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DEVELOPMENT OF NOZZLE-FREE CAPILLARY
POROUS DUST-AND-GAS COLLECTORS WITH FOAM
GENERATING AND DEFOAMING STRUCTURES

Abstract. The nozzle-free foam generators of air mechanical foam were designed along with its case, inlet and
outlet nozzles, a set of grids and sprayer. They help to conduct foam generation processes with high effectiveness
under low hydro-and-gas dynamic resistance. For further enhancement of the combined processes of gas mechanical
foam and collecting micro-and-ultramicroscopic dust, a dust collector along with its case, inlet and outlet nozzles, a
set of grids and sprayer was proposed, which is equipped with defoaming grid porous structure, whereas foam
generating and defoaming structures are installed into in case consequently as per the dusty gas movement and
sludge collector. Besides, each subsequent grid of foam generating porous structure is made with the increased size
of cells following the cleanable gas; e.g. made of metal cells for clearance 0,08*%0,14*1, and defoaming made of
grids with decreasing size of cells following the cleanable gas, e.g made of metal cells for clearance 0,4*0,14*0,08.

Keywords: dust-and-gas collector, capillary porous structures, porous foam generator, foam generation, heat-
mass exchange, vapor bubble.

Research of heat-mass exchange processes by boiling of pure liquids in capillary porous structures
revealed a behavior of the internal (thermal hydraulic) characteristics, generation of vapor phase, the
density of generation centers, discharge of drops from the structure, bubble departure diameter and
frequency of bubble departure, the speed of bubble growth [1-5]. The different porous systems were
developed applicable to heat and power units [6] and the relevant calculations were performed to verify
trial data with accuracy £20% in a form of criterion equation for bubbling, injection, suction, pseudo
fluidization, foam generating [7] and focused on highly effective nozzle-free capillary porous dust-and-
gas collectors with foam generating and defoaming structures [8-13].

Let’s review a new class of nozzle-free dust-and-gas collectors. Invention called “Dust Collector”
[article No.1456608, MKI E21F 5/04, 1989] refer to the different industries of national economy for
highly effective gas (air) cleanup from micro-and ultramicroscopic dust (size of fractions less than 5%107
m and 0,25*%10° m accordingly), for example, in fuel combustion, processing and transportation of dusty
materials, removal of vent emissions.

There is a known device for collecting gases and aerosols [article N0.309717, kl.V. OlId 47/04, 1971],
which contains inlet and gas removal nozzles, case, fiber attachment located in case, gasket and baffle,
mist separator.

The disadvantage of this device is its low effectiveness for collecting micro-and ultramicroscopic
dust, defined by the size of nozzle pores, that leads to a high material consumption, high hydraulic
resistance as per the liquid movements and gas dynamic resistance whilst flushing gas (air).
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A short duration of operations between generations due to pore plugging of fiber attachment causes a
significant problem. Foam is generated outside of porous body and attacks its surface. That reduces the
effectiveness of dust collection and enhancement of the mass transfer process, which increases material
consumption, dimensions and weight of the device.

Gas flow penetrating a fiber attachment overcomes a high gas dynamic resistance. It is due to the
excess energy and its boosting. Duration of operations between generations of such device will be low
because pores in fibers tend to be blocked by dust particles. This leads to the complicated operations of
the device, and minimizes its reliability.

In the suggested capillary porous structures of nozzle-free dust-and-gas collector [8-13] a high
effectiveness for collecting micro-and ultramicroscopic dust could be explained by diffusion mechanism
of dust settling in the foam flow and at the structure surface, when dust particles are under continuous
influence of gas molecules, which are in the Brownian movement, whereas mobility of particles will be
increased with the help of thermophoresis due to difference of temperature between skeleton of porous
structure, foam flow and dust particles on the one hand, and due to diffusiophoresis caused by the gradient
of concentrated components of foam flow, enforced with vapor process of foam forming solution within a
porous structure and partial steam condensate of foam flow on the other hand.

High resistance and stability of liquid film in cells of grid structures is ensured with an equal injection
of the sprayer liquid and allows to reduce a consumption of foam forming solution 1.5 to 2 times retaining
the foam stability, dispersion and multiplicity of foam formed in foam generating structure [8-13.]

As shown in trials [8,13] hydraulic resistance of the grid porous structures in comparison with the
fiber attachment is reduced a few times, as well as a gas dynamic resistance. Since the suggested porous
structures have large cell sizes in comparison with pores of the fiber attachment that tend to increase a
duration of grid regeneration, and thus it simplifies operations and enhances the reliability of dust
collector and its service life.

It is impossible to organize a stable process in multiphase layer with the help of fiber and filter
materials similar to them (metal ceramic, sintered powders) as foam bubbles block nozzle pores and stop
access of fresh portions of foam generating liquid to bubble generating pores at loads 2 to 2.5 times less
than for the grid structures.

Dust collector operates in the following way as below.

Flow contaminated by dust is injected through the nozzle of dusty gas 1 into dust collector case 2
(fig.1). Gas cleanup from microscopic dust is performed in foam generating porous structure 3 of type
0.08*0.14*1. Gas mechanical foam 10 is blown by gas flow from the structure cells, supplied by foam
forming solution 9, for example, 110-12, supplied by sprayer 4.

Porous structure in comparison with isotropic structure helps significantly enhance mass exchange
processes flown in their volume and on the surface because of simplified growth of bubbles 8 from top of
the cone to its base, that increases coagulative feature of foam. Therefore, enhancement of processes leads
to higher effectiveness of catching microscopic dust due to raising rate of catching dust by foam in
volume of structure and on its surface.

Gas mechanical foam 10 will be destroyed from the surface and in the volume of defoaming porous
structure 5 of type 0.4*0.14*0.08. Foam bubbles 11 start intensively burst in structure due to the growth
of resistance from the cone base to its top. Microscopic dust contained in destructive gas mechanical foam
under influence of gravity and pressure leaking from sprayer along the porous surface moves towards
sludge collector 7.

Gas will be additionally cleaned up from microscopic dust in a defoaming structure where the
destructive process of gas mechanical foam is significantly enhanced because grids are collected with
minimized cell sizes.

This result in increasing effectiveness of collecting microscopic dust on its surface and in volume due
to raising rate of catching dust and increases coagulative feature of the destructive foam flow.

Gas cleaned up from the microscopic dust is removed from the device through the outlet nozzle of
clean gas 6.

Test demonstrated [8,11] that in comparison with the filtering materials such as metal ceramic and
sintered powders, consumption of form forming solution is reduced 1.5 to 2 times retaining the foam
stability, dispersion and multiplicity of foam, hydraulic resistance for transportation of foam forming
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liquid is reduced 10 to 20 times, gas dynamic resistance 1.8 times that minimizes pump and fan (smoke
exhauster) capacity, material consumption and dimensions 2 to 2.5 times, weight of device 3 to 4 times.
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Figure 1 - Nozzle-free capillary porous dust collector with foam generating 3 and defoaming 5 structures: 1 — inlet nozzle;
2 — dust collector case; 3 — foam generating porous structure; 4 — sprayer; 5 — defoaming porous structure; 6 — outlet nozzle;
7 —sludge collector; 8 — bubble; 9 — defoaming porous structure; 10 — gas mechanical foam; 11 — foam bubbles;
mf, ma, m'y, — consumption of foam, air (steam)

Time between regeneration is significantly increases, as well as effectiveness of catching microscopic
dust, which could reach values up to 99.6-99.8%, thus it simplifies operations and enhances the reliability
of dust collector and its service life, which is proved by relevant acts of Trust Alma-Atalnzhstroi and
Almaty Heat & Power Plant-2.

Cost from implementing the suggested dust collector will be saved because of reduced consumption
of foam forming solution 1.5 to 2 times, minimized hydraulic resistance for transportation of foam
forming liquid up to 10 to 20 times, gas dynamic resistance for pumping of dusty flow up to 1.8 times,
material consumption and dimensions up to 2 to 2.5 times, weight of device 3 to 4 times. Also, the device
operations are getting simplified, the duration between regenerations increases, and thus it enhances
reliability and service life of the device, which saves capital and operational costs.
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'Texunxansix reumsvMaap gokTopsl, BAK mpodeccopst, «KbiTy 5IeKTp KOHIBIPFELIApsD» KadeapackL,
AJMartsl SHepreTHKa oHe OailJIaHbIC YHUBEPCHUTETI;
2 AJIMAThI JHEPreTHKA KOHE GaillaHbIC yHUBEPCUTETIHIH JOKTOPAHTBI, MAMaHIbIFbI «KblTydHEpreTHKay, «KbLTy JIeKTp
KOHIBIPFBUIapbDy Kadenpacel, «Kazak MyHaii jkoHe ra3 HHCTUTYTb AK-HBIH jk00anayIisl HHXeHepi

KOBIK OHAIPETIH )KOHE KOBIK COHAIPETIH K¥PbIUIBIMJIAPMEH BYPKIT'THICI3
KAIIWJJIAPJBI-KEYEKTI TO3AH-T'A3 TYTKBIIITAP/IbI 93IPJIEY

AunHotaums. Kopmyc, Kipy jkoHE IIBIFYy KeNTe KyObIpiapsl, TOpIIajap TONTaMachl, TO3aHAATKBIIITAH TYPAThIH aya-
MEXaHUKaJbIK KoOiKke apHanmraH Oypkirimci3 keOik reHepaTopmapsl o3ipmeHgi. Omap a3 THAPO KoHE Ta3qMHAMHUKAJIBIK
KapCBUIBIKTap/ia JKOFapbl THIMIUIKIIEH KOOIk OHIIpYy HpOIECTepiH XKyprizyre MyMKIHIIK Oepexi. I'a3-MexaHHKaNbIK KOOIKTi
OH/IIPY MEH MHUKPO JKoHE YJIbTPAaMUKPOCKONMSIIBIK TO3aHBI TYTY OipiieCcKeH MpOoLecTepiH api Kapail calikecTeHAIpy YLIiH KOOIk
COHJIIPETIH TOPKO3Ml KEYEKTi KYpHUIBIMMEH XaHE KaK JKUHAFBIIINEH jKa0AbIKTAJIFaH KOPITYC, Kipy JKOHE IIBIFY KeNTe KyObIpiapsl,
TOpILIaIap TONTAMAChl, TO3AHJATKBIIITAH TYPAThIH TO3aH TYTKBIII YCHIHBUIABL, OyJ1 peTTe KoOiK OHIipeTiH xKaHe KoOiK COHAIpETIH
KYPBIIBIMIAp KOPIYCKAa TO3aHJIATBUIFAH T'a3 KO3FBUIBICBIHBIH OarbIThIH Ooisali opHaThUIAbl. Bynan esre, keOik eHuipeTiH
TOPKO3/1i KEYEKTi KYPBUIBIMHBIH KEHIHT1 TOPIIACHl Ta3apThUIATHIH Ta3/IblH KO3FAJBIC OAFBITH OOMBIMEH YAIIBIKTApABIH YIIFAsTHIH
©JIIIIEMIMEH, MBICANbI, CaHbIJIayFa YAMIBIKTapbIHbIH ommemi: 0,08*0,14*1 GonaTelH MeTan TopiaapaaH, al ke0ik COHAIPETIH TopIa
- Ta3apTBUIATHIH Ta3/blH KO3FaJIBIC OarbIThl OOMBIMEH YSIIBIKTApABIH KillipeHeTiH eIeMiMeH, MBICalbl, CaHbUIayFa
yImbIKTapeIHbg oamemi: 0,4%0,14*0,08 GomaTelH MeTal TopiIapAaH OPBIHIAIIEL.

