n ucnbiTansl Pd/CaHMM-kaTann3aTopsl B peakini W30MepU3aliy H-TeKCaHa.
[To momy4eHHBIM pe3yabTaTaM ObLIO OTMEYEHO, YTO CHIKEHUE coaepkanus namianus ¢ 0,35% mo 0,1% mpuBomut k
CHIDKEHHMIO aKTHMBHOCTH, HO CEIIEKTUBHOCTH MO (4 OCTaeTcs CTAaOMIIBHOW M JOCTATOYHO BBICOKOH 99,6-100%.
MakcumanbHas KOHBepCHs H-rexcana Ha 0,35% Pd-katanmsatope cocrasiser 45,1% npu temneparype 400°C, a na
0,1% Pd-karamusarope cocraBisier 32,4% npu 3Toi ke Temreparype. OJHAM U3 BaKHEHIINX MPOLYKTOB M30ME-
pU3aIyy ABISETCA JUMETIIOYTaH, MakcuMalbHbIN Bbixo Ha 0,35% Pd-kxonrtakre coctaBmser 21,3% npu 350°C. Ha
0,1% Pd-karanuzaTope BBIXOJ AUMETHIIOyTaHA CHIDKAeTCs U cocramisieT 16,5% mpu 400°C. BBejeHue MOpIeHHTA
3aMETHO MOBBIIIAET aKTUBHOCTh M CEJIESKTUBHOCTD JIa’kKe Ha HU3KOMPOIIEHTHOM Katanuzarope. Ha 0,35%Pd/CaHMM+
+ HM-Karanu3atope, KOHBEpCHS H- rekcana pacteT 10 54,1% mpu 400°C, a Bbixox 2,2-1MMeTHIOyTaHA COCTABIISET
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25,8%. Ha 0,1%Pd+HM-karanu3arope KOHBEpCHs H- TeKcaHa cocTaBisieT 54,3%, a MaKCHUMANbHBIA BBIXOX JHIME-
TinGyTana 26,0% mpu 400°, 4To HE3HAUMTEIHHO BHIIIIE 1O CPABHEHHIO ¢ 25,8% Ha 0,35% Pd.

MaxcumanpHBIH BBIXOA M30orekcaHoB Ha OecrmeonutHbX 0,35 u 0,1% Pd-xarammzatopax cocrasmser 37,8 u
27,8% coorBercTBeHHo. Ha mopaenur, conepxaiiem 0,35%Pd/CaHMM+HM-karanuzarope Bbixosn Cg-H30MepoB
mocruraet 46,4%, Ha HuskonpouentHoMm 0,1%Pd+HM karanuzarope 45,8%.

[IpupocT OKTaHOBOI'O YKCIIA PACTET C YBEIMYCHUEM TEMIIEPATYpPhI MPOLIECcca, a TAKKE Ha KaTaau3aTopax, Mo-
JU(pUIPOBAHHBIX MOP/IEHUTOM. MaKkCHMalIbHbIH PUPOCT 0.4. HaOmopancs Ha 0,35% Pd/CaHMM+HM.

KirueBble ciioBa: n3zomepusaiiys, H-reKCaH, ak THBUPOBAHHBIH MOHTMOPHJUIOHUT, KaTAIU3aTOP, MajUIagni.

Beenenue. [IpupoaHbie CIOMCTHIE CHITHKATHI (TJIMHBI) 00JIaAa0T CIIOCOOHOCTHEIO K HOHHOMY OOMEHY,
BBICOKOW KaTHMOHHO-OOMEHHOHW €MKOCTBIO, MUKPO-, ME€30 W HAHOTIOPHCTON CTPYKTYpOH, UMEIOT TOBEpX-
HOCTHBIE aKTHBHBIE IEHTPHI Pa3IUYHON MPUPOABI, KOTOPHIE MIMPOKO HCIOJIB3YIOTCS, B Ka9eCTBE BHICO-
KOA(PEKTHBHBIX KOMIIOHEHTOB MJIsi TPUTOTOBJIEHUS Karanu3atopoB [1-3]. Moutmopwnionur (MM)
SIBJISICTCS OJIHUM U3 HauOoJiee MHTEPECHBIX MPEICTAaBUTEINCH CIIOMCTHIX CHIIMKATOB, OCOOCHHOCTH CTPYK-
TYypHl ¥ CBOWCTB KOTOPOTO ONPEACISIOT IIHPOKHE BO3MOKHOCTH €Tr0 MPUMEHEHHS B KaueCTBE HOCHUTEIS
KaTaJM3aToOpOB PA3IUYHBIX TIPOLECCOB. XapaKTepHOH OCOOEHHOCTHIO MOHTMOPHJIJIOHUTOBBIX TJIMH
SIBIIIETCS BBICOKAs KATHOHOOOMEHHAast eMKOCTh — oT 60 10 150 maxs/100r [4, 5].

W3BecTHO, UTO KUCIOTHAS 00pabOTKa TIMHUCTHIX MHUHEPAJIOB MPUBOJUT K PE3KOMY YBEITHUSHHUIO UX
KaTaIMTHICCKON W alcopOIMOHHON criocoOHOCTH [6-9]. PesymbTaTel mcciemoBanus o0pa3ioB METOAOM
HU3KOTEMIICpATYpHOU aacopOIMKu a30Ta TOKa3aJd POCT YACIbHOW IMOBEPXHOCTH M HE3HAYMTEIBHOC
yBenuueHne auamerpa mop. [lo maHHBIM HCClieZOBaHWS METOJOM PEHTICeHOBCKON audpakiuu Kpuc-
TaNTM4eckass CTPYKTypa o0pa3ioB, aKTHBHPOBAHHBIX PACTBOPAMH MHUHEPANBHBIX KHCIOT HU3KOH |
CpenHell KOHIIEHTpalMM, COXpaHseTcs, a Pe3yJbTaThl XMMHYECKOTO aHallM3a MPUPOIHBIX TIUH MOCIe
KHCJIOTHOW aKTUBAI[MKM T[IOKA3aJM ITIOJHOC BBIMBIBAHHE WOHOB HATPHS W3 CTPYKTYpPHl 0Opas3loB U
pacTBOpEeHHE 3HAYUTEIHHON YaCTH OKTadIPUIECKUX KATHOHOB MarHWsl, XKelle3a U allFOMUHUS, 32 CUET YeTro
comepxanmne SiO, B oOpasmax ysenmumBaetcst [10, 11]. B ciygae MM xucnotHas oOpaboTka 9acTo
BBI3BIBACT TAKKE JJOBOJIBHO CHIILHOE YMEHBIIICHHUE TIEPBBIX 0a3alibHBIX pediaekcos [12].

OmnpenensromuM (GakTOPOM B MOBBIIICHHN aACOPOIMOHHON CIIOCOOHOCTH TPHUPOJHBIX TIUHHCTHIX
MHUHEPAJIOB IMOCIe MX KHUCIOTHOW 00pabOTKM SBISETCS HE M3MEHSIOMIMECS MOPUCTBIE XapaKTePUCTHKH
MM, a pocT yAenbHON MOBEPXHOCTH, PACTBOPEHNE U YJAJIEHHE BCEBO3MOKHBIX MPUMECHBIX (a3, MPUBO-
JIIIAE K TOJYYSHUI0O MOHOMHHEPAIFHOTO MPOAYKTA, Pa3pylIeHHe BTOPUYHON CTPYKTYPHI, YBEITUYCHUE
JIOCTyTa aacopOupyeMoro KOMIIOHEHTa K IMTOBEPXHOCTH alcopOeHTa M TMosABIeHHe cuiukarems. [Ipupon-
HBIC TJIUHBI SIBJIIIOTCS OJHMMH M3 JOCTYITHBIX BHJIOB HOCHUTENICH KaTaM3aTOPOB IS PEAKIUUA H30MeE-
puzanuu H-ankaHoB [13, 14]. B cBoro ouepenb, Kak M3BECTHO, CTPYKTYpHAs U30MEpHU3AIUsl H-aJIKAHOB
SBIIIETCS OJHUM U3 BOCTPEOOBAHHBIX KATATUTHUECKUX TPOIIECCOB IMONYyYEHUS BBICOKOOKTAHOBBIX
006aBOK K MOTOPHBIM ToTutiBaMm [15-18].

Lenp HacTosmiel pabOTHI COCTOsIAa B M3YYCHHHM TEKCTYPHBIX, KHCIOTHBIX CBOMCTB Pd-karanmsa-
TOPOB, HAHECEHHBIX HA AKTUBUPOBAaHHBIH MOHTMOPWLIOHUT B Ca-popMme, HCIBITAHUE ITOTYYSHHBIX
KaTaJIn3aTopoB B pPeaklny N30MEepU3allii H-TeKCaHa, B 3aBHCHMOCTH OT COJEpIKaHMsI aKTHUBHOT'O MeTayia
u3 PdCl, u BBeieHUSI MOpP/ICHUTA.

IKCcNepuMeHTAIbLHAN YaCTh

B pabote 6bla ncnonb30BaHa TIIATEIHHO M3MENbYEHHA MOHTMOPUJUIOHUTOBAS IIMHA TaraHckoro
MECTOPOKACHUS 0e3 BBIICICHNs MOHOMHHEPAIbHOH (Ppakiuur MOHTMOpriDioHuTa. H-popmy Taranckoro
MOHTMOPHWJIJIOHUTA Tonydanu obpabotkoii pactBopom H,SO4 ¢ mocnenyrommM OTMBIBAHHEM OT HOHOB
SO,”. AKTHBHPOBAHHYIO TVIHHY (POPMOBANH, CYIIIIM B TOHKOM CJIO€ CHayaja MpH KOMHATHOIH TeMITe-
patype, 3atem npu 150°C u nanee noasepramu npokamusanmio mpu 500°C [19, 20]. Tloarorosnennyo H-
¢dopmy MM ncnonp3oBanu Kak Hocurtenb At Pd-katannzaTopos.

KaranuzaTopsl TOTOBIIM METOIOM IIPONMTKU HOCUTENs BoAHbIMH pacTBopamu PdCl, ¢ mocienyro-
MM BBICYIIMBAaHUEM, MPOKAJIMBAHHEM M BOCCTAHOBJICHHEM OKCHJIOB IO METaUTMYECKOTO COCTOSHUS.
Conepxanue Metaiia B oopasuax cocrasuio 0,1 u 0,35 mac.%.

TexcTypHBIE XapaKTepUCTHKH 00pas3IoB omnpeAeisuid MeTomoM bBOT mo Hu3koTemmepartypHOU aj-
copbrmu azora Ha mpubope ACCUSORB. DnemeHTHBIH aHATN3 KOMIIO3UTOB MPOBOIUIN C TOMOIIBIO
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AKTUBHOCTb OOpa3LiOB B HM30MEpPU3ALMH H-TEKCaHa HCCIEAOBAIM B NPOTOYHOM pPEAKTOpE IpH
BapBUPOBAHHH TEMIIEpaTyphl Tporiecca B nuTepBane 250-400°C. ITporecc MPOBOAMICS B TOKE BOAOPO/A
TIpH 06BEMHOM CKOPOCTH 11024 ChIpbsi 0,82 w™.

Pe3yabTaTthl 1 ux o0cy:KkaeHue

B tabmmie 1 mpuBeAeHB! JaHHBIE 110 3JIEMEHTHOMY COCTaBY MCXOIHOW KaJdbIIMEBON W aKTHUBHPOBAH-
Holi H-¢popmbl TaraHcKOro MOHTMOPHJUIOHHTA, KaTaTU3aTOPOB ¢ pa3iudHbM coaepkanuem Pd (0,1%,
0,35%) 1 MOIMPUIIMPOBAHHBIX MOPACHUTOM.

Tabnuua 1 — DneMeHTHBIH COCTaB UCXOJHOTO U aKTUBHPOBAHHOT0 MOHTMOpuiLTonuTa 1 Pd/CaHMM
¢ pa3nuuHbIM coaepkanueM Pd n mogudunuposanusix MopaeHutom(HM)

Ne Oopa3zen C o Na Mg Al Si S Ca Ti Fe Pd | Uror
1 | CaMM 14,35 | 46,40 | 0,25 | 2,20 | 10,53 | 23,46 1,30 | 0,13 | 1,37 100
2 | CaHMM 14,27 | 45,50 2,08 | 10,78 | 24,55 0,69 | 0,18 | 1,94 100
3 | 0,1%Pd/ CaHMM 4,29 | 50,97 1,41 | 14,35 | 26,94 | 0,05 | 0,29 | 0,19 | 1,23 | 0,27 | 100
4 | 0,35%Pd/CaHMM 5,13 | 49,48 1,47 | 1420 | 27,39 | 0,06 | 0,28 | 0,20 | 1,23 | 0,57 | 100
5 | 0,1%Pd/ CaHMM+HM | 4,70 | 49,23 1,06 | 13,56 | 29,77 | 0,06 | 0,24 | 0,15 | 0,98 | 0,24 | 100
6 | 0,35%Pd/CaHMM+HM | 5,87 | 51,21 | 0,07 | 1,06 | 12,20 | 27,90 | 0,04 | 0,18 | 0,13 | 0,76 | 0,57 | 100

W3 ananm3a paHHBIX TaOmuIel 1 ciexyer, yTo KucioTHas aktuBaius CaMM npuBOIUT K yAaJICHUIO
HATpPHUsl W3 TJIMHBI, TOJLKO B oOpasiie (6) HaiileHbl HEe3HAYMTENbHBIC KOJMUUYecTBa HaTpus. I[locre
KHCJIOTHOW aKTHBalliM ¥ BBeJACHUS Pd 3HAYMTENBHO CHIDKACTCS KOJMYECTBO Kalbliusg W MarHws. [lo
JTAHHBIM 3JIEMCHTHOTO aHaTN3a HalIcHbl HECKOJILKO 3aBBINICHHBIC KOJUYECTBA NaJlIaIusl TI0 CPABHEHUIO C
BBEJICHHBIM METOJIOM MPOIUTKH.

B Tabnmie 2 npuBeneHs JaHHBIE 10 THApOM3oMepu3anuu H-rekcana Ha 0,35% u 0,1% Pd/CaHMM
KaTajau3aTopax MpHu Pa3IudHbIX TEMIIEpaTypax.

Tabmuma 2 — M3omepusanus H-rekcana Ha Pd/CaHMM — KOMIIO3UTHOM KaTalu3aTope

0 Brixon nponykToB peakuuu, %
Kat-p T, C o, % Sce, %0 Sca+, % -
{C-C4 i-b 2M b | 2,21 Mb 2MIT Cymma C;
250 8,6 69,6 100 - 0,15 0,25 3,60 2,42 2,24
0,35% 300 22,4 83,6 100 - - 0,56 11,2 7,4 3,11
Pd 350 433 90,1 99.7 0,15 0,16 0,97 21,3 16,5 3,0
400 45,1 81,7 99.6 0,18 0,32 0,69 17,8 15,5 7,0
250 6,5 74,3 100 - - 0,2 2,9 1,9 1,5
300 18,7 84,8 100 - 0,1 0,2 9,4 6,4 2,6
0,1% Pd
350 23,5 87,3 99,6 0,1 0,2 0,5 12,6 8,0 2,2
400 32,4 86,0 99.7 0,1 0,2 0,9 16,5 11,3 34
C; - 2,2 IMII — 2,2-Tumetunnentan; 2,4 JIMII — 2,4-Tumerwnnenran; 2,2,3TMb — 2,2, 3-Tpumerunoytan; 3,3 IMII —
3,3-Aumetmnentan; 2MI - 2-Metunrekcan; 3MIT — 3-Metunrekcan; 3911 — 3-OtuinneHTaH.

Ucnerranus 0,35% u 0,1% nammaaneBpIX KaTaau3aTOPOB IMMOKA3alH, YTO C YMEHBIIECHHEM COMep-
JKaHus najiiagud CHUKACTCSA aKTUBHOCTD, 4 CCJICKTUBHOCTD IO M30MEpaM IMPAKTHICCKH HE MCHSCTCA. Kaxk
BUJTHO, U3 TaOJUIIBI 2, KOHBEPCHUS H- TeKCaHa PacTeT ¢ MOBBIIICHUEM TeMIepaTypsl u gocturaet 45,1% Ha
0,35% Pd-xatammsatope, a Ha 0,1% Pd-karammsatope cocrasiser 32,4% mpu 400°C. CeleKTHBHOCTB IO
Cs4 m3omepam mpu 400°C coxpamsieTcsi OdeHb BBICOKOH 99,6-99,7%. MakcHManbHBIH BBIXOX JHMe-

— 77—




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

TunGyTana Habmompaerca mpu 350°C ma 0,35% Pd-komTakte m coctasuser 21,3 %. IIpu yMeHbIICHHH
conepkanus mamutanus 1o 0,1% Beixon Cg-AM3aMenieHHBIX W30MEPOB CHMXKAeTcs M coctaBisieT 16,5%
npu 400°C. BbIXoz IPOIYKTOB THAPOKpEeKuHra He mpesbimaer 0,18%. Ha 0,35% Pd-karanmsarope npu
350°C conepranne Cg-H30MepOB cocTaBiseT 37,8%, MPH YMEHBIICHHH Cofepkanus namiaus 10 0,1%
BBIXOJ] U30T€KCaHOB cocTaBisieT 27,8% npu 400°C.

HarnsinHo naHHBIE 10 BBIXOJY M30T'€KCAHOB, CEJICKTHBHOCTH U KOHBEPCHH IIPOIIECcca N30MEpH3aluu
H-rexcana Ha 0,35% u 0,1% Pd-koHTakTax npu pa3nuyHbIX TeMIEpaTypax WITIOCTPUPYET PUCYHOK 1.
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Pucynok 1 — BbIxoJ n30rekcaHOB, CEIEKTUBHOCTH U KOHBEPCHH IIpolecca n3oMmepu3anuu H-rekcana Ha 0,1%Pd/CaHMM (1);
0,35%Pd/CaHMM (2)- kaTanu3aTopoB B 3aBUCIMOCTH OT TEMIIEPaTypHI IIporecca

IIpoenéunsie ucnbiranust 0,35% u 0,1% namnaaueBbBIX KaTaau3aTOPOB IMOKA3ald, YTO UX aKTHUB-
HOCTh HE3HAYMTEIBHO CHIDKACTCS C YMCHBIICHHEM KOHIEHTparuu namuianus. Konsepcus H-TekcaHa U
BBIXOJ] M30MEPOB PACTYT C MOBBINICHHEM TEMIEpaTypbl Ha OOOMX KaTaau3aTopax U MPH TEMIEPaType
350°C ZOCTHraroT MOCTOSHHBIX 3HaYeHuit Ha 0,35% u npu 400°C Ha 0,1% Pd.

Hanuuue C;-u30MepoB B MPOIYKTaX PEaKIMU CBUACTEIBCTBYET, BEPOATHO, O MOOOYHBIX MpoIleccax
MPY U30MEPHU3aIMK H-TeKCaHa.

B tabmune 3 u Ha pUCyHKE 2 NMPHBEACHBI HEKOTOPhIC (PU3HUKO-XMMHUYCCKUE XapaKTEPUCTUKH MaJljia-
JIUEBBIX KaTaJIU3aTOPOB HA OCHOBE aKTHBHPOBAHHOTO MOHTMOPHIIJIOHHUTA.

Tabmuna 3 — Y aenpHas moBepXHOCTH U 3 (HEKTHBHBIA 00beM Mop 1 uX pacupenenenne s Pd/CaHMM

OTHOCHTENBLHOE KOJINYECTBO, %o
S, OO0mmii 06BeM 1op, R,
OGpazen m%g oM/ A Muxpormnopsl, Mesonopsl,
(0-20A) (20-80A)

CaMM 89,2 0,075 12,0-70,0 46,1 53,9
CaHMM 99,2 0,086 12,5-70,0 40,7 59,3
0,35%Pd/CaHMM 107,8 0,095 10,0-70,0 473 52,7
0,1%Pd/CaHMM 127,6 0,117 10,0-68,0 57,1 42,8

Kak BugHO n3 Tabmuubl 2, Ipyu aKTUBUPOBAHUM IJVIMHBI yleJIbHAs TOBEPXHOCTh 00pas3la pacTeT OT
89,2 10 99,2 m*/r. Ilpu 10GABNEHNUH MAIIAAMS PACTET YAeIbHAS MOBEPXHOCTh M OOLIMIT 06BEM IOP,
yMmeHnsblienue coaepxanus Pd no 0,1% na Pd/CaHMM npuBoOuT K YBEIHUYCHHUIO yACIbHON MOBEPXHOCTH
obpasma ot 107,8 no 127,6 M%/r. Ot 06BeM mop pactet ot 0,095 1o 0,117 eM/T.

MeHsIo11yI0CA TOPUCTYIO CTPYKTYPY HATJISAHO WILTIOCTPUPYET, PUCYHOK 2.

—— 278 ——



ISSN 1991-3494

MNe 3.2018

dv/dvmax

1,0

08

0:6

04

0,2

SN

e

0] %A JCaHi

3

— R (A)
80

0,0

dv/dvmax

1,0
1

0.8

0,6 ]

G4

0.2

06611 R(A)
0 20 40 60 80

dV/DVmax

1,0 ]

0.6 3

04 \
. A

—
T

R (A)

10 20 30 40 50 60 70
0,35%Pd/CaHMM

4

Pucynoxk 2 — Kpussie pacnpeaeneHust mop mo ux 3pekTuBHBIM pamycaM
B Pd/CaHMM — KOMIIO3UTHOM KaTalInu3aTope B 3aBUCHMOCTH OT cojepkanust Metaiura CaHMM (1).
O603nauenus kpusbix: CaMM (1); CaHMM (2); 0,1% Pd/CaHMM (3); 0,35% Pd/CaHMM (4)

Pacuer pacnpenenenus mop mo pasMepam Iokasall, uTo MpH yMEHblIeHuu coaepxkanust Pd mo 0,1%
KOJIMYECTBO ME30MOp CHIKaeTcs oT 52,7 no 42,8%, a konudecTBO MUKpomnop pacteT ot 47,3 1o 57,1%
YTO OTpa’KaeTCsl Ha CHIDKEHUH aKTHBHOCTH.

B Tabnuiie 4 u Ha pUCyHKE 3 MPUBEACHBI JaHHBIC MO M3oMepu3yrolei aktuBHocTn Pd/CaHMM+
HM, MoaudumpoBaHHOM MOPJICHHTOM B 3aBUCHMOCTH OT COAEp KaHUs MeTaJlIa.

Beenenne wmopaenuta B cocraB Pd/CaHMM 3HauuTEeNbHO TOBBIMIAET €T0 W30MEPHU3YIOMIYIO
aKTHBHOCTh M CEJIEKTHBHOCTH 1o u3omepaM. Ha 0,35%Pd/CaHMM+HM-karanuzarope MakCHMabHbIN
BBIXOJI M30TCKCAaHOB, HAOIIOAACTCS MPH 4OOOC, KoTOpbIil gocturaet 46,4%, mpu 3TOM BBIXOJ 2,2-AUMeE-
TH0yTana cocrasmseT 25,8%. Konsepeus H-rekcana pacret 1o 54,1% c cenektuBHOCTBIO 110 Cyr 99,8%.
Jnis cpaBHeHHMsST MaKCHUMAallbHBIA BBIXOA M3orekcaHoB Ha OecreonutHbIX 0,35 u 0,1% Pd-karanmsaropax
3HAYUTEIILHO HIKE U coctaBisieT 37,8 u 27,8% coorBercTBeHHO (Tabmuna 2). Ha 0,1%Pd+HM -xaranu-
3aTOpe MAKCHMAaIbHbII BBIXO JUMETHIOYTAHA U3 H-rekcaHa pases 26,0% mpu 400° C no cpaBHeHUIO ¢

— 219 =——



Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Ta6nuua 4 — M3omepuzanus H-rekcana Ha Pd/CaHMM+HM-— koMII03UTHOM KaTain3zaTope

0 Beixon npogykros peakuuu, %
Kat-p T,C o, % Sce, % Sca+, % -
{C-C, i-b 2M B | 2,2]1 Mb | 2MII | Cymwma C,
250 7,9 81,6 100 - - 0,2 3,9 2,5 1,3
0,35% 300 27,0 94,2 100 - 0,2 0,4 15,6 9,8 0,9
Pd+HM 350 41,0 933 99,7 0,1 0,3 1,0 22,8 15,4 1,3
400 54,1 85,7 99,8 0,1 0,2 2,4 25,8 20,6 5,0
0.1% 250 9,2 86,0 100 - - 0,2 4,8 3,2 1,08
Pd+HM 300 33,3 92,3 99,9 0,04 0,15 0,6 18,0 12,2 1,8
350 51,1 93,8 99,8 0,1 0,3 0,5 26,3 19,7 2,27
400 54,3 88,9 99,7 0,16 0,4 0,4 26,0 19,8 5,12
C; -2,2 IMII — 2,2-Iumetunmnentan; 2,4 IMII — 2,4-Tumerunnentan; 2,2,3TMb — 2,2,3-Tpumernunoyran; 3,3 IMII —
3,3-Aumetmmentan; 2MI - 2-Metunrekcan; 3MIT — 3-Metunrekcan; 3311 — 3-OtunmnedTaH.

0,
% %o
1004 = » 1004 = L] L
—m—CenexTneHoCTb Mo C,, —u— CenektusHocTb no C,,
80 — @ —BbIX0, U30reKCaHOB 801 —@— Bbixop usorexcaros
KoHBepcus H-rekcaHa KoHBepcus H-rekcaHa
60 60
e e "
40 _— - 404 s
— —
o = —
- e
204 / 204 _—
=
/ =
é &
0 0 0 0
T T T T T, C T T T T T, C
250 300 350 400 250 300 350 400
1 2

Pucynok 3 — BbIX0/] H30r€KCaHOB, CEJIEKTUBHOCTH M KOHBEPCHHU MPOLIECCA H30MEPHU3AIIMU H-TEKCaHa
Ha 0,1% Pd/CaHMM+HM (1); 0,35%Pd/CaHMM+HM (2)- kaTani3aTopoB B 3aBUCUMOCTH OT TEMIIEpaTyphbI Ipoliecca

25,8% na 0,35%Pd. Ilo cymmapuomy copepkanuio Ce-nzomepon (45,8%) 0,1% Pd-xatanuzarop aumib
HezHaunTenbHO ycrymaer 0,35%Pd (46,4%). HaiimeHo, 94To B WCCIEIOBAaHHOM HHTEpBAJIE TeMIeEpaTyp
ceneKTUBHOCTh Mo C4r M30MEpaM Il BCEX KaTaM3aTOPOB COXPAHSETCS ITOCTATOYHO BBICOKOW 99,7—
100%. IIpu 3TOM BBIXOA MPOAYKTOB THApOKpekuHra He npesbimiaet 0,1 % na 0,35%Pd/CaHMM-+HM npu
400°C.

Ha ocHoBaHuM MaHHBIX HHU3KOTEeMIlepaTypHOH aacopb6imm azora (BOT) ompeneneHsl TeKcTypHbIE
XapakTepucTHkH Pd-katann3zaTopoB, MOIU(GHINPOBAHHBIX MOPACHUTOM.

