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EXPERIMENTAL RESEARCH OF THE SIMULATION MODEL
FOR DETERMINISTIC SECURE COMMUNICATION PROTOCOL
IN QUANTUM CHANNEL WITH NOISE

Abstract. Today there are many methods and approaches used to ensure the privacy of message transmission
without encryption. The most advanced technology is quantum cryptography and quantum secure direct
communication in particular. It allows information transmission using open channel without previous encryption.
From this viewpoint, in this work there was carried out experimental research of the proposed simulation model for
deterministic secure direct communication protocol in the quantum channel with noise for qutrit pairs in
eavesdropping control mode. Given results can be used for quantum cryptography systems constructing and
optimization from viewpoint of asymptotic security as well as its operation rate.

Key words: information security, quantum cryptography, deterministic protocol, quantum key distribution,
quantum secure direct communication, qubit, qutrit.

Introduction

The theory of quantum mechanics, which is the basis of quantum cryptography, allows to improve all
possible modern methods of ensuring the information transmission security, to solve the problems of
encryption keys distribution that exist in classical (non-quantum) cryptography. Quantum secure direct
communication protocol provide secrecy (this term in quantum cryptography denotes confidentiality
and/or privacy) of the messages transmission without the use of any encryption methods, since this
secrecy is guaranteed by the incomprehensibility of the postulates of quantum physics [1-2]. In
deterministic quantum protocols [1,3] two-level, and more often multi-level quantum states of quantum
systems groups are used to encode the source text of a secret message that are transmitted via a quantum
communication channel. The laws of quantum physics guarantee the detection of eavesdropping in the
communication channel, which allows legitimate users (e.g. subjects / users A and B) to detect the intruder
(user E) during the communication session and to interrupt the communication session.

Related works

Nowadays, there have been carried out many researches of various types of deterministic quantum
secure communication protocols, which can be implemented already on the basis of the available and used
technical equipment for the information transmission [4]. This version of the protocol uses two Bell states
of an entangled pair of qubits and allows one bit of classical information to be transmitted over one
protocol cycle [1]. Using four states of a pair of Bell qubits, that is, using quantum superdense coding, it is
possible to increase the number of transmitted bits per cycle by two times [2]. In order to build up the
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information capacity, instead of the entangled pairs of qubits, there can used their triples, quarks, etc. The
protocol with the entangled states of the Greenberger-Horn-Zeilinger (GHZ) triples and quadruples of
qubits provides an information capacity equal to » bits per cycle, that is, the amount of qubits in the used
states of GHZ. Also, in order to increase the information capacity of deterministic protocols, it is possible
to use entangled states of multi-level quantum systems - for example, in works [6, 7] a protocol using Bell
states of a pair of three-level systems (qutrits) and quantum superdense coding for qutrits. Various types of
attacks, in particular a general incoherent attack on various versions of the protocol, including a protocol
with pairs of qutrits, were considered in works [5-8]. During an attack, the intruder E can obtain some
information before he is detected [8, 11-13]. The method of enhancing secrecy, based on the use of
random invertible matrices [13], was investigated in work [14]. The model of the deterministic protocol
proposed by the authors in work [15] with the use of an alternative method of enhancing secrecy [16]
allows to conclude that there is no fact of eavesdropping.

Theoretical researches carried out in [15] confirm the occurrence of problems of synchronous fixation
of the changes occurring in the states of transmitted photons, from collective effects in the channel of
natural noise and from the intruder. The creation of a model simulating the operation of the protocol in the
eavesdropping control mode will provide practical recommendations on the use of a quantum protocol in a
channel with noise. Therefore, the purpose of this article is an experimental research of the simulation
model of a deterministic protocol with pairs of qutrits in the eavesdropping control mode in a channel with
noise.

Description of the method

As a result of the research of the deterministic protocol in a channel with noise, in the eavesdropping
control mode there was revealed the problem of constructing a model allowing investigating a joint attack
of the intruder and natural quantum noise in the channel. In the eavesdropping control mode there is
considered the case of the impact on the transmitted quitrit of the noise operator.

The model simulates the operation of a deterministic protocol with pairs of quitrits in a depolarized
channel at the presence of an intruder E. during the research and modeling of the deterministic protocol
operation in the eavesdropping control mode there were obtained statistical data on error levels in the
bases x, z and their average values [15]. In addition, the model used non-quantum method of enhancing the
secrecy of the deterministic protocol, which is described in detail in works [9, 16].

In order to begin the process of message transmission, the user A converts his ternary message
a(a=(ay,..,a),i=1,..,0) of the length r-, then for each block there is generated a random ternary

sequence G (G = (Gy, ..., Gy), i = 1,...,1)) of the size rx1, each block of which is G; bitwise summed

according to the module 3 with the corresponding blocks of the message @, :
b=a+G,. (1)

Further, with the help of the deterministic protocol, the message b, (b = (by, ..., b)), i =1, ..., 1),
resulting according to (1), is transmitted to user B on the quantum channel. In case of message
interception or its part by the intruder E, he cannot use it, because, without having randomly generated
sequences Gl. he cannot restore the original message @, .

After completion of the transmission on the quantum channel, only if the users A and B are confident

that the transmission session has not been overheard by the user E, the user B is transmitted sequences G,

along the classical open channel. In order to restore the original message, the user B must use the received
random sequences by subtracting them from the corresponding message blocks according to (2):

a; = b; — G;. 2

The length of the block r is chosen if a high level of stability can be achieved, and if the value of the
probability of successful attack of the intruder of the user E after the transmission of one block

I
s(s(l,q,d) = (%) & was insignificant:
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r=—k,/lg((1-q)/(1-q-(1-4d))), 3)

where k - the exponent for calculating the probability of a non-detected attack of the intruder E; /- the

amount of information that the intruder E can receive in one cycle of the message transmission mode, q -
the probability of switching to the eavesdropping control mode, d - the error level occurring from the
actions of the intruder E. As a result of an experimental research of the simulation model of a
deterministic protocol with pairs of quitrites in a depolarized channel with an attack of the intruder E,
there were obtained statistical data on error levels in the bases x, z and their average values (see. table. 1 in
[15]). In the above table, such designations and parameter values are accepted:

1) length = 100000 trit - length of the transmitted ternary data;

2) k = 4, that is s(I,q,d,)107% - an exponent of ten, in order to calculate the probability of a non-
detected attack of the intruder E;

3) g = [0,1; 0,9] - probability of protocol switching between the eavesdropping control modes of and
message transmission;

4) r - block length;

5) d =1/3 - the error level occurring from the actions of the intruder E;

6) d, =0 ... 2/3 - the probability of attack detecting measured in the basis x;

7) d_. =2/3 - the probability of attack detecting measured in the basis z;

8) p = 0...0,5 - the probability of state depolarization;

9) (1 — p) - the probability of the qubit unchanged state;

10) g, =q, = 0,5 - the probability of switching of the users A and B between the basis x and z;

11) d,, - the average probability of attack detecting on two basis in an ideal channel,

12) [ — the amount of blocks to which the transmitted data is divided;

13) Erry, Erry, ETTyeqn - the error probabilities for measurements in the basis x, z and the average
value for the two basises;

14) q, (1 — q) - the probability of switching between the eavesdropping control modes and message
transmission, respectively;

15) Err, - the probability of modeling the error for the basis x;

16) Err, - probability of modeling the error for the basis z;

17) MinErrlvl, MinErrivl ., MinErrivl - minimum values of error levels;
18) MaxErrlv], MaxErrilvl ., MaxErrlvl - maximum values of error levels;

19) MeanErriv], MeanErrivl ., MeanErrivl - average values of error levels.

Experimental results
Analysis of the statistical data of the experimental research of the proposed simulation model. On Fig.
1-3 there are presented the diagrams of the dependencies of the min value of the error levels, MinErrivi at

modeling the deterministic protocol operation for different values of d,, d., dg,,, which are constructed on
the basis of Tables 1-3.

Table 1 - Modeling results for d,=0, d,=0,667, dg,,=0,333

q pl p2 p3 p4
0.1 0,091 0,154 0,231 0,304
0.25 0,115 0,167 0,2 0,36
0.5 0,08 0,154 0,24 0,296




Hoxnaowr Hayuonanenoii axademuu nayx Pecnybnuxu Kaszaxcman

Table 2 - Modeling results for d,=0,333, d.=0,667, dg,,=0,5

q pl p2 p3 p4
0,1 0,226 0,227 0,318 0,353
0,25 0,263 0,29 0,32 0,343
0,5 0,263 0,29 0,32 0,343

Table 3-Modeling results for d,=0,333, d.=0,667, dg,,=0,5
q pl p2 p3 p4
0,1 0,382 0,367 0,423 0,419
0,25 0,385 0,333 0,381 0,375
0,5 0,381 0,37 0,353 0,32
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Figure 1 — Dependence of min error value levels, MinErriviat modeling d,=0, d,=0,667, dg,,=0,333
and the probability of depolarization of the state of quitrites from p = 0,1to p = 0,7

Dependence of error level

k=]
-

T
ol

o
w

N
%}

Min exror rate, MipErvl

o
[}

0,15

01

0,05

‘

0 0,1 0,2 0,3 0,4

The probability of switching in ECM, q

05 0,6

Figure 2 — Dependence of min error value levels, MinErriviat modeling d,=0,333, d,=0,667, dg,,=0,5
and the probability of depolarization of the state of quitrites from p = 0,1to p = 0,7
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Figure 3 — Dependence of min error value levels, MinErriviat modeling d,=0,333, d,=0,667, dg,,=0,5
and the probability of depolarization of the state of quitrites from p = 0,1to p = 0,7

Analyzing Fig. 1-3, the following conclusions can be done:

1. The minimum error levels for both basises (MinErrivi) are sufficiently small and in most cases less
than the level of natural noise p (especially for p = 0,7). This means that the users A and B can make an
incorrect conclusion about the presence of the intruder E, therefore, at a sufficiently high level of natural
noise the legitimate users must transmit a sufficiently large amount of blocks and only then decide
whether there is the attack of the intruder E;

2. The probability g significantly influences the data transmission rate by a deterministic protocol -
the smaller g is, the more often the data is transmitted and the higher the speed is. In addition, the length
of the block r also depends on g - with the decreasing q according to the exponential law it increases;

3. At p — 0,7 and at the attack of the intruder E with zero error level in one of the basis (for example,
d.=0, dg,,=0,333 - figure 1), the average error level of MeanErrivi almost does not exceed p, therefore
legitimate users can accept incorrect decision about the absence of the attack - it is necessary to check the
average level of errors in each of the basises x and z separately, in one of these basises the error level will

be close to the value 2/3 ;

4. For reliable detection of the attack the legitimate users should use a quantum channel with a natural
noise level - in practice this means using a channel of the limited length.

Conclusion and future work

Therefore, in this work there were carried out experimental researches of the simulation model of the
secure direct communication protocol in a quantum channel with noise for a pair of quitrites in the
eavesdropping control mode proposed by the authors earlier. The obtained results allow legitimate users to
choose the most effective strategy for secure data exchange, depending on the level of noise in the
quantum communication channel. These results can be used for the construction and optimization of the
quantum cryptography systems in terms of increasing the asymptotic stability of the system and the speed
of its operation.
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IIYbI BAP KBAHTTBIK APHAJIA KAVIIICI3JIIK BAUJIAHBICTBIH
JETEPMUHHUCTHUKAJIBIK XATTAMA ) K¥MbICBIHBIH HMUTALNUAJIBIK YJT'TCIHIH
SKCIIEPUMEHTTIK 3EPTTEYJIEP

AnHOTanusi. ByriHri KyHre mudprayasl KoJIIaHychl3 Xxabapiaapasl KiOepyiH KYMHsUIBIFBIH KAMTaMachl3 €Ty
YILIiH KeNTereH oicTep MeH Ke3kapactap 0ap. EH naMmbiraH TEXHOJIOTHS KBAaHTTBHIK KpHNTOrpadus, COHBIH iIIiHae
KBaHTTBIK TY3y Kayinci3 Oaiinmansic. O akmapaTThl allblK apHaMEH aJIIbIH ana Mugpiayckl3 Kidepyre MyMKIHIIK
Oepeni. Oceiran OaiiIaHBICTHI, OEPINTEH KYMBICTA THIHAAYABI OaKbUIay PEXKAMIHAE KyTPUTTEpP KYObI YIIiH IIysl Oap
KBaHTTBIK apHA/a aBTOPJap YCHIHFaH Kayirci3 OaillaHBICTBIH JETEPMHHUCTHKAIBIK XaTTaMAChIHBIH MMHUTALHSIIBIK
YIITICIHIH SKCIIEPUMEHTTIK 3epTTeyiepl OTKi3iNreH. AJNBIHFAaH HOTWKEJep KBAHTTHIK KpunTorpadus XyienepiH
KYHEHIH aCUMITOTUKAJIBIK OSpIKTIIIriH KoHE KbUIIAaMABIFBIH KOFapJlaTy Ke3KapacklHaH OHTAHIaHABIPY JKOHE KYPY
YIIiH KOoJiAaHyFa O0omaabl.

Tyiiin ce3aep: akmapaTTbl KOpray, KBaHTTBIK KpHITOrpadus, NETEPMUHHCTUKAIBIK XaTTama, KBaHTTHIK
KUITTEpAl Tapary, KBaHTTHIK TY3Y Kayirci3 OaiyiaHbic, KyOUT, KyTpHT.
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3KCHEPUMEHTAJBHBIE HCCJIEJOBAHUSI UMUTAIIMOHHOM MOJEJIN PABOTBI
JETEPMUHHUCTHUYECKOI'O ITPOTOKOJIA BE3OITACHOU CBA3HU
B KBAHTOBOM KAHAJIE C ITYMOM

AnHotanusi. Ha ceromusimiHuii JeHb CyIIECTBYeT MHOTO METOAOB M IOJIXOJOB, HCIIOJNB3YyEMbIX IS
obecrieueHus] CEKpETHOCTH Tepeaadn coolmieHnii 6e3 npumeHeHus mudposanns. Camasi pa3BUTass TEXHOJIOTHS TO
KBaHTOBass Kpunrorpadus, B 4YacTHOCTH KBaHTOBas mpsiMas Oe3omacHas CBsi3b, IO3BOJISIONIAS IIepeIaBaTh
HHPOPMALIMIO 10 OTKPHITOMY KaHay 0e3 mpenBapuTenbHOro mudpoBanusd. B 3Toi cBs3u, B gaHHON paboTe mpose-
JCHBI OKCIICPUMEHTAJIbHBIC UCCJICAOBAHUA HpeHﬂO)KeHHOﬂ aBTOpaMu l/IMPlTZlIJ,l/IOHHOﬁ MoA€I A€CTCPMHUHHUCTUICCKOTO
MPOTOKOJIa OE30MacHOM CBSI3M B KBaHTOBOM KaHaje C LIYMOM Ul TMapbl KYTPUTOB B PEXHME KOHTPOJIS MOACI-
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KBaHTOBOW KPHUNTOTrpauu C TOYKU 3PEHHS IOBBIMICHUS ACUMOTOTHYCCKOW CTOWKOCTH CHUCTEMBI M CKOPOCTH €€
paboThlI.
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PHISYCO-CHEMICAL ANALYSIS OF A TIN-CONTAINING
ELECTROLYTIC SLIME

Abstract. This article is devoted to the problems of formation and of determination of the tin-containing slime
composition formed during the electrolytic tinning. Slimeformed in acidic or subacidelectrolytes is a product of
hydrolysis containing hydrated salts and metal hydroxides, which is shown in this work on the example of tin.In
alkaline electrolytes, along with specified tin compounds and impurity metals, sulphate compounds of metals can be
present in the slime, since sodium sulfate is added to stabilize and increase the ionic strength of the electrolyte.

To assess the quality of tin-containing slime proposed for the research by Kasting LLP (Almaty), elemental, X-
ray fluorescent, X-ray phase and IR spectroscopic analysis methods were used using the appropriate modern
analytical equipment.

From the presented analysis results, it follows that the main components of the slime are tin, lead, copper and
iron, with tin accounted for more than 11%, which implies that this slime could be considered as a rich secondary
source of tin.Copper, lead and tin are present in the slime as Sn;O, SnO, CaSn(OH)s, Na,SnO;,
Na4(Sn(OH)3)2(SnzO(OH)4), NaQSn(OOH)G, CaCU(C2H302)4(H20)6, CU3(SO3)2(H20)2, PbOQ, Nanz(C03)20H
Regarding other important metals, it is worth mentioning the presence of gold and silver in the slime.

It was additionally confirmed by IR-spectroscopic analysis that the slime contains the following groups: [OH] ,
[SO5]*,[HSOs]and [SO.]* .

Keywords.Tin, tin-containing slime, hydrolysis, physico-chemical analysis, secondary raw materials.

Introduction.Nowadays, the production and consumption of tin in the world reaches significant
proportions.Tin consumption data of 171 companies over the world, with a total refined tin consumption
share of more than 47% in 2009, is shown in the table 1(source : ITRI — International Tin Research
Institute).

Table 1 — Data on the consumption of primary refined tin in the world[1]

Product name Refined tin consumption by year, thousand tons

2004 2005 2006 2007 2008 2009 2010
Solders 157.3 168.5 197.2 203.4 182.3 172.0 194.3
Tinplate 60.5 59.7 59.6 58.1 57.2 53.8 58.8
Chemicals 49.7 48.7 50.0 52.5 47.8 42.5 51.0
Brass and bronze 20.2 20.0 21.5 21.1 20.1 18.2 19.5
Glass 6.6 6.8 6.7 7.7 6.5 7.5 7.0
Other 33.5 31.9 32.7 30.0 34.5 26.2 29.7
Total 327.7 335.5 367.7 372.7 348.4 320.2 360.3

As follows from Table 1, more than 50% of tin consumption is accounted for by solders, and a
significant amount - by tinplate, chemicals and alloys production. Moreover, it should be noted, that the
consumption of solders tends to increase.

It is known that there is a shortage of tin in the world, so the return of secondary tin to production is
of particular importance. Secondary tin is used in industry mainly in the form of alloys (bronze, solders,
babbits), but some of it comes back in the form of pure metal during regeneration from various wastes.
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Classification of tin-containing industrial wastes [2, 3], processed for the production of secondary
alloys or pure tin, is given in Table 2.

Table2 — Classification of the main types of tin-containing waste

Type of tin waste Content of tin, %
1. Bell bronze scrap >6.0
2. Cannon bronze scrap >6.0
3. Shavings and scrap of high-tin bronzes >6.0
4. Paper factories grid >2.0
5. Shavings and scrap of tin bronzes >2.0
6. Tin foil >98.5
7. Scrap and shavings of high-tin babbits 83.0
8. Scrap of typographic tin foams, babbits, die cutting, shavings of lead-tin babbit >5.0
9. Tin scraps, used cans and other 1-2
10. Lead-antimonic-tin solders (depending on the brand of solder) 1-95
11. Sludge, electrolytic sludge, etc. >1.0

The processing of tin-containing scrap and solders is most often done by melting them and by
producing another tin-containing product (solders, bronze, pure tin). Tin scraps and bronze are often
recycled using electrochemical technologies [2, 4-8].

A number of authors [9-11] propose to make the recycling of ash and electrolytic slimes,containing
lead along with tin, in two main stages.

The first stage is soda-reduction melting, the main technological parameters of which are the
following: temperature - 1523 + 50 K, consumption of reducing agent - 8.5%, consumption of soda - 3%.
At this stage, the yield of the alloy reaches 48-52%, and the extraction of lead and tin into the alloy
reaches 98 and 95%, respectively. At the second stage, it is proposed to conduct electrolysis using
fluorosilicic and fluoboricelectrolytes and the following process conditions :current density - 200 A / m2,
cathode sediment build-up time - 96 hours, electrolyte circulation - 0.9 m3 / h, electrolyte adjustment for
lead.An alloy with a content of 60-65% Pb and 34-39% Sn, which is useful as analloy for the preparation
of solders [9-11], is produced on the cathode.

Such types of waste always attract the attention of scientists and researchers. The electrolytic slime,
which was chosen as the object of this research, is of particular interest, in view of its changing
composition depending on the type of electrolyte.

In acid and subacid sulfuric acid electrolytes, tin-containing slime is mostly formed as a result of the
hydrolysis proceeding through the following reactions in two stages [12, 13].

The first stage of the hydrolysis:

SnSO,2 Sn*" + SO,” (dissociation of salt); (1)
Sn*" + HOH 2SnOH" + H" (cation hydrolysis); ()
Sn*" + SO, + HOH 2SnOH" + SO,” + H" 3)
(ionic equation);

2SnSO4+ 2H,0 2 [Sn(OH)],SO4 + H2SO4 4)

(molecular equation).

The second stage of the hydrolysis:

[Sn(OH)],S0,2 2SnOH " + SO,” (dissociation of salt); %)
SnOH" + HOH 2 Sn(OH),| + H" (cation hydrolysis); (6)
SnOH" + SO,* + HOH 2 Sn(OH), + SO,* + H" (7)
(ionic equation);

[Sn(OH)],SO4 + 2H,0 2 2Sn(OH), + H,SO, ®)

(molecular equation).

In the case of muriatic tin-containing electrolytes, that are used less often than sulfuric acid
electrolytes, hydrolysis is also proceeded in two stages [12, 13].
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The first stage of the hydrolysis :

SnCl, + HOH 2 SnOHCI + HCI (molecular equation); )

Sn*" + 2CI'+ HOH 2 SnOH" + CI'+ H" + CI (10)

(complete ionic equation);

Sn*" + HOH 2SnOH" + H" (net ionic equation). (11)
The second stage of the hydrolysis:

SnOHCI + H,02Sn(OH), + HCI (12)

(molecular equation);

SnOH" + CI" + H,02Sn(OH), + H" + CI" (complete ionic equation); (13)

SnOH" + H,02Sn(0OH), + H" (net ionic equation). (14)

When dissolving tin salts, so-called combined hydrolysis may occur, which occurs in two cases: by
dissolving a tin salt, the anion of which is an anion of a weak acid, and by mixing solutions of two salts
that contain hydrolyzablecations and anions. Often hydrolysis of this type is an almost irreversible
reaction.

Such situation can be considered using the following example of tin silicate (II): the dissociation of
the tin salt when in contact with water proceeds according to the scheme of cation and anion hydrolysis in

two stages.
SnSiO;2 Sn'* + Si057, (15)
The first stage of the hydrolysis:
Sn"? + H,02 SnOH™+ H" (cation hydrolysis); (16)
SiO;* +H,0 2 HSi05 + OH" (anion hydrolysis); (17)
Sn*" + Si0;” + H,02 SnOH " + HSiO5" (18)

(general hydrolysis equation).

The second stage of the hydrolysis:

SnOH" + H,0 2 Sn(OH), + H" (cation hydrolysis); (19)
HSiO;” + H,O2 H,SiOs+ OH (anion hydrolysis); (20)
SnOH" + HSiO5 + H,0 2 Sn(OH), + H,Si05 (21)

(general hydrolysis equation).

Thus, in the electrolyte slime obtained by tinning from acidic and neutral electrolytes, both basic
sulfur and chlorine-containing tin salts and tin hydroxides can be detected.

During electrolytic tinning, among alkali electrolytes, along with impurity metals and hydroxides and
basic salts of tin, the following could be present in the slime: carbonates sulfates, sulfites, and spongy tin
deposit on the cathode.The presence of sulphate and sulphite compounds in the slime is due to the fact that
sodium sulfate and sulfite are added to stabilize and increase the ionic strength of the electrolyte.

As a result of the oxidation of tin compounds and sponge tin, tin oxides can be detected in a certain
amount - another possible component of electrolytic slimes formed by tinning from alkaline electrolytes
[11, 15-16].

The method of tin-containing slimes processing depends primarily on their nature and composition,
therefore the purpose of the present work is to determine the composition of the sulfate tin electrolyte
slime proposed for its composition study by Casting LLP.

The relevance of the study is justified by the fact that there is currently no industrial production of tin
in the Republic of Kazakhstan,thoughthe tinning technology is established, but the resulting electrolytic
slimes are not processed, despite the high content of tin.

Results and discussion.Physico-chemical analysis of electrolyte tin-containing slime was done using
several methods, each of the analyzes was performed in three parallel experiments. Therefore, the
chemical composition of the slime is an average value obtained during the research, and the X-ray
diffraction pattern, micrograph and IR spectrum are chosen to be the most representative and consistent
with the chemical composition.

—— |4 ——
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Analysis of the slime sample was performed using a Phenom XL scanning electron microscope of the
company Phenom-World (Thermo ScientificTM, The Netherlands) under FOV conditions: 50.7 pm,
Mode: 15kV-Point, Detector: BSD Full. It showed that both the structure (Figure 1) and the composition
(Table 3) of the slime are heterogeneous.

When examining the microphotography of the in the slime, it can be seen that there are phases of
different nature and size. In the composition of the slime were found copper, lead, antimony, aluminum
and iron in addition to tin. It means that, the slime is multicomponent and may be difficult to process.

e e -

Figure 1 - Micrograph of electrolytic tin-containing slime indicating the points at which its elemental analysis was performed

Table 3 - Elemental analysis of tin-containing slime obtained using the Phenom XL electron microscope

Content
at. % | wt. % | at. % | wt. % | at. % | wt. %
Element - - -
Point on the microphotography (Figure 1)
1 2 3

[0) 59.40 32.70 68.96 50.08 65.56 44.90

Sb 7.52 31.49 - - - -
Na 25.56 20.22 21.71 22.65 20.87 20.54
Pb 1.58 11.30 1.13 10.65 0.98 8.66
Sn - - 1.41 7.61 1.44 7.33
Si 1.37 1.33 2.10 2.67 1.54 1.86
Ca - - 1.09 1.98 0.52 0.88
S 0.98 1.08 091 1.33 1.18 1.62
Al 0.77 0.72 1.03 1.27 0.60 0.70
Fe - - 0.44 1.10 1.34 3.19
C 2.81 1.16 1.22 0.66 2.69 1.38
Cu - - - - 3.28 8.92

In order to carry out further research, a more thorough averaging of the slime by the methods of
quarting and rolling is done. A preliminary elemental analysis of the given slime is then carried out. The
results of the analysis are shown in Table 4. The Fe, Se, Ag, and Au contents were determined by the
neutron activation analysis method, the Cu, Ni, Sn, Pb content - by inductively coupled plasma atomic
emission spectrometry (ICP-AES). The accuracy of elements identifying is given below. It was not
possible to determine silicon in the slime composition by these methods.

Table 4 - Results of preliminary elemental analysis of sulfate electrolytic tin-containing slime

Contents
Sa;npl wt. % ppm
Fe Cu Ni Se Ag Sn Pb Au
1 2.13+0.22 3.2+1.0 0.33+0.11 0.107+0.012 0.189+0.019 11.0+3.3 9.6+2.9 43.5+0.5
2 2.02+0.20 3.3£1.0 0.33+0.11 0.108+0.012 0.188+0.019 11.5+3.5 9.742.9 | 46.0+0.05
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From the presented analysis results, it follows that the main components of the slime are tin, lead,
copper and iron, with tin accounted for 8-11%, which implies that this slime could be considered as a rich
secondary source of tin. Regarding other important metals, it is worth mentioning the presence of gold and
silver in the slime.

To refine the elemental composition of the slime, X-ray fluorescence analysis was also performed
using Venus 200 AxiosPANalyical B.V. wave diffuser spectrometer. (Holland). The results are presented
in Table 5.

Table 5 — The results of X-ray fluorescence analysis of electrolyte slime

Element Contents, % Element Contents, % Element Contents, %
(0] 46.711 Sb 1,103 Se 0,099
S 3.673 As 0,431 P 0,036
Si 3.309 Cl 0,148 Cr 0,131

Na 18.776 Ca 0,718 Ti 0,117
Sn 10.450 Zn 0,550 K 0,115
Pb 6.244 Mg 0,376 Mn 0,040
Cu 3.047 Ba 0,328 Nb 0,026
Fe 1.963 Ni 0,210 Sr 0,011
Al 1.242 Ag 0,144 Other 0,002

Total 100.0

As it follows from the results (Table 5), the Fe, Cu, Ni, Se, Ag, Sn, and Pb contents is within the
limits of the preliminary elemental analysis (Table 3), i.e. tin, lead, copper and silver may be significant
for the processing of this slime.

The presence of a large amount of oxygen, sulfur and silicon in the samples of the slime (Tables 3-5)
suggests that sulfates, oxides, hydroxides, basic metal salts, possibly silicates or silica of various
modifications can be detected during the phase analysis.
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Figure 2 - Diffraction pattern of electrolyte tin-containing slime

(diffractometer D8 Advance, a-Cu radiation)
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When X-ray diffraction analysis was carried out using the diffractometer D8 Advance (BRUKER), it

was found that because of diffraction reflexes overlapping and non-stoichiometric phase composition, it is
not possible to clearly select and determine the concentration of phases present in the sample. In addition,
there are unidentified peaks in the sample. The results of qualitative X-ray diffraction analysis of tin-

containing slime are presented in Figure 2 and Table 6.

Table 6 - Results of qualitative X-ray phase analysis of electrolyte tin-containing slime

Phase | Formula | Phase | Formula
Tin-containing compounds
TinOxide Sn;0, Burtite, syn CaSn(OH),
TinOxide SnO, SodiumTinOxideHydroxide Na,Sn(OOH),
Berndtite-2T SnS, SodiumTinOxideHydroxide Nay(Sn(OH)3),(Sn,O(OH),)
SodiumTinOxide Na,Sn0O; SodiumTinSulfideHydrate (Nay(H,0)14)(SnS,)
Compounds containing ferrous and non-ferrous metals
CopperSulfateHydr
ate Cu3(S03),(H,0), Paceite, syn CaCu(C,H50,),° 6H,0
Plattnerite, syn PbO, SodiumLeadCarbonateHydroxide NaPb,(CO3),0OH
Brownmillerite, syn | Ca,(Fe,Al),Os Hohmannite Fe,(SO,),(OH), 7TH,O
Other phases
Quartzlow -
theoretical SiO, Trona Naz;H(CO3),-2H,0
Moganite Si0, Mirabilite, syn Nay(SO,4)-10H,O

As follows from the presented results (Fig. 2, Table 6), oxidized compounds-oxides, hydroxides,
carbonates and hydrated compounds prevail in the composition of tin-containing slime. The main phases
containing tin are the following compounds : Sn;O4, SnO,, SnS,, Na,SnO;, CaSn(OH)s, Na,Sn(OOH)g,
Nay(Sn(OH)3),(Snp,O(OH),) and (Nay(H0),14)(SnS,). Of the phases containing non-ferrous metals, it
should be noted copper-containing phases(Cuz(SOs),(H,0), andCaCu(C,H;0,)4- 6H,0), as well aslead-
containing compounds (PbO, and NaPb,(CO;),0OH).The accuracy of the X-ray phase analysis did not
allow us to establish the phases in which silver and gold are included.
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Figure 3 - IR spectrum of tin-containing slime

Silicon dioxide in the form of phases "Quartzlow - theoretical" and "Moganite" was detected in the
slime. It may negatively affect the processing of the investigated slime when using both mineral acids and
bases as reagents. Crystalline hydrates - sodium sulphate and hydrogen carbonate - can influence the acid
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processing of slime and electrolysis of the resulting tin-containing solutions. Therefore, when selecting
reagents and calculating the thermodynamic characteristics of slime leaching, the presence of these
compounds should be taken into account.

In order to clarify the picture of the phase analysis of the tin-containing slime, its group analysis was
carried out using an infrared spectrophotometer BrukerAlpha in the wave number range from 4000 to 500
cm™, the spectrogram of which is shown in Figure 3.

The IR spectroscopic analysis (Figure 3) shows that in the compounds present in the slime, the main
functional groups are the following: [OH], [COs]*", [HSOs], [SOs]* u [SO4]*. Thus, absorption bands
with wave numbers of 3454 and 3023 cm™, related to the valence vibration of the [OH] group, are
observed in the high-frequency region of the spectrum. The absorption bands with a wave number of 1698
cm’' correspond to the deformation vibrations of the [OH] - group.

The absorption bands with a wavenumber of 1457 cmcorrespond to the stretching vibrations of
[CO5]* groups. The ones with wavenumbers of 1117 cm™ and 990 c¢m correspond to [HSO;]™ and [SO5]
groups respectively. The ones with wavenumbers of 876 and 850 cmalso correspond to the stretching
vibrations of [HSO;]" and [SOs] groups. An absorption band with a wave number of 617 cm’
corresponding to the stretching vibrations of the groups [SO4]* was also detected.

Thus, using the IR spectroscopic analysis method, the presence of hydroxides, carbonates, sulfates
and sulfites in the electrolytic tin-containing slime is confirmed. In addition, the presence of hydrosulfite
is possible in the slime.

3axmawuenne.During the study of elemental, phase and group composition of tin-containing slime, it
was found that both the structure and the composition of the slime are heterogeneous. The main
components of the slime are tin, lead, copper and iron,with tin accounted for 8-14 %.

According to X-ray phase analysis, oxidized compounds (oxides, hydroxides, carbonates and
hydrated compounds) prevail in the composition of tin-containing slime. Using IR spectroscopic analysis,
the presence of hydroxides, carbonates, sulfates and sulfites in the electrolytic tin-containing slime was
confirmed and the possible presence of hydrosulfites was detected.

The present research allows to conclude that tin-containing electrolytic slime can be a rich source of
secondary tin. This findingis relevant for the Republic of Kazakhstan, which does not have its own
industrial production of tin.

The present research was carried out in the scope of the project No. AP05132725 under the agreement
with the Committee of Science of the Ministry of Education and Science of the Republic of Kazakhstan.
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Kazak ¥JNTThIK TEXHUKAJIBIK 3€PTTEY YHUBEPCHUTETI», AJIMATHI;
2CYJ'I617IM€H Hemupen yHusepcureti, Mcnapra, Typkus;
*MemiekeTTik KoMMmyHagiMeKeMe «Ne20 MEKTeIKe IeHiHTT IaFbIH OPTAIBIFEl 6ap
Kannel 0i1iM Oepy opTa MekTeO1», Anmatsl 001bIchl, Tanrap aynansl, beckaiinap aybLibt

KYPAMBIHJIA KAJAWBI BAP DJIEKTPOJIMTTI KOXK/Ibl ®U3UKO-XUMMSLIBIK TAJIJAY

AnHoTauus. Byn maxamana SIeKTPOJMTTI Taszanay Ke3iHIE TybIHIANTHIHKYpaMblHAA Kanaibl Oap KOXXKIapAblH
KaJBIITaCybl MEH KYpaMbl KapacTpbuiasl. Kamalibl aiy MakamachIHBIH MBICAIBIHIA KOPCETIUTeH el KbIIIKBUIABI KIHE JJICi3
KBIIIKBULABI JIEKTPONUTTEH, SIEKTPOIUTTI KOX - THAPOIU3 OHiMi Gonbin Tabbu1aasl. CIATiNi 3MEKTponuTTepAe Oepinrexn
Kaaiibl KOCBUIBICTapbl MEH METaJUl KOCBUIBICTapBhIHAH O6eJeK, KoXkIa Cyiab(aTThl KOCHUIBICTAp OOJyBl MYMKIiH, ceOebi,
MOHJIBIK KYIUTI XKOFAPbUIATY )KOHE TYPAKTaHBIPY YIIiH dJIEKTPOJIUTKE HATPHHA CYIb(AThIH KOCAIBI.

«Kactunr» XKIIC-ven (Anmathl Kanachl)KypamblHIa Kajaibl 0ap KOXIBIH KYpaMblH aHBIKTay MaKCaThIHIA
3aMaHayd  KYpbUIFBUIAD  KOJIAAHBUIATBIH  DJIEKTPOHIBl ~ MHUKDOCKONHMS,  3JEMEHTTi, PEHTICHO(IIyOpECIeHTTI,
pentrenodasanainsl xxoHe MK-CeKTpoCcKONMUYeCcKUsIIbIK Tajliay dAicTepi KOJAaHbLIa b

bepinren Ttanmay HOTHXKEIEPIHEHKOXKIBIH HETI3T KOMIOHEHTTEpPi OOJBIN MBIC, KOPFACBIH JKOHE Kalalbl EKeHi
aHBIKTAJIIbI, COHBIH ©3iHJe KanalblHbIH Memmepi 11 % acansl, Oy OepiiareH KOXAbIH eKIHIIUIK Kanaiibira 0ail eKeHiH
kepcetemi. MpbIC, KOpFachlH JKOHE  Kajaibl KOk  Kypambiaa  Sn;O4,  SnO,, CaSn(OH)s, Na,SnOs,
Na4(Sn(OH)3)2(Sn20(OH)4), NaZSn(OOH)(,, CaCU(C2H3OZ)4(H20)6, Cu3(SO3)2(H20)2, PbOZ, Nanz(CO3)20H
KOBICBUIBICTAP TYpiHJAE Ke3/eceTiHi aHbIKTanasl. Kok kypambinaarer [OH], [SO3]2’,[HSO3]’ KoHE [SO4]2’ tontapsl K-
CHEKTPOCKONHUAdICiMEH OaiiKaFaH.

Tyiiin ce3nep. Kanaiibl, Kanaitbl KypamIsl KOk, THAPOJIN3, PU3UKO-XUMHSJIBIK TaJIay, CKIHIIUIIK [IHKi3aT.
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T.A. Yconbuenal*, M.C. Alcﬁaponl, A. AK‘Il/lJ‘lz, A.A. flplcmaa3

1HCKOMMCp‘{€CKOG aKkuuoHepHoe o01ecTBo «Kazaxckuii HallMOHANBHBIN
HCCIe0BaTeNIbCKII TexHUUecknil yanBepcuteT nMenn K.W. CatmaeBay, r. AnMmarsr;
*Vuusepcurer Cyneiimana Jemupens, r. Mcnapra, Typs;
T oCyIapcTBEHHOE KOMMYHalbHOe yupexaerne «O0meodpa3oBarenbHas cpentsis mkoaaNe20
C JIOLIKOJIbHBIM MUHHIIEHTPOMY», €. beckaiinap Tanrapckoro paiiona AJIMaTHHCKOH 001acTi

®U3UKO-XUMUYECKHUI AHAJIA3 QJEKTPOJTUTHYECKOT'O OJIOBOCOJAEPKAIIEIO IIIJIAMA

AnHoTanus. Hacrosmas cTaThst IOCBsAIIEHa BONpocaM 00pa30BaHMs W ONPENETIeHHs COCTaBa OJIOBOCOIEPIKAIIETO
nIaMa, 00pa3yloIIerocss B XOJ€ AIICKTPONUTHYECKoro nyxeHus. IllmaM, oOpa3yromuicst B KUCIBIX U CIA0OKUCIIBIX
3JIEKTPOJIUTAX — MPOAYKT TUAPOIN3A, COACPKAIIMNA TMAPATUPOBAHHBIE COJIM U THAPOKCUABI METAJIIOB, YTO MOKA3aHO Ha
npuUMepe 0JI0Ba. B IIENOYHBIX IEKTPOJIUTAX, HAPSY C YKa3aHHBIMH COCAMHEHHMSMH OJIOBA M NPHMECHBIX METAJUIOB, B
[ITaMe MOTYT IIPHCYTCTBOBATH CyJIb(QaTHbIE COSANHEHNUSI METAIUIOB, IIOCKOJIBKY ISl CTaOMIN3alUH U YBEIUIECHHST HOHHOM
CHUIBI DJIEKTPOJINTA JOOABISIOT CyIb(aT HATPHSL.

Jlis1 OolleHKM KadecTBa OJIOBOCOJAEPIKAILEro IjiaMa, HpeanokeHHoro i u3ydeHus cocraBa TOO «Kactunr» (T.
AnMartsl), IPUMEHSIIN METO]] 3JIEKTPOHHON MUKPOCKOIIMU, 3JIEMEHTHBIN, pEHTI€HO(IIyOPECLICHTHBIH, PEHTIeHO(ha30BbIi U
HK-criekTpocKOnn4eckuii MeToJbl aHajlu3a C MCIIOJb30BAHMEM COOTBETCTBYIOIETO COBPEMEHHOTO AHAIUTHYECKOTO
o0opynoBaHusl.