Tyiiin ce3mep: TO3aH-Ta3 TYTKBIII, KaNWULIPIIbI-KEYeKTi KYPbUIBIMIAP, KEYeKTi KOOIk reHepaTtopbl, KoOik eHAipy, KbLIy-
Macca anmacy, Oy KemipIiiri.

YK 697 (075,8)
A.A. Tenau!, K.K. lloxonaxos?

' Tloxtop TexHuyecknx Hayk, npodeccop BAK, kabeapa «TerIoBbie JHEPreTHIECKHE YCTAHOBKI,
ANMaTUHCKMIA YHUBEPCUTET SHEPTETUKHU U CBS3H;
2OKTOPaHT AJIMATHHCKOTO YHHBEPCHTETA SHEPICTHKH ¥ CBSI3H, CIICIHATLHOCTD «Termtosneprerukay, kabenpa «Temiosre
SHEPreTHYECKUE YCTAaHOBKIY», HHkKeHep-npoeKTupoBInK AO «Ka3zaxckuil HHCTUTYT He(hTH U ra3za»

PA3PABOTKA BE3®OPCYHOUHBIX KATTUJJISIPHO-IIOPUCTBIX MBLJIETA30YJIOBUATEJEN
C IIEHOI'EHEPUPYIOIIIUMU U IEHOTI'ACAINUMU CTPYKTYPAMHU

AHHoTaums. Pa3zpaboranbl 0e3(opcyHOUHbIE IEHOTEHEPATOPbl BO3LYIIHO-MEXaHUUYECKOH IIEHBI, COJEpXKAIIMH KOpILyC,
BXOJIHOI1 M BBIXOIHOH MATpyOKH, ITAKET CETOK, paciblInTellb. OHM MO3BOJISIOT IPOBOUTD IPOLECCHl TEHEPALIMU MIEHBI C BBICOKOH
3 (heKTHBHOCTHIO NPH MaJIbIX TUIPO- M a30JMHAMUYECKUX CONPOTHBICHUX. I qanpHeiIell HHTeHCH(UKALMI COBMECTHBIX
HPOLECCOB TeHEpalMM Ta30MEXaHHMYECKOW IEHBl M YJIABIUBAHHS MHKPO- M YJIBTPAMHUKPOCKONMYECKOH MBUIM HPEIUIOKEH
HBUICYJIOBUTENb, COACPXKAIUH KOPITyC, BXOJHOW M BBIXOJHOH IaTpyOKH, MAKeT CETOK, PacIbUINTENb, KOTOPHIH CHaOXeH
MEHOTacsIeld CeT4aToil MOPHCTOH CTPYKTYpOH, IpHYEeM HEHOTCHEPHPYIOLas W IEHOracsmias CTPYKTYphl yCTaHOBJIEHBI B
KOpITyce MOCJIeOBATEIbHO 10 X0y IBHXKEHMs 3albUICHHOTO Ta3a, W HutamocOopHukoM. Kpome Toro, kaxaasi mociemyromas
CeTKa IICHOTCHEPHPYIOIIeH CeTYaTOH HOPUCTOH CTPYKTYpPBI BBINOJIHEHA C YBEIHMYHMBAIOLIMMCS pPa3MepoM sHeeK I0 XOIy
JBIDKCHHS OYHIAeMOro rasa, HalpuMmep, U3 METAJUIMYEeCKHX ¢ pa3MepoM sdeek Ha mpocset: 0,08*0,14*1, a nenoracsimas — u3
CEeTOK C YMEHBIIAIOUMMCS Pa3MepoM SUeeK M0 XOAY JABMKEHHS OYMILAEMOro rasa, HalpuMep, U3 METAUIMYECKHX C Pa3MepoM
staeex Ha mpocset: 0,4%0,14*0,08.

KiroueBble €/10Ba: MbUICTa30yJI0BUTEIb, KAIMIUIIPHO-IIOPUCTHIC CTPYKTYPBI, HIOPUCTHIN MEHOTeHEepaTop, IEeHOTreHepalus,
TEIIIOMAacCOOOMEH, TAapOBOH ITy3bIPb.
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METHODS FOR PRODUCING CARBON
NANOFIBERS FROM COAL PITCH

Abstract. The article gives a literature review of nanofiber production technologies from coal tar pitch. The
basic methods for obtaining carbon nanofibers are considered: the stretching method, the template method,
magnetospinning, electrospinning. It presents the advantages and disadvantages of these methods for the synthesis of
carbon nanofibers. A technological scheme for the production of carbon fiber based on coal tar pitch has also been
proposed. The prospectivity of these studies lies in the possibility of large-scale production of carbon fibers from
coal pitch.

Key words: nanofiber, coal pitch, nanocomposites,methodof drawing, templating method, electrospinning,
magnetospinning.

Introduction

The new "era" of science throughout the world was marked by the discovery of nanomaterials.
Among a wide class of nanomaterials, carbon fibers (CF) occupy a separate position, due to the
uniqueness of their physicochemical properties and the prospects for practical application. Carbon fiber is
a material consisting of thin filaments with a diameter of 5 to 15 microns, formed predominantly by
carbon atoms. The carbon atoms are combined into microscopic crystals aligned parallel to each other.
Aligning the crystals gives the fiber more tensile strength. Carbon fibers are characterized by high tension
force, low specific gravity, low coefficient of temperature expansion and chemical inertness. Special
fibers from phenolic resins, lignin, coal and petroleum pitches can be used to produce hydrocarbons. In
this respect, coal precursors are of particular interest, since they are economically viable, and also present
in large quantities in various coal deposits.

Coal pitch is a solid product of coal tar processing (yield 50-60% by weight). Coal pitch is a uniform
in appearance, a thermoplastic substance of black color with a brilliant wrinkled fracture. The main
components of pitch are aromatic and heterocyclic compounds, as well as their polymerization and
polycondensation products. About 500 compounds have been identified in the coal tar pitch, including
benzoanthracene, benzopyrenes, perylene, benzo-fluorenes, fluoranthene, naphthacene, chrysene, brazan
and alkyl brazans, triphenylene, etc. [1].

Carbon fibers are one of the main types of reinforcing elements used to create high-modulus high-
strength composite materials.

Materials based on carbon fibers have already been applied in the most significant, knowledge-
intensive industries: engineering, nuclear power, aviation and cosmonautics, military-industrial complex,
construction, in addition, carbon fibers have the potential to be used in various new applications such as
electrodes, substrates catalysts, adsorbents, composites, etc. because of their large surface area and
relatively high electrical conductivity [2]. In view of the low cost of the raw materials, the priority goals
remain the reduction of energy inputs and the increase in the yield of the target product.

The first developments in the production of carbon fibers from pitch were carried out by Japanese
researchers, who are still holding the first place in the world market for the production of carbon fibers.

— Q —
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The technology for producing pitch-based carbon fiber includes several stages: preparation of the
substrate, fiber synthesis by spinning from the melt, stabilization in an oxidizing atmosphere,
carbonization in an inert atmosphere, graphitization at an elevated temperature.

The conventional technology for the production of carbon fibers is based on the thermal treatment of
various organic fibers: hydrate-cellulose, polyacrylonitrile (PAN), pitch, polyesters, polyamides and other
polymers [3]. For technological and economic reasons, the most suitable were viscose, PAN and pitches
[4].

The authors of [5, 6] considered that all carbon fibers were divided into several types depending on
how and from what they are made (Figure 1). However, now the classification is based on their
mechanical properties.

Cellulose [sotropic Extra long
pecular gAsE0Us
Polyacrylonitrile Isophase Nanofibers
pecular
Other Other
gaseous

Figure 1 - Types of carbon fibers by origin

The method of drawingis that using a micromanipulator, a thin point is slightly immersed in a drop of
the polymer solution near the contact boundary [7] (Figure2). Then the point is extracted from the drop at
a speed of ~ 10 m/s, pulling the nanofibers behind it. The method of drawing produces nanofibres of
polymers that withstand large deformations while in a viscous-flowing state. The length of the fibers
obtained is determined by the speed of curing of the fiber due to the evaporation of the solvent (when
forming the polymer solution) or the glass transition of the melt (when forming the polymer melt) [8].

Spearhead
Polymer solution e—
Nanofiber

c—
- Support

Figure 2 - Schematic representation of the preparation of nanofibers by drawing

The invention [9] relates to a technology for producing carbon fibers from carbon tar. Fibers are
drawn by a single gas stream followed by additional drawing when exposed to one additional gas flow
creating tension in the fiber, the velocity of at least one additional gas flow exceeding the speed of the
fiber. The fiber and the additional gas stream are passed through a Venturi tube and the tensioned fiber is
thermoset.

— 10 ——
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The method [10] for producing nanostructured carbon fibers is that a sprayed catalyst is deposited on
the upper surface of a rotating disk through a precipitating chamber of the reactor, heated to a pyrolysis
temperature, after which a continuous supply of hydrocarbon gas and the removal of gaseous pyrolysis
products are carried out, and upon completion of the process pyrolysis, the finished product together with
the catalyst is cooled.

The authors also considered the template method, called the nanofilter method. In this method, a
template substrate (a substrate with oriented 1D nanopores) determines the direction of polymer extrusion
(Figure3). The polymer solution is pressed through the nanoporous membrane due to the created
hydrostatic pressure and the formed nanofibers fall into the curing solution. The diameter of nanopores
determines the diameter of nanofibers. As a nanoporous membrane, porous oxides are used, for example
anodized aluminum oxide, or metal dies with nanopores formed by laser drilling [11, 12].

i

(-u — Puanson

~_ <{—— Polymer solution
AERRARARRAN < Nanoporous
membrane

«+— Coagulating
solution

Figure 3 - Diagram of the preparation of nanofibers of polymers by the template method

Electroforming (electrospinning) is the name of a process that leads to the formation of nanofibers as
a result of the action of electrostatic forces on an electrically charged jet of polymer solution or a melt
[13]. Figure4 shows the scheme of the process of electroforming (EF).

Polymer
solution

Source of
Capillary ——>#—— _ high voltage

Fiber

s

Precipitation electrode

Figure 4 - Scheme of obtaining nanofibers by electroforming process

The essence of the method of electrospinning is that the electrical voltage from one to one hundred
kilovolts is applied to a solution (melt), which is fed through a capillary by means of a dispenser [14]. The
high voltage induces in the solution the same electric charge, which, as a result of the Coulomb
electrostatic interaction, leads to the drawing of the polymer solution into a thin jet [15]. During the
electrostatic drawing of a polymer jet, it can undergo a series of successive splittings into thinner jets with
a certain ratio of the viscosity values, surface tension and the density of electric charges (or the
electrostatic field strength) in the fiber [16]. The resulting jets harden by evaporation of the solvent or as a
result of cooling, turning into fibers and under the action of electrostatic forces drift to a grounded
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substrate having the opposite value of the electric potential. It should be noted that the polarity with the
EF can also be reversed when the capillary is grounded, and a high voltage is applied to the depositing
substrate. The precipitation electrode (collector) must have good electrical conductivity [17, 18].