Tabnuua 5 — CpaBHUTEIbHBIE CTPYKTYPHBIC U aICOPOLIHOHHBIC XapaKTepUCTHKU Pd- KOHTaKTOB
Ha ocHoBe CaHMM MoanpuurpoBaHHEIX MOPACHUTOM

. OTHOCHTENIBHOE KOJINYECTBO, %o
S, OO6utmii 006eM 1op, A
Obpasen m’/g eMi/r R, Muxponopsl, Mesonopsl,
(0-204) (20-804)
0,35% Pd/CaHMM+HM 129,4 0,101 10,0-68,0 52,0 48,0
0,1% Pd/CaHMM+HM 159,2 0,125 10,0-74,0 51,9 48,1

Kak BuanHO w3 Tabnmipsl 5, noOaBieHHEe MOPACHHTA B NMAIUIAANMEBBIC KaTaln3aTOphl, HAHCCEHHBIE
Ha CaHMM-+HM npuBouT K 3HAYUTENHFHOMY IOBBIIICHUIO ynenbHOU moepxHocTd mist 0,35%Pd c
107,8 (tabauua 3) g0 129,4 M*/r (tabaura 5), npu 5ToM b deKTHBHEIH 06beM mop yBenndusaercs ¢ 0,095
o 0,101 m/r. B cirygae 0,1% Pd momnduimpoBanie MOpIEHUTOM IPUBOAMT K emie 0oJiee 3HAUYNTEINb-
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HOMY POCTY yJeJbHOH moBepxHocTH: ¢ 127,6 10 159,2 M/, a sddexruBHoro o6sema mop ¢ 0,117 1o
0,125cm’/ . PocT ymenbHOI TOBEPXHOCTH W 0OBEMa IOpP COMPOBOXKIACTCS HEOOIBIINM H3MCHEHHEM
pacmpeneneHus mop mo pazMepam, IpudeM KOJUYECTBO MHKPOIIOP HECKOJIbKO BhIme (52,0-51,9%), uem
me3omop (48,1-48,0%) HE3aBUCUMO OT cOepKaHUs MajIaausl.
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Pucynok 4 — Kpussle pactipeneneHus mop mno ux 3pQeKTUBHBIM paguycam
Ha Pd/CaHMM+HM-KOMIIO3UTHOM KaTaJH3aToOpE B 3aBUCHMOCTH OT COACPKAHHS METallIa.
O6o3nauenust kpusbix: 0,1% Pd/CaHMM-+HM (1); 0,35% Pd/CaHMM+HM (2)

Takum 00pa3oM, BBeAE€HHE B KaTalu3aTOp MOPJCHHTA IPUBOIAUT K HU3MEHEHHUIO TEKCTYpPHBIX Xa-
paktepuctuk Pd-karanuzatopoB. CyllecTBEHHBIH POCT M30MEPU3YIOUICH aKTMBHOCTH U Bbixonaa, Ce- U
C;-M30MepoB TpU  HW30MEpH3AaLUM H-TeKcaHa OOYCIOBJICHO BEPOSATHO YBEIMYCHUEM YAEIHHOM
MOBEPXHOCTH M YHUCIa ME30mop npu moaupuuupoBaHuu mopaeHuroMm. Tak, Ha 0,1%Pd/CaHMM-+HM
gucio Me3onop pacret ¢ 42,8% mo 48,0%. Ha stom karanmsarope HabiromaeTcss MakCUMaibHas KOHBEP-
cusl H-rekcaHa, paBHas 54,3% mpu 400°C. HaGmonaercs KOppesius M30MepH3yIOIel aKTUBHOCTH M
KOJINYECTBa, 00pasyromuxcs Ha Pd-kaTanuzaropax 1uMeTninOyTaHOB, ¢ KOJTUYECTBOM ME30IIOP.

Oy
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Pucynok 5 —TemmneparypHas 3aBUCUMOCTb IIPUPOCTA OKTAHOBOI'O YKCJIa MPOAYKTOB U30MEPU3ALIUU H-TeKCaHa
Ha u3yueHHbIX 0,35%PdCaHMM u Pd/CaHMM + HM kartanu3zatopax pacdeTHbIM METOJIOM
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Ha pucynke 5 mpuBeneHa 3aBHCHMOCTh NPUPOCTa OKTAHOBOI'O YHCIA MPOLYKTOB H30MEpH3aLUU
H-TeKCaHa Ha MaJUIaJNEeBBIX KaTaJu3aTopax B 3aBUCUMOCTH OT coaepkanus Pd u npu moaudunupoaHuu
MOPJCHUTOM.

Kak BuAHO M3 pUCYHKa 5, IPHUPOCT OKTAaHOBOT'O YHCIIA 3HAUUTENIBHO BO3PACTaeT C YBEIMYEHHEM
TEMIIepaTyphl IMpolecca W Ha KaTaau3aTopax, MOAMGHUHMPOBAHHBIX MOPAEHUTOM, YTO OOYCIIOBJICHO
POCTOM BBIXOJOB, 00pa3yIOIIMXCS U3 H-T€KCaHa M30MEpPOB, B TOM YHCIE AW3aMEIIEHHBIX, C BHICOKUMHU
OKTaHOBBIMH YHCIaMU. MakcUManbHBIH IPUPOCT 0.4. Habmoaancs Ha 0,35% Pd/CaHMM +HM.

Ha ocHOBaHMM TOJIyYeHHBIX pE3yJbTATOB MOXHO CHENaTh 3aKJIOYEHHE O IEPCHEKTHUBHOCTH
Pd-katanu3aTopoB, HAHECEHHBIX HA KUCJIOTHO aKTUBUPOBAHHBIH MOHTMOPUILIOHUT B Ca-hopme, KOTOpbIE
XapaKTepHU3yloTCsl BBICOKOM HM30MEpPH3YIOLIEH aKTHBHOCTBIO U CEJIEKTHBHOCTBIO B IPOIECCE THAPOKOH-
BEPCHUH H-TE€KCaHa C MOJIy4EHUEM BBICOKOOKTAHOBBIX H30MEPOB.

ABTOpPBI OJIarofapsAT COTPYIHHUKOB JabopaTtopuil (GHU3MKO-XUMHUYECKHX METONOB HMCCIEJOBAaHHS 3a
aHanu3 o0pa3ioB MeronamMu bOT U 3MeKTpOHHON MUKPOCKOIIMK MIIAAIIEr0 HAYyYHOTO coTpyaHnka Hyp-
MakaHoBa EpsxaHa u HayuHoro cotpynHuka Komamko Jlapucy BrnagumuposHny.

HUcTounuk puHAHCHPOBaHHA HcciaeqoBaHuii. PaboTa BEINONHEHA B paMKax HAYYHO-TEXHHUYECKOM
nporpamMmbl «Co31aHAEe OCHOB IPOW3BOJICTBA MPOAYKTOB HE(TH- W Ta3onepepaboTKu Ha 0a3e OTedecT-
BEHHBIX KaTATUTHUYECKUX TEXHOIOTUI.
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JI. C. lixxyma6aea’, H. A. 3akapuna’, I'. K. Enruréaesa’

II[. B. Coxonbckuii ateinaars! JKanapMaii, KaTanns *KoHE JIEKTPOXUMUS HHCTHTYTHI, AnMatsl, KazakcTan,
’K. W1. CotbaeB aThiHarsl Kasak yITTBIK TEXHUKAIBIK 3eprrey yHuBepcuteti, Anmarsl, Kasakcran

H-'EKCAH/IbI Ca-®@OPMAJIAFbBI KbIIIKbIJIAbI-BEJICEHAIPIVITEH
MOHTMOPUIJIOHUTKE KAFBIJIFAH Pd-KATAJIU3ATOPJIAPJIA U3OMEPJIEY

Annoranusi. Pd/CaHMM katanuzaTopiapsl ajbIHBIIN )KSHE H-TEKCaH/Ibl U30MepIiey PEeaKIHAChIHAA ChIHAIFaH
OosaThIH. AJIBIHFaH HATIDKeNep OOWBIHINIA aHBIKTaJFaHbl: nayutaaniiniy memmuepid 0,35%-nan 0,1%-ra azaiity Oen-
CEHJIUTIKTIH TeMeHJeyiHe okenesni, anaiaa Cy. OOHBIHIIA TYPaKTHI XKoHE OapbIHINA JKOFapbl OOJIBIN Kayaasl - 99,6-
100%. H-rexcanubin 0,35% Pd-kaTanusaTopelHIarsl eH skoFaphl kKouBepcuschl 400°C TemmepaTypa kariaifbiHia
45,1%, an 0,1% Pd—xaranmm3atopeinia Typa con Temmeparypa xarmaiibiana 32,4% kypaiinsl. M3mepneynin aca
MaHBI3IBl OHIMICPiHIH Oipi AuMeTHnOyTan Oomnbin Tadbuianbl, 0,35% Pd-xaHacymarsl €H KOl IBIFYBI 350°C xar-
naiibtaaa 21,3% kypaiigst. 0,1% Pd-kaTanuzaTtopbiHaa qMMETHIOY TAHHBIH LIBIFYbI a3aibIIl XKOHE 400°C JKarmanbIHoa
16,5% kypaiinsl. MOpAEHHUTTI KOCY TilITI TOMEH MaiibI3/1bl KATATU3ATOP/IbIH ©31HAe OEICEH IUTIK MeH CeNeKTUBTLUIIKTI
endyip aprreipansl. 0,35%Pd/CaHMM+HM-kaTanu3atopbiHga H-TeKCaHHBIH KOHBEPCHSICHI 400°C skarmaiibiHma
54,1%-ra apransl, an 2,2-1UMeTWIOYTaHHBIH IIBIFYBI 25,8% Kypaiiapl. 0,1%Pd+HM-karanu3aTopaa H-reKCaHHbIH
KOHBepCHsiChl 54,3%-1bl, aJl JUMETHUIOYTAHHBIH €H KOIl IIBIFYhI 400° sxarnaiibiaga 26,0% kypaiasi, oy 0,35% Pd
KaTaJn3aTopbIHIars! 25,8% MelmiepiMeH CalIbICTBIPFaH/Ia a3/lall KOFaphl.

W3orekcangapasi neonutcis 0,35 xone 0,1% Pd-karanuzaropiapaa eH ken MeJIep/e MBIFYbl COFaH COHKeC
37,8 xxone 27,8% xypaiinpl. Kypameinaa mopaenuri 6ap 0,35%Pd/CaHMM+HM-katanuzatopna Ce-nzoMepiepaiy
meIFy Menmepi 46,4%, Temen naitbzast 0,1%Pd+HM karanuzaropaa 45,8% Kypanmsl.

OKTaHIBIK CaHHBIH 6CYyl MPOIECTIH TeMIIepaTypachl ©CKEH CabIH, COHIAH-aK MOPACHUTIICH TYPJICHAIpiIreH
KaTalM3aTopiiapAa apThi oTeIpagsl. OKTaHABIK caHHBIH OapeiHIIa ecyi 0,35% Pd/CaHMM +HM karanusatopsiHia
OaliKaabl.

Tyiiin ce3nep: uzomeprey, H-rekcaH, OeJICHEAIPIIreH MOHTMOPUIJIOHHT, KaTallu3aTop, Najlulajinil.
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ACTIVATION OF NONSPECIFIC PROTECTION
OF THE ORGANISM WITH NEW IMMUNOTROPIC
PREPARATIONS IN THE IMPLEMENTATION
OF THE POTENTIAL PRODUCTIVITY OF PIGS

Abstract. In the conditions of a pig-breeding complex, the assessment of the efficiency of the application the
PigStim-C and PigStim-M immunotropic preparations in newborn pigs for the purpose of realization of bioresource
potential of productivity was carried out. It is established that the PigStim-C and PigStim-M immunotropic drugs do
not exert a negative impact on the clinical and physiological state of an organism of pigs, ensure health and safety of
the pigs. Against the background of immunocorrection of the organisms of pigs, 1.5 — 2.9 times of reduction in terms
of recovery for 11.4 — 23.5%, increase in safety of a livestock to 98,0 — 100,0% are noted a decrease in the quantity
of diseases. The use of immunotropic drugs in the early period of postnatal ontogenesis of pigs activates cellular and
humoral factors of nonspecific protection of the organism in industrial technology: phagocytic activity of neutrophils
- on 3.8-5.8% and 4.2-6.4%, bactericidal activity of blood serum - on 3.6-8.6% and 3.4-9.8%, lysozyme activity of
blood plasma - on 4.8-8.6% and 4.0-8.0%. Immunocorrection of the organisms of young pigs in the early period of
postnatal ontogenesis with the PigStim-C and PigStim-M immunotropic drugs promotes the realization of the
bioresource potential of meat productivity. It was found that the animals of the 1st and 2nd experimental groups
predominated their peers in the control in live weight by 7.1 kg or 6.9% and by 8.6 kg or 8.2%, in the average daily
gain by 34 and 41 g. Slaughter weight of pigs against the background of immunocorrection was above the control by
6.22 and 7.08 kg. According to the results of the boning and trimming of half pig carcasses of the experimental
groups, the increase in the number of trimmed pork by 1.88 and 2.16 kg in the 1st and 2nd experimental groups was
found in comparison with the control.

Keywords: Pigs, PigStim-C and PigStim-M immunotropic preparations, immunity, morbidity and safety,
productivity.
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AKTHUBM3AIIUS HECIEIIU®GUYECKOM 3AIIIUTHI OPTAHU3MA
HOBBIMH UMMYHOTPOIIHBIMMU ITPEITAPATAMMAX
B PEAJIMBAIIMU TIOTEHIHHUAJIA ITPOAYKTUBHOCTHU CBUHEUN

Pe3rome. B ycnoBusix CBUHOBOAYECKOTO KOMIUIEKCA IPOBE/EHA ONEHKA 3()(EKTUBHOCTH MPUMEHEHHS UMMY-
HOTpOmHBIX mpenaparoB PigStim-C u PigStim-M HOBOpOXAEHHBIM OPOCATAM C IETHI0 peaTn3aliiii OHOpecypCHOTro
MOTEHLMAaJa POYKTHBHOCTH. Y CTAHOBJIEHO, YTO UMMYHOTpoIHble npenapatsl PigStim-C u PigStim-M He oka3zbl-
BAlOT HEraTHMBHOE BIIMSHUE Ha KIMHUKO-(H3HOJIOIMYECKOE COCTOSHME OpraHu3Ma, 00eCHeurBaloT 3JJ0POBbE U CO-
XpaHHOCTHh cBUHEH. Ha ¢oHe MMMYHOKOPPEKLNH OpraHu3Ma MOPOCIT OTMEYECHO CHIDKEHHE KOJIMYecTBa 3a0oiieBa-
Hu#t B 1,5-2,9 paza, cokpanienue cpokoB BbI3opoBiieHus Ha 11,4-23,5%, noBbllLIEHUE COXPAHHOCTU MOTOJIOBBS A0
98,0-100,0%. IlpumeHeHne UIMMYHOTPOIHBIX NPENAapaToB B paHHEM MEPUOJIE€ MOCTHATAIILHOIO OHTOIEHE3a CBUHEH
AKTHBH3UPYET KJIETOYHBIC M TyMOpaJIbHbIE (DaKTOphl Hecrenn(prUIecKoil 3alnuThl OpraHiu3Ma B YCIOBUSX HPOMBIIII-
JICHHOW TEXHOJIOTHH: (arolUTapHOW aKTUBHOCTH HeWTpoduiaoB — Ha 3,8-5,8% wu 4,2-6,4%, OakTepuuuaHON aKTHB-
HOCTH CHIBOPOTKH KpoBH — Ha 3,6-8,6% u 3,4-9,8%, MH30IIMMHOM aKTUBHOCTH TIa3MBI KpoBU — Ha 4,8-8,6% u 4,0-
8,0%. VIMMyHOKOppEKIHsl OpraHu3Ma IOpOCsAT B paHHEM HEPHO/IE MTOCTHATAIBHOTO OHTOT€HE3a MMMYHOTPOITHBIMHU
npenaparamu PigStim-C u PigStim-M cnoco6cTByeT peanm3aiiu 61opecypcHOro NOTEHIHANa MICHOW MPOYKTHB-
HOCTH. Y CTAHOBJICHO, YTO KUBOTHBIE |- M 2-if ONBITHBIX IPYII IPEBOCXOJMIN CBEPCTHUKOB B KOHTPOJIE TI0 )KUBOU
Macce Ha 7,1 kxr wim 6,9% u Ha 8,6 kT wim 8,2%, cpenHecyTouHOMY npupocTy — Ha 34 u 41 r. YOoiiHas macca CBH-
Hell Ha oHe UMMYHOKOPPEKIIMK OKa3aiach BhIlIEe KOHTPOJbHOTO Ha 6,22 u 7,08 kr. Ilo pe3ynbraTtam oOBajiKu U
JKMJIOBKH TOJIYTYII CBHHEH MOJOINBITHBIX I'PYIII YCTAHOBJICHO YBEJIMYEHHE KOJMYECTBA JKWJIOBAHHON CBMHHMHBI Ha
1,88 1 2,16 kr B 1-i1 1 2-1 ONBITHBIX TPYMNIax 110 CPABHEHUIO C KOHTPOJIEM.

KiroueBble cioBa: cBUHBH, UMMyHOTpoIHble npenapatsl PigStim-C n PigStim-M, ummyHwureT, 3a001eBae-
MOCTb U COXPAHHOCTb, POYKTUBHOCTb.

BBenenne. HeoOXomuMbIM ycIOBHEM Il pOCTa PEHTAO0ETBHOCTH M KOHKYpPEHTOCIIOCOOHOCTH
OTpaciau CBHHOBOJCTBA SIBIISICTCS pa3padOTKa M COBEPIICHCTBOBAHWE OPTaHU3AIIMOHHO-2KOHOMHUYECKOTO
Mexanu3ma S(P(HEKTUBHOTO (YHKIIMOHUPOBAHMS CBHHOBOMYECKHX oOpraHu3anuid. KIlO4eBbIM 3BEHOM
JTAHHOTO TIpOIlecca SIBJISICTCS WHHOBAIMOHHOE OOHOBIIGHUE KalHMTala, KOTOPOE BO3MOXKHO Yepe3 TeX-
HUYECKHE, OpTraHU3alMOHHbIC, SJKOHOMUYECKHE B YIIPABICHICCKHUE HOBOBBEICHNUS B opranmu3anusx [4, 11,
12, 23-25, 32, 33, 35].

Ilepexon CBHHOBOACTBA HAa TMPOMBIIUICHHYIO OCHOBY BMECTE C HECOMHEHHBIMHU JOCTOMHCTBAMH,
CIOCOOCTBYIOIIMMY yBEIIMYCHHUIO PEHTA0ENBHOCTH OTPACciH B IEJIOM, CIPOBOLMPOBal OOOCTpEeHHE U
BO3HMKHOBEHHE Psifia HOBBIX IIPOOJIEM, OCHOBHOH M3 KOTOPHIX SIBIIICTCS HECOOTBETCTBHE YCIOBUH CpEIBI
oOuTaHusl OMOJIOTMYECKUM MOTPEOHOCTSIM OpraHu3Ma cBHHEH. Pa3pa®oTka W BHEIPEHHE B TPOHM3BO/I-
CTBEHHBIH TIporiecc 3PPEKTUBHBIX TEXHOJOTHIA CONEPKAaHUSA, KOPMIICHUS W OOCTY)KHUBaHUs >KUBOTHBIX,
XOTS W TIO3BOJISET YBEJIMYUTH IPOMYKTUBHOCTH, ITOBBICHTH Ka4deCTBO IIONyYaeMOW TMPOMYKIHH M
peHTabeTbHOCTh OTpaciay B IIEJIOM, 3a4acTyl0 HapyllaeT CIOKUBIIHMECS B TIporecce dumorenesa
B3aUMOOTHOIIICHNUS OpPTraHU3Ma CBHUHEH C OKpY’Karollel cpelod U TPaJIuLIUOHHBIMU YCIOBHSIMHU COJEp-
JKaHUS U KOpMIIeHUs. TeXHOIIOrnYecKe MprueMbl COBPEMEHHBIX KPYITHBIX CBUHOBOYECKHX KOMIUIEKCOB,
HEJOCTAaTOYHOCTh MOIIMOHA, HEPAlMOHAILHOE HCIOJNB30BAHUE AaHTUOAKTEPUANBHBIX IpErnapaTroB
BBI3BIBAIOT HAPYIIEHUE METa0OM3Ma, CHIKCHUE PE3UCTCHTHOCTH OpraHM3Ma CBUHEH, YTO, B KOHEYHOM
UTOTE, MPUBOJUT K BBHICOKOH 3a00JIeBa€MOCTH U HHU3KOW MPOAYKTUBHOCTH CBHHOIIOTOJIOBBS [2, 8-10, 13,
15, 18, 20, 22].
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B Takux ycnoBusx mpupoaa >KMBOTHOTO U (PH3HONIOTHYECKHE OCOOCHHOCTH OpraHu3Ma He CIIOCOOHBI
MEHSTBCSI CTOJb K€ OBICTPO, KaK yCIOBHS COJEP)KaHHUS, KOPMIICHUS W TEXHOJOTHS >KHBOTHOBOJICTBA B
[EeJIOM. 3a4acTyl0 OpraHU3My J>KMBOTHOTO HE yAaeTcst M30exarh NeicTBUsl cTpecc-(hakTopoB M ajan-
TUPOBAThCS K W3MCHSIOUIMMCS YCJIOBUSIM OKPYXKAIOLIEH CPeNbl, YTO MPHBOJIUT K Pa3IUYHbIM (yHK-
[IMOHAJHHBIM HapyIIeHUIM 1 3a0oneBanvsiM [1, 5-7, 21, 26, 27, 30, 34].

B Buay TOrO, 9TO YCTpaHUTH NEHCTBHE MHOTHX CTpecc-(haKTOpOB HE MPEACTaBIAETCS BO3ZMOXKHEIM,
MEPBOOUEPEITHOC 3HAYCHUE MPUOOPETACT C OJHON CTOPOHBI MPOQWIAKTHKA HETaTUBHOTO BIMSIHHUS Ha
OpTraHHu3M CTPECCOPOB, C APYTOil — MOBBIIICHNE aJalTHBHBIX CIIOCOOHOCTEH KUBOTHBIX K YCIIOBHUSAM IPO-
MBIIIIEHHOTO coaepkanms. Oco00oro BHUMaHHS TPeOYIOT K ceOe¢ HOBOPOXKICHHBIC ITOPOCATA, TaK KaK OHU
Ooyee Bcero TMOABEPIKEHBI BO3ACHCTBHIO (PAKTOPOB CpEAbI, a aqanTallMOHHO-IIPHCIOCOOUTENBHbBIE Me-
XaHU3MBI UX OpraHusMa emie He copmupoBanbl. C APyroil CTOPOHBI, PAaHHUH MEPUOJ MMOCTHATAIBHOTO
OHTOTEHE3a SBJSETCA ONTHMAJBHBIM JIJIsl HAIPABIEHHOTO BO3JEHCTBHA Ha Tporecc (HOpMUPOBAHUS
3aI]_[I/ITHO-HpI/ICHOCO6I/ITCHLHBIX MEXaHM3MOB HX OpraHusma. B cBeTe BBINIECKA3aHHOTO IIPUMCHCHUEC
UMMYHOTPOIIHBIX MPEapaToB HOBOPOXKIACHHBIM MOPOCSATaM SBIISICTCS TMEPCICKTUBHBIM MTPHEMOM HHTCH-
cuduKaluu oTpaciu cBUHOBOACTBa [3, 13, 16, 17, 19, 28, 29, 31].

HccnenoBanusi mpoBeZeHbI B paMKax MEXIYyHapOJHOI0 COTPYJIHHUYECTBA Y4YeHbIX Poccuiickoit
Oeneparmu (PyKOBOIUTEIH JOKTOP OMOJIOTHYECKUX HAyK, mpodeccop Bragumup I'puropseBnu CeMeHOB)
n PecnyOmuku Kazaxcran (pykoBoAWTENbh WIEH — KOPpPECHOHIeHT HalmoHanpbHOW akageMuud Hayk
PecrryOnmmkm KazaxcraH, TOKTOp CeIbCKOXO3SMCTBEHHBIX Hayk JlacTraHOek AcwhutoexkoBrnd baiiMykaHOB) B
nepuoa 2015-2017 rr. mo NpUOPUTETHBIM OTPACISIM MPOTYKTUBHOTO KMBOTHOBOJCTBA.

Leap HacTosimei pa6oThl — peanu3anus OMOPECYPCHOrO TOTEHIMANa OPraHW3Ma CBUHEH aKTH-
BH3alMed Hecneru(pUIecKoil Pe3UCTEeHTHOCTH HOBBIMH MMMYHOTPOITHBIMH Tpenapatamu PigStim-C u
PigStim-M.

Marepuan u meroabl. HayuHo-uccrienoBarenbckas paboTa TpOBEICHA B YCIOBHSX CBHHOBO/I-
YeCKOro KOMILIEKCa 3aKpBITOro aknuoHepHoro obmectBa «IIporpecc» Uebokcapckoro paiiona Uyar-
ckoit PecrryOmmuku. O6paboTka MaTEepHAIOB OCYIIECTBIIIIACH B 1a00paTOpuu OMO- W HAHOTEXHOJIOTHH U B
naboparopuu Kadeapbl MOPQOJIOTHH, aKyIIepCTBAa M Tepanuu (GenepaabHOro rocyaapCTBEHHOTO OROJI-
JKETHOTO 00pa30BaTeIhbHOTO YUPEKIACHHUS BBICIIEro oOpa3oBaHus «UyBallckas rocylIapcTBEHHAs CElb-
cKkoxo3siiicTBeHHas akagemusi» B 2014-2017 rr. PaboTa BBIMOTHEHA B COOTBETCTBHH C INIAHOM HAyUYHBIX
uccnenopannit ®I'bOY BO Yysamickas ['CXA.

OO0BbekTaMu UCCIIeIOBaHUH OBUIN TTOPOCATa-COCYHBI, OTHEMBIIIN U MOJIOJHSIK HA OTKOPME JI0 yOOs Ha
Msico. bputm momoOpaHBl TpH TPYNIBl HOBOPOXKIEHHBIX TMOPOCAT (KOHTPOJNBHAA, l-1 ombITHasS W 2-5
OTIBITHAST) TIO TIPHHIIUITY TTap-aHAJIOTOB C YYETOM KIHMHHUKO-(U3NOIOTHIECKOTO COCTOSTHAS 1 )KHBON MacChl
1o 50 HUBOTHBIX B Ka)KJIOW IpymIIE.

Jna ompeneneHus xapakTtepa BO3ACWCTBUS Ha KIMHUKO-(H3UOJOTHYECKOE COCTOSIHHE, TeMaToJio-
TUYECKHHA M OMOXMMHYECKHWH MpOo(HIN KpOBH, MOKa3aTeNd HeCHeru(pHUIecKoil pPe3NCTEeHTHOCTH Opra-
HHU3Ma IOPOCAT, a TaK K€ Ha POCT, 3a00JIEBAEMOCTb, COXPAHHOCTh U MPOJIYKTHBHBIC KaueCTBa MOJIOJHSIKA
CBUHEH, HOBOPOXICHHBIM IOPOCSTAaM OIBITHBIX TPYII BHYTPUMBIIICYHO BBOJWUIN HWMMYHOTPOITHBIC
npenapathsl PigStim-C u PigStim-M B mo3e 0,3 M1 Ha TOJIOBY, TpeXKpaTHO Ha 1-, 4- U 7-¢ CYTKH KU3HH.
JKMBOTHBIM KOHTPOJIBHBIX TPYIII NPENapaTsl HE BBOAWIIN.

PigStim-C — KOMIUIEKCHBI MMMYHOTPOIHBIA Tpenapar s peaau3anui OHOJOTUYEeCKOrO MOTSH-
[alia CeIbCKOXO3SMMCTBEHHBIX JXUBOTHBIX. [Ipemapar mpexacraBisier co0Od BOAHYIO CYCHEH3HIO, CO-
nepxkamyto 2,5% ToiucaxapuaHOTO KOMILIEKCa APOXIKEBBIX KIETOK, MMMOOWIN3UPOBAHHBIX B arapo-
BOM renie ¢ nmobasieHueM 1,5% mpou3BoaHOro OCH3MMHA30Ja U 5% aHTHOAKTEPUAIBHOTO CPEIACTBA
TpyNIb 1e(anocmopruHOB.

PigStim-M — KOMIUIEKCHBIH TIpenapar ISl CTUMYJIIIUN HECHEIUGUISCKON pPEe3UCTCHTHOCTH Op-
raHu3Ma, HpO(i)I/IJ]aKTI/IKI/I 3a00JIeBaHNI MOJIOAHAKa CEIBbCKOXO03I1CTBEHHBIX JKMBOTHBIX, MNPCACTABIIACT
co0OH BOIHYIO CYCIIEH3HWIO, cofepkamyio 2,5% monncaxapuaHOrO KOMIUIEKCA APOMCGKEBBIX KIETOK,
MMMOOWIIM3UPOBAHHEIX B arapoBOM Teje ¢ noOamienueM 1,5% mpousBomHoro Oensummpazoma u 5%
aHTHOAKTEepPHATBHOTO Mpenapara IpyIibl MAKpOJIHIOB.