W3 mpencraBieHHBIX pe3yJbTaTOB aHAIM3a CIIEAyeT, YTO OCHOBHBIMHM KOMIIOHEHTaMH IUIamMa SBISIOTCS OJIOBO,
CBUHEILI, ME/Ib M JKeJIe30, IPHUEM Ha 0J0BO npuxonutcs Oonee 11 %, 4To MO3BONSET CUMTATH JAHHBIA 1UIaM OOraThIM
BTOPHYHBIM HCTOYHUKOM 0JIOBa. Menb, CBUHEL M OJIOBO MPUCYTCTBYIOT B LUIaMe B Buae coequHeHuil Sn;O4, SnO,,
CaSn(OH)G, Nazsn03, Na4(SH(OH)})z(Snzo(OH)4), Nazsn(OOH)G, CaCu(C2H302)4(H20)6, CU3(SO3)2(H20)2, PbOZ,
NaPb,(CO3),0H. 13 apyrux 3Ha4MMBIX METAJJIOB CJEQyeT OTMETUTh HaJIM4ue B LUIaMe 30J10Ta U cepebpa. Hannuue B
cocraBe nwiama rpymm: [OHJ, [SO3]2’,[HSO3]’ u [SO4]2’ OTONMHUTENRHO monaTBepkaeHo MK-cnexTpockommueckum
METO/IOM aHaJIn3a.

Kawuessble cioBa. OoBo, 0JIOBOCOACPIKAIINHN 1ILTaM, THAPONIN3, PU3UKO-XUMHUECKHI aHATN3, BTOPHYHOE ChIPhE.
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GEOINFORMATION TECHNOLOGIES
IN VARIOUS SYSTEMS

Abstract. This article examines geoinformation systems in various branches of education and industry. GIS-
technologies are an effective tool for creating demonstration materials and electronic manuals for performing
laboratory work, for mining, in finding the most favorable harvest places for the agricultural sector of the economy,
etc. Thus, the search for minerals begins with the comparison of satellite imagery with the geological maps obtained
earlier on the investigated territory of the Earth. Also, modern information technologies have become one of the
main elements of new areas of resource-saving direction in the field of agricultural crops. Thus, a high degree of
informatization of the society contributes to the active introduction and use of information technologies, both in the
education system and in business.

Keywords: information technology, system, geography, maps, education, extraction, industry.

INTRODUCTION

The ideology of GIS education is built on the one hand to ensure the content of the courses being read
by theoretical content and modern practical work, and on the other hand to use computer technologies for
organizing the educational process. This is especially evident in the development of educational and
scientific GIS. These systems serve as a means of planning and organizing topographic and geodetic
works, many types of geographic, biogeographical and geological surveys, the results of which can be
used by teachers. It should be noted that 90% of these GIS are created by students who pass all the GIS
mapping cycles - from design to creation of thematic databases and maps. Geoinformation systems are an
effective means of creating a demonstration-methodological material and electronic manuals for
performing laboratory work.

In the Word editor environment, methodical instructions have been prepared for working with such
systems as Surfer, Maplnfo, Geodraw / Geographer, Microstation, illustrated with examples of performing
separate procedures.

MAIN PART

The special task of students' GIS education is to teach the management of data and, more importantly,
the use of professional models of socio-economic and natural processes, multidimensional analysis
techniques and expert analysis in the optimization of nature management and environmental monitoring.

The basis of the GIS-discipline block is:

1. Introduction to GIS;

2. Databases;

3. Computer graphics;

4. Creation of GIS and

5. Use of GIS.

In the introduction to GIS, prototype GIS, historical reference, typical GIS architecture, functions of
basic modules, data formats, organization of data management, basic methods of data analysis, a survey of
modern GIS shells and their comparative characteristics, industry specialization of modern GIS.

Modern experience in the application of the software packages under consideration is discussed in the
subject "Use of GIS". In this discipline, concrete results are examined from domestic and foreign practice.

— 20 ——
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The use of modern geology information systems is widespread and practically unlimited. GIS is used
successfully in both military and civil affairs:

— creation of navigational and hydrographic maps;

— solving urban problems (planning, designing of engineering systems);

— in the management of forest, agricultural, fishery resources;

— topographic mapping;

— geology, geophysics;

— business (mapping of purchasing power zones of the population, analysis of transport access
areas, delivery and routing);

— demographic analysis, etc. The use of school GIS-technologies contributes to the formation of the
most important geographical skills:

— read information stored in digital geographic maps;

— search for geographical objects by specified parameters, for example, by object names;

— carry out measurements and calculations on digital maps;

— translate in the process of multiple exercises the ability to determine the geographical coordinates
of the skill;

— To form the students' spatial thinking, demonstrating the studied natural objects in a three-
dimensional dimensional dimension;

— Compose your own digital maps, especially from the observations of students, for example, the
weather conditions of their locality.

Thus, a high degree of informatization of the society contributes to the active introduction and use of
information technologies in the educational general educational process, which allows to bring the
teaching to a higher level, to integrate knowledge into various fields and subjects, and to pupils to feel
themselves active participants in the learning process, to acquire new knowledge, skills , skills and to be in
constant search and development of oneself.

The search for minerals begins with the comparison of satellite images with geological maps obtained
earlier on the investigated territory of the Earth. The main factor of the presence of natural resources in
this or that sector is the presence of plicative (folded) structures, as well as zones of faults and lineaments
(rectilinear geological formations that are well reflected in space images). Geologists, analyzes the
direction, length, density, and other properties of the map according to the map and, from these data,
determines deposits of minerals.

The active use of the power and flexibility of the technology of geology information systems (GIS
technology) can drastically help solve the problem of increasing the efficiency of oil prospecting and
operating with oil-related data. When combined with other oil software, GIS can significantly speed up
data retrieval and reduce the cost of their exchange.

GIS is a system for collecting, storing, analyzing and graphically visualizing geographic data and
associated information about the objects under study. In this article, the concept of the geographic
information system is used as a software product.

Before the analysis of the oil data begins, the circulation to the necessary data from the universal
computers can be taken from geologists three-quarters of the time. And when it comes to the actual
analysis, data exchange between hundreds of analytical programs takes even more time. The use of GIS
technology redistributes the time resources so that the main goal of geologists is fulfilled - to give an
accurate forecast of the economic value of the proposed oil fields.

Software vendors for the oil and gas industry, which integrated GIS technology with their specialized
products, have achieved the integration of petroleum data in one software environment. As a result,
geologists can easily transfer data between different software for geophysical, petro physical and seismic
analysis. Access to data based on a general-purpose computer is much faster when controlled by a
software interface that minimizes data retrieval time.

Customers can download the data directly into the GIS and immediately begin the analysis. In
addition, data vendors integrate many types of data in multimedia GIS databases: aerial photographs,
satellite data and paper maps. GIS can combine all these data sources, transforming them into a complete
digital map of the oil-bearing region. With this integration capability, data vendors are likely to deliver
even more specialized products to the market, along with data.
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This enhanced integration enhances the power of GIS systems, especially their flexibility in adapting
too many areas of the oil industry - now mostly applications in exploration and production, but they will
obviously be followed by application programs in other areas. GIS will remain a vital tool for oil
geologists and a central element in the integration of data and applications for this industry.

Modern information technologies have become one of the main elements of new areas of resource-
saving direction in the field of agricultural crops, known as "precise farming" or "precision farming". This
approach, as international experience shows, provides a much greater economic effect and, most
importantly, improves the reproduction of soil fertility and the level of ecological purity of agricultural
products. World practice has shown that with the right use of precision agriculture, technology pays off
quickly by saving fertilizers, seeds, fuel, by reducing labor costs, by increasing the fertility of soils.
According to statistics, 80% of farmers in the United States to some extent use technology of precision
farming. And they, of course, know how to take profits.

The first significant results in the use of electronic devices on farming. Technicians have developed
machines for plant protection. For example, the Tecnoma Hydroelectron sprayer, which won a gold medal
at the SIMA-1976 international exhibition in Paris, was equipped with an electronic regulator for
supplying the solution in proportion to the speed of the unit. A similar machine was developed by the
English company Agmet. In comparison with the analogues used in the CIS countries, they maintain a
constant solution flow per unit time, and the rate of its application per 1 ha varies significantly with each
gear change, engine speed and wheel slippage, which saves up to 20% of the pesticides. And this is not
only an economic, but also an environmental effect.

It was more difficult to solve the problems of the exact sowing of seeds of grain crops. Experimental
samples of such seeders were shown at an international exhibition in Munich in 1982, and the serial
machine with the electronic regulator of seeding by Blanchot appeared only after three years and was
marked at the Paris exhibition SIMA-1985. The company Rider (Germany) went even further, creating a
Saxonia seeder, which provides the exposure not only of the specified distance between the seeds in a row,
but also the depth of their bedding.

Significant successes in the electronization of agricultural crops. Techniques have reached the firm
Amazone, Diadem, Rotina, Lely, etc. In centrifugal type machines, they have achieved a correlation of
fertilizer application rate per hectare from the unit speed. In addition, the frequency of rotation of the
scattering discs and the actual dose of fertilizers applied per hectare are constantly displayed on the
monitor, and the last tractor driver can change from his workplace.

Using modern information technologies, farmers can obtain very accurate data on the state of the field
and use this information to improve crop cultivation, and to maximize profits from each square meter of
the field. This became possible due to the use of precision growing technologies, precision or "precision"
farming technologies including:

— Geoinformation systems (GIS);

— Earth remote sensing technology (ERS);

— Global Positioning Technology (GPS);

— variable rate technology (Variable Rate Technology);

— Technology management of agricultural machines using sensors and microcontrollers;

1. Yield Monitor Technologies.

The main difference between traditional and exact farming is the use of modern information
technologies for the collection, processing and analysis of various data with high spatial and temporal
resolution for decision making and agricultural work. Thus, the basis of all production technologies for
precision farming is geoinformation systems based on remote sensing (ERS) technologies, which allows
you to shoot, store and process information to indicate characteristics of crops or arable land.

CONCLUSION

Detailed digital field maps obtained using unmanned aerial vehicles make it possible to plan, strictly
record and control all agricultural operations, as they are based on accurate knowledge of the area of
fields, the extent of roads, information about fields and other objects. Based on these maps, a full analysis
of the conditions that affect the growth of plants in this particular area (or even in 10x10m or 100x100m
areas) is carried out. Field maps form the basis for crop rotation models and are used to optimize
production in order to maximize profits, as well as for the rational use of all resources involved in
production.
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Using a multispectral camera as a sensor for remote sensing of UAVs, as well as geology information
technologies of GIS, it is possible to carry out an effective survey and inventory of lands, to accompany
reclamation, to quickly create NDVI maps, to plan fertilization and to supervise agro technical activities.

When conducting regular aerial surveys of agricultural lands, daily or once a week, and post-
processing them in specialized software, it is possible to trace the dynamics of changes within the same
field. These data can be accurately correlated with the productivity of land.
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TEOMH®OPMAILMNOHHBIE TEXHOJIOTI'MHU B PA3JIMYHBIX CUCTEMAX

AHHoOTamms1. B naHHOl cTaThe paccMaTpHBAIOTCS reOMH(OPMAIIMOHHBIE CHCTEMBI B PA3JIMUHBIX OTPACIsAX 00pa3oBaHUS H
npomsiiuteHHoCcTH. ['MIC-TexHOmornu sBisitoTcst 3(QQPEeKTUBHBIM CPEICTBOM B CO3/aHUU JIEMOHCTPAlMOHHO-METOIMYECKOTro
MaTepuana U 3JEKTPOHHBIX MOCOOUIl s BBHINOIHEHUS 1a00OpPaTOPHBIX PabOT, Ui AOOBIYM MONE3HBIX MCKOMAEMBIX, B TTOUCKE
Hanbosnee OIaroNnpuATHBIX YPOXKaWHBIX MECT A arpapHOro0 CEKTOpa SKOHOMHUKH U T.A. Tak, MOMCK IOJE3HBIX MCKOMAeMBIX
HAYMHAETCS CO CPaBHEHMsS CITyTHHKOBBIX CHHMKOB C IIOTyYCHHBIMH paHEe TIeOJOTHYECKMMH KapTaMu o0 ucciemyeMoit
Tepputoprn 3emin. Tak e COBpeMEHHbIC HMH(OPMAIMOHHBIE TEXHOJOTHH CTAIM OJHHM M3 OCHOBHBIX JJIEMEHTOB HOBBIX
obuacteil pecypcocOeperalomero HarpaBJIeHNs! B 00J1aCTH CEJIbCKOXO3IHCTBEHHOM KyJIbTyphl. TakuM 00pa3oM, BEICOKAsI CTEIIEHb
nHpopMaTH3anKy o0IecTBa CIOCOOCTBYeT aKTHBHOMY BHEAPEHHIO M MCHOJNB30BAaHHIO MH(POPMAIMOHHBIX TEXHOJOTHH, Kak B
cucTeMy 00pa3oBaHMs, TaK U B OU3HEC.

KnroueBble ciioBa: nHdopMaIMoHHbIE TEXHOJIOTHH, CUCTEMA, Teorpadus, KapTbl, 00pa3oBaHKe, 100bIYA, OTPACIb.
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«Kapxs! akanemusce» AK, Acrana, Kazakcran
TYPJ1 )KYI7IE.JIEPI[EFI T'EOMH®OPMALIMOH/bIK TEXHOJIOT'USJIAP

AnHoTamms. byn Makanana OiniM Oepy MEH OHEPKACINTIH TYpIi cajalapbiHaa re0aKnapaTThiK XKyieaep KapacThIpbUIab.
T'AJK-TexHomorusuiap - 3epTXaHaNIbIK JKYMBICTap/bl OpBIHIAYFa, Tay-KeH OHAIPYre, SKOHOMHUKAHBIH arpOOHEPKACIl CEKTOphIHA
KOJaiiJbl eriH >KMHAY OpBIHIAAPbIH TalbyFa >oHE T.0. KepceTy YIIIH JEMOHCTPALMSIIBIK MaTepHaliap MEH 3JIEKTPOHMBI
HYCKAyJIBIKTapIbl XKacayIslH THIMII Kypasbl. Ocbuiaiiina, MUHEPaJasl i31ey FapbluThIK cyperti XKepain 3epTreiren ayMmarbiHaa
OYpbIH aJIBIHFaH TEOJIOTHSIIBIK KapTajJapMeH CalblCThipylaH Oacrtanansl. CoHpaii-ak, 3aMaHayd akKMapaTThIK TEXHOJIOTHSIAp
aybUTIIAPYaNIbUIBIK JaKbUIAAPHI CaJlachIHIAFBl PECypCTapasl YHEMACY OaFbITHIHBIH JKaHa OarbITTAPBIHBIH HETI3T1 2JIeMEHTTEPiHIH
0ipi 6onapl. Ochlnaiinia, KOFaMIbl aKapaTTaHABIPYIBIH JKOFaphl Topekeci OimiM Oepy xylecinae ae, OM3HecTe e aKmapaTThIK
TEXHOJIOTHSIIAP/IbI OCJICEH/Ii CHTI3yTe XKOHE MaiilaianyFa MYMKIHAIK Oepeti.

Tyiiin ce3mep: aknapaTTHIK TEXHOJIOTHIIAD, XKYife, reorpadus, kapTanap, OUTiM, OHIIpIC, OHEPKACIIL.
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NEW BREAKTHROUGH CRISPR/CAS9 BIOTECHNOLOGY
OF GENOME EDITING FOR CREATION OF ELITE CROPS
IN KAZAKHSTAN

Abstract. The potential role of the CRISPR/Cas9 technology is reviewed. The technology, a genome-editing
tool called CRISPR/Cas9, revolutionized the life sciences when it appeared on the market in 2013. CRISPR/Cas9
(Clustered Regularly Interspaced Short Palindromic Repeats, associated with protein 9 - Cas9), is RNA-regulated
protection mechanism in bacteria and archaea, in which based new “crazy’ popular technology of gene editing in
human, animal and higher plants. CRISPR/Cas9 system is a simple, inexpensive and versatile tool for genome
editing, resulting in a groundswell of research based on the technique which popularity in the last 4,5 years has
become known as the ‘CRISPR craze’.

In bacteria organism, the Cas9 nuclease associates with two RNAs, the CRISPR RNA (crRNA) and the trans-
activating crRNA (tracrRNA), to direct sequence-specific cleavage of foreign DNA. This bacterial acquired immune
system has been shown to be effective for gene editing in mammalian cells, and is now routinely used as an effective
genome engineering tool in multiple high organisms including crops.

Elite crops cultivars with improved resistance to fungal or viral pathogens will benefit farmers and the local
economy in Kazakhstan by increasing harvest yields, and grain quality with high economic benefit through
establishment of disease resistant crops genotypes using CRISPR/Cas9 plant genome editing. CRISPR/Cas9 system
for plant genome editing is a breakthrough technology in breeding - prospects for application in nearest future, could
be exempt from GM classification.

Key words: genome engineering, genome editing, CRISPR/Cas9, gene knock-out, crops, breeding perspective,
non-GMO classification.

Abbreviations

CRISPR - clustered regularly interspaced short palindromic repeats
Cas - CRISPR-associated (protein)
crRNA - CRISPR RNA

DSB - double-strand DNA break
HDR - homology-directed repair
NHE]J - non-homologous end joining
PAM - protospacer adjacent motif
sgRNA - single guide

shRNA - short hairpin RNA
tractrRNA - trans-activating crRNA
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Introduction

The biomedical award — ‘Breakthrough Prize’ - was received by Jennifer Doudna from the United
States and Emmanuelle Charpentier from Germany in 2013 - for the discovery of the CRISPR/Cas9
mechanism, which protects bacteria from virus attacks. This system determines the viruses by DNA and
releases the Cas9 enzyme, which acts as scissors cutting the genetic material of the aggressor. However,
scientists found that using CRISPR/Cas9 it is possible to rewrite defective human DNA, replacing
damaged genes with healthy ones. In this case, the place of the spacer in such RNA occupies the sequence
chosen by the researcher. The Cas9 protein is able to "learn" and connect to such a synthetic CRISPR
RNA (it is called a "guide") and becomes programmed to recognize and cut the corresponding place in the
DNA. The groups of J. Doudna and E. Charpentier [1] demonstrated the possibility of such an approach in
Vitro.

Almost at the same time, groups of George Church and his former graduate student Feng Zhang from
the Broad Institute in MIT have shown that the bacterial protein Cas9 and the RNA guide are able to
"work", recognize and aim to cut DNA in cells of higher organisms, particularly in higher plants. MIT
managed to apply for a patent a day earlier [2, 3].

It is now proving useful in the plant science community as a powerful tool for the improvement of
agricultural crops. It is estimated that up to 40% of harvest is lost worldwide to pests/diseases threatening
our food supply. The major crops — wheat, rice, barley, are susceptible to many viral and fungal diseases
that can result in drastically reduced yield and poor quality grain [4-11]. Crops cultivars with improved
resistance to fungal or viral pathogens will benefit farmers and the local economy by increasing harvest
yields and grain quality.

Results and Discussion

CRISPR/Cas9: What is it and how does it work?

In August 2013, five reports were published discussing the first application of CRISPR/Cas9-based
genome editing in plants [4-8]. This first group of studies already demonstrated the immense versatility of
the technology in the field of plant biology by embracing the model species Arabidopsis
thaliana and Nicotiana benthamiana as well as crops such as rice, by using a range of transformation
platforms (protoplast transfection, agroinfiltration and the generation of stable transgenic plants), by
targeting both endogenous genes and transgenes and by exploiting both NHEJ and HR to generate small
deletions, targeted insertions and multiplex genome modifications [9-11]. Subsequent work focused on
additional crop species such as sorghum and rice [12], wheat [13, 14] and maize. Most recently, the
CRISPR/Cas9 system was shown to work in tomato hairy roots following transformation
with Agrobacterium rhizogenes [15] and was the first genome editing platform used in the fruit crop sweet
orange [16].

Interestingly, four independent groups have shown that the CRISPR/Cas9 system can introduce
biallelic or homozygous mutations directly in the first generation of rice and tomato transformants,
highlighting the exceptionally high efficiency of the system in these species [9, 17-19]. It was also shown
in Arabidopsis, rice and tomato that the genetic changes induced by Cas9/gRNA were present in the germ
line and segregated normally in subsequent generations without further modifications [6, 17-21].

CRISPR stands for Clustered Regularly Interspaced Short Palindromic Repeats. The discovery of the
type II prokaryotic CRISPR “immune system” has allowed for the development for an RNA-guided
genome editing tool that is simple, easy and quick to implement. The CRISPR/Cas9 system consists of a
single monomeric protein and a chimeric RNA. A 20-nt sequence in the gRNA confers sequence
specificity and cleavage is mediated by the Cas9 protein. Watson—Crick base pairing with the target DNA
sequence is the basis for gRNA-based cleavage, making sophisticated protein engineering for each target
unnecessary. Only a 20 nt in the gRNA is needs to be modified to facilitate the recognize a different target
(Figure 1).

CRISPR/Cas9 immune defense system in bacteria and archaea

CRISPR/Cas9 is a new technology for editing genomes of higher organisms, based on the immune
system of bacteria. This system is based on specific areas of bacterial DNA, short palindromic cluster
repeats, or CRISPR. Between identical replicas there are different DNA fragments - spacers, many of
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which correspond to the genome regions of viruses parasitizing on this bacterium. When a virus enters a
bacterial cell, it is detected using specialized Cas proteins associated with CRISPR RNA. If the virus
fragment is "recorded" in the CRISPR RNA spacer, the Cas-proteins cut the viral DNA and destroy it,
protecting the cell from the infection. In early 2013, several groups of scientists have shown that
CRISPR/Cas systems can work not only in bacterial cells, but also in cells of higher organisms, which
means that CRISPR/Cas systems make it possible to correct incorrect gene sequences and thus treat
hereditary human and higher plants diseases [22-26] (Figures 2, 3).

Advantages of CRISPR/Cas9 genome editing

Main advantages of CRISPR/Cas9 are in terms of simplicity, accessibility, cost and versatility.
Advantages of the CRISPR/Cas9 system in comparison with ZFNs or TALENs have no objections.
Multiplex editing with the CRISPR/Cas9 system simply requires the monomeric Cas9 protein and any
number of different sequence-specific gRNAs. In contrast, multiplex editing with ZFNs or TALENs
requires separate dimeric proteins specific for each target site. Unlike its predecessors, the CRISPR/Cas9
system does not require any protein engineering steps, making it much more straightforward to test
multiple gRNAs for each target gene. Furthermore, only 20 nt in the gRNA sequence need to be changed
to confer a different target specificity, which means that cloning is also unnecessary. Any number of
gRNAs can be produced by in vitro transcription using two complementary annealed oligonucleotides.
This allows the inexpensive assembly of large gRNA libraries so that the CRISPR/Cas9 system can be
used for high-throughput functional genomics applications, bringing genome editing within the budget of
any molecular biology laboratory [27, 28].

CRISPR components and mechanism

The natural CRISPR/Cas9 consists of a Cas9 protein, a CRISPR RNA (crRNA), and a trans-
activating crRNA (tractrRNA). In gene editing applications, crRNA and tractrRNA are often fused into a
single guide RNA (sgRNA). The crRNA is the part that is complementary to the target DNA sequence,
thus recognizing the sequence to be cleaved. The tracrRNA is a small helper RNA that enables maturation
of the crRNA and functions as a scaffold for the crRNA-Cas9 interaction. In nature, the crRNA and
tractrRNA segments exist as a duplex. Synthetically, they can be engineered as one seamless fusion
sequence known as single-guide RNA (sgRNA). The ribonucleoprotein invades the target with crRNA
guide sequence by forming a 20-bp RNA/DNA hybrid and displacing the opposite DNA strand after it
encounters a protospacer adjacent motif (PAM), such as NGG.

The design of gRNA and choice of the nuclease depends on the desired application. The right choice
of components is crucial for a successful experiment. As the gRNA will guide the nuclease to the cutting
site, it is important to ensure that the design yields minimum off-target (unintended) cuts while also
providing maximum on-target efficiency. Nevertheless, while designing gRNA for KO experiments, it is
essential to ensure that the sequence conforms to the following criteria. Sequences that target exons are
preferred to minimize the risk of splicing of the targeted gene from the mRNA. In addition, sequences
coding for N-terminus of protein are selected, as they are more likely to damage the region critical for
protein-function. To edit the genome using the CRISPR/Cas9 system, a single protein (unlike TALEN,
Zn-fingers) is used, and the RNA guide can be created in a short time in the laboratory or purchased [20 -
28].

Several platforms are available to help design guide RNAs by predicting their on-target and off-target
activity. We have listed some of these below: Synthego’s free design tool is one of the fastest and most
efficient design tools available for researchers. The tool offers easy design of synthetic sgRNAs with up to
97% editing efficiency and the lowest off-target effects. It includes a library of more than 100,000
genomes and 9,000 species, and offers a convenient way to order your guides within the tool. You can
also use the tool to validate gRNAs designed using other platforms. Free websites for gRNAs creation in
silico: CRISPRdirect http://crispr.dbels.jp/, CRISPR-PLANT www.genome.arizona.edu/ crispr, CRISPR-
P http://cbi.hzau.edu.cn/crispr/, E-CRISP  http://www.e-crisp.org/ E-CRISP/, CRISPR RGEN
Toolshttp://www. rgenome.net/cas-designer/, Synthego, Addgene, Origene, [29] etc.

Selecting a nuclease. The most commonly used system in cell applications is derived from the
Streptococcus pyogenes Type 11 CRISPR/Cas9 system and consists of the Cas9 protein as the nuclease
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that cleaves double-strand DNA when guided by the crRNA and tracrRNA (dual RNA). Cas-protein is,
though very large [1]. If in standard systems, several proteins are assembled into a complex that binds
CRISPR RNA, and then this complex recognizes the viral DNA target and attracts another protein that
"bites" the viral DNA, then in a system that was lucky to study Charpentier, one protein called Cas9,
performs all these functions: and binds CRISPR RNA, and recognizes the target, and "bites" it. The Cas9
nuclease recognizes the motif 5°-NGG-3’.

However, other nucleases that exist in nature or have been developed in the lab can be used
depending on the specific need of the experiment. Cas9 nickase is a modified version of the Cas9 protein,
which nicks a single DNA strand, rather than generating a DSB.

Cpfl is another common nuclease, which stands for ‘CRISPR from Prevotella and Francisella’,
recognizes and binds a different PAM 5°-TTN-3’, is preferred for experiments relying on the HDR repair
outcome and does not require a tracrRNA.

S. aureus Cas9 (SaCas9) from the species Staphylococcus aureus, recognizes the same PAM as
SpCas9, much smaller by length of about 1kb.

CRISPR loci in a bacterium contain "spacers" (viral DNA inserted into a CRISPR locus) that in type
II adaptive immune systems were created from invading viral or plasmid DNA (called "protospacers™). On
subsequent invasion, Cas9 nuclease attaches to tracrRNA: crRNA which guides Cas9 to the invading
protospacer sequence. But Cas9 will not cleave the protospacer sequence unless there is an adjacent PAM
sequence. The spacer in the bacterial CRISPR loci will not contain a PAM sequence, and will thus not be
cut by the nuclease. But the protospacer in the invading virus or plasmid will contain the PAM sequence,
and will thus be cleaved by the Cas9 nuclease [4]. For editing genes, guideRNAs (gRNAs) are synthesized
to perform the function of the tracrRNA: crRNA complex in recognizing gene sequences having a PAM
sequence at the 3'-end [7, 8].

The canonical PAM is the sequence 5'-NGG-3' where "N" is any nucleobase followed by two guanine
("G") nucleobases [9]. Guide RNAs (gRNAs) can transport Cas9 to anywhere in the genome for gene
editing, but no editing can occur at any site other than one at which Cas9 recognizes PAM. The canonical
PAM is associated with the Cas9 nuclease of Streptococcus pyogenes (designated SpCas9), whereas
different PAMs are associated with the Cas9 proteins of the bacteria Neisseria meningitidis, Treponema
denticola, and Streptococcus thermophiles [10]. 5'-NGA-3' can be a highly efficient non-canonical PAM
for human cells, but efficiency varies with genome location [11]. Attempts have been made to engineer
Cas9s to recognize different PAMs to improve ability of CRISPR-Cas9 to do gene editing at any desired
genome location [12]. Using either Agrobacterium tumefaciens or by trans-fecting plasmids that encode
them, programmable nucleases can be delivered into plant cells, where these nucleases cleave
chromosomal target sites in a sequence-dependent manner. The result is site-specific DNA double-strand
breaks (DSBs) whose repair by endogenous systems results in targeted genome modifications.

So, the mechanism of genomic editing using CRISPR/Cas9 includes the next points. To correct the
"wrong" gene, we need a very precise molecular "scalpel” that will find a mutant sequence of nucleotides
and can "cut" it from DNA. This "scalpel" is Cas9. With the help of an RNA guide, the sequence of which
coincides with the desired place, he can make a break in the right place of the genome. The recognition of
the target takes place on a length of 20-30 nucleotides. On average, sequences of this length are found
once in the human or plant genome, which allows for accuracy.

For genome editing purposes, generation of a targeted double-strand DNA break (DSB) is the key
event that opens up multiple repair options both for the cell and the genome engineer [19, 20]. Such breaks
are generally repaired by one of two pathways, homology-directed repair (HDR) or non-homologous end
joining (NHEJ). Cells use NHEJ more frequently than HDR because the latter requires a template
homologous to the regions flanking the break and to insertions or deletions (INDELSs) at its position which
can result in functional knock out of a gene [1, 2, 14, 22, 23, 29] (Figures 1, 4).

In all phases of the cell cycle other than S phase, a homologous region of the chromosome is rarely in
close enough proximity to act as this template, and thus NHEJ acts as a stop gap to quickly repair the
break and maintain chromosomal integrity. NHEJ is an error-prone process that uses ligases, nucleases
and polymerases to reseal a break, and generally results in nucleotides being inserted or deleted (indels) in
an unpredictable process. If the break occurs in a protein-coding region, these indels will often result in a
frame shift mutation and subsequent premature stop codon, abrogating the protein's function. A properly
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targeted DSB engineered in a coding sequence of a protein of interest may thus result in a loss-of-function
allele. As the efficacy of this process varies based on the target site and experimental conditions, a mixture
of homozygous null, heterozygous and unmodified cells will be present, and this heterogeneity must be
taken into account when interpreting observed phenotypes [23, 30, 31].

The magic of CRISPR is in its ability to force a DSB event. Cells must repair DSBs, or risk dying.
Thus, all of the editing that comes from CRISPR is due to the cell’s innate ability to repair itself. The cell
will not die from inserting a rupture into DNA, as it will be corrected by a healthy copy of the pair
chromosome due to the natural process of DNA repair. If the pair chromosome is not present, as in the
case of hemophilia, it is possible to insert the "right" gene site into the cell simultaneously with Cas9 and
RNA guide and use it as a template for healing the inserted rupture [29 - 31].

In other worlds, NHEJ typically leads to a frameshift mutation and a knockout of the targeted genetic
element’s function. NHEJ-mediated gene knockouts are the simplest form of targeted modification, and
these could be used e.g., to eliminate genes that negatively affect food quality, to confer susceptibility to
pathogens or to divert metabolic flux away from valuable end-products [14]. The insertion of large
sequences by NHEJ or HR would allow the introduction of transgenes at defined loci that promote high-
level transcription and do not interfere with the activity of endogenous genes.

Alternatively, if the objective of the experiment is to replace the targeted genetic element with a
different sequence (e.g., gene insertion, single-base editing, etc.), the cell can be directed towards an
alternative repair pathway, homology directed repair (HDR). To accomplish this, a homologous DNA
template bearing the desired sequence must be introduced in the cell, along with the CRISPR components.
A certain number of cells will use this template to repair the broken sequence via homologous
recombination, thereby incorporating the desired edits into the genome.

Using CRISPR/Cas9, you can do multiplex editing of several wrong genes at once. To do this, just
enter the protein Cas9 and several different RNA guides. Each of them will send Cas9 to its own target,
and together they will eliminate the genetic problem. In general, the described mechanism functions due to
the principle of complementarity, which was first proposed by Jim Watson and Francis Crick (1952) in
their famous model of double-stranded DNA.

In the other opinion, there are three types of genome modifications. First type of modification is the
insertion of small insertions and deletions (INDEL - INsertion or DELetion) to knock out any gene, while
INDEL can lead to a shift of the reading frame or the destruction of the splice site. The second type of
modification is the introduction of target DNA sequence into a specific region of genome. The third type
of modification is creation of large deletions (from hundreds to hundreds of thousands of bases) [30-31].

Specialty of CRISPR/Cas9 editing for monocots

A codon optimized Cas9 protein and a gRNA are expressed from a single vector and provided as
ready-to-use, transfection-grade DNA. The native Cas9 coding sequence was codon optimized for
expression in dicots [32-38] and monocots [39-42], respectively. The monocot Cas9 constructs contain a
monocot U6 promoter for sgRNA expression. The plant selection markers include hygromycin B
resistance gene, neomycin phosphotransferase gene, and the bar gene (phosphinothricin acetyl transferase)
[29, 43].

In the field of plants genome engineering, cereals such as wheat, maize and barley with big
complicated genomes are difficult material for transformation [39-42]. At the same time, cereals are the
main food products of more than half of the world's population and serve as important sources of
vegetable protein, carbohydrates, vitamins, mineral salts, bioethanol and cellulose. The first reports of
successful genome editing using the CRISPR/Cas9 dated to 2013, so there are still no proven methods for
genomic editing in cereal plants with complex genomes [29, 44, 45].

The process of monocots genomic editing includes the following stages: 1) selection of target
sequences and design of gRNA; 2) construction of genetic vectors carrying the nuclease Cas9, sgRNA; 3)
delivery of "editing tools" to plant cells; 4) detection of changes in genomic DNA; 5) clean the expression
cassette with foreign DNA [29].

Cassettes of expression of specific gRNA includes promoter, gRNA, and terminator. Size of one
gRNA expression cassette is 400-500 nucleotides. The promoters U3 and U6 from rice, wheat and maize
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have been successfully used for gRNA monocots [6-11, 46]. Start for transcription initiation from the U3
promoter is A nucleotide, and from U6 promoter — G nucleotide.

Cassettes for Cas9 expression, as a rule, consist of a promoter adapted by the codon composition of
Cas9 coding sequence, the nuclear localization signal and terminator. Optimized codon composition in
accordance with the frequency of codon using in human genes, Cas9 has been successfully used to edit the
genomes of a number of plants, including barley [27, 28]. At the same time, it was shown that Cas9,
optimized for the codon composition of plant genes (both monocots and dicots), is more effective for
monocot plants than the codon-optimized human genes [43, 46].

Many genes of Gramineae family plants are characterized by increased GC-composition of 5' region
of coding part. Cas9, according to GC composition corresponding to the structure of the cereal genes
(62.5%), with a total GC composition of 54.2%, demonstrated high efficiency of rice genome editing [29].
In monocot plants promoters of ubiquitin genes of maize or rice have been successfully used for Cas9
expression. Optimally composed expression cassettes let to achieve 90% of the editing efficiency in rice
Ty [36]. Genes of resistance to hygromycin (HPT) and bialaphos (Bar), under the control of the 35S
promoter from Cauliflower mosaic virus, are often used as the selective markers for editing genomes of
monocotyledonous plants.

Procedure of CRISPR/Cas9 genome editing tools includes: 1. Design sgRNA. Requires the
identification of target sites with specific sequence criteria, while also avoiding the potential for off-target
effects. 2. Transcribe and screen sgRNA in vitro. Quickly transcribe any sgRNA in vitro at high yields,
without ligation. Don't waste time delivering ineffective sgRNAs to cells - test the cleavage efficiencies of
individual sgRNAs in vitro before performing gene editing in your target cells. 3. Deliver sgRNAs and
Cas9 into cell. There are several options for delivering sgRNAs and Cas9 to your target cells: for plasmid
delivery, Cas9/sgRNA co-expression vectors allow seamless insertion of sgRNAs, and express bright
fluorescent markers. Use gesicles, which are cell-derived nanovesicles, for efficient delivery of active
Cas9 ribonucleoprotein (RNP) complexes to a broad range of cell types with reduced off-target effects and
very low cytotoxicity. To prevent genomic integration of Cas9, using this single reagent to transfect target
cells with Cas9 mRNA and sgRNAs without cytotoxic effects. This AAV2-based system for delivery of
sgRNAs and Cas9 enables efficient gene editing in difficult-to-transfect cells without genomic integration
of Cas9. 4. For sgRNAs and Cas9 delivering into barley, we are using our elaborated A. tumefaciens -
mediated pollen germ — line transformation technique. 5. Detection Cas9 protein and confirmation gene
editing. Confirm that Cas9 protein is being expressed in target cells. Ensure that your cell population
contains mutations at your target locus by using a mismatch detection assay that outperforms a CEL-1
based assay. 6. Genotype determination. If there are indels on one or both copies of your target gene,
Cas9/sgRNA-mediated in vitro cleavage reaction can accurately determine cell's genotype after gene
editing. 7. Identity indels. Characterize CRISPR/Cas9-induced indels with a simple four-step protocol
using the Guide-it Indel Identification Kit [43].

For example, we study knock out of epigenetic factor of viruses’ translation initiation elF4E: sc-9976,
caused many virus translation initiation in barley. RNAi silencing of elF4E has conferred resistance to
multiple viruses in melon, cucumber and broad spectrum resistance to potyviruses in tomato [47]. More
recently, Arabidopsis complete resistance to Turnip Mosaic Virus has been successfully engineered by
editing elF4E using the CRISPR/Cas9 tool [27]. CRISPR/Cas9 constructs and plasmids for use in plants
have been shown in figures 5, 6. Electrophoregrams of Cas9 Streptococcus pyogenes recombinant protein
in combination with DNA, sgRNA are represented in figures 7. Epigenetic factor of viruses’ translation
initiation elF4E is represented in figure 8, [46].

Delivery of CRISPR components into the cell

The CRISPR machinery is delivered in cells using different methods depending on the cell type and
format of the CRISPR components [6-9, 23, 29, 30, 31].

In a lipid-based delivery system, cationic lipid reagents facilitate delivery of biomolecules into cells.
This method is high-throughput, shows low cell-toxicity, and is applicable in various cell types.
Traditionally used for delivering nucleic acids in cells, lipid-delivery method has recently been optimized
for delivering ribonucleoprotein (RNP) format of CRISPR components in cells.
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Electroporation enables delivery of the CRISPR machinery in cell types that are difficult to transform
using lipid-based delivery systems. Application of a controlled, short electric pulse to the cells forms pores
in the cell membrane, allowing entry of foreign material.

Nucleofection is a variant of electroporation, in which the electric pulse is optimized such that the
nuclear membrane of the cells also forms pores. The CRISPR components are thus directly delivered
inside the nucleus.

Microinjection is commonly used to inject the Cas9 and gRNA ribonucleoprotein complex in
embryos, although it can also be used in cells. Zebrafish, mouse, and most recently human embryos have
been manipulated using this technique.

Plant CRISPR/Cas9 products are intended for Agrobacterium-mediated plant transformation or
biolistic microparticle bombardment or protoplast transformation.

Agrobacterium and bioballistic are the main methods of monocots transformation [9]. There are two
different approaches to the expression of targeted genetic constructs in plant cells: transient (temporal)
expression and stable transformation of the genome, which allows the production of transgenic plants [29].
Transient expression involves the introduction of a genetic construct simultaneously into the maximum
number of cells without selecting the transformed variants, which results in a local peak of transgene
expression in the cell population within a short time after transformation. A stable transformation consists
of the insertion of genetic construct in the genomic DNA of a single plant cell, from which a transgenic
plant can later be obtained by regeneration and growing on special selective media. The production of
monocot transgenic plants takes a long time, for many cultures it is laborious and difficult technology [44,
45].

Most of the early work was carried out by the method of transient expression of genetic constructs in
plant cells. The effect of the CRISPR/Cas9 system was demonstrated on wheat protoplasts [9, 13], cells of
immature sorghum embryos [12], protoplasts and rice calli [11, 12], apple and maize protoplasts [35, 40].
At the same time, there were first reports of transgenic rice plants with mutations produced at target loci
[36, 38], a little later there were publications of similar studies on wheat [39, 41, 42] and barley [33].