The authors of [19] found that by varying the parameters of the electro spinning process, it is possible
to vary the thickness of biopolymer threads in the range from hundreds of nanometers to several microns.
Figure 5 shows an installation designed to produce biopolymer matrices by the method of electrospinning.

L —

i

Figure S-Installation created for manufacturing biopolymer matrices by the method of electrospinning:
1-perfusor (polymer feeding systems); 2- high-voltage power supply; 3- substrate (stationary grounded collector)

The method of electrospinning is good because, unlike usual, mechanical drawing of fibers from a
solution, it does not impose high requirements on the chemistry of the process, it does not require high
temperatures for solidification of the fiber, and therefore it allows the creation of fibers from long and
complex molecules. As a result of the struggle between capillary and electrostatic forces, as well as the
processes inside the solution, the charged drop itself lengthens, becomes thinner and dries out in flight.
This method has significant drawbacks. It does not allow working with solutions of polymers with a small
dielectric constant. In addition, it uses high-voltage equipment, which, firstly, is quite expensive, and
secondly, it makes serious demands on safety.

Magnetospinning is a new technique for obtaining nanofibres that lacks these drawbacks. Because it
uses magnetic fields to draw the fiber. It looks simpler, and its implementation does not cost as much as
an electrospinning. Installation for magnetospinningcan be assembled from a cheap magnet, a simple
electric motor and a syringe. This method makes it possible to reduce the cost of production of fibers.

The principle of the magnetospinning method: a permanent magnet is fixed on a rotating disk
(Figure6). The point of the syringe is next to the disc. At the end of the syringe hangs a droplet of
ferrofluid (polymer solution with magnetic nanoparticles). The speed of rotation of the disk is adjustable
in a wide range up to several thousand revolutions per minute. The magnet attracts a droplet, and when it
passes in the immediate vicinity of the tip of the needle, the droplet breaks and sticks to the magnet. With
a suitable viscosity of the solution between the needle and the magnet, a bridging-constriction occurs. The
disc continues to rotate, the distance between the magnet and the needle increases, the constriction
stretches out, thins, but does not break. The solvent evaporates at this time, the filament becomes even
thinner and solidifies, and as a result, nanofibresare formed. The bobbin, fixed on the opposite side of the
disc, ensures continuous winding of the fiber.
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Figure 6 —Scheme of nanofibers synthesis by magnetospinning

Figure 7 represents types of fibers produced by magnetospinning method.

Figure 7 - Fibers produced by magnetospinning method: a- fibers from teflon;
b— porous nanofibres; c- silver wire in polymer shell; d-nanofibers with 10% carbon nanotubes

Technological scheme of carbon fibers production based on coal pitch is presented below(Figure8).
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Figure 8 —Technological scheme of carbon fibers production based on coal pitch

The most important stage in the production of carbon fiber based on coal tar pitch is the process of
obtaining the initial fiber. Pitches are a complex mixture of aromatic and aliphatic compounds. The
molecular weight of the compounds is relatively small, and only a part of them can be attributed to
oligomers. Of these systems, only a coarse brittle fiber can be formed from which a good quality carbon
fiber cannot be obtained, so low-molecular volatile compounds must be previously removed to impart
fiber-forming properties to the pitch. To increase the molecular weight, the pitch must be subjected to heat
treatment.

In the first stage, the coal tar is placed in an oven at a temperature of 700°C, then tetrahydrofuran
(THF) is added in a volume ratio of 1:1 and stirred for 24 hours. The insoluble part of THF is removed by
filtration of the coal mixture and the purified coal tar is collected by separating THF at 800°C in vacuo.
Then, 200 g of coal tar is heated to 370°C and is bubbled with nitrogen at a rate of 1 1/min for 1 hour.
After this, the reactor is cooled to room temperature and intermediate pitches are collected. Further, the
reactor is filled with 10 g of intermediate pitch and heated to (200-360°C) for 10 minutes in a vacuum
using an oil pump. Softening points are measured. Pakes are prepared with high softening points to
produce carbonaceous fibers from the melt by further distillation, a heating temperature of 330°C. Further,
electrospinning from the melt (melt-electrospinning) is carried out at a temperature of 310°C. The
molding temperature depends on the carbon content in the pitch and can reach 300-330°C. Plasticizers,
fiber-forming polymers and curing agents can be added to the pitch before molding to reduce the molding
temperature, improve the spinnability and other technological objectives. The diameter of the winding
drum should be 100 mm, and a wide range of winding speeds (250-900 rpm) will be adopted to achieve
molding. The formed fiber, as a rule, is characterized by low strength and increased brittleness. Such
properties are natural for fibers from oligomers, which are essentially pieces. To increase the strength and
impart an imperfection, the formed fibers are oxidized in a gas or liquid medium. Oxygen (air), air with
additives of ozone, oxygen or chlorine, a pair of nitroaromatic compounds (nitrobenzene, nitrophenol),
sulfur dioxide and trioxide, oxides of ozone serve as oxidants [20]. Since oxidation is carried out at
elevated temperatures, it is heated at a low rate to produce a spun fiber. The oxidation temperature in the
air stream should be 280°C for 1 hour at a heating rate of 1°C. The oxidized fibers are carbonized at
800°C for 10 minutes at a heating rate of 5°C under a nitrogen atmosphere [21]. However, if the carbon
content in the fiber is 95%, the heating rate can be increased to 10°C / min. In this case, the fiber yield

—— |4 ——
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reaches 85-90%.The carbonized fiber is graphically drawn under tension both during electrical heating
and when anelectric current is passed through the fiber. Elastic-strength indexes of fibers from pitches can
be significantly increased by drawing during heat treatment at temperatures above 2800 °C. Next, the
finished fiber is wound on the coils [20, 22].

Conclusions

One of the aspects of the novelty of these studies is the development of technology for the production
of carbon fibers without the use of polymer precursors, which will allow to solve the ecological aspect of
utilization of this type of waste, to reduce the harmful effect on the environment with obtaining an
economically viable product. The prospectivity of these studies lies in the possibility of large-scale
production of carbon fibers from coal tar, which will lead to the appearance of materials and composites
based on domestic production on the Kazakhstan market.
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b.T.Epmaramoer, M.K.Ka3zankanosa, 7K. X.Epmoraméeros,
A.T.Haypsi30aeBa, K.I'. Kanarartos, JI.JI. A6buirazuna

TOO «VHCTUTYT XUMHH YTIIA ¥ TEXHOJIOTUWY, I AcTaHa, Kazaxcran
METO/AbI NOJYYEHUSA YIJIEPOAHBIX HAHOBOJIOKOH U3 KAMEHHOYT'OJIBHOI'O IIEKA

AHHOTaIIHﬂ. B crartbe IPUBEICH JII/ITepaTypHBIﬁ O630p TEXHOJIOTHI NOJIy4eHHsT HAaHOBOJIOKOH M3 KaMCHHO-
YTOJIBHOI'O IICKa. PaCCMOTpeHI)I OCHOBHbBIC METOAbI MOJYYCHHUC YTJICPOAHBIX HAHOBOJIOKOH: METOJ BLITATMBAHUA,
TEMILIATHBIN METOA,MAarHUTOCIIMHHUHI', 3JICKTPOCIIMHHUHT . u MNpeACTAaBJICHbI MPEUMYIICCTBbI U HCAOCTATKU 3TUX
METOOOB I CUHTE3a YIJICPOAHBIX HAHOBOJIOKOH. Taxoxke NPEMIOKEHA TEXHOJIOTUYECKasd CX€Ma ITPOU3BOACTBA
YIJI€PpOAHOIO BOJIOKHA HA OCHOBE KAMEHHOYTOJIBHOTO TI€KA. HepCHCKTI/IBHOCTB JaHHBIX HCCIICIOBAaHUM 3aKITI0YACTCS
B BO3MOXXHOCTH MAacIITaOHOIO TIPOU3BOJACTBA YIJTIEPOAHBIX BOJIOKOH U3 KAMEHHOYTOJIBHOI'O TI€Ka.

KuioueBbie CJIOBA:HAHOBOJIOKHO, KaMeHHOyFOHLHbIﬁ NCK, HAHOKOMIIO3UThI, MCTOJ BBITATWMBAHHA, TCMILIAT-
HBIN HUMETOM, SJICKTPOCIIMHHUHT, MArHUTOCITMHHUHT .

VK 678.03:546.26; 677.4

B.T. Epmaramoer, M.K. Kazankanosa, 2K.X. EpmoraméeTtoB,
A.T. Haypoi3daesa, K.I'. Kanaratos, JI./I. AObliIrasuna

JKIIC «KeMip XMMHSCH KOHE TEXHOIOTHS HHCTUTYTHD, AcTaHa K., Kazakcran
KOMIPTEKTI HAHOTAJIIBIKTAPABI TACKOMIP ITIET'THEH AJIY 9 AICTEPI

AHHoTanusi. Makanazia TackeMip MeriHeH HaHOTAIIIIBIK ally TEXHOJIOTHAChIHA d/ICOUETTIK IOy KEeNTipilireH.
KeMipTekTi HaHOTANMIBIKTBI aNyJbIH HEri3ri ojictepi OepuireH: CO3bLTy, TEMIUIATThI dJC, AJIEKTPOCIHHHUHT,
MarHUTOCHMHHHUHT. KOMipTeKTI HaHOTaIIIBIKTHI CHHTE3/Eyre KOJIAAHBUIATHIH aTallFaH SIiCTEpAiH apThIKIIBUIBIK-
Tapbl MEH KEMIIUTIKTEPi, COHBIMEH KaTap TacKeMip Heri3iHJe ajblHFaH KOMIPTEKTI TalIIIbIKTapAbl OHIIPY/iH TEXHO-
JIOTHUSUIBIK CXEMAachl KeNTipuireH. Bys 3epTreynepkeMipTeKkTi HaHOTAIIIBIKTapAbl TACKOMIp IEriHeH MacIuTaOThI
OHJIIpyTe Heri3 00IabL.

Tipek ce3aep: HaHOTAIIIBIK, TACKOMIp I1€T'l, HAHOKOMITIO3UTTEP, CO3BIIY 9JICl, TEMIUIATTHI JIIC, HIEKTPOCIINH-
HHHT, MATHUTOCTTUHHHHT.
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EFFECTIVE SCHEME OF STEGANOGRAPHY INFORMATION
PROTECTION AND AUTHENTICATION BASED
ON MAXIMUM FLOW ALGORITHMS

Abstract. Developed effective scheme of electronic digital signature based on El-Gamal algorithm, transport
network and it’s blocking flows (output data) produced by Ford Fulkerson maximum flow algorithm serves as
additional data for sides authentication. Scheme with the addition of transport networks and it’s blocking flows is
considered as effective since there exist various sets of identical blocking flows and various transport networks

associated with following flows.
Key words. steganography, Ford Fulkerson algorithm, blocking flow, cryptography, flow, authentication.