CeunoBomueckuiit komrueke 3A0 «[Iporpecc» sBIsieTCS TPEANPUSATHEM C 3aKOHUYECHHBIM ITUKIOM
MPOU3BOJACTBA CBUHHUHBI. TEXHOJIOTHUECKHUH MPOIECC OpPraHU30BaH TpeX(a3HOW MOTOYHOW CHUCTEMOH
BBIpAIIMBaHMWs W OTKOpMa CBWHEH, pa3delieHHON Ha 4 ydJacTka (9Tara): BOCIPOM3BOJICTBA, OIOpOCa,
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JIOpaIIMBaHUs ¥ OTKOpMa. [ pymImbl MOACOCHBIX CBUHOMATOK (POPMHPYIOTCS ¢ PUTMHYHOCTBIO B 7 CYTOK.
OTBEM BBITIOTHSIOT B Bo3pacTe 25—26 CyTOK.

Pesynbrathl. [lapaMeTpbl MHUKpOKIMMATa B LEXax I COJCPYKAHHS IOACOCHBIX CBHHOMATOK C
MOPOCATaMH, TMOPOCAT-OTHEMBIIICH W MOJOJHSIKA CBUHEH Ha OTKOpPME 3a BECh IEPUOJ HAOIIOJCHUS
HAaXOAWJIUCh B TIpeAeNiaX 300THTHEHHYECKUX HOPM M COOTBETCTBOBAIIM IMOTPEOHOCTSIM OpraHm3Ma C
YYIETOM ITOJIOBO3PACTHBIX Tpym (Tadymmna 1).

Tabmmna 1 — MUKpOKIIUMAT IIOMENICHUH ISt COIEpKAHUS CBUHEH

[Momerenue asst coaepKaHusl B IEPHOI:
IToka3zarenb
nojcoca oTbeMa OTKOpMa
+

Temnepatypa, °C 21892118100,1102* 18,80+0,17 16,00+0,15
OTHOCHUTEIbHAS BIAXHOCTh, % 66,80+0,80 65,20+0,49 61,80+1,16
CKOpOCTh IBHKEHHSI BO3/TyXa, M/C

3UMHHH TIEPHOA 0,10+0,01 0,14+0,01 0,23+0,01

JICTHUH NepHoOx 0,31+0,01 0,44+0,01 0,68+0,03
Konnenrpauus:

YIJIEKUCIbIH ra3, % 0,16+0,01 0,16+0,00 0,19+0,00

aMMUaK, Mr/m’ 6,40+£0,51 13,40+0,75 15,20+0,58

CepoBOJIOPOJ, mr/m’ 3,00+0,32 3,40+0,51 4,20+0,58
MukpoGHast 00CEMEHEHHOCTb, THIC. M. .M 18,80+0,58 19,60+0,75 26,60+1,03
*TeMmepaTypa BO3lyXa B MECTE OTIbIXa IOPOCAT (JIOTOBE) B MEPBYIO HEACIIO KU3HH IIPU JIOKAILHOM 000rpeBe HH(ppa-

KpPaCHBIMU JIAMIIAMH.

Kopmienne cBuHEH Ha NpEANPHATHH OCYMICCTBISETCS MOJHOPAUMOHHBIMH KOMOWKOpMaMH Ha
OCHOBE 3€pPHOBOH CMecU COOCTBEHHOH BBIPAOOTKH C JOOABICHHEM KOHLEHTPATOB KOPMOBBIX IPOU3BOJI-
ctBa kommannun OOO «IIpemuKopm». IlopocsaT-cocyHOB HauMHAIOT NMPHYyYaTh K CaMOCTOSITEILHOMY
MOEJaHUI0 KOPMOB, HAUUHAsI ¢ 9-T0 IHA KHU3HU. B KOpMJIEHHH MOPOCST-COCYHOB HCIOJB3YIOT IpecTap-
TEpHBII KOMOUKOPM 1yt TiopocsT B Bo3pacte 9-45 mueit CIIK-3 CTAPT. [IpuroroBienrne KkoMOMKOPMOB
JUTSE IOpOoCcAT Maccoit 12-30 Kr oCyIIecTBISIOT IMyTeM J00aBiIeHUs K 3epHOBON cmecu 20 % KoHIEHTpaTa
kopmoBoro st mopocsit KEBM CK-4. Momonuak cBuHel kuBoil maccoit or 30 mo 70 Kr KopMsAt
cOaJaHCUPOBaHHBIM KOMOMKOPMOM, noOasneHueM 15 % konuentpata kopmoBoro KbBM CK-5, a cBuneit
xuBoi Maccoit 70-110 xr — 10 % konnenrpara kopmooro KbBM CK-6.

VYcnoBus conepX aHus U KOPMJICHHMsS CBHHEH Ha cBHHOBogueckoM komruiekce 3A0 «IIporpeccy
Yebokcapckoro paiiona YP coOoTBETCTBYIOT peKOMEHIYEMBIM M CIIOCOOCTBYIOT HPOSIBICHUIO Y )KUBOTHBIX
TEHETHYECKH 3aI0)KEHHOT'O TOTEHIMala MPOXYKTHBHOCTH, a COONIOJCHHE BETEPHHAPHO-CAHUTAPHBIX
MIPaBUJI U pekrMa GYHKIIMOHUPOBAHUS MPEANIPUATHA 00€CIIeUnBaeT ero BeTepHHApHOEe OJIaronoiayyne.

B Tedenue ompITHOTO Mepuoia 3a MOPOCSITaMHU BCEX TPYIN Besld HabironeHue ¢ Qukcanuel moka-
3aTelneil TemMreparypsl Teja, YaCTOThl CEPAEUHBIX COKPAIIEHUH U IbIXaTeIbHBIX JBIKCHUM.

3a Bce BpeMs HaOMIOAEHUS HE OBLIO BBIABICHO SBHBIX Pa3IMYMi B IIOBEACHYECKUX PEAKIMAX
JKUBOTHBIX, 32 UCKITIOUEHHUEM KPAaTKOBPEMEHHOMN CTpecc-peaklMy Y TOPOCAT OMBITHBIX TPYIII ITOCHE BHY-
TPUMBIIIEYHOI'0 HHBELMPOBAHUSA UM UMMYHOTPOITHBIX IPENapaToB, a TaKXkKe CIOpaguuecKy BO3SHUKABIINX
cilydaeB 3a00JI€BaHUH B MTOJONBITHBIX IPYMIIAX, ONMCAHHBIX B HUXKE.

Pe3ynprarel uccienoBaHUS TeMaTONOTMYECKUX IOKas3aTeleil MopocAT OMBITHBIX TPYIH IMpeacTaB-
JICHBI B Ta0numa 2.

JuHamMKKa KOJIM4YECTBa SPUTPOLUTOB M JEHKOIIMTOB, a TAK)KEe KOHLEHTPALUN [eMOIIO0NHA B KPOBU
TTOPOCAT KOHTPOJEHOH, 1-1 W 2-H OMBITHBIX TPYII 3a BECh MEPHUOa HAOMIOMEHNUH OTBEUYaNa 3aKOHOMED-
HOCTSIM BO3PaCTHBIX M3MECHEHH KapTHHBI KPOBH U OblIa B IpeAesax (GU3HOIIOTHIECKUX HOPM.

B 14-cytouHoM BO3pacTe KOJMUYECTBO JPUTPOLUTOB B KPOBU HOPOCAT 1-H OMBITHOW TPYIIIbI
OBIIO TOCTOBEPHO BHIMIE Ha 5,3%, a 2-it onbITHOM — Ha 5,8%, 9em B koHTpoIe. B 30-, 60- u 90-cyrounom
BO3pacTe KOJMYECTBO OJPUTPOLMTOB TaKXKe OKa3aJoch BBIIIE KOHTPOJIBHOTO TOKazaTelss B KpPOBHU
>KUBOTHBIX 1-i ombITHOM Tpynmsl HA 7,5, 7,6 u 5,1%, a 2-it onbiTHOM — Ha 8,8, 8,0 u 5,7% COOTBETCTBEHHO
(P<0,05).
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Tabnumna 2 — ['emaTonornyeckye mokasaresin MOJIOAHSIKA CBUHEH

ITokazaTens Bospac, cyr.
1 14 30 60 90
KonTponbHas rpymnma
SpurporuTsl, X102/ 4,52+0,07 4,52+0,06 4,56+0,08 6,02+0,10 6,68+0,11
TemormoGus, T/ 98,80+1,16 96,80+0,80 91,80+0,97 93,00+1,30 95,20+2,08
Jleiikomutst, x10%/1 7,04£0,19 13,22+0,21 12,64+0,26 12,100,62 11,92+0,72
1-s1 onbITHAS TpyIIa
Dpurponutst, x10'%/1 4,50+0,07 4,76+0,05* 4,90+0,07* 6,48+0,13* 7,02+0,08*
CemornoGum, T/ 99,00:£0,95 99,80-+0,86* 95,80+1,43* 97,40+1,21% 100,20+1,07
Jleiikous, x10%/1 7,06+0,20 14,780, 13%%* 15,840, 1 1% 14,24+0,29* 13,86+0,32*
2-51 OIIBITHAS TPYIIIA
SpurporuTsl, X102/ 4,52+0,07 4,78+0,06* 4,96+0,09* 6,50+0,12%* 7,06+0,09%*
CemormoGum, T/ 98,80+1,07 99,60+0,81* 95,60+1,29% 97,60+1,08* 99,80+1,16
Jleiikowuts, x10%/1 7,04£0,18 14,80-£0,10%** 15,90:£0,07% 14,32+0,24* 13,72+0,24*
* P<0,05; *** P<0,001.

Konnenrpamus remorinoOuHa B KpoBU HopocsaT 1-ii ombiTHON Tpymmel B 14-, 30- u 60-cyTouHOM
BO3pacTe Obla BEHINIE 10 CpaBHEHUIO ¢ KOHTposieM Ha 3,1, 4,4 u 4,7% COOTBETCTBEHHO, a B KPOBH KH-
BOTHBIX 2- ombITHOW rpynmsl — Ha 2,9, 4,1 u 4,9%. B 90-cyTouHoM Bo3pacTe KOHIEHTpalus remMo-
TJIOOWHA B KPOBH MOPOCAT 1-1 M 2-i1 OMBITHBIX TPYII TAKXKE OKA3a1ach BBIIIE KOHTPOJIHHOTO MOKA3aTems
Ha 5,3 u 4,8% COOTBETCTBEHHO, HO CTATUCTHYECKH HEIOCTOBEPHO.

YBenuueHne KOJIM4ecTBa YPUTPOIIMTOB U TOBBIIICHHE KOHICHTPALIUN [eMOTIIO0NHA B KPOBH MTOPOCST
OTBITHBIX TPYMNI CBUJCTEILCTBYET 00 aKTHUBHU3AI[MM I'eMOI033a Ha ()OHE BHYTPUMBIIICUYHOTO BBEICHUS
UMMYHOTPONHBIX mpernapatoB PigStim-C u PigStim-M B paHHeM nieprojie TOCTHATAILHOTO OHTOTEHE3a.

KonnuecTBo neUKOMTOB B KPOBU MOPOCAT 1-it onbITHOM Tpymimbl B Bozpacte 14, 30, 60 u 90 cyTok
0Ka3aJIoCh BBIIIE KOHTPOJBHEIX Mokasareneit va 11,8%, 25,3, 17,7 u 16,3%, a 2-ii onbiTHOM — Ha 12,0%,
25,8, 18,3 u 15,1% cootBercTBeHHO. CleayeT OTMETUTh, YTO YUCIO JIEUKOLUUTOB B ONBITHBIX IPYIIAX HE
BBIXOAWJIO 3a TIpefienbl (pu3umonormdecknx HOpM. CremoBaTenbHO, MPOWCXOMUT JEHKONHWTO3, HE Tpe-
BBIIIAOIINH (DU3HOTOTHYSCKUE HOPMBI.

JuddepeHupoBka JEHKOIUTOB KPOBH MOPOCHT MPEICTaBICHA B Ta0nuIe 3.

bazodunsr Ha mepBBIe CyTKH XKH3HH OTCYTCTBOBAJIM B KPOBU CBUHEH BCEX HCCIEMYyEMBIX TPYIIIL.
B kpoBu mopocsar 1-ii ombITHOW rpynmbl B 14-, 30-, 60- u 90-cyrounom Bo3pacte 0a30(uIIOB OBLIO
ooumbire Ha 0,4 %, 0,8, 0,8 u 0,8%, a 2-ii onsiTHON — Ha 0,6 %, 0,8, 1,0 1 0,8 % COOTBETCTBEHHO, HEXKEIH
B KOHTpOIIE.

KonmaecTBo 303MHO(HUIOB B KPOBH MOPOCST OMBITHBIX TPYTIT OKa3aJOCh TOCTOBEPHO HIDKE, Y€M B
KOHTpOJIe, HaunHasi ¢ 14-cyTouHoro Bo3pacrta. bonee sipko NaHHBIA (aKT BBIPAKEH Y TOPOCST BTOPOM
ONBITHOM TPYMIIBL.

JlocTOBEpHBIX Pa3NUYMiA TOTM IOHBIX HEHUTPO(HIIOB B pa3pese MOJONBITHBIX TPYII HE BBISIBICHO
(P>0,05). OrHocuTenbHOE KOJMYECTBO MATOYKOAAEPHBIX M CETMEHTOSACPHBIX HEUTPO(UIOB, H
MOHOITUTOB OBLITO HIKE B KPOBH IOPOCAT OMBITHBIX TPYIII, HaunHast ¢ 14-cyTouHoro Bo3pacta (P<0,05 —
0,001), mexxemu B xoHtTpone. [Ipuuem, HamOonee BBIpakeHHas pazHWIA HaOIIOAANach MO CETMEHTO-
saepHsIM HelTpodunam. Tak B 14-, 30-, 60- m 90-cyToOYHOM BO3pacTe B KPOBU TOPOCSIT 1-i OIBITHOM
TPYIIbl OTHOCUTEIBHOE KOJHMYECTBO CETMEHTOSIICPHBIX HEUTPO(QUIOB O0Ka3ajJOCh HUXKE KOHTPOIBHOTO
nokazarens Ha 7,0%, 11,4, 10,2 u 6,4%, a 2-i onbiTHOM — Ha 5,8%, 10,6, 9,6 u 5,8% COOTBETCTBEHHO.
Cremyer TakKe OTMETUTh, UTO B 1-i U 2-f ONBITHBIX TPYIIIAaX, HECMOTPS HA SIBHOE CHIDKEHUE JIOJIH CeT-
MEHTOSJEPHBIX HEHTPOPHIOB OT OOIIEro KOJIMYECTBA JIEHKOIIUTOB, X KOJUYECTBO OTHOCHTEIHHO BCEX
HEHUTPOPHUIOB BO3POCIIO 10 OTHOIICHHUIO K KOHTPOJIBHOU Tpyme. Takum 00pa3oM, MPOUCXOAUT CHUKEHUE
KOJIMYECTBA HEUTPOPUIIOB C SAAEPHBIM CABUTOM BIIPABO.
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Tab6muua 3 — JleitkonuTapHast popMyIia mopocsT

Fpyma Bospacr, cyr.
1 14 | 30 60 90
bazoduisr, %
KonTponbsHas - 0,2+0,20 0,2+0,20 0,4+0,24 0,4+0,24
1-s1 ombITHAS - 0,6+0,24 1,0+0,32 1,2+0,20* 1,240,20*
2-s1 onbITHAS - 0,8+0,20 1,0+0,32 1,4+0,24%* 1,2+0,20*
Do3uHOPUIIBI, %o
KonTponsHas 0,2+0,20 1,0+0,32 1,4+0,24 1,6+0,24 2,0+0,32
1-s1 ombITHAS 0,2+0,20 0,2+0,20%* 1,4+0,24 1,0+0,32* 0,8+0,37**
2-51 OTBITHAS 0,2+0,20 0,4+0,24* 1,240,20* 1,2+0,20* 1,2+0,37*
Heiitpodmuis! 10H5b1E, %
KonTponsHas 0,6+0,24 0,8+0,20 0,6+0,40 0,8+0,37 0,8+0,20
1-s1 onbITHAS 0,4+0,24 0,8+0,20 0,4+0,24* 0,8+0,37 1,0+0,32
2-51 OTBITHAS 0,6+0,24 1,0+0,32 0,6+0,24 1,0+0,32 0,8+0,37
Heiirpoduisl nanoukosnepHsie, %
KonTponbpHas 10,8+0,37 6,8+0,37 3,0+0,45 3,0=0,45 3,0£0,45
1-s1 ombITHAS 10,6+0,40 3,6+0,40%** 1,440,24%* 1,6+0,24%%* 2,4+0,24%*
2-51 OLBITHAS 11,0+0,45 3,840,37%** 1,6+0,24%* 1,84+0,20%* 2,24+0,20%*
HeiliTpoduis! cermeHTos IepHEIe, %o
KonTposnbhas 37,6+0,40 34,2+0,58 33,8+0,58 37,8+0,37 42,2+0,37
1-s1 ombITHAS 38,4+0,51 27,240,58*** 22,4+0,51*** 27,6+0,51%** 35,840,37%**
2-51 OTBITHAS 37,24+0,37 28,44+0,40%** 23,2+0,37*** 28,2+0,37*** 36,4+0,40%***
JImmdonutsr, %
KonTponsHas 47,0+0,71 53,4+0,51 58,0+0,55 53,0+0,71 47,8+0,37
1-s1 onpITHAS 46,6+0,51 64,8+0,37*** 71,0+£0,45%** 65,0£0,55%** 55,6£0,51***
2-51 OTBITHAS 47,2+0,66 63,24+0,37*** 70,4+0,51%** 63,44+0,51%** 55,040,45%**
Monouutsl, %
KonTponpHas 3,8+0,37 3,6+0,24 3,0+0,32 3,2+0,37 3,8+0,37
1-s1 ombITHAS 4,0+0,32 2,84+0,37* 2,440,24* 2,8+0,37* 3,24+0,37*
2-51 OTIBITHAS 3,8+0,37 2,440,24%** 2,0+0,32* 3,0+0,32* 3,24+0,20%*
* P<0,05; ** P<0,01, *** P<0,001.

AHanu3 OTHOCHTENBHOTO KOJIHYECTBA JIMM(MOIMTOB CBUACTENHCTBYET O goctoBepHOM (P<0,001)
MOBBIIIEHWH WX KOJIMYeCTBa B |- U 2-i OMBITHBIX IpyMnax, HauuHas ¢ 14-cyTouHoro Bo3pacra. JlaHHbIi
MOKa3aTellb 0CTABAJICS BBIIIE aHATOIMYHOTO MTOKA3aTelNs KOHTPOJIBbHOM IPyIIb! y )KUBOTHBIX 1-H ONBITHOMN
rpynmnsl B 14-, 30-, 60- u 90-cyrounoM Bo3pacte cooTBeTcTBeHHO Ha 11,4%, 13,0, 12,0 u 7,8%, a y
KUBOTHBIX 2-W ombITHOW Tpymmel — Ha 9,8%, 12,4, 10,4 u 7,2% cootBercTBeHHO. ClemoBaTennHO,
HCIBITYEMbIC IMMYHOTPOITHBIE TIPENapaThl BEI3BIBAIOT TUMQOIIMTO3 B KPOBU CBHHEH.

Pesynbrarel wccnenoBaHuil HEeCHEU(PUIESCKON PE3MCTEHTHOCTH OpPTaHUu3Ma IMOPOCST ITOJOIBITHBIX
rpynn Ha (OHE BHYTPHMBIIIEYHOTO BBEICHUS MMMYHOTPONHBIX TpemnaparoB PigStim-C u PigStim-M
MpeJICTaBJICHbI HA pUCyHKax 1-3.

B Bo3pacte 14 cyTok (paronuTapHas akTHBHOCTb HEHTPOPUIOB KPOBU y MOPOCAT 1-i U 2-i OIBITHBIX
IpyNI OKa3alach BBINIE KOHTPOJIBHOIO Mokasarend Ha 4,8 U 5,6 % cooTBeTCTBEHHO, B 30-cyTOYHOM
Bo3pacte — Ha 5,0 u 5,4 %, B 60-cyrounom — Ha 3,8 1 4,2 % u B 90-cyTouHOM BO3pacTe — Ha 5,8 u 6,4 %
COOTBETCTBEHHO.
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BakrepununHas akTUBHOCTH CBIBOPOTKH KPOBH HOPOCST MOJOMBITHBIX TPYII HE UMeTa JOCTOBEPHBIX
oTiimuuit B 1-cyrouHoM Bo3pacte. OmgHako yxke B 14-CyTOYHOM BO3pacTe OHa ObLIa JOCTOBEPHO BHIIIC
KOHTPOJIBHOTO ToKa3zarteist Ha 3,6 u 3,4 % y mopocAr mepBoi 1 BTOPOH OMBITHBIX TPYTII COOTBETCTBEHHO.
B 30-, 60- u 90-cyrouyHoMm Bo3pacTe OaKTEpULUIHAS aKTHBHOCTH CHIBOPOTKH KPOBU TOPOCST MEPBOii
ONBITHOM TPYIIIBI OKa3ajach BbIIIE KOHTPOJIBHOIO MoKa3aTens Ha 6,2, 8,4 u 8,6 %, a y mopocsaT BTOpoi
OTBITHOH TpymIel — Ha 6,6, 7,8 1 9,2 % COOTBETCTBEHHO.

JIu3ouMMHAsT aKTHUBHOCTH TIJIa3MBbl KPOBH MOPOCST OMBITHBIX TPYII MMENa JOCTOBEPHBIC OTIMYUS B
nepuof ¢ 14-cyTouHoro Bo3pacrta U 0 KOHIIA CPOKa HAOJIOACHUSI.

Tak, B 14-cyTouyHOM BO3pacTe JM30IMMHAs aKTMBHOCThH IUIa3Mbl KPOBHU MOPOCIT KOHTPOJIHLHOM
rpynnsl OblUTa HIDKE TOKas3aTeseil nmepBoi U BTOpOW ombITHBIX Tpynm Ha 4,8 u 4,0 % cOOTBETCTBEHHO, B
30-cyrounom — 6,2 u 5,4 %, B 60-cyrounom — 7,4 u 7,2 %, B 90-cyrounom Bo3pacte — Ha 8,6 u 8,0 %.
Taxum 00pa3oM, pe3yibTaTbl UMMYHOJOIMYECKOTO HCCIIEIOBAHUS KPOBU CBUICTENBCTBYIOT O TOM, YTO
BHYTPHMBILICYHOE HHBEIIMPOBAHHE TTOPOCSITaM HMMYHOTPOIHBIX npenapaToB PigStim-C u PigStim-M B
paHHEM TEepHOAE MOCTHATAIBHOTO OHTOTE€HE3a CIOCOOCTBYET aKTUBH3ALMU KIIETOUHBIX M TYMOPANbHBIX
(axTOpoB HecrieuPHUIECKON PE3UCTEHTHOCTH oprann3Ma. CienyeT oTMeTuTh, uyTo PigStim-C oka3sbiBaeT
OoJiee BBIpKEHHBIM CTHMyIUpYOmMui >(GdEeKT Ha (arormuTapHyl0 aKTUBHOCTh HEHUTpOohWIOB M Oak-
TEPUIUIHYIO0 aKTUBHOCTH CBIBOPOTKH, a PigStim-M — Ha TM30IIMMHYIO aKTHBHOCTH TIIa3Mbl KPOBH.

B TeueHune ompITHOro MEepHoOAa B pa3HbIE CPOKH IIOACOCA, OThEMa H OTKOpMa CPEIU KUBOTHBIX BCEX
TPyl BO3HUKAIHU ClIyyau 3a00I€BaHHM.

B mepuoasl HOBOPOXKIEHHOCTH M TMOJCOCA MPEUMYIIECTBEHHO PETHCTPUPOBAIN 3a00JeBaHUS,
XapaKTepHU3YIOIIKECs IOHOCOM HEMH(EKINOHHON 3THOJIOTHH (Tabnuua 4).

Tabnuua 4 — 3aboneBaeMOCTh U COXPAHHOCTH MOPOCST B MEPHUOJIBI HOBOPOXKICHHOCTH U TIOACOCA

oasarens I'pynna ®UBOTHBIX
KOHTpOJIbHAS 1-s1 ombITHAS 2-51 OTIBITHAS

KonnuectBo nopocsr 50 50 50
3aboneno 26 11 9
Brzpoposeno 24 10 9
[Tano 2 1 -
[IpomomKUTENPHOCTE OOJIC3HEH, CYyTOK 1,96 1,55 1,67
CoxpaHHOCTb, % 96,00 98,00 100,00

3a0oneBaHus MpOTeKadn Oe3 TOBBIIMIEHUS TEMIIEPaTyphl TeNla, BBIPAXKEHHOW AaHOPEKCHHM U THUIIO-
nuHamud. Tepanuio Npy BO3HHUKABINIUX 3a00JCBAHUSIX MPOBOIMIN MPUHITHIMU B XO3SHCTBE KOMILICKC-
HBIMH METOJ]aMH, C IPUMEHEHHEM aHTHOAKTEPHAIHHBIX MTPETapaToB MIMPOKOTO CIEKTpa AEHCTBUSI.

Kax BumHO u3 Tabnuuel 4, cpeau MOpOCAT KOHTPOJIBHOW TPYIIBI 32 MEPHOJ HOBOPOKACHHOCTH U
nojcoca 3aUKCHUpoBaHO 26 ciydaeB 3a00J€BaHUM, MPH 3TOM Tepamnus NPH BOZHHUKIINX 3a00JeBaHUSIX
OBLIa yCIIeNTHON UMb B 24 ciydYasix, 2 MOPOCEHKA MaIH OT MCTOIIEHUS W 00€3BOKHBAHUS B PE3yJIbTaTe
MMoHOCa He3apas3HoH 3Tthosioruu. B 1-if ombITHO# rpymire 3adukcupoBano 11 3aboneBanuii mopocsr, u3
koTopbIx 10 m3neunnuck u 1 man, a Bo 2-i ombITHOH rpymnme — 9 ciayyaeB 3a00yieBaHUI MOPOCST, BCE U3
KOTOPBIX H3JIeYHINCh. CpemHsst MPOJODKUTEIBHOCTh 3a00JIEBaHUI MOPOCAT KOHTPOJIBHOM TPYMHIBI CO-
craBuna 1,96 cyrok, 1-it onmsiTHOH — 1,55 CyTOK, a 2-i onbITHOHM — 1,67 cyTOK. 3a0071€Ba€MOCTh ITOPOCAT
1-it m 2-} OmBITHOW TPYII OKa3ajJach HUXKE KOHTPOJBHOTO IMOKa3aTess cooTBeTcTBEeHHO Ha 30 u 34 %,
KpOME TOTO JOCTOBEPHO YIYUIIWICA MOKa3aTeslb 3(PQPEeKTUBHOCTH TEPaNeBTUYECKUX MEPONPHUITUH H
COXPaHHOCTH TIOPOCHT.

Cpenu 3aboneBaHuil MOPOCAT-OTHEMEIIICH (TabmuIa 5) BemyIiee MECTO 3aHUMalia OTEYHAsT OOJIEC3Hb,
COIMPOBOX/IAIOMIASACS CUMITOMAMH TIOKPACHEHHMS W OTE€Ka BEK, KOHBIOHKTUBUTAMH, BOJSTHUCTBHIMHU
WCTEUSHUSMH U3 TJIa3, a TAKXKe YXYAIEeHHEeM OOIIero KIMHINYECKOTO COCTOSHUS, MPOSBISIONIETOCS IIaT-
KOCTBIO TIOXOAKH, OTKA30M OT KOpMa U BOJBI.