Agrobacterial transformation is an effective method of "tools" delivery if genome changes use such a
mechanism of reparation as non-homological stitching of the ends. This method was successfully used for
genome editing of maize [40], rice [11, 18, 19] and barley [29, 33]. Biobalistics was successfully used for
wheat [13], maize [40] and rice [19]. Experimental evidence suggests that editing the genomes of rice and
maize with using of homologous recombination mechanism was more effective in the case of biobalistics
transformation [29].

We are developing a stable germ-line genetic transformation in wheat, soybean and barley by
agrobacterium pipetting of targeted genes into stigma of flower before anthesis and transporting them into
mature but not divided zygote, using natural pollen tubes.

Analysis of CRISPR editing

After transfecting the cells, the efficiency of DNA editing using CRISPR needs to be determined. A
qualitative approach involves treatment of the CRISPR-edited DNA and the non-CRISPR edited DNA
(control) with an enzyme that cuts DNA at mismatched sites. Gene deletions by the CRISPR system often
result in mismatched bases during DNA repair. Thus, the CRISPR-edited DNA shows multiple small
fragments after size-based separation in a gel, while the control shows a single band of uncut DNA. This
method is a simple and crude way of estimating the CRISPR editing efficiency.

The quantification consists in determining the proportion of mutated cells in the case of cell culture or
the ratio of plants carrying and not carrying mutations at the target locus in the production of transgenic
plants. A qualitative assessment includes determining the type of mutations obtained. The most
informative method is the amplification, cloning and sequencing of a fragment of genomic DNA
containing a target sequence. Restriction endonucleases and PCR are used to enrich the preparation with
the modified variants and to estimate the fraction of the mutated DNA [14]. The insertion of two double-
stranded breaks into the knockout gene (due to multiplex editing) causes deletions, which are easily
detected by PCR on the basis of the analysis of the length of the amplification product in the gel and
sequence [11, 23, 29].
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Alternatively, next generation sequencing (NGS) is a gene sequencing method that can be used for
accurate and quantitative analysis of the editing efficiency of CRISPR. It also provides additional
information regarding off-target edits in the DNA. However, due to the high cost of this method,
alternative cost-effective and semi-quantitative methods are also used.

Optimization of on-target activity

Although the CRISPR/Cas9 system is an excellent tool for genome editing, the extent of off-target
mutation needs to be investigated in more detail as well as the differences in cleavage efficiency among
different but perfectly matched targets [23, 27, 28]. When attempting to design sgRNAs to target a gene of
interest, CRISPR technology presents an embarrassment of riches, as the number of potential sgRNA
sequences scales with the size of the gene. As either the coding or template strand of the DNA may serve
as a target, the S. pyogenes PAM site (NGG) appears on average once every 8 nt. How, then, to choose
from the dozens to hundreds of potential sgRNA sequences? Avoidance of off-target activity, discussed in
more detail below, may be used to eliminate some sgRNA sequences, and target-specific features may be
incorporated to choose sgRNAs that are more likely to be effective. For example, to generate
loss-of-function alleles of protein coding genes, targeting closer to the N-terminus increases the chance
that a frameshift allele will be deleterious, as more of the coding sequence will be disrupted. Likewise, for
CRISPR technology, proximity to the transcriptional start site is critical for recruiting appropriate factors
[18, 23, 30, 31]. The first genome-wide libraries were designed according to these general criteria, but did
not take into account any sequence-specific information that may enhance on-target activity.

Interestingly, an extended PAM sequence beyond the canonical NGG motif was shown to affect
activity, with CGGH being the most-optimal sequence (where H= A, C or T). This quantitative analysis
led to a predictive model for designing optimal sgRNA sequences for any target of interest. Initial studies
have shown that there are sequence features that affect the ability of Cas9 to bind sgRNAs, cleave DNA,
and result in a loss-of-function allele. Further characterization of these rules, and incorporation of them
into library design, will be critical for successful deployment of genome-wide libraries, and will result in
libraries with progressively higher fractions of active sgRNAs.

Minimizing off-target activity

While optimizing on-target activity has clear ramifications for use of CRISPR technology,
understanding off-target effects is equally important to avoid erroneous interpretation of experimental
results. Initial experiments in mammalian cells showed that S. pyogenes Cas9 cleavage activity tolerates a
number of mismatches between the sgRNA and the DNA target [10]. In general, mismatches closer to the
5" end of the RNA are more tolerated than mismatches close to the PAM. Currently, there are not enough
data to create fully predictive models of when an sgRNA will lead to appreciable levels of off-target DNA
cleavage, as the exact base composition of the mismatch appears to affect activity [10, 23]. Given the
tolerance of mismatches by Cas9 and the likelihood of finding certain sequence motifs in multiple
locations in the genome, it is essential to consider possible off-target locations when designing sgRNA
sequences. Several strategies have been developed to minimize the off-target effects of Cas9. One uses a
shortened sgRNA of 17 nt, rather than the standard 20 nt sequence; under the conditions tested, the 17 nt
[23].

Prospects for application of breakthrough technologies in Breeding: the CRISPR/Cas9 system
for plant genome editing

“Although future studies are needed to examine the germ line transmission and heritability of the
CRISPR/Cas-induced mutations and to evaluate any potential off-target effects of the CRISPR/Cas, our
results here suggest that the CRISPR/Cas technology will make targeted gene editing a routine practice
not only in model plants but also in crops”- Z. Feng [2].

The potential efficiency of CRISPR/Cas9 technology is much higher than traditional breeding
approaches, and excludes the residual portion of the donor genome in editing crops (Figure 9).

About 10 years ago the first results on genome editing were achieved on plants, and during the last 4
years, thanks to the use of the relatively simple and convenient CRISPR/Cas9 system, there has been a
sharp increase in the number of published works reporting successful editing genome of plants, including
31
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the directed modification of economically valuable genes of cultivated plants (potatoes, cabbage, tomato,
maize, rice, wheat, barley, soybeans, sorghum) [10-15, 17-20, 29-42, 44, 45]. Published works
demonstrate the possibility of obtaining non-transgenic plants using CRISPR/Cas9 system with specific
predetermined mutations stably inherited in generations. This possibility offers the challenge to obtain
varieties with predetermined mono- and olygogenic traits.

The main practical advantage of CRISPR/Cas9 is the ease of multiplexing. The simultaneous
introduction of DSBs at multiple sites can be used to edit several genes at the same time and can be
particularly useful to knock out redundant genes or parallel pathways. The same strategy can also be used
to engineer large genomic deletions or inversions by targeting two widely spaced cleavage sites on the
same chromosome [7, 13, 19, 32]. It is possible to edit several genes simultaneously by introducing
multiple or long DNA breaks in the genome to embed a whole complex of useful genes that will be
transmitted in the offspring as a single locus.

The average term for the creation of a stable genotype by CRISPR/Cas9 technology is 2 years, which
is 3-4 times faster than 10-12 years by backcross methods of conventional breeding, or 2-3 times faster
than modern methods of marker-assisted selection (MAS) + marker double haploid (MDG) + backcross
(BC) or obtaining double haploid hybrids [36 - 39].

Studies of 145 target genes in 15 crops obtained for 4,5 years from 2013 to 2018, demonstrated the
possibility of obtaining modified non-transgenic plants. Editing of 37 genes was related to improvement of
crops yield and stress resistance. In these studies, the ability to get transgene-free modified plants was
widely demonstrated. In most of these cases, modifications resulted in knockout of the genes such as
negative growth and development regulators or negative regulators of plant resistance. In most cases, the
phenotype of modified plants was assessed, and the presence of desired changes was shown. Essential
success has been achieved over a short period since the first publications on CRISPR/Cas application in
plants [32 — 45, 47].

Generally, the CRISPR/Cas9 system for plant genome editing is a breakthrough technology in
breeding, and the main prospect for creation of elite high yielding crops today and in the nearest future
with social and economic benefit, in comparison with other breeding approaches: conventional breeding,
non-targeted mutagenesis (like chemical mutagenesis) with polygene control of indexes, double haploids
and marker assisted selections.

Discover regulations for gene editing

In the United States, a product-oriented concept has been adopted and it is established that
CRISPR/Cas genome edited plants are not GMOs, as contain no recombinant foreign DNA.

In Europe, Russia and Kazakhstan, a process-oriented concept is still adopted and plants with edited
genomes are GMOs.

Removal of undesirable plasmid DNA including the Cas9 and guide RNA achieved following
segregation and screening of ‘clean’ plants in the next generation that carry only the edited event.

In the case of using CRISPR/Cas9, several methods are possible for creating of non-transgenic
modified plants: 1) by using programmable nucleases, including on the basis of temporary expression of
nuclease components using agroinfiltration or viral vectors, or direct delivery of components in the form
of functional gRNA and Cas9 protein; 2) by integrating the transgenes gRNA and Cas9 protein into a
chromosome different from that of the edited gene, so as to get rid of transgenic structures due to
independent inheritance in the offspring; 3) transient expression of structures carrying elements of the
CRISPR/Cas9 system, without integrating them into genomic DNA. It is assumed that the temporary
presence of nucleases and gRNA in the cell may be sufficient to introduce the necessary changes in the
genome. It is shown that this principle can be realized in monocot plants [29, 48].

Although the European regulatory framework for genetically modified crops focuses on the process
and not the product (hence two identical plants produced by conventional mutagenesis and genetic
engineering would be regulated differently under the current guidelines), there is hope and confidence that
plants altered by the excision of a few nucleotides using genome editing tools such as CRISPR/Cas9
would not be classified as genetically modified organisms [49, 50]. The classification of genome edited
plants is currently under review to decide whether new breeding technologies including CRISPR/Cas9 are
exempt from GM classification.

— 3 ——
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CRISPR in the future

CRISPR has received a lot of attention primarily due to its ability to genetically edit living organisms.
However, while this side of CRISPR occupies the spotlight, researchers have begun tinkering with the
technology to unlock its vast potentials that go beyond the applications discussed so far.

Scientists are now using a modified version of CRISPR to explore epigenomics -the genome-wide set
of chemical groups that adorn DNA and its associated histone packaging proteins. Previously, researchers
were merely able to catalogue the correlation between epigenetic markers and gene expression in cells.
Now, a CRISPR complex that is capable of acetylating histone proteins at precise locations dictated by the
complex’s gRNA has been developed [22-26]. Such technologies can shed light on the causal relationship
between epigenetic markers and gene expression in the future.

CRISPR is also enabling elucidation of large portions of the human genome, the function of the vast
majority of which is unknown. Scientists have long been trying to identify the location and function of
‘non-gene’ genetic elements that do not code for proteins but are thought to have important regulatory
roles in expression. CRISPR is allowing researchers to knock out these previously uncharted regions to
study their role in the cell [31, 32].

Multiple gRNAs targeting the same promoter also demonstrate synergistic effects, indicating that
tuning the level of transcriptional control is possible using this approach [25]. Furthermore, multiple
gRNAs targeting different promoters allow the simultaneous inducible regulation of different genes. Two
independent research groups have already extended this approach by layering CRISPR regulatory devices
based on either transcriptional activators or repressors to create functional cascaded circuits. In this
context, another peculiar feature of the CRISPR/Cas9 system is the ability to use orthogonal Cas9 proteins
to separately and simultaneously carry out genome editing and gene regulation in the same cell [26].

Functional genomics attempts to understand the genome by perturbing the flow of information from DNA

to RNA to protein, in order to learn how gene dysfunction leads to disease. CRISPR/Cas9 technology is
the newest tool in the geneticist's toolbox, allowing researchers to edit DNA with unprecedented ease,
speed and accuracy, and representing a novel means to perform genome-wide genetic screens to discover
gene function [44, 45].

CRISPR is not only paving the way for us to solve the most difficult of problems in the life sciences,
but it is also enabling the scientific community to explore dimensions of the genome that we’ve been
unable to study up until this point. Due to its adaptability across a wide range of species and its simplicity
of use, CRISPR/Cas9 has quickly revolutionized genome engineering. The CRISPR/Cas9 technology
promises to deliver some truly stunning advances within the coming decades, particularly in relation to
human therapeutics, agricultural biology, and basic scientific research.

Conclusion

CRISPR/Cas9 technology has revolutionized gene manipulation capabilities in many species
including crops. The multitude of functions that can be performed with CRISPR/Cas9 and its many
derivatives make it a molecular tool that will open new opportunities in the complicated world of plant—
pathogen interactions and help design durable crop resistance to pathogens.

CRISPR tool will help integrate omics data in order to fully understand and increase crop
improvement. Generally, the CRISPR/Cas9 system for plant genome editing is a breakthrough technology
in breeding, and prospect for creation of elite high yielding crops today and in the nearest future with great
social and economic benefit.

The agricultural applications described review represent only the very first, initial uses of this exciting
technology, and we can expect many more valuable opportunities for agriculture in the near future.
Although we may be in the heyday of CRISPR technology, we remain at the early stages of fully
understanding the system and expanding its potential.
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Figure 1 - Schematic of CRISPR/Cas9 genome editing mechanism

Cas9 is directed to its DNA target by base pairing between the gRNA and DNA. A PAM motif
downstream of the gRNA-binding region is required for Cas9 recognition and cleavage. Cas9/gRNA cuts
both strands of the target DNA, triggering endogenous DSB repair. For a knockout experiment, the DSB is
repaired via the error-prone NHEJ pathway, which introduces an inDel at the DSB site that knocks out
gene function. In a knock-in experiment, the DSB is repaired by HDR using the donor template present,
resulting in the donor DNA sequence integrating into the DSB site [Origene.
https://www.origene.com/products/gene.../crispr-cas9, 2015].
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Figure 2 - Overview of CRISPR/Cas bacterial immune system

(A)A typical structure of CRISPR locus; (B) Illustration of new spacer acquisition and invading DNA
cleavage [Feng Z., Yan W. and Xiong G., 2014].

— 34 ——



ISSN 2224-5227 M 5.2018

Cast CRISPR
—[=<T [ T 5 4 —@ b dfn
Tlml-:rlplknmdtmm&m\ — /- ceiprion and critHA blog
@ + o%%°
Casd l
/ - -'-\‘"“
i { % Invading DNA cleavage
Phage —
LT
- ¥ - = ~
- S
ta b
P "\_h
T T
gl TTma s
0 — v Cutste e
-~ e W —Targel bequence .
e i } e PAM ~,
/ > AN
(L, (2 SOOI )
] 1
1 - r =, 3 1
\ ‘{f / HHH ¥ H\‘} /
“., 1 " AN Vi
. LI INESRRERNNNN NN NN
T CORNA -

-
-,
.

-
-
-
.......
»»»»»
-------------

Figure 3 - Schematic of CRISPR/Cas9-mediated DNA cleavage

Mature ctRNA guides Cas9 to the target site of invading phage DNA. The DNA single-strand
matching ctRNA and opposite strand are cut, respectively, by the HNH nuclease domain and RuvC-like
nuclease domain of Cas9, generating a DSB at the target site [Feng Z., Yan W. and Xiong G., 2014].

RuvC
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Figure 4 - Schematic of interaction between sgRNA and DNA.

The crRNA sequence (blue) and tracrRNA sequence (green) are fused together by a short loop
(purple) to create an sgRNA. The 20 underlined nucleotides can be programmed to recognize any DNA
sequence of interest. For S. pyogenes Cas9, the NGG PAM is required immediately downstream of the

target site. The two strands of DNA are cut by the HNH and RuvC nuclease domains of Cas9. [Hartenian,
Doench, 2015]




Joknaowt Hayuonanenoii akademuu nayx Pecnyonuxu Kazaxcman

T-DNA unit
A ~
[ 35§ U6 % T
8 Selection Marker Cas9 8
Barcode
13.5kb
High copy pVS Ori pUC Ori KanR

Figure 5 - Scheme of T-DNA unit for monocot CRISPR/Cas9 editing [https://www.sigmaaldrich.com/technical-

documents/articles/biology/crispr-cas9-genome-editing.html]
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Figure 7 - CAS9 Streptococcus pyogenes recombinant protein [Origene. https://www.origene.com/products/gene.../crispr-
cas9, 2015].
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Figure 9 - Advantages of CRISPR technology for Breeding [Khlestkina, Shumny, 2016]
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0.U. Kepmanckas
KP BxFM FK Ocimuikrep OHOIOTHACH )KOHE OMOTEXHOIOTHICH HHCTUTYThI, AnMathl, KaszakcTan

KA3BAKCTAHJA AYBLIIIAPY AIIBLJIBIFBI JAKBIJIJIAPBIHBIH
JIMTAJIBI COPTTAPBIH KYPACTBIPY YIHITH CRISPR/CAS9 TEHOMBIH PEJAKTIIUSJIAYIBIH
KAHA PEBOJIIOIMAJIBIK BUOTEXHOJIOI'UACHI

Annotanusi. Makanana, 2013 buibl HapbIKTa Naijga OoJFaH, eMip Typaiibl FBUIBIM OarbIThIHIA PEBOJIOLUS
tyneiprad, CRISPR/Cas9 peren araymeH TaHBUIFAaH TE€HOMIBI PEAAKIMSIAYABIH >KaHA, AIIBIHFBI KaTapibl
TEXHOJIOTHSICHI Typaibl oneduerke mony Oepinred. CRISPR/Cas9 (Cas9 — 9 akybi30en OaiiiaHbICKaH, TONTACHIII,
y/aiibl Ke3eKTecil KeNeTiH KbICKa MalMHAPOMIBI Kairanaynap), axamJIapiAblH, jKaHyapiap MEH eCiMIIKTepAiH
TeHJEPIH pelaKlMsIalThIH JKaHa TaHbIMaJl TEXHOJIOTHsFa Heri3jenreH, Oekrepusuiap MeH apxesuiapasiy PHK
perrecripeTin Koprayibl Mexanu3mi. CRISPR/Cas9 keumieni, conrsl 4,5 xbiina «CRISPR craze’ - «cymaciiectBue
CRISPR» araybiMeH TaHbIMai OOJIFaH, ipreii skoHe KoJaHOasIbl 3epTTenepre Heri3aeIreH, TeHOM/IbI PaAeKIHsIayFa
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apHaJFaH KaparmaibiM, ap3aH jkoHe omOebarn Kypai 6ombin Tabbuiansl. bakrepus arsacernarsl Cas9 Hykieasa, 0eTeH
JHK swigpipayeiH cukBeHc-crierudukanslk OarbitTaiiTeiH eki PHKmen, PHK CRISPR (crRNA) sxoHe Ttpanc-
oencenniperin crPHK (tracrRNA) kaysiMmacTeipputagsl. bysr GakTepuanapl HMMYHABI KEIIeH, CYTKOPEKTiIep MeH
JKOFapFbl OCIMIIKTEp ar3achlHAArbl IeHAEpAl pelaKLysIayla NaianaHbUIybIMEH Katap, Kasipri Kes3le >KOFaprbl
OCIMIIKTEp T€HOMBIH PeJaKlMsUIaya *KOHE CeJeKLMAna THUIMIlI KojinaHblnaabl. CaHbIpayKYJIaKThl J)KOHE BUPYCTHI
HaToreHjepre TO3IMII aybUINIapyallbUIbIFbl JaKbUIOAPBIHBIH JJIMTaNbBl cOpTTapbl, Kazakcranma depmeprep MeH
KEPriliKTi 9KOHOMUKara, OHIMIUIITIHIH apTybl MEH JIOH CallachlHbIH )KaKcapyblHa OailylaHbICTHI Maiiia SKeei.

Tyiiin ce3aep: reHomabl HHXeHepHs, reHoMabl peaakiusiay, CRISPR/Cas9, ren HokayTi, aybuIapyarbUibIK
JAKbLIIAP, CeNleKIus nepcrnektuBacel, [ MO emec KikTey.

YIAK 577.21:581.1:575.2
MPHTU 34.15.27:62.33.29

O.U. Kepmanckast
Wucrutyt 6uonoruu u ouorexuonoruu pacrennii KH MOH PK, Anmarsi, Ka3axcran

HOBAS PEBOJIIOIIMOHHA AL BUOTEXHOJIOT'ASA PENJAKTUPOBA-HUSI TEHOMA CRISPR/CAS9
VIS CO3JAHUSA JIUTHBIX COPTOB CEJIBCKOXO3SMCTBEHHbBIX KYJIBTYP B KASAXCTAHE

AnHoTtanusi. B cratee mnpezncraBieH 0030p JHMTEpaTyphl O IPOPHIBHOM TEXHOJIOTMH, WHCTPYMEHTY
penakTupoBaHus reaoma noj HazpanueM CRISPR/Cas9, kotopas nponsBena peBOIIONHUIO B 00JIaCTH HAYK O KHU3HU C
TeX Iop, Kak oHa mosiBmiachk Ha peiHke B 2013 roxy. CRISPR/Cas9 (CrpymnmupoBaHHBIC perysipHbIC YepeayIONHecs
KOPOTKHE TMaTWHAPOMHBEIC TOBTOPHI, CBsi3aHHBIE ¢ OenmkoMm 9 - Cas9), sBiusercs PHK perynmupyempiM 3alidTHBIM
MEXaHU3MOM B OaKTEpHSX M apXesix, Ha KOTOPOM OCHOBaHa HOBas IOIYJISIPHAsI TEXHOJIOTUS PENAKTUPOBAHMS T€HOB
y mone, )KUBOTHBIX W BeIcInX pacteHmid. Cucrema CRISPR/Cas9 mpencraBnsier co0oi mpocTod, HEZOPOTOH U
YHUBEPCAIBHBIA MHCTPYMEHT AJI PEAaKTHPOBAHUS T'€HOMA, JIeXKAIINI B OCHOBE (DyHAaMEHTAIBHBIX W NPUKIIaJHBIX
HCCIIeIOBAHHN, TIOMYJISIPHOCTH KOTOPOTO 3a Tocienaue 4,5 roga crana u3BectHa Kak «cymacmectsrue CRISPR».

B oprammsme Oakrepuii mHykieaza Cas9 accoummmpyercs ¢ asyms PHK, PHK CRISPR (ctrRNA) u Tpanc-
axktusupytomei crPHK (tracrRNA), nanpasnsromeit cukBeHc-crieruduueckoe pacuiemicnne ayxepoanoi JJHK, B
HacToslIee BpEMsl LIMPOKO HCIOJBb3yeTcs Kak I @EeKTUBHBIII MHCTPYMEHT DPEAaKTHPOBAaHHMS T€HOMa Y BBICIIMX
OpPTraHMU3MOB, BKJIIOYAsl yIIy4IIEHHE COPTOB CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

Cucrema CRISPR/Cas9 s penakTupoBaHHs T'€HOMa HPUOPHUTETHBIX CEJIBCKOXO3SHCTBEHHBIX KYJBTYP
SIBIIICTCST TIPOPBIBHOM TEXHOJOTHEH B CENEKIUM — Ba)KHEHIICH MEpCIEeKTUBOW JUIsI IPUMCHEHHUS B ONDKadIIeM
OynmymieM, 1 MOXeT OBITh UCKIIIOUEHa U3 Kiaccuukanuy ['M.

KiarouyeBble cioBa: TeHOMHas WHXKeHepus, pemaktupoBanme reHoma, CRISPR/Cas9, Hokayt reHa,
CENTbCKOXO03SHCTBEHHBIE KYJIbTYPbI, IEPCIIEKTUBEI ceneknuu, He-I' MO knaccudukarms.
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PROCEDURE OF CUSTOM MATING AND GENOMIC
ANALYSIS OF BULL-CALVES IN DAIRY CATTLE BREEDING

Abstract. The research has been carried out on the formation of bull-producing cows, the production of
replacement bulls from custom mating, the system work has been done to obtain the primary data of pedigree records
with the entry of data into the information and analytical system (IAS) and on automatic calculation of estimated
breeding value (EBV) of cows. Also, the work was carried out on the formation of first-calf heifers groups in order to
organize targeted selection work with the dairy cattle. In total, 609 cows from 3 regions were formed. It was
established that the dairy productivity of mothers the formed groups for lactation has significant fluctuations
(3413...9611 kg), but the productivity of the mothers of their fathers is much higher (5000...14850 kg), which
predetermines the genetic potential of the cows of the formed groups.

As a result of the custom mating, there was obtained 18 bull-calves, whose genomic analysis determined their
breeding value in the laboratory for genomic analysis of the Holstein Association (Vermont, USA). Of the 18 bulls,
the most valuable were 5 heads with a breeding value (TPI) of more than 1600 according to the American system,
including 1 bull with TPI = 2169. The average index (TPI) of genetically estimated bull-calves of domestic
reproduction was 1512.6 that allows to assert about a sufficiently high genetic potential of dairy cattle in the RK.

Keywords: dairy cattle, custom mating, genomic analysis, estimated breeding value.

Introduction. A promising alternative in the existing system of assessing breeding value is a genomic
selection program that solves a wider range of issues, starting with the bulls' mothers, the type,and extent
of the bulls assessment, their use based on the results of the genomic breeding value estimation. Economic
efficiency and advantages of using genomic selection are based on the fact that genomic breeding value
can be calculated for calves at the earliest age. If we compare genomic selection and traditional selection,
in terms of the level of reliability of the quality of offspring, it is almost the same that is reliable, but faster
due to a shorter interval between generations. Genomic selection can not only save costs, accelerate
genetic progress by 50%, but also increase the selection pressure[1].

Estimation of the breeding value of dairy cattle is one of the links in the practical implementation of
selective programs in herds and populations with the aim of directional formation in animals of the
intended hereditary traits and the selection of animals in determining the breeding value of bulls. The need
for a detailed study of the exteriors of cows arises because of the active use of the Holstein breed, which
introduces changes to the existing type of animals [2,3].

Along with this, there is a process of approbation of the methods of linear evaluation of the exterior
and the determination of genetically determined interrelationships between the exterior characteristics
with such indicators as the duration of economic use. Identification in the shortest possible periods of time
of the best genotypes of animals and their subsequent use for breeding and selective work with the herd is
the basis of genetic progress in modern cattle breeding. At the same time, it is important to take into
account the data on the exteriors, the lifetime productivity and the health status of the estimated livestock.
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The cornerstone of achievement of the identified selective priorities is the accuracy of the evaluation of
genetically determined economic traits of animals.In this regard, a need arises to accumulate the
information obtained by creating electronic databases and their corresponding software. The use of linear
statistical models using computer modeling of the breeding process in dairy herds in an accelerated mode
will help to provide an objective assessment of the breeding value of dairy cattle and the selection of
animals with a high genetic potential of productivity. The use of pedigree bulls with high indices of
breeding value in generations will allow to increase the productivity of dairy cattle [4,5].

It should be noted that genomic studies are an improved method of selecting young bulls, the
reliability of which is confirmed by a subsequent estimation of the offspring. Since 2009, genomic
evaluation has become the official assessment system in the US and Canada, and since August 2011 in
Germany and Austria. The only difference from the current evaluation is that the reliability indicators
reflect the additional accuracy of genomic data [6,7,8].

Thanks to modern information technologies, the selectionwas made possible remotely. Improvement
of the functions of the Information and Analytical System "The Republican Livestock System" in terms of
monitoring, analyzing the accumulated data on the livestock of animals, analytical tools, as well as tools
that automate the collection of data on the quality of milk, will significantly improve the quality of the
recorded information and more fully use an existing base for breeding and selective work in farms. The
collected data, improved by an additional control system, in combination with modern analytical tools will
allow to conduct economic and scientific research work at a qualitatively new level [9].

Currently, a definite priority is to increase the economic efficiency of production and improve its
quality characteristics by improving the breeding qualities of animals and the rational use of genetic
resources. In solving this problem, the main role is played by the optimization of the general system of
pedigree work at the level of breeds and animal populations. The programs of breeding and selective work
in dairy cattle are based on three components: the evaluation of breeding qualities of animals, the
formation of breeding groups and their intensive use in the reproductive system of the genetic material of
the selected population. At the same time, the accuracy and objectivity of assessing the tribal (genetically
conditioned) qualities of animals belong to the priority in the overall complex of tribal activities.In
countries with developed animal breeding (the USA, Canada, Germany, Sweden, the Netherlands, etc.),
the most theoretically substantiated methods are used to predict the genetic traits of individuals (primarily
bulls): the best linear unbiased prediction (BLUP method) and the Animal Model (an improved version of
BLUP). However, to date, the practice of dairy cattle breeding in the Republic of Kazakhstan officially
uses the evaluation of producers by offspring based on a direct comparison of the productivity of
daughters of test bulls with their peers within individual herds, which often leads to a bias in the results. In
the end, in practically all breeds of domestic dairy cattle, the rates of genetic improvement in populations
are far from optimal ones[10].

The set tasks for the development of a management system for the selection process in dairy cattle
breeding are promising and effective for obtaining servicing bulls of domestic breeding. A comprehensive
assessment of the phenotypic indicators and the classification evaluation of the cows' exteriors, along with
pedigree, genetic analysis, will allow for better selection when forming bull-producing groups. New
methods for assessing breeding value, taking into account the linear profile and genetic analysis of cows,
will contribute to the intensification of breeding and selective work with dairy herds.

Aim of the research. Selection of farms and organization of custom mating with carrying out of the
genomic analysis of bull-calves, obtained from custom mating.

Materials and methods. Objects of the research were brood stocks, as well as servicing bulls. The
materials for research were the documents of primary zootechnical and pedigree accounting (from the IAS
system), as well as the results of experimental studies, visual assessment, weighing, measurements, control
milking of animals. In addition, biochemical studies of milk were carried out.

The calculation of the estimated breeding value was carried out according to the methodology
developed by the co-workers of the Kazakh Scientific Research Institute of Animal Breeding and Fodder
Production LLP.[11].

Results of the study. The traditional system of determining the breeding value of animals and the
selection based on it require patience: often from six to seven years from the selection of parents to the
completion of the productivity tests of their offspring. Genomic selection allows to "jump" through the
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barrier of the generation interval: when selecting bulls at the age of four to six weeks, specialists have
access to the breeding value (BV) based on genomic analysis.

A year later bulls with higher genomic value can be realized for stud purpose. Scientists have
calculated that even with reliability (accuracy of determination) the BV is 75%, due to the use of the
estimated "genomically" young bulls, the breeding efficiency will double.

Table 1 shows that the composition of bull-producing cows is represented by almost all the main
breeds in the Republic of Kazakhstan. A total of 162 heads were formed, of which the smallest number of
livestock was formed in a black-and-motley manner. It should be noted that animals of the black-and-
motley breed are direct descendants of bulls of the Holstein black-and-motley breed, if we combine these
two breeds, it turns out that the livestock of the Holstein and Holsteinized animals composes the greatest
specific weight - 43.8 %, which corresponds to a given number of bulls. So if from 71 cows half of the
bulls will be received ie. 35 heads of which will be evaluated 3-4 heads, then this will be fuller enough for
the brood stock of the black-and-motley population.

Evaluation of the breeding value of dairy cattle is one of the links in the practical implementation of
selection programs in herds and populations with the aim of directional formation in animals of the
intended hereditary traits and the selection of animals in determining the breeding value of bulls.

During the formation of bull-producing cows, their own production was taken into account according
to the highest lactation from 7.0 thousand kg and more.

Table 1 - Information on the formed bull-producing cows

Farm Breed Number of the formed bull-producing cows Totalbybreeds
11 11 v
Almaty integrated agricultural production centre 7 3 2
Mamed farm Alatau 17 6 2 45
Mezhdurechensk LLP 4 2 2
EsilAgroLLP 2 2 1 40
AF«Rodina”LLP ) 1 3 1
Sadchikovskoe LLP Holstein 2 1 2
Aidarbayev farm 16 6 3
Kamyshinskoye farm . 14 8 4
KamyshinskoyeL LP Simmental 14 4 2 46
Mezhdurechensk LLP Black- 7 5 4
K. MarxLLP and- 5 3 2 31
Sheminovka LLP motley 2 2 1
TOTAL 91 45 26 162

It has been established that the limits of bulls-producing cows range from 7.0 to 10.3 thousand kg of
milk (Table 2).

In order to obtain high-quality offspring from these cows, some of them were inseminated by
servicing bulls of the North American breeding (table 3).

Table 3 shows that 72 heads are now inseminated, mostly by American and Canadian breeds, while
the breeding value of these bulls is quite high, according to the TPI from 1600 to 2300, the remaining
animals will be inseminated as they come in heat.

Of 18 bulls, 15 are representatives of the Holstein breed of domestic reproductions, two bulls of the
Alatau breed and two bulls of the "Ertis" intra-breed type of the Simmental breed. (Table 4).

Table 2- Average productivity of bull-producing cows

Breed i Average milk yield of bull-producing cows, kg
X+m, Limit
Alatau 45 78244207 7000-10131
Holstein 40 82794194 7044-10191
Simmental 46 8584261 7122-9105
Black-and-motley 31 8109+244 7012-10373
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Table 3 - Information on custom mating of bull-producing cows

Bullmother's BV of bull Number of the
Breed Servicing bulls (fathers) productivity, kg (TPI, LPI) inseminated
cows, heads
Emergency 199362 11598 2100 3
Alatau Popstar 68101680 12475 1900 2
Diego CAN M 11014268 13714 1800 1
AltaVITTEK 11HO10909 11386 2321 1
AltaGREATEST 011HO10928 11903 2370 1
AltaJOEL 011BS00644 10314 1681 2
Black-and-motley Eaton 69710369 15518 2279 3
Murray 72436573 11314 2233 3
Enrich 69710405 17550 1973 4
Kano 69742883 12563 2114 2
Alta Fire 07667 14108 1513 3
Mazda 136722780 12062 1696 4
Colley 63026616 14736 1664 5
Simmental Artve 342516 10848 1720 7
Skyfire 231465 10814 1840 6
Brayday 50803818 16113 1650 1
EATON HO00600656 10982.5 1884 6
AltaGoalman USA000063449647 14751 2103 5
Holstein BOMAZ SHTL USA63262902 14660 2141 2
ZIMMERVIEW USA62510183 11122 1960 3
Altasamurai09861 14840 1940 2
AltaRoss 09703 14438 1877 3
Swiss MVP 7BCF00828 10637.5 1730 3

It was established that out of 15 bulls that have passed the stage of determining the authenticity of
origin, 14 bull-calves did not confirm their origin by father, and according to mother (belonging to mother
was determined by mother's father), they were confirmed (table 5).

Table 4 - List of bulls selected for genomic analysis

No Identitynumber Breed Farm
1 2 3 4

1 KZP157866611 Holstein black-and-motley Sheminovka LLP
2 KZP157866636 Holstein black-and-motley Sheminovka LLP
3 KZP157923541 Holstein black-and-motley Sadchikovskoe LLP
4 KZP157923775 Holstein black-and-motley Sadchikovskoe LLP
5 KZP157923673 Holstein black-and-motley Sadchikovskoe LLP
6 KZP157923561 Holstein black-and-motley Sadchikovskoe LLP
7 KZC158746855 Holstein black-and-motley AF«Rodina”LLP
8 KZB157778956 Holstein black-and-motley Mezhdurechensk-Agro LLP
9 KZB157507262 Alatau Mamed farm
10 KZB157507352 Alatau Mamed farm
11| 516271 "Ertis" intra-breed type Kamyshinskoye LLP/farm
12 516441 "Ertis" intra-breed type Kamyshinskoye LLP/farm
13 KZT183231895 Holstein black-and-motley Taiynsha-AstykLLP
14 KZT183231897 Holstein black-and-motley Taiynsha-AstykLLP
15 KZT183231857 Holstein black-and-motley Taiynsha-AstykLLP
16 KZB158174418 Holstein black-and-motley ZKAPAmiranLLP
17 KZB158174428 Holstein black-and-motley ZKAPAmiranLLP
18 KZB158174438 Holstein black-and-motley ZKAPAmiranLLP

Genomic analysis was carried out in the Laboratory for Genomic Research of the Holstein
Association (USA). The process of genomic analysis consists of several stages, one of which is the
determination of the authenticity of origin (Table 6).
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From the data in Table 6 it can be seen that 1 bull, born in Amiran LLP, received GTPI of more than
2000, this bull may become a superbull in the future. The average index of genetically estimated bull-
calves of domestic reproduction was 1512.6, which allows us to confirm the sufficiently high genetic
potential of the dairy cattle of the Republic of Kazakhstan. It was also established that all bull-calves were
not confirmed by fathers.Since in the Laboratory for Genomic Research of the Holstein Association
(USA), where the genomic analysis of bull-calves was conducted, there is a computer data bank on the
genome of 80-90% of the Holstein servicing bulls, whose seeds are used all over the world, according to
this fund, they found the real fathers of our bull-calves and the genome of the identified fathers served as
the material for calculating the GTPI of our bull-calves. Three bull-calves did not have a genome analysis,
because they were representatives of other breeds.

Table 5 - Name of farms from which the bulls were selected

No Name of the farm Breed Nuﬁnbgr of Confirmationoforiginby
cads father mother
1 2 3 4 5 6
1 Sheminovka LLP Holstein black-and-motley 2 . +
2 Sadchikovskoe LLP Holstein black-and-motley 4 R +
3 AF«Rodina”LLP Holstein black-and-motley 1 - +
4 Mezhdurechensk-Agro LLP Black-and-motley 1 - +
5 Mamed farm Alataublack-and-motley 2 - +
. Holstein red-and-motley 1 - +
6 Kamyshinskoye LLP/farm Ayrshire 1 n
7 Taiynsha-AstykLLP Holstein black-and-motley 3 _ +
8 ZKAPAmiranLLP Holstein black-and-motley 3 +1 and -2 +

Table 6 - Results of the genomic analysis

) Confirmationoforiginby
Name of the farm Identity number of GTPI :
bull-calves
father mother

1 2 3 4 5
Sheminovka LLP KZP157866611 1293 - +
Sheminovka LLP KZP157866636 1478 - +
Sadchikovskoe LLP KZP157923541 1503 - +
Sadchikovskoe LLP KZP157923775 1397 - +
Sadchikovskoe LLP KZP157923673 1609 - +
Sadchikovskoe LLP KZP157923561 1573 - +
AF«Rodina” LLP KZC158746855 1421 - +
Mezhdurechensk-Agro LLP KZB157778956 1475 - +
Mamed farm KZB157507262 not determined n/a n/a
Mamed farm KZB157507352 not determined n/a n/a
Kamyshinskoye LLP/farm 516271 1340 - +
Kamyshinskoye LLP/farm 516441 not determined n/a n/a
Taiynsha-AstykLLP KZT183231895 1666 - +
Taiynsha-AstykLLP KZT183231897 1276 - +
Taiynsha-AstykLLP KZT183231857 1167 - +
ZKAPAmiranLLP KZB158174418 1718 - +
ZKAPAmiranLLP KZB158174428 1604 + +
ZKAPAmiranLLP KZB158174438 2169 - +
Average 1512.6 X X

It was found that the average estimated breeding value (EBV) for all breeds was 81.4. Among all
breeds, the highest EBV level was determined in Holstein cows (84.3) of imported breeding. The EBV
level of cows of other breeds does not have a significant difference (Table 6).
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Conclusion. The traditional system of determining the breeding value of animals and the selection
based on it require patience: often from six to seven years starting from the selection of parents to the
completion of the productivity tests of their offspring. The genomic selection allows to "jump" through the
barrier of the generation interval: when selecting bulls at the age of four to six weeks, specialists have
access to a breeding value (BV) assessment based on genomic analysis. A year later bulls with higher
genomic value can be realized for stud purpose. It is proved that even with reliability (accuracy of
determination) of the BV at 75%, due to the use of estimated "genomically" young bulls, the breeding
efficiency will double.
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C.K. 90yraaueB, H.b. Ceiigonues, E.K. loim6aes, b.C. Kamanos, L1I.b. Myka

CYTTI CUbIP ITAPYAHIBLIBIFBIHJIA TAIICBIPBICIIEH INAFYBLIBICTBIPY JIbI
7KOHE 'EHOM/BIK TAJIJAY /bl YUBIMJIACTBIPY

AnHoTtanusi. TarceIpbIClieH IIaFbUIBICTHIPBUIBIT AJIBIHFAH TaOBbIH TOJBIKTHIPATHIH OyKaylapbl ©HIIpETiH
CHUBIpJIap TOOBIH KaJBINTACTHIPBUIABI, FHUIBIMH-3€PTTEY JKYMbICTaphbl >KYPTi3iTill, AJbIHFAH alfallKbl MAJIIMETTEp
aKnaparThlK-aHUIMTHKANBIK kyiere (ATX) eHrisiunai >koHE CHBIPIApIBIH achUl TYKBIMIBI KYHJIBUIBIKTapPbIHBIH
(TBU) wunpmekcrepiH aBTOMATTHI Typhe ecenteneni. CyTTi ipi Kapa MalbBIHBIH CHBIPIApbIH MAaKCATTHITYPIE
aCBUINAHABIPY JKYMBICTApPhIH YWBIMIACTHIPY VIIIH OIpiHINI TyMa CHBIPIAPBIHBIH TONTAPHl KYPhUIOBL. bapmeirsr 3
obxpicTaH 609 cublp TONMTapel KYPHUINBL. KyphUIFaH TONTAaFbl aHAIBIKTAPABIH CayblH MAayCHIMBIHAA CYT ©HIMILTIK
kepcerkirepi (3413 ... 9611 kr) eneyni aybITKyjlapra W€ €KEHAIrl aHBIKTAIABI, OipaK oKeJepiHiH aHaIaPbIHbIH
enimaitiri (5000 ... 14850 kr) exodyip oFapbl, OYJI KAJIBINTACKAH TONTAPArbl CUBIPIAP/bIH T€HETHKAIIBIK QJICYeTiH
AJIJIBIH -aJla AaHBIKTANbI.