ElGamal digital signature. EIGamal scheme was created by Taher Elgamal in 1985 [1]. Following
scheme is based on public key cryptography, the complexity of calculation discrete logarithm [2].
Developed scheme of steganography based on information concealing within the framework of master
degree project can be also applied at the process of authentication. The adjacency matrix of the graph
(transport network), including its weights and selectable blocking flows as well as maximum flow is input
criteria on which process of user authentication would occur. In parallel for binding these input data to
particular user, it is necessary to use tools of Electronic Digital Signature. The process of signing input
parameters data would be done in the following manner.

Process of Electronic Digital Signature formation

Side A

1). Encrypt own message with personal private key

2). Next encrypt received sequence with open keys of side B

Side B

3). Decrypt received sequence at first we are using personal private keys
4). Continuing procedure of decryption with open keys of side A:

5). If the message is readable that it was not underwent modifications

Figure 1 - Process of formation developed scheme of authentication on the basis
of Ford Fulkerson algorithm and El-Gamal scheme

In developed authentication scheme, a novelty is presented due to the fact that algorithms of
maximum flow were not earlier used in cryptography. Also scheme of authentication were considered
cryptographic endurable because those full selection attacks are completely excluded attacker do not have
data regarding of size dimension of adjacency matrix (all adjacency matrix are stored in secured memory
area of server and known only to client and server) as well edges weights (throughputs) of transport
network can be changed during some time intervals (taking place operations of incrementing,
decrementing on pre-installed values stipulated between each client). A scheme using not only tools of
hashing but also the Electronic Digital Signature for proving that client calculated values of arbitrary
blocking flows and maximum flow. Totally there are

(VV)* (E*E) = (N*N) = (M=M)/k

values for transport network of the adjacency matrix, V — number of vertexes, E- number of edges, N — bit
capacity of used numbers in adjacency matrix, M — size of used numbers. k — number of attempts for
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presenting authentication data. Considering that attacker does not know closed keys of users and does not
know in which order data are applied for forming Electronic Digital Signature cracking the following
scheme is not possible.

P=19 — prime number

{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18}
Function of Euler totient. Primitive roots 2,3,10,13,14,15

Phi(19) = 18
Mod 19

Graph input (transport network) Presentation of adjacency matrix

with edges throughputs on input of Ford-Fulkerson

algorithm

Selection of arbitrary blocking Data hashing for presenting to

flows, maximum flow values, tags authenticating side (server)
of transport network

Formation of Electronic Digltal Transmission of request on

Signature for maximum flow and authentication to server
selected blocking flows

Decision of server on user
authentication

Figure 2 - Scheme of the developed system

Table 1 - Primitive roots

x| 1 2 3 4 5 6 7 8 9 10 | 11 12 13 14 | 15 16 | 17 | 18
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 2 4 8 |16 13| 7 | 14| 9 | 18| 17 | 15 11 3 6 12 5 10 1
3 3 9 8 5 15| 7 2 6 |18 | 16 | 10 | 11 14 4 12 17 | 13 1
4 4 116 | 7 9 |17 11 ] 6 5 1 4 16 7 9 17 | 11 6 5 1
5 5 6 |11 17| 9 7 116 | 4 1 5 6 11 17 9 7 16 4 1
6 6 |17 | 7 4 5 11| 9 |16 1 6 17 7 4 5 11 9 16 1
7 7 (11 ] 1 7 11| 1 7 |11 ] 1 7 11 1 7 11 1 7 11 1
8 8 7 181112 | 1 8 7 18| 11 12 1 8 7 18 | 11 12 1
9 9 5 7 6 |16 |11 | 4 |17 ] 1 9 5 7 6 16 | 11 4 16 3
10 |10 | 5 [12 ] 6 3 |11 15|17 18| 9 14 7 13 16 8 4 2 1
11 (11| 7 1 (11| 7 1 (11 7 1 11 7 1 11 7 1 10 | 15 11
12 {12 |11 |18 | 7 8 1 (12|11 |18 | 7 8 1 12 11 18 7 8 1
13 (13|17 (12| 4 | 14|11 |10 |16 | 18| 6 2 7 15 5 11 15 9 12
14 114 | 6 8 |17 10| 7 3 4 118 | 5 13 11 2 9 12 16 | 15 1
15 (15|16 | 12| 9 2 (11|13 | 5 |18 | 4 7 10 | 16 6 14 5 8
16 |16 | 9 |11 | 5 4 7 117 ] 6 1 16 9 11 5 4 7 17 6 1
17 |17 | 4 |11 |16 | 6 7 5 9 1 17 4 11 15 11 4 7 1 10
1818 1 |18 ]| 1 |18 1 |18 | 1 | 18 1 18 1 18 1 18 1 8 3

—_
e}
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As primitive roots, such numbers are applicable which by multiplication by power of 2 from
x,x? ....x'% and with division by modulus of 19 giving numbers from 1 to 18, those numbers are
primitive roots [3,4].

(p, Gamm, Betta) — public key M = (Gamm, Betta) — signature

o=14
1<a<p-2
1<a<g17
a=12
B = 142 mod 19
B=11
(p,a,B) = (19,14,11) — open key
M=x=41
1<4<p-2
1<r<17
y=o"modp
r=13
y=a¥modp x=M =41
vy =143 mod 19 = 2
§=(41-12%2)*13"1mod 18
§ =(17) * 1371 mod 18
§=(17)*7 =119
M = (y,8) — signature M = (2,119)

Check
8§7y% = a* mod p
112 211° = 14*T mod 19 = 10

Checking that
8§7y% = a* mod p

112 2119 = 14*1 mod 19 = 10
Then the process of verification is accomplished.

The algorithm of Ford-Fulkerson. A dynamic algorithm for finding the maximum flow in a
transport network was developed in 1956 by mathematicians Lester Randolph Ford Jr. and Delbert Ray
Fulkerson. The algorithm for finding the maximum flow concluded to search any path from s to t by dfs
while such paths are existing.

Non-formal description of the algorithm:

1. All flows are set to zero. The residual network initially is matching with the original transport
network.

2. In residual network searching path from s to t, by dfs. If such path does not exist then the
algorithm finishes its work.

3. On founded path passing maximal possible flow:

1. On given path in residual network searching edge with minimal capacity ¢;,;n-

2. For each edge in founded path incrementing the flow on ¢,;,, in reverse direction decreasing on
Cmin-

3. The residual network is updating. For edges in the founded path and in reverse direction, a new
throughput is calculated.

4. Return to step 2.
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Table 2 - Tracing of the Ford-Fulkerson algorithm on transport network with 6 vertexes

All illustrations of oriented weighted graphs (transport networks) presented in SFDP notation.

Iteration description

All flows are set to zero. The residual network initially is matched with the original transport network.
Blocking flow on the 1% iteration of the Ford-Fulkerson algorithm consists of the following paths:

1. {0,2,5} 1 unit of flow

Iteration description

Blocking flow on the 2™ iteration of the Ford-Fulkerson algorithm consists of the following paths:

2. {0,1,3,5} 8 units of flow

Iteration description

Blocking flow on the 3™ iteration of the Ford-Fulkerson algorithm consists of the following paths:

1. {0,1,4,5} 3 units of flow

Iteration description

Blocking flow on the 4™ iteration of the Ford-Fulkerson algorithm consists of the following paths:

1. {0,2,3,5} 4 units of flow

— 20 ——
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Iteration description
Blocking flow on 5™ iteration of Ford-Fulkerson algorithm consists of following paths:

1. {0,1,2,3,5} 1 unit of flow, Maximum flow |f| equals 10.

Symmetric block encryption algorithm Blowfish with key dependable S blocks of substitution.
Optionally the 3™ trusted side could use block symmetric cipher for encrypting packets with open keys.
Symmetric block cipher Blowfish is one of a kind cipher based on Feistel network and wherein having
key dependable S blocks. Symmetric block cipher Blowfish have an unaccustomed size of key in 448 bits
for symmetric block ciphers which is more inherent to stream ciphers like A5-1, RC-4 [5].

Initial data —
&4 bits 64 bits 64bits

| [« ]r] | | \
= 1| = | - Rn
N R s N e
o . N5 o e

v
o N s o I
4 v
Ln Rn Lo Ro
Encryption Decryption

Figure 3 - Scheme of Blowfish algorithm

Function F(X)

1. 32 bits input data are divided into 4 8 bits blocks (X7, X,, X3, X,). Each of that blocks are indexed
by numbers of S blocks S; — S,

2. On values S;[X;],S;[X,] conducting addition by modulus of 232, also on values S3[X3], S4[X4]
conducting addition by modulus 232

3. Results of that operations are output values of function F(X)

Formation of round keys

1. Arrays P, S initializing with the help of secret key K

2. Values P; — P, initialized by fixed string of hexadecimal representation of Pi number.

3. Operation XOR conducted on array P; with first 32 bits of key K. Next with second 32 bits and so on.
Encryption of keys and substitution tables of S-blocks
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1. Occurring alternate encryption, initial encrypted value 64 bits zero string. Results are written in
values of P; — P;g, S; — S,4, following operations occurring until all values of P; — P;g, S; — S, would be
not formed.

Appliance of blocking flow in steganography, LSB algorithm. If a following blocking flow
{0,1,2,3,5} is used then writing data: 01011 would be performing at zero, first, second, third and fifth
LSB bite of media container:

0100101001101011 01101010 01011011 01001000 01001001 00001010

Conclusion. Not all systems of Digital Electronic Signatures require additional confirmation factors
of sides, insertion of output data of the Ford-Fulkerson algorithm (blocking flow, transport network)
improves the security of Electronic Digital Signature. Due to the fact that transport network by itself is not
encrypted by El-Gamal algorithm but hashes this allows to reduce the amount of data for encryption to
increase performance and data of blocking flow, transport network would be serving not as key but the
kind of client identification tags participants of data transmission channel.
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STATUS, PERSPECTIVES AND MAIN DIRECTIONS OF THE
DEVELOPMENT OF CYBERSECURITY OF INFORMATION AND
COMMUNICATION TRANSPORT SYSTEMS OF KAZAKHSTAN

Abstract. The article contains the results of a comparative analysis of previous studies in the field of
cybersecurity of information and communication transport systems. The analysis was carried out in the context of
the solved problem of the further development of methods and models for the recognition of cyber threats, anomalies
and attacks directed against information and communication transport systems, as well as assessing the risks of
information security of the transport industry as one of the components of the critical infrastructure of the Republic
of Kazakhstan. The urgency of the task is also caused by the formation of a unified information and communication
environment of the transport industry in Kazakhstan, the introduction of new and modernization of existing
information systems in transport in the conditions of increasing the number of destabilizing effects on the
availability, confidentiality and integrity of information.

Key words: information and communication systems, information security, critical computer systems,
information security system, cyberattack detection systems.

Introduction

In the condition of globalization, there is arisen significantly the role of the transport infrastructure
for ensuring the development of trade and economic relations between countries, their cultural, tourist and
sport relations, as well as international transit traffic. The participation of the Republic of Kazakhstan
(RK) in international integration processes in the field of transportation is a non-alternative trend, but it
must be accompanied by the creation of a modern infrastructure compatible with the infrastructure of the
countries with which the RK interacts with the simultaneous protection of national interests.

The solution of these tasks is impossible without effective information support systems that integrate
control processes, data processing, monitoring, communications, etc. Modern information technologies
(IT) on transport in conjunction with navigation and surveillance systems provide an opportunity to track
and analyze traffic flows on the railways, roads, oil and gas pipelines, air and waterways, etc. It is also
possible to carry out the accumulation and analysis of the received information in intelligent transport
networks, to use the data for the decision-making and operation of transport and logistics centers.