Tepam/Ho IIpyU BO3HUKIIHNX SaGOﬂeBaHI/IHX MMPOU3BOJWIM HE3aAMCIJIUTCIIBHO MPU MCPBBIX KIIH-
HUYECKHUX TPHU3HAKAX, JIO TOSBJICHUS CHMIITOMOB TOPaXCHUS HEPBHOW CHCTEMBI, OOIICIPHHSATHIMH B
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Tabnuua 5 — 3aboneBaeMOCTh U COXPAHHOCTH MOPOCIT-OThEMBIIIEH

I'pynma >KMBOTHBIX
Iloka3zaTtens
KOHTPOJIbHAS 1-s1 onBITHAS 2-5 OIBITHAS

KonuuectBo nopocsat 48 49 50
3aboseno 14 5
Be1zgoposeno 13 5
TTano 1 - -
[IponomxuTensHOCTH O0NE3HEN, CYyTOK 2,43 1,86 2,00

o 97,92 100,00 100,00
Coxpanrocts, % 94,00% 98,00* 100,00*

* COXpaHHOCTB 32 BCE MPEIBIIYIINE TEPUOIBI.

BETEPHUHAPUU CXEMaMH{ JIedeHus. Tak ke KaKk M B IOJACOCHBIH NEPHOA, CPEAH HOPOCIT-OTHEMBILICH
BO3HUKAIM Cly4yau 3aboyieBaHUil C CUMIITOMaMHM MOHOCAa He3apaszHoM atuosyoruu. Kpome Toro, B oTheM-
HBI{ MIEPHO Yy IOPOCAT GUKCHUPOBATIMCH €IMHUYHBIE CIy4an IPyTrUX 3a001eBaHui, HATPUMED apTPUTOB.

Cpenu mopocsAT-OThEeMBIIIeH KOHTPOJIBHON TPYIIIBI 3aperucTpupoBain 14 3a0oneBaHuil He3apa3HOU
ATHOJIOTHH, Tepanusd 13 3 HUX OblIa YCIENTHOW ¢ OOIel MpoaoKUTEIFHOCTRIO OoJie3Hen 2,43 CyTOK,
OJIMH TIOPOCEHOK-OThEMBII may. B 1-ii ombITHOH rpynme 3adukcupoBaHo 7 ciuydaeB 3aboJeBaHUi,
Tepanus BCeX M3 HHUX Oblja YCIENIHOH, a CpeIHss MPOAOJDKUTENFHOCTh cocTaBmia 1,86 cytok. Bo 2-i
OIBITHOM IpyIe 3aQUKCUPOBAHO 5 3a00JI€BaHUIl TOPOCAT, BCE U3 KOTOPHIX U3JIECUMIINCH B CPEIHEM HEpe3
2,00 cyrok. Takum 00pazoMm, MPUMEHEHHWE UMMYHOTPOITHBIX MPENapaToB CIIOCOOCTBOBANIO CHUKEHHIO
KOJIMYECTBa 3a00JIeBaHUI MOPOCAT B Mepuof oTbema B 2,0-2,8 pasa, a ux npoaokuTensHoctu Ha 0,43-
0,67 cyToxk.

Cpenu 3aboneBaHUM MOJOAHSAKA CBHHEH BCEX TpexX IpymIl B MEpUOJ] OTKOpMa HambOoliee 4acThIMH
ObUIM OPOHXHTBHI, MPOSBIAIONIMECS KauuleM 0e3 MOBBILICHUS TEeMIIEPaTyphl Tella W yXyIIIEHHs O0LIero
KIMHAYECKOTr0 cocTosiHUA (Tabmuua 6). Takxke yacTo BeTpedaiuch 3a00Je€BaHUs C MPHU3HAKaMH IOpa-
KEHUS CYyCTaBOB. Tepamuio NpH BO3HUKIIMX 3a00JI€BaHUSAX OCYINECTBIISUIM OOLICIIPUHATHIMH B BETEpPU-
Hapuy ¥ B JAaHHOM XO34KCTBE IIpUeMaMH U METOJJaMH JICUEHUSI.

Tabmuma 6 — 3a6071€BaeMOCTh U COXPaHHOCTh CBHUHEH HA OTKOPME

I'pymnma >KMBOTHBIX
[Tokazarens
KOHTpOJIbHAS 1-s1 ombITHAS 2-51 OTBITHAS

KonuuectBo nopocsat 47 49 50
3abomneno 12 7 8
Be1zgoposeno 12 7 8
ITano - - -
[IponomxuTensHOCTH OONE3HEN, CYyTOK 3,25 2,86 2,88

o 100,00 100,00 100,00
Coxpanrocts, % 94,00* 98,00* 100,00*

* CoXpaHHOCTb 32 BCE MPEABIIYIIHE TIEPUOMBL.

B mepron oTkopMa cpenu CBHHEH KOHTPOJBHOW TPYMITEI BO3HUKIIO 12 cirydaeB 3a0osieBaHuid, B 1-if
OTBITHOM — 7, a BO 2-ii onbITHON — 8. CpemHss MpoA0HKUTEILHOCTE 3a00IeBaHNH MOJIOTHSAKA COCTABHIIA
3,25 cyTOK B KOHTPOJBHOM rpytiie, 2,86 cyTok — B 1-if onbITHON U 2,88 cyTOK — BO 2-i onbITHOH. [Ipn
9TOM Tepanus pH Beex clydasx 3a0oneBaHuil Oblia 3 QEeKTUBHON U Magexa He 3apUKCUPOBaHO.

Takum oOpa3oM, Ha OCHOBE aHayM3a 3a00JIEBaEMOCTH W COXPAHHOCTH CBHHEW B TEPHOJBI HOBO-
POKAEHHOCTH, IOJCOCA, OThbeMa U OTKOpPMa YCTAHOBIJIEHO, YTO BHYTPHUMBIIIEYHOE BBEICHHE HMMYHO-
TponHbIX npenaparoB PigStim-C u PigStim-M mopocsitaM B paHHeM Iepuojie MOCTHATaIbHOTO OHTO-
TeHe3a CHIDKAeT KOJMYECTBO 3a00JICBaHMI, COKpaIlaeT CPOKH BBI3JIOPOBIICHHS W TOBBIMIAET 3¢ hek-
TUBHOCTb TEPANIEBTUIECKUX MEPOTIPUSATHIA, a TAK)KE TIOBBIIIAET COXPAHHOCTB.
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3a mepuoj ombiTa peryisspHo B Bozpacte 30, 60, 90, 120, 150, 180 u 210 cyToxk HpOU3BOIUIH
B3BCIIMBAaHNE CBUHEH BCeX Tpex Tpymil. MHIWBHIyanhbHOW OIIEHKH JXHBOH MacChl 0CcOo0€i HE IMPOBO-
JIUIIOCH, B3BEIIMBAHUIO MO/ABEprajach Kakaas IpyMia CBUHEH ¢ MOCIEeIyIOIIUM ONPEIeIeHUEM CPEeIHETO
Beca MaTeMaTHYECKUM IyTeM (Tadnuna 7).

Tabnuna 7 — Jlunamuka pocta CBUHEH

['pymnma »KUBOTHBIX
Bo3spact
KOHTPOJIbHAsI 1-s1 onbITHAs 2-5s1 onbITHAS
JKupas macca, kr

1 1,00 1,00 1,00

30 6,59 7,02 7,09
60 15,23 16,23 16,46
90 26,84 28,65 29,02
120 41,81 44,61 45,22
150 59,32 63,42 64,20
180 79,94 85,50 86,58
210 103,79 110,92 112,34

CpeHecyTOUHBII IPUPOCT XKUBOH MACCHL, T

1-30 186 201 203

30-60 288 307 312

60-90 387 414 419

90-120 499 532 540

120-150 584 627 633

150-180 687 736 745

180-210 795 847 859

1-210 489 523 530

Kak BuznHO U3 npeacTaBieHHON TaONHUIIbI )KUBasi Macca CBUHEH BCeX TPeX TPy, UMesl OJMHAKOBbIE
3Ha4YeHMS TPU POXKIACHUH, IFTAHOMEPHO yBEJIIMYMBAJIACh O KOHIIA OMBITHOTO Mepuosa. Tak, *uBas Macca
CBUHEIN KOHTPOJIbHOW Tpymniiel B Bo3pacTe 210 cyTok oka3anack paBHOW B cpenHeM 1o rpymme 103,79 kr.
KuBas macca cBuHE# 1-i ONBITHOM TPyNIbI K KOHITY MEpHoAa OTKOpMa OKa3ajiach paBHOW B CpeHEM IO
rpymme 110,92 xr, gto Ha 7,13 kT wim 6,87 % O6ombIIe KOHTPOIBLHOTO MOKa3aresns. JKuBas Macca CBUHEH
2-ii OTBITHOW TPYMIIBI, TAKXXKE OKa3anach OOJbIIEe KOHTPOJBHOTO MoKasaTens Ha 8,55 kr wiu 8,24 %, u
cocTaBuia B cpegHeM no rpymnmne 112,34 kr.

CpemHecyTOYHBIE TIPUPOCTHI KMBOW MacChl CBHHEHW |- W 2-H ONBITHBIX TPYIIT OKAa3ajHCh BEIIIC
KOHTPOJBHBIX TTOKa3areneil. Tak, yKa3aHHBIN MOKa3aTedh CBUHEH 1-il ombITHOM rpynmsl 3a 1-i, 2-#, 3-i,
4-11, 5-1, 6-1 1 7-11 MecsIbl BRIpAIlIMBAaHUS OKa3alics BbILIE KOHTpoiabHOrO Ha 15 T, 19, 27, 33, 43,49 u 52
T, a y CBUHEH 2-i ONBITHOW rpymnmbl B Te ke Cpoku — Ha 17 1, 24, 32, 41, 49, 58 u 64 T COOTBETCTBEHHO.
CpenHecyTo4HbIe MPUPOCTHI CBUHEH 1-if M 2-H OMBITHON Tpylm B CpelHEM 3a BCE MEPHOJBI MOJCOCa,
O0ThEMa M OTKOpMa OKa3aJIMCh BhIIIE KOHTPOJIBHOTO MoKa3aTensd Ha 34 u 41 1.

CrnenoBarenbHO, MPUMEHEHHE MOPOCSITaM B PaHHEM IIEPHOAE IOCTHATAIBHOTO OHTOTEHE3a HM-
MyHOTponHbIX mnpenapatoB PigStim-C n PigStim-M cmocoOcTByeT Ooiiee MHTEHCHBHOMY WX POCTY B
MIEPUO/BI TTOICOCa, OThEMa U OTKOpMa.

B Bo3pacte 210 cyTok ObUT MpoW3BeNeH KOHTPOJIBHBINA YOO MATH CBUHEH M3 KOKAOH Ipynmbl. Y 00ii
YKUBOTHBIX TIPOU3BOIMIICS B yOOHHOM 1exe MscomnepepadaTriBaromero npemnpustus WII [laneesa O.B.
no azapecy Uysamickas PecnyOmnuka, YeOokcapckuii paiion, c¢. Wnuten, yn. CoBxo3Has, 1. 4a, corjiacHO
MpaBUJIaM BETEPHHAPHOTO OCMOTPa yOOMHBIX JKUBOTHBIX U BETCPHUHAPHO-CAHUTAPHON HKCIEPTU3bI MACA U
MSICHBIX IIPOJYKTOB.
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Tabnuua 8§ — MsicHast IpOSYKTUBHOCTH CBHHEH

I'pyrmna ®KHBOTHBIX
TTokazarens

KOHTPOJIbHAs 1-s1 onibITHAS 2-51 OTIBITHASI
[peny6oitnas macca, Kr 103,79 110,92 112,34
AOGCOITIOTHBI IPUPOCT, KT 102,79 109,92 111,34
CpeaHecyTOYHbIH MPUPOCT, I/CYyTKH 489 523 530
VYo6oiinas macca, KT 70,4+0,28 76,62+0,48 77,48+0,62
Yo6oriHbIii BeIXoa, % 67,83 69,08 68,97

ITo pe3ynbpTaTamM KOHTPOIHHOTO YOOs CBUHEH (Tabyiuia 8) BBEIABIECHO, UTO YOOWHBIN BBIXOA Y CBHHEH
KOHTPOJBHOM Tpynmsl coctaBuil 67,83 %, mpu cpenneit macce Tymu 70,4 kr. YOoitHas Mmacca cBuHeH 1-i
U 2-i ONBITHBIX TPYNI B CPETHEM UMelia 3HaueHus 76,62 u 77,48 kr, uro Ha 6,22 u 7,08 Kr OoJbIlIe KOH-
TPOJIBHOTO NTOKA3aTEIsl.

[Momumo abCOMOTHOTO YBEIMYEHUs YOOIHOM Macchl CBUHEH Ha (pOHE MPUMEHEHHUS UMMYHOTPOITHBIX
npenapaToB, y HUX YBEIHUYWICS Takke W yOOHHbIH Beixod. Tak, yOOWHBIM BBIXOX y CBUHEW 1-if u 2-if
OTBITHOW Tpymm uMen 3HadeHue 69,08 u 68,97 %, uto Ha 1,25 u 1,14 % 0OoJple KOHTPOIBLHOTO MOKa-
3aTes.

MpeiiievHas TKaHb BCEX MCCIICIOBAHHBIX TYII OblIa XOPOIIO pa3BUTa, 0COOCHHO Ha CIIMHHOM U Ta30-
OeIpeHHOo# YacTsX, MUK ObUT B OCHOBHOM O€JI0TO IBeTa, Ha HEKOTOPHIX TYIIaX UMell OJeTHO-PO30BHII
OTTCHOK. Macca Tyl CBHHEH BCeX TpYINI OblIa B mpezenax oT 39 mo 98 Kr BKIIFOUHTENHHO, a TONIIHHA
IITUKA HAJl OCTUCTBIMH OTPOCTKAMH MEXIY 6-M B 7-M TpyIHBEIMHU MO3BOHKAaMHU ObLIa B mpenenax ot 1,5
1o 4,0 cMm, He cunTas ToMmUHY MKyphl. CiaexpoBarensHo, cornacHo ['OCT 7724-77 «Msco. CBUHUHA B
TylIax U MOJYTYIIax», CBUHUHY, OJyYEHHYIO OT KUBOTHBIX BCEX HCCIEAYEMbIX TPYMI, CIEAYET OTHECTH
ko Il kaTeropuu (MscHas MOJIOJTHSIK).

ITocne pazmeneHust Tyl Ha MOJIYTYIIM M OXJKICHHUS B XOJOIWIBHOW Kamepe MpU TeMIlepaType
-3...-5 °C u cxopocTu OBWXEHHUS Bo3myxa 1-3 mM/c B TeueHue 10—13 yacoB CBMHHMHA Ha KOCTSX, IOINY-
YeHHAas OT BCEX TpeX TPy Obla HampaBJieHa Ha OOBAIKY M XKHIIOBKY. Pe3ynbTaTsl 0OBAKH M KIJIOBKH
CBUHUHBI TIPEJICTABIICHBI B Ta0MIIC 9.

Tabmmna 9 — O6BasKa ¥ KHIOBKA CBUHBIX ITOTYTYII

oxasaters I'pynmna »XUBOTHBIX
KOHTPOJIbHAS 1-s omeITHAS 2-51 ONIBITHAS
Macca oxJax1eHHO! MOy TYyIIH, KT 34,74+0,13 37,78+0,24 38,22+0,31
CBHHHHA XKUJIOBAHHAS, KI' 21,65 23,53 23,81
IImnuk, xr 4,93 5,36 5,43
lkypxka, kr 2,36 2,57 2,60
Pebpa s xomyenust, kr 3,13 3,40 3,44
CyXO0XKUITUS, XPALIH, KT 0,66 0,72 0,73
TexHUYeckue 3a4NCTKU U OTEPH, KT 0,07 0,08 0,08
Kocts, kT 1,95 2,12 2,14

[omyTymm OT Bcex Tpex IPyIN COOTBETCTBOBAIM IMTMEHUYECKUM TPEOOBAHUSAM, IPEABIBIIEMBIM K
0e30MmacHOCTH 1 MHUIIEBON LIEHHOCTH Msca yOOMHBIX JKMBOTHBIX. Tak, Ha Bcex oOpasiax ObljIa XOpOIIo
BBIpKEHAa KOpPOYKa MOJACHIXaHHA OJeTHO-po30BOro IBera. MbIIsl Ha pa3pe3e ObLUIM BIAXHBIMH Ha
OLIYIIb, HO HE OCTABJISUIM MOKPOIO MSTHA Ha (MIBTPOBAJBbHOM Oymare, LIBET COOTBETCTBOBAJI A00pOKa-
YEeCTBEHHOW CBUHHMHE U OBbLI OT CBETIIO-PO30BOTO 10 KpacHoro. KoHcucTeHHs Msica Obliia yrpyras, siMKa,
oOpasyromasicsi Ipy HaJaBIMBAaHUM MaiblieM, OBICTPO BBIPABHUBAJIACH. 3amax ObUl crenu(uveckui,
CBOWCTBEHHBIN MACY cBHHEH. JKup ObU1 B OCHOBHOM 0€JI0T0 L[BETa, MecTaMu OsieaHo-po3oBoro. Koncuc-
TEHIHUs MsrKas, 3nactudHast. Cyxoxunns ObUTH IIOTHBIMH, YIIPYTHMH, C IJIaKOH, OnecTaiiel cycTaBHOM
MTOBEPXHOCTHIO.
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Kak BumHO U3 TpeAcTaBIeHHON TaOJHUIBI, OOBAJIKA U JKWJIOBKA TOJYTYII HE BBISBHIIA JOCTOBEPHOTO
YBEIMYEHHSI TOJIM BBIXOMA OTJENBHBIX KOMIOHEHTOB, OJTHAKO BMECTE C TEM CYIIECTBEHHO YBEIHMYMIOCH
KOJIMYECTBO XMWJIOBAHHON CBUHUHEI. Tak, Macca OXJIaXICHHBIX MOIYTYI B IIKype, C BRIPE3KOi, 6e3 6akoB
1 0e3 HOXKEK CBUHEH 1-il U 2-1 ONBITHBIX TPYII OKa3aJlach OOJbIIE MAaCChl KOHTPOIBHBIX MOIYTYII Ha
3,04 u 3,48 xr. B 3T0i#1 CBSI3W BHOJNIHE OOBSCHUMO TO, YTO YBEIMYMIIOCh M KOIUYECTBO >KUJIOBAHHOM
CBUHUHBI, TIOJYYEHHON OT CBHHEW OMBITHBIX TPYMIl. Tak, KOJIMYECTBO KUJIOBAHHONH CBUHHHEI, ITONYYEH-
HOW OT OJHOM MOJYTYIIX CBHHBU 1-ii ONBITHON IpyHIbI, OKa3anoch Ha 1,88 Kr 0oJbIlle KOHTPOIBHOTO
MoKasaress, a 2-i onbITHOM rpynnsl — Ha 2,16 kr. Kpome Toro ot monmytyur 1-if U 2-i ONBITHBIX TPYIII
YBEITUYIIIOCH KOJMYECTBO ToiaydeHHoro mmuka Ha 0,43 u 0,50 xr, a pebep mnsa xomuenus — Ha 0,27 u
0,31 Xr COOTBETCTBEHHO. B CBSI3M C YBENWYCHHEM >KHBOM MAacChl U COOTBETCTBEHHO MACCHI IMOJIYTYII
CBHUHEH OMBITHBIX TPYIMI, TAKXKE YBEIUYMWIOCH KOJIUYECTBO MOTYUYCHHOM IIKYPKHU, CYXOXKWINNA U XPSIIeH,
KOCTH U TEXHUYECKHX TTOTEPb.

[Tocne oOBanKu OMpENENsId COJACPKAHUE OCHOBHBIX MHILIEBLIX BEIIECTB W DHEPIeTUYECKYIO IICH-
HOCTB CPEJTHUX MPOO KIIOBAaHHOM CBHHUHBI (Tabnuia 10).

Tabmuua 10 — ConeprkaHre OCHOBHBIX MHUILEBBIX BEIECTB U SHEPTeTHYECKAs [ICHHOCTh CBUHUHBI

okasarens I'pymma KHBOTHBIX

KOHTPOJIbHASI 1-s1 onBITHAS 2-51 OTIBITHAS
Boga, r B100 r cBUHUHBI 52,51+0,11 52,84+0,22 52,62+0,48
Benku, r 8100 r CBUHUHBI 14,32+0,08 14,82+0,17* 14,98+0,16**
Kupsl, r 8100 r cBUHUHBI 33,32+0,13 31,40£0,10%** 31,46+0,46%**
3oma, r B100 r CBUHMHBI 0,96+0,04 0,94+0,04 0,94+0,05
OHepreTuyeckas IEHHOCTh, Kkaj B100 I CBUHUHBI 356,40+2,29 360,20+1,24 359,4042,25

* P<0,05; ** P<0,01, *** P<0,001.

Kak BugHO M3 TaOmuIbl, cofep)KaHHE OCHOBHBIX IHTATENbHBIX BEIIECTB M JHEpreTH4ecKas IeH-
HOCTh MsicCa CBUHEW BCeX Tpex IpyI, Takke cooTBeTcTBOBano cBUHMHE Il xateropuu. OnHako ciemyeT
OTMETHTB, YTO COJep)KaHHe Oeika ObUIO IOCTOBEPHO BBIIIE B MsICE CBMHEH OMBITHBIX Ipynm. Tak,
conepxanme 6emka B 100 T Msica cBUHEH 1-1 ONBITHOM TPyIIIBI OBUTO BEIIIIE KOHTPOJIBLHOTO MTOKA3aTelsT Ha
0,50 r, a 2-ii onbITHOH — Ha 0,66 T. Kpome Toro, B Msice CBUHEH ONBITHBIX IPYyMIl OBIJIO MEHBILEE COAEp-
’)KaHue xupa, Ha 1,92 r B 1-if onbIiTHON U Ha 1,86 T Bo 2-i onbITHOH rpynmne. PasHuna sHepreTuueckoi
LIEHHOCTH MACA CBUHEH TpeX Ipymil Obljla CTATUCTUYECKH HEIOCTOBEPHOH.

Taxum 00pazoM, MOXKHO 3aKJIFOYHTh, YTO BHYTPUMBIIICYHOE BBEJCHUE MTOPOCATAM B PAHHEM TIEPUO/IE
MOCTHATAIILHOTO OHTOT€HE3a MMMYHOTPONHBIX mpenapaTtoB PigStim-C u PigStim-M cnocoGcTBoBao
YBEJIMYEHHUIO UX MSCHOM MPOAYKTUBHOCTU. TaK, OT CBUHEN ONBITHBIX I'PYIII IOJIy4€HO OOJbLIE Msca, KaKk
Ha KOCTH, TaK U XHJIOBAaHHOTO, KPOME TOr'0, B MSCE CBMHEH OMBITHBIX I'PYMIl JOCTOBEPHO YBEIHMUMIOCH
coJep)kaHue Oellka ¥ CHU3HUIIOCH COZIEPKaHUe JKUPa.

O6cyxnenusi. CynecTBeHHOE BIUSHHE Ha MPOAYKTHBHBIC KadecTBAa CBHHEH OKAa3bIBalOT YCIOBUS
coJep KaHUsl U KOPMIIEHUS, M Pa3BUTHE CBMHOBOJCTBA JOJDKHO IOAPAa3yMEBaTh pa3pabOTKy U BHEIpPEHHUE
B NPOM3BOJCTBEHHBIH Mporecc d3PPEKTUBHBIX TEXHOJIOTHHA COMACPKAHUS, KOPMIICHUS M OOCITY KHBaHHUS
JKUBOTHBIX, IMO3BOJISIIOIIMX YBEIHMYUTH NPOIYKTHBHOCTh, MOBBICUTh KAYECTBO MOMYyYaeMOH MPOLYKIHU H
peHTabenbHOCTh oTpaciu B nenoM. Ho 3agacTyro Ha IpakTHKe HOBOBBEICHHUS M MHHOBALMM HAPYINAIOT
CJIOKHMBIIIMECS B Tpoliecce QHUIOTeHe3a B3aMMOOTHOIIICHHS OPraHU3Ma CBHHEH ¢ OKpYy)Kalollel cpenoi u
TPaZUIIMOHHBIMH YCJIOBUSIMH COJEpPXaHMs M KOPMIIEHUS. B Takux ycloBuSAX Ha OpraHu3M CBHHEH MO-
CTOSIHHO AEUCTBYIOT HETaTHBHBIC (DaKTOPHI CPEAbl, YTO NPUBOIUT K HAPYIICHUIO MeTaboin3Ma, CHIKe-
HUIO PE3UCTEHTHOCTH OpraHu3Ma CBHHEH W, B KOHEYHOM MTOTe, K BBICOKOW 3a007€Ba€MOCTH M HU3KOH
MPOAYKTUBHOCTH CBUHOIIOTOJIOBBSI.

C nenbio obOecrieyeHUs1 3MOPOBBs, COXPAHHOCTH M TOBBILICHUS NMPOAYKTUBHOCTH CBHHEH COBpe-
MEHHBIE YUCHbIE U IPAKTUKYIOLIIE BETCpUHAPHbBIE BPaul PEKOMEHAYIOT IPUMEHSTh Pa3HOro poaa Ouoso-
THYECKH aKTUBHBIE BellecTBa. COBPEMEHHBIM BeTepHMHApHBIA (hapMaleBTUYECKH PBIHOK IpeiaracT
0ONBIION acCOPTUMEHT TaKWX MNpenapaToB, HO MO pe3yidbTaTaM aHali3a JOCTYMHOH JHTEpaTyphl IO
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JAHHOW TEeMAaTHUKE, MOXKHO 3aKJIIOUUTh, O HEZOCTaTOYHOH 3()(EKTUBHOCTH NpeAiaraeMbIX CpPEACTB.
OCHOBHBIMH IIPUYMHAMH TOMY SBJISIETCSI OTCYTCTBHUE KOMIUIEKCHOTO I€HCTBHUS, JOPOrOBU3HA, HAJIMUYHUE
OTpaHMYEHHH MO HCIOJB30BAHUIO NMPOXYKIMH Ha (OHE WX MPUMEHEHUs u Jpyrue. B To xe Bpems
KOMITJICKCHBIMH, 3()()EKTUBHBIMH W 00ECHEUMBAIOIIMMH BBICOKOEC CAHHUTAPHOE KAaueCTBO MPOAYKLHUH
JKUBOTHOBOJICTBA SIBJISIFOTCST MMMYHOTporHble mnpenapatsl PigStim-C u PigStim-M, paspaGoraHHbIe
ydueHsIMH UyBaIckoi TocyIapCTBEHHOH cenbckoxo3siicTBeHHON akamemun B.I.CemenosiM, @.I1. TleT-
PSHKHHBIM U JIp.

JaHHas Hay4YHO-HCClleIOBaTelIbCcKasg paboTa TOCBSILEHA HAYYHO-TIPAKTUYECKOMY OOOCHOBAaHUIO
11eJ1ecO00Pa3HOCTH AaKTUBU3AIUU HeCTIeHu(HUECKONH PEe3UCTEHTHOCTH OpraHu3Ma CBUHEH HOBBIMH UMMY-
HoTponHbIMH mpenapatamMu PigStim-C u PigStim-M ¢ nenbio peanuzanuu OHOpECYpCHOTO MOTEHIHAa
UX OpraHu3Ma.

Ha ¢one BHYTpHMEBITIICYHOTO BBEACHUS WMMYHOTPONHBIX TpemnaparoB PigStim-C u PigStim-M B
paHHEM IepHOJe MOCTHATAIFHOTO OHTOTeHe3a HaOIoJaeTcs yBEIHMYeHHE KOJNYEeCTBa 3PUTPOLUTOB U
TIOBBIIICHUE KOHIEHTPALUU TeMOTJI00MHA B KPOBH HOPOCST OIMBITHBIX TPYMI YTO CBHIACTEIBCTBYET 00
AKTHBH3ALUHU B UX OpPraHU3Me reMOoI033a.