TanceipbiciieH WarbUIbICTRIpYAaH 18 Oac Oyka anbiaabl, [onpmireitn Accounanusiceibie (Bepmont, AKIL)
TEHOMBIK Tajjiay JIabopaTopHsChIHAA TeHETHKAIBIK TajiayJa achbUITYKBIMABIK KYHIBUIBIFBI aHBIKTAIIbL. 18
OykaHbIH imiHAe 5 6acThIH achUITYKBIMABIK KyHABUIBIFEl 1600-1eH actam (TPI) sxorbiper AKII sxyiieci OoiibiHma,
onbly imiHme 1 0yka TPI = 2169. OranablK penpoayKIusnadyKanapIbIHICHOMIBI OaraiaylblH opTalla HHICKCI
(TII) 1512,6 xypanmer, Oyn KazakcraH PecnyOnuKacklHBIH CYTTI CHBIPJIAPBIHBIH TEHETHKAIBIK QJICYETiHIH
JKETKLTIKTI TYPJIe )KOFaphl eKeHIITiH Oiaipeni.

Tyiiin ce3mep: cyTTi ipi Kapa MaJ, TalCHIPBICIICH INAFBUIBICTBIPY, T€HOMIBIK TalAdy, achUl TYKBIMIbI
KYH/IBUIBIK HHIIEKCI.
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TOO «Ka3zaxckuii Hay4YHO-HCCIIEI0BATEILCKUI HHCTUTYT JXKMBOTHOBOJICTBA M KOPMOIIPOU3BOJICTBAY,
r. Anmartsr, PecrryOnmka Kasaxcras,

OPTAHMU3 AL ITPOBEAEHUS 3AKA3HOI'O CITAPUBAHUSA
N TEHOMHOI'O AHAJIM3A BBIYKOB B MOJIOYHOM CKOTOBO/JCTBE

Annotanus. [IpoBeieHbI Hay4YHbIE HCCIIEIOBAHUS 110 (POPMUPOBAHUIO OBIKOTIPOM3BOASAIINX KOPOB, TIOJyYEHHUIO
PEMOHTHBIX OBIYKOB OT 3aKa3HOTO CIapHBAHMS, MPOBEICHA CUCTEMHAs paboTa 1Mo MOITYyYCHUIO MEPBUYHBIX JaHHBIX
TUIEMEHHOTO y4eTa ¢ 3aHECEHHEM JaHHBIX B HH(popMamoHHO-aHamuTHIecKyo cuctemy (MMAC) n aBTOMaTHudecKkoMy
pacuety mHAekcoB miemeHHon neHHocTH (MIIL[) xopos. IlpoBemeHa pabora mo (OPMHPOBAHUIO TPYIIT KOPOB-
MEPBOTENOK AL TOTO, YTOOBI OPraHW30BaTh IICJICHANPABICHHYIO CENEKIHOHHYIO PabOTy C MOJOYHBIM CKOTOM.
Bcero 0bu10 copmupoBano 609 kopoB u3 3 obnacreil. YCTaHOBICHO, YTO MOJIOYHAs MTPOJLYKTUBHOCTh MaTepeil 3a
JaKTaluio0 CPOPMHUPOBAHHBIX TPYINN HMEET 3HauMTeNbHble KojieOanus (3413...9611 kr), HO MPOXYKTUBHOCTH
MaTepeil ux otioB 3HaunTeapHO BbImIe (5000...14850 kr), 4TO U MPEIONIPEALIIACT FCHETHUCCKUI MOTEHIMAT KOPOB
c(OpMUPOBAHHBIX TPYIHIL

OT 3aKa3HOTO ClIAPUBAHUS OBUIH IOJIyYEeHbI OBIYKH B KOJIMYECTBE 18 ro, y KOTOPBIX MOCPEACTBOM T€HOMHOTO
aHanM3a ObuIa OlpeseNieHa UX MJIEMEHHAs [IEHHOCTh B J1a00paTOpUH TeHOMHOTO aHaJIM3a TOJIIITHHCKOW acCOMalin
(mwratr Bepmont, CIIIA). 13 18 ObukoB Hambojiee EHHBIMH OKa3aJHCh 5 T'OJIOB ¢ IUIeMeHHOW HeHHocThio (TPI)
6omnee 1600 mo mo amepukaHckoil cucreme, B T. 4. | Obrdok ¢ TPI= 2169. Cpennuii unnekc (TPI) renomuo
OIICHEHHBIX OBIYKOB OTCYECTBEHHOW PENpOMyKIMHA COCTaBHI 1512,6 4TO MO3BONISET yTBEPXKIOATh O ITOCTATOYHO
BBICOKOM I'€HETHYECKOM IOTEHIHAIe MOJIOYHOTO ckoTta PK.

KuoueBble cJ10Ba: MOJIOYHBIN CKOT, 3aKa3HOE CIIAPUBAHNE, TCHOMHBII aHANIN3, UHJEKC MIIEMEHHOW HEHHOCTH.
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ENTREPRENEURSHIP AS A DRIVER OF COMPETITIVENESS
OF THE CITY OF ALMATY

Abstract. At the present stage of economic development there is a dynamic growth of competition seen at all of
its levels. Studies based on economic nature of competition not just amongst countries and enterprises, but also
competition at the meso-level, among regions and branches.

It is obvious that the potential of the government is completely formed through the capacity of its combining
regions, as similarly seen in world affairs, which conduct competitive struggle in domestic markets. For this reason,
questions concerning formation of competitive environment at the regional level and its adequate assessment are
gaining primary importance, both for consolidation of provisions in the country, and for the purposes of elaboration
of appropriate programs of development and effective management of core capabilities and competitive advantages.
It s also important to note that, the understanding of the entrepreneurial potential of regions is the cornerstone of
competitiveness.

It is shown that timely and reasonable coordination and exposure of problems can increase the level of
competitiveness in the region from view of development of entrepreneurship in the social and economic
environment.

The article analyses the questions of regional competitiveness, business activity of Almaty city is analysed and
recommendations regarding the development of entrepreneurship to increase the level of competitiveness in the
region are given.

Keywords: Almaty city, entrepreneurship, competitiveness, regions, the Republic of Kazakhstan.

1. Introduction

Competitiveness of any economy is correlated with effective business management, social
responsibility of entrepreneurs, competitive strategies and tactics. According to international experience,
the active and fast-growing companies make a decisive contribution to development of economy and
increase in competitiveness of the country. In this regard, strong attention is given to the development of
entrepreneurship in the world. The analysis of the existing theories has indicated the importance of
development of entrepreneurial sector of an economy in order to increase the level of competitiveness in
the region[1].

Almaty city is one of Kazakhstan’s main cities with the status of a city of national significance and
plays an important role in the development of the national economy.

The following may be referred to as distinctive features and competitive advantages of the city: first
and foremost, high level of human capital development, well-developed financial infrastructure,
progressive educational system and world-class multifaceted sports and entertainment infrastructure,
unique natural and geographical environment that imply great opportunities for the development of
tourism and transport-and-transit potential.
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As for the issues of economy and development of entrepreneurship, it should be noted here that
almost all the indicators of the city are marked with leading positions in the respective ratings.

2. Brief Literature Review

M. Porter analyses competitiveness at the international markets, amongst countries and regions.
According to his view, the stronger is the competitive environment in the domestic market, the stronger is
the possibility of success of a company from this country in international markets[2].

It is necessary to mark out world famous scientists J. Schumpeter and P. Drukr, for their studies of
innovation and an entrepreneurship, modern researchers of regional economies and municipal authority L.
Abalkina, A.N. Yanina, V.P. Oreshina, to T.G. Morozov. G. Granberg in his book "Fundamentals of
Regional Economy" outlines the basic concepts and theories of regional economy as special branch of
science, methods of regional researches, forms and instruments for regulation of regional development. He
describes the structure of theories of regional economies as indicators of socio-economic development of
the region, as methods of analysis of interregional communications. Mathematical models of spatial and
regional economics are analysed [3 - 7].

Fatkhutdinov R.A. in the book “Strategic competitiveness” describes the methods for strategic
management of personnel, goods, the organization, an industry, the region, country.

Vlasyuk L.I. in the article "Effective regions: criteria and classification" organises effective regions
among where the regions involved in the resource production and recycling domain prevail. It is shown
that stability of factor distribution in the environment determines the established and perspective
specialization of regional economies.

Omarov A.K. in the article "Interrelation of Potential Production, Competitiveness and Investment
Attractiveness of the Region and Its Infrastructure Security" carries out the analysis and assessment of
attractive potential of regions of Kazakhstan, indicating evidence of interrelation of potential production
and effectiveness of the state support of entrepreneurship and infrastructure of regions [8].

Scientists indicate main tendencies the in development of the cities of Europe which also find
reflection in development of the Kazakhstan regions: on the one hand — decentralization, growth of
economic opportunities, on the other hand — globalization of economy, increase in the role of interstate in
decision making [9]. Globalization is expressed in expansion of international trade, liberalization of an
international movement of the equity, strengthening of influence of multinational corporations and global
restructuring of the industry [10].

These conditions give rise to a new phenomenon: the cities become "entrepreneur-cities" which are
actively in charge of resources to increase the competitiveness in economic, social and nature sectors for
the purpose of attraction of investment and people, which are capable to unite, mobilize localised social,
economic and political resources [11]. Therefore, the need for development of entrepreneurial sector is the
foundation of competitiveness, the driver of economic growth.

I. Begg considers the term "competitiveness" from two aspects: first, from a view of development of
city economy; second: in comparison to other cities. In this sense, according to him, competitiveness of
the city consists in protection of the market share (similar to the companies). I. Begg pays attention that a
capability of the city to compete depends on its main "attributes" determining attractiveness of the city as a
localisation of "city characters", and from strong and weak aspects of economic agents [12].

In order to make the city competitive, it is necessary to provide necessary localization conditions and
to help competitiveness of the enterprises operating in the city. Competitiveness of the city depends on
competitiveness of the firms located in it. However, in order to attract them to remain in the city, it is
necessary to provide conditions promoting competitiveness of the firms.

Therefore the attractiveness of the city is a synonym to its competitiveness as a location for different
types of activities. Moreover, the city has to be attractive not only for the enterprises, but, in conditions of
globalization, increase in the role of qualified personnel and innovations, and for the population which is
one of the major resources which the city can offer the enterprises. Another target group for which the
cities fight is highlighted — tourists, visitors who not only bring income to the enterprises of the city, but
also are the considerable data carrier about the city, which help to "put it on the map" [13].

V.F. Lever suggests that results of the competition can be expressed particularly in the income growth
in the city and creation of workplaces [14]. Nevertheless, there are many indicators of competitiveness of
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the city, we consider that the main, the most acceptable for measurement of competitiveness of the city is
the level (quality) of life and effective business.

3. Results

So, today the Gross Regional Product is more than KZT10.3 trillion. Where, if we consider this issue
in terms of industries and activities, we can find confirmation to what was said earlier about the
specialization of the city. In particular, the biggest share in the GRP structure is held by the volume of
wholesale and retail trade, namely 36%; followed by real estate transactions with a share of more than
11%, and finally, the third place is taken by the volume of services rendered in the field of finance and
insurance with the GRP share of 9%. The remaining part of GRP of more than 44% is represented mainly
by the service sector as well, and only a small part is represented by production activities. Thus,
professional services made up 7%, other services - 6%, information and communication services made up
6% too, logistics services as represented by transportation and warehousing amounted to 5%,
administration services made up more than 2%, education - 2%, healthcare and social services - about 2%,
accommodation and meals amounted to a little over 1%.

As shown in Figure 1, the activity in the agricultural sector is represented in a very small volume.
This is due to the fact that as a result of the expansion of the city boundaries, land areas that belonged to
the territory of the region were joined to the city, and this explains the absolutely insignificant share of
agricultural products in the Gross Regional Product, which is only 0.04 percent of the total mass.

The city of Almaty in its development is in harmony with the generally accepted trends for
megalopolises, which is reflected in the gradual transition from the industrial model of development to the
service model, mainly in the field of delivery of professional services, and the intensive development of
the specialization types such as retail business, financial services, business and city tourism, architectural
and other design services, and others.

Among the areas of services, we can distinguish those most important for the city, which form more
than 63% of the annual gross value added, such as wholesale and retail trade, real estate transactions and

financial services.

Figure 1 — AlmatyGrossRegionalProduct structure in 2016
Based on [15]
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The analysis demonstrates that Almaty has potential in the field of transport and logistics services,
financial sector and tourism.
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The foregoing is also supported by analytical data on the availability and use of human capital. In
Figure 2 we provide information on employment and remuneration in Almaty.

As can be seen in the Figure, the largest number of employees is registered in the field of trade and
education, which respectively take the first two places with 183,510 and 88,936 people employed,
respectively; followed by the industry and construction indicators, where 81,992 and 74,561 people are
employed, respectively. All the following positions are essentially occupied by the service sector, except
for the manufacturing industry that occupies the sixth position with 60,810 people employed.
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Figure 2 — Almaty employment and remuneration indices by industries in 2016
Based on [15]

The Institute for Social Research hasmaderelevant research to determine the level of the integrated
index of the infrastructure development, which shows the availability and level of development of
commercial and service infrastructure facilities in the regions.

Although the infrastructure in general and commercialinfrastructure, in particular,appears as a much
broader range of facilities, we have decided to focus on the four main components, namely, tourist
facilities, in the first instance, that promote the development of entrepreneurship in tourism.

Secondly, educational facilities, contributing both to raising the level of education of the population,
and to attracting to the region people aspiring to gethigh-quality quality education, thereby promoting the
development of entrepreneurship in the education sector.

Thirdly, facilities of the service infrastructure that influence the quality of services rendered to the
population and, accordingly, the level of development of entrepreneurship in the service sector.

Fourthly, these are facilities of the communicative infrastructure that provide necessary information
and communications to entrepreneurs and individuals.

Further, speaking of the entrepreneurial environment of the city of Almaty, we cannot avoid
mentioning the "Park of Innovation Technologies" Special Economic Zone. This innovation cluster is an
open scientific and technological platform created to develophigh-tech industries with high added value
and significant export potential. The basic vector in the cluster’s activity is targeted not only to the further
development of Kazakhstan economy’s priority sectors, but also to achieve the goal of diversifying the
economy as a whole.

The largest share in the structure of the city's entrepreneurship is held by the wholesale-retail trade.
Accordingly, it is important to provide a description of the sales markets in terms of domestic and foreign
markets with a breakdown by suppliers and buyers. The relevant 2015 data is given in Table 1 below.




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

Table 1 — Almaty domestic sales markets in 2015

. Volume of . Volume of Balance of
Region Sha?e 1110 supplies, KZT Share in purchases, settlements,
supplies, % bln purchases, % KZT bln KZT bln

Atyrau region 32,7 7586,9 7,5 13284 6258,5
South-Kazakhstan region 19,3 4476,9 14,3 2516,9 1960
West-Kazakhstan region 15,1 3500,6 4.6 831,1 2669,5
Mangystau region 11,9 2751,8 4.5 809,3 1942.5
Karaganda region 5,1 1188,5 15,8 2792,5 -1604
Almaty region 3,9 908.3 9,2 1620 -711,7
Pavlodar region 3,5 803,1 1,9 333,6 469,5
Aktobe region 3 700,7 0,1 10,9 689,8
Astana 3 689,3 15,5 2733,9 -2044,6
North-Kazakhstan region 2,5 606,2 1,9 336,9 269,3
East-Kazakhstan region 0 7,4 8,5 14934 -1486
Akmola region 0 6,3 2,2 380,4 -374,1
Zhambyl region 0 0 5,9 1032,3 -1032,3
Kostanay region 0 0 5,5 9727 -972,7
Kyzylorda region 0 0 2,6 451,7 -451,7
TOTAL 100 23226 100 17644 5582

Based on [15]

As can be seen in the Table above, the largest suppliers to Almaty are the following four regions:
Atyrau, South-Kazakhstan, West-Kazakhstan and Mangystau regions, with an aggregate share of supplies
of more than 77%, while the remaining 23% account for the other 13 regions. And there five regions that

do not make any supplies to Almaty.

In general, as the Table shows, purchases of Almaty city exceed its sales by more than KZT 5,582

billion or 31.6%.

Table 2 — Product Supplies to Kazakhstan regions from Almaty in 2015

Products

Share in purchases, %

Volume of purchases, KZT mln

milk and cheese 12,1 2138
cocoachocolate 10,1 1774
non-alcoholicbeverages 9,8 1734
tobaccoproducts 7,3 1280
fruits and vegetables 6,5 1148
coffee and tea processing 5,9 1041
alcoholicbeverages 5,3 935
refined products 4,7 821
pharmaceuticalproducts 3,8 663
grape wines 3,4 601
soapanddetergents 3,1 542
beer 2,6 452
oils and fats 2,1 370
margarine 1,5 267
bread, flourconfectionery 1,5 258
construction products made of concrete 1,2 214
other 19,1 3406
TOTAL 100 17644

Based on [15]

Further, we can distinguish sales that make up more than 5%, namely tea and coffee processing in the
amount of KZT 1 billion or 5.9%, and alcoholic beverages processing in the amount of KZT 935 million

or 5.3%.
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The remaining supplies do not exceed 5% of the total mass of sales in the amount of about KZT 7,6
billion.

Thus, the analysis of the domestic markets data in terms of regions and products has shown that there
is a wide spread of data, which in turn evidences uneven ratios between the regions and in the demand for
products.

Different flow of goods from the regions to Almaty and back from the city to the regions evidences
the existing difference between the needs of the regions, on the one hand and demonstrates the
opportunities for diversification and optimization of supplies, on the other hand.

Table 3 - Almaty Foreign Trade Turnover in 2015

. Share in supplies, Volume of Share in Volume of Balance of

Countries export, % supplies, USD purchases, purchases, settlements,
’ thous. import, % USD thous. USD thous.

Russia 17,15 462389 33,87 3179704 -2717315
Ukraine 16,25 438142 1,48 138543 299599
China 9,78 263648 18,19 1707591 -1443943
USA 9,9 266992 3,98 373988 -106996
Uzbekistan 6,91 186190 186190
Poland 4,99 134636 134636
Kyrgyzstan 4,21 113464 113464
United Kingdom 3,13 84520 84520
France 2,53 68286 2,33 219071 -150785
Germany 2,52 67850 5,35 502273 -434423
India 2,07 55702 55702
Switzerland 2,02 54385 54385
Tajikistan 1,73 46531 46531
Turkey 3,14 294521 -294521
Ttaly 2,67 250362 -250362
Japan 2,37 222177
Turkmenistan 2,12 199354
Vietnam 2,06 193480
Democratic People's
Republic of Korea 1,48 138622
other 16,81 453184 20,96 1967569
TOTAL 100 2695919 100 9387255 -4423318

Based on [15]

As shown in the Table above, in this case there is also a serious gap in the ratios between the volumes
of exports and imports, with imports almost 3.5 times higher than exports. This points to the fact that the
region has a good reserve for export sales growth.

Further, the analysis of the data given shows that among the main suppliers and buyers in the
international trade system of the city there are the same countries. They are Russia, Ukraine, China and the
United States, which account for more than 53% of exports and about 58% of imports. Almost for all of
them, except for Ukraine, imports dominate over exports, the biggest gap is observed in the positions of
Russia, where the excess is almost 6.7 times; this indicates that Russia is the main supplier of goods for
Kazakhstan and the consumer of Kazakhstan's products. Hence, we have shown that this region has quite
good opportunities for growth in trade, both within the country between the regions, and in international
relations with the countries of near and far abroad.

4. Conclusion
In general, the entrepreneurial potential of Almaty can be determined as a high one with good

prospects for further development. While at the heart of this optimistic forecast lies first of all, the quality
of human capital, both in the professional and scientific aspect.
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Secondly, the geographical location of the city at the junction of the road infrastructure, and Almaty’s
special natural areas that favorably promote the development of tourism.

Thirdly, compliance of the city's specialization with all the standards of a large megalopolis: these are
services, education, finance, trade, communications, transport and other factors that are fully represented
in the city and have prospects for substantial growth.
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'Ka3akcTaHIbIK SKOHOMUKA, KapKbl JKOHE XaJIbIKapaIIbIK Cay/la yHHBEPCHTET;
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KO9CIIIKEPJIIK AJIMATBI KAJIACBIHBIH BOCEKEJIECTIKKE
KABUIETTIJIII'THIH ®AKTOPBI PETITHJIE

AHHOTauMsl: DKOHOMHUKAHBIH NaMYBIHBIH Ka3ipri Ke3eHiHIe OoceKenecTik OapiblK IeHreinmepinae OermceHmi
amyga. BocekenecTiKTiH YKOHOMHUKAIIBIK CHIIATBIH 3€PTTEy TEK eJJiep MEH KOCIMOPhIHIAp apachlHIa FaHa emec,
COHBIMEH KaTap eHipJiep MEH callaap apachblHIa, SFHA Me30 JCHIeH e JIe ©3€KTi OOJIBII KeleTi.

MeMJIeKeTTiH dJIeyeTi TOJNBIFBIMEH OHIPIIEPAiH dJeyeTi eceOiHeH KalblnTacabl, Oy dlIeM/IK ypicTepre ykcac
1K1 HAPBIKTA 18 O9CEKeIece .

CoHJbIKTaH, OHIpJiepAiH Oocekere KaOUIeTTUINH KaJbIITACTBIPY >KOHE OHbI Oapabap Oaranay eiMi3IiH
MO3UIMSCHIH HBIFAWTY, COHIAW-aKTHICTI Jamy OaraapiaMaiapbiH 93ipiey jkoHe Oap oleyeTTi jkoHe OdceKelecTiK
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apTHIKIIBUTBIKTAPABI  THIMII Oackapy MaHB3ABI Ooibin  TaObuTanpl. bocekere KaOUTeTTINIK, €HAJIIBIMEH,
afiMakTap/bIH KOCIIIKEPJIK dJieyeTiHe Heri3/IeNreHiH TYCIHY MaHbI3/Ibl.

Kes-kenreH 5KOHOMHKaHBIH Odocekere KaOUIeTTUNiri OM3HECTIH THIMAI IKYpri3ilyiMeH, KOcCINKepiepaiH
QJNIEYMETTIK JKayanKepIIiTiriMeH, CTpaTreruss MeH TaKTHKaHbIH Oocekere KaOuieTTuriri MeH OaiiaHbICThI.
XanblKapajblK TaKipuOere coiikec, OeJICEHI JKOHE JKbUIJAM JaMBbIll KeJjie JKaTKaH KOMIIaHWsUIap SKOHOMHKa
JlaMybIHA JKOHE eJJIiH Oocekere KaOUIETTUIrH apTThIpyJa HICHIyIm yJjec Kochin kenemi. OcbiFaH OaillaHBICTHI
qneM/Ie KOCIMKEPITIKTI JaMbITyFa aca Hazap ayaapbuiajabl. KojamaHbICTarsl TEOPUSUIAP/IBI T Iay aiMaKThIH Oocekere
KaOIJIeTTUIITiH apTThIPY YIIiH SKOHOMUKaHbBIH ON3HEC CEKTOPBIH JaMbITY IbIH MaHbI3/IbIIBIFBIH KOPCETTI.

OJIeyMETTIK-OKOHOMHKAJIBIK OPTaJa KACIMKEPIKTI JaMbITy TYPFBICHIHAH alMakThIH Oacekere KaOuIeTTiik
JIEHreiiiH apTTRIPY MOCeTeNIepiH MIEHIeTiH KoHe OailIaHbICTHIPY YaKBITHUIBI )KOHE OPBIH/IBL.

Maxkaraga eHipiik Oocekere KaOUIETTLMIK Mocelenepi KapacThIphUIFaH, AJIMATBHl KallaCHIHBIH KOCIMKEpPIIiK
KBI3METI TalJaHFaH >KOHE alMakTBIH Oocekere KaOUICTTUNTiH apTTBIPYy YIIIH KOCIKEPIIKTI JaMBITyOOWBIHIIA
YCBIHBICTAp Oepimi.

Tyiiin ce3nep: Anmarsl KaJlachl, Kcinkepiik, Oacekere kabinerriniri, Kazakcran PecryGnukacot

VK 33.338
JEL R13

E. Omip6exyasi |, M. @. I'pena’, A.Taza6exosa *

'Kasaxckuii yHHBEPCHTET SKOHOMHKH, (DMHAHCOB M MEXKyHAPOIHOM TOPrOBIIH;
*Vuupepcuter Cantbsro ae Kommocrena;
*Yungepcurer «Hapxo3»

HOPEAITPUHUMATEJIBCTBO KAK ®AKTOP POCTA
KOHKYPEHTOCHOCOBHOCTHU I'. AIMATBI

AnHoTauusa. Ha coBpemMeHHOM 3Tamne pa3BUTHS YKOHOMUKH aKTUBHO Pa3BUBAETCS KOHKYPEHIIMS Ha BCEX €ro
YPOBHSIX. AKTyaJabHBIM CTaHOBHUTCS H3y4E€HHE 3KOHOMUYECKOH MPUPOAbI KOHKYPEHLIUH HE TOJBKO Cpeld CTpaH U
MPEANPUATHI, HO U KOHKYPEHLIMHU HA ME30YPOBHE, CPEJId PETUOHOB U OTpaciei.

OdeBHIHO, YTO MOTEHIIMAJ rOCYIapCcTBa BCEIeNo (GOpMUpPYETCs 3a CUET IOTCHIMAIA CBOUX PETHOHOB, KOTOPHIC
aHAJIOTUYHO MHUPOBBIM MPOIECCaM TaKXKe BEIyT KOHKYPCHTHYIO OOphOy Ha BHYTPEHHEM phIHKE. IMEHHO mo3ToMy
BOTIPOCHl (hOPMHUPOBAHUS KOHKYPEHTOCHOCOOHOCTH PETHOHOB M €€ aJCKBAaTHOM OLEHKH IPHOOPETAIOT IepBO-
CTETIeHHOE 3HAueHHe, KaK Ul YIPOUYCHHS TOJOKEHUS CTPaHBI, TaK W I Ieliell pa3paOOTKH COOTBETCTBYIOIINX
mporpaMM pPa3BUTHSA U APPEKTHBHOTO YIPABICHUS HMMEIOUNIMMHUCS ITOTCHIHAIOM W KOHKYPEHTHBIMH MpPEUMY-
mectBamMi. Tarke Ba)XKHO NMOHMMAaHHE TOTO, YTO B OCHOBE KOHKYPEHTOCHIOCOOHOCTH JIEKHUT, B TEPBYIO OYEpelb,
MIPEeANPUHUMATEIHLCKUN TOTEHIINAT PETHOHOB.

CBOEBpEMEHHBIM H IIETIECOO0Pa3HBIM IPEICTABISAETCS YBA3AaTh M PACKPHITH MPOOIEMBI MOBBIIICHUS YPOBHS
KOHKYPEHTOCIIOCOOHOCTH PETHOHA C TMO3WIMA Pa3BUTHS MPEIIPUHUMATEIBCTBA B COIUAIBHO-DKOHOMHYCCKON
cpene.

B crartee paccMaTpUBAIOTCS BOMPOCHI PErMOHAIBHON KOHKYPEHTOCIOCOOHOCTH, MPOaHAIM3WPOBAaHA MpE/-
MIPUHUMATENbCKAsl AEATEIbHOCTh ropoaa AJNMAaThl U JaHBl PEKOMEHJAIMH M0 PA3BUTHUIO MPEANPUHUMATENbCTBA IS
MOBBIIICHUS YPOBHS KOHKYPEHTOCIIOCOOHOCTH PETHOHA.

KuaroueBsbie ca0Ba:ropos ANMaThl, TPEAIPUHAMATEILCTBO, KOHKYPEHTOCIIOCOOHOCTD, PETHOHEI, PecmyOnnka
Kazaxcras.
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FORMATION AND DEVELOPMENT OF THE AGRARIAN
LABOR MARKET IN NORTHERN KAZAKHSTAN
(ON THE EXAMPLE OF THE AKMOLA REGION)

Abstract. According to the authors, labor indicators in rural areas determine the volume indicators of economic
activity and indicators of economic efficiency, as well as indicators of the use of other agricultural resources.
Analyzing the indicators of labor of agricultural workers, it is expedient, the authors believe, to single out the objects
of agricultural research, to which attention must be paid: factors and ways to improve the efficiency of labor use;
indicators of work; labor potential and labor productivity; influence of labor indicators on the final results of
economic activity - the volume, range and quality of products, and financial results. Analysis of labor factors in rural
areas and their final results are interrelated and interdependent, while the economic effect of the minimum in the
agroindustrial complex should be compared with the level of the quantity of quality improvement in the additional
life of the rural population.

Keywords: agriculture, export, potential, competition, economic growth, concept, partnership, business,
sustainable development, livestock, crop production.

INTRODUCTION

The labor market in Kazakhstan is constantly evolving under the influence of political, economic and
social factors and is still far behind the requirements of time in its development. Because of this, many
unresolved problems have accumulated in the sphere of employment, social protection of unemployed
citizens. Specificity of the labor market is such that its problems should be in the eyes of politicians,
otherwise, unsettled problems not only can lead to irrational use of the main productive forces of society -
labor resources, loss of competitive advantages of the country due to the reduction of human resources
potential, but also turn into serious social conflicts. That is why it is necessary to deal with employment
problems, improving methods and forms of state intervention in the functioning of the labor market,
carrying out institutional changes, especially during the period of growing economic crises.

Thus, the role of labor indicators, under market conditions, has undergone significant changes. At
present, these indicators and their dynamics should be used by their subdivisions in the evaluation and
analysis of labor efficiency, that is, it is necessary to closely interlink the analysis of the number of
employees with the productivity of their labor, increase in turnover, profitability.

MAIN PART

In 2011, the Employment Program - 2020 (hereinafter referred to as the Employment Road Map -
2020) came into force,

Agrarian causes the sector of the economy of the Akmola region is fully developed in the conditions
of multi-fold economy and the further improvement of the role of integration processes. To ensure this, it
is possible to ensure its steady, equal growth only by creating a favorable enterprise economic and
economic conditions for an effective evaluation of the activities of all agricultural producers and the
corresponding socio-economic conditions for Akmolinsk higher quality of life over the population's
motivation for rural areas. In the almaty of this and is the effectiveness of the main task to take into
account the regional agrarian policy.
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Given the relatively low level of payment for the agricultural alpine labor, the problem of staffing
from this sector of the economy is exacerbated. To attract and retain in these conditions young
professionals and workers of the basic professions of experience, all systems become more complex, and
therefore the implementation of the corresponding social package of conditions and benefits proposed here
by future workers should be sufficiently weighty. It is because of unsatisfactory social conditions that it is
now very difficult to direct or attract a young specialist of any agrarian specialty to work in agriculture,
especially in areas very remote from the regional center.

The economic effect of the implementation of the national project in the regions, as well as of any
investment project implemented in the agroindustrial complex, should be compared with the level of
improving the quality of life of the rural population living in the corresponding rural area. These
components should not only be interdependent, but also equal in proportion to the resultant effect.

Foreign investors come to the regional agrarian market with their business strategy, which establish
new large agro-holding companies.

From an economic point of view, investors are not sponsors - everything is based on mutual economic
benefits. For the region, this is the inflow of substantial real investments for the renovation of the material
and technical base of the agricultural sector with the aim of introducing innovative technologies for the
production of agricultural products, and its processing, this is an increase in tax revenues, including the
local budget and rural employment. But especially important aspects of the implementation of such
projects should be to ensure stable normal income of the employed and strengthened comprehensive social
development of the respective rural areas.

The effectiveness of agribusiness, on the one hand, and the completeness of employee motivation, on
the other hand, to the same extent largely depend on stimulating employees' interest in increasing labor
productivity and rational use of the resource potential, from an adequate assessment of their labor
contribution to the final results and from a competent staffing politicians.

The standard of living of the rural population determines, first of all, the level of its employment and
wages. That is why, first of all, through wages, it is possible and necessary to solve a part of the social
problems of rural areas and therefore one should not be afraid to increase it to those who work here.

The average level of wages in the agricultural sector, compared with the level of wages in other
spheres of economic activity, is still low. And, this trend is typical not only for the country as a whole
(where the average wage in agriculture is somewhere around 55% of the average Kazakhstan indicator),
but also for our region.

01641 201641 2016411 2016/N
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Figure 1 - Average monthly wage in the Republic of Kazakhstan in 2016

So, in the 4th quarter of 2016 the average monthly salary in agriculture was only 90 thousand tenge (+
17% yoy). This is 41.8% less than in general for the branches of the Republic of Kazakhstan. The biggest
y g g8
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difference between the average monthly salary in the agricultural sector and in general in the RK was
registered in the Ist quarter of 2016, when the wages of the agrarians were only 46.5% of the average
salary in the country. In general, for the year 2016 the average monthly salary of workers in the
agricultural sphere was 80.6 thousand tenge (+ 13.8% year-to-year), which is 43.3% lower than the
average for the RK.

The highest salaries are received by forestry employees: in the last quarter of 2016 - 138.4 thousand
tenge, 28.8% more than a year earlier. In the crop and livestock sector, as well as hunting, salaries in the
fourth quarter reached 88.9 thousand tenge (+ 16.4% per year), for fisheries and aquaculture - only 46.9
thousand tenge (-6.9% yr- to-year).

This variation in the level of wages is an additional proof that there is room for improvement. One of
the reasons for the low level of wages in agriculture is the lack of financial capacity of the organization to
raise it. And, this despite the fact that the number of employees annually decreases significantly. If in part
this situation can be justified at the expense of really low realizable prices for manufactured products and,
accordingly, a low share of producers' incomes in the final price of the product, then high production costs
are difficult. This is especially evident in the level of the prime cost of production of the main types of
products. An unjustifiably low estimate of agricultural labor can really be increased.

The economic stability of many subjects of regional agribusiness, which provides a high level of
income for their employees, is achieved largely through the search and the primary use of internal reserves
to increase the production of competitive products and reduce its cost: the effective formation and use of
productive capacity; development of innovative - resource-saving production technologies; a systematic
approach to cost management; rational organization of labor and high motivation of workers; effective
management.

The social orientation of the economic mechanism of management that develops in organizations
reflects its wage policy, which is implemented in practice through a system of interrelated parameters. The
main, principled positions that determine its features are the methodology for assessing labor, developing
a system of payment standards and organizing the mechanism of distributive relations.

The organizations of the agrarian and industrial complex have long been granted the right to
independently determine the parameters for building labor remuneration. However, many of them are still
guided by the ETC criteria, thereby limiting the desire to improve existing methodological approaches to
paying agricultural labor. For individual managers, they are a kind of "shield" that inhibits wage growth.

Unlike other spheres of economic activity in agricultural organizations, the issues of organization of
remuneration of workers for a long time were practically open. However, in recent years, the number of
agricultural organizations, which are covering the trade secret of the wage problem, is also constantly
increasing.

One of the main such parameters that reveal the organization's wage policy is the structure of its wage
fund. If we analyze the structure of the wage fund on average in LLP "Orlovka", the share of the basic
payment is approximately at the same level - 80-81%, but the share of the premium from all sources,
including remuneration based on performance, increased by an average of 30 -32%.

As is known, in countries with developed market economies, the share of the tariff part of wages is at
least 90%, while ensuring a high level of wages for employees.

Two opposite variants of the formation of wages are visually here: in the first variant, the share of the
basic wage can be minimal, for example, up to 30-35%; in the second variant, a maximum of 80-85%.
Both these points of view have the right to exist and both, when building an effective system of
motivation, can provide employees of a particular organization with a sufficiently high level of wages.
However, only one option dominates the organization's wage policy, which determines the specifics of its
construction.

In the first variant, 65-70% of the workers' wages are formed according to progressively increasing
standards of material incentives for the achieved, final results of production activity, that is, the variable
part dominates the structure of wages. The main part of wages is relatively low and takes into account not
so much the labor contribution of the employee, as his professional qualification level and position held. It
is this method of forming the wages of employees used in many effectively functioning agricultural
organizations. Employees are given the opportunity to influence the level of their wages by motivating
their labor, attitudes toward work, observing technological discipline, increasing their professional skills.
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With the second option, the constant wage rate dominates in the wage structure of employees, while
the variable part accounts for only 20-30%. In this variant, two scenarios are possible. If the absolute level
of wages is low, then we are dealing with economically weak organizations, where the level of the tariff
rate of the 1st tariff category of the tariff grids applied here is at the level of the minimum wage.

Unfortunately, there are still quite a few such agricultural organizations that have wage arrears. If the
absolute level of workers' wages is high, then such a variant of wage formation is already more acceptable
for economically stable organizations with a relatively stable workforce, with a high level of labor culture
and, accordingly, a high level of labor productivity. He, too, is sufficiently motivational in nature, because
in this case, workers value their workplace.

In the incentive mechanism, the role of the regulatory framework should be strengthened. One should
not expect a special economic effect from the application of any wage system, even cost-based, unless it is
based on a well-founded regulatory framework.

The most acceptable here, there should be a methodological approach when its composition and
structure are formed not by separate norms and standards, but by a system of interrelated organizational
and production (natural) standards by types of products and services provided. The standards of
remuneration of labor (with a particular system) should be established depending on the degree to which
this regulatory complex complies with this branch. Especially the system increases the importance of
having such industry standards systems when implementing resource-saving production technologies.

It is possible to derive an approximate forecast about changes to the future:

1. Change in demand for staff

2. Competitive activity increased

3. Companies providing services in the field of information technology, dropped out of the top three
in terms of the number of vacancies

4. General competition in the search for work will grow

5. The salaries offered will be higher by an average of 3-5%.

The modern wage policy of an agricultural organization should be aimed at creating a model of
remuneration based on labor outcomes, which should be seen as an investment system to achieve a
competitive advantage.

CONCLUSION

Recently, the degree of social orientation of the market economy is especially acute in agriculture.
That is why to strengthen the social orientation of the economy, the economic efficiency of agribusiness,
but equally the social one, is of special importance in rural areas. It is estimated, first of all, by the quality
of life of the population of the corresponding rural area, including the level of wages of employees, and
the level of employment. All this makes it necessary to change the performance indicators of any
organization, and its leader, giving them a socio-economic focus. The effectiveness of management of any
organization should be evaluated simultaneously by two equivalent indicators - the amount of profit
received and the level of wages of employees.
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®OPMUPOBAHUE U PA3BUTHUE ATPAPHOI'O PBIHKA TPYJIA B CEBEPHOM KA3AXCTAHE
(HA IPUMEPE AKMOJIMHCKOH OBJIACTH)

AnHoTtanusi. TpynoBble ITOKa3aTesld, Kak M II0Ka3aTeld HCIOIb30BaHUS JPYIHX PECYpPCOB, OIPEAEISIOT
00beMHBIE TIOKa3aTeln X03IHCTBEHHOM IESTEIbHOCTH M TI0Ka3aTen SKOHOMUYecKor s dexkTuBHOCTH. B MeTonnke
aHaM3a Nokasareiell Tpyna, Helecoo0pasHo BBIACIUTD CICAYIOLINE OOBEKTHl HCCIEIOBAHU, Ha KOTOPHIC JOJDKHO
OBITh HAaNPaBJIeHO BHUMaHUe: (haKTOPbI M IyTH NOBBILECHUS d((GEKTHBHOCTH HCIOJIB30BaHUS TPYIa; IOKA3aTENH 110
TPYOy; TPYIOBOH NOTEHIHAT M IPOM3BONUTENBHOCTh TPYJA; BIMSHUE TPYHOBHIX IIOKa3aTelell Ha KOHEYHBIE
pe3ynbTaThl XO3SMCTBEHHOH MAEATENBHOCTH - OOBEM, acCOPTUMEHT M KadecTBO IPOAYKIMH, U (HHAHCOBBIE
pe3ynbTaThl. AHanu3 (akTOPOB TPYIOBBIX IOKa3aTeliel M WX KOHEYHBIX PE3YJNbTaTOB B3aHMMOCBS3aHBI U
B3aHMOOOYCIIOBIICHBI.