The aim of the work is a comparative analysis of previous researches in the field of cybersecurity of
information and communication transport systems, in the context of the problem of the further
development of methods and models for cyberthreats recognition, anomalies and attacks directed against
information and communication transport systems (ICTS), and also assessment of the risks for
information security branch as one of the component of the critically important infrastructure of
Kazakhstan.

A review of previous researches

For Kazakhstan, the problem of information protection and information and cyber security (IS and
CS) ensuring of the transport sector have a particular importance. This is primarily connected to the size
of the territory and the geopolitical location of Kazakhstan, with political and socio-economic policies
aimed at further strengthening of sovereignty.

Intervention in national, regional and municipal automated information and control systems on
transport is a frequently mentioned threat for cyberattacks of intruders [1-4]. The high degree of human
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involvement in transport logistics and transportation processes control does not reduce the risks associated
with cyberattacks and with unauthorized intervention in work of ICTS [4-8]. At the same time, the
statistics of IS and CS incidents in the world ICTS are replenished every year, Table 1 (data are based on

the analysis [9-17]).

Table 1 - Intervention in work of ICTS

Ne Year Country Event Describedconsequences
1 2002 United Unauthorized access to the service telephone | Disconnected from communication
Kingdom (UK) | connection of the railway and to the | control room, a failure in the semaphore
semaphore control system. switching system [11].
2 2003 Sweden, Hacking of ACS of city buses and taxi traffic. | Loss of control over the movement
Gothenburg schedule for several hours [4, 13].
3 2014 Russia The virus disconnected the video cameras | The cameras are disabled for several
fixing the "Strelka-ST" high-speed mode in | days[11].
Moscow and in the region.
4 2003 USA SQL Slammer virus violates ACS of | Cancellationofflights [2].
Continental Airlines
company
5 2008 China In the Chinese city of Weifang there was | Downtime of transport companies in
arrested a man who committed the largest | Weifang
attack in the history of China on Chinese
transport companies
6 2008 Pakistan, India Hackers from Pakistan hacked the access to | The site did not work more than 12
the site of the Indian Railway Company hours
7 2012 Russia, The hacker group Anonymous has committed | In the free access there were thousands
Netherlands, cyberattacks on the servers of Gazprom, | of mail accounts of employees and
UK, Rosneft, Shell, BP Global and ExxonMobil company data [13, 18].
USA
8 2013- Somalia, There was released the report of a Rapid7 | The facts of software failure on drilling
2014 USA, company on the facts of interference in the | platforms for 19 days are fixed [11, 18].
UK, operation of GPS systems of oil platforms,
Norway and | tankers and container ships in the Persian
others. Gulf and in the Aden Strait.
9 2016 Ukraine Hacking the video-broadcast system in the | Replacementofvideocontent
metro in Kiev

The increase of the number of cyber attacks on ICTS in recent years increased an interest to the
development of effective information security systems (ISS) focused on the specifics of the transport [1,
3,6,8, 11, 14].

In general, the authors were focused on the problems of IS and CS of certain types of transport:
aviation [1, 2]; pipeline, as an element of critical infrastructure [3-5]; automobile [6]; sea and river [7, 8];
railway [9-12]. The results of a comprehensive assessment of the role of information and cybersecurity of
the transport as a component of the national security of the state and its critical infrastructures are
presented in works [13-17]. However, we note that the works do not contain descriptive models that allow
to identify the patterns of situation evolution related to the IS and CS on transport. Most of the researches
did not have apractical implementation in the form of applied software, which would allow, in particular,
to develop a specific methodological basis for organizing the ICTS protection system taking into account
their specificity.

Insufficient attention to the problem of ICTS cyber security can lead to interception of control and to
the failures in the dispatching control systems of the transport. As the worst result, there can be the
consequences with human casualties. As an additional risk, there can be considered the lack of ICTS
standardization and their components responsible for IS and CS [2, 6, 11, 13, 18].

In works [14, 16] there was analyzed the methodology of intellectual modeling, designed for analysis
and decision-making in insufficiently structured situations of IS and CS of ICTS. At the current stage, the
researches [13] are not brought to hardware or software implementation.

—— 4 ——
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Difficult to analyze and decision-making support, regarding the ICTS protection, are the weakly
formalized and structured tasks of IS and CS with the appearance of new classes of attacks [2, 4, 5, 13,
16]. In this case, the ICTS condition parameters can be represented by qualitative indicators, which is not
always advisable.

Therefore, taking into account the controversy in the reviewed works, it is relevant to solve the task
of carrying out new researches aimed at developing the methods and models for IS and CS of ICTS
control, taking into account the peculiarities of their infrastructure, as well as dynamically changing
requirements for the control of cybersecurity on transport.

Information and communication transport systems as an object of cyberattacks

The active application expansion of the IT sphere and critically important information transport
systems (CIITS) in Kazakhstan, especially in the segment of mobile, distributed and wireless
technologies, is accompanied by the appearance of new cyber threats. This is confirmed by the increase of
the number of incidents related to cybersecurity (CS) and by the protection of information in CIITS [18,
19]. Threats are very real, because the attackers can get the opportunity to intercept passwords, separate
files, geolocation information, broadcast audio and video data, monitor Wi-Fi networks, web cameras,
information boards on roads and railways, stations, airports, etc.

Nowadays, many projects in the field of transport control are developing in the direction of creating
of large situational centers (SC) that provide solutions for specific tasks, in particular, for the protection of
CIITS. Investing of innovative projects, for example in the field of CS and information security, is
characterized by a high degree of uncertainty and risk. Many enterprises and companies, engaged in
CIITS service, spending a large amount of money on information security systems (ISS) and CS, do not
feel confidence that the chosen investment strategy makes the ICTS infrastructure really safe.

A serious problem in the CS of CIITS area is the protection against unauthorized access (UAA). The
seriousness of the problem is evidenced by the fact that even one person who has access to CIITS for a
short time can completely paralyze the work of any strategic railway, seaport, gas or oil transport
enterprise site, etc.

Virtually any ICTS can act as an object of attack.

In order to implement it an attacker (intruder) needs to activate the ICTS vulnerabilities. As the
statistics [11, 13, 18] show, such vulnerabilities do not become less.

Nowadays, the transport industry in the whole world and in the RK, in particular, is passing through
the stage of transformation and adaptation to new digital technologies. The current state of many means of
informatization and automation of transport systems is still based on traditional SCADA. However, there
is already an active connection to the Internet both of the vehicles themselves and of the components of
the transport infrastructure: video surveillance cameras, information boards, smart stops, cloud
infrastructure, etc. All these elements are vulnerable to cyberattacks. According to the data of [18], only
during the period from March 2015 to May 2016 ICTS has been compromised to DoS attacks and other
destructive influences by computer intruders more than 44 times.

The comprehensive nature of the tasks of the ICTS formation in RK requires their systematization
and selection of priorities [19]. Today, in the transport sector of the Republic of Kazakhstan there are
developed a number of industry information systems and communication networks which operate
autonomously and are not interconnected (Table 2).

Almost all elements of the ICTS can become objects of cyberattacks. As the analysis of real attacks
showed the following categories of objects in infrastructural solutions of information and communication
systems of the transport industry are the most vulnerable [1, 4, 6, 7, 11, 14, 18]: 1) data processing
centers, automated control systems for various modes of transport (SCADA, etc.); 2) peripheral
equipment components (for example, information boards); 3) devices on programmable logic controllers
(PLC); 4) systems and communication channels for data exchange between dispatchers and vehicles; 5)
navigation systems using GPS and GLONASS.
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Table 2 - Automated information and control transport systems (Republic of Kazakhstan)

Type of the Name Typical tasks Peculiarities
transport
1 2 3 4

ACS on RS Automated control systems on rolling stock. The system works on the
server complex IBM Z9.
There are used PLC Siemens,
ABB, GE, Schneider Electric,
Emerson and others.

ACS Client Accounting of cargo, execution of invoices, etc. The ACS is based on the
software and hardware
complex P780 IBM, DBCS
Oracle.

ACS In the on-line mode: The system is based on the

. «Express-3» requests for the information; software and hardware
Railwaytransport Purchase of electronic tickets on trains of

international and republican communications; and
etc.

complex P780 IBM, DBCS
Oracle.

ACS for RWI Automated control system for cargo and railway Software TNS-INTEC (RK)
wagons integrity in motion provides: video
surveillance in real time with the passage of the
train, the state of wagons, the presence of locking
and sealing devices on the locking mechanisms of
doors and hatches and so on.
Etc.
Automobile and ACS logistics, Integration with business information systems of They work on Windows,
traffic control software cargo carriers; Android platforms.
systems on «Autography; Identification of the possibilities of cargo carriers; there are used PLC
highways Wialon Hosting | Access to the order pool corresponding to the GE, Schneider Electric,
software and etc. | parameters of the particular carrier; Emerson, etc.
Formation of transportation documents;
Payment for services rendered;
Control of the passage of the cargo.
Navi-Harbour The unified information system of the port The system is based on the
1000 community (ISPC) provides: hardware and software
accounting of the port's work (accounting of complex P780 IBM, Oracle
Seatransport railway wagons, trucks and other rolling stock DBCS, MySQL
located in the port) Work on Windows platforms.
preparation of electronic and shipping documents; There are used PLC
preparation of paper transportation documents; Siemens, ABB, GE,
interaction of AIS enterprises with ISPC; Schneider Electric,
interaction of ISPC with customs AIS for the Emerson, etc.
transfer of electronic data on the cargo;
formation of statistics, reports and accumulation of
the archive;
others
ACS of SAP | The corporate control system based on SAP ERP of | Software SAP AG (Germany)
ERP, the Republican state enterprise on the right of
B2B services, economic management "Kazaeronavigation"
Aviationtransport | E-ticket, provides:

(on the example
of Air Astana
and etc.)

complex automation of business processes of
financial and economic activity of enterprises;
optimizes and unifies the processes of information
exchange.

B2B services provide:

booking of passenger and cargo transportation;
viewing of the flights schedule, free passenger and
cargo places;

executionofinvoices;

others

— 26 ——




ISSN 2224-5227 M 22018
Oxonuanue mabauyvl 2
1 2 3 4
ACSPLT ACS PLT and ACS ERP provide key processes for | ACS is based on the hardware
the gas and oil transportation on the territory of the | and software complex P780
Republic of Kazakhstan. IBM, Oracle DBCS and
Key functions: additional software "Serk
Pipelinetransport financial and tax accounting; Controls" (Great Britain) and
accounting of current and non-current assets; SAP AG (Germany).
accounting for material flows and electronic There are used PLC Siemens,
bidding; Schneider Electric, Emerson
operational control of the technological process; and etc.
quality control; TNS-INTEC (RK) software
planning and control; and etc.
budgets control;
costs, revenues control and profitability analysis;
project control and capital investments;
sales control;
personnel administration and organizational
management;
organization of analytical reports;
others
Intermodal "Teltonika" and | "Teltonika" and other similar systems. Key Cryptographicdataprotection
(multimodal) others — | functions: determination of coordinates and
centers of | software parameters of motion; storage of data in non-
logistics, complex unites | volatile memory; data transmission on request from
surveillance, in itself ~ — | the dispatch center; data transfer and/or recording
navigation by | DBCS, software | of GPS data; data encryption; notification of
means of GPS, | for services, | incoming/outgoing messages, etc.
GLONASS cartographic
software, etc.