Taxk xe, Ha poHE BHYTPUMBIIICYHOTO BBEICHUSI HIMMYHOTPOITHEIX TiperapaToB PigStim-C u PigStim-
M HaOnromaercs JICHKOLUUTO3, HE IMPEBBILAIOINN (DU3HOJIOTHYECKHE HOPMBI, C SIPKO BBIPRKEHHBIM
nuMdonuTo3oM Ha (OHE MOBBIMICHUS KoiuyecTBAa 0a30(HIOB M HEHUTPOIICHHM C SIICPHBIM CIBUTOM
BIIPAaBO, a AHAJIM30M OEJIKOBOTO MPO(UIL yCTAaHOBIEHHO JOCTOBEPHOE YBEIMYEHHE B CHIBOPOTKE KPOBH
MOPOCAT KOHIEHTpallMK o0miero Oeika 3a CYeT TJI00YJIMHOBOH, MPEUMYIIECTBEHHO Y-TIO00YINHOBOM
¢bpakuum.

Ha ¢one mpumenenus nmmyHOTponHBIX npenapatoB PigStim-C u PigStim-M mpoucxoauT akTHBH-
3aIUsl KIIETOYHBIX M TYMOPAIbHBIX (PAKTOPOB HECTICU(PHUECKON PE3UCTEHTHOCTH OpPTraHU3Ma IOPOCSIT.

AHanu3 3a007€BaeMOCTH ¥ COXPaHHOCTH CBHHEH B MEPUOJBI MTOJICOCA, OThbeMa U OTKOpMa Ha CBUHO-
BomueckoM koMmriuiekce 3AO «IIporpecc» BeisBUIL, 3 dexTuBHOCTS NpenaparoB PigStim-C u PigStim-M B
obecrieueHNH 370pOBhS M COXPAaHHOCTH TOTOJIOBRs cBUHEH. Ha done mpumenenus PigStim-C u PigStim-
M konmdecTBO 3ab00iieBaHUI Cpequ MOPOCSAT B MEPHOJ IMOJACOCa CHU3WIOCh B 2,36-2,89 paza, a ux
MPOIOJDKUTENBFHOCTD cokpaTtuiack Ha 14,8-20,9%. B mepuon orbema 3a0oneBanuil Obi10 MeHbIIe B 2,0-
2,8 paza, a WX TPOAOIDKUTENHFHOCTh Kopoue Ha 17,7-23,5 %. B mepmonm oTkopma 3a0o0ieBaeMOCTh
cHusmiack B 1,5-1,7 paza mpu cokpamieHuu npogonkurensuoctd Ha 11,4-12,0 %. CiaenyeT OTMETUTD, 9TO
COXpaHHOCTh CBHHEW 1-il u 2-if ombITHBIX Tpynn coctaBuiaa 98,0 u 100,0 % mpu 94,0 % coxpanHOCTH
MOPOCST B KOHTPOJILHOU TpYyIIIE.

JKuBas Macca cBuHeW Ha (oHE NMpUMEHEHHS MMMYHOTPOITHOTO mpemapara PigStim-C k koHITY
nepuoJa OTKOpMa oKaszajach paBHOM B cpeaneM 1o rpymnne 110,92 xr, uro Ha 7,13 kr unu 6,87 % Gonbiie
KOHTPOJIBHOTO TOKa3arens. JKeiBas macca cBuHell Ha ¢one PigStim-M, Takxke okazanach OoJblIe KOH-
TPOJBHOTO MOKa3areis, Ho Ha 8,55 xr wim 8,24 %, u coctaBmia B cpenHeM o rpynne 112,34 xr. Cpen-
HECYTOYHBIE MPHPOCTHI XKUBOW Macchl CBUHEH Ha (hOHE WMMYHOKOppeKnuu mnpenaparoM PigStim-C
OKa3aJIuCh BBIIIE KOHTPOJILHBIX TOKa3zatenelt 3a 1-i, 2-i, 3-i, 4-i, 5-i1, 6-if u 7-i MecsIIbl BhIpalTUBaHUs
Ha 151, 19, 27, 33, 43, 49 1 52 1, a ”UMMYHOTPOITHEIM TipenaparoM PigStim-M B Te e cpoku — Ha 17 T,
24,32, 41,49, 58 u 64 r coorBeTcTBeHHO. CpeTHECYTOUHBIE IPUPOCTHI CBUHEH B CPETHEM 32 BECh MTEPHO/T
onbITa yBenuuuianch Ha 34 u 41 r cytku. CnenoBaTenbHO, IPUMEHEHHE NIOPOCATAM B paHHEM NEpHOJE
MOCTHATAILHOTO OHTOTeHe3a MMMYHOTPOIHBIX mperaparoB PigStim-C u PigStim-M cmocoOcTByeT nx
POCTY B IEPHOJIBI [I0JCOCA, OTHEMA M OTKOPMA.

Mo pesynmpTaTaM KOHTPOJLHOTO yOOsi YOOHHBIN BBIXOA Yy CBUHEW Ha ()OHE WMMYHOKOPPEKIUH
OKazajcs BHINIE KOHTPOJBHOTO Ha 6,22 kr mpu npumeHeHnn PigStim-C u Ha 7,08 xr — PigStim-M.
IToMumMO abCOMIOTHOTO yBENINYEHUs YOOHHOI Macchl Ha (poHE MPUMEHEHUSI HMMYHOTPOIIHBIX IIPENapaToB
YBEIMYMIICS TaKXe U yOouHbIi Bbixoa Ha 1,25 u 1,14 % cooTBeTCTBEHHO.

Macca oxJIaXkJeHHBIX TTOJYTYII B LIKYpE, C BBIPE3KOH, 0e3 6akoB 1 0e3 HOXKEK CBHHEH Mmociie mpuMe-
HEHHUsI UMMYHOTpONHBIX TpenaparoB PigStim-C un PigStim-M oxazanack 0osbllie MacChl KOHTPOIBHBIX
nonytym Ha 3,04 un 3,48 xr. KomndecTBo XWJIOBAaHHOW CBHHUHBI, MOJyYEHHOW OT OJHOM MOIYTYyIIH
CBUHBH Mocie npuMeHenus PigStim-C okazanock Ha 1,88 Kr Ooblie KOHTPOJIBLHOTO TOKA3aTeNs, a mocie
npuMeHeHus PigStim-M — Ha 2,16 kr. OT moyTyIn CBHHEH, MOABEPTHYTHIX MMMYHOKOPPEKIIUH, YBe-
JUYHIIOCH KOJMMYIECTBO ToirydeHHoro mmuka Ha 0,43 u 0,50 xr u pedbep mst kormruenus rva 0,27 n 0,31 xr.
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B cBs3u Cc yBenmueHHEM XHMBOM Macchl M COOTBETCTBEHHO MAcCChl MOJIyTYIl CBHHEH ONBITHBIX IPYII,
TaKXKe YBEJIMUYMWIOCh KOJMYECTBO IOJIyUYCHHOM HIKYPKH, CyXOXWIMH M XpALIeH, KOCTH U TEXHUYIECKUX
MOTEPb.

BrLsiBIIEHO [OCTOBEpPHOE MOBBILICHHE COAEPKAaHHUS OelnKka M CHH)KEHHE KOJHMYECTBa KUpa B Msce
cBUHEH ONMBITHBEIX TpymiL. Tak, comepikanue O6enka B 100 r msca cBuHEH 1-i ONBITHOM rpynIbl OBLIO BHIIIE
KOHTpOJBHOTO nokazarens Ha 0,50 r, a 2-it onbiTHOM — Ha 0,66 T, a cogep:kaHue xKupa MeHblee Ha 1,92 r
B 1-if oneiTHOM U Ha 1,86 T BO 2-i ONBITHOM TpyMIIE.

Taxum 00pazoM, MOXKHO 3aKJIFOYUTh, YTO BHYTPUMBIIIEYHOE BBEJCHUE IOPOCATAM B PaHHEM MEPUOJE
MTOCTHATAJILHOTO OHTOTeHEe3a WMMYHOTPOMHBIX TpemapaToB PigStim-C m PigStim-M cmocoGcTBOBaANO
YBEIUYEHHUIO X MSICHOM MPOAYKTHUBHOCTU. Tak, OT CBUHEW OMBITHBIX TPYII MOJyYeHO OOJbIIe Msica, Kak
Ha KOCTH, TaK M >KWJIOBAHHOTO, KPOME TOTO, B MsCE CBUHEW OMBITHBIX TPYHII JOCTOBEPHO YBEINYMIOCH
coJep)kaHue OelKa, U CHU3MWIOCh COJEPIKaHUE KUPa.

3akmouenne. [IpoBeieHHas HayYHO-HCCIIEAOBaTEIbCKas paboTa MOATBEPKAACT 11eTIECO00Pa3HOCTD
MMYHOKOPPEKIIMH OpraHu3Ma MOpPOCAT B paHHEM INEpHOAE MOCTHATAIBHOTO OHTOTEHEe3a MMMYHOTPOII-
HeiMH TipermapatamMu PigStim-C u PigStim-M ¢ menbio peanm3anuul OHOpecypcHOTO IOTEHIMANa WX
opranm3ma. Ha (oHe BHYTPHMEBIIIICYHOTO WHBEIMPOBAHUS HMMMYHOTPONHBIX mpemapaTtoB PigStim-C
u PigStim-M mopocsitaMm TpeXKpaTHO, ¢ MHTEPBAJIOM TpPOE€ CYTOK Ha 1-e, 4-e u 7-¢ CYyTKH )KHU3HHU B JI03€
0,3 mMJ1 Ha rooBY HabOJIIO#AETCA JOCTOBEPHOE yBEIHMUEHHE MTOKa3aTesel pocTa, 00eceynBaeTCs 300POBbE
U COXPAaHHOCTb MOJIOJHSIKA, YBEIMYMBAETCSI KOJIMUYECTBO MOJIYy4aeMON CBHUHMHBI, NIPU OTCYTCTBUHU Hera-
TUBHOTO BO3JICHCTBUS Ha KIMHUKO-(DMU3UOJOTMYECKOE COCTOSIHUE OpraHM3Ma CBHHEH M o0ecredeHuH
CaHUTAPHOTO KAYeCTBa MPOAYKIHH.

BriBOABI.

1. [TapameTpsl MUKpPOKINMaTa B IOMEIIEHUAX AJIS COJIep>KaHUsI CBUHEH B TIepHOJIbI ITOCcOCa, OTheMa
U OTKOpMa HAaXOJWIHCh B Mpejaenax 300rurueHudeckux HopM cornmacHo PJI-AIIK 1.10.02.04-12 u
YAOBJICTBOPSIIN OMOJIOTHYECKUM ITOTPEOHOCTSIM COOTBETCTBYIOIIEH BO3PACTHOM IPYTIIbI dKUBOTHBIX.

KopMmienue cBHHEH OCYIIECTBISUIOCH cOaTaHCHPOBAHHBIMH KOMOMKOpPMaMH Ha OCHOBE 3EpHOBOM
cMecH COOCTBEHHOM BBIpaOOTKH U KOHIIGHTpaToB Nipon3BozacTBa Gpupmel OO0 «IIpemuKopmy.

2. Pa3paOoTaHHbIle IMMYHOTPOITHBIC IpeHapaTbl HE OKa3bIBAIOT HETaTHBHOE BIMSHHUE HA KIMHHUKO-
(GHU3M0IOTHYECKOE COCTOSIHME OpraHU3Ma CBHHEH, 00eCIeunBaroT 3/10pOBbE M COXPAHHOCTh CBHHOIIOIO-
JIOBBSL.

[pumenenune PigStim-C u PigStim-M B cmocoO6cTBOBANIO CHIKEHUIO KOJTMUECTBa 3a00ieBaHmii B 1,5-
2,9 paza UM COKpAIICHHIO CPOKOB BBI3HOpOBIeHHA Ha 11,4-23,5 %. YcTaHOBIEHO MOBBILIEHHE COXPAH-
HOCTHU CBUHEH B 1-1 u 2-i1 onbITHBRIX rpymmax 10 98,0 m 100,0 % npu 94,0 % B KoHTpOIIE.

3. UmmyHoTpomnHbie npenaparsl PigStim-C u PigStim-M akTHBU3UPYIOT TeMOI033, BBI3BIBAs MO3U-
TUBHYIO IMHAMHKY T€MaTOJOIrMYECKOr0 1 OMOXUMHYECKOTo npoduiieii oprann3Ma CBUHEH B OHTOT€HE3E.

Ilocne nmpumeHeHHs yKa3aHHBIX MMMYHOTPOIHBIX IIPENapaToOB yCTAHOBJIEHO JOCTOBEPHOE IIOBBI-
[IEHUE KOJIMYECTBA dPUTPOIUTOB Ha 5,1-7,6 % u 5,7-8,8 % u koHueHTpamu remorinodbuna Ha 3,1-5,3 % u
2,9-4,9 % COOTBETCTBEHHO, a TaKXKe JICHKOLUUTO3, HE MPEBHILAIOMNN (UIUOTOTHIECKUE HOPMBI C SIPKO
BBIPOKECHHBIM TUM(OIINTO30M Ha (DOHE TOBBIICHUS KOJIMYECTBA 0a30(MIOB U HEUTPOTICHUH C SICPHBIM
CABUTOM BIpaBo. [loBbIlieHHe KomMyecTBa 00Iero Oeska B ChIBOPOTKE KpoBH Ha 2,3-4,0 % u 1,9-4,7 %
OBUTIO BBI3BAHO AKTHMBU3ALMEH BHIPAOOTKH TIIOOYIMHOB, NPEHMMYIIECTBEHHO Y-TIOOYIMHOBOW (Qpakiuu
Oenka, Ha (poHE IMMYHOKOppeKInU opranu3ma npenapatamu PigStim-C u PigStim-M.

4. IlpuMeHeHHEe HMMMYHOTpPOIIHBIX IPENapaToB B paHHEM IIEPHOAE IIOCTHATAIBHOIO OHTOIEHe3a
CBUHEW aKTHBH3HPYET KJIETOYHBIE W TyMOpalbHbie (DaKTOPbl Hecnenu(UIecKO 3aluThl OpraHu3Ma B
YCIIOBUSX MPOMBILIICHHON TEXHOJIOTUH: (arounTapHON aKTUBHOCTU HeiTpodwmios — Ha 3,8-5,8 % u 4,2-
6,4 %, OaKTepUIINIHOW aKTHBHOCTH CBIBOPOTKH KpoBW — Ha 3,6-8,6 % u 3,4-9,8 %, IM30IMMHON aKTHB-
HOCTH TU1a3Mbl KpoBU — Ha 4,8-8,6 % u 4,0-8,0 %.

5. IMMyHOKOppEKLUsl OpraHu3Ma MOpPOCAT B PaHHEM IEPUOJE MOCTHATAJIBLHOTO OHTOreHEe3a MMMY-
HoTporHbIMH TipemapatmMu PigStim-C u PigStim-M cnocobcTByeT peannzanuu OHOpeCcypCHOTO IOTEH-
Uaja MCHOH MPOIYKTUBHOCTH.

BerepuHapHO-caHUTapHOI SKCIEPTH30H YCTaHOBIEHO, YTO UMMYHOTpOMHBIEe Tpenapartbl PigStim-C
u PigStim-M He OKka3bIBalOT HETaTHBHOE BIUSHHE HA OpPraHOJICNTHYECKHE, OMOXUMHYECKHE U CIEKTPO-
METPHUYECKHE [IOKA3aTeNIN CBUHUHBI, U 00ECIICUNBAIOT €€ 10OPOKaueCTBEHHOCTb.
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YCTaHOBJIEHO, YTO KUBOTHBIE 1-i U 2-H OIBITHBIX TPYIII MTPEBOCXOAMIN CBEPCTHIUKOB B KOHTPOJIE IO
xuBoH Macce Ha 7,1 kr i 6,9 % u Ha 8,6 xr umn 8,2 %, cpenHecyTOUHOMY TIpUpocTy — Ha 34 m 41 1.

VYo6oiiablii BbIXOJ cBUHEH Ha (oHe WMMyHOKoppekmuu mnpernaparamu PigStim-C u PigStim-M
OKazasics Bolmie Ha 6,22 xr u 7,08 KT, HEKETU B KOHTPOJIE.

[To pesympraTtam OOBaNM W KWJIOBKM MOJYTYII CBUHEH MOJOIBITHBIX TPYNI YCTaHOBJIEHO YBEIH-
YEHHME KOJIMYECTBa >KUJIOBAaHHOW CBUHUHBI Ha 1,88 u 2,16 kr B 1-if ¥ 2-i ONBITHBIX Ipynmnax Mo Cpas-
HEHUIO C KOHTPOJIEM.

BrisiBneno moctoBepHOe MoBbIIeHHE conepkanus Oenka Ha 0,50 u 0,66 % u CHUKEHHE KOJIHYECTBa
xupa Ha 1,92 n 1,86 % B Msce cBUHEH OMBITHBIX TPYIIIL.

Pexomenpammu. C 1enpio peanu3anud OHMOPECYpCHOTO TOTEHLMANa OpraHu3Ma CBUHEH B
MIPOMBIIINICHHOM CBUHOBOJICTBE PEKOMEHYEM:

1. HoBOpPOXKJAEHHBIM MOPOCITaM BHYTPHUMBIIIEYHO, TPEXKpAaTHO Ha 1-e, 4-e U 7-€ CyTKH >KU3HU
WHBEIIPOBATH HMMYHOTPONHEIH npenapat PigStim-C B no3e 0,3 M Ha TOOBY.

2. [opocstaM BHYTPUMBIIIEYHO WHBEIMPOBATH MMMYHOTPOIIHBIA Tpemnapar PigStim-M B jo3e
0,3 M1 Ha roJIoBy TPEXKPATHO C MHTEPBAJIOM TpOE CYTOK Ha l-e, 4-¢ U 7-€ CYTKM MOCTHATaJbHOIO
OHTOTEHE3A.

Br160p MMMYHOTpOIHOTO TpenapaTta ClelyeT OCYIIECTBISTh Ha OCHOBAHWHU (HapMaKOJIOTHYSCKHX
OCOOCHHOCTEW C y4YeTOM KIMHHKO-()HU3UOIOTUIECKOTO0 COCTOSIHHS TIOPOCAT W AMH300TOJOTHYECKOH
00CTaHOBKH.
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HIOIKA OHIMAIJIITTHIH IIOTEHIHUAJIBIH IC )KY3IHE ACBIPFAHJIA ')KAHA
NMMYHOTPOITBIK IPEITAPAT OPTAHU3MHIH EPEKIIE KOPFAHBICBIH BEJICEHAEHIIPE I

Annoranus. [Ilomka ecipeTiH KeIIeHIHIH XKaFIalbIH/A j)KaHa TYBUIFaH TOpaiiapslH OMOPECYPCTHIK OHIMILITIK
aneyeTiH icke acklpy MakcatbiHaa PigStim-C sxone PigStim-M MMMyHOTpONTHI HpemnaparTaplblH THIMIUITIH Oa-
ranay xyprizinmi. PigStim-C sxone PigStim-M uMMyHOTpONTHI mpemapaTrTapbl aF3aHbIH KIMHUKA-(DU3HOIOTHUSITBIK
JKaFJaiibIHa Kepl ocep eTIEeHTiHi, IIOIKaIapAblH JEHCAyIBIFBl MCH CaKTAIyBIH KaMTaMachl3 €TETiHI aHBIKTAJIBL.
Topaiinap opraHu3MiH IMMYHOKOPPEKIHsIAY OapBICBIHAA CHIPKATTapAbIH 1,5-2,9 ece a3aiiraHbl, caybIFy Mep3iMiHIH
11,4-23,5% xpickapysl, caHAplK cakTaimybl 98,0- 100,0% neitin >xorapiagsl. VIMMyHOTpONTHI mpemapaTTapabl
KOJIIaHy LIONIKAHBIH €pTe OHTOTeHe3 OapBICHIHIA ar3aHbIH CIEHU(PUKAIBIK eMEeC KACYIIABIK )KOHE TyMOPAaNIbABIK
KOpFaHbII (haKTOpJIapbIH aKTHBALMIIAWIBI. OHIIPICTIK TEXHOJOTHS JKarainapblHaa: HedTpoduianepain ¢aro-
UTAPIBIK Oencenainiri — 3,8-5,8% sxone 4,2-6,4%, KaH capbICybIHBIH OaKTCPUIMIATTI OeaceHautirine — 3,6-8,6% u
3,4-9,8%, KaH MmIa3MachIHbIH JIH301UMII Oencenautirine — 4,8-8,6% u 4,0-8,0%. Topaiiiap opraHu3MiH epTe OHTO-
rene3 Mep3iminzge PigStim-C xone PigStim-M MMMyHOTpONTHI npenapaTrapMeH UMMYHOKOPPEKLUSIIAY €T OHIMIIi-
Jirige oH acep ereni. bakpiiay ToOBIMEH canbICThIpFania, | skoHe 2 ToKipuOuesni TONTHIH JKaHyapiaphl Tipi calMak
OotiprHIIa onapaaH 7,1 kr Hemece 6,9% xoHe 8,6 kr Hemece 8,2% Gackim Oopl, OpTa TOYMIKTIK ociM 34 xoHe 41 T
eKEH/Ir aHbIKTaNAbl. IMMYHOAKTHBTEY asCHIHAAFBI MIOIIKAHBIH CalMarbl OakpiIaymaH 6,22 sxoHe 7,08 Kr sKOFaphl
Gonybl. bakputayMeH calbICThIpFania, 1 sxoHe 2 OaKbLIay TONTAPBIHBIH COMBIC IIBIFBIMAAPHI JKOFAPHI.

Tyiiin ce3mep: momKa, IMMYHOTPONTHIK npemaparrap PigStim-C xone PigStim-M, uMMyHHTET, aypy >KoHE
Kayimnci3nik, eHIMAITIK.
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THE MORAL IMPACT
OF NATIONAL MUSIC DURING GLOBALIZATION ERA

Abstract. The article outlines the moral values of the national music in the global era, the samples of the
tradition of traditional music, which form the basis of the spiritual heritage. Their ambiguous treatment during the
Soviet period keeping the opportunity to influence outlook of growing up generation is shown and critically esti-
mated. The review of ceremonial and genre arts as fundamentals of traditional music is given, the community of
musical heritage of the Turkic-speaking people, including Kazakh and Uzbek is shown.

In the context of educational influence also such important component of national music as works of
professional composers is presented. Including — operas “Kyz Zhibek” of E. Brusilovsky, “Abay” A. Zhubanov and
L. Hamidi's, “Birzhan — Sara” M. Tulebayeva and others among with traditional values and also “Enlik — Kebek”,
“28” G. Zhubanova, “Abylay the khan”E. Rakhmadiyeva in the context of their new and relevant impact on public
consciousness.

At the same time, the measure of moral influence on society in the conditions of globalization of modern
performers and poets of an aitys clears up.In this regard, the special ideological and educational value of the art of an
aitys which is defined, first of all, with the scale of the creative talent competing and, secondly, his opportunities in
respect of public relations and abilities to influence the development of society is emphasized.

Keywords: song, kuy, composer, the performer, opera, aitys (contention), ritual, tradition, globalization, moral.
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FKAhAHJIBIK IOVIPJIETT
YJITTHIK MY3BIKAHBIH TOJIMIIK BIKITAJIBI

AnHoTanms. Makanaza »ahaHIbIK 1oyip/eri YITTHIK My3bIKaHBIH OHETeIIK KYHIBUIBIKTAPhl, PyXaHH MYPaHbIH
HETi31H KYpalTBIH ASCTYPIIi My3bIKaHBIH YATIepi OenrinenreH. by merapmanapra KeHec ke3eHiHAe KaJbIITacKaH
Tepic miKipyiep KapacThIPbUIBIN, KeNlelleK YPIAKThIH CaHACBIHIA KepTapTiia O cajly Taparbl ChIHFAa AJIbIHFaH.
JocTypii My3bIKaHBIH HETi31HAE FYPBINTHIK JKOHE TYPMBICTBHIK YIrUIepre HIONY >Kacallbll, TYPKITiAZeC XaJbIKTa-
PBIHIAFBl MY3BIKQJIBIK MypaMeH ca0aKTacaThIHABIFBI KepceTilell, ilriHapa Ka3ak jkoHe ©30€K My3bIKaChIHIAarbl
YKCaCTBIK aHFapbUIFaH.

¥YIITTBIK MY3bIKaHbIH Oip O6JiriH KypaWTbhlH KOCIOM-KOMIIO3UTOPJIAPABIH IIBIFAPMAIIbLIBIFBIHAAFEl TIPOUEIIK
MOHIEe M€ TYBIHIbIIApFa KeHT OeinreH. OnapasiH ilriHae, Ka3ak CaxHACHIHBIH jkayhapiapsina ainainrad E. Bpycu-
nosekuiain «Kpr3 XKidex», A. XKybanos nen JI. Xamumuniy «Abait», M. Tenebaetoin «bipkan-Capa» omnepa-
JIapBIH/AFBI J)KOHE T.0. CalT-ASCTYp KYHABUIBIKTapbIMeH Kartap, F.OKyOanosansy «EHmik-Kebex», «28» onepanapsl,
E. PaxmanneBTiH «AObulaii-xaH» onepalapblHbIH ©3IHIIK TopOMesik Ma3MyHFa TOJa KepiHicTepi OYriHri Koram
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caHachIH/IA JKaHama KaObUIIaHy KOHE jKaHallla capanay mocenenepi oenrinenredn. COHBIMEH KaTap, Ka3ipri Ke3meri
JIOCTYPJIIi OPBIHAAYIIBUIAD MEH alThICKep aKbIHAAPABIH XahaHIBIK Ioyipae KOFaMFa ©HETeJliK ocepi aifKbIHAaIa bl
By perre, aiiTeic eHepiHaeri TOpOMeINik Tapansl OipiHIIIACH aKIHHBIH TAJAHTHIH IIBIHIANTHIH YJIKEH OHEP Kaphl-
CBIHBIH OHETEJIK TYCTapbIH JKATKbI3Ca, CKIHIIIJeH KOFaMFa YHJICY CaJbIll, KOFAMHBIH CAaHACHIH KaJIBINITACTBIPYFa YiIeC
KOCATBIHBI aMKBIHJAIIFaH.

Tyilin ce3aep: oH, KYH, KOMIIO3UTOP, OPBIHIAYIIIBI, OTIepa, aliThIC, FYPHII, A3CTYD, KahaHnaHy, TomiM.

Kipicme. YakpITThIH KypJeli KYpT e3repicTepi MeH ChIPTTaH KeJil jKaTKaH 3aMaHayH O3bIK JKETiC-
TIKTEpi KeiJle TeNl YITTHIK KYHIBUIBIKTAPHIMBI3IbI YMBITTHIpPYFa HEMECE OFaH KOHUT OeyMel, aakrayra
MoXOYpieini. Enmi kepiciame OyTiHTi KapOanactaH 0ac TapThII, ©3iMi3iH YWITTHIK My3bIKaMbI3Fa KOHLT
aynapraH Ke3lle, OHbIH Oacka Ja acmekTiiepiH aHrapa Oacraiimbi3. Macenen, KP Ilpesuaenti H. Ha-
3ap0aeBThIH «bomnanrakka Oarmap: pyXaHH >KaHFBIpY» MakaiacbiHna: «Erep »KaHFBIPY eNJIiH YITTHIK-
pyXaHH TaMBIpBIHAH HOp ajla anMaca, o amacyra Oacraiiasl. COHBIMEH Oipre, pyXaHH JKaHFBIPY VITTHIK
CaHaHBIH TYPJI MONIOCTEPIH KUBIHHAH KHUBICTBIPHIN, XapacThipa alaThlH KYyAipeTIMEH MaHbI3Abl. byn —
TapjaH TapUXTHIH, jKacamIa3 OYTiHT1 KyH MEH XapKblH OOJIaIIaKThIH KOKKHEKTEpiH yiiecimai cabak-
TaCTBIPATBIH YJIT >KaJbIHBIH TYFBIpHamace» [1], — mereH mikipi, Oisre neifiHTi ©TKeH *oHE Kazipri Ko-
FaMHBIH YJITTHIK CaHACHIHA oCep €TeTiH Ka3aK MY3bIKAaCHIHAAFBl OHETelNliK KYHIBUIBIKTApAbl alKbIHIayFa
sketeneai.Ochbl MOCEJICHIH HETi3iHAE YJITTBIK MYPaMBI3Jbl capajar, XaJbIKTBIK YKOHE KOMITO3UTOPJIBIK
IIBIFApMAaIapIbIH KOFaMIarbl NParMaTUKAJIbIK CUIATTApPhIH Taly, Ka3ipri Ke3eH[e 63€eKTi Macenenepiy
0ipi 60mpIT TaOBIIaARL. COHBIH HETi3iHAC MaKadaaa eHEerelliK-pyXaHd KYHIBUIBIKTapAbl KYPAaHTBIH YIITTHIK
MY3bIKaHBIH TOPOHEIIK BIKIAJIBIH OH KOHE KYH JOCTYPJICPiHEH, KOCIOW KOMITO3UTOPJIBIK IIBIFAPMAIIbLIBIK
MEH OpPBIHAAYIIBUIBIK OHEPJCH AalKbIHIAIBII,0IAPFa JKaNIblUIaMa TOKTAJBIN, KEJICIIEKTETi FhUIBIMU
i3eHicTepAiH OaFbITHIH OenrinenMis.