KaioueBble ciioBa: cenbCKOe XO3SICTBO, O9KCIOPT, NOTEHIMAN, KOHKYPEHLHS, SKOHOMHUYECKHH pOCT,
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YJK: 330.14
K.K. AGyos', H.E. Aanabaunosa’, A.X. I'ainesa’

2C. Ceitdysuun ateinnarsl Kazak arpoTeXHHUKaJIbIK YHUBEPCUTETI;
’KazaK SKOHOMHUKA, KAPIKbI KOHE XaIBIKAPAIIBIK Cay/1a yHHBEPCHTET]

COJITYCTIK KASAKCTAHHBIH AYBLJI INAPYAIIBLJIBIK EHBEK HAPBIFbIH
KAJIBIIITACTBIPY /KOHE JJAMBITY (AKMOJIA OBJIBICBIHBIH MBICAJIBIH/IA)

AnHotranusi. EHOek WHIUKATOpiapel, COHIAH-ak e3re Je pecypcTapisl IMaijanaHy KepCeTKIiTepi
SKOHOMHMKAIBIK OCIICEHIUTIKTIH KOPCETKIMTEPIH MXOHE SKOHOMHUKAIBIK THIMIUIIK KOPCETKIMITEPiH aHBIKTAKIbI.
EnOex nHIuKaTopIaphlH TaNaay 9iCHAMAChIHIA Ha3ap ayapy KakeT OONaThIH KeJieci 3epTTey OOBheKTiIepiH 0o
MIBIFapy OPBIHABL: €HOCK OHIMIIIITIH apTTHIPYABIH (aKTOpJapbl MEH TACUIAEpi; dKYMBIC KOPCETKIMTEpi; SHOCK
QJieyeTi KOHE eHOEK OHIMILIII;, eHOeK HHIMKATOPJIAPbIHBIH MIApyallbUIbIK KBI3METTIH TYIKUIIKTI HOTHXKEJIepiHe
acep eTyl - OHIMHIH KejeMi, ayKbIMbl JKOHE Calachl JKOHE KApXKbUIBIK HOTWKenep. EHOeK WHIUKATOpIapbIHbIH
(hakTOpIIaPBIH JKOHE OJIAPIBIH TYIKLTIKTI HOTHIKEIIEPIH TalAay e3apa OaiaHbICThI XKOHE ©3apa 0aiIaHbICTHI.
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FEATURES OF FORMATION OF STATEHOOD AND LAW IN THE
REPUBLIC OF KAZAKHSTAN

Abstract. It is known that during the historical development the Kazakh people have passed the following types
of statehood. First type: the nomadic state, which has been abolished after entry into the structure of the Russian
Empire. Second type: the Soviet statehood, where Kazakhstan was the part of the former USSR. Third type of the
state: independent statehood, sovereign Kazakhstan. The strategy of modern development of the Kazakh statehood is
based on the unity of the country, ensuring national security. Here such phenomena as “integrity of the state”, “the

LTS

state and national security”, “sovereignty of the state” are recognized as the supreme values of state and legal life.
These ideas have been entirely enshrined in the Development strategy Kazakhstan - 2050. The concept “statehood” is
wider, than “state”. In the theory of state and law the state is defined as the political power with its own territory. At
the same time the statehood is the most difficult complex of elements, structures, institutes of the public power and
also the components of non-political character, caused by uniqueness of social, economic, political, spiritual and
moral conditions of activity at the certain stage of development of the society. Thus, the statehood is the structure of
elements and institutes, expressing the maintenance of the society and state.

Keywords: statehood, law, nomadic civilization, activity of the people, unity of the country, national security,
integrity of the state, sovereignty of the state, political power, institutes of the public power.

During the many centuries of the historical development, since ancient times to the sovereignty and
independence, our state is well-known all over the world; the Kazakh people followed the complicated and
original path from the beginning of their ancient history, from the tribal states of the Kangyles and Usunes
in Central Asia. These tribal states had close relations with China, the Huns Empire, southern Siberia, and
the lands near the Ural Mountains. Economically, the state was based on extensive nomadic farming. The
people’s culture and language linked them to the branch of Turkish nomad group.

The first Kazakh state system was formed in the 6-th century within the Turkish Kaganate, stretching
across lands from the Altai Mountains in the east to the Caspian Sea in the west, and from Semirechie up
to Siberia. Most of the Turkish people continued tribal organization and nomadic way of life. There were
already large areas of irrigated and cultivated lands occupied with gardening and vineyards. A lot of towns
and settlements were established in ancient centuries. Indeed, at the head of the Turkish Kaganate was a
Khan, with unlimited despotic power,with his servants, officials and military leaders.

The Usun union began to disintegrate in the 5-th and 6-th centuries, after successive invasions by the
Altai Turks. These Kaganates were complex and stratified societies, consisting of aristocrats, urban
traders, oasis farmers and pastoral nomads [1].

In the following centuries, the Kaganate was invaded many times, was in vassal dependence on
neighboring China and was incorporated into the Karakhanid state (11-th century, until the beginning of
the 13-th century). Despite the partial islamization of the Kazakhs in direct contact, the majority of
Kazakhstan’s tribal people continued their nomadic lifestyle, raising cattle on the vast steppe.The Kazakh
ethno type was formed by people in more than 100 tribal divisions and nationalities, belonging to various
ethnic, anthropological and racial types. Within the modern Kazakh ethno type, the mongoloid element
accounts for about 70%.

At the end of the 15-th century and for most of the 16-th century, the Kazakhs were primarily the
political union. The Kazakh Khanate and the Kazakh people were synonymous, as people formed by the
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union of previously disparate clans and tribes of Turkish descent. They converged in the steppe lands
around the Chu River and the Betpak-Dala Desert, where political void existed.

In the 17-th century under the rule of Khan Kasym, the Kazakh Khanate achieved political
independence. The national name Kazakh means “free” in the sense of independence from other states,
and freely moving in the vast steppes of Dashti-Qipchak. Thus, from the beginning of its own Kazakh
Khanate, the idea of freedom and independence became the national idea of the Kazakh people.

The independent Kazakh Khanate was based on nomadic cattle, breeding and farming. It had a stable
economy and ongoing political and cultural relations with its neighbors. The region supplied neighboring
China, the Central Asia Khanates and Russia with the products of animal husbandry, such as cattle, skins,
wool and fat, in exchange for wheat, textiles, tools and arms. In the Khanate, Jochi’s descendants had
dominant positions. Only the descendants could become khans or sultans. Representatives of the Kazakh
tribal aristocracy (bii) could occupy the positions of tribal and aul chiefs (equivalent to aldermen).
Economic, social and political relations were regulated by common law (adat), whose rules (ereje), were
retained only in oral tradition, and passed from generation to generation, gradually becoming perfected.
Thebii were the experts of the law, who from time to time convened to clarify the rules. At the end of the
18-th century under the guidance of Khan Tauke the law was standardized under the seven most notable
experts, who came to be known asZhietyZhargy or “The Seven Rules”. In Russian sources they were
called the “TaukeKhan’s Laws (or Acts)”; they represented as the type of Kazakh Common Law
Code,which had great importance in Kazakh legal life [2].

The principles ofadat were applied unequally; so sultans, tribal chiefs and the bii class enjoyed rather
well-protected and privileged lives. Kazakh women, during and after the period of islamization, had much
freer social, public and legal existence, than women in other muslim societies. They did not wear the face
veil (chadra), and the first wife(baibishe) was the head of the family.

In spite of the heroic resistance and some military successes attained as the result of a temporary
unification of the various zhuz under the three greatbiileaders, ToleBii, KazybekBii and AitekeBii in
1723, Kazakhstan still remain besieged and had to turn to Russia for military assistance. It received this
assistance in return for its eventual (in the 1730-s) incorporation into the Russian Empire [3]. The interests
of the Tsar and his government in Kazakhstan and Central Asia primarily revolved around extending the
size and reach of the Empire, and consolidating its ownpower at the expense of those peoples conquered. A
new phase in the history of the Kazakh people begins with their incorporation into the Russian Empire.
Until the 1820-s the Little Zhuz and Middle Zhuz retained their independence, while acknowledging de-
pendence on Russia. However, the Elder Zhuz was finally formally annexed to Russia as the result of
invasions against the Kokand and Khiva Khanates. The first conditions agreed to by the Middle and Little
Zhuzes as they joined the Empire were:

(1) to recognize the sovereignty of the Zhuzes;

(2) to allow passage of Russian merchant caravans;

(3) to return Russian prisoners and deserters;

(4) to pay annual per capita taxes;

(5) to have relations with other countries only with Russia's express consent; and

(6) Kkhans were force to send sons or other close relations to St. Petersburg asamanats(hostages).

The tsarist government, through the Ministry of Foreign Affairs and with the consent of the Military
Department, appointed a vice-regent, who resided in Orenburg, exercised power and control in assuring
the conditions of the above agreement. At the same time, the Russian military organized the Ural Cossack
Army to patrol the border with the Zhuzes. Naturally, the tsar’s vice-regent often interfered with the
internal affairs of the Zhuzes, and continuously exercised oppression of the khans and local rulers.
Nevertheless, these Zhuzes tried to maintain internal independence until the 1820-s. The legal status of
these two regions within the Russian Empire resembled that of protectorates, which some Kazakh
scholar’s dispute [4].

In the 1820-s, Russia carried out pivotal reforms in the Zhuzes in order to establish semi-colonial
regime. The khans’ powers were nullified; their successors have received the titles of Russian nobility.
The captive amanats received very directed and secular Russian military education, and were rewarded
with lavish salaries. Furthermore, The Little Zhuz was divided into the regions for territorial
administration with the governors, appointed by the vice-regent in Orenburg. The Middle Zhuz was
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divided into areas calledokrug and headed by sultans, elected by the local aristocracy and approved by
Russian vice-regents. The Bigger (Elder) Zhuz had been conquered early on and was the subject of
Russian military rule until the reforms of the 1860-s.

The Kazakh Khanate was relatively short-lived and generally unsuccessful political institution. The
Kazakh state was unable and ill-equipped to maintain strong military presence in the steppe. The Kazakhs,
though descendants of an indigenous warrior culture, were primarily pastoralist and more concerned with
grazing than fighting. Their military organization, predicated on temporary periods of service, was no
match for the Kalmyk forces [4].

In the 1860-s, Russia introduced a number of progressive reforms with the abolition of serfdom being
most notable. Others included: universal military service; land and financial reforms; and improvements in
citizens’ legal status. At the end of the 1860-s a dual natured reform program, having progressive and
colonial aspects, was introduced in Kazakhstan. Russia then divided Kazakhstan into three governorships:
the first was Turkestan, with its center in Tashkent, which included Semirechie and all of Central Asia.
The Steppes governorship, with its center in Orenburg, included a major portion of the Middle Zhuz; and
the Siberian governorship, with its center in Omsk, included the territories of North and East Kazakhstan.

The governor’s generals were appointed in Saint Petersburg, and all exercised administrative and
military power. The general governorships were divided intooblasts(large administrative territories),
headed by military governors. In Kazakh territories, the governors wielded military and civilian power,
while in Russia itself the governors had no such military power. Oblasts were divided intouezd(district),
governed by uezd heads. The hierarchy governing in Kazakhstan had clearly military/administrative
character. The government apparatus consisted of representatives of Russia and all local nationalities. It
was aimed at providing order in the Steppe: levying taxes; fighting crime; providing for an economy.

This system of management in Kazakhstan, as a part of the RussianEmpire, was kept with some
changes until the 1917 revolutions of February and October. Its rather complicated legal system consisted
of: Adat, the Common Law of Kazakhs, as well as Shariat or Muslim Law; and Russian Imperial law.

For the local populations of Kazakhstan, adat was the main source, of course. It better corresponded
with the nomadic and semi-nomadic way of life. Norms of ShariatLaw were used mainly for regulation of
some family relations, considering serious penalty for crimes against Islamic rules.

Russian Imperial Law had two kinds of norms. The first is civil law through which Kazakhstan was
included into the general economic life of the Empire. Naturally, the law of ownership, the obligatory law
of Russia did not differ from the analogues of European states and played a positive role in Kazakhstan.
Criminal law and Administrative law played positive roles as more humane and civilized than that of Adat
and Shariat.

Many works of Eastern, European, and Russian literature were translated into the Kazakh language,
and thus the first Kazakh language newspapers were published. However, the Kazakhs continued to
experience their formal and legal inequality in the Russian Empire. It was well known in tsarist Russia that
social, professional and legally fixed inequality existed among the Kazakhs. Kazakhs had no nobility,
nearly no mercantile or industrial class and no urban lower middle class. Further, since they were
Muslims, Kazakhs were excluded from the privileges accorded only the Orthodox. Moreover, they had no
representation among local elected officials and establishments, or the state Duma. For the Kazakh people,
tsarism meant not only violent deprivation of primordial fertile grounds, but also the deprivation of an op-
portunity to employ their historical, primordial name “Kazakh”. Historically, it was noted, that the Russian
administration misapplied the term “Kirghiz-Kaisak™ as evidenced through the records of imperial Russia.

Only the October Revolution brought some relief in the legal conditions for the Kazakhs and other
aboriginal groups in the Russian Empire. The Soviets acquired tsarist territories and perpetuated the
administrative structures. However, decisions of national problems were postponed until the establishing
congress-UchreditelnoeSobranie. In 1917 Great October Socialist Revolution under the leadership of the
Bolsheviks (Communists), headed by V.I. Lenin gaveall the power in the country to the soviet workers,
peasants and soldiers’ deputies. All the country, including Kazakhstan, entered a new stage of historical
development.

The Great Decrees of October adopted at the 2-nd Congress of Soviets in 1917 were entitled “About
Peace”, “About Land”, and also “About Nationalization of Factories, Railways, and Communications”.
There were also declarations about equality of nations and their right to self-determination, on abolishing




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

rank and its privileges, about gender equality, and the separation of church and state. For their victory
against international armies they paid in millions of lives, destruction of the economy, hunger, and
continued poverty.

Kazakhstan, along with the rest of the country, was the scene of fierce military struggles. In 1918, the
southern region of Kazakhstan was joined to the Turkestan republic with its center in Tashkent. In 1919, a
Provisional Committee was formed in Orenburg to manage the area of Kazakhstan in the ongoing Civil
War, and to provide for the people’s needs. Here, and other places, the population was largely Russian.
Yet there were Kazakh supporters of the Bolsheviks, such as T. Ryskulov and S. Seifullin, as well as more
democratic national elements.

In 1924-1925, on the initiative of the Central Committee of the VKP(B) (Communist Party) and the
USSR government, a national- territorial demarcation was exercised on Kazakhstan and the Central Asia
Republics. Indeed, for the first time in the modern history Kazakhstan now comprised all its historic
territory. Thus, Kazakhstan formed its own soviet socialist state system, not complete of course, but still
the part of the Russian Federation.

According to the census of 1926, Kazakhstan had a population, which included more than six million
Kazakhs. During the first decades of the Soviet power in Kazakhstan new economic policy was exercised.
Kazakhs were given back the lands, which had earlier been given to the Russian migrants. The economy
quickly reconstituted, illiteracy was reduced, secondary schools and higher education centers flourished,
new theaters, clubs, museums and reading halls were opened. Thousands of Kazakhs were sent to study in
Moscow, Leningrad, Kiev, Novosibirsk, Saratov and Sverdlovsk to be trained for specialized trades and
higher education. In nearly all oblast centers, pedagogical centers opened to train teachers for the national
schools in Russian and Kazakh.

During World War II many millionsof people were evacuated to Kazakhstan from the western part of
the USSR, a pattern which continued into the 1950-s. By the 1960-s Kazakhs constituted only about 32%
of their republic’s population. The policy of russification was established. Kazakh language and culture
had both suffered: first, the Arabic alphabet variant, used for Kazakh, was replaced by new Latin
substitute (distinct from others in Central Asia), and finally by stylized version of the Cyrillic (Russian)
alphabet. Teaching of Kazakh in Russian schools ceased.

This period saw the creation of many institutions, including Kazakh State University, the medical
institutes, women’s pedagogical institutes, industrial, law, and many other institutes, as well as hundreds
of specialized and secondary technical schools. The Kazakh Department of the All Union Academy of
Sciences was established in 1945 inside the Kazakh Academy of Sciences, with many scientific
institutions and research laboratories.

Twenty seven years of Kazakhstan’s history as the sovereign state shows the greatest changes in our
country. Within its framework, two main directions can be noted. First, there is state governing of the
ethnic processes. The 1995 Constitution of Kazakhstan stated such democratic principles as civic approach
to defining of people in the preamble. The principles of uniform and equal citizenship were fixed. All the
principles of the Supreme Law gave no place for injury and claims of people against one another.

Second direction in the interethnic relations is the emancipation of the creative potential of ethnic
groups.New form of ethnic self-determination principally differs from the previous situation in that it
shifts stress from the collective level of national rights to a personal level. The role of legacy model,
undoubtedly demanding serious conceptual elaboration and propaganda measures, growsrespectively.

In the conclusion we would like to note, that the transformation and modernization of Kazakhstan’s
society is not a single action, but rather a long process of changes, unfolding and yielding a clearer vision
of the modern, independent Republic of Kazakhstan.
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KA3AKCTAH PECITYBJIUKACBIHIAATBI MEMJUIEKETTUIIK ITEH
KYKBIKTBIH KAJIBIIITACY EPEKIIEJIIKTEPI

AnHotanusi. Benrini Oonfanmal, Ka3ak XalKbl TapuXd JaMmybl OapbICBIHIAA MEMJICKETTLTIKTIH Kereci
TypJiepiHeH oTTi. Bipinmi Typi: Peceil nMnepusichIHbIH KypaMblHa KipreHHEH KeiliH jKOWBIIFaH KOLINeN MEMIICKET.
Exinmi typi: Kazakcran KCPO xypambiHa KipAi KeHeCTiK MeMJyIeKeT. Y IIiHII TYpi: Tayelci3 MEeMIIeKEeTTUIIK, ereMeH
Kasakcran.Ka3zak MeMIIeKeTTUTITiHIH Ka3ipri 3aMaHFBl JaMy CTPAaTErHsAChl YITTBHIK KAYIiNCi3MiKTI KaMTaMachl3 €Te
OTHIPHIII, €71 OipJIiriH cakrayfra Heri3aenreH. MyHia MEMIIEKETTIH JKOHE 3aHIBI OMipIiH €H KOFaphl KYHIBUIBIKTAPEI
«MEMJICKETTIH TYTACTBIFBD), «MEMIIEKETTIK J>KOHE YITTHIK KaYillCi3[OiK», «MEMIJIEKETTIH TOYeNICI3MIr» CHAKTHI
KyObUTBICTap aAen TaHbDIanel. byn waesmap KazakcranH-2050 mamy CrpaterwsicblHIA TOJNBIFBIMEH OCKITUITEH.
«MeMIIeKETTITIKTIH» TYKBIPBIMIAMachl «MEMJIEKeT» IEreHHEH repi KeH. MeMeKeT koHe KYKBIK TeOPHMSACHIHIA
MemJiekeT Oenrini Oip aymakra cascu Owiik periHae aHbIKTajda bl.COHBIMEH Oipre MEMIIEKeTTUIIK — KOFAMHBIH
JaMybIHIaFel Oenrinl Oip kesenje Oeiriii Oip ajamaapblH OMIPiHIH OJIEeyMETTIK-DKOHOMHKAJBIK, CasiCH, PyXaHH
JKOHE aJaMIepILIiIiK KaFJaibIHbIH Oipereiirine OailylaHbICTBl 3JIEMEHTTEPAIH, KYPbUIBIMIAPAbIH, KOFaMIBIK OMIIIK
WHCTUTYTTapbIHbIH, COHMA-aK CascH e€MeC CHUIATTaFrbl KOMIOHEHTTEPIIH KYpAENi *KHUBIHTHIFBI OOJIBIN TaObLIa IbI.
Ocpuiaiiia, MEMIJIEKETTUTIK — KOFaM MEH MEMJICKETTIH Ma3MyHbBIH OUINIpPETIH 3JIEMEHTTED MEH WHCTHTYTTapIbIH
KYPBUIBIMBL.

Tyiiin ce3gep: MEeMIIEKETTUIIK, KYKBIK, KOIINEI ©PKEHUET, XaIbIKTBIH TIpIIUNK SpeKeTi, ea Oipiiri, YITTHIK
Kayinci3iK, MEMJICKETTiH TYTaCTHIFbI, MCMJICKETTIH €TeMEH/IIT1, CasiCH OWJIIK, KOIIIUTIK OWIIK HHCTUTYTTApPHI.
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OCOBEHHOCTH ®OPMHUPOBAHUSA 'OCYJAPCTBEHHOCTH
N ITPABA B PECITYBJIMKE KA3AXCTAH

AnHoTanus. Kak u3BecTHO, B X0/1¢ CBOETO HCTOPHUYECKOTO Pa3BUTHUS Ka3aXCKUH HApOA ITPOIIEI CIIeIyIOIIne
THUIIBI TOCYAapCTBEHHOCTH. [lepBBI THI: KOUEBOE TOCYAApCTBO, KOTOpOE OBIIO YMpa3IHEHO MOCIE BXOXKICHUS B
cocraB Poccuiickoit mmmepun. BTopo#i THI: coBeTckas rocyaapcTBeHHOCTh, rae Kaszaxcran Obur wacteio Corosza
CCP. Tperuit THI TOCyZapcTBa: He3aBHCHMAas TOCYHAapCTBEHHOCTh, cCyBepeHHBI Kazaxcran. Crpaterus
COBPEMEHHOTO Pa3BUTHUSI Ka3aXCKOW TOCyJapCTBEHHOCTH OCHOBBIBA€TCS HAa BCEMEPHOM IOACPKAaHWU E€AWHCTBA
CTpaHbl, OOECIICUCHUN HAI[MOHATBHOW 0€30MacHOCTU. 3A€Ch BBICHIMMHU LEHHOCTSMH TOCYIAapCTBECHHO-IPAaBOBON
JKU3HU TIPU3HAIOTCA TaKUC SABJICHUSA, KaK «ICJIOCTHOCTb TOCyAapCTBa», «TOCyAapCTBE€HHAsA W HallMOHAJIbHAA
0€3011aCHOCTBY», «CYBEPEHHTET TOCYyAapCTBa». JTH HAEU ObUIM Bceleno 3akperuieHbl B CTpaTeruu pa3BUTHS
Kazaxcran- 2050. IlonsTHe «TrocynapCTBEHHOCTB» SBIsieTCs Oojee LIMPOKHM, 4YeM «rocylapcTBo». B Teopuu
rocyJapcTBa W IpaBa TOCYJapCTBO OINpPEIEISIeTCs] B KauecTBE IOJUTHYECKON BIACTH B paMKax OINpeneEHHON
TeppuTOpUn. B TO Ke BpeMsi rocyAapCTBEHHOCTh— 3TOCIOKHEHIINI KOMIUIEKC JIEMEHTOB, CTPYKTYp, HHCTHTYTOB
MyOJMYHOM BlAcTH, a TakXKe KOMIIOHEHTOB HEIOJUTHYECKOrO XapakTepa, OOYCIOBICHHBIX YHUKAJIbHOCTBHIO
COLMATIBHO-)KOHOMHUYECKHX, MOJIUTHYECKHX, AYXOBHO-HPAaBCTBEHHBIX YCIIOBHH >KH3HEIECSTEIbHOCTH KOHKPETHOTO
HapoJa Ha OIpPEIEJICHHOM J3Tare pa3BUTHs obOmiecTBa. TakuM 00pa3oM, TOCYAapCTBEHHOCTh - 3TO CTPYKTypa
3JIEMEHTOB M HHCTUTYTOB, BBIPAXKAIOIIAs COJIep KaHKe O0IecTBa U rocy1apcTBa.

KarodeBble c10Ba: rocyJapcTBEHHOCTb, [IPAaBO, KOUEBas [IMBIIIN3AINS, )KU3HEACATEIBHOCTD HAPOAA, EUHCTBO
CTpaHbl, HAIMOHAJTIbHAS 0€30MaCHOCTb, LIETOCTHOCTh TOCYAAPCTBA, CyBEPEHUTET IOCYJapCTBa, IOJUTHYECKAs BIIACTb,
WHCTHUTYTHI TyOINYHON BIACTH.
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PROBLEMS OF ECONOMIC SECURITY OF THE FUEL
AND ENERGY RESOURCES OF THE COUNTRY

Abstract. The view is growing that unilateral actions by energy security, and in general, economic security, can
lead - and in the absence of appropriate coordination and consistency, as practice shows, often lead to trans border
transfer of economic shocks and various kinds of "external shocks", and ultimately - to interstate, including military-
political conflicts. In other words, real unilateral national energy security is impossible. The problems of energy
conservation today are most acute in all countries of the world. Effective use of energy can reduce its consumption
and improve the energy security of the state. Improving energy efficiency and implementing energy saving measures
is one of the guarantees of the state's energy security . When deciding on the issues of determining financial
investments for energy conservation, an individual approach to each facility is necessary. Knowledge of the priority
tasks to reduce energy consumption, financial costs for energy resources, obtained on the basis of detailed surveys
with the development of the priority of financial investments, is an indispensable condition for a diligent attitude
towards public funds allocated for energy conservation.

Key words : mineral raw materials, mineral resources, energy resources, material well-being, new technologies,
power generation, power plants, efficiency, production capacity.

INTRODUCTION

It is advisable to represent the energy system as a set of energy objects using different energy
sources. Next, determine the unit costs for the life cycle of each of these objects or for a set of objects,
combined into a single functionally and technologically related energy subsystem. Accordingly, in the
next investment cycle, it should be possible to invest in various energy subsystems.

Specific risks of the functioning of the energy system are presented in Table 1 .

Table 1 - Specific risks of the functioning of the energy system

Group ofenergy sources Risk Effects Impact on the economy
Traditional sources of Reducing inventory and decrease in production
hydrocarbons reducing the resource base volumes, lack of energy
resources

Unconventional sources of technical and technological low production volume, lack
hydrocarbons problems associated with the of energy resources

impossibility of solving The growth of energy

scientific research problems prices, the restriction of
Alternative renewable technical and technological insufficiently generated economic growth
sources problems associated with the energy, lack of energy

impossibility of solving resources

scientific research problems
Note - the source DV Kotov, "The Ultility of Improving the Efficiency of the Fuel and Energy Complex in the Conditions of
Development of Alternative Energy," in Economics and Management No. 1, 2014-12)
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When optimizing energy sources for the level of unit cost at certain time periods, one energy source
will be used. The risks associated with the creation of an energy system using primarily one energy source
may be significant, which means that the conditions for ensuring energy security will not be fulfilled,
which will affect the cost of energy and the implementation of regional economic development
programs [1].

Atomic energy complexes will allow optimal and balanced use of fuel and mineral resources available
in the depths of our country, receiving cheap and environmentally friendly energy. It is clear that the
events of 2011 in Japan have made some adjustments to the energy policy of a number of EU countries,
and their plans to build nuclear power plants around the world are becoming more restrained [2] .

The authorities of Japan, six months after the radiation leak at the Fukushima-1 nuclear power plant,
decided to gradually abandon the use of nuclear power plants in the national energy sector, but it is not
easy to find an alternative to nuclear power plants. Indeed, at present, the share of alternative energy
sources ( hydro, wind and solar energy) is about 1% of the total energy consumed in the world. For
example, in the same Germany, where much attention is paid to the prospects for the development of
alternative energy sources, they provide only 10% of the country's energy needs. In addition, the
transition from traditional energy to alternative requires huge investments, and it is understandable that
today, in the midst of the crisis of the euro zone and the impending threat of a second wave of the global
recession, not all states can afford a broad gesture that sweeps away the already established energy
channels.

At the same time, China, India, Russia, South Korea declares their readiness to actively develop
nuclear power. Kazakhstan has a very high potential both in terms of development of solar, hydro - and
wind energy, and in terms of nuclear power [3] .

Despite the accident at the nuclear power plant (hereinafter - NPP) of Fukushima , the introduction of
a significant number of new nuclear power plants and the growth of nuclear power generation are
expected. The global demand for nuclear energy will continue to grow primarily at the expense of Asian
countries. The main reduction in nuclear programs is planned in Europe and Japan. Until 2030, the
number of nuclear reactors in the world will increase by 160 pieces (+ 35%), with the largest share of
growth going to Asia - about 135 reactors (+ 115%). Thus, the global installed capacity of nuclear
generation will grow by 55-60% by 2030 and amount to about 600 GW (generation in Asian countries will
grow by 184%). The growth in the volume of nuclear generation will lead to an increase in demand for
uranium by 50% by 2030 [4] .

According to current projects, until 2020, world uranium supplies are expected to grow by 22%. The
global uranium market is balancing on the brink of a deficit, a slight surplus was observed only in the last
few years and was due to the impact of the accident at the Fukushima nuclear power plant. In the future,
demand will recover and continue to grow, but there will be a local failure by the uranium supply as a
result of the completion of the global disarmament program and a temporary reduction in investment in
the development of new fields.In 2014, the program " Megatonsto Megawatts "(HEU-LEU) for
processing the nuclear arsenal of the Russian Federation, which provided supplies of about 10 thousand
tons of uranium equivalent per year. The end of supplies from disarmament will be partly offset by the
supply of uranium from US state reserves, but the global supply of uranium will shorten in the short
term. In addition, the decline in prices in the uranium market led to a temporary suspension of a number of
projects to develop new fields. For example, in 2012 BHP Billiton abandoned the $ 20 billion Olympic
Dam development project, and the launch of Areva's large projects in Namibia and the CAR was
postponed : Trekkopje and Bakouma [5] .

The leaders of the industry in almost all areas are the French Areva and Russian Rosatom , offering
their customers full cycle power plant services, including all fuel redistribution and spent fuel (contracts
like Nuclear Steam Supply System - NSSS). USA, which includes all the redistributions of the cycle of
uranium fuel production: from extraction to fabrication. GE-Hitachi and Cameco also seek to develop an
enrichment segment in order to be able to offer a complete product on the market. It is also advisable to
close the entire fuel chain (before the fuel assembly is fabricated), as this will provide domestic demand
for intermediate conversion products (conversion, enrichment), the market for which is oversaturated. In
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addition, the development of processing facilities for uranium will neutralize a significant volatility of
the price of uranium on the world market. Uranium is a commodity ( commodity ) product, and futures for
it are traded on the New York Stock Exchange. Since 2004, hedge funds and specialized traders (UPC,
NUL and others) have formed a significant share of demand and supply, while price volatility
has increased significantly due to speculative reaction to various events (the implementation
of US state uranium reserves, the accident at the Fukushima nuclear power plant , financial crisis, etc.). At
the same time, the cost of enriched uranium and fuel assemblies is formed on the basis of medium- and
long-term contracts and is not subject to financial speculation.

In the past few years, the fuel and energy sector has shown a tendency to reduce
the replenishment and quality of the resource base, which is reflected in the oil and gas, coal and nuclear
industries. From the point of view of long-term development, this trend can lead to a significant drop in
the level of mineral extraction and a decrease in export revenues for the state. To develop the resource
base, it is necessary to attract significant investments in geological exploration activities, especially in the
crude oil and uranium production segments [6] .

One of the key tasks is to meet the growing needs of the state in electric and thermal energy and
motor fuels. The growth of the economy and the population of the Republic of Kazakhstan will require the
development of the electric power industry, and at the moment the country is not fully provided with high-
quality gasoline, diesel fuel and commodity gas for the population. The preservation and enhancement of
the energy security of the Republic of Kazakhstan is impossible without the creation of an appropriate
infrastructure and the development of technologies.

Also, an important aspect of the functioning of the fuel and energy complex is environmental safety
of the state, in particular, in the segments of oil and gas production and coal generation, as the main
sources of environmental pollution, as well as within the planned nuclear power generation.

The long-term development goal of the fuel and energy complex is to increase the efficiency of
energy resources use to promote economic growth and the quality of life of the population, as well as to
strengthen foreign economic relations.

Strategic priorities for the development of the fuel and energy sector:

1) energy security;

2) development of resource base;

3) improvement of ecology.

The main tasks of the FEC:

1) modernization and construction of new assets in the generation and transmission of electricity and
heat, refining;

2) development of domestic energy and fuel markets, consistent liberalization and development of
competition;

3) intensification of geological exploration activities by attracting investments.

4) modernization of industry and transport, introduction of modern technologies to improve energy
efficiency and reduce the negative impact on the environment.

5) development of technologies and infrastructure for the use of alternative energy sources: RES,
nuclear power, associated gas processing, gas transportation, and coal-chemical production. [7]

In the 21st century, qualitative changes are taking place in the structure of world energy. Countries,
especially developing ones, become the main dynamic factors that generate and close to themselves the
main share and increase in consumption of energy resources surses.

According to E.A. Elibaeva, due to the large size of the territory and the uneven distribution of oil and
gas resources, the solution of the energy security problems of many states combines the approaches typical
for both importing countries and energy resource exporters [8] .

There are several definitions of energy security. World Energy (MIRES) defines it as "the assurance
that energy will be available in the quantity and quality that are required under given economic
conditions." Published in 1985, the IEA" Energy policy in the field of technology -
neologies "energy security was defined as "adequate energy supplies at a reasonable price". The European
Commission (1990) provides a more complete definition: " security of supply means that it is essential
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energy needs will be met Fascinated as due to the use of adequate domestic resources developed in an
economically viable way or supported as a strategic reserve, and at the expense of affordable and stable
external sources, supplemented if necessary by a strategic reserve".

Already in the mid-1970s, as the world community became increasingly aware of the degree of
interdependence world and all the problems that exist in it, energy security has become is understood
much broader than only as a process of ensuring the continuity of energy supply and achieving maximum
"energy independence" [9] .

This was emphasized by the experts of the Stockholm International Institute for Peace and
Disarmament Research ( SIPRI ), expanding the concept of energy up to the concept of "between people's
energy security, " and included in it the problems of fuel supply to not only developed but also developing
oil-importing countries and other resources.

Difficulties in achieving international energy security, as well as a gradual transition to the creation of
an alter native energy, that is, to the development of fundamentally new sources and technologies, the
formation of energy-economic type of farming, the diversification of energy mix, -n apryamuyu linked
with the situation on the oil market and its price. With increasing mutual no country in the world can,
without prejudice to itself, remain in the external environment nomic self-isolation, especially exports
tatting large volumes of energy carriers at highly volatile world market prices. Practically impossible long-
term energy a strategic strategy that, firstly, does not have a corresponding system of rapid reaction to
"external shocks" and, secondly, does not have broad coordination within the international community.

An analysis of such a complex phenomenon as between people's energy security, requires carrying
out its structuring, building a " tree goals, "clarifying " dominant "problems, etc.

According to the Chinese analyst Zhao Daojin, energy security is not military guarantees, but is more
connected with geopolitical factors and the national policy of countries that affect the control of energy
resources and their transport beyond the limits of [10] . So, for example, the increasing year by year
difference between internal security and consumption China's energy resources, forced the government to
allocate energy security needs a number of basic national interests. At the state level, under the energy
security the national security of the country, the state is of the population and the economy of the country
from the threats of a deficit of economically accessible fuel and energy resources of acceptable quality and
threats of violation of stable fuel and energy supply [11] .

Accordingly, increasing energy efficiency, implementing energy saving measures is one of the
guarantees of such security and, as a consequence, the most important resource for accelerating economic
growth.

It should be noted that increasing energy efficiency in Kazakhstan and Russia as a whole is a big
macroeconomic task, and the expected effect of its solution depends on involving the entire society in this
process. And for this, first of all, a powerful state information system and creation of stimulating factors
and favorable conditions for financial support of innovative energy saving developments from private
capital are needed .

Practical implementation of the policy in the field of energy conservation, energy efficiency of
the economy should be implemented on the basis of a comprehensive integrated approach to the
problem. The main element in the scheme of organization of this work on the basis of this approach is the
modern legislative, regulatory and regulatory framework that combines market and administrative norms
for regulating relations, as well as government support and promotion of energy saving and energy
efficiency .

Over the past few years, in Kazakhstan, the issue of improving energy efficiency and energy
conservation has been given close attention. For the practical implementation of measures to
improve energy efficiency and energy conservation in the Republic of Kazakhstan, a Comprehensive Plan
to Improve Energy Efficiency in the Republic of Kazakhstan for 2012-2015 was implemented.

The list of technical solutions used to reduce energy costs includes the following:

- Optimization of the operation of plants generating thermal and electric energy to meet production
needs;
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- Constructing the energy balance of the process streams and energy, with a view to their most
effective use;

- Solving problems increase efficiency of each particular installation, by replacing the heat
exchangers and the use of secondary energy resources;

- Improving the production technology, by use of more efficient catalysts and advanced refining
technologies;

- The use of flow analyzers that enable conducting the process in the most optimal conditions for a
more economical separation of oil fractions from the rectification, reduction and catalytic cracking
temperature reforming , hydrogen production optimization, olefins, methanol and other aromatic
hydrocarbons [1 0].

The main criteria for the efficiency of a modern power plant are its production of energy per unit of
fuel used while minimizing environmental pollution. Well-known is the fact that the efficiency of thermal
power station is 25 to 50%, depending on fuel quality and completeness of combustion. In addition, the
important factor is the accuracy of the compliance process, ensuring the longevity of the expensive
equipment. To one of the main quality parameters of electricity production for the supervision of the
chemical composition of the water, this is essential to ensure reliable operation of the steam turbine.
Indicators of water quality are its acidity and salt content, content of dissolved oxygen, phosphorus,
hydrazine, sodium, iron, silicon and other elements. Verification be supplied as a flow of water in boilers
to produce steam and condensate obtained from the steam. To obtain reliable information comparable to
laboratory results, it is necessary to maintain a constant temperature, flow and pressure of water, which is
achieved by special air conditioning systems supplied with the analyzers and computer equipment as a
single-key system.

CONCLUSION

Thus, the development of fuel and energy complex operation, including investment processes should
not be considered in isolation from the general ideology that underlies the whole of economic reform. In
other words, the country's economic policy goals should not be in contradiction with the objective
tendencies of functioning and development of the energy sector. Kazakhstan retained interest in the
possibilities of use of renewable energy sources are likely overall effect of their use in the medium term
remain quite limited at much lower volumes than previously accepted target by 2030 Georgia (30% of
electricity production from renewable sources, hydro and nuclear power plants). Current costs and
problems of integration in the network of relatively large amounts of electricity, produced from renewable
sources, it is possible to understand from the experience of other countries. Renewable energy sources in
Kazakhstan are still in the early stages of implementation and are faced with similar challenges. Thus,
given the presence in Kazakhstan large number of cheap coal complex and large coal fired power plants
over the next two decades the country will largely rely on coal fuel, although over time the share of coal
for generating electricity will gradually shrink. Based on the availability in Kazakhstan large number of
cheap coal complex and large coal fired power plants over the next two decades the country will largely
rely on coal fuel, although over time the share of coal for generating electricity will gradually shrink.
Based on the availability in Kazakhstan large number of cheap coal complex and large coal fired power
plants over the next two decades the country will largely rely on coal fuel, although over time the share of
coal for generating electricity will gradually shrink.
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MONITORING OF HUMAN CAPITAL DEVELOPMENT
IN INDUSTRIAL ENTERPRISES

Abstract. The article considers a grouping of indicators that allow to study in more detail the state and use of
human capital and noted that due to monitoring it was revealed the absence in the existing system of labor
remuneration in the enterprises under consideration of the evaluation of collective labor. For the development of
human resources, the creation of favorable conditions for production is the basis for the successful application of
their knowledge in industrial enterprises. Thus, a higher level of wages in other regions, lower interest rates on
mortgages in other regions have an impact on migration processes in the region under study. Human potential, which
is part of the country's economic system, is one of the main factors directly influencing the formation of a favorable
innovative, investment climate in the country.