Forming the IS policy and the IS control system for the ICTS (ACS and AIS) listed in Table 2 it is
assumed that the interpretation of the terms "information security" and "cyber security" is broader than the
term "information transport technologies security".

Therefore, we can write:

FCS ={FCS, :i=12,ym: j=12,...,n}U

U {FCSW iq= Zni,v = 1,2,...,h},
i=1

where FFCS — IS and CS of ICTS function; O, — IS and CS assessment objects; i =1,2,...,m, j=12,..,n,

(M

n —theamount of rzs for IS and CS of ICTS control system elements; g = Zni —acomplex of FCS for
i=1

all assessment objects O,.
We suppose that the elements of the FCS,; set may not fully satisfy the requirements of the IS and CS

of ICTS. For example, a similar situation is possible with the appearance of new types or classes of
cyberthreats and vulnerabilities in ICTS [1, 3, 5, 6, 10, 11, 13, 18]. This, in turn, leads to an increase of
information risks [2] associated with the operation of ICTS.

Now, as arule [1, 2, 6, 11], a risk level is set, which is considered acceptable and there is no need to
take measures to stop the attempts of the NAA to ICTS.

Then, guided by the global research task, the following assumptions are accepted at the developing
methods, models and algorithms for the IS and CS of ICTS control system:

1) the ICTS is influenced by the actions of the attacking side (external or internal). The actions of the
attacking side can lead to a partial loss or non-fulfillment of the functions of the IS and CS;

2) the attacking side influence on the ICTS is not always probabilistic. Consequently, traditional
models for calculating the probability of overcoming the attacking contours of IS should take into account
the targets of such attacks (targeted attacks);
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3) the vector of attack can proceed both from within the transport company and from outside. Not all
actions of the attacking side (threats, anomalies and directly cyber attacks) can be effectively recognized
and detected;

4) assessment of the consequences of the attack on the basis of statistical analysis methods is not
always correct if it is a targeted attack.

Previously, a number of authors [1, 11, 6] proposed to use a special indicator for quantitative
characteristic of the degree of the current cyber attack hazard on information systems, in particular ICTS,
which can be calculated (measured) at any time - an indicator of current risks (ICR):

Ciex = Ciex (X)) 2)

where x — ICR value vector, MI — amount of threats for ICTS. It is accepted

ICR = (xlCRl sees Xpep oo X ey, )
that Cir =(0=1).

Uncertainty of methods for calculating the probability of threats for ICTS, in particular for integrating
of the activities of autonomous IC and ACS for certain modes of transport, as well as potential
vulnerabilities, is a major problem in the process of obtaining quantitative assessments of the risks of IS
and CS of ICTS violation. For complex open systems, which include ICTS, it is more appropriate to
evaluate the worst case scenarios. In particular, you can apply the guaranteed result method to assess the
probabilities of implementing cyberthreats for ICTS.

There can be used the information security parameter [6, 11, 13] — SE. We suppose that for the data
protection (IPM —DP,,), where m— IPM number, there is a probability of detection and subsequent
blocking of the threat within the boundaries of the perimeter — P, . The value P, can be regarded as

the expected theoretical efficiency of the IS perimeter.
The level of security of the i node of the ICTS perimeter (for example, SCADA, B2B, satellite
navigation systems, information service, etc.), taking into account [1, 4, 6, 11, 13, 14], is determined as:

SE, =1- Vcis, > (3)

wherey —importance (significance) of the IS incident at the i node of the ICTS.

Then, for each ICTS node we determine the significance of the IS incident as:
V.=L KR -CO,-DP-C,, @)

where V. — the significance of the IS and CS incident; L —1IS and CS violation level; KR~ criticality of

information assets (IA); o, — level of confidence to the IS and CS metrics; pp — IS level; C,,, =0-1 —

coefficient, i — ICTS node number (for example, a network segment).
The degree of ICTS protection is defined as follows:

SE s = H(l —L;- KR, -CO, - DF, - Cyy), ®)
i=1

wheren — amount of nodes (for example, modules) in ICTS.

Therefore, within the researches it is necessary to continue work on the further development of
methods and models of the IS and CS of ICTS control system, taking into account the criticality factor of
these infrastructures (Figure 1).

This, in turn, will allow more efficient assessment of the levels and risks of IS and CS of ICTS
violation. In addition, there is set the task of the development of intelligent protection systems with the
inclusion in the IS contours of the decision-making support sub-systems to counter unauthorized access
and cyberattacks in ICTS. The implementation of these measures will make it possible in the near future
to develop an effective methodology for prompt response and decision-making during the threats for the
and CS of ICTS of the Republic of Kazakhstan [19, 20].

The conducted researches contribute to the proclaimed in the Republic of Kazakhstan strategy of
digitalization of production processes, development of transport and logistics infrastructure, introduction
of digital technologies on transport and creation of an intelligent transport system.

— 28 ——
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Conclusion

As a result of the conducted researches there were made following conclusions:

1. was shown that in order to carry out effective IS and CS policy for ICTS, for the selection and
implementation of ISS, it is necessary to analyze cyber threats and vulnerabilities for such systems taking
into account the specificity of each type of transport.

2. it is necessary to develop a unified methodology for the creation of protected SC of the transport
adapted to the conditions of potential targeted cyber attacks.

3. it is necessary to continue comprehensive researches on the modeling of potential intruder
strategies for the implementation of complex targeted cyberattacks directed against ICTS. This will allow
more effective evaluation of the reliability of the operation of information security systems for ICTS.
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B. AxmeTtoB
1. EcenoB aTteiHmarsl TeXHOMOTHIIAD XKOHE MHXKCHEPHHT Kaclld MEMJICKETTIK YHUBepCcHTeTi, AKkray, Ka3zakcran

KA3AKCTAH KOJIT'THIH, AKITAPATTBIK-KOMMYHUKAIUSIBIK )KYWEJEPIHIH,
KHABEPKA YIICI3IITTHIH KYHI, BOJIAIIAFBI )KOHE HET'I3I'T BAFBITTAPBI

AnHoTanus. Makanaga KeJiKTiH aKapaTThIK-KOMMYHHKAIMSJIBIK JKYHeIepiHiH KHOepKayilci3aik aiMarbIHIa
AJJIBIHFBI 3ePTTEYJICP/IH CABICTBIPMAIIBI TAIIAY/IBIH HOTIOKENIEPl KenrtipiireH. Tamgay miemiieTid mpoOaeMaHbIH
KOJIIKTIH aKIapaTThIK-KOMMYHHUKALMSUIBIK JKYHelepiHe Kapchl OarblITTanfaH KuOeplaOyblilapAbl, M1a0yburgapasl
JKOHE ayBITKYJBIKTAPBIH TaHY OMiCTEpi MEH YJTUICPiHIH apbl Kapail Iamy asChIHAAOpBIHIANFaH, COHBIMCH Karap
Kasakcran PecryOnukachbiHBIH KPUTHKAIBIK MaHBI3ABl HH()PAKYPBUIBIMHBIH KYpPaMbl PETiHIC KOJIK CATAChIHBIH
aKMapaTTHIK KayilCi3Oiri YOIiH Toyekennepi Oaranay aschiHna. MoceleHiH MaHBI3ABUTBIFEl Ka3aKCTaHHBIH KOJIiK
callachIHbIH OIpbIHFail aKMapaTThIK-KOMMYHHUKALMSUIBIK OPTAChIH KAJIBIITACTHIPYMEH, aKIMapaTThIH TYTACTHIFbIHA,
KOJDKETKI3IMAIriHe XoHe KOH(QWACHIMAIABIFBIHA TYPaKCHI3TaHIBIPFBIII OpEKeTTep CaHBbl KoOeroiHe OalIaHBICTHI
KeJiKTe 6ap aKmapaTThIK KYHeIep i >kaHapTy KOHE jKaHa KYHWelIepai eHri3yMeH MIapTTalfaH.

Tipek ce3nep: aKmapaTTHIK-KOMMYHHU KaIWSUIBIK, KyHesnep, aKmapaTThIK KayilCi3AiK, KPUTHKAIBIK MaHBI3/IbI
KOMIBIOTEPIIIK XKYHenep, aknapaTTsl KOpray )Kyiieci, Kubepmadysuinapas! Taly xKykenepi.

b. AxmeToB

Kacnuiickuii rocyjapCTBEHHBIH YHUBEPCUTET TEXHOJIOTUH U nHxkuHupuHra umenu 1. Ecenona,
Axrtay, Ka3zaxcran

COCTOSHHUE, IEPCIIEKTUBbBI 1 OCHOBHBIE HAIIPABJIEHUS PA3BBUTUSA
KHUBEPBE30OITACHOCTU HHOOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX CUCTEM
TPAHCIIOPTA KA3AXCTAHA

AnHotanusi. CtaThsi COACPIKUT PE3yJIbTaThl CPABHUTEIHHOTO aHAIM3a MPEALISCTBYIOIINX HCCIEIOBaHUN B
obnactu kubepOe3onacHOCTH HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX CHCTEM TPaHCIOpTa. AHAIW3 BBINOJHEH B
KOHTEKCTE pelIaeMoil MpoOjeMbl JajbHEHIero pa3BUTHS METOJOB M MOJENieil pacno3HaBaHUS KHOepyrpos,
aHOMAJIMKA U aTakK, HallpaBJICHHBIX IIPOTUB l/IH(l)OpMaL[I/lOHHO-KOMMyHl/IKa]_Il/IOHH])lX CHUCTEM TpaAHCIIOPTA, a TAKKE
OLICHUBAHHS PHUCKOB AJI WH()OPMAIMOHHOW 0E30MAaCHOCTH TPAHCIOPTHOH OTPAaciik KaK OJHOW M3 COCTABJISIOLINX
KPUTHYECKH BaXHOH WHOpacTpykTypbl PecnyOmuku Kasaxcran. AKTyanbHOCTh 3aaudl Takke BbI3BaHa (op-
MHUPOBaHHEM eIMHON HMH(OPMALMOHHO-KOMMYHHUKALMOHHOM Cpebl TPaHCIOPTHOH oTpaciu KasaxcraHa, BHeape-
HHEM HOBBIX U MOJIEPHHU3ALUEH CYIECTBYIOUIMX HHPOPMAIIMOHHBIX CHCTEM Ha TPAHCIIOPTE B YCIOBUSIX YBEIUUCHHS
KOJIMYECTBA JICCTAOMIM3UPYIONMX BO3JCUCTBUN HA JOCTYITHOCTh, KOH(MHICHIUAIBHOCTh U LEIOCTHOCTh HH(POP-
Marlluu.

KioueBble caoBa: HWHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI, WH(pOpPMaNWOHHAs O€301acHOCTh,
KPUTUYECKH BAXKHbIE KOMITBIOTEPHBIC CHCTEMbI, CUCTEMA 3allUThl HH(POPMAIMK, CUCTEMbI 00HAPYKEHHsI KHOepaTax.