Oaictep. TakpIpbINTH 3epTTEY OapbICHIHIA TAPUXU-TCOPHUSIIBIK, capanTaMaibIK-ToKIpHOemiK Tai-
JAyJIbIH JKaHAIIBUT JmicTepi KonmaHbuiaabl. COHBIMEH Oipre >KyHemimiK-KYpPhUIBIMIBIK, JKHHAKTAY,
FBUIBIMH KEIIIEH1 JXYHesey, XpOHOJIOTHSIIBIK, MY3bIKAIBIK-TEOPHSUTBIK TaJay SiCTepl Mai1aaHbUIaIb.
Kazak My3bIKacel Typaibl jKa3bUIFaH OTAHIBIK My3bIKaTaHymIsUtapel A.3araeBmd [2], A.)Kybanor [3],
b.Ep3akoBuu [4], b.AmanoB nen A.MyxamberoBa [5] >koHE T.0. KaJBINTACTBIPFaH TAPUXHU-TCOPHSIIBIK
Tanmaynapbl HeTi3re anblHaabl. FBUIBIMU-3epTTeY/i KYy3ere achlpy Ke3iHAe Ka3aKThIH TYHHUETaHBIMBI,
MEHTAIIUTETI, TYPMBIC-CANITHI, S[IET-FYPIIBI XKOHE OHEPi Typaibl Ka3FaH (YUI0JI0T FaIsIMIApIBIH 3epTTEMe-
nepiHe Hazap aynapeinansl. Coran GaiinanbicTel A.BaiiTypceiHOBTHIH [7], M.JKymabaesToiy [7], M.Oye-
30BTHIH [8], C.KackabacorThiH [9], V.KanuxanoBTeiH [10] KyHIBI eHOCKTEPIH aTal oTeMis.

My3bIKaHbIH TOpOWENiK MOHIH aHBIKTAy MAaKCaThIHAA OJIeMJE JKYPTi3UIreH aiIbIHFBl FHUIBIMH
3epTTeyNepaid Herizin canran T.Amopno [11], M.bapper [12], A.beprecen [13], T.Jlayx [14] xone T.6.
MYy3bIKaHBl QJICYMETTIK TYPFbIJa KapacThIPBIN, KOFAMFa 9Ccepl Typasibl 3epTTeysiepi Ha3zapFa ajabIHAbI.
[leren aBTOPIAPBIHBIH EHOCKTEPIHAE KAITHI My3bIKaHBIH TOPOHUETIK MoHIHE OallIaHBICTHI ARTHUIFAHABIFBI
aHrapeUTanel. MoaceneH, BeHrp kommo3utopsl 3.Komaii [15] Men Hemic nemaror-kommo3utop K.OpdTeiH
[16] amam Oo¥BIHIAFEI — OHETENIK, KAWBIPHIMABLUIBIK, TYCIHICTIK JIeTeH KYHABUIBIKTap MY3bIKa apKbLIbI
KaJIBIIITACATBIHBIH KOPCETKEH.

CoHpaii-ak, >Kalbl My3BIKaHBIH TOpPOHENiK MOHIH 3epTTey OaphichiHma Pecelt FambIMmIapbIHBIH ip-
rejii 3epTTeMeliepl Ha3apra allbIHBIN, TAKbIPBINIEH OalIaHbIChl KapacThipblianbl, Ce0eli, OHBIH IIIHIE
MY3bIKaHBIH OHETEIIK KaJbIITACThIPy MACEIeCi My3bIKaTaHy, MY3bIKAJIBIK TEIarOruKa KOHE IMTCUXOJIOTHS
TapamnbHaarel 3epTremMenepae kepinemi. Meicanbl, b.B.Acadpres [17], P.JI.3akc [18], [.b.KabaneBckuit
[19], M.Karan [20], B.B.MenymeBckuii [21] >koHE T.0. eHOEKTepi YCHIHBUIFAH TAaKBIPHIIKA HETi3 0oja
anajpl. MacelieH, OpBIC JKOHE KITaCCHUKAJIBIK MY3bIKaHbI KapacThlpy Oapbichinaa «Kiaccuueckas My3bika
MPEJICTaBIsIeT COO0H HAKOIUIEHHOE OOTaTCTBO KYJBTYPHO-TYXOBHOH XHU3HU €BPOIEHCKOTO U POCCHU-
ckoro obmectBa X VII-XIX BekoB B HEpa3pbIBHON CBSI3W ¢ HCTOPUUECKUMH M KyJIBTYPHBIMHU IIPOIIECCAMH.
BaKHBIM COITMOKYJIBTYPHBIM ACIEKTOM KJIACCHYECKOW MY3BIKH SIBJISICTCS €€ JYyXOBHO-HPABCTBEHHBIN
MOTEHIUAJ, BKIIIOYAIONIMNA CMBICIOKU3HEHHBIC, OOIICUSIIOBEYCCKHEe, JTHYHOCTHO-PA3BUBAIOIIUE, JTHOe-
paJIbHBIC, TPATUIIMOHHBIE, KOHPECCHOHATBHBIC IIEHHOCTH...» [22, 8], — mereH xonmap Kesiecesi. OpruHe
QNeM/IIK JIEHTel/Ie My3bIKaHbIH TOPOUEIIK MOHI Ka3aKThIH MY3bIKAChIHA JQJIME-/19]1 YKcac OoJIMaraHbIMEH,
JKaKbIH KEJIETIH TYCTaphl Ke3/IECeIi.

3eprTreme. Kazak My3blka MoJeHHETIHIETI OYPBIH-COHIBI apHAWbl 3epTTEy HBICAHBIHA AIbIHOAFaH
OHETEINIK-PYXaH! KYHABUIBIKTAPIBI JiHN MaKaMmIapaH, TepMe, TOJIFay, KbIp, JacTaH, OCHET)KoHE T.0. oH
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JIOCTYpl MEH acmhamnThl eHepHaeri TopOMeNiK-TONIMIIK KYWIepAeH, KociOW KOMIIO3WTOp IIbIFapMaIlbl-
JIBIFBIHAAFEl CUM(OHMSIIBIK, KaHTAaTaJIbIK, OPAaTOPUSIIBIK, ONEPANbIK >KaHpJIapIaH alKbIHIOAJBII, oJey-
METTIK, KOFaMJIbIK, STHKAIIBIK, PYXTBIK, SCTETUKAIBIK, TYMaHUCTIK KaTErOpUsIap TapanblHAH aHBIKTAyFa
Oomanpl.

Fubparter ornmep Typamsl KeHec ke3eHiHIe KepTapTha MiKipiepiH KaJdbllITaCKaHBIH Kelleci KO-
napaaH kepyre Oomansl: «Conep’kaHWE IOYUYHUTENbHBIX IECEH COCTAaBIJIAIOT BOIPOCHI MOpasu, oOuiecT-
BEHHOH M ceMeWHON >XM3HU Ka3axoB. B HOpEBONIOIMOHHOE BpeMs, B YCIOBHSIX IOYTH IOTOJIOBHOM
HETpaMOTHOCTH HACEJICHUSANIOYUYHTENbHbIEC IECHH OKa3bIBAJIM IPOMAJHOE BO3ICicTBUE Ha ()OPMHUPOBAHHE
NICUXUYECKOI0 M TYXOBHOI'O OO0JHMKa JIHOAEH. DTUM IIMPOKO IIOJIB30BAJIUCH IPUBEPKEHIBI T'OCIOACT-
ByIolel Torna QeomanbHo-O0alickol mpeonorud. balickue MEBIBI M aKbIHBI 3aCOPSUIM MOYYUTEIbHEBIC
MIECHU PEIMTHO3HBIMHU M3PEUCHUSIMHA KOPaHa, BOCXBAJIICHHSMHU BBITOJHBIX IJIS1 SKCILTyaTaTOpOB 0ObIYacB
TpaaWIIHN, UACATH3NPOBAIIN KOUCBOM 00pa3 xm3Hm» [ 15, 26]. MyHaaii mikipiep KeleneK YPIaKThIH KoHe
JKaJIbl KOFAMHBIH JIyHHETaHBIMBIHA OHETENIK-PYXaH! KYHABUTBIKTAp TYpajibl Tepic Oi camalbl.

YATTHIK Mypara ailHalFaH FYPBINTHIK, TYPMBICTHIK, €HOCK OHJICpIHCHOHETeNiK YITiiepAl KeHiHeH
ke3zmectipyre Oomampl. MaceneH, yiteHy catbiHmarbl «Toit Oacrapy», «XKap-xap», «CheHCY», «ApbI3
elIeH», acipece «beramapy oHAepiHiH, XKepiey FYpHsHIArsl «EcTipTy», «Kokray», «Kybaty», «3ap»,
«aysicy, «KeHin aiiTy» oHAepiHiH TopOuMelNik KblpiapbiHOenriieyre 6onanpl. OoNbKIOPIBIK YITUIEPAiH
apaceiana «beramapiaapapiHy TopOUeTiK Ma3MYHBI alKbIH Oepinesni. OHbI OeTamapiapIbIHMITiHIHASKaAHA
TYCKEH KEJIIHI'e apHaJaThIH ©CHET alThUIBIN, KEeJICEKTe aTKapaThIH MiHIETICCKEePIIETIiHI Ma3MyHIaIFaH.
Honenneme petinge «Kazax My3bIKackD» aHTOJIOTHCBIHAH YIIT1 KENTIpin oTeHik:
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MyHza *ac KeliH KaHaail 00Jybl KEPEKTiri Typasbl SACNTUIIK HoOpMaiapbl, CHOCKKOJIBIK TaIIBIHBICH,
OHETeINiK Ti30eri, aJaMrepmiTiKk KacueTTepi, YIKeH MEH Killlire i3eTTiNiri, aHamapAblH KOoraM TapOue-
CiHIeTi aWphIKIIa OpHBI KepiHic TamkaH. OCBI peTTe TYPKITIIACC XaNBIKTAPBIHBIH YHJICHY FYPBITIBIH-
Jla KE3JIECETIH OHACPAIH TOpOHeNiK MoHI Oip-OipiMEH YKCACTBIKTBHI TaHBITAJbl. MaceneH, Ka3aKThIH
«berarapy yIriciHiH @HEereNiK KYHIbUTBIFbI 030€K My3bIKachiHAarbl « KeTuH camomy» oHIMEH KaHacabl.
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Conpaii-aKk TYPMBICTBIK QHJIEPTe YKaTaThiH, Oananap (oIbKIOpbIHA OalIaHBICTHl TybIHIAFaH «becik
KBIpEI», «Tycay kecy KbIpbD», «CaHaMaky, «OmIm-0m», «KyMmbak», «OTipik emeH», «Tamamkepy» yiri-
JIepiHeTi aKblI KOCAThIH TYCTaphl KopiHelni. OHeprany mAokTopbl b.Ep3akoBuu «Tamankep» oHI Typabl:
«IToyunTenpHbplx ceHTeHIM mosnHa mecHA «Tamankep» («Ctpemsammii Bhepen»). B Hell comepxutcs
LBl KOJEKC KUTEHCKHUX MPEICTaBICHUN O TOM, YTO HY>KHO JJI1 CUACTJIMBOW KU3HM uesioBeka. B Hel
€CTh JMUKypEeHCKOe OTHOIICHWE K JKU3HW, OJOOPUTEIIbHOE OTHOIIEHHWE K OSCIedHOMY BpPEMSIIPENpo-
BOXKIICHUIO JItoJIeit Tuma cepe» [4, 30 0.] — mere.

Kazak My3bIKachIHAaFbl OHETENIK KYHABUIBIKTAP/IBIH SJIEYMETTIK-KOFaMIBIK TapanTaH (MYIIeN jac,
YIIKeH-KimTi, 6ail MeH KefeH, Taburar, Maxab0at, agam3art), STUKAIBIK (9ACTTUTIK TIeH CHITTaiBUIBIK OHeTecl
KOPCETUIETIH — KOHAK achl, YJIKEHTe KYPMET, KIIllire i3eT, TYBICTBIK), SCTETHKAIBIK («IIBIHAWBLUIBIKKAY,
«KaWBIPBIMABUIBIKKAY», «CYJIYJIBIKKA»), MeJarorukaiblk (ycTa3z OeH IIOKIpPT) TapamblHaH KapacThIpFaHIa
KOPKEeMIiK-Ma3MYH/IBIK ’KOHE KapaM-KaTbIHAC MacelleIep/IeH Ae aHFapyFra Oomapl.

JlacTypai eHepneri KocCiOM-KOMIIO3MTOPJIBIK IIBIFAPMAIIBUIBIKTEIH JaMbiFaH Ke3eHi XIX rachipra
Kenmi. Byn ke3eHHIH 3epTTenyiH Ka3aKThlH ©HEpTaHy cajachlHIAAFbl TYHFBIII Opi JKaJfbI3 aKaJeMUTi
A.XybaHOoB eHOekTepiHeH kepyre Oonaabl. KemmmeHmi >KypTThIH MalTalMaH eHeprna3aapbl bipskaHca,
Axancepi, XKasy Myca, Myxur, bamyan [llomak, Ocet, Momm, Ecraii, AGait MmeH lllokopimMHIH oHIEPiH,
A6bin, Maxamber, Kypmanrasel, Jloynerkepeit, TorrimOer, Ecip, Kazanran, Jluna, Cyrip KyHuriaepain
OHETEINK-PYXaHH KYHIBUIBIKTAPBIHBIH ©3/Iepi eMip CypreH KoFamFa XoHe Kasipri Ke3eHZIeri KoraMra
THTI3TEH BIKITAJIBIH, YITTHIK CaHara ocepi OYTIHTI YPIIAKTHIH CaHAChIHA O cajaabl. ACHAaNThl My3bIKaja
KEH TapajiFaH FYPBINTHIK Kyiiep — «KbI3 anbin kKamkany, «Jennan kei3», «Kepoes kbi3», «KemHIeKTiy
3apeD», «XaH xkybary», «Kybaty» xxoHe T.0., Tapuxu Kyitnep — MaxamOettiH Hcaraiira apHaran «/ca-
TalaplH AKTaOaHBI-ail», «ApPBICBIMHAH albIpbUIIBIMY», <«OKOpbIKy, «KyMbIp-Kputeimn Kyimepi, OCHI
Ke3eHJIe oMip KeIlKkeH NaHKThl Ky KypmanraseiHbiH «Tepemypatry, «AkoOait», «KimkeHTai» Kyhiepi
JKoHE T.0. KYHIIINEpHiH TYBIHOBUIAPHI JKOHE TOYENCI3IIK Ke3eHIErl TYIFalap/blH MIbIFapMallblIbIFb]
(H.Tinenoues, K.Axmenmapos, C.)XKammeiticoBa, b.)Kycinos, b.Tineyxan >xoHe T.0.) ©CKEH YpIAKTHI
TaHBIMJBIK TYPFBIIAH KABIITACTBHIPYAa MaHBI3HI 30P.

JKahauaeik noyipaeri ka3ak My3bIKachblHa KapanaibiM oHHEH OacTarl ornepara JACHiHTi, KyiaeH oacran
cuMOHHUSAFa JEHIHT1 apalIbIKThl KAMTHTBIH MY3BIKAJIBIK TYBIHABUIAP Kipemi. XX Fachlp eNniMi3IiH My3bIKa
TapuXBIHJA XKaHa OOIBIN CaHAJaTHIH orepa, CHMQOHHUS, KaMepalbl-aclanThl )XKOHE BOKAaJIbI, KaHTaTa,
opaTopusi JKaHPJIAPBIHBIH Ka3bUTybIMEH epekimeneHai. OTBI3BIHIIBI JKbUIIAPEl eyporna ka3ba Kociou
MY3BIKACBl JIOCTYpiHAE Ka3aKThIH KOMIIO3HTOPJIBIK MEKTeOiH KYpFaH KOMIIO3UTOpJap MEH OJapAblH
MIOKIPTTEPI TBOPYECTBOCH OCHI 9pAalibiM MAaHBI3BUIBIFBIH JKOFAITIAFaH OHETeTIK-pyXaHW KYHIBUIBIK-
Tapra HeETi3/IeNie OTBHIPBIT maMbiabl. JKaz0a kociOm My3BIKaCBIHBIH HeETi3iH canraH E.BpycmnoBckuiimin,
A Xy6anoBthiH, JI.Xamuaunin, M.Tene6aestoiH, K.KyxambsapoBteiH, b.balikanamoBteiH, C.Myxamen-
skaHOBTHIH, T.JKyOanoBanbH, E.PaxmanneBThiH omepanapbl, cuM(OHUIAPEI, KaHTaTalapbl, OpaTopHsi-
Japel KoHe T.0. KypZeli caxHaJbIK JKaHpJapblHa KOHE pyXaHW KYHABUIBIKTap apkay Oommsl. MacereH,
Ka3ak caxHachIHBIH jkayhap TybiHabmapeiHa aiiHanrad E.Bpycunosckuiiniy «Kpiz XKibex», A.JKyOaHos
nen JI.Xamuguniyg «AGait», M.TenebaeBToiH «bipxkan-Capay omnepanapblHIaFbl koHE T.0. CalnT-IdCTYP
KYHIBUTBIKTAPBIMEH KaTap, ©3iHIIK TopOWeNik Ma3MyHFa Toja KepiHicTepai OYTiHTI KoFaM >KaHalla
KaObu1Aakael. Kasak jxa30a KociOM KOMITO3UTOPJIAPBIHBIH IIBIFAPMAIIIBUIBIK OAaFbIThl alKBIHAAJBII, O1LTiM
MEH Toxipubeci, My3bIKa Ka3yAbIH 9IiC-TOCUIAEPIH MEHIepyJe TOJBICKAH KE3CHIHAE YITTBHIK MY3bIKa
TiNiHiH OaineireiH nonenaer tycetin F.0KybanoBanbiH «Exmik-Kebek», «28» omnepanapsr meH «Kirep»
cuMponusceHbH, E.PaxmanneBTiH «Anmameic», « AObuIaii-xan» ornepanapelabH, C.MyxaMeTKaHOBTHIH
«Faceipnap yHi» oparopusiceiabiH, K.Mycunnig «Xaiinayna» cumdonusiceiabH, J[.bordaeThiH «/loma-
JIaK aHay» OTePaChIHBIH OHETeliK KACHEeTi aliKbIH aHFapblIanbl. KasakcTaH Toyemnci3iK aFaH KeUIapbliHAH
Oactasrran ara0ybIH KOMITO3UTOPIIAPIBIH JKOJIBIH skaFacTeipran M.CaratoB, b.basxynoB, M.Kycaiibia-
wiel, b.Keiapipoek, B.Crpuronkuii-Ilak, C.EpkimOekoB, A.Paitbimkynosa, C.O0ainypoB, A.Tokcan6aes,
X.CetekoB Ooica, ai »ac TOJIKBIH KOMITO3UTOPIApIbIH KaTapeiHaarsl T.Augocos, O.XpomoBa, ©.001i-
HypoB, b.Xacanranmes, F.CekeeB 03 TybIHIBLIIAPHIHIA 3aMaH aFbIMbIHA OAiIAHBICTHI ©HETENIK-pyXaHU
KYHIIBUIBIKTApABI JKaHa JICHI'eHJIe JKaHalla KapKbIHMEH AaMbiTa Oii. AJJIBIHFBI JKOHE COHFBI aTajfaH
KOMITO3UTOPJAapAbIH TBOPYECTBOCH MEH MLIbIFapMaiapbl TakKbIpPbII asChblHAA JKaHAIla TapanTaplaH
KapacThIpy OapbIChIH/Ia CaXHAIBIK KOPiHICTep/IeH TOpOUETiK MOHTe He — KOIITAacy, aHT, TYC JKOpY, CYHiH-
111 cypay, Ianty >KoHe T.0. TOCTYpIeH Ae aHFapyFa OoJaapl. XaabIKTHIK JKOHE KociOu aBTOpiap IIbFapMa-
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IIBUTBIFBIHAH PYXTHIK THIKBIPBINTa MIbIFapeUIraH «TyraH xep», «Otany», «Kazakcran», «Kex Oaiipak»
JKoHE T.0. WITTHIK CaHaFra ocep €Ty JKOIIaphIH alKbIHAAN, TOpOHMeik MoHI epekine Oadkamansl. OTKeH
FaCBHIPABIH JKETITICIHIII, CEKCeHIHII JKbULIapbIHaH Oenrini kyimi-komnoszutopinap H.Tinenaues, K. Axme-
musipo, C.oKymaxanyiel, A.XKaitpimoB, M.KycailbiHyibl KyiiiepiHaeri ToNMIIK J9CTYp MEH 9H ©HEpiH-
neri UI.Kanmaskos, C.baiitepexkoB, E.Xacanramues, b.OpanynbiHbIH XanblKKa KeH TaparaH OTaHCYH-
TII QHIEPIHIH TOpOUETIK MOHI epeKITe aTayFa 00JIasbl.

KazakTbiH pyxaHu eMipiHIeri 9JeyMETTIK XoHE KOFaMABIK MoceJeliepAi KOTepreH auThIC OHEepiHiH
FUOpATTHIK MaHBI3BI — bopik aiiteic; Xap-xkap aiiteic; JXanyaprmap MeH agaMHBIH aWTBICHL, Omi MeH
TipiHiH aWThICH, JKyMmOaK aiThichl; CalT aWTHICKI — KbI3 OCH KITITTIH aWTHICHI; aKbIHAAp AWTHICBIHAH
OenriieHai. AWTBIC — aKbIHHBIH TAJAHTBIH IIBIHIANTHIH YJIKEH OHEP JKapbhIChl OIPIHIIIICH aKbIHIBIK OHEP-
re TopOHeney jkaTca, eKiHIIIeH KoFaMAbl TopOueneyre yiec Kocansl. OTkeH rackipaa XKanak, CadbipOai,
[exe, CyitinOal CUAKTHI FaKAWbI alWTHIC aKbIHAAPEI OoNFaH. Bysl yikeH AocTypai Kasip jKaJFacTBIPHII
Kypren Ocus, OcenxaH, KonbicOaii, Basuranu, Ondus, Adam, MyxaMemkaH CHUSKTHI aKbIHIAPIbIH
capbeIHAapHI skahaHABIK 1oyipaeri eHep iy O6ip Oesmieri 60JBIT TYP.

Kopsiteinapl. KazakTeiH 09cekenecTikke KabieTTi KOFaMBIH KAJIBINTACTHIPY/a YITTHIK MY3bIKaHBIH
IaMy ypaiciemiMizae KaObLITaHFaH MEMIICKETTIK OarmapiamanapMmen yHzaecemi. Ex 6acer H.HazapOaes:
«bBi3 xaT uaeonorusIapIslH dcepi Typalibl alTKaH/Ia, OJap/IbIH apThiHaa 0acKa XalbIKTap IbIH OeNrim 0ip
KYHIBUTBIKTapbl MEH MOICHH CUMBOIIIAPHI TYPFaHBIH €CTe YCTayhIMBI3 Kepek. TuiciHie, onapra e3imMi3aig
WITTHIK KYHABUIBIKTAPBIMBI3 apKBUTBI FaHa TeTen Oepe amaMbi3» [1], — meren. Kazak My3bIKachIHBIH AaMy
TapUXBIHBIH Ma3MYHBI 0all, COHABIKTaH >kac OybIH YITTHIK MY3bIKa KYHIBUIBIKTADMEH KaTap, OHIAFbI
OHETCIIIK-PYXaHH YJITUIEPl TaHy apKbUIbl TopOueneHeni. KazakcraHHBIH OoJaliaFbiH jKacalThIH JKacTap-
IIBIH CaHAChlHA YIITTHIK KYHIBUIBIKTAPIBIH TOpOMENiK KacueTrTepiH OoifblHa CiHIpy apKbUIbI ara-0aba
MYpachlH MOHT'1 JKaHFBIPTa aJlaMbI3.

Hotmxecinae keneci TYKbIpbIMAAPALI YCHIHAMBI3:

— ¥nTTHIK Mypara aifHalFaH FYPHINTHIK, TYPMBICTHIK, HAHBIM-CEHIM MEH eHOeK oHJepiH/eri eHere-
JK-pyXaHW KYHIBUIBIKTAD apKbUIBI JIEyMETTIK-KOFaMIBIK, JTHUKAJBIK, JCTETHKAIBIK YIITTHIK MYPaHbBI
eMipIlieH Ka3bIHara aifHaIIbpaMbI3;

— OHeremk-pyxaHu KYHIBUIBIKTap KOPIHIC TamKaH IiHM MakaMmJap, TepMe, TOJFay, JKbIp, JacTaH,
Oata, ecueT, MYH-KAaiFbl, OKIHIIII, HA3BIM KoHE T.0. 0H IOCTYPi MEH acIalThl OHepAETI TOPOUEIiK-TOTIMIIK
Ky#nepzeri, Kocibu KOMITO3UTOp IIBIFAPMAIIBUIBIFBIHAAFEl CUM(OHMSUIBIK, KaHTATaJbIK, OPATOPHUSUIBIK,
OTIepAJIBIK YKAHPIIAPKOPKEMIIK-Ma3MYH/IbIK KOFAMFa OKEJTeH BIKITAJIBIHBIH HOTH)KECIHEC TAHBIMBI JKOFapHI,
OocekenecTikke KaOIeTTi yprak ecipemis;

— Kypneni caxHanbIK KepiHicTepaeri TOpOHEITiK MOHTE e — KOINTacy, aHT, OCUET, KapFbIC, TYC KO-
py, LIanry *xoHe T.0. KaTap, aliThIC OHEPiHIH Ka3aKThIH pyXaHH eMipiHAeri FUOpPaTThIK MaHbI3BIH Oenriney
apKBUIBHl YITHIK KYHABUTBIKTAPBIMBI3IBI OaFaaiiThIiH, UTepill, JKETKI3eTiH KoHe Kaipiei OieTiH KoFaMabl
KaJIBIIITaChIpa ajJambl3.
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'TocynapcTennas koHcepatopus Pecry6muku Y36ekucran, TamkeHT, Y36eKkucras,
Kazaxckast HanpoHaIbHasi KOHCEPBATOPHS HM. Kypmanrassl, Anmatsr, Kazakcran
*UncturyT nmurepatypsl u uckycetsa uM. M. O. Ays3osa, Anvartsl, Kasakcran

MOPAJIbHO-3TUYECKOE BO3JIEVICTBUE
HAIIMOHAJIBHOU MY3BbIKH B II10XY I'NTIOBAJIM3ALIIN

AnHoTanus. B cTatbe oXpakTepH30BaH IIEHHOCTHBIH pPaHT HAIIMOHAJIBHOW MY3BIKM B 30Xy TIIOOATH3alUd
gepe3 00pa3Ipl TPAAUIIMOHHONW MY3BIKH, COCTABISIONINE OCHOBY IyXOBHOTO Hacimenws. l[loka3aHa M KPUTHIECKH
OIICHEeHa WX HEOJHO3HAYHAs TPAKTOBKA B COBETCKUH TIEPHO]], COXPAHSIONIAst CBOI0 BO3MOXKHOCTH BO3JICHCTBOBATH Ha
MHPOBO33PEHHE IOJpacTalomero nokoneHus. laH 0030p OOpSOOBBIX M OBITOBBIX KAHPOB KaK OCHOBBI TpaaH-
IIUOHHOW MY3BIKH, IIOKa3aHa OOITHOCTh MY3bIKAJIFHOTO HACIeNs TIOPKOS3BIYHBIX HAPOJOB, B TOM YHCIIE Ka3aXCKOTO
1 y30€KCKOTO.