Keywords: politics, management, human capital, competitiveness, training, retraining.

INTRODUCTION

Heads of all structural divisions: chiefs of services, departments, sectors, shifts, workshops of the
enterprises under consideration can theoretically encourage the initiative worker, in practice - no. Leaders
are economically helpless in the operational management of their subordinates. And administrative
measures of influence, as a rule, not only do not motivate, but more often, on the contrary, demotivate
employees. The latter circumstance is caused by the punitive nature of the application of the existing wage
system in practice. A normal labor incentive system should be predominantly incentive, i. encouragement
must prevail over punishment. Psychologists have smoothly proved the ineffectiveness of punishments,
since they, in the main, reduce the labor activity of workers. And encouragement is caused by increased
motivation of work. Therefore, we believe that equalization in the distribution and punitive nature of the
wage system is a real scourge of labor collectives of these enterprises.

The focus of the current wage system is the distribution of the wage fund for workers. But it is
practically impossible to solve this problem professionally, since the labor of the majority of workers is
not measured. And immoderate work can not be properly rewarded. Hence inevitably arise "equalization"
in the payment of labor [9-10].

Unfortunately, a significant number of enterprise managers have not yet realized the need to
restructure the internal economic mechanism of the organization, and they do not know what to replace
the obsolete system of organizing wages. Virtually all leaders do not underestimate the work with the
staff.

The analysis leads to the following conclusion: wages in many respects lost their motivating
significance not only because of their equalization in its distribution, its weak connection with the labor
and general results of the organization's work, but also because of the large drop in real wages.

MAIN PART

The principle of the construction of tariff grids - a relatively slow increase in tariffs and salaries as it
rises from the first to the last level - does not allow maneuvering the rates and salaries of certain categories
of workers.
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Sooner or later, enterprises will be guided by the price of labor in the local, regional and state labor
market. Over time, with the development of the international labor market, managers will have to take into
account the price of labor abroad. Widely spread the experience of Western firms that scan the amount of
salaries in their positions and specialties from their competitors and, taking into account the local labor
market, establish salaries, tariff rates, bonus amounts.

All the set of incentives that organizations use in modern conditions, especially in Western countries,
can be classified as follows to stimulate the work of personnel:

- material incentive;

- moral stimulation;

- incentives for participation in management;

- Stimulation of participation in the capital;

- incentives for participation in profits;

- Stimulation of social benefits.

As we see, in the arsenal of enterprises a very complex system of incentives for staff. Unfortunately,
in many cases, all these types of incentives are used at enterprises separately, distributed among different
management bodies of the enterprise, which makes it impossible to use them in a comprehensive, systemic
way. All this hinders the development of motivation for work. So, usually material incentives are given to
the departments of labor and wages, which are subordinate to the director of economics (chief economist),
moral incentives to the personnel department (personnel department), which is subordinate to the director
of personnel, social benefits to the administrative and economic department (household service) , which is
subordinate to the deputy general director for everyday life [12].

The problems of labor stimulation are acute problems not only for modern Kazakhstan, they are also
topical and eternal for the economies of developed countries. The Achilles' heel of typical labor incentive
schemes in the United States, Europe and other countries is the weak connection between pay and
performance of firms. As a rule, workers are given "solid" salaries, their amount forms a wage fund,
almost unrelated to production and other economic indicators.

As the great experience of Western firms shows, the participation systems in capital have little
motivational potential. Possession of a small, symbolic, share of the company's shares does not allow to
include the overwhelming majority of shareholders-workers in the process of business management.
Without such inclusion, workers have little idea of how they can affect production at their workplace in
the course of daily work. In addition, remuneration for participation in the capital is in the form of
dividends only once a year. All this does not allow to significantly increase the motivation of their work
[13].

In order to improve the system of motivation and pay for employees, it is proposed to introduce a new
system of wage organization at the enterprises under consideration.

The main goal of all participation systems is to increase the efficiency of the business by increasing
the motivation of the personnel. This is achieved by concession by the owners of part of the income in
favor of the staff in the performance of the agreed conditions beforehand. In other words, the additional
income received from the additional labor efforts of the personnel is divided in a certain proportion
between labor and capital [14].

In this wage system, the wage fund directly depends on the main economic indicators of production:
the volume of production and sales of goods and services, production costs, labor productivity and product
quality. If any of these indicators improves, the production efficiency and staff income increase.

With this approach, the staff of enterprises is very interested in the growth of each of the main
economic indicators and, in general, the efficiency of the entire production. Such rather abstract concepts
for workers, such as labor productivity, production costs, sales volume and others, are filled with a very
concrete economic content. Workers see a direct connection of their personal salary with the overall
performance of production. With the correct setting of the work and the staff, employees will find out
monthly how much they increased or decreased the wage fund due, for example, to the cost of production
or its quality. In their minds, an understanding is established of the direct dependence of personal wages
on the efficiency of production. All this generates collective and personal interests to save in big and
small, work with fewer employees, improve product quality, etc. [15].
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Thus, the new system of labor remuneration is a complex system of personnel participation in
business. The staff receives a part of the income from the growth in the volume of production and sales of
goods and services, from lower production costs, higher labor productivity and product quality.

An important feature of this system is that it motivates the improvement of the economic position of
the enterprise with the growth of wages. Decrease in the economic indicators of enterprises immediately
leads to a reduction in the wage fund and the average salary of employees. All this makes a new system of
more motivating employees than the old wage systems.

This system of staff participation is not limited to the top level of management, where the payroll of
its enterprise is formed. It permeates all levels of government and reaches to lower-level collectives
(brigades, sections, departments, sectors, etc.) and individual workers. And every team and employee are
economically interested in conducting production efficiently. All this makes it possible to define the
system of labor management as a system of personnel participation in business.

The new system has a very valuable social and economic property: it opens the possibility of
harmonizing the economic interests of owners of capital and hired personnel. The resulting growth in the
average salary fixes the cadres, attracts a better labor force, which increases the efficiency of production
and the mass of profit.

Economic interest encourages staff to innovate, creativity, enterprise - and this also entails an increase
in the work efficiency and competitiveness of the enterprise. All this leads to an increase in the cost of
business, growth of capital and income of owners.

When applying this system, the question arises about the minimum wage, less than which an
enterprise should not charge employees. According to the labor legislation, the minimum wage is
established by the state, and the enterprise has the right to be limited to it in case of a fall in production
[16].

The system of participation in business has a fundamental advantage over the systems of participation
in capital and profits in the field of labor motivation. It overcomes the weakness of these systems - a weak
motivating force.

In the mid-80s of the last century, representatives of the Harvard Business School conducted a study,
from which the important conclusion followed: the most important factor in reducing the competitiveness
of American industry in world markets is the weak ideologization of work in American companies.

To create a civilized market economy in Kazakhstan, this factor is also of great importance. In the
proposed wage system there is a section on corporate culture. In accordance with it, the formation of a
modern corporate culture in any organization begins with the collective development of corporate norms
containing the requirements of a high corporate culture, bringing these documents to every employee.

The following regulatory documents are being developed:

- - mission of the enterprise is a corporate document containing the main objectives of the
enterprise, reflecting its social role, the main principles of external and internal corporate culture. The
main groups of people whose interests are to be reflected in the mission of the enterprise are: customers of
the products and services of the enterprise, its employees, business partners, the local community and
society as a whole. The mission should be attractive, inspired, inspire and inspire the staff, sound like a
call for creation, moving forward,

- - the declaration on corporate values - a corporate document addressed on behalf of the enterprise
to the outside world, which solemnly proclaims the main principles of the corporate culture of the
enterprise;

- - rules of corporate business relations - a corporate document containing rules of conduct of the
personnel of the enterprise, norms of business relations both with partners and with colleagues on work;

- -rules of professional ethics - a corporate document containing the moral principles of work;

- - rules of internal labor regulations - an internal organizational and administrative document that
determines the work schedule at the enterprise;

- - Regulations on structural subdivisions and job descriptions of employees, forming a unified
system of interrelated documents. They are built on the basis of common principles and requirements for
their content and reflect the basic requirements of the Labor Code and other fundamental corporate
documents in force at the enterprise;
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- - The system of assessment and remuneration of labor is an internal mechanism whose purpose is
to create a system of motivation and stimulation of the work of personnel;

- - the system of strategic objectives of the enterprise - a corporate document reflecting the main
lines of business of the enterprise;

- - the plan of measures to create a high corporate culture of the enterprise - a document through
which it is possible to systematically and systematically form and develop the corporate culture of the
enterprise.

The system of strategic objectives of the enterprise consists of the following groups of objectives:

social - aimed at increasing the degree of satisfaction of employees with the conditions, organization,
content of labor, remuneration and labor relations in the enterprise;

- corporate culture - aimed at the formation of higher value standards, external and internal image of
the enterprise;

- strategic development - aimed at adapting the enterprise to continuous changes in the external
environment, shaping the attitude of workers towards development, change and continuous improvement
as a new way of life;

- marketing - aimed at conquering the market, finding new market opportunities, working to
promote products, goods and services;

- production and technical - are aimed at ensuring production of products in accordance with the
demand of consumers, the growth of technical and technological level of production, the introduction of
modern technology and technology;

- financial - aimed at improving the financial condition of the enterprise;

- economic - aimed at increasing the economic efficiency of the enterprise.

CONCLUSION

In the process of adaptation of personnel, it is identified with the enterprise. The decisive role in this
is the corporate culture of the enterprise. [17] Each worker correlates his spiritual values with the values of
the enterprise. In the event that the values mostly coincide, the identification of the employee with the
enterprise takes place. If the values of the enterprise are alien to the employee, unacceptable, then there is
a contradiction between employee values and corporate values [18].

Between corporate culture and corporate benefits there is a direct link: the higher the value of
personnel, the more developed the system of corporate benefits. So, for example, in Japanese firms the
staff as a whole, and every single employee is highly valued. All this finds expression in a ramified system
of corporate benefits. Corporate benefits are aimed at achieving different goals: attracting and retaining
the personnel of the enterprise, creating a favorable social and psychological environment in the teams,
intellectual, moral and physical development of workers, strengthening health, organizing cultural leisure.
Along with this, corporate benefits motivate labor. Part of the benefits is distributed depending on the
labor contribution of employees, length of service, official position, etc.
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PROSPECTS FOR STRENGTHENING
THE QUALITY OF HUMAN CAPITAL

Abstravt. According to the authors, every year the quality of human capital increases and the share of
specialists employed in the non-state sector of the economy increases. The increased competitive environment in the
labor market pushes employers towards higher pay. In such conditions, private sector enterprises are forced to
increase efficiency and productivity by using new technologies and equipment. The transition to market relations in
the investment in human capital sector is accentuated by major consequences and leads, ultimately, to increased
competition. Such predicted changes will create conditions for full-scale transformation. A new, emerging model of
economic growth presupposes a new stage of reforms in higher education. They are able to awaken forces hidden in
the human personality and determine the constituent features of human capital.

Keywords: strengthening, education, human capital, development, competitiveness, potential.

INTRODUCTION

Currently, constantly growing in scope and increasingly diverse in content, interstate economic ties
form a great need for universal staff of specialists who receive professional training in national
universities. Such a requirement predetermines a special attitude to the process of the formation of
national higher education systems, which in form and content should strive for the so-called "world
standards".

The processes of globalization also require the formation of a new target orientation from national
higher education systems, taking into account the needs already at the international level. Also, in the
context of globalization, the universalization of the content and technologies of higher education is
inevitable. And this process can not be stopped with the existing world information and communication
systems. It is already possible to speak about the global internationalization of higher education. It
gradually acquires the features of a qualitatively new stage - integration, the all-round convergence of
national educational systems and their complementarity.

MAIN PART

Formed the basic framework of higher education, representing one of the main elements of the world
social system. It is characterized by a multitude of interrelated elements of different levels and character.
Each university, taking its specific place in the market of educational services, now interacts in the form of
cooperation or rivalry, thereby developing the main priorities and guidelines of this market. The need for
the sustainability of the higher education system implies the development of adaptability to the changing
conditions of the modern world. In this regard, the crisis of higher education, which many leading experts
write in recent years, is nothing but a message to the need to reform its content, forms, methods,
technologies and goals. The global economic crisis reinforces the need for international integration of
higher education. Thus, it is quite obvious that the integration of higher education into the world system is
an objectively developing process. International cooperation, being a powerful lever for the development
of the world higher education system, is designed to solve a number of urgent tasks, such as: observance
of the adequacy of content and level of higher education in the needs of the economy, politics, social and
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cultural spheres of society; leveling of training levels in different countries and regions; Coordination of
the activities of educational institutions for the development of higher education.

UNDP human development reports are prepared at the regional, national and international levels. The
final report summarizes all the main indicators of the "standard of living" of the population of the
countries and regions presented in the report. In determining the rating, many factors are taken into
account, such as the situation of human rights and civil liberties, its ability to participate in public life,
social security, the degree of territorial and social mobility of the population, indicators of the level of
cultural development of the population, access to information, health, unemployment, state of crime,
environmental protection and others. In the final ranking, all states are ranked on the basis of the HDI and
classified by four categories:

*  Countries with very high HDI levels.
. Countries with a high HDI level.
*  Countries with an average HDI level.
. Countries with a low HDI level.

The greatest difficulties in the calculation of the Index are related to the need to obtain comparable
indicators in the absence of the necessary social statistics in many developing countries, and in several
sections - and in some countries with economies in transition. It should also be noted that the part of the
data provided by national statistical organizations is not always reliable, as some governments deliberately
embellish the situation in their countries. Currently, the Index covers 190 UN member countries, as well
as special administrative territories - Hong Kong (China) and the Palestinian Territories (Israel).

Table 1 - Human Development Index of the World

A PLACE A COUNTRY HDI

1 Norway 0.944
2 Australia 0.935
3 Switzerland 0.930
4 Denmark 0.923
5 Netherlands 0.922
6 Germany, Ireland 0.916
7 USA 0915
8 Canada, New Zealand 0.913
9 Singapore 0.912
50 Russia 0.798
56 Kazakhstan 0.788

In the light of this definition, human development has three components:

*  Welfare: expanding the real freedoms of man in such a way that they can flourish.

+  Empowerment, as well as agency: the ability of individuals and groups to act and receive valuable
results.

»  Fairness: increasing social justice, ensuring the sustainability of results in time, respect for human
rights and other goals of society.

To ensure the improvement of the quality of human capital in the RK and its use as a factor in socio-
economic development, it is necessary to develop and implement a set of measures to create a system for
managing human capital at the macro and micro levels. At the macro level (at the state level), the
following areas need to be developed in order to ensure the strengthening of human capital:

1) it is necessary to improve the state policy in the field of reproduction of human capital in order to
create a socially-oriented innovative society. The improvement of the quality of human capital in the
country should be the goal of the government, for which it is necessary to develop an appropriate program;

2) it is necessary to use modern methods of managing human potential;

3) the human condition should be monitored by region in a breakdown by groups: health capital,
education capital, mobility capital, etc .;

4) it is necessary to develop sectoral employment promotion programs aimed at assessing the number
of employees within the sectors, the needs of the branches in the employees, implementing measures to
organize the retraining of the released personnel and their employment;
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5) it is necessary to improve the instruments and mechanisms of state policy in the social sphere. In
this area, it is necessary to develop measures to strengthen the motivation of people to develop their own
"human capital" and responsibility for its condition;

6) support for enterprises providing vocational training for dismissed workers, the use of contractual
forms of training of personnel, expansion of the scope of vocational training, retraining and skills
development for specific applications of employers with the guarantee of subsequent employment are
necessary;

7) it is necessary to create conditions for preserving, increasing and improving the efficiency of the
use of the state's human capital in all spheres of life activity.

CONCLUSION

One of the tools that affect the qualitative growth of human capital in society is education. It is well
known that education is the most important factor in the formation of a person as a person. In educational
institutions, a person from an early age learns to read and write, learns national and universal values,
studies the heritage of the people, attains the highest degree of culture and reveals other abilities. Sayings
of the great scientist Abu-Nasr Al-Farabi about the content of the meaning of education, its place in the
essence of man and to this day are important tools of educational activity. The ideas of the educational,
social orientation of the great enlightenment scholars occupy an important place in the present conditions
of social change. Indeed, there is no such ideological and spiritual power, a source of power as knowledge.

Therefore, throughout the world, a new ideology is primarily based on the irresistible power of
knowledge. In this regard, the formation of an effective education system in the structure of the state must
correspond to economic needs. And because of this, a huge work is being done to create a national model
of domestic education. In our country, the established priorities in the field of education are being phased
in. In order to achieve high qualitative results in the education system, modern teaching methods and
technologies are introduced into the educational process, advanced experience of training in the system of
vocational education is disseminated, work is being carried out to achieve the level of advanced
educational institutions by all educational institutions, to raise the qualitative level of the pedagogical
staff, implementation of the system of independent approval of qualifications.
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IHEPCIIEKTHUBbBI YCHJIEHUSI KAYECTBA YEJIOBEYECKOI'O KAIIUTAJIA

AnHoTanus. [To MHEHHIO aBTOPOB, C Ka)KABIM T'OI0OM BO3PAcTaeT yCHJICHHE KaueCTBa YEIOBEUECKOTO KaluTaia
W YBEJMYMBACTCS OIS CHENMAINCTOB 3aHATHIX B HErOCylapCTBEHHOM CEKTOpPE SKOHOMHKH. Bospocmias
KOHKYpPEHTHasl Cpefa Ha PhIHKE TPyIa TOJNKaeT padOToAaTeNed B CTOPOHY MOBBIMICHHS OIUIATHl TpyAa. B Takmx
YCIIOBHSAX, IPENIPUATHS YACTHOTO CEKTOPa BBIHYXKIECHBI HOBBIIATE A()(HEKTUBHOCTD U IIPOU3BOAUTEILHOCT TPYAA,
UCTIONB3Yysl HOBBIE TEXHOJOTHUH M oOopynoBaHue. Ilepexos K pPbIHOYHBIM OTHOIIEHHSM B CEKTOPE MHBECTUIMH B
YEJOBEUECKUN KalUTal aKLEHTUPYETCS BAXHEHIINMHU NOCICACTBUSIMU M BEIET, B KOHEYHOM CUETE, K YCHIICHHUIO
KOHKypeHUuH. Takue mporHo3upyemble W3MEHEHHs CO3AalyT YCIOBHS /sl NOJHOMACINTaOHBIX NMpeoOpa3oBaHHM.
Hogasi, ¢opmupyromyecss MoJielib SKOHOMHYECKOTO POCTa IpEe.IoiaraeT IpoBeJeHHEe HOBOro 3tama pedopMm B
BbIciIeM oOpazoBaHuu. OHU CIOCOOHBI MPOOYANTH CHJIBI, CKPBITBIE B YEJIOBEYECKOW JIMUHOCTH M OIPEAEISIOT
COCTAaBJISFOLIIE OCOOEHHOCTH Y€JIOBEYECKOTrO KaruTaa.
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KOCITOPBIHAAP JKaHAa TEXHOJNOTHSUIAp MeH KaOABIKTapIbl MaijadaHy apKbUIBl THIMIUTIKTI XOHE OHIMILTIKTI
apTTBIpyFa MOXKOYpP. AZJaMH KalluTaFa MHBECTHLS CajlylaFbl HAPBIKTHIK KaTBIHACTAPFa KOy 0acThl calgapiapMeH
epeKIIeeHe [l KOHE Caiblll KenreHje, OJCeKeNeCTIKTIH apTyblHa anbin Kenemi. MyHnail Ooipkamzbl esrepicrep
TOJBIK ayKbIMZABI ©3repicTepre jkaraail jxacaiabl. DKOHOMHKAIBIK OCYHAIH JaHa, AAMbINl Kele XaTKaH MOJedi
XKorapbl OiiM Oepyneri pedopmarnapibiH KaHa Ke3eHiH Ooypkaiinel. Onap anamHbIH JKeKe OaChIHBIH JKaChIPBIH
KYILLUTEPIH OSATYFa jKOHE a/laM KallUTaJIbIHBIH Kypamac OeiKTepiH aHbIKTayFa KaOlleTTi.
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ASSESSMENT OF SOCIO-ECONOMIC DEVELOPMENT
AND ENVIRONMENTAL SECURITY OF THE REGION
(ON THE EXAMPLE OF ATYRAU REGION)

Abstract. The socioeconomic development of the region is an integral part of the development of the national
economy. Adaptations of various processes of effective management of economic entities occur, as a rule, at lower
levels of socioeconomic systems. The study of best practices in the development of regions is relevant and in demand
in the current economic conditions. Such economic development leads to the emergence of environmental problems,
impedes the sustainable development of the region. Problems arise when the anthropogenic load on the territory of
Atyrau region exceeds its ecological capabilities, due to the natural resource potential and the general stability of
natural complexes to man-caused stresses. The development of the economy is connected with the impact on the
environment, as the creation of new and expansion of existing production leads to positive economic and social
results, but it also has negative aspects, in particular, the environmental situation may worsen. Therefore, an
important scientific problem is the assessment of the impact of economic development on the environment. The
article deals with the concept of social and economic potential. The urgency of the social and economic development
of the region is determined. The calculations of the change in the gross regional product per capita, the structure of
the GRP, and the indices of the volume of industrial production in the Atyrau region were made. Also, the main
constituent elements of the environmental safety of the region were identified, and the ecological and economic
situation of the region was assessed.

Key words: Socio-economic potential, economic development, industrial production, environmental safety,
environmental problem.

Introduction. The socio-economic potential is one of the basic concepts of the economy, reflecting
the real state of things, as well as the prospects for the development of various sectors of the regional
economy. The fundamental characteristic visually representing the development of the economy is the
increase in economic potential. In calculating this indicator, in addition to the generally accepted volume,
quality and competitiveness of the products, it is necessary to take into account the development of the
economic system itself, which ensures stable, efficient functioning, as well as prospects for the future. In
the system of the national economy, production and regional organization, the economic potential is the
material basis[1].

As we have mentioned above, the economic development of the region is the main indicator of its
dynamics. Thus, it should be noted that the efficiency management of the regional development should be
aimed at the rational use of the economic potential, i.e. to maximize efficiency with limited resources. In
addition, the region's economic potential is not a constant. This indicator in most cases changes during the
discovery of new deposits or new types of mineral resources and according to the statistics of the last
decade the economic potential of the region is largely influenced by innovations. As the process of
assessing innovations is difficult to perform it is proved to be not permanent, so respectively the economic
potential is not constant.

Methods of study. To disclose the content of the paper and achieve the goals set by the given study,
the following methods have been used: analysis and comparative study, integrated economic and
ecological as well as system analysis.
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Results obtained. With its huge economic potential Atyrau region plays a significant role in the
socio-economic development of Kazakhstan. The number of companies with foreign investments is
increasing annually and at the present the region cooperates with about 1000 companies from more than
50 countries. Such cooperation demands new forms of modern management, the latest world technologies
and promote the development of business and other types of tourism. The region is one of the most
balanced ones with the potential for further diversification of the economy. There are great opportunities
for further development within the framework of the Eurasian Economic Union, as well as the beneficial
proximity to the major Russian industrial areas. The region witnesses dynamic development in
petrochemical, machine-building, food and construction industries[2].

Priority directions in economy of Atyrau region are fuel-energy, processing, fish industry and
production of building materials. The industrial sector accounts for half of the gross regional product.
According to its volume per person Atyrau region is on the first place in the republic. Volume of gross
output of products (services) of agriculture, forestry and fisheries in January-March 2018 amounted to
7772.3 million tenge, which is more by 1.8% than in the same period of 2017. The volume of gross
regional product for January-September 2017 comprised 3842.1 billion tenge at current prices[3].

Table 1 - Index of the physical volume of industrial products

The share in the total volume
Index of the physical volume, % of industrial production
January —July, 2018.
by Tamary Tuly, July, 2018
2017 ’ By July, 2017
Industry, in total 112,5 112,0 100,0
Mining and quarrying 114,2 112,8 91,3
Manufacturing 102,2 104,3 7,7
Power supply, gas, steam and air
conditioning 112,9 114,5 0,6
Water supply, sewage system, waste
collection and disposal control 90,4 93,8 0,4
Note: the data in Table based on materials by Committee of Statistics of the Republic of Kazakhstan [9].

The main industrial production is located in the city of Atyrau, as well as in Zhylyoi and Makat
districts. The largest oil enterprises of the republic such as NCOC, LLP Tengizchevroil, JSC NC
KazMunayGas, JSC ANAKO, JV Matin, CJSC Atyrau Oil Company, JSC KazakhstanKaspiShelf, JSC
NIPI Caspimunaigas and others are located in these districts. The oil refining industry is represented by
Atyrau Oil Refinery.

Besides, a new central processing facility named Bolashak has been build on the territory of Makat
district to exploit Kashagan offshore field oil and gas delivered via pipelines. The share of manufacturing
in the total volume of industrial output is insignificant. The agriculture of this region is poorly developed
due to difficult natural and climatic conditions, as well as deficient water supplies suitable for the needs of
agriculture and livestock. The structure of industrial production by kinds of economic activity of Atyrau
region is shown in figure (1).

2% 10%_ 1% B Crude oil and gas production

B Support services to mining industry
Material processing industry

B Generation and distubution of electricity gas and
water

Figure 1 - Structure of industrial production in Atyrau region by January, 2018

Note:The diagram was created by the author on the basis of the materials of the Atyrau region statistics agency[9].
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The volume of industrial production in January-March 2018 amounted to 1763811 million tenge in
current prices, which is 12.2% more than in January-March, 2017. Physical volume index of industrial
output was 114.5% in January 2018 compared with January 2017.

In the republican volume of produced oil products, the share of Atyrau Oblast comprised 65.30%. As
part of state programs, the Government of the Republic of Kazakhstan has implemented a set of measures
to develop the petrochemical industry by raw hydrocarbon deep conversion investment projects and high-
tech industries for the production of petrochemical products with high added value[4].

The dynamics of socio-economic growth in the Atyrau region fully corresponds to the strategic
guidelines of the President of the Republic of Kazakhstan, which creates the basis for the competitive
development of the region. The largest share in the structure of industrial production is taken by crude oil
and associated gas production, oil refining, electricity production and distribution[5].

Within the period of 2012-2017 oil production volume in the Atyrau region increased by 2.3 million
tons while associated gas production increased by 1.6 billion per m3. At the same time in 2012 and 2014
there was a decline in oil production, which is associated with a major scheduled repair of production
facilities of the second-generation plant, the injection of crude gas and the integrated processing line
(KTL-2) of Tengizchevroil LLP. The dynamics of oil and associated gas production in the Atyrau region
for 2013-2018period is shown in Figure 2.

40000 d

30000 1
H Oil, including gas condensate kilo

20000 - tonne

assosiated gas, min.m.sq.

10000 ~

2013 2014 2015 2016 July, 2017

Figure 2- Dynamics of oil and associated gas production in Atyrau region
for 2012-2017 period (July)

Note: The diagram was created by the author on the basis of the materials of the Atyrau region statistics agency[9].
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Figure 3 - Financial and economic activities of medium and large enterprises
* as of quarter-end
Note: The schedule was created by the author on the basis of materials of the department of ecology of Atyrau region[10].

As it is known, support of small and medium business is one of the main tasks targeted by our
government. In fulfillment of the instructions by the Head of our State, voiced in the Address to the people
of Kazakhstan, the Akimat of Atyrau region is carrying out work to provide comprehensive support to
small and medium-sized businesses. There is an increase in the indicators of small and medium-sized
84
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businesses, the number of employees in the region is growing steadily. Retail trade volume in January-
March 2018 amounted to 63993,3 million tenge and increased in comparison with the corresponding
period of 2017 (in comparable prices) by 2.8%. Sales turnover by private enterprises and individual
entrepreneurs, including those trading in the markets, amounted to 60171.3 million KZT or 94% for the
current year, property sales to foreign legal entities and citizens comprised 3822 million KZT or 6%.

As indicated above, the socio-economic development of Atyrau Oblast involves many sectors of the
economy affecting all processes in the region, as well its stability and security. The efficiency of activities
by economic entities and environmental safety is tightly interlinked. A high level of environmental safety
can be ensured by a high level of production efficiency, contributing to establishment of enterprise
resources channeled to finance environmental protection and human health protecting measures. On the
other hand, a high level of environmental safety contributes to an increase in production efficiency by
ensuring a reduction in morbidity and mortality rates, the growth of fertility and reproduction of resources
of all kinds. There is a certain contradiction connected with the economic interests of business entities[6].

Along with the positive moments for the economy and social services, there are some negative
aspects. Advanced level of industrial production and rapid growth of extractive industry have led to
irreversible environmental consequences in the region. So, for example, exploitation of transport, plants
and facilities using fuel and energy containing coal, oil or gas is the source air pollution in the region. The
main pollutants of the atmosphere are automobile transport, thermal power plants, ferrous and non-ferrous
metallurgy enterprises as well as oil and gas processing, chemical and other industries. Air pollution
remains one of the leading environmental impact factors that have a negative impact on the natural
environment. Emissions of local industrial enterprises to the atmosphere are more than one hundred
thousand tons per year, 80-85% of which falls on the oil and gas sector. According to the reporting data of
the oil and gas sector, from 9,053,923,507 m3 of associated gas was disposed 9 billion 226 million m3
produced by 12 enterprises in 2017.

Currently, 4 out of 15 oil and gas producing enterprises in the territory of Atyrau region, namely
Tengizchevroil LLP, NCOC Company, Samek International LLP, Embamunaigas, flare associated gas,
except using it for own needs[7].

Table 2 - General condition of atmospheric air in Atyrau, mg / m*

period 2016 | 2017
pollutants
H,S SO, NO, Co NO H,S SO, NO, Cco NO
overall
0,004 0,002 0,008 0,4 0,02 0,005 0,002 0,008 0,6 0,02

Threshold limit
value.
Note: The Table was created by the author on the basis of materials of the department of ecology of Atyrau region|[10].

0,008 0,05 0,04 3,0 0,06 0,008 0,05 0,04 3,0 0,06

There is an increase in the concentration of H,S by 0.75 times compared with last year. The total
gross amount of pollutants in 2017 was 158.192 thousand tons, including 144.746 thousand tons of
emissions from stationary sources and 13.446 thousand tons from mobile sources.

The analysis shows that of the total volume of emissions the main share in air contamination of the
region is taken by the enterprises of the oil and gas production and oil refining.

Therefore, for today the problem of atmosphere contamination mainly depends on the activities of
enterprises engaged in oil and gas production, its processing and transportation.

According to reporting data 4,556.578 thousand tons of waste were accumulated in 2017(, 4,298.475
in 2016), in the region including sulfuric of 154,226 thousand tons (in 2015 - 9,983), production waste of
776,207 thousand tons (in 2016 1,303,922) and solid domestic waste was 3,626.504 thousand tons (in
2016 2,957,570). Generally, production wastes are formed in the result of oil and gas development,
storage and transportation of hydrocarbon raw materials and construction works. In general, production
waste is the result of the development of oil and gas fields, storage and transportation of hydrocarbon raw
materials, as well as construction works[8].

Table 3- Volume of emissions to the environment (2017) tenge
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All enterprises of the region Authorized Actual volume, tons Excess, tons year
volume, tons year year
JSC KaztransOil ZF ANU 19542710 10,487
CPC-K 4,102829 1,471599
ANPZ LLP 16574,0 6,035 0,5694
JSC Embamunaigas 5959,675 4940,0 8,954210
TCO LLP 77,296 33,277 0
NCOC 208667,2738 76407,8
Sazankurak LLP 102,802 64,4
Prikaspian Petroleum Company LLP 96,0795 56
Embamunay LLP 37,173316 26,788
AF TOO Kozhan 257,32353 192,836762
JSC Caspian Oil 925,3333 411,0
Embavedoil LLP 67,0123216826 54,686
Tobearal Oil LLP 76,75505266 4,6324569
AO Matin Petroleum 416,0094087 152,2899878
Anako JSC 401,065 0,2
AFC Alties Petroleum International B.V. 463,7652114 216,3387
UMG Atyrau AO ICA 137,9905247 8,620866
AOQOECJSC 6446,9568 3970,0
Svetland Oil LLP 40,199 28,8
LLP CaspiPromStroyNedvijimost 361,38969051 32,816
Sagiz Petroleum LLP 1106,75 240
TOO Trans Oil Terminal 167,12003124792 0,05633346
KGP Spetsavtobaza 8724,441837090 27,65390215
JSC Kaztransoil PF LPDS Kigach 42,18 13,79
Kaztransoil JSC ZFBPTO and KO Atyrau 12,933 12
Caspian ecology LLP 160,2113215 52,79166
Gural LLP 47,9283233 10,430
Note: The Table was created by the author on the basis of materials of the department of ecology of Atyrau region[10].

Thus, the uncontrolled activity of oil companies poses a potential danger for the development of the
region and is one of the main environmental problems.

Conclusion. The environmental safety of the Atyrau region has been exposed to a number of serious
threats, including the most basic ones such as: soil degradation, man-made desertification; depletion and
pollution of water resources; air pollution; deforestation; irreversible reduction of biological diversity;
destruction of the genetic fund of wildlife; activation of natural disasters and life-threatening industrial
accidents; accumulation of toxic waste. Taking into account the increasing volumes of oil produced in the
oil and gas fields of the Atyrau region and the Caspian shelf, and as a consequence, increasing the impact
of the anthropogenic factor on the environment of the region, the problem of environmental safety of the
Atyrau region becomes more and more important every year. Current funds allocated to the environmental
activities of the region are included in the cost of production, and in terms of investments, are financed
from enterprise profits. In any case, these costs lead to a decrease in the amount of profit that remains at
the disposal of enterprise and in particular is supposed to be distributed among owners. This circumstance
becomes a brake on the implementation of effective environmental projects. But on the other hand, cutting
back on environmental measures ultimately leads to serious social and economic consequences, which
reduce the efficiency of production, and hence the profit claimed by the owners[11].

To improve control over the state of environmental security, a set of legislative, regulatory and
institutional measures are required. The following measures are proposed to be implemented:

-The international cooperation;

- Legal maintenance of ecological safety;

- Normative maintenance of ecological safety;

- Information support of ecological safety;

Thus, the solution of any environmental problems is practically inseparable from the economic ones;
while irrational nature management leads to economic losses, and the lack of funds prevents to cope with
environmental problems.

Despite the fact that environmental safety issues are the subject of attention of many scientists and
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experts, the essence of environmental safety as an economic category remains insufficiently studied. It is
necessary to emphasize the basic role of the economic component or economic basis in solving
environmental problems and ensuring environmental safety, which is confirmed by a number of
researches.

The ecological problem is a problem not of one state, but of the whole planet. The world is now
striving for the principle of sustainable development, i.e., ensuring balance between solving social and
economic problems and preserving the favorable state of the environment.
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JL.LH. UranueBa
JLH.I'ymunes ateranarsl EBpasus yuTTeIK yHUBEpCuTeTI, ActaHa, Kasakctan

AVIMAKTAFBI 9JIEYMETTIK-DKOHOMMKAJIBIK IAMY J1bl 7)KOHE
IKOJIOTI'UAJIBIK KAYIIICI3AIKTI KAMTAMACBI3 ETLITY I BAFAJIAY
(ATBIPAY OBJIBICBI MBICAJIBIH/IA)

AHHOTanusi: AWMAaKTBIH QJIEyMETTIK-OKOHOMUKANBIK J1aMybl YITTHIK 3KOHOMHKAHBIH IaMYBIHBIH a)bIpamac
Oeuiri Ooublll TaObLIA bl JKOHOMHUKANBIK CyOBeKTUIepAl THiMAI OacKapyAblH TYpil yaepicrepiHiH Oeiimuenyi,
9/IeTTe, ANIEYMETTIK-3KOHOMHKAIIBIK KYHeaepIiH TOMEHI1 AeHreinepinae opbslH anaabl. AWMaKTap 1aMybIHBIH O3bIK
TOXKIpUOECIH 3epTTEy MIceNenepi Ka3ipri 3aMaHFbl MApyallbUIBIK KaFIalbIHIa ©3€KTi XKOHE CYPaHBICKA Me OOJIBII
OTBIp. MyHAall SKOHOMHKAIIBIK JAaMy 3KOJOTHSIBIK MOCEICICPAiH TybIHAAybIHA bl KeJeli, alMaKThIH TYPaKThI
naMyblHa Keaepri kenrtipemi. Macenenep ATbIpay OOJBICHI TEPPUTOPSACHIHIA AHTPOIOTCHIIK JKYKTEME TaOUFU
PECYPCTHIK QJICyEeTiHEe HETi3/IeITeH j)KoHE TEXHOTSH/IIK KYKTeMelIepre TaOUFrl KENICHICP/IiH JKaJIbl TYPAKThIIBIFbIHA
0aiIaHBICTHI SKOJIOTHSUTBIK MYMKIHIIKTEpiHEH achIll TYCKEH Ke3[e TYBIHAAWIbl. DKOHOMHKAHBIH JaMybl KOpIIaraH
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oprara ocep eTyiMeH OailaHbICTHI, ceOebi jkaHa eHIIpic Kypy >KOHE OHIIPICTIH KEHEI01 OH SKOHOMHKAIIBIK JKOHE
QJICYMETTIK HOTHKEJIepre ajbll KeJedi, OipaK OHBIH COHIai-aK Tepic akKTapbl aa 0ap, atan alTKaHaa, SKOJIOTHSITBIK
axyasn Hamapriaybl MyMKiH.COHIBIKTAH MaHBI3/Ibl FHUIBIMH MOCEJe 3KOHOMHKAJBIK [aMy/blH KOpIIaraH OopTara
ocepin Oaramay Oonbil TaObuiafpl. Makamaga oJIEYMETTIK JKOHE JKOHOMHUKAIBIK OJeyeT TYKBIPhIMIAMaChI
KapacThIppUIajibl. Makanazma oNeyMeTTIK JKOHE OSKOHOMHUKANBIK oJieyeT TYIXKbIPhIMAAMAChl KapacThIPbLIA/IbI.
AWMAaKTBIH 9JICyMETTIK-3KOHOMHKAIBIK JaMYBIHBIH ©3CKTLIIr aHbIKTaaraH. JKaH OachblHAa ITaKKaHIAFbl KaJIIIbl
OHIpIIK eHIMHIH e3repici, KOO KypbUIbIMBI oHE AThIpay OOJBICBIHAAFbI OHEPKACINTIK OHIIPIC KeJIeMiHiH
kepcetkimrepi ecenrtenreH. CoHpaii-ak, aiMaKTBIH 3KOJIOTHSUIBIK KayiNCI3AiriH Kypaylibl HETi3ri aJeMeHTTepi
AaHBbIKTAaJIFaH, aﬁMaKTbIH 3KOJIOTHUAIBIK-OKOHOMHKAJIBIK n(afz[ai/im GaFaﬂaHFaH.

TyiiiH ce3mep: OJEYMETTIK — 3KOHOMHUKAIBIK JJIEyeT, JKOHOMHKAIBIK JlaMy, OHEPKACINTIK eHIipic,
9KOJIOTHSITBIK, KAYITCi3/TiK, 9KOJOTHSIIBIK MOCEIIE.