Caeenusi 06 aBTopax:
bepux AXMETOB — K.T.H., pekTop KachmuicKoro rocyiapCTBEHHOTO YHHMBEPCHTETa TEXHOJOTMI W MHXXUHHPUHIA WMEHH
III. Ecenoga.
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ANALYSIS OF MATHEMATICAL MODELS OF TECHNOLOGICAL
SYSTEMS WITH CLUSTERING OR AGGREGATION

Abstract. A critical analysis of the main widely used aggregation models based on the Smoluchowski kinetic
equations has been carried out. It is shown that these models have a drawback that the rate of evolution of the
clusters concentration with given orders is assumed to be dependent immediately on the concentrations of clusters of
lower orders at the same moment. Some prospective ways for overcoming the shortcomings of known models noted
in the analysis have been proposed, and new equations have been derived.

Keywords: clustering, aggregation, kinetic equation, dispersed phase, modification, modeling, equations.

Introduction.Technological systems where physical and chemical transformations are accompanied
by aggregation process of an internal phase and clustering with a complex internal structure are widely
used in the chemical, pharmaceutical, metallurgical and other industries. Therefore, the problems of
modeling and calculating of such systems attract great attention of researchers. However, despite a
significant number of works, many problems remain poorly studied, and the common models of the
clustering processes of internal phases in complex physical and chemical systems have a number of
shortcomings deteriorating their practical value.

In this paper is given a brief review of the main commonly used aggregation models on the basis of
Smoluchowski kinetic equations [1,2]. Some ways which are in the authors’ opinion prospective ways of
overcoming the shortcomings of known models noted during the analysis are also proposed.

Smoluchowski equation and its features. The growth of the cluster according to the Smoluchowski
model takes place on the basis of attachment of primary particles and secondary crystals to it which enter
the cluster surface through a diffusion mechanism. Whereby the growth of the cluster is described as the
movement of the reacting zone, i.e. a region where new particles join the cluster. The particle trajectories
start outside the region occupied by the cluster, and end at the moment the particle is in contact with the
cluster. This process can also be described as a random walk using the Smoluchowski equation of the
following form:

M1 50,6000 ()50,6, ) 0

i+i+j=k Jj=1

Where ¢, (¢)- density of k —partial clusters.
The kernel @, of system of equations (1) takes into account the dependence of the collision cross

section on the dimensions and mobility of clusters. Such an approach can be successfully applied to
problems where there are sources and sinks that correspond to the presence of an external field in the
point of neighborhood of equilibrium phase transition [2, 3].

A certain internal contradiction inherent in the kinetic equations of aggregation on the basis of the
Smoluchowski binary coagulation model is that the rate of evolution of the concentration of clusters of a
certain order is assumed to be dependent on the concentrations of clusters of lower orders at the same
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time. It actually means the instantaneous formation of a cluster when its constituents physically interact
between each other. At the same time, the relaxation time of the process is calculated on the basis of
particular models that develop the physical mechanism of the aggregation process (for example, DLFO).
In addition specificities of the mechanism are usually become apparent only as to the method of
calculation of coagulation kernels without changing the kinetic equation form. This approach does not
allow to calculate the evolution of the system with incomplete information on the initial concentrations of
clusters, and also take into account the memory effects in the system.

This contradiction can be eliminated only by modifying the kinetic equation form of aggregation
itself, taking into account the relaxation times. Moreover, we proceed from the premise that the kinetic
equation form can nevertheless be considered indirectly to the specifics of the physical nature and
mechanism of the aggregation process if it is assumed that the main path of the influence of this
specificity on the kinetic equation itself is the formation of a hierarchy of relaxation times. The derivation
of the classical Fokker-Planck equation can be mentioned as an example of such approach [3].

The need to take into account the relaxation phenomena in the derivation of the kinetic equations of
aggregation was noted by many researchers [4,5].

Consider for example the formation of rain drops in the atmosphere. At the initial moment of the
formation of a drop, it is characterized by a certain initial size of the primary embryo, which we will
consider as a cluster of the first order. Then the drops are combined with each other and become larger.

In order to describe the kinetics of the aggregation process, we need to know, first, what is the
concentration of such drops (first order, second order), i.e. primary drops, combined in two, three drops
etc. We need to know how fast the drops of different orders will be combined with each other. The kinetic
coefficients required for such a description depend for example on the electric charge carried by the drops.
And the electric charge depends on how long the drop is in the atmosphere. Herein lies the impact of the
background of the process.

If the drops have different backgrounds, they will differently aggregate. We can not know all this
information. But we can estimate the characteristic time during which this electric charge varies by a
definite quantity. And with the help of the knowledge of this relaxation time, the influence of unknown in
details background on the kinetics of the process can be estimated.

one can make an assessment of how the entire prehistory, which is not known in detail, will affect the
kinetics of the process.

All this is fully applicable to the description of aggregation processes in systems with chemical
sources of a dispersed phase [6].

Earlier, the papers [4-6] considered the problems of modeling of heat and mass exchange processes
based on the methodology of relaxation transfer kernels. Here the derivation of nonlocal kinetic equations
of aggregation in homogeneous disperse systems on the basis of the same methodology is proposed for
discussion. For binary coagulation is used the Smoluchowski equation as the base model [2].

This is about temporal nonlocality, i.e. about the delay of the process taking into account the
hierarchy of relaxation times. The choice of the model equation in this case is a technical issue. Other
models can be also used [7,8]. More importantly, the application of the methodology of relaxation transfer
kernels [6] for the modification of the kinetic equations is more formal than for the transfer equations.
Thisapproachis controversial, ofcourse.

Another aspect of the problem is related to the fact that the Smoluchowski kinetic equation is written
for a medium that is assumed to be absolutely homogeneous with respect to the volume concentration of
clusters of different orders. The same assumption is made in the new model.

Modified Smoluchowski equation. Let’s consider the modification of the Smoluchowski equation
with the time lag of aggregation, which is intended to describe the effect of the characteristic time of
formation of the aggregate on the kinetics of the process [6].

In our situation, the role of relaxation times is played by the characteristic timesz; ; of aggregations

i— and j—. Then the following nonlocal modification of Smoluchowski equation is proposed for the
aggregation process in a polydisperse system [6, 7]:

— 3 ——
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The model equations for the elements of the coagulation matrix are as follows [6]:
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Then the integro-differential equations take the following form:
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For the case of an isotropic and homogeneous medium, relations (4) can be regarded as ordinary
differential equations

The time derivatives of the cumulative elements have the following form

®?.C,()C, (1)~ 2L fis DY jdt C.(h)C; (tl)exp(—f—oj(t—fl)]. )
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Then the equation can be changed to the followmg form:
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Let’s take derivative with time once again:
¢, d 1L
ar :dt(Z LGl Z(D” :
= f,—“ .
- @, G ()C; () +
> /Z:;, T e inj
1i fzo flg .
+ 22( _ {j) fdfl i “exp{ - “ (Z_Zl)jcij(fl)cj(tl)“L (7)
i~j.J i=j.J
24M%Q@qm—
Jj=1 l/
0 1
- Z(#)zj.dth)?,j exp{—#(t -4 )Jci(tl )Cj(tl)
RN fi.j




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

Carrying out separate average over groups of indices for elements describing formation and
destruction of I -, we have the system of equations

t"’l T dr 22 -1, )C‘,(t)—;@gjq(t)cj(z))_

——Alch, G (OC (1) +

0

1o
5 Blzz.[dtl i—j,j €Xp| — - “ (t-1) Ci—j(tl)cj(fl)Jf ®)
=7,]

+4, Yy @) ,C(NC (1) -
Jj=

0 in()'
—BZZZJ‘dtIQQjeXp - L(e-14)|Ci(n)C; (1)
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i,j

More compact view of the system is taken after changing

d’c. d*C, dc,
= +(B, +B,)—L L+ BB, —~ -
—(BI+B2+ )( ZQ -G )Cj(t)_zq)?,jci(t)cj(t))_
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A special feature of equation (9) is the existence of solutions describing the passage of disturbance
with finite velocity [8]. The further development of the proposed model may consist in taking into account
the difference in the characteristic times of coagulation in the aggregation of globules of different orders.

At the same time, the analysis of the obtained equation shows that the use of the local form of
Smoluchowski equations with aggregation matrices subject to equations of the form (3) is completely
correct for small parameter point because a correction to the local form has at least a second order of
smallness [7].

Conclusion. The article gives a brief critical analysis of models of dispersed phase aggregation in
physical and chemical systems. The need to take into account the relaxation phenomena is shown and
techniques of derivation of the kinetic equations of aggregation with phenomena of time lag in the
formation of aggregated clusters of disperse phase is outlined. This methodology can be used for
modeling of dynamic processes in memory systems based on nonlocal transfer equations.
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A.O. KazenoBa, A.M. Bpenep, B.I'. 'oayoes, I'.1. Kenxxanuesa, LII.K. [llanamnos, A.A. BekaysioBa
M. OyesoB arbiHaarsl OHTYCTiK Kazakcran MmemiekerTik yauBepeureri, Lsivkent, Kazakcran

KJIACTEPJIEY HEMECE ATPETATTAYMEH TEXHOJIOTUSLIBIK )KYWEJEP/IIH,
MATEMATHUKAJIBIK MOJEJILJEPIH TAJIJIAY

AnHoTanus1.CMOIyXOBTHIH KHHETHKAIIBIK TEHJIEY HETi31HIe arperanusuiayiblH KeHIHeH KOJIIaHbIIaThIH Heri3ri
MOZENBACPAIH KPUTHKAIBIK TajgaMachl skacaublHIbl. OChl MOJENblepre KeMIIUIIKTep TOH €KEeHI KOpCeTUIreH, ol
Oenriai Oip perTeri KIacTepyiep KOHICHTPAIIUSCHIHBIH SBOJIOIUS JKbUIIAMIBIFGI 9 COJl YaKbIT ME3ETIHIAC TOMEHTI
peTTi KilacTepiepIiH KOHIEHTPaLUsIChIHA Taye i OonaThiHbHA Heri3aenreH. CoHnaii-axk Tanjay 6apbichiHna Oenriii
MOJICTIbJIEPAIH aHBIKTAIFAaH KEMILUTIKTEPiH JKEHYJAIH aBTOpJApIbIH Oifbl OOWBIHIIA aHAFypJbIM HEPCIEKTHBTI
JKOJIAAPBI YCHIHBUIFAH JKOHE )KaHa TeH/CYJIep LIBFAPbLIFaH.

TyiiiH ce3mep: KiacTepiey, arperarray, KAHETHKAIBIK TCHICY, OUCHEPCTIK (asa, TypieHIipy, MOIenbIey,
TEHIEY.