B KkoHTEKCTe BOCIUTATENILHOTO BO3ACHCTBHS IMPEACTaBIeHA M TaKas Ba)KHAsS COCTABJISIONIAS HAIMOHAILHOM
MY3BIKH, KaK TBOPYECTBO MPO(YECCHOHAIBLHBIX KOMIO3UTOPOB. B ToM uucie — onepsl «Kbi3 XKubex» E. Bpycunos-
ckoro, «Abai» A. XKyb6anosa n JI. Xamuau, «bupxxan — Capa» M. TynebaeBa u npyrue B psiay ¢ TPaAULIHOHHBIMA
HEHHOCTSIMH, a Takxke «Ermik — Kebek», «28» I'. XKybanoBoii, «AObutait xan» E.PaxmaineBa B KOHTEKCTE UX HOBOTO
M aKTYaJIEHOTO BO3ICHCTBHS HA OOIECTBEHHOE CAMOCO3HAHUE.

B To0 e BpeMst POsICHSIETCS Mepa MOPAIBEHOTO BJIHMSHUSA HAa OOIIECTBO B YCIOBHUSX TIIO0ANU3AIH COBPEMEH-
HBIX WCIIOJIHWTENEH M MOSTOB aiThica. B 3TOH CBSI3M MOTUYEpPKUBAETCA 0CO00€ HMACHHO-BOCTIUTATEIHHOE 3HAYCHUE
HCKYCCTBA alThICa, KOTOPOE OIPENeNsIeTcs, B IEPBYIO0 OdYepeab, MAcIITA0OM TBOPYECKOTO NApOBAHHS COCTSA3AI0-
IIETOCS M, BO-BTOPBIX, €T0 BO3MOXKHOCTSIMH B IIIaHE CBs3€H C OOIIECTBEHHOCTHIO M CIIOCOOHOCTSIMH BJIHSATH Ha
pasBuTHE 00IIIECTBA.

KiroueBble ¢jioBa: TECHs, KO, KOMIIO3UTOP, UCIIOJHUTENb, ONlepa, alThIC, OOPSI, TPAAULIU, TI00ATH3AIHS,
MOPAJb.
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ECONOMIC ASPECTS0
OF THE HOUSING FUND MODERNIZATION MECHANISM

Abstract. In contemporary municipal housing service economy extra-budgetary resources acquire an important
role in revitalization and reconstruction of housing funds. The housing fund is considered as the main element of the
sphere of housing and communal services. The international experience and the Kazakhstan practice of
modernization of housing have been studied in the research. The relevance of the subject of the research both from
an economic and ecological points of view has been substantiated. It turned out that significant part of researches on
the modernization of housing fund is mostly associated with achieving an economic effect. Although the globali-
zation processes taking place in the world emphasize the ecological aspect as well.The review of the state housing
reform in Kazakhstan in the format of strategic development and implementation of the sectoral housing and
communal program has been conducted. The experience of realizing the mechanism of housing fund modernization
is considered on the example of the Communal maintenance of city residential buildings LPC in Atyrau from the
beginning of 2011 to the present day.The activity of Communal maintenance of city residential buildings LPC in
Atyrau allows us to study the financing mechanism and the stages of multi-storey houses renovation. A statistical
analysis of the results of the work done has been carried out. The effectiveness of the target state program has been
estimated. The research has identified problematic issues that hamper the more successful development of housing
sector renovation.
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Keywords: modernization, urban economy, housing and communal services, housing fund.

VJIK 332.8
MPHTH 05.02.00

3. K. Ken:xerajinensa

EBpasuiickuil HantmoHnansHbIN yHUBepcuteT M. JI. H. ['ymunena, Acrana, Kazaxcran

YKOHOMHWYECKHE ACTEKTHI
MEXAHWU3MA MOJEPHU3 ALY KUJIALIHOTO ®OHJIA

AHHoOTanus. B coBpeMEHHOI 3KOHOMHKE TOPOJICKOTO XO35AHCTBAa Ba)KHOE 3HAUCHHE IMpuoOperaeT mpobiemMa
MPUBJICUCHHS] BHEOIOXKETHBIX UCTOUYHUKOB ISl OOHOBJICHHS U BOCIIPOU3BOJICTBA JKWIMIIHOTO (poHma. KuauiHbIi
(oH paccMaTpuBaeTCss KaK OCHOBHOM 3J€MEHT c(ephl XKHIMIIHO-KOMMYHAIIBHOTO X03stiicTBa. V3yueH MexayHa-
POJHBIN OMBIT U Ka3aXCTaHCKasl MPAKTHKA BOCIPOU3BOACTBA KIWIMIIHOTO (hoHma. OOOCHOBaHA aKTYalbHOCTh IPE/-
MeTa MCCIIEeIOBaHUS KaK C SKOHOMHYECKOW, TaK U C 3KOJIOTHICCKON TOYKH 3pEeHUs. BBIACHIIOCH, YTO 3HAYUTEIBHBIC
WCCIICIOBAHMIA M0 MOJCPHH3AINHU KITUIIHOTO (POHMA, CBSI3aHBI C JOCTIDKCHHEM SKOHOMIYECKOro 3¢ dexra. XoTs
MPOUCXOIAIIAE B MUpPE TII00ATN3AIOHHBIE TPOIECCH MOJISPKUBAIOT M SKOJIOTHIECKUH actekT. [IpoBemeH 00630p
rocyapcTBEHHON >KUmUIIHOW pedopmbel B Kaszaxcrane B ¢opmare cTpaTerHmdecKoro pa3BUTHA M pealn3alid
OTpacieBON KIITUIIHO-KOMMYHAJIFHOH MpPOTpaMMbl. PaccMOTpEeH OMBIT peanu3alii MEXaHHW3Ma MOJCPHU3AIUN
KWJIMIIHOTO ()OHJIA HA MIPUMEpe CIeLUaIM3UPOBAaHHON YIIOJIHOMOYEHHOH opranu3auuu 1o r. Ateipay TOO «Kom-
MyHaJIbHOE 00CITy)KHBaHHUE KIIBIX TOMOB ropofa» ¢ Hadana 2011 roma no cerogusmumit aeus. Ha nmpumepe TOO
«KOXI» r.Ateipay m3ydeH MexaHW3M (PHHAHCHPOBAHUS W STalbl MPOBEACHHUS PEMOHTHBIX pabOT MHOTOKBap-
THUPHBIX JKWJIBIX JOMOB. [IpOBEICH CTATUCTHUYCCKHM aHAU3 PE3yJIbTATOB MPOJE/IaHHbIX paboT. OleHeHa pe3yiib-
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TaTUBHOCTH LIENICBOM TOCYNapCTBEHHOW NporpaMMbl. B Xoje mpoBeneHus HccaeoBaHus BO3MOXKHBIM 00O3HAYHUTh
npoOJIeMHBIE BOIIPOCHL, CACPKHUBAIOLIHE 00Jiee YCIICITHOE PA3BUTHE BOCIIPOU3BOICTBA )KUIIHIIIHOTO CEKTOPA.
HccnenoBanue mpoBeeHO B paMkax HaygHoro npoekta AP05134552.
KiroueBsble cj10Ba: MOIEPHHU3ALMS, TOPOACKOE XO3SHCTBO, JKIIHIIHO-KOMMYHAJIBHOE XO3SMHCTBO, JKHIHUIIHBIH
donp.

Berynuienne. MoaepHuzanus S5KOHOMHKHA — KOMILIEKC MEp MO JOCTHXKEHUIO YPOBHSI 3KOHOMHU-
YECKOI'0 pOCTa Pa3BUTBHIX CTPaH, OCYLIECTBIAETCA MOCPEACTBOM COBEPIICHCTBOBAHMS BCEX OTpacieil
skoHoMuKH. . B. MakapoBa xapakTepu3yeT MOJEpHH3ANUI0 SKOHOMHUKH Kak Tporecc (GOpMHPOBaHUS
COBpEMEHHON MOJIEIH KOHOMHKH Ha OCHOBE MHHOBAIIMOHHBIX MPeoOpa3oBaHMid, OPUEHTHUPOBAHHBIN Ha
KayeCTBEHHbIE M3MEHEHHUS B OOIIECTBE, COOTBETCTBYIOIIHME HOBOW CHUCTEME HHTEPECOB, IIEHHOCTEH U
npUOpUTETOB [1].

3a rompl HE3aBHUCHMOCTH JKOHOMEKAa KazaxcraHa B pesynbraTe MOITAITHON peaju3alii 3KOHO-
MUYECKON CTPAaTerny U COLMATbHO-3HAYMMBIX IIEJIEBBIX MPOrpaMM JAOCTHUIIIa 3HAYUTEIBHOTO IIporpecca B
chepe SKOHOMUIECKON MOJEpHU3AINH:

— B CTpaHE CJIOXKHWIACh COLUAIBHO-OPUEHTUPOBAHHASI PHIHOYHAS Y KOHOMMUKA;

— chopMUpPOBAIICS MOIIHBIN KJIACC OTEYECTBEHHBIX NPEAIPUHUMATENEH;

— YCIIEUTHO Pa3BUBAETCS MANbIA U CPEeTHII OU3HEC;
aKTHBHO HJET CTAHOBIIEHUE CpeIHero kinacca [2, 3].

Cpenu oTpacieii HapoTHOTO XO3AHCTBa U c(hephl YCIIyT KUIHITHO-KOMMYHAIBHOE X03SUCTBO (nanee
KKX) BBIMOTHSIET 0COOYIO POJB IO COIMAIBHONH W SKOHOMUYECKOH 3HaunMocTH. C OZHOW CTOPOHEI,
cocrosaue JKKX BbmaeT mapamMerpsl KauecTBa KU3HEACATEILHOCTH 00IIECTBa, C APYroi cTopoHbl- XKKX
MPEJICTaBIAeT COOON HSKOHOMHUYECKHI TOTEHIHMAl PEeruoHa, OIPENeISIIoIN €€ HWHBECTUIIMOHHYIO
MIPUBJICKATEIHHOCTh. DKOHOMHYeckoe paszBuTHe JXKX HampsMmyro CBsS3aHO ¢ peanu3aluei >KUITUITHON
MOJIUTUKHU CTPaHbI, UMEIOlee BAKHOE 3HAUEHHE AJISi CTPOUTENBHON MHIYCTPUH, SKOHOMHUKH M JIOMOBIIA-
nenblieB. Anrnuiickue comnuosiorn Tonu bupn m Komua ®. [Magdwin cumraroT, 4To KWibe — 3TO
OCHOBHas MOTPeOHOCTH YenoBeka. HeoOXoaMMOCTh B KIIIAITHON MOJMTHKE BO3HUKAET M3-3a TOTO (hakTa,
YTO TOCYJIapCTBO B HACTOSIIEEe BpEMsS MPHU3HAET CBOE 00S3aTENBCTBO IO JOCTOWHOMY DPa3MELIECHHIO
HaceseHus [4].

B Kazaxcrane ¢ pa3BuTHeM pbIHOYHBIX oTHOIIeHHH B cdepe JKKX cTaHOBHTCS akTyalbHBIM IIPO-
OyleMa TpUBIIEUCHHsS] BHEOIOPKETHBIX WCTOYHUKOB JUIsi OOHOBIIGHHS W BOCIPOHM3BOJICTBA OCHOBHOTO
anemerta cdepbl XKKX — xwmmntHoro ¢oHma. Bocmpou3BoACTBY KUIHMIMHOTO (OHAA XapaKTEpPHBI
BBICOKasg KaImUTaJIOEMKOCTh, JJIUTENbHAs MPOAOIKUTENIBHOCTh CTPOUTENHCTBA M HEBBICOKHH CHpOC Ha
HOBOCTPOMKM MO MPUYHMHE HEIUIATEKECTIOCOOHOCTH MOTEHIMAIBHOTO TOKyHaresis. OTH  (aKTOphI
00ycnoBnrBaT 3(QpPEeKTHBHOCTH BOCIIPOU3BOJICTBA KHIIUIIHOTO (DOHMA ITyTeM MPOBEACHUS PEMOHTHBIX
paboT ¢ 3HeprodPPEKTUBHBIMHU DIIEMEHTAMH.

Mertonbl. [IpoBeneHne HayuyHBIX HCCIEAOBAHWUN B OOJIACTH HKOHOMHYECKOTO acleKTa MeXaHu3Ma
MOJICPHH3AINH JKWJIAITHOTO (POHAA OCHOBBIBAIOCH HA TEOPETUYECKHUX METONaX TO3HAHWS— aHau3e,
WHAYKOWSA 1 aeaykuus. Taxoke ObITH IMpUMEHEHBI CPaBHHUTENBHBIN M IHATEKTHKO-TOTHYECKUH TIOIXOIbI
MPY U3YYCHUU MEXKTYHAPOIHOTO OIBITA YYEHBIX B 00JIACTH BOCIIPOM3BO/ICTBA JKWIUIIHOTO (HOHTA.

Hccaenoanus. [lo muenuto poccuiickoro ydeHoro C. H. Jlapuna, yunThiBash HEU30€KHBII POCT
TapudoB Ha 3JIEKTPOIHEPTHIO B OIpKaiimeM OyaymieM, MHBECTHPOBAHHE B DHEPTrOCOEpPEKEHHE MOMKHO
paccMaTpuBaTh Kak OJUH M3 HanOojiee BBITOJHBIX HCTOYHHUKOB BJIOXKEHMHA C HSKOHOMHYECKON TOYKH
3penus [5].

Crienyer OTMETUTb, YTO B HACTOSIIIEEe BpeMsi OOJBITMHCTBO MCCICAOBAHUN B 001aCTH MOICPHU3AIIUH
JKWITAITHOTO (DOHJIA HAIIPABJICHHI HA JOCTIKEHHE SKOHOMHUYECKOTrOo 3(QeKTa, XOTsA HapacTarollue mac-
mTadBl MUPOBOTO TIPOM3BOJICTBA U MOTPEOIICHNUS TOAYEPKUBAIOT M HKOJIOTUIECKH actekT. [lomumo 3Ko-
HOMHUYECKOW 3()(EKTUBHOCTH OT pealu3alliy Pa3IMdHBIX TEXHOJOTHIH 3HEprod(pQGeKTHBHOW MOJCPHU-
3aIiH TOCTHTACTCS 1 DKOJIOTHUCCKHUM YCIeX, CBSI3aHHBIN ¢ YIIPaBJICHHEM OTXOAaMH U BEIOpocamu [6, 7].

VYyensie YuuBepcuteta Jlunaca (BenukoOpuranus) Manskoiasm bemn u Pobept Jloy B cBoux mccie-
JIOBaHHUS OTMEYal0T OYEeHb BAXKHYIO POJbh CXeM SHeprod((eKTHBHON MOJEpPHH3ANNN B COKpAIICHUH
BbIOpocoB CO2 u mpu 3TOM yiydieHust B peruone Ha 50% MOTyT OBITH JOCTHTHYTHI ¢ MUHUMAaJIHHBIMHU
3aTparamu [8].
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MozepHu3anusi MOXKET OBITh BHIITOJTHEHA Pa3IHYHBIMH CIIOCO0aMH, HO C TOUKH 3PEHUSI HHBECTOPOB U
COOCTBEHHHMKOB KBAapTHP CIEAyeT YIeliTh 0co00e BHHMaHHE MpoOJieMe YIPaBICHUS OTXOJaMU M Iep-
BOHA4aJIbHBIM MHBECTHLIMOHHBIM pacxozaM. Bmecte ¢ mpuHIMIAMH T'yMaHU3alUH, CTOUT COOIIONATh U
3CTETETUYECKHE HOPMBI ApXUTEKTYpHBIX CTPOCHHH, OCHOBBIBAACh HA BHEAPEHHUH HWHHOBAI[MOHHBIX
TTOAXO0/I0B B MOBHIIICHNH 3(H(PEKTUBHOCTH BOCIIPOU3BOCTRA KITUIITHOTO oHma [9, 10].

[To cyTu, MoaepHH3aLUs KUINIIHO-KOMMYHalIbHOTO X03siicTBa (nanee JKKX) B Kazaxcrane Geper
CBOU UCTOKHM ¢ MOMeHTa peanuzanuu «Ctpaterun 2020», 0003HauMBIIEEe HANPaBICHUS Pa3BUTHS CTPAHBI
10 OCYIIECTBIICHUIO 3KOHOMUYECKOTO TipopsiBa [11].

C 2011 r. mis coBepuIeHCTBOBaHUS >KWIHIHOTO (GoHma pa3paborana [Iporpamma MomepHH3aIHUA
KHJTUIHO-KOMMYHAIIBHOTO Xo3stiicTBa Pecrybnmkm Kazaxcran wa 2011-2020 romsl ¢ mpHOpUTETOM Ha

PecniybOnukanckuii 6ropxeT

3asBKa LleneBoii TpaHChEPT HA KAMUTATU3AIIUIO
dO0 CIEIUANTU3UPOBAHHON OpraHU3aluu

AxkumMmar r. ATeipay

YBenudeHue YCTaBHOTO
KaImTana OO0 «KOXII»

Cnenuaau3upoBaHHast

A

YNOJIHOMOY€eHHAast Omutata o JloroBopy Ha MpoBeIEHUE PEMOHTA
opraHu3anus

TOO «KommyHamsHOE
00CITyKMBaHHUE YKHJTBIX
JTOMOB TOPOa»

oo — COeperarenbHbIN
KBApTHD —» cdeT B OaHKe
BTOPOTO YPOBHS
:I] :: < KCK (opran
yIpaBJICHUS
KOHJIOMUHHYMA)
I'enepanbHbIH \_
noAPSAAIHK Omutata U3 cpeacTB | l
TOO «KommyHanbHOE TIOTyYEHHBIX TI0 -
00CIy)KMBAaHUE XKUIBIX  [eieBOMY TpaHC(EPTY Oﬂp’quKH
JOMOB ropoza» - . - Qb
g -—I— ==
AU AE A

Pucynok 1 — Mexann3m puHaHCHPOBaHMS peMOHTHBIX padot MIK/I
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SHEeprocOepekeHNnEe B KIITUIIHOM XO3SHMCTBE W IPOBEICHUE PEMOHTA C LENBbI0 CHIDKEHHUS MOTpeOIeHUs
TerioBoi suepruu [10].

C 2014 r. momepHu3anmst U peMoHTHBIe paboThl B chepe XKXKX Bemyrcs B pamkax [Iporpammer
pasBuTHs perrnoHoB A0 2020 T., mpeaycMaTpuBaroiiee MPoBEACHUE PEMOHTa OOIIEro HMYIIECTBA 00bEeKTa
KOHJIOMUHHYMa JJIsl obecrieueHusi KoOM(MOPTHBIX YCIOBUN MPOKUBAHHSA, YIYUIICHHS COCTOSHUS KOMMY-
HAJILHOH WHQPACTPYKTYyphl U KayeCTBEHHOTO NPEJOCTaBICHUS KOMMYHAJbHBIX yCIyr HaceneHuro[11].
BwMmecte ¢ Tem, Ha cerogHs Bompochl MoaepHm3auuu JKKX permamentupyercs 3akoHoMm PecmyOmuku
Kazaxcran «O xunuimHbeIx oTHOIIEHMsIX», Ctparerueit «Kazaxcran-2050», ['ocynapcTBeHHON mporpam-
MoO# mHpacTpyKTypHOTO pa3BuTus «Hypmerkom» Ha 2015-2019 roapl M mpodYnx HOPMATHUBHBEIX IOKY-
MeHTOB [12-18].

o cocrosamro Ha 01.01.2018r. >xunuimHblid GoHn r.ATbipay HacuuThiBaeT 1054 MHOTOKBapTHPHBIX
KWIbIX gomMoB (Hanee MKJI) obmieii tutomansio B 2601,3 THIC.KB.M., a TaKkKe 3aperucTpupoBano 71 op-
raHoB ympasieHus. B ropone uMeercsa 62 aBapuilHbIX 1OMOB Iutomanpio 37,864 Thic. M2, T.c. 1,46% ot
o0meit riomrau xxuiumnHoro Gounaa [6].

Omepatopom peanmzaruu [Iporpammel paszButus perrnoHoB 10 2020 roma B T. ATEIpay BBICTyIAcT
TOO «KommyHanpHOE OOCTYXKMBAaHHME >XWIBIX JOMOB TOpOJa», CO3/IaHHAS CICIHATA3HPOBAHHAS
ynoigHoMoueHHass opraHuzamus co 100% yuactueM rocynaperBa. 3agadamMu TOO«KommyHanbHOE
o0cy)kKuBaHME XUAITBIX JoMOB Toponan(naiee TOO «KOXK]») sBisroTcst:

- HaJyIexailee cojiepKaHue *KUIbIX KBapTUP IOMOB U PUAOMOBON TEPPUTOPHH;

- obecrieyeHrne cCOOCTBEHHUKOB KBAPTHP KOMMYHAIIBHBIMH U IPYTHMH YCITyTaMH;

- IPEJIOCTaBJICHNE U 3alllUTa HHTEPECOB COOCTBEHHIKOB KBaPTHP KaK MOTpeOUTeNeii KOMMYHAIBHBIX
Y MHBIX CITyK0 U OpraHu3aIuii;

- COTPYIOHHYECTBO C TOCYIApCTBEHHBIMH M OOIIECTBEHHBIMHM OpraHU3allUsAMHU s oOecredeHus
YPOBHS )KH3HH.

1-ii 5Tan [Tony4enue cornacusi COOCTBEHHUKOB KBAPTHP
OpraHu3aioHHbIE BOIPOCHI Ha NPOBEACHUE KAUTAJIBHOTO PEMOHTA (MUHUMYM
70%).

2-# pran
Texunueckoe o0Ocieq0BaHUE
¥ DHEPTOAYIUT

CocraBnenue u yTBepxkIcHUE Ae(HEeKTHON
BegomocTH. Ilonydenne sHepreTHIecKoro nacnopra
Joma.

3-ii oran Cocrasnenue I1CJI, moaydeHne 3aKIF0YEHHUS
Pazpabotka u cornacoBanue TOCOKCIIEPTU3HI U COTIIACOBAHUE C JKUITUIIHOM
MPOEKTHO-CMETHOM TOKyMEHTalu! WHCIIEKIIMEH.
(manee IICH)
4-i1 aTan Yrepxkaenue I1C]] 1 BeICTaBIEHUE CUETOB K OILIaTe
VYrBepxkaenne [1C/1 3a KalrTaNbHBII PEMOHT COOCTBEHHUKOB KBapTHP U
TIOMEILIECHUI.
5-ii aTan KunmmHast momonts (Ha3HaYeHne COOCTBEHHUKAM

KBapTHUP aJAPECHOMN MOMOIIN) U OFOKETHOE
kpenuToBanue (ot 7 mo 20 meT)

(DI/IHaHCI/IpOBaHI/IC KaltuTaJIbHOT'O
pEMOHTa U MOACPHU3AINU

6-1i DTan
KanuranbHbrii peMOHT
Y MOJEpHU3AIUs

HpOBe,Z[CHI/Ie KalmuTaJIbHOI'O0 pEMOHTA U
TCPMOMOJACPHU3ALINN IOMA.

| | | N |

PucyHnok 2 — Oransl IpoBeieHHs KalIUTaJIbHOI'O PEMOHTA U MoAepHu3anuu MK
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C 2013 r. ¢punancupoBanue pemonta MIKJ[ ocyuiecTBisieTcs MO CIEAYIOLNIEMYy MEXaHu3My (CM.
pHUCYHOK 1).

OCHOBOIIONIATAIOIIUM IIPUHIUIIOM B YCIEIIHOM IIPOBEICHUU KalUTaJIbHOTO PEMOHTa M MOJIEp-
Huzarmu MK/ sBisieTcs obecrniedeHne JOOPOCOBECTHOTO YYACTHS BCEX 3aMHTEPECOBAHHBIX CYOBEKTOB:
npodecCHOHANBHBIA MEHEIKMEHT CO CTOPOHBI YIPAaBISIOIIMX KOMIAHWK, KauyecTBEHHOE NPOBEACHUE
paboT cO CTOPOHBI MOIAPANHBIX OPraHU3alMi U aKTUBHOE Y4acTHE COOCTBEHHHKOB KBapTHP Ha Ka’KAOM
oTane IMpUHATHA pemeHI/H‘/i. Koneunsim MMPOAYKTOM pcain3anuu I/IHBCCTI/IHI/Iﬁ SIBISETCSA KanuTaJbHBII
pemoHT U MonepHu3ausa MK/, KoTopslii IPOBOAUTCS MO3TAMHO (CM. PUCYHOK 2).
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Pucynoxk 3 — 3arpats! Ha npoBenenue pemonta MOK/I r.Ateipay B 2011-2017 rr., TBIC. JONIapOB

Bce cpencTBa ObUIHM UCTIONB30BaHbl HA TEKYIIUI U KaUTAIBHBIA peMOHT JoMOB. B mepuoa ¢ 2011 no
2017 romst B T.ATBIpay oTpemMonTHpoBaHo 102 MXX][ — B 93 momax mpon3BeICH KaluTaIbHBIA PEMOHT, B
3-x momax 3ameHeHbl 9 nmudToB. Ha cpencTBa, BeIIeNCHHBIE H3 PECITYOIUKAHCKOTO U MECTHOTO OIOKeTa
obnactu B T.ATbIpay, oTpemoHtupoBaHo 89 MIKJI. Ha Bosspatnbie cpenctBa B 2014-2017 romsr
OTPEeMOHTUPOBaHO 13 noMoB Ha cymMmy 1,638 MITH.10JUIApOB (PUCYHOK 4).

30 -
¥ Ha BO3BpaTHEIE
25 - CpencTBa

/
/
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15 A M 33 cuer
MECTHOTO
10 - OroKeTa
3 . I “ M 33 cyer
/ pecnyOIMKaHCKO

1
ro OroKeTa

2011 2012r. 2013 2014r. 2015 20lé6r. 2017r

Pucynok 4 — KonuuectBo otpemonTupoBanHsix MK/ B 1. ATeipay
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Ilo wroram 1 srtama [Iporpammel pa3Butus pernoHoB a0 2020r. mo pesynbTaTaM IpOBEACHHUA
monepHuzaunu MXK] B r.Ateipay cokparuioch koiamdectBo MK/, TpeOyromux pemonrta ¢ 35,3% B
2011 roxy mo 30,6 % B 2015 roxy (pucyHok 5).

-

® gcero MK/
1500 -
B TpeOyrommx peMOHTa Ha
1000 - 01.01.2011r.
500 - TpeOyIOIMUX PEMOHTA Ha
01.01.2015r.
0 .

Pucynok 5 — KonuuectBo MX]J], TpeOyromux peMoHTa 0 T. AThIpay

IIpoBens pamxupoBaHue, 10 TabmuIe MOXHO 3ameTuTh, yto TOO «KOX/I» B mepuoxa c¢ 2011 mo
2017 rr. B ocHOBHOM TIpoBOamI0 Monepamn3annto MK/ momoB 1973-1982 roga moctpotiku (46%), T.e. B
nomax 36-45 ner.

Ceenenus o MXK/] r.ATeipay, B KOTOPBIX POBOAWINCH KalUTATIBHBIA peMOHT U MozepHu3anus B 2011-2017 rr.*

T'on mocTpoiiku toma
lon Bcero
1953-1962 1963-1972 1973-1982 1983-1992 1993-2002 20032012
2011 3 5 4 4 1 - 17
2012 1 4 12 5 1 5 28
2013 - - - - - 3 3
2014 - 2 15 4 1 - 22
2015 - 1 3 2 1 1 8
2016 3 2 5
2017 - 2 10 5 2 19
Bcero 4 14 47 22 6 9 102
*CocTtaBiieHo aBTOpoM [7].

B 2018 r. 3ammaHupoBaHO BBHIACIECHHE CPEACTB W3 MecTHoro Oromkera 1,310 mutH. moimapoB Ha
KanuTanbHbIM peMoHT 8 MJK/], a Takke paccMOTpeHa MPOEKTHO-CMETHas AOKyMeHTauus Ha 18 goMoB
(3ameHa TUQTOB — 6 TOMOB, KAITUTAJIBHBIA PEMOHT — 12 TOMOB).