JI.H. Uraiuesa
EBpa3zuiickuil HaumoHaneHbld yHUBepcuTeT UM. JI.H. I'ymuneBa, Acrana, Kazaxcran

OIIEHKA COIIMAJIBHO-9KOHOMUYECKOI'O PAZBUTHUA 1 OBECIIEYEHUA
3KOJOTMYECKOM BE3OINACHOCTH PET'MOHA
(HA TIPUMEPE ATBIPAYCKOHU OBJIACTHN)

AnHorauus: CoUMaTbHO-3KOHOMHUYECKOE PAa3BUTHE PETHOHA SBIISAETCS HEOTHEMJIEMOM YacThlO Pa3BUTHUS
HAIIMOHAFHOW HSKOHOMHKH. AJIANTAIMU PA3IUYHBIX MPOIECCOB 3(PPEKTUBHOTO YIPABICHHUS XO3SHCTBYOIIUMEI
CyOBEKTaMH TPOMCXOJAT, KaK IPaBHIIO, HA OoJiee HU3KUX YPOBHSAX CONHATBHO-I)KOHOMHYECKUX CHCTEM.
HccrnenoBanue mepeaoBoro OMbBITa Pa3BUTHS PETHOHOB SBISAETCS aKTYaJIFHBIM M BOCTPEOOBAHHBIM B COBPEMEHHBIX
YCIIOBHSIX XO3SMCTBOBaHUS. [lo00HOE SKOHOMHYECKOE pAa3BUTHE BEHET K BO3SHHUKHOBEHHIO JKOJOTHYECKIIX
mpobieM, TPEmsITCTBYeT YCTOHYMBOMY pa3BUTHIO perroHa. [IpoOieMbl BO3HHKAIOT B TOM CiIydae, Koraa
AQHTPOIIOTEHHAsT Harpy3ka Ha TEPPHUTOPUIO ATHIpayCKOil 00JacTH MPEBHIIIAET €€ 3KOJIOTWYECKHE BO3MOYKHOCTH,
00yCIIOBIICHHBIE TMPHUPOIHO-PECYPCHBIM MOTEHIIMAIOM M OOIIeH yCTOWYMBOCTHIO TNPHPOTHBIX KOMIUIEKCOB K
TEXHOTEHHBIM Harpy3kaMm. Pa3BuTHE SKOHOMHKH CBS3aHO C BO3ACHCTBHEM Ha OKPYXAIOIIYIO CPEdy, HMOCKOJBKY
CO3JaHME€ HOBBIX M PACHIMPCHUC CYIIECTBYIOIIUX MNPOU3BOJACTB BCIACT K MOJIOXUTCIbHBIM J3KOHOMHWYCCKUM U
COIMMAJIBHBIM pE3yJibTaTaM, HO UMECT U OTPULIATC/IbHBIE CTOPOHBI, B YACTHOCTHU MOXKET YXYAIIATbHCA 5KOJOTHYCCKas
oOcrtaHoBKa. [103TOMY Ba)kKHOW HAy4YHOM MPOOJIEMON SIBJISETCS OICHKA BO3ICHCTBUS SKOHOMHYECKOTO Pa3BUTHS Ha
OKpY’KaloUlylo cpeay. B craTbe paccMOTPEHO MOHSITUE COLHUANBbHO - 3KOHOMHUYECKOro noteHuuana. OmpezgeneHa
aKTyaJIbHOCTh OLIEHKM COLMAJIbHO - 3KOHOMHYECKOrO pa3BUTUSL perumoHa. [IpousBeneHbl pacyeTbl U3MEHEHUs
BaJIOBOTO0 PETHOHAIBLHOIO MPOIYKTa HA AYIIy HaceleHus, cTtpykrypa BPII, mokasarenn o0beMa MPOMBIILICHHOTO
MIPOM3BOJICTBA ATBIPAyCKOH 00JIACTH. A TaKXe BBISABICHO OCHOBHBIC COCTaBIISIONIUE 3JEMEHTHI 3KOJOTHYECKOM
0e30IIacHOCTH PETHOHA, OIIEHUBACTCS IKOJIOT0-3KOHOMUYECKOE CUTYAIHsI 00TacTH.

KuaroueBbie cioBa: ConuanbHO-’KOHOMHYECKHI TOTEHIHAN, SKOHOMHYECKOE DPAa3BHTHE, IPOMBIIIICHHOE
MIPOU3BOJICTBO, SKOJIOTHYECKast 0€30MMacHOCTh, IKOJIOTHYECKasl Mpodiema.

Caenienue 00 aBTope:
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STATE BUDGET AS THE LEADING LINK
OF THE FINANCIAL SYSTEM OF THE STATE

Abstract. It is common knowledge that the efficiency and effectiveness of the state's functions are largely
dependent on the construction of an appropriate public financial management system. One of the main tasks of public
finance management is to contribute to the sustainable and efficient economic development of the country through
the optimization of intergovernmental fiscal relations.

In the Republic of Kazakhstan, a cooperative model of inter-budgetary relations was adopted, characterized by
the existence of own and regulated taxes for each level of the budget system, increased responsibility of the center
for the state of local budgets and an allowable-justified restriction on the actual independence of local authorities in
matters of external borrowing. Also, a developed mechanism for the redistribution of financial resources between the
levels of the budget system through transfers.

Keywords: state budget, economy, finance, taxes, system, law.

INTRODUCTION

The state budget is an important link in the country's financial system. Reflecting the content of the
processes of production and distribution of social product and national income, the budget is an economic
form of education and use of the centralized centralized fund of state funds. The state budget actually
embodied the principle of financial centralization, which is carried out by the state.

Centralized financial resources allow the state to ensure the planned rates and proportions of social
reproduction, to seek improvement of its sectoral and territorial structure, to form the necessary means for
the initial development of the progressive branches of the economy, and to carry out major social
transformations. Thanks to financial centralization, monetary funds concentrate on decisive sectors of
economic and social development, preparing the conditions for the successful implementation of the state's
economic and social policy. Centralization of monetary funds is necessary for the organization of an
uninterrupted circulation in the scale of the national economy in order to ensure the functioning of the
economy as a whole.

MAIN PART

The existence of a specific budgetary sphere of value distribution is also conditioned by the nature
and functions of the state. The state needs centralized funds to finance priority sectors, to carry out socio-
cultural activities throughout the society, to solve problems of a defensive nature, to cover the general
costs of state administration. Thus, the existence of the state budget is not the result of people's subjective
desire, but an objective necessity conditioned by the needs of expanded reproduction, nature and functions
of the state.

The budgetary system is a set of all types of budgets based on economic relations and legal norms.
The Budget Code of the Republic of Kazakhstan includes the National Fund.
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The composition and structure of income and expenditure depend on the direction of implementation
of the budget and tax policy of the state, implemented in specific socio-economic and historical
conditions. As a rule, the source of income is tax revenues, as well as received official transfers, that is,
funds received from lower-level government bodies and funds from abroad on an irrevocable basis
(grants).

The parliament as a whole and its individual members in this phase can influence the budget, taking
into account public reports and recommendations on the past, present and future budgets, as well as
through negotiations with political parties over the level of expenditures.

The parliament considers the budget proposals received from the government. Most parliaments have
the authority to amend these proposals during the review. After this procedure, the budget is adopted as a
law.

The law on the budget is implemented by the executive branch of the government, usually with little
parliamentary participation, although the parliament can authorize additional deductions for certain
operations.

Execution of the executive power of the budget is subject to careful evaluation by independent
auditors, the Accounts Chamber and the Parliament.

In practice, there is a partial overlap of these phases, which sometimes results in the situation when it
is necessary to simultaneously consider several budgets. For example, future budget expenditures can be
prepared simultaneously with the implementation of the budget of the current fiscal year, which is an
estimate of the previous fiscal year.

The budget legislation of the Republic of Kazakhstan is based on the Constitution of the Republic of
Kazakhstan, consists of the Budget Code and other normative legal acts, the adoption of which is provided
by the Budget Code.

If an international agreement ratified by the Republic of Kazakhstan establishes other rules than those
contained in this Code, the rules of the international treaty.

Acts of the Government of the Republic of Kazakhstan and local executive bodies on the allocation of
money respectively from the republican and local budgets for the next financial year shall cease to be
effective after the end of the relevant fiscal year, with the exception of the provisions of these acts on the
allocation of money on a returnable basis.

The actions of the annexes to the law on the republican budget (the decision of the maslikhat on the
local budget) for the second and third years of the planning period become invalid with the enactment of
the law on the republican budget (maslikhat decisions on the local budget) for the next planning period.

The law on the republican budget, the decision of the maslikhat on the local budget, acts of the
Government of the Republic of Kazakhstan and local executive bodies on their implementation, as well as
regulatory legal acts on introducing amendments and additions to them are introduced from January 1 of
the corresponding fiscal year.

Draft laws that provide for reduction of revenues or increase in expenditures of the republican and
local budgets may be submitted to the Majilis of the Parliament of the Republic of Kazakhstan only if
there is a positive conclusion of the Government of the Republic of Kazakhstan. Conclusion of the
Government of the Republic of Kazakhstan is formed taking into account the proposals of the Republican
Budget Commission.

For draft laws submitted to the Majilis of the Parliament of the Republic of Kazakhstan as a
legislative initiative of the President of the Republic of Kazakhstan, the existence of such a conclusion is
not required.

The provisions of the draft decrees of the President of the Republic of Kazakhstan and the resolutions
of the Government of the Republic of Kazakhstan providing for an increase in expenditures or a reduction
in the incomes of the republican or local budgets are subject to mandatory review by the Republican
Budget Commission.

The provisions of these acts may be put into effect not earlier than the next financial year, provided
that the positive conclusions of the Government of the Republic of Kazakhstan, taking into account the
proposals of the Republican Budget Commission, are given in the first half of this year.

If positive conclusions are given in the second half of this year, then these provisions can be put in
90
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place not earlier than the fiscal year following the planned.

Draft decisions of local representative bodies that provide for increasing expenditures or reducing
revenues of local budgets can be submitted for consideration to maslikhats only if there is a positive
conclusion from the akim. The conclusion of the akim is formed taking into account the proposals of the
appropriate budget commission.

In the Republic of Kazakhstan, state and consolidated budgets, the regional budget, used as analytical
information and not subject to approval.

The state budget is the centralized money fund of the state, which unites the republican and local
budgets without taking into account the mutually extensible transactions between them.

Consolidated budget is the centralized money fund of the state, which unites the republican budget,
the budgets of the regions, cities of republican significance, the capital and receipts sent to the National
Fund of the Republic of Kazakhstan, without taking into account the mutually extinguished transactions
between them. The budget of the region is a centralized monetary fund that unites the regional budget,
budgets of districts (cities of regional significance), without taking into account the mutual-ex- panded
transactions between them.

In case of full use of the money provided for in the reserve, the Government of the Republic of
Kazakhstan or the local executive body shall, if necessary, submit proposals to the Parliament of the
Republic of Kazakhstan or the corresponding maslikhat to increase the reserves of the Government of the
Republic of Kazakhstan or local executive body by introducing amendments and additions to the law on
republican budget or decision maslikhat on the local budget.

To begin with, the main objective of intergovernmental fiscal relations within the framework of state
regulation is to equalize the budgetary provision of all levels of budgets and provide the executive with the
same level of public services throughout Kazakhstan.

Achievement of this goal is possible only through a centralized one, based on the subordination of the
interests of a particular region or region to the interests of the state, the distribution of income and
expenditure between the levels of budgets. And there is such a mechanism for regulating
intergovernmental fiscal relations: the types of income that are enrolled in the republican and local
budgets, and the costs incurred in all directions of public services, are legislatively determined. At the
same time, the transfer of expenditures or types of revenues from one level of the budget to another is
possible only through extra-— tion of changes and amendments to the budget legislation and regional
(district) maslikhat does not have the authority to decide independently the issues of the qualitative change
in the revenue and expenditure parts of the budget on the territory entrusted.

Further. If on the basis of tax and non-tax revenues, as well as proceeds from the sale of fixed capital,
state regulation is limited by the establishment of a certain list without specifying amounts, then the
amount of budgetary subventions and withdrawals is set in absolute terms for a three-year period. At the
same time, the volumes of transfers between the republican budget and the regional budget are approved
by the law of the Republic of Kazakhstan, and between the regional and district - by the decision of the
regional maslikhat. The determining role and prevalence of the higher level of the budget over the lower.

As a consequence, bringing the volume of transfers to the districts of the region is directly dependent
on the total volume of transfers established in the region. For the sake of completeness, it should be noted
that the availability of a list of taxes and fees, the taxable base, the calculation methodology allows you to
determine and for them the forecast indicators in absolute amounts.

That is, the total volume of local budgets, within which a standard set of public services is provided,
is actually brought upward: from top to bottom. And the independence of subordinate budgets, as a rule, is
to maximize the size of subventions at the stage of formation of the above-mentioned budget indicators,
thus reducing the amount of withdrawals, as well as tax and non-tax revenues. And this depends, first of
all, on the professional qualities of the heads of local budgets, their personal relationships with the
administrators of higher budgets, the deputies of the Parliament representing a particular region.

The next point in intergovernmental fiscal relations that needs to be addressed is the timing of the
consideration and approval of the respective budgets by various levels of government that confirm certain
limited actions of lower-level budgets.
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Thus, the draft of the republican budget is submitted to the Government no later than August 15; The
government, in turn, to the Parliament - no later than September 15; the draft of the regional budget in the
akimat of the region - no later than October 1; regional akimat in maslikhat of the region - no later than
October 15; the draft of the district budget to the akimat of the district - no later than October 15; Akimat
of the district in Maslikhat - no later than November 1. The district budget is approved by the maslikhat of
the district no later than two weeks after the approval of the regional budget, the latter - no later than two
weeks after the approval of the republican budget.

CONCLUSION

Non-confirmation of the regional or district budget, in the presence of the approved republican
budget, is also unacceptable for technical reasons, since in this case the central authorized body for budget
execution and its territorial units will not be able to distribute the amounts of revenues and expenditures
between the levels of budgets and, as a consequence, in a timely manner execute the republican budget
and serve the execution of local budgets.

Thus, the conclusion suggests: the regional budgets entirely depend on the indicators of the republican
budget, as well as on the norms and provisions of normative legal acts approved by the Parliament and the
Government, district ones, respectively, from the regional ones. The right, and rather the responsibility, of
local budget management bodies is to ensure a fixed amount of revenues to budget revenue and the quality
provision of public services through effective and targeted use of allocated budget funds.
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rOCYJAPCTBEHHBIii BIOJUKET KAK BE/IYIL[EE
3BEHO ®MTHAHCOBOI1 CHCTEMBI TOCY/IAPCTBA

Annoranus. O0men3BecTHO, YTO I3P(PEKTUBHOCTD M PE3yIbTATUBHOCTE BBIIOIHEHHS (PYHKITUH TOCYAapCTBa, B
OCHOBHOM, 3aBHUCHUT OT IIOCTPOEHHMS COOTBETCTBYIOLIEH CHCTEMBI YNpaBJE€HHsS I'OCYJapCTBEHHBIMH (DMHAHCAMHU.
OnHOM M3 TINaBHBIX 3a/ad YHpaBICHUS T'OCYJapCTBEHHBIMH (HMHAHCAMH - CIIOCOOCTBOBAaTH YCTOWYHMBOMY H
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3 HEeKTHBHOMY SIKOHOMHUYECKOMY PA3BUTHIO CTPAHbI HOCPEICTBOM ONTHMH3ALMH MEKOIOKETHBIX OTHOLICHHH.

B Pecny6nnke Kazaxcran Obiia mpuHSATa KOONEPAaTHBHAs MOJETb MEKOIOMKETHBIX OTHOLIEHHWH, XapaKTepu-
3YIOLIAsACS HaJM4YUeM COOCTBEHHBIX M PETyJIMPYEeMbIX HAJIOTOB [UIS KaXIOTO YPOBHS OIOJUKETHOH CHUCTEMBI, ITOBBI-
IIIEHHOH OTBETCTBEHHOCTBIO IIEHTPA 334 COCTOSIHUE MECTHBIX OIO/DKETOB U JOIyCTHMO-ONPABAaHHOE OTPaHUYCHHUE
(haKTHYeCKOW CaMOCTOSTEILHOCTH MECTHBIX OpPraHOB BJACTH B BONPOCAaxX BHEIIHMX 3aMMCTBOBaHuil. Taioke,
YCTAQHOBJIEH pPa3BUTOW MeEXaHH3M IepepachpeneieHss (UHAHCOBBIX CPEICTB MEXAY YPOBHSAMH OHOJDKETHON
CUCTEMBI Yepe3 TpaHc(epTsl.

Ki1roueBble ¢j10Ba: TOCY/1apCTBEHHBIN OIO/UKET, SKOHOMHKA, (PMHAHCHI, HAIOTH, CUCTEMA, 3aKOH
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MEMJIEKETTIH KAPKBLIBIK ’KYMAECIHIH KYPbLJIBIChI MEMJIEKETTIK BIOJJKETI

AHHOTamMsA. MeMIICKeTTIH (QYHKIUUIAPBIHBIH THIMIUNINT MEH THIMIUIC HETi3iHeH THICTI MEMJICKETTIK
Kap)KbUIBIK Oackapy JKyHeCiH KypyAaH Toyenni ckeHiH Oimemi. MeEMJICKeTTIK KapKbIHbI 0acKapyIblH HETi3ri
MiHAETTepiHIH Oipi - MeMIIeKeTapaIblK (PUCKAIIBIK KapbIM-KAaThIHACTAPIBI OHTAWIAHIBIPY apKBUTBI CJIJIIH TYPAKTHI
JKOHE THIMJII SKOHOMHKAJIBIK JaMybIHA YIIEC KOCY.
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MEMIJIEKET VINiH JKayanThUIBIFBIH apTTBIPy JKOHE CHIPTKBI Kapbhl3 aly MoceJelepiHae KEepPriTikTi Omiik
OpTraHIapBIHBIH TOYENICI3IT] Typabl koI OepineTiH Heri3ai mekTeynep. Conmali-ak, OI0KET JKYHeciHiH AeHrernepi
apachIHIIaFbl Kap Kbl PeCypcTapbiH KaiTa 06y apKbUIbl JaMbIFaH TETIK.
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FORMATION AND DEVELOPMENT
OF INFORMATION SOCIETY IN THE CONTEXT
OF ITS IMPACT ON QUALITY OF POPULATION LIFE

Abstract. The aim of the work is to study the issues of the influence of the information society on the quality of
life of the population. The goal set in the article was implemented using a systematic approach, methods of scientific
abstraction, analysis and synthesis, comparison. The article substantiates the concept of the formation of the
information society on the basis of a critical analysis of the most significant works on the issue under study. The
study of existing different definitions of the concept of "information society" allowed the authors of the article to
highlight the universal characteristics of the information society, recognized by all scientists in a certain measure.
Particular attention is paid to the issues of the influence of information technologies on various spheres of human
life. There are also nine main trends in the development of the modern information society, which were supported by
real examples.

Keywords: quality of life of the population, information society, information and computer technologies,
Internet of things.

The work of the Austrian and American economist F. Machlup "The production and distribution of
knowledge in the United States" [1] which was published in 1962 has contributed to the formation of the
information society concept. In his work, Machlup justifying the role of knowledge in production, first
used the term "knowledge industry”. As a confirmation of his hypothesis, he cited the fact that in the US
knowledge production provides 29% of GNP. Such a significant discovery of Machlup brought fame to
his work around the world. In 1969 encouraged by the idea of Machlup, P. Drucker constructed the
concept of "knowledge society”, and a year later many researchers began to use the term "information
society" .

Japanese scientists have made a certain contribution to the study of the concept of the information
society on an equal basis with American scientists. The most interesting work was presented by 1. Masuda
("Information society as a post-industrial society") [2], who described in detail the consequences of the
information technology revolution for the economy and society as a wholeAccording to Masuda,
information technology is created with the aim of replacing or strengthening the mental labor of a person.
In the future, information technology will become a new production force, and subsequently mass
production of information and new technologies will be established. Over time, existing boundaries will
blur in such a society, classes will disappear. The main difference between the information society and the
indus-trial Masuda outlined the highest value of time, not goods and anything else.

From the point of view of the influence of information technology on society, the work of
M.McLuhan "The Gutenberg Galaxy" [3] is of particular interest. The paper analyzes the consequences of
the creation of the print press, which consisted in the emergence of new communication strategies.

The latter, by the way,had an impact on the political, economic, social development of society and its
institutions. Further, McLuhan, after studying the the impact of television on industrial society, came to
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the following conclusion: "... television suppressing the printed culture has become an important element
of the global information network and has transformed the world into a" global village ". In our view, this
is McLuhan's prediction that is suitable for describing the idea of a global information society.

By the end of the last century, the use of the term "information society" began to go beyond the
lexicon of computer science specialists, and politicians, economists, teachers and scientists began to use it
more and more often. The latter associated this concept with the possibilities of information and
telecommunication technologies, which would make it possible to carry out a new evolutionary leap
towards a new type of civil society — the information society.

At present, there are many different approaches, concepts and theories describing the phenomenon of
the information society. Thus, in modern social and humanitarian science, the information society is
understood as the concept of post-industrial society; the historical phase of civilization development, in
which the main products of production are information and knowledge [4].

O.N. Vershinskaya in her work cites a different formulation: "a step in the development of modern
civilization, characterized by an increase in the role of information and knowledge in the life of society, an
increase in the share of information goods and services in the gross domestic product, the emergence of a
global information space that ensures effective interaction of people and access to global information
resources and meet public and personal information needs " [5].

Professor J.Martin gave a more detailed formulation of the concept of "information society" for the
first time: "this is a society, the most important indicators and prospects of which are directly related to the
effective use of information. Standards of quality and living standards, production and consumption
systems, education and leisure, social security, management and interaction of the main components of the
social structure as a whole in a society of this type are closely dependent on the development of
information and cognitive components "[6].

In the book "Virtual New World", prepared for the 1997 Parliamentary Assembly of the Council of
Europe, the information society is interpreted as "information-based society". On the basis of this
definition, virtually all defini-tions were built, expanded and refined. As a difficult and complex phenome-
non, the information society can not be described in one sentence. In the in-formation society, quantitative
indicators of computer and communication technologies do not play a special role, and qualitative
indicators lie in the abil-ity to use these technologies in various spheres of life to facilitate, replace and
enhance human labor and intelligence. In the information society, information becomes the main
economic resource, and time is the main value.

Despite the existence of various definitions of the term "information society", it is possible to identify
some universal characteristics that are recognized to a certain extent by all researchers.

First, the foundation of the information society is the accelerated development and dissemination of
information and communication technologies in various spheres of human activity and society as a whole.
Secondly, in the information society the role of knowledge in obtaining and using information is very
great, because knowledge becomes the main competitive advantage in the information society.

Thirdly, the information society has a global character, where the information exchange does not
interfere with either temporal or spatial or political barriers. BFourthly, the information society is
experiencing the interpenetration of different cultures, as well as new opportunities for self-realization of
citizens.

Thus, in brief, the term under study can be defined as follows: information society is a new type of
society that functions with the accelerated and all — inclusive development, dissemination and
convergence of information and communication technologies in the global environment.

Under the influence of accelerated development and dissemination of in-formation and
communication technologies, the economic structure of the mass media, culture, graphic sector is being
transformed. This transformation is closely linked to globalization, the main characteristics of which are
the liberal-ization of international trade, the expansion of foreign direct investment and the emergence of
massive cross-border financial flows that were caused by the impact of new technologies [7].

The economy is spontaneously transformed into a network, i.e. "contin-uously current space of
flows", gaining the ability to generate continuous up-dates. Nonlinear forms of communication with
erased spatial and temporal boundaries arise [8]. Mass online contacts nullify social distances, generating
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huge flows of information and a situation of continuous change, often per-ceived as a tyranny of the
moment [9].

Companies in the field of telephony, television, software, traditional publishing, etc.are increasingly
forced to develop content in a convergent mul-timedia environment. There has been an increase in
personalized services, such as "narrow broadcasting" over the Internet, paid views, subscriptions, access to
newspaper publications and other archival services. There is an integration of the activities of various
media. So, increasingly under a single label multi-national conglomerates offer services for the production
of cinema, music, print publishing, commercials, etc.

Recently, consumers in many countries have been spending significant amounts of money on gadgets
and entertainment based on the use of infor-mation technology. At present, there is an almost unlimited
choice of digital quality images and sounds for those who can afford access to them. A signifi-cant
increase in subscriber services for television has increased their revenues from advertising sources. New
markets for films, television programmes and additional Internet services continue to be developed.

Despite the huge variety of media and entertainment products, they all have knowledge. Writers,
editors, performers, designers, technicians, manufac-turers and others create the idea and realize it by
investing in it the ingenuity and technological complexity that make each product or service unique. Syn-
ergy of creative talents, diverse skills and knowledge of information technolo-gies - together increases the
value of printed, broadcast, electronic products, films, disks and Internet services that consumers pay for.

Thus, the mental activity of a person using information technology is es-pecially important in the
economic life of society. This point of view was shared by such scientists as D.Bell [10], M. Castells [8],
E.Toffler [11], who among other things, studied the epochal significance of the emergence of the
information society, the impact of information technology on social and politi-cal phenomena, etc.

The development of information technologies and informatization of society affects virtually all
spheres of human life. Therefore, the consequences of informatization of society are diverse.

First, as a result of Informatization of society, the social structure of so-ciety is changing — the number
of social groups is increasing and their number is decreasing, their ratios are changing. The number of
people engaged in intel-lectual work is increasing. Information becomes the main subject of work, in-
formation services appear.

Secondly, the information advantage that contributes to the redistribu-tion of economic, social and
political resources leads not only to information differentiation of society, but also to social and economic
imbalance. For this reason, with the introduction of new technologies, the primary objective of the state
should be to ensure equal access to them for all citizens.

Information technologies allow socially vulnerable groups of people (people with disabilities,
pensioners, single mothers) and people who do not have the opportunity to work outside the home, to
continue their work activi-ties. At the same time, the rapid growth and widespread introduction of in-
formation technology in almost all spheres of life, requires the mastery of skills to work with them, so that
many workers are forced to undergo retraining and training, and in some cases, to change their profession
in accordance with the new challenges of the labor market.

With the development of the knowledge economy and the information society, the share of
intellectual work in the employment structure of the popu-lation is increasing. With an increase in the
mental burden on a person, the demands placed on workers in terms of their professional,
psychophysiologi-cal qualities are tightened every year.

In general, we can highlight the following modern trends in the develop-ment of the informatization
of society:

1.Turning information into a valuable commodity. Currently, infor-mation flows resemble a river in
business and private life. Google describes the result of all the information accessible at any time and from
from any place, like the phenomenon "ZMOT - zero moment of truth". This means that the lev-el of
transparency in decision-making about purchasing has increased to a high level due to the fact that
complete information is becoming more accessible. Currently, there is a growing influence of start-up
companies that bring de-structive innovations, making money on the exchange of information or, more
precisely, on the direct connection of suppliers and buyers. Such a scheme is used by such companies as
Airbnb, Uber, etc.
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2. The development of the Internet of things. The Internet of things is the key technology on which
digital information is based. At present, the number of physical objects (household appliances, etc.)
increases every day, which can be connected to the Internet, thereby making a virtual copy of these things.
A virtual copy can contain the parameters of an object and the characteristics of its environment (this is
how information is collected). The data obtained allow to manage a physical object remotely via the
Internet. Thus, the Internet of things creates a mass of data that turns into information on modern
technolo-gies. This trend is based on the evolution provided by constant analysis. Such continuous
development of products can generate innovations. Thus, data col-lection and processing allow using new
ways of attracting value for business and private life. For example, fitness trackers that support a healthier
lifestyle can make life easier for many people. Work and research are underway to de-velop mechanisms
that allow things to interact with each other. Such mecha-nisms will allow to achieve automation of
interaction on conveyor lines, in lo-gistics systems, in the field of technical repair and maintenance of
equipment, etc. To date, there are already thermostats that allow you to regulate the tem-perature in the
apartment through the smartphone, while being out of the house. There are also entire cities where the"
Internet of things " is part of eve-ryday life. For example, Barcelona can be called Smart City.

3. Artificial Intelligence. Thanks to the capabilities of modern technolo-gies, today such services as
language translations, speech recognition, algo-rithms for finding the right solutions - have often been
used in everyday life. Progress in this area contributed to the emergence of computers with artificial
intelligence. Artificial intelligence is already outperforms human in some areas of knowledge. For
example, the Watson service from IBM, which plays chess professionally, makes medical diagnoses, and
also replaces people in those ar-eas where the use of computers was previously unthinkable [12]. Google,
Amazon and Microsoft offer assistants that can turn on and off lights, ventila-tion or music, report traffic
situations, report the latest world news or advise a restaurant nearby on your preference.

4. Matter digitization or 3D modeling. Physical objects are "printed" from raw materials through
additive or 3D printing, a process that transforms industrial production, allows the printing of products at
home and creates a whole range of opportunities for human health. Today the digitization of mat-ter is
carried out by companies in the sphere of service, construction, produc-tion of complex technological
products, oil production. The possibilities of 3D modeling can be seen from two aspects: building object
models; and filling models with data. The second option of 3D-modeling provides an opportunity to
optimize management decision-making processes and establish the relation-ship of product design tools
with the means of their production.

5. Augmented reality. This technology allows to add objects to the real world from the virtual world.
Although more often used in games with ele-ments of augmented reality, recently it began to use online
clothing stores — one can sit in front of the computer and try on clothes, glasses, swimsuits and then to go
to the store to buy favorite or order delivery. Augmented reality opens up new opportunities for
smartphones - maps filled with interactive da-ta around the world have become a universal tourist tool.

6.Synergy of technologies. The joint application of innovative digital technologies allows not only to
change a particular business process, but com-pletely to restructure the industry, having deduced to it a
product that was not available before. The most fascinating thing about digital transformation is the
changes that are taking place and the possibility of using all these technologies together. Some kinds of
technology synergy are so strong that they cause a qualitative change, setting the trajectory of future
development [13]. The most productive innovative technologies will be achievable in the symbiosis of
tech-nologies of the Internet of things with artificial intelligence. An example is the technology of face
recognition and analysis of street cameras.

7. The disappearance and emergence of new professions. The technolog-ical changes have
contributed to a significant shift in the employment structure in almost all sectors of the economy: in some
areas, employment is declining, some professions are on the verge of extinction. New technologies are
replac-ing traditional methods and tools, and skills. As an example, we can consider the impact of The
Grid service on the labor market. This service offers to use the services of robot-assistant Molly, who
develops sites on different platforms in a very short time without developers and engineers for just one
hundred dol-lars a year. With the advent of similar robots, many companies no longer need to hire website
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developers, since a robot is cheaper than a person's work, and works faster. In the new York stock
exchange instead of hundreds of clerks work a little more than a dozen giant robots, their work is
monitored by only a few engineers. It should be noted that those professions that are associated with
monotonous, routine work with a lot of unrelated data are subject to dis-appearance. According to the
research of the consulting company Boston Consulting Group, in the information society, the employment
of the popula-tion will increase by 6% in the first ten years, in the development of mechanical and
engineering solutions - by 10%. Specialists with knowledge in the field of programming and IT
technologies will be especially in demand [14]. According to the latest foresight forecasts, a package of
new breakthrough technologies in the world industry can emerge in ten years, which creates the need for
funda-mentally new competencies of workers and consumers [15]. Already, the soci-ety lives in
conditions of accelerating "inflation of qualifications,”" when the competencies that are needed now will
lose their value in the future, and there will be a need for completely new ones.

8. Blurring the traditional employment model. The global technological and economic trends of
recent years have contributed to the erosion of the tra-ditional employment model, which presupposes a
specific employer, an indefi-nite employment contract, full-time employment, clearly defined professional
positions and career prospects. Unstable economic environment increases the number of freelancers.
According to the research of Upwork and the Union of Freelancers, 55 million Americans worked as
freelancers in 2016, representing just over one-third of the American workforceLarge-scale global projects
re-quire a flexible workforce. Gradually, the key concepts related to employment in the post-industrial
society are replaced by new categories: mobile work-place, flexible schedule, fixed-term employment
contract.

9. The predominance of English due to the growing world leadership of the USA in the media and
entertainment industry. There is a growing demand for actors, substitutes, journalists with knowledge of
English and translators. Today, English has become one of the key requirements for qualified work.

Thus, at present, business and society are faced with serious changes caused by information
technologies. As we noted above, informatization will affect people's lives, destroying some old
professions and creating many new ones. But the impact of informatization of society on the quality of life
of the population is not limited to this and requires more detailed consideration.
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AKITAPATTBIK KOFAMHBIH TYPFBIHIAP/BIH OMIP CYPY CAITACBIHA
I9CEPI TYPFBICBIHAH KAJIBIIITACYBI MEH JAMYBbI

AnHoTtanusi.)KyMBICTBIH MakcaThl aKIapaTTbIK KOFaMHBIH TYPFBIHAAPIBIH 6MIip CYpy carachlHa BIKNAl €Ty
MOcCeIeNepin 3epTTey O0ombIn Tadbutanpl. JKyMbicTa KOWBUTFaH MaKcaTKa KOJI JKETKI3y VINiH JKYHeIiK oMic, FRUIBIMU
abCTpakIusUIay, aHajM3 JKOHE CHHTE3, CAIBICTHIPY dJicTepi KOJIaHbUIObl. Makaiana KapacTBIPBUIBIT OTBIPFaH
Macelne OOMBIHIIA aHAFYPIIBIM MaHBI3bl JKOFApPhl )KYMBICTAp TaJIAHBII, COFAaH CYHEHE OTHIPHIIN, aKMapaTThIK KOFaM-
HBIH KaJbINTACYBIHBIH TYXKBIPHIMaMachl HETI3/eNreH. «AKNapaTThIK KOFaM» TYCIHITIHIH TYpii JeuHUIMsIIapBIH
3epTTey apKbUIbl aBTOpiap OapiblK FajbIMIApMEH HAaKThl Oip JEHreine MaKylJaHATBIH, aKNapaTThIK KOFaMHBIH
epeKiIe KacueTTepiH Oenin kepcerkeH. JKyMbIcTa aknapaTThlK TEXHOJIOTHSIAPAbIH aIaMHBIH OMIp CypYiHiH OapJibIK
cayiajiapblHa BIKIAJ €Ty MocenesepiHe aca Haszap ayaapbuirad. COHbIMEH Oipre 3aMaHayd aklapaTThIK KOFAMHBIH
TOFBI3 HET13T1 1aMy TeHJICHIUIIapbl KOPCETUIIN, HAKTHI IIbIHAKBI MbICAJIIapMEH OEKITiIreH.

Tyiiin ce3mep: TyprbIHIAPABIH OMIp CYpy camachl, akNapaTThlK KOFaM, aKMapaTThIK >KOHE KOMIBIOTEPIIK
TEXHOJIOTHUSUIAp, 3aTTap HHTEPHETI.
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O®OPMHUPOBAHUE U PABBUTUE HHOPOPMAIIMOHHOT' O OBIECTBA
B KOHTEKCTE EI'O BJIMSIHUSI HA KAYECTBO )KU3HU HACEJIEHUSL

Annotanusi. Ilenpio paboTHI SIBISIETCSl MCCIeOBaHHE BOIPOCOB BIMSHUS MH(OPMAIIMOHHOTO OO0IecTBa Ha
Ka4yecTBO XM3HU HaceneHus.[locraBieHHast B CTaThe LENb pealn30BbIBANIACh C IPUMEHEHHEM CHCTEMHOTO MOAXO0/a,
METOZIOB Hay4YHOH aOCTpakiMy, aHAIM3a U CHHTE3a, CpaBHEHMs. B crarbe 060CHOBaHAa KOHLENLUS (HOPMUPOBAHUS
HHPOPMALIMOHHOTO O0IIecTBa HA OCHOBE KPUTHYECKOTO aHalM3a HamOojee 3HAYMMBIX PaboT IO HCCIeTyeMOMY
BoOIpocy. M3ydeHne CyIecTBYIONIMX Pa3InYHbIX AeUHHULMN MOHATHS «UH(OPMALMOHHOE OOIIECTBO» ITO3BOJIHIIO
aBTOpPaM CTAaTbU BBHIAEIHUTH YHHBEPCAJIbHBIE XapaKTEPUCTHKU HH()OPMAMOHHOTO OOIIECTBa, IPU3HAIOIINEC BCEMH
yu€HBIMH B ompenesnéHHON Mepe. Ocoboe BHMMaHMe B padoTe YAENEHO BOIPOCAM BIMAHHMS HH()OPMAIMOHHBIX
TEXHOJIOTHIl Ha pa3nu4HbIe Cepbl )KU3HEACATENHLHOCTH JIIoAei. Taxke BbIIENEeHBl IEBATh OCHOBHBIX TEHICHIHMI
Pa3BUTHUS COBPEMEHHOT0 HH()OPMALMOHHOT'O 00IECTBA, KOTOPbIE ObUIN MOJIKPEIUICHBI pealbHBIMH IPUMEPaMHU.
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KOMIBIOTEPHBLIC TCXHOJIOTUH, UHTCPHET Bemei&.
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STATE BUDGET OF KAZAKHSTAN:
PROBLEMS OF FINANCING AND USE

Abstract. The state budget for the purpose of reorienting the economy to large financial investments requires
the search for sources of structural changes, the determination of the ratio between state funds in the form of
budgetary appropriations and the own funds of enterprises. Despite the annual increase in state budget expenditures,
their effectiveness is decreasing. In the authors' opinion, the budget classification of the Republic of Kazakhstan is
used to compile and implement budgets and ensure comparability of budget indicators at all levels of the budget
system of the Republic of Kazakhstan. Budget classification is a grouping of incomes and expenditures of budgets of
all levels of the budgetary system and sources of financing of deficits of these budgets with assignment to
classification objects of grouping codes.

Keywords: state budget, problems, finances, incomes, expenses, system.

INTRODUCTION

With a view to macroeconomic stabilization, the financing of the state budget deficit since 1998 was
transferred to non-inflationary sources.

An important reform in the budget system of Kazakhstan was the creation of the National Fund and
Budget Code of the Republic of Kazakhstan.

Since gaining independence in Kazakhstan, the foundations of a modern public financial management
system.

A system of public finances has been created that meets the conditions and requirements of a market
economy, the legislative framework for financial support for the activities of public authorities at the
central and local levels. Implemented program budgeting and program classification of costs. Fixed
income sources with their distribution between the republican and local budgets.

Thus, from the moment of gaining independence in Kazakhstan, the foundations of a modern budget
management system have been formed. An integrated system for regulating budgetary legal relations was
created, unified principles of the budget system were established, a mechanism for saving oil revenues
was introduced, a system of interbudgetary relations.

Annually the current expenses and the volume of subsidies from the state budget for supporting the
housing and communal services, transport, agriculture.

At the same time, the taxation policy, which is not accompanied by the growth of the revenue base,
may in the long term be inadequate to increasing obligations. In the long run, this could lead to imbalances
in public finances.

Effective management of budgetary resources is also hampered by a large number of programs, the
implementation of which is assigned to various state bodies.
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MAIN PART

In December 2012, in the Address of the Head of State, the people of the country were presented with
the Development Strategy of the Republic of Kazakhstan until 2050. Its main goal is the creation of a
welfare society on the basis of a strong state, developed economy and opportunities for universal labor,
Kazakhstan's entry into the thirty most developed countries of the world.

President of the Republic of Kazakhstan Nazarbayev noted that: "... we should arm ourselves with the
new principle of budgetary policy - spend only within our capabilities.

The revenue part of the republican budget is formed from revenues in the form of tax and non-tax
revenues, proceeds from the sale of fixed capital and receipts of transfers.

The main part of the revenues of the republican budget is tax revenues: 2013. - 3.5 trillion. KZT -
67.8%, 2014. - 3.66 trillion. KZT - 62%, 2015. - 3.32 trillion. tenge - 54.3%, 2016. - 4.28 trillion tons. -
55.8% of all revenues of the republican budget (the share of tax revenues in the central budgets of
developed countries is 80-90%). Despite the increase in the amount of tax revenues in 2017. (approved in
the amount of 4.79 trillion KZT), the ratio is reduced to 50.2%. This change is due to an increase in the
receipts of transfers, the share of which was: in 2013. - 30.1%, 2014 - 35.6%, 2015 - 42,9%, in 2016 -
40.2%, and in 2017. - 48.74% of all revenues of the republican budget. Non-tax revenues amount to about
2% of the total revenue of the republican budget, and revenues from the sale of fixed capital, as a rule, not
more than 0.3%.

Expenditures of the budget are such expenditures of budgetary funds, which are directly related to
their development, performance by the state bodies of the functions and powers assigned to them. The
main indicator that determines the category of costs is the allocation of budget funds on a non-recurring
basis. Comparing costs with other types of costs, such as budget lending, the acquisition of financial
assets, repayment and servicing of loans, which, unlike costs, are recurrent, i.e. must be returned to the
appropriate budget on certain conditions.