3akiir0yeHne, o0cyskieHne pe3yaIbTaTOB M BbIBOJbI. 13 OCHOBHBIX Npo0JeM MpoBEeIEHHUS MOJEp-
Huzanuu MOK]] r.Ateipay BbIIenseTcss HM3KMH IIOKa3aTeldb BO3BpaTa CPEACTB B Haudaje peanu3allud
[Tporpammer. Tak, B 2013 r. Ob110 Bo3BpamieHo Juib 13% BIOKEHHBIX TOCYyIapCTBOM WHBECTUIMN, IPHU-
YMHAMH KOTOPOTO SIBUWJINCH HECOTJIACHS CO CTOPOHBI BIIAJICNbLEB KBAPTUP MO XaPAaKTEPy BBINOIHEHHBIX
pabot. Branensiter MK/l He mpemycMoTpenn IperbsaBIeHHBIC 3aMEUaHUs TI0 PEMOHTY TIPH COCTABJICHHIH
JIeQEeKTHOTO aKTa M MPUHATUH KOJUIEKTUBHOTO PELICHUS! Ha 3aTpaThl CpeAcTB. B CBSA3M ¢ 3TMM akuMaT
ropojia MpoBeNl Pa3IUyYHbIC Pa3bsCHUTENIBHBIC U ONEPATHBHBIE MEPONPHUSTHSA IO BO3BpATy TOCYAapCT-
BEHHBIX CpencTB. Tak, B pe3ynbTare mpojaelaHHbX pador B mepuon ¢ 2013 mo 2017 roxsl B cymeOHBIC
HCIIOJHUTEIbHBIC OpraHbl ObUIO MoAaHo 1594 UCKOB, MONOKUTEIBHOE pelicHHe MPUHATO 1Mo 1047 uckam,
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547 uckoB HaxoasTcs B npouecce. Ha 1 saBaps 2018 roga >xutensiMu OTPEMOHTHUPOBAHHBIX JOMOB BO3-
BparieHo 2,172 MiH. noyuiapos, T.e. 63,5% 13 BIOKEHHBIX 3,27 MITH. TOJUIApPOB.

B xone mpoBeneHUs HCCIeNOBaHUS OBLUIN BEBISBICHBI Pl MPoOIeM, KOTOPhIE MOKHO Pa3ieiuTh Ha
JIBe TPYMIBI: SKOHOMUYECKHE U HEIKOHOMHUYeckue. K 3KOHOMHYECKON TpyIe OTHOCSTCS BOIPOCHI,
Kacarolrecss 5JKOHOMUYECKOTO COJIEPIKaHUS:

— OTCYTCTBHE EIAMHON METOJUKHM 3KOHOMHYECKOTO OOOCHOBAHHS IENEBBIX MPOTPAaMM BOCIIPOH3-
BOJICTBA CYIIECTBYIOMIETO KIIIUITHOTO (POH/IA;

— OTCYTCTBHE CTPaXOBOTO TOJS OT BO3MOXHBEIX PHCKOB ISl BCEX CYOBEKTOB B3aUMOJCUCTBHS IO
MOJICPHM3AIIHNHY XKWIOT0 QoHAa: 1) rocyaapcTBa — OT HEBO3BpaTa BIOKEHHBIX CYOCHANH; 2) MOTEHIHAIb-
HBIX WHBECTOPOB — TapaHTUPOBAHHOW OKYIaeMOCTH HWHBECTUIUH; 3) COOCTBEHHUKOB KBapTHUP — OT
KaueCTBEHHOTO BEITIONHEHHUS PabOT 110 MOACPHU3AINH U PEMOHTY;

— OTCYTCTBHE KOHKYPEHTHOH CpPEIIBI.

K HeskoHOMHUHYECKOU Tpymnme MpoOjeM OTHOCITCS MPOOJIeMBI IIPABOBOTO, DKOJIOTHMYECKOTO M MO-
PaTBHO-ICTETUUECKOTO XapaKTepa:

— HEJOCTaTKW B MEXaHH3ME IMPABOBOTO PETYIUPOBAHIS,

— HE0OXOIUMOCTh HE JOOPOBOJIEHOTO, a 00S3aTEIBHOTO PETYJIUPOBAHMS IKOJOTHIYECKUX XapaKTe-
PUCTUK MTPUMEHAEMBIX TEXHOJOTHH TI0 MOJCPHHU3AITIH ¥ PEMOHTY XIIOTO (DOHA;

— pacmupeHne KU3HCHHOTO MHKIIA, YIIydlieHne (YHKIIMOHATHHBIX M IMPOCTPAHCTBCHHBIX XapaKTe-
PHUCTHK NMPOEKTA 110 MOJCPHU3AINN U PEMOHTY JKUJIOTO (POH/IA.

B nenom, HeoOXOAMMO OTMETHTH, YTO Ojaroaaps mnpoBoaumoi moxaepHm3armu MK/ B r.AThipay
BMECTE C TIOBBIIICHHUEM SHEprod((EeKTHBHOCTH NPOOIEMHBIX JKHIIBIX JOMOB C 3J€MEHTaMH TepMO-
MOJCpHHU3AINH, TTPEOoOPa30BAICI M ICTETUICCKUN OOJIUK TOPOJCKOTO JKHIUITHOTO (POHIA, «IIPOIcHa
MPOJOKUTEIIEHOCTh CPOKA UX CIIYKOBI, TIOBBICHIIACh UX KOMMEpYECKasl NPUBJICKATSIILHOCTh Ha PBIHKE
HEIBUKHUMOCTH.
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TYPFBIH YA KOPBIH )KAHFBIPTY
MEXAHUW3MIHIH 9KOHOMMUKAJIBIK ACIIEKTIJIEPI

AnHotanus. Kananbik mapyambUibIKThIH Ka3ipri 3aMaHFbl SJKOHOMHUKACBIH/IAa TYPFBIH YI KOPBIH KaHAPTY jKOHE
y/1aiibl J)KaHFBIPTY YIIIH OOJDKETTEH ThIC KO3Aep.i TapTy Maceseci MaHbI3[bl 00bin Tadbu1ansl. TYPFBIH Vi KOPBI
TYPFBIH YH-KOMMYHAJIJIBIK, IapYaIIbIIbIK CaJlaChIHBIH HETI3T1 3JIEMEHT] PeTiHe KapacTelpbuiaibl. TYpFBIH Vil KOpBI-
HBIH YJaibl KaHFBIPTHUTYBIHBIH XaJIIKApaJbIK oHE Ka3aKCTaHABIK TOKipuOeci 3epTresreH. 3epTTey KYpasbIHBIH
HSKOHOMUKAIIBIK JKOHE SKOJIOTHSUIBIK TYPFBIIAH ©3eKTUTri HerizmenreH. TYprelH Yi KOpPBIH JKaHFBIPTY OOMBIHIIA
MAaHBI3BI 3epTTEYIEPIiH YKOHOMHUKAIBIK THIMIUTIK JKETICTIKTEPMEH OailJIaHBICTBUIBIFBI aHBIKTAIFaH. Anaiina qyHue
JKY31HJIC OpBIH aJiFaH ahaHmaHy yaepicTepi SKOJIOTHSUIBIK KOPIHICTIH ¢ MaHbI3ABUIBIFBIHA alPBIKIIA KOHIT Oee/i.
Ka3zakcranmarel MEMJICKETTIK TYPFbIH YH pedopMachlHa CTpaTerHsUIbIK JaMy JXOHE CajlajlblK TYPFbIH YH-KOMMY-
HaJIIBIK OafrIapllaMachlH iCKe achlpy ayKbIMBIHIA IOy JKYpri3iireH. TYprbIH Vil KOPBIH JKaHFBIPTY TETIriH XKy3ere
aceIpy Toxipubeci Ateipay Kanaceiaaarsl 2011 xeuiasiH 6acbiHaH 6actan OyriHri KyHre maeiinri «KamaHbslH TYpFBIH
yii komMMyHanaplK mapyamsibiEey JKIIC MamMaHaaHABIPBUIFAH YOKUIETTI YHBIM MBICAIBIHAA KapacThIPbUIA/IBL.
«KTYKIUI» )KIIC mpicanbiga, ATbipay KaJlaChIHIAFbl KOII IIaTepIli TYPFbIH YHIEpli )KOHEY caTblulapbl MEH OJIap.ibl
Kap)KbUIAHIIBIPY TETIriHE 3epTTeylep KYpriziiareH. JKypri3iireH >KYMBICTBIH HOTIIKEJIEPIHECTATUCTUKAIIBIK Tajlay
JKacaJbIHFaH. MakcaTThl MEMIIEKETTIK OaraapiaMaHbIH HOTIKeNliriHe Oara Oepinren. 3eprrey OapbIChIHIA TYPFBIH
Y# CEeKTOPBIH >KaHFBIPTYABIH TaOBICTHI JaMybIHA KEEPTi KENTIPETIH KYp/eli Macesenep/i aHbIKTayFa 00JIa/Ibl.

3eprrey AP05134552 rpupiMu sx00a meHOepiHAe OTKI3UIII.

Tyiiin ce3aep: swcayevipmy, KalalblK MapyalbUIbIK, TYPFBIH-YH IapyalIbUIbIFbl, TYPFBIH Vi KOPBL.

Cgenenusi 00 aBtope: Kemxerammea 3ura JKanabGaeBHa, EBpa3uiicKkuil HaIlMOHAIBHBIA YHHUBEPCHTET
um.JL.I'ymunesa, nokropant 2 kypca crenuaibnoct 6D050600 - Dxonomuka, kzita@mail.ru
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XPOHUKa

Clarivate Analytics (Oypbinrsl Thomson Reuters)
XAJIBIKAPAJBIK MAJIiMeTTep 0a3achbIHAA HHAEKCTEY 00N bIHIIA
Kyoau1ikTi caaTaHaTTBI TANCBIPY

2018 xpapry 15 Mmambipeiaga Kazakcran PecryOnukackiHBIH ¥ IITTHIK FEUIBIM akageMusichiaga «KP
¥YFA xabapmmeice; KP ¥FA xabapnmapel. Xumus skoHe TexHojorus cepusicel; KP ¥FA xaGapmiapsr.
O®uzuka-maremaruka cepusicel; KP ¥FA XaOapnapsl. ['eosorus jkoHe TEXHUKAIBIK FRUTBIMIAP CEPUACHD»
ypHainapseiaelH Clarivate Analytics (0ypsiarel Thomson Reuters) xanblkapasiblk MasliMeTTep Oa3achbiHaa
nHnekcrey ooibrama Kyomikti KP ¥FA-Ha cantaHaTThl TarceIpy paciMi OOIIbL.

Canranartel kubiH AKII-TeiH ®unanensdus KanacklHIa OpHanackaH xanbikapanslk Clarivate
Analytics komnanusiceiael TM/] xone Peceli Ooiipiama aupextopsl — YTkuH Oner ['eHHaIbeBHUTHIH
KaThICYBIMEH OTTi.

byn xypHammapra XanmbIKapalblK pedTwHT Oepy skoHe omapasl ipi Clarivate Analytics komma-
HUSICBIHBIH JIepeKTep Oa3achblHa EHTi3y — JKypHaaaaplel OYKUIoNEeMAIK OKbIpMaHAap ayJuTOpHUSICHIHA
JKETKI3e Il KoHe AoeKce3 ally KOpCeTKIlTepiHe alTapibpIKTal maiaansl yiaec OONBIT KOChIIabl, COHIAM-
aK oJlap Ka3aKCTaHIBIK FabIMIAPIbl, OKBITYIIBUIAPIBI, JTOKTOPAHTTAP MEH MAarucCTPaHTTapAbl JKOHE
CTYACHTTEP/I KONTereH MaTepuaijapMeH TaObICTBIPYFa, aliMaKTBIK 3€pTTEy aKMapaTTapbl MEH MaiIalibl
cinTemerniepre oI aliblll, JJIEMAIK 3epTTeyJiep CallaChIHAAFbl aFbIMAAFbl OETabICTAPABIH TOJBIK OciHECIH
ayra MYMKIiHZIK Oepeti.

KazakcTaHHBIH FBUIBIMH JKYPHAIIAPBIHBIH JEHIeHiH MEp3iMIiK FHUIBIMH OachUIBIMIApABIH XalbIK-
apaibplK CTaHIapTTapra AeHiH apTTBIPy, ce3 KOK, KaJlbl alfaHia, Ka3akCTaHABIK FHUIBIMHBIH JaMybiHa
BIKIAJ €TEl.

KP ¥FA Topanxacwi

TopkecTBeHHOE BpYUeHHE CBUAETEIbCTB 00 HHACKCHPOBAHUHU
B MEKIYHAPOIHOM 0a3e JaHHBbIX
Clarivate Analytics (panee ThomsonReuters)

15 man 2018 r. B 11-00 cocTosutack Top>KeCTBEHHAs 1IepeMOHUS BpyueHUs: HalioHanbHON akajieMuu
Hayk PecnyOmmkn Kasaxcran ceptudukatoB 00 WHISKCHpPOBaHUHM 4-X aKaJeMUYECKHUX >KypHAIIOB:
«Bectauk HAH PK»; «3Bectus HAH PK. Cepust xumuu u texnonoruit»; «3sectus HAH PK. Cepus
¢usnko-marematndeckas»; «M3sectust HAH PK. Cepus reonmorum u TEeXHHYECKHX HayK», KOTOpEIE
BOIUIN B 0a3y MaHHBIX MEeXTyHapoaHoi kommanuu Clarivate Analytics.

Bpydenue cocTosnock ¢ yyactueM NpeAcTaBUTENsS MexayHapoaHoi komnanuu Clarivate Analytics
(CHIA, r. ®unanensdus), nupexropa mo Poccun u CHI' YTkuna Onera ['enHagneBuua.

Bxoxmenne 3TUX KXypHajJoB B 0a3y MaHHBIX KpymHeimed kommanuu Clarivate Analytics oTkpoeT
JIOCTYT Ka3aXCTaHCKUM YYEHBIM, MIPEToAaBaTeNsIM, TOKTOpaHTaM, MaruCTpaHTaM M CTYJEHTaM M CTYICH-
TaM K MHOTOYHUCICHHBIM MaTepuallaM, PEerHOHaJbHOH HCCIeJ0BaTeNbCKOW HMH(POPMALUU U MOJIE3HBIM
CCBUIKaM, K MOJIyYCHHIO TIOJTHOM KapTHHBI TEKYIIUX TeHACHLUI B 001aCTH MUPOBBIX UCCICIOBAHUM.

[loBrIIIeHNE YPOBHS HAay4YHBIX KypHaioB Ka3axcraHa 10 MeXIyHapOIHBIX CTaHAAPTOB MEPHOIHYEC-
KHX HAayYHBIX M3aHHiA, 0€3yCcI0BHO, OyAeT criocOOCTBOBAThH Pa3BUTHIO Ka3aXCTAHCKOIM HAYKH B IIETIOM.

Ipesuouym HAH PK
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FObunetHble Oamebl

BYKTYKOB Hukoaaii CaaBakacoBu4 —
70 aer

BbykrykoB Hukonaii CaaBakacoBu4, 3aciTy’>KCHHBIH
nzobperarens Pecrmybmukm Kazaxcran, akagemuk Hamwmo-
HanpHOUM akamemun Hayk PK, akamemuk Kazaxcranckoit
aKaJleMUH ECTECTBEHHBIX Hayk M HanumoHanbHON axagemMuu
TOPHBIX HAyK, IOKTOP TEXHHYECKUX HAYK, mpodeccop.

BbykrykoB Hukomait CangBakacoBuu pomwica 10 uroHs
1948 r., BeimyckHUK 1966 1. YUepmosikckoil onWHHAIUATH-
netHe#d mkoael Kypaymckoro paiiona BKO. B 1971 roxy ¢
oTiinuueM OKOHYMI Ka3axcKuil MOJUTEXHUYECKUM UHCTHUTYT,
TOpHBIN MHXKeHep. TpyAoByI0 AeATeIbHOCTh Havan B MHCTH-
TyTe ropHoro aena Axagemuu Hayk Ka3CCP u mpomen myTh
OT CTaplIero MH)XEHepa 0 3aMECTUTeNsd TUPEKTOpa WHCTH-
Tyta. Haunnas ¢ 1994 roga, paboTan Ha4aJbHUKOM OTIEJa
[Ipesunnyma HammonanbHO# Akagemun Hayk PecmyOmuku
Kazaxcran (HAH PK), 3amecturens Ilpesmmenra HAH PK,
Axanemuk-cexkperapp Otmenenus Hayk o 3emuie HAH PK,
3aMecTuTens I'eHepanpHOro Aupekropa LleHTpa XUMHKO-TEX-
HOJIOTUYECKUX UCCIIE0BaHNN, COBETHUK pekTopa Kazaxckoro
HarmmonansHoro Texuuueckoro ynusepcurera um. K. 1. Cat-
naeBa. Bce 310 Bpemst octaBancs 3aBeAyromuM sadopatopueit MucturyTa ropaoro nena um. . A. Ky-
HaeBa, ¢ 2010 roga pabortaer qupekTopoM 3Toro mHCTUTyTa. OOImectBenHas pabdora — [Ipesunent POO
«Coto3 opranmzanuii Hayku PecrryOnmku Kazaxcram.

B 1976 rony B Ky36acckom nonurexanueckoM nHcTuTyTe H. C. ByKTyKOB 3alIMTHI AHUCCEPTALIUIO
M0 BONPOCAM B3aMIMOCBSI3M DKOHOMHUKH M TOPHOTO TPOM3BOJCTBA M OOOTAlleHHWs Py Ha COMCKaHUE
YUEHOM CTEINeHM KaHuaTa TeXHHuueckux HayK. B 1986 rogy B MOCKOBCKOM TOPHOM MHCTUTYTE 3aIIUTHII
JICCEPTAIMIO HA COMCKAaHUE YUCHOM CTEeNeHH JOKTOpa TEXHUYECKUX HayK IO mpodiieMe (GOpMHPOBaHUS
KayecTBa YIJIEH B TMOTOKE W €ro BIMSHUE Ha TEXHHUKO-3KOHOMHYECKYHIO 3(()EeKTUBHOCTH TOIIMBHO-
SHEPreTUYECKOTr0 KOMILIEKCa.

H. C. ByKTyKOBBIM pellieHBI KPYIHbIE HAyYHBIE MPOOIEMBI:

— Pazpaboranbl TeXHOJIOrMM W OOOCHOBAHBI PAlOHAIBHBIE MapaMeTPhl CENEKTHBHON OTPaOOTKU
CIIOHOCTPYKTYPHBIX MECTOPOKIACHUI OTKPHITBIM CITOCOOOM.

— Co3maHbl HOBBIE TEXHOJOTHH OTKPBITOH W KOMOWHUPOBAaHHOW pa3pabOTKH YTOJBHBIX U PYIHBIX
MECTOPOXICHUH, pallMOHATbHbIE CIIOCOOB! M HAYYHO-TEXHHUECKHE PELICHHS MO0 KOHIIEHTPALUU TOPHOTO
MPOU3BOACTBA, pa3pabOTaHbl PAIMOHANBHBIE CXEMBl BCKPBITHS TIIyOOKHX TOPHU30OHTOB KapbepoB U
MUKIMYHO-TTOTOYHBIE ¥ IOTOYHBIE TEXHOJIOTUH BEICHUS TOPHBIX padoT.

— Pa3pabotanbl Teopusi ¥ TEXHOJOTHS AMHAMHYECKOTO (OPMHUPOBAHUS OJHOPOJHOCTH KauyecTBa
MUHEPAJIBHOTO CBIPhs B HEMPEPHIBHOM MOTOKE.

— Pazpaboran MeTon ompenerneHuss OOPTOBOTO COJAEPIKAaHUS MeTalla, YYHUTHIBAIOMIMIA HSKOHO-
MHUYECKHE Pealnu, CpEeAHEe COJIEpKAaHUsI MeTallla B PyJe U ero KoJeOaHuil, a Takke BIUSHHUSA Ha TOCIIe-
JIYIOLIMI nepenelt.

— CoznaHbl HETPATUIIMOHHBIE SHEProcOeperarInue CrocoObl JOOBYM M TPAaHCIOPTHPOBKH BBICO-
KOBS3KMX W Tapa(MHUPOBAaHHBIX YTIIEBOAOPOIOB; CO3IAHBI CIIOCOOBI CHHXEHHS BSI3KOCTH BBICOKO-
napadUHACThIXHEPTEH U OWTYMOB, pELICHBI 33aJauyd MHHUMH3ALWU 3aTpaTr Ha TOATOTOBKY HEPTH K
J00bIYe ¥ TPAaHCTIOPTUPOBKE.
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— Pa3paboTraHbl BeTpo3neKTpOCTaHINN 3PPEKTUBHOCTHIO BBIIIE TPAIUIIHOHHBIX Oollee 4eM B 2 pasa
W CoJHE4YHBIe OaTapen HOBOro mokoseHus c¢ 3¢ dexkrnBHOCTRIO 60-70% BMecTo 18%. Ilpm sTom crom-
MOCTb JIEKTPOIHEPTHH BIIEPBBIE B MUPE HE MPEBBIIIAET CTOUMOCTH JHEPTUHN OT CETEeH.

Ocoboe BHUMaHHWE yJIeNseTcs BOINPOCaM HMHHOBAalMOHHOTO pa3BuTUsA. OmnyOnuKoBaHa IepBas B
Kazaxcrane MoHorpadus, conepxaias MEXaHU3Mbl pealn3aluy WHAYCTPUAThHO-HHHOBAIIMOHHON CTpa-
Terun pas3BuTHs SKoHOMHUKHA. C 1995 r. BRICTymaer B medaTd ¢ TPEIIOKCHHUSAMH IO TIEPEXOAy Ha
MHHOBALIMOHHBIHN NMyTh pa3BUTHUS] 3KOHOMUKH.

B cocraBe rpymibl U3 Tpex 4eIOBEK CO3/1ail HAyYHO-TeXHUUYECKHEe Pa3padOTKH, peau3aius KOTOPBIX
MIPH CTPOUTEIHCTBE YTOIBFHOTO NpeanpusaTus "BocTouHbIH" MO3BONMMIIA CHU3NUTE KalUTaIbHBIE BIOKEHUS
npakTnyecku Ha 10 muH pommapoB CLIA, a skcIulyaTallMOHHBIE 3aTpaThl ObUTH CHIDKEHBI Ha 1,5 MiH
JIOJIITapOB B IO,

B kauecTBe KOHCyNbTaHTa MPHHAMAN y4YacTHE B PEIIEHHWH BOIPOCOB BBIBOAA IPOMBIIIICHHBIX
NpeAnpusaTHil Ha 0e3yObITOUHBIN ypoBeHb: AO "UpTHIMICKUIT XUMHKO - MeTayuryprudeckuii 3aBon”, AO
"Huctutyt Kasrunpousermer”, AO "Lenunsneprodank", AO "Hpteimckuii [TonuMerammnaeckuii Kom-
ounar", AO "l[laBnomapckuii TpakTopHbIi 3aBoa", AO "Tekenuiickuii CBHHIIOBO-ITMHKOBBIH KOMOHMHAT",
AO «AxmomacensMmaniy. SBmscs skcrmeproMm ['ocrumrana CCCP m MuHHCTEepCTBa SKOJIOTHH W OHOpe-
cypcoB Kazaxcrana.

Pan mpemnoxennit H. C. bykryko npunsatel B [Iporpammy ¢opmupoBaHuss ¥ pa3BUTHsS HaIHO-
HaJIHbHOW MHHOBAIIMOHHOMN CHCTEMBI; [11aH MEpOTpusATHil TI0 peaTu3auy MPoTrpaMMbI TI0 (POPMHUPOBAHHUIO
Y Pa3BUTHIO HAIIMOHAIHHOUW mMHHOBaMOHHOU cuctembl PK Ha 2005-2015 roxsr; [Tnan meponpustuii mo
peanuzanuu CTpaTerudl MHAYCTpUanbHO-MHHOBaMoHHOro pa3sutug PK na 2003-2015 roxer; Ilnan mo
CO3/IaHUIO M Pa3BUTHIO MWIOTHBIX KIACTEPOB B MPUOPUTETHBIX CEKTOPAaX SKOHOMHUKH. Takke MPUHSTHI
MpeIoKEeHNUd B «3aKoH O Hayke», 3akoH «O rocyaapCTBEHHOHN MOAJEp)KKE WHHOBALIMOHHOM JesTelNb-
Hocti». Kpome toro, BykrykoB H.C. paszpabGoran Ilomoxkenne o BBoJe OOBEKTOB HMHTEIUICKTYaJbHOI
COOCTBEHHOCTH B SKOHOMHYECKHI OOOPOT B COOTBETCTBHM C MEXIYHApOJHOW MPAaKTUKOH W B TOJE
JIeCcTBYIOIIEro 3akoHoaTenbcTBa PK.

Huxonaii CansakacoBuu BykrykoB — aBrop Oosnee 250 HaydHBIX TPYZOB, B TOM 4YHCIEe 6 MOHO-
rpacduii, bonee 40 n300peTeHMA, 3aUIICHABIX EBponelickumu u EBpasuiickiMu aTeHTaMu, TaTeHTaMU
Kazaxcrana, Snonnn, I'epmannn, HOxuo#t Kopew, Kutas, Kanagsr n ap. OmyOnukoBanm psa crateid u
JIOKJIAJIOB, KACAIOIIUXCS BOIPOCOB YYACTHSI HAYKU B TUBEPCUPHUKAIINN SKOHOMHKH.

[lox ero Hay4HBIM PYKOBOACTBOM MOATOTOBJIECHO 5 MOKTOpoB W 9 kanamaatoB Hayk. [Ipodeccop
KasHTYVY um. K. CatnaeBa B Teuenue 3 Jer.

H. C. bykrykoB — IlouérHbrii Hayunsri corpymauk WML um. 1. A. KyHaeBa, WwieH peaakITMOHHBIX
komeruit xxypHanos «lIpomsinenHocTs Kazaxcranay, «KoMiekcHoe MCONb30BaHHE MUHEPATBHOTO
ceIpbs», «['opHbIit )xypHan Kazaxcranay», «Becthuk HAT'Hy.

B coBerckoe Bpems HarpaxkieH llodeTHBIMEH TIpaMOTaMU paikoMoOB, 0OKOMOB Komcomojia u I[K
JIKCM Kazaxcrana; 11K BJIKCM; Ilpesuguyma AH Ka3zCCP; LK KIICC, CM CCCP, LIK BJIKCM;
menansio BJIHX CCCP, 3nakom uzobperarens CCCP, 3anecen B JleTonuch KOMCOMOJIBCKOM CIIABHI.

B macrosmee Bpemst HarpakmeH 3HakoM MOH PK «3a 3acmyru B pa3BUTHH HayKW», 3HAKaMH
«Kenmigankel» («['oprankas cmasay) III, I u I crenenn, Jlaypear mpemun nm. Axagemuka AH CCCP
K.HU.CarnaeBa; Jlaypear nmpemun um. Axagemuka HAH PK II.E.EceHoBa, cepeOpsHON Memanplo H
muuioMmoM uM. A.BaiitypceiHoBa, Memanbio anb-®Papabu Kazaxcranckoit HanmoHanbHOW axamgeMuu
€CTeCTBEHHBIX HayK, OopZeHOM HammoHanmpHOW akageMuH TOPHBIX HayK, 3HaKOM «l OpHSIKas ciaBa»
TOPHOIIPOMBIIIIEHHUKOB Poccun.

Konnexktus ®unuana PI'TI «HII KIIMC PK» «WuctutyT roproro nena uMm. J. A. KynaeBa» cep-
neqno moznapasmsser Hukomas CanBakacoBW4a cO 3HaMEHATeNBbHBIM FOOMJIEEM M JKElTaeT KpPEemKoTo
3I0pPOBbSI, CUACThsI, OJIATOMONYYHS, HEUCCAKAEMOW J>KU3HCHHOW SHEPTHH, NATHHEHIINX YCIEXOB U
TBOPYECKUX JOCTHKEHHUI !
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