The main share in the expenditures of the state budget is provided by social assistance and social
security (20%), healthcare (17%), industrial, agricultural development (15%) and administrative costs
(10%).

If we rely on the analyzed data, we can conclude that the Current situation shows a still weak
relationship between strategic and budgetary planning. In the case of a more detailed examination, it is
necessary to carry out some studies, the main goals of which are:

-Examination of theoretical-methodological approaches, i.e. data analysis

-The identification of problems, as well as ways to solve them

-Development of scientific and practical recommendations

The main objectives of research are:

- To investigate the theoretical and methodological aspects of the content of state budget expenditures

- Conduct an analysis of the execution of the state budget's expenditure side

- Develop proposals on improving the state budget of the Republic of Kazakhstan.

In order to realize these goals and objectives, it is necessary to address the initial understanding of
public spending.

Thus, Karl Marx viewed public spending as a method of primitive accumulation of capital. This is a
historical process, during which conditions were created for capitalist production. The concept of "initial
accumulation of capital" was first introduced in the writings of Adam Smith and developed by Marx in the
form of the theory of primitive accumulation.

In turn, George Keynes considered public spending as an instrument of state intervention in the
economy in conditions of unstable development.

In the opinion of the same authors I.N. Zhuk, E.F. Kireevoy expenses of the budget represent the
costs arising in connection with the fulfillment by the state of its functions.

The budget classification is a systematized grouping of budget revenues and expenditures on
homogeneous grounds, which is the basis for all budgetary activities of the state's financial authorities.
The budget classification provides a close connection with the plans, forecasts and programs of the state's
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economic and social development, with financial plans of the ministry and departments, organizations and
institutions; allows to combine individual estimates and financial plans into free estimates and plans,
provides a link between master plans and budget lists.

The budget classification provides an opportunity for economic and statistical analysis of revenues
and expenditures of the budgets of the RK, ensures the targeting of financial resources.

Budget classification includes:

- classification of budget revenues of the Republic of Kazakhstan;

- functional classification of expenditures of the budgets of the Republic of Kazakhstan;

- economic classification of expenditures of the budgets of the Republic of Kazakhstan;

- classification of sources of domestic financing of budget deficits in the Republic of Kazakhstan;

- classification of sources of external financing of the deficit of the republican budget;

- classification of types of state internal debts of the Republic of Kazakhstan;

- classification of types of state external debt of the Republic of Kazakhstan and state external assets
of the Republic of Kazakhstan;

- departmental classification of republican budget expenditures.

The budget classification is uniform for all levels of the budget system and is used in drawing up,
approving and executing budgets of all levels and drawing up consolidated budgets of all levels.
Legislative (representative) bodies of state power and bodies of local self-government have the right, by
their regulatory enactments, to further detail the objects of budget classification, without violating the
general principles of building and unifying the budget classification of the Republic of Kazakhstan.

The study of problems related to the organization and development trends and reform of the tax
system of Kazakhstan has not only theoretical but also great practical importance. They have historical,
social, legal, civil and territorial roots.

The study of the tax system problem is also necessary because in the economic literature there are
very contradictory views on such issues as the concept of the tax system, its components (elements) and
on a number of other issues, which leads to disagreements in the interpretation of the conceptual
apparatus.

In fact, you need to understand everything in order to assess the effectiveness of the use of public
resources. And I think that my long-term experience in economic structures, as akim of the city and the
region, where | had to control the activity of local executive bodies.

More than 30% of violations were committed due to non-compliance with accounting, the Budget
Code, more than 40% - of the branch legislation. At the same time, thanks to the measures taken in recent
years, including the improvement of the regulatory framework, the number of violations of the legislation
on public procurement and construction activities.

According to the results of audit activities, ineffective implementation of budgetary programs was
noted, associated, as a rule, with poor-quality planning, which subsequently adversely affects their
implementation, leading to a lack of funds.

Particular concern was the implementation of state and government programs. Last year, the programs
"Salamatty Kazakhstan", "Information Kazakhstan-2020", "Road map of business-2020", Program for the
development of the agro-industrial complex were checked. These are very important social programs, for
which considerable budgetary resources are allocated. However, the state audit showed that there are
system gaps in their implementation, including those associated with the selected mechanisms for their
execution.

For example, according to the results of the evaluation of the implementation of the state program
"Salamatty Kazakhstan" it is established that the measures taken so far do not sufficiently effectively
contribute to an increase in the life expectancy of the population, a decrease in maternal, infant and
general mortality, HIV and tuberculosis incidence, and an increase in the detection of cancer patients. The
situation is complicated by the shortage of medical personnel, especially in rural areas.

Systemic deficiencies are established in such areas as education, state expertise, agriculture and water
management, fuel and energy complex and the gas sector, transport. Numerous violations were identified
during the conduct of audit activities in the regions. These are the violations allowed in the
implementation of investment projects, program documents.
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In the Message "The Third Modernization of Kazakhstan: Global Competitiveness", the Head of State
stressed that it is necessary to radically improve the efficiency of using budget funds.

CONCLUSION

First of all, the President instructed to check the efficiency of using the funds allocated to the three
ministries: labor and social protection of the population, health, education and science. And this is not
accidental, since they account for more than 40% of the republican budget, and, most importantly, the
activities of these state bodies affect the interests of the everyday life of the country's population.

The state budget is actively used by the state to manage the economy. It plays an important role in
increasing the concentration of funds in the most important areas of social and economic development, in
improving the sectoral and territorial structure of the economy in accordance with socio-economic
development, in accelerating the intensification of production, in implementing a regime of economy in
the use of all types of resources. At the same time, the state budget, in all its forms of manifestation and
use, acts as a tool for managing the economy and has an integrated impact on social production and as a
financial document, an economic lever, and as an incentive.
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ECONOMY OF CENTRAL ASIAN COUNTRIES

Abstract. The modern world is characterized by instability, a change in balance sheets and a change in the
system of international relations. After the collapse of the Soviet Union, Central Asia was at the center of attention of
various external forces. The region was at the intersection of interests of both regional and global players. For the
world economy, the Central Asian region is interesting, first of all, as a source of raw materials. Oil, gas, coal and
metals are currently the most popular exported goods, in turn, agricultural products also provide dynamic growth for
last years.

During the quarter century independence Central Asian countries has developed in different ways and
trajectories. One has made big economic impulse and other one has slow down and face big crises. But all the time
period Central Asian countries have common priorities in economy and development. Because those countries are
connected not only by geographically, at the same time culturally, mentally even in some cases economic political
issues.

Article is about economic development and tendencies of Central Asian states as whole and separately. Author
gives from general to detailed analyses of GDP growth and its structure. On the other hand analyzes investment
climate and investment attractiveness of countries. Which explains countries’ and region’s current economic
situation.

Key words: Central Asia, Central Asian economy, economic development, economic growth, investment.

INTRODUCTION

In modern political understanding, Central Asia is Kyrgyzstan, Uzbekistan, Turkmenistan, Tajikistan
and Kazakhstan. There are other definitions, in particular - according to the UNESCO version - the region
includes Mongolia, Western China, northern India and northern Pakistan, northeastern Iran, Afghanistan,
areas of Asian Russia to the south of the taiga zone and five former Soviet republics of Central Asia. We
will use a narrower first interpretation of the region and consider the situation in the economies of these
post-Soviet Asian republics. To some extent, the socio-economic situation, mentality and cultural
background in these countries can be called similar [1].

The Central Asian region has a modest share in the global economy - about 0.3%. With a share in the
world population of about 1%, the economy is about 3 times behind in terms of GDP.

The new economic role of this region is caused by a number of factors:

e the region has many valuable resources, primarily large hydrocarbon reserves;

e Jocated in the center of the Eurasian continent, the region plays an important role in maintaining
the security and stability of the mainland,

e as well as due to the presence of a wide transport and communication network, the countries of the
region use their full potential as transit states.

MAIN PART

For the world economy, the Central Asian region is interesting, first of all, as a source of raw
materials. Oil, gas, coal and metals are currently the most popular exported goods, in turn, agricultural
products also provide dynamic growth.

According to confirmed data, the total volume of oil reserves in the countries of Central Asia reaches
15-31 billion barrels, and the total volume of natural gas reserves is 230-360 trillion. cubic meters, which

— 105 =——



Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

is 7.2% of the world's oil resources and 7% of gas resources. The region ranks 10th in the world in terms
of coal mining, and the 19th generation of electricity. It accounts for the large reserves of ferrous, non-
ferrous and rare metals, for the total gold production (Uzbekistan - 90 tons, Kyrgyzstan-24, Kazakhstan -
18.9), takes 9th place [2].

The states of Central Asia have a powerful mining, fuel and energy, metallurgical and chemical
industries concentrated mainly in Kazakhstan, Uzbekistan and Turkmenistan. In terms of oil production,
Kazakhstan ranks first (80 million tons); The second is Turkmenistan (6 million tons) and the third is
Uzbekistan (5 million tons). The deposits of natural gas are rich in Turkmenistan, which by reserves ranks
second in the CIS after Russia. Deposits of coal are available in all the republics, with the exception of
Turkmenistan.

Electric power in the countries of Central Asia is developed relatively well. Kazakhstan produces up
to 90 billion kW / h; Uzbekistan is 52-54 billion kW / hour.

Metallurgy is unevenly developed. Kazakhstan is singled out, smelting up to 2.0 million tons of steel
per year, and Uzbekistan (0.6 million tons). The polymetallic products are diverse: lead, zinc, copper,
chromium (Kazakhstan); lead, zinc, copper, gold, silver, etc. (Uzbekistan)[3].

The chemical industry is concentrated on the production of mineral fertilizers. The exception is
Kyrgyzstan, where the chemical industry has not developed.

Mechanical engineering is developing rapidly. It is concentrated in Kazakhstan and Uzbekistan,
where cars and trucks, buses are produced [4].

The light and food industries are more or less developed everywhere.
Agriculture plays a significant role in the economy of Central Asia. The leading place belongs to
agriculture. The main arrays of irrigated land are in Uzbekistan, Turkmenistan and Tajikistan, which
specialize in the production of industrial crops and, mainly, cotton. In turn, Kazakhstan and Kyrgyzstan
specialize in the production of grain crops. Grain growing is also developed in Uzbekistan.

Sheep breeding occupies a leading position in livestock breeding. This applies to a greater extent to
Kazakhstan, Kyrgyzstan, Uzbekistan and Turkmenistan. Breeding cattle is characteristic of suburban areas
and densely populated oases.

Table 1 - GDP 2012-2017 by countries, (USD billion)

2012 2013 2014 2015 2016 2017

Kazakhstan 208 236,6 221,4 184,4 137,3 159,41
Uzbekstan 51,82 57,69 63,07 66,9 67,01 48,72
Turkmenistan 35,16 39,2 43,52 35,8 36,18 42,36
Kyrgyzstan 6,61 7,34 7,47 6,68 6,81 7,56
Tajikstan 7,63 8,51 9,24 7,85 6,95 7,15

The last 3 years, the leader of the region of Kazakhstan, the GDP in US dollars is falling. This is due
to both the depreciation of the national currency and the problems in the economy of the republic. The
second largest economy - Uzbekistan - on the contrary, is growing steadily.

If you look at GDP growth, you can see that Kazakhstan has the smallest growth, which is associated
with large volumes of this country, while small economies can more easily achieve high growth due to the
"low base" [5].

GDP per capita, also show that the leaders are the exporters of Kazakhstan and Turkmenistan.
Although Uzbekistan is also an oil exporter, its GDP per capita is lower both due to smaller production
volumes and more population.

The level of inflation in the region is at a fairly high level. On average, by 6-7% in the period under
review. It is also necessary to note the volatility of the price dynamics. So in 2016 there was a sharp jump
in prices to Kazakhstan and in the same period a fall in prices in Uzbekistan and Kyrgyzstan.

The leader in terms of foreign trade is Kazakhstan. Although in 2014-2016 years the decline of this
indicator was noted due to the depreciation of the national currency against the dollar and the fall in prices
for Kazakhstan's main export commodity - oil. On the second place in terms of foreign trade are quite
industrially developed Uzbekistan and Turkmenistan. At the same time in Uzbekistan this indicator is the
most stable (about 25 billion US dollars). The least volumes of foreign trade are observed in countries
with less developed industry and economies in the region: Kyrgyzstan and Tajikistan.
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Graph 1 - GDP growth rate 2012-2017 by countries, (%)
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KAZAKHSTAN. Kazakhstan is undoubtedly the leader among other countries in Central Asia in
terms of the level of development and capacity of the economy. In 2016, Kazakhstan occupied 56th place
among the 191 countries in terms of GDP. More than half of the total GDP of the Central Asian region is
in Kazakhstan. At the same time, the dynamics of GDP growth is lower than in other countries of the
region due to a higher comparison base. The Republic of Kazakhstan has significant deposits of mineral
and energy resources - 99 of the 110 elements of the Mendeleyev table have been discovered in the bowels
of the country, 70 have been explored, more than 60 have been used, including 8% of the world's iron ore
reserves and about 25% of uranium. The country has one of the most powerful oil and gas potentials in the
Caspian region: Kazakhstan accounts for about 3% of the world's oil reserves and 1.2% for natural gas,
and the country continues to increase energy production and exports. Kazakhstan is also one of the main
producers of wheat in the region.

UZBEKISTAN. Uzbekistan also has significant natural and production potential, based on natural gas
reserves (7.8 trillion m3), oil (1 million tons), copper, uranium, phosphorites, rare earths and precious
metals. The republic holds the fourth place in the world for gold reserves, and the seventh for its
extraction.

Uzbekistan is one of the top three countries in the world for the production and export of cotton, in
addition, also exports gold, uranium ore, mineral fertilizers, natural gas, textile and food products, metals,
cars. The amount of exports in 2010 amounted to more than 13 billion dollars, imports (mainly industrial
products) - 8.8 billion dollars. One of the main articles of foreign exchange earnings in the economy of
Uzbekistan is a powerful mineral and raw materials base. In the city of Asaka there is a large plant "GM
Uzbekistan" for the production of cars under the licenses of Daewoo and Chevrolet, in addition, the only
aircraft plant in Central Asia was opened in the country.

Among modern priorities of development of Uzbekistan is to ensure stable and balanced growth rates,
structuring and modernization of the economy, technical and technological renewal of its most important
branches, further liberalization of the tax policy; creating a maximum of favorable conditions for private
business and a gradual decrease in the state's presence in the economy; attraction of foreign investments;
expansion of the scale of reforms in the banking and financial system and in the municipal economy. The
focus is on fuel and energy and gas and petrochemical complexes, energy, gold mining and non-ferrous
metallurgy, chemical and textile industries, and the sphere of information and communication
technologies.
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TURKMENISTAN. In Turkmenistan, oil, gas, sulfur and potassium are abundant. The main branches
of industry in Turkmenistan include refining and processing of oil and natural gas; production of glass,
fabrics (mainly cotton) and clothing; the food industry. Turkmenistan actively encourages interested
foreign companies to participate in the development of gas fields on the Caspian Sea shelf - the current gas
production figures in the republic should grow three times by 2030 [6]. Therefore, one of the most
important events in Turkmenistan is the annual International Gas Congress demonstrating continued by
the current leadership of Turkmenistan to reduce the level of foreign policy and external economic
isolation of the country that took place during the presidency of Parmurat Niyazov.

This small country in terms of natural gas reserves ranks 4th in the world, having the second largest
gas field. There are also rich oil reserves. In addition to oil and gas, Turkmenistan has significant reserves
of sulfur, iodine, bromine, mirabilite, lead, various raw materials for the construction and finishing
industry.

The basis of the economy of Turkmenistan at present is the fuel and energy complex, which includes
oil and gas, as well as oil refining industries, they bring the main foreign exchange earnings and form the
basis of external commodity turnover. According to various estimates (OPEC, the independent US agency
EIA, the British oil giant BP), Turkmenistan produces about 200-260 thousand barrels of oil daily (28-36
thousand tons) and annually - about 70 billion cubic meters of gas, 11th place in the world.

Turkmenistan's plans for the further development of this industry are grandiose. Thus, according to
the program of development of the oil and gas industry of Turkmenistan for the period up to 2030, it is
planned to increase oil production to 110 million tons by 2030, and to 250 billion cubic meters of natural
gas by 2030. To achieve these goals, the government of Turkmenistan is taking measures to attract foreign
investments to this branch of the national economy. The official information is not available on the exact
amount of foreign investment in the country's economy. According to some media reports, the amount of
foreign investment in the oil and gas industry in 2014 was about 10 billion US dollars and continues to
grow. Quite possibly, this is true, since Turkmenistan does increase oil and gas production from year to
year.

In view of the widespread cotton production in Turkmenistan, the textile industry is well developed.
There are enterprises of the chemical and metallurgical industry on the territory of the country, as well as
the development of the Caspian shipbuilding industry. The agricultural branch of the economy is also
developed in Turkmenistan. The leading agricultural sector is cotton growing, and grain growing is also
highly developed - the production of wheat and rice. There are farms engaged in horticulture, melon
growing, vegetable growing. Livestock breeding is represented mainly by horse breeding (Turkmenistan is
the birthplace of Akhalteke horses), sheep breeding and camel breeding, the production of cattle is less
developed.

KYRGYZSTAN. The economy of the republic consists mainly of industry, the agricultural sector of
the service sector, and in the service sector employs less than half of the able-bodied population. In 2011,
the volume of remittances made up 29% of the country's GDP. These are the dominant sectors that provide
employment and economic growth in the country. The industry is represented by energy and mining. In
the 1990s, the republic experienced de-industrialization and a large recession even by Central Asian
standards: Kyrgyzstan's GDP in 1990-2001 declined 10.35 times (in neighboring Uzbekistan for the same
time it was 3.45 times). A significant part of agricultural products is exported. An important part of
Kyrgyzstan's income is tourism. In Kyrgyzstan, there are huge reserves of antimony, mercury, lead, zinc
and other precious metals, as well as significant hydropower resources.

TAJIKISTAN. The economy of Tajikistan is oriented to agriculture, the country is rich in mineral
resources (hard coal). In the structure of Tajikistan's exports, about 80% is occupied by raw materials and
materials: aluminum, cotton, ready-made foods, precious and semiprecious metals and stones. Tajikistan
possesses inexhaustible reserves of water resources, and also concentrated in itself more than 55% of all
water resources of the region. During the years of independence the structure of employment has changed
greatly, industrialization of the economy has taken place. Achievement of the status of the country, as an
industrial-agrarian, will ensure the implementation of the National Development Strategy of the Republic
of Tajikistan until 2030. Since 2000, there has been a steady economic growth of 5-7%. For the
development of the economy, 4 free economic zone (FEZ) have been opened by the government and they
are functioning well today. A number of economic privileges have been granted to FEZ subjects. They are
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exempt from taxes and customs duties. All administrative barriers for the development of FEZ have been
removed. In 1991 - 2013 the share of employed in agriculture decreased from 36% to 19%, while the share
of employed in industry increased from 21% to 51%, in construction it decreased from 8% to 3%, in the
service sector from 35% to 27% . The economy of Tajikistan is vulnerable to external shocks due to a
narrow export structure and high import dependence. High level of labor migration. A fairly large
proportion of the rural population lives in poverty.

The most significant sector of Tajikistan's economy is agriculture, its share in 2015 accounted for
more than a quarter of GDP. Further (in descending order on the contribution to GDP) are: industry, trade,
transport, communications, services, construction and other industries. The main agricultural crop of
Tajikistan is cotton, up to ninety percent of the raw materials are exported. Also, Tajikistan grows grain,
vegetables, fruits, tobacco, potatoes, developed cattle. On the territory of the country there are large
reserves of silver, gold, iron, lead, antimony, coal, table salt, precious stones, oil and gas. Explored
deposits provide raw materials for such industries as chemical, mining, metallurgical, engineering [7].

CONCLUSION

A very well-developed and promising industry is the electric power industry, Tajikistan is a major
exporter of electricity, in terms of hydropower reserves the country is on the eighth place in the world. But
still the largest and most significant industry is light industry. In Tajikistan, a lot of enterprises that
process agricultural raw materials: cotton, silk, as well as carpet weaving, sewing and knitting factories.
The main foreign trade partners of Tajikistan are Russia, China, Kazakhstan, Turkey. The share of partner
countries in the CIS accounts for almost half of the total foreign trade turnover. As in many other
countries of the former USSR, labor migration in Tajikistan is very common. The bulk of labor migrants,
and their number is more than half a million, is on earnings in Russia. The money transferred by means of
money transfers is a significant part of GDP. Despite the fact that Tajikistan is not a rich state, analysts
give a very successful forecast for the further development of its economy. The main thing that can
favorably affect the pace of economic growth is Tajikistan's integration into the global economy. One of
the ways of such integration is its entry into the Customs Union. In addition, analysts give favorable
forecasts regarding the growth of prices for aluminum and cotton, which are the main export items in
Tajikistan, which will bring additional revenues to the budget.

As a conclusion we can say that Central Asian countries are abandon in natural recourses and
agricultural industry. At the same time government of these states making strong economic policy to
diversify economy and transforming the GDP structure steady.
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EBpasuiickuii HanmoHanbHbli yHUBepeuTeT uM.JI.H. I'ymuneBa
9KOHOMMUKA INIEHTPAJIBHO-ABUATCKHUX CTPAH

Annoranusi. COBpeMEHHBIH MHpP XapaKTepU3yeTcs HeCTaOWIBHOCTBIO, M3MEHEHHEM O0ajlaHCOB U CHUCTEMBI
MexayHapoaHbeix oTHomeHud. ITocne pacmaga Coserckoro Coro3a LleHTpanmpHast A3us Haxoquiuach B LEHTpE
BHUMaHHs pa3UYHBIX BHEIIHMX CWI. PervoH ObUI Ha IepeceYeHHH HWHTEPECOB KaK pPErHOHANBHBIX, TaK W
I00aNBHBIX MIPOKOB. [yt MHpOBOH 3KOHOMHMKM pernoH lleHTpanbHOI A3nMM HMHTEpeceH, NMpEeXIe BCEero, Kak
UCTOYHMK CbIpbsi. HedTb, Ta3, yroinp M MeTauibl B HacTosIIee BpeMs SBIIIOTCS Haubojee HOMYJISPHBIMU
SKCIIOPTHPYEMbIMU TOBAapaMH, B CBOIO OYEPEAb, CEINbCKOXO3SHCTBEHHBIE IPOAYKTHI TaKkKe O00eCHeYnBaIOT
JIMHAMUYHBIA POCT 32 NOCIEAHME Trojbl. B TeueHHMM 4YeTBEpTH BEK HE3aBHUCUMOCThH cTpaH lleHTpanbHONH A3suu
pa3BHBAIACH MO PA3HBIMHU IyTSIMHU W TpaekTopusiMu. OIMH M3 HUX caenan OONbIIONH SKOHOMHYECKHH HMITYJIbC, a
JIpyToi 3aMeAssieTCsl U CTalKuBaeTcs ¢ OonpmmmMmu Kpusucamu. Ho Bce Bpemsi LleHTpanbHbIe a3maTckue CTpaHb
UMEIOT o0Iiye MPUOPHUTETHI B SKOHOMUKE W B pa3BUTHU. [loTOMy YTO 3TM CTpaHBl CBA3aHBI HE TOJBKO
reorpaMuECKUM IIOJIOKEHUEM, €IIe U OHU CBSA3aHBI C KyJIBTYPOH, MBICIIMU U B HEKOTOPBIX CIIydasX dKOHOMHKO-
MOJUTHYECKUMHU ITpoOIeMaMu.

Cratbs MOCBAIICHA 3KOHOMUYECKOMY PA3BUTUIO M TCHACHUUAM I_[eHTpaJ'H)HO-a3I/IaTCKI/IX rocyaapCTtB Kak
LIEJIOT0, TaK M OTAEIBbHO. ABTOp HaeT OoT oOmero noapoOHbid ananmus pocta BBII u ero crpykrypsl. C npyroi
CTOPOHBI, AHAJIU3UPYIOTCS HHBECTUIMOHHBIN KIMMAaT U MHBECTHLMOHHAS IPUBJIEKATENBHOCTb ATUX CTpaH. OTO
00BSCHSET HBIHEIIHEE IKOHOMHYECKOE MOJI0KEHHE CTPaH U PETHOHOB.

KuroueBsblie cioBa: LlentpanbHas A3zus, s5KkOHOMUKa LleHTpanbHOM A3MH, S5KOHOMHUYECKOE PA3BUTHS, SKOHO-
muyeckuit poct, BBIIL.
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JL.LH. l'ymunes arbiHaars! Eypasust yiITThIK yHUBEPCUTETI
OPTAUJIBIK A3USI MEMJUIEKETTEPIHIH 9KOHOMMKACBbI

AnHoTanus. XanbpIKapalblK KaThIHACTAP XKYHecl MEH TojJeM OalaHCTaphIHBIH ©3TepyiHiH HOTHXKECIHIC Ka3ipri
3aMaH TYPaKCHI3JBIFRIMCH CHIATTanaasl. KeHeC OJaFbIHBIH BIABIPAyBIHAH KCHiH OpPTANBIK a3us eJJepi KOnTereH
CBIPTKBI KYINTEPIiH HazapblHIa KOsl AWMaK peTiHae eHIpiiK >koHe jkahaHIBIK casicaT MYIIECIHIH TOFBUIBICHI
6omnmer. JXKahauneik sxkoHOMUKA YImiH OpTanblK A3ust OopiHeH OYPHIH IIUKi3aT K631 peTiHAe KBI3BIKTHIPALL. MyHau,
ra3, KeMip J>XoHE MeTaluimap Ka3ipri Ke3le €H KON JKCIOPTTalaThIH Tayap OOJim TaOBUTagsl, ©3 Ke3eTiHIe
aybUIIIAPYaIIbIIBIK OHIMAEP] COHFBI KBULAAPHI KAPKbIHIBI 6cy YcTiHze. LIIupek FachIpiblK TOYENCI3AiK FYMBIPbIHIA
Opranblk A3ust eniepi 9pTYPIIi KOJIIAPMEH KOHE TPACKTOPHUSIIAPMEH JaMbLibl. Bipi ylIkeH 9KOHOMUKAIIBIK UMITYJIEC
JKacar xarca, keseci 0ipi OoceHen api JarmapbicTapra yibIpan kaTTel. JlereHMeH, opkaiiian Opranbik A3us enaepi
SKOHOMHKAJIBIK JAMYbl OPTHIK Myeae 00l OUTKEHI 0Chl MEMJICKETTEP/II TEK KOPIIIEC OpHAIacy FaHa eMec,
MOJICHH JKOHE PYXaHH, TIlITI KeH xKaraaiiapabl SKOHOMHUKAIBIK-CAsCH MOCEIIENep /e ThIFbI3 OailIaHBICTHIPAIBL.

Maxkana, OpTanblk A3usi MEMIJICKETTEPiHIH OipTyTac opi JKEKEJIEereH 3KOHOMHUKAJIBIK JaMybl MEH TCHJICHIIHS-
napeiHa apHanangsl. ABTop JKIO mamy KapKeIHBI MEH KYpPBUIBIMBIHIA HAKThHI Tannayiap skacaraH. COHBIMEH KaTap,
aTAJIMBIII eJJCPACTI WHBECTHIUSUIBIK TapTHIMIBUIBIK ITEH WHBECTHIMSUIBIK KIUMATTHI Ja Tanmail keremi. by ockr
MeMIIEKETTep MEH aiiMaKThIH OYTiHT1 SKOHOMHUKAIBIK 1aMy KaFTalbIH KOpCEeTeIi.
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FORMATION OF PATRIOTISM IN THE FRAMEWORK
OF THE PROGRAM " RUHANI ZHANGYRU " AS A HISTORICAL
FACTOR OF THE DEVELOPMENT OF KAZAKHSTAN

Abstract. In this article, the author examines Kazakhstan's patriotism, which is a new paradigm of state policy
and ideology. Undoubtedly, its appearance and approval in the Republic of Kazakhstan was associated with the
strengthening of the state's independence. Today, in the age of a rapidly changing picture of the world and new
global challenges to mankind, the need to educate the true patriots of our country is growing: "We need to educate
ourselves and our children with new Kazakhstan patriotism. This, above all, is the pride of the country and its
achievements. " Very topical, this year the Kazakh language was given the status of the state language in
Kazakhstan. The issue of preserving the symbol of our statehood - Kazakh language became one of the key from the
first day of independence.

Keywords: patriotism, history, development, nation, education, customs, traditions, culture.

INTRODUCTION

There is no state on our planet that does not need the patriotism of its citizens. This personal
characteristic of an individual is the source of strength, the unity of the people and the integrity of the
state, mobilizes to solve the strategic tasks facing the society.

The President of the country in the "Strategy" Kazakhstan-2050 ": New political course of the state"
stressed the importance of forming a new Kazakhstan patriotism as a cementing idea of statehood [1].

It contains the responsible responsibility of each citizen for the fate, security and future of our
country, as well as the comprehension of all compatriots, regardless of nationality and confession,
customs, traditions, history, culture and languages of the people of a multinational country. "To be a
patriot is to carry Kazakhstan in your heart", - so vividly defined this value The head of our state.

«Ruhani Zhangyru» - a program article of the Head of State aimed at reviving the spiritual values of
Kazakhstanis, taking into account all the contemporary risks and challenges of globalization. The article
emphasizes the importance of modernizing public consciousness, developing competitiveness,
pragmatism, preserving national identity, popularizing the cult of knowledge and openness of citizens'
consciousness. These qualities should become the main reference points of a modern Kazakhstani citizen.

MAIN PART

Therefore, we, the teachers of the university, are faced with the task of pragmatically and realistically
addressing issues of education of patriotism, understanding that young people will love the country, be
proud of it if the state guarantees every citizen the quality of life, security, equal opportunities and
prospects.

Patriotism is a moral and political principle, a social feeling, the content of which is love for the
fatherland, pride in its past and present, its readiness to subordinate its interests to the interests of the
country, the desire to protect the interests of the motherland and its people. Ensuring the national security
of the country depends on the active opposition of true patriots to the information-psychological impact on
the consciousness of man and the people through the language environment and through language. The
question of knowledge of the Kazakh language is always associated with the formation of Kazakhstani
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patriotism, since knowledge of the Kazakh language is primarily a knowledge of the state language of the
country. According to Puhovich L., the issue of the state language, as part of national identification, poses
a certain threat to the country's security and stability. At the same time, the successful solution of the
language problem can give a powerful impetus to the further development of democracy and will create
prerequisites for the country's entry into the list of the fifty most competitive states in the world [2].
Language, being a means of communication, communication, can also act, as the President of Kazakhstan,
Nursultan Nazarbayev, "a powerful weapon capable of uniting the Kazakh people" [3]. Therefore, the
active protection of the language environment is an important aspect of the country's national security and
the formation of a new Kazakhstani patriotism.

According to the results of the sociological survey of the Foundation for the Development of the State
Language, more than 70% of Kazakhstan's youth are fluent in the state language. The survey involved
about 5 thousand respondents aged 18 to 30 years from different regions of Kazakhstan. Respondents were
offered several answers regarding their level of knowledge of the state language. According to the data,
77.7% of respondents are fluent in the Kazakh language, 10.3% of the respondents know at the level of
conversation, 5% answered "I understand, but do not speak", 3.7% - "I know a few words, I can
understand simple sentences" 1.6% do not know the state language at all and 1.7% said "I do not know,
but I'm going to start learning" [4].

In the Republic of Kazakhstan, a harmonious language policy is implemented, ensuring the full
functioning of the state language as an important factor in strengthening national unity while preserving
the languages of all ethnic groups living in Kazakhstan [5]. Within the framework of the State Program for
the Development of Education of the Republic of Kazakhstan for 2011-2020. [6] before the higher school
tasks of improving the teaching and educational process for the development of the state language, for
which the universities of the republic established training centers for the Kazakh language, introduced
mandatory training courses, office work in the Kazakh language.

A focus group was conducted to analyze the state of the implementation of the state language policy,
and to identify the connection between the knowledge of the state language and the formation of
Kazakhstani patriotism by teachers of the Department of Social Work and Socio-Political Disciplines. The
participants of the focus group were the first-year students of various specialties of the Karaganda
Economic University Kazpotrebsoyuz.

The focus group is a methodology that allows to penetrate deep layers of motivation of people's
behavior, their expectations, hopes, experiences and personal experience. It allows you to find out what
people think about the problem being discussed, why they think so, what motivates them, how they react
to certain phenomena, what factors actually influence them, what determines their actions and what
incentives they are guided by. Their group discussion, which takes place in the form of a discussion, is
organized in such a way as to obtain from its participants "subjective information" on this or that issue.
The focus group is a qualitative research method. Data obtained with this method have no statistical
justification and do not reveal quantitative parameters of consumer behavior. They are subjective and
characterize the psychology of people, and not the objective state of affairs in practice. They allow you to
get feedback from real consumers, to hear their voice, to find out possible opinions and reactions to
phenomena and actions, to discover new problems, to provide various options for the development of the
phenomenon and to put forward hypotheses.

The first cluster of focus group questions was devoted to assessing the general idea of students about
the legal bases for the functioning of languages in the Republic of Kazakhstan. To the question: "How do
you know the normative documents regulating relations in the sphere of language development in the
Republic of Kazakhstan?", Replies were received:

"The main normative act regulating these relations in the society is the Constitution of the
Republic of Kazakhstan, article 7, which states that the Kazakh language is the state language in the
Republic of Kazakhstan."

- "Along with the Kazakh language, according to the Constitution, the Russian language is officially
used."

- "The Law of the Republic of Kazakhstan" On Languages ".

- "The law of the RK on the media, according to which the media (TV programs, periodicals) must
devote more airtime to broadcasts that are broadcast and published in the state language".
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Respondents' answers, taking into account the first course of study at the university, indicate that they
have certain ideas about the legislative documents functioning in the state. At the same time, it should be
noted that the majority of respondents did not answer anything on the merits of the issue, much less they
could not fully analyze the content of the laws. Participants in the focus group, as shown by the beginning
of the discussion, are not sufficiently well-informed about the content of laws and program documents
regulating relations in the sphere of language development. Unfortunately, no one mentioned the
implementation of the cultural project "The Trinity of Languages" in Kazakhstan, which today can serve
as an example for other countries of the world in terms of popularity in the society and the level of its
effectiveness. Thanks to the realized language policy in the RK, the state language is gradually developing
and conditions are being created for the development of the languages of all ethnic groups. This year
marks the 25th anniversary of our first legislation on languages. The knowledge of all citizens in the future
state language will make us even more equal, will strengthen unity. At us in 15 languages there are 60
mass-media, including 34 newspapers and 26 sites of the ethno cultural centers.

To get answers to the next question "Why did the President of Kazakhstan Nursultan Nazarbayev at
the 21st session of the Assembly of the People of Kazakhstan" Strategy "Kazakhstan-2050": culture of
peace, spirituality and harmony "demand the exact implementation of the norms of the law" On languages
"in all corners of Kazakhstan?", Moderator quoted excerpts from the speech of the President of the
Republic of Kazakhstan: "As for our capital Astana, it should become a worthy example of tolerant
international relations, all norms of the law" On languages ", in particular, objects road infrastructure,
public transport, streets, avenues, other city facilities should have indexes in full compliance with the
requirements of the legislation, in Kazakh and Russian languages - and this applies to all regions and
regions. " "Today it is not always painted, bus stops are announced only on one for some reason, the signs
of the routes are also on one, this is a violation of the Constitution ...". After that, the following answers
were received:

- "I completely agree with the President, you can not break the law."

"The infringement of the rights of the Russian-speaking part of the population must not be
tolerated."

- "Every nation has a right to language."

- "In the Soviet times tablets, signposts were only in Russian, now - in Kazakh, this is also an
extreme."

At the same time, such remarks were made: "But you can understand these words differently, Russian
speakers can interpret this statement as" it is not necessary to learn the Kazakh language, “This can push
the mastery of the state language for more distant periods”.

In continuation of the discussion of the problem, the participants of the discussion were asked the
following questions: "Do you think that the requirement to know the state language is coercion of the state
or the duty and duty of every citizen of Kazakhstan?", "How do you think, what measures should be
applied to a person who ignores the study of the state language? "and" Do you agree that the state
language is one of the main factors in the consolidation of the people of Kazakhstan? ", which were
followed by contradictory answers, namely:

"This is coercion. Russian language, native speakers of Russian predominate in Kazakhstan and
therefore do not force them to teach Kazakh. "

- "I believe knowledge of the Kazakh language is a duty of every citizen of Kazakhstan."

"Personally, I do not want to learn the official language."

- "Why learn the state language, if on a par with it acts Russian."

"Adult people do not need to know the state language for 50 years, since it is difficult and even
impossible to master a new language in adulthood."

"Everything depends on the field of activity. If professional activity requires knowledge of the
Kazakh language, then it is necessary to teach. "

- "Requirements for knowledge of the state language when applying for a job should not be."

"There is a category of people who study the state language as a need for spiritual growth and
practical necessity."

- "You can not use violent measures against a person who does not want to learn the state language,
he must himself come to life in the process of vital activity".
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"This is a" stick "about the two ends. Outside the country, knowledge of the Kazakh language can
bring together, and within the country the requirement to know the state language for regions of compact
residence of the Russian-speaking population can lead to strife with other regions. "

The atmosphere of the discussion, established in the focus group, allows us to say that modern youth
understands the need to learn the state language, but so far there is no complete awareness of this need.
The answers of freshmen, sounded like reflections, often could change the existing opinion of the
participant in the discussion on the need to learn the state language. At the table there were answers and
replicas that made young people take a different look at the content of the issues under discussion. Many
participants realized that this is not a personal issue for everyone, but it is an objective today's reality "to
know the state language". Analyzing the respondents' answers, we were convinced that it is necessary to
hold a legal universal education with students explaining the provisions of the current Law of the Republic
of Kazakhstan in the field of language development, which reads: "It is the duty of every citizen of the
Republic of Kazakhstan to master the state language, which is the most important factor in the
consolidation of the people of Kazakhstan" [7 ].

After listening to the previous answers of the respondents, a question was asked to them: "In the
Republic of Kazakhstan, the infringement of the rights of citizens on a language basis is not allowed. Have
you been in a situation where this provision of the law is not being implemented? ":

- "Yes, there are such cases. | myself did not encounter this, but my friends told me about this case. "
(An example was given from the life of friends).

- "Everyone should determine for themselves whether the state language is necessary or not."

- "Experts need to know two languages, it's good."

- "If a person works in the sphere of providing services, then it is necessary to know the state
language, this will have a good impact on the career and this is not an infringement of rights."

- "Modern companies require knowledge of the state language, based on the needs of their clients."

- "Ethnic Kazakh should know Russian at the domestic level, as well as Russian - know the spoken
Kazakh".

CONCLUSION

The answers of the participants in the discussion allow us to say that young people do not experience
discrimination and infringement of rights on the language principle. In all social spheres, the state
language and the language of interethnic communication are used in parallel - Russian. In this case, there
are special cases of misunderstanding on the part of representatives of the titular nation - Kazakhs, and
representatives of the Russian-speaking part of the population of the state language policy. That allows us
to talk about the need to focus the attention of the state and the public on the education of the people's
tolerance, as the basis of state security.

Based on the content of the discussion, it can be concluded that the bulk of the respondents realize
that without the knowledge of the state language, it is impossible to obtain educational grants, to make a
career in government institutions, in the service sector, in law enforcement and the judiciary. It is
encouraging that youth gathered at a round table understands that in the state the main criterion of
professional growth is knowledge of the Kazakh language, rather than nationality.
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AHHOTauMsA. B maHHO# cTaThe aBTOpOM paccMarpuBaeTcs Ka3zaxCTaHCKHI MaTpUOTH3M, KOTOPBIA SIBISETCS
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HEOO0XOJAUMOCTh BOCITUTAHUS MCTUHHBIX MATPUOTOB Halled crpaHbl: «Hamno BOCIIHTHIBATH B ceO¢ M B HAIIUX JCTIX
HOBBIM Ka3aXxCTaHCKUM NHaTpuoTH3M. ITO, MPEXKIE BCEro, ropJocTb 3a CTpaHy M €€ AOCTHXKEeHHs». Becbma
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