A.O. KazenoBa, A.M. Bpenep, B.I'. 'oay6es, I'.JI. Ken:kanuesa, II1.K. [llananos, A.A.bekayioBa
IOxH0-KazaxcTaHCKui rocyJapCcTBEHHBIN yHUBEepcHTET UM. M. Aya3oBa, Llbmvkent, Kazaxcran

AHAJIN3 MATEMATHNYECKHUX MOI[E;JIEI‘/‘I TEXHOJJOTMYECKHUX CUCTEM
C KJIACTEPU3AIIMEUN NJIN ATPETALIUEN

Annotanusi. OcyIecTBIICH KPUTUYECKHH aHaIN3 OCHOBHBIX LIMPOKO MCIIOJIB3YEMbIX MOJEJIEH arperanyuu Ha
OCHOBE KHHETHUYeCKMX ypaBHeHHii CwmomyxoBckoro. IlokazaHo, YTO 3TH MOAENSIM MPUCYIl HEIOCTAaTOK,
3aKJIFOYAOIIMHCS B TOM, YTO CKOPOCTH IBOJIIOLUH KOHIEHTPALMH KJIACTEPOB ONPEENICHHOTO TOPsAKa OoIaraeTces
3aBUCHMOH OT KOHIIGHTpanWi KJIACTEPOB HU3IIKX IOPSIKOB B TOT XK€ MOMEHT BpeMEHH. [IpemoxeHsl Takxke
HEKOTOPbIE MEPCIEKTHBHBIE 110 MHEHUIO aBTOPOB ITyTH INPEOAOJCHUS OTMEYEHHBIX NPH aHAJIN3€ HEIOCTAaTKOB
M3BECTHBIX MOJZIEJIEH U BHIBEICHBI HOBBIC YPABHEHNSI.

KiroueBble ci10Ba:KiIacTepu3anys, arperanys, KHHETHYECKOe ypaBHEHHUe,AucnepcHas (asa, Moxudukanus,
MOJIETIMPOBaHNE, YPaBHEHMUS.
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SOLUTION OF THE PROBLEM OF LOWERING
OF MATERIALS OF VISCOUS LAYER DOWN THE HILLSLOPE

Abstract. The article deals with the problem of a modeling investigation of the mechanism of the landslides
origin of sedimentary rocks. It is assumed that a viscous layer of rock, located on the surface of a stable elevation,
with a decrease in the coefficient of viscosity, material flows down the slope under the influence of gravity. To study
this process, a mathematical model method was used, as a result of which a mathematical model of the given process
was obtained and a mathematical problem on the solution of a quasilinear equation of parabolic type was formulated.
To solve the mathematical problem, a finite-difference method was used; a nonlinear implicit calculation scheme
was chosen on the basis of which an algorithm for solving the problem was formulated and a computer program was
developed. A numerical experiment was performed for various possible variants; the results are presented in the
form of graphs and tables.

Keywords: sedimentary rocks, rheological properties, creep, mechanism of landslides origin, mathematical
model, solution algorithm, numerical experiment.

The setting of the problem. One of the causes of catastrophic phenomena occurring in foothill areas or
on hillslopes of elevations is the lowering of ground materials down their slope. As a rule, with the
preservation of certain conditions, a stable position of ground materials remains. However, under the
influence of natural phenomena, for example, prolonged heavy rains that lead to a change in the viscosity
properties of the materials composing the upper layers of the ground, creep motions may occur under the
influence of gravity. Research in this direction is relevant since the study of the mechanism of origin of
one of such phenomena frequently occurring on the Earth is considered important for the prevention of
catastrophes associated with them [1,2].

It is known [3,4,5] that sedimentary rocks, which cover more than 75% of the surface of the terrestrial
land, have the property of creep. "Creep is a phenomenon of gradual growth of strain in time with
constant stress and a decrease in strength under long-term loading" [5, p. 36]. Therefore, creep is the cause
of such phenomena as landslides, mudflows, glacier flow and others.

The proposed article is devoted to a model investigation of one version of the mechanism of
landslides origin when the ground lowering occurs under the influence of its own weight with a change in
their rheological properties. In this case, a physical model of "creeping" flows in the viscous layer is used
[3,4,7,8], and for the study of the process under consideration - the mathematical model method [6].

Mathematical model and setting of the mathematical problem. Let us consider a certain viscous layer
of a certain thickness (power) lying on the surface of a stable hill. It is assumed that at the initial time the
viscous layer is in a stable position, i.e. there is no movement in it. Then, because of the decrease in the
coefficient of viscosity of the layer, it moves down the hillslope under the influence of its own weight. It
is required to compile a mathematical model of this problem and set its mathematical formulation.

To solve the problem, it is necessary to introduce the notations for the main parameters describing the
process under consideration.

Let it be assumed that there is a rectangular coordinate system, in which x and y- horizontal
coordinates, and z — vertical coordinate; z axis is directed upwards, backwards to the direction of the

gravitational vector é (Figure 1).
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Figure 1 - Initial position of a viscous layer resting on a hill

It is assumed that the center (vertex) of the hill coincides with the origin of coordinates (x = 0) and
z axis is a line of symmetry. The boundary between the moving part (the viscous layer) and the fixed part
of the hill is determined by the function z=&(x,)), and the free surface of the viscous layer -
z=u(x,y,t). Here t- time. The required function is z = u(x, y,f).

It is assumed that the thickness of the viscous layer is little in comparison with the horizontal
dimensions, which makes it possible to use a similar mathematical model of the problem considered in the
work of the author. The transition to dimensionless parameters and the simplifying transformations
associated with it allow to write down the corresponding mathematical dependences. In this case, the free
surface of the viscous layer under consideration is described by the following differential equation in
dimensionless variables [10,11]:

qu_ER (O w0 o
% 3 [ax(u ) o +ay(u é)ay)]- (1

Here, z = &(x,y) is a function that determines the boundary surface between the viscous layer and
the underlying fixed base. Let it be given in the following form [10]:

o 2(x* +y%)
Sr,y)=>0-f)-e °* -[I—T],
pgH’
where f — initial thickness of the viscous layer. In the equation there is a single parameter ER = 7
n

, which is dimensionless, depending on the physical and geometric properties of the viscous layer under
consideration; where p — the density of the material and 77 — the dynamic coefficient of the viscosity
layer, g— acceleration of gravity, U,H,L — characteristic values: speed, vertical and horizontal
dimensions respectively.

The received equation (1) is a quasilinear equation of parabolic type with regard to the function
u(x, y,t).

The solution of the equation (1) makes it possible to obtain a picture of the change in the free surface

of the structure under consideration, to calculate the values of the moving velocities of the materials in the
layer by the following formulas [11]:

T (R g
@
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It follows from the setting of the problem that the initial condition (at # = 0) for solving equation (1)
has the following form:

2

u(x, yao) =e " - [1 b ] (3)
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This function (3) determines the initial position of the free surface of the viscous layer under
consideration. It is obtained as a result of the transition to dimensionless parameters by means of the
following substitution [10]:

5 x=2 Yz = é
H

Since we consider a layer, the characteristic horizontal dimension (L) of which is large enough in
comparison with its vertical dimensions (H), it can be assumed, that:

u — 0 on condition x — o0, y — to0. 4)

This means that at points away from the center of the hill (x = 0), the free surface of the layer very
closely coincides with the horizon (z =0). For numerical calculation, we can consider the boundary
conditions as follows:

x=%d, u(xd,y,t)=0; y==xd, u(x,xtd,t)=0. 5)

In this case, the value d can be chosen several times more than the dimensionless value of the
maximum hill height. This is done for the purpose of approximate replacement of the condition at infinity.

The setting of the mathematical problem. Thus, the resulting set of formulas (1) - (5) forms the
mathematical model of the problem set here, which allows us to formulate the following mathematical
problem: it is required to solve the equation (1) for the initial condition (3) and the boundary conditions
(5).

On the method of solving the mathematical problem. Obviously, because of the presence of
nonlinearity with respect to the desired function, the equation (1) cannot be solved by an analytical
method, therefore, a finite-difference method is used here. According to academicians Tikhonov A.N. and
Samarskiy A.A. [9, p. 593], "At present, the finite-difference method is the only method that allows to
find effectively a solution of quasilinear equations".

In the quasilinear equation (1), the coefficient of the highest derivative of the desired function is a
power function with respect to the same function. For the stability of the solution of this type of equations,
it is expedient to use an implicit calculation scheme that is nonlinear with respect to the values of the
required function [9].

The calculation scheme. In order to reduce the amount of computational work, we can confine
ourselves to solving the two-dimensional problem. Selecting the steps 4 and 7 by independent variables
x and ¢ respectively, we can get the following calculation scheme:

[ -ul _ER jHl s uly —ul” jHl s ul" —uly
r 3 . h [(ui+l é:i+1) h (ui é:z) h ] ’ (6)

u

i=1,23,...,n; j=1,2,3,...,m; n— the number of points of division by x, and m — by ¢.
It is clear that this scheme is nonlinear with respect to the values of the required function ul] . s0 to

solve this system of algebraic equations, it is necessary to use the iteration method. To transform the
equations (6) we introduce the following notations:

+1 : N
u/" =u, — value of the function on the new layer and the new iteration;
i+l
i

u; " =w, — value of the function on the new layer, for the previous iteration;

u/ =v, — the value of the function on the previous layer.

Taking these notations into account, and also after the simplest transformations from the formulas (6),
we can obtain the following equation:

Aiuifl_(1+Ai+Ai+l)’ui+Ai+1'ui+1=_vi’ (7
where
ER- — & =&
4= 3h2r-(w’ é’+2w"1 5"1)3, i=1,2,3,...,n-1 (8)
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Formula (7) is a system of algebraic equations, the main matrix of which has a special form -
tridiagonality. To solve this system of equations, a sweep method is used for each iteration. The use of the
iteration method allows to obtain a solution of the problem with a specified accuracy, and also the
stability of the solution will be ensured.

Now conditions on the boundaries should be added to the system of equations (7); from the formulas
(5), the following conditions can be obtained:

- the condition on the left border, at x = 0, where the maximum of the desired function is reached

and the first derivative is zero, which implies u, ~ u,;
- the condition on the right boundary, away from the center, at x = 3, It can be assumed that the
value of the required function is zero; i.e. u, = 0. Because of the symmetry for the left side of the domain

— 3 < x £ 3 the results of the solution will be the same as for the right side of the domain. Therefore, we
can confine ourselves to solving the problem for one, the right-hand side, of the domain.

Algorithm for solving the problem. For each iteration, the system of equations (7) is solved by the
sweep method. As the zero approximation, the value of the desired function on the previous layer is used.

Within the iteration, the following operations will be performed:

1°. First, the values of the coefficients of the system of equations (7) should be determined by the
formulas (8).

2°. In the direct run, unknown coefficients are determined using the following formulas:

a =1 p =0 ©)
g, =t g VFAD g5 (10)
1+4+4,, 1+4 +4,

3% Then, in the reverse run, the values of the desired function are determined using the following
formulas:

u, =0, w,=a, u,+p,, i=n-1n-2,...,1 (11)

4°. The iterative process continues until the accuracy condition is satisfied; it is given by the
following inequality:

max {|u[i]-wi]|} < ¢, (12)

where ¢ — a sufficiently small positive number, which must be given in advance. Inequality (12)
determines the largest deviation between the values of the desired function for two iterations.

Numerical implementation of the algorithm. The development of a computer program for solving
this problem is not very difficult. The computer program was developed [12,13], with the help of which a
numerical experiment was carried out. The following specific data are included in the numerical
experiment plan:

- for a dimensionless quantity ER the following four values were accepted: ER =0,01;

ER=0]1; ER=10; ER=10;
- steps on independent variables: 2 = 0,02; 7 =0,0001;
- the initial thickness of the layer is assumed to be constant and equal to = 0,3;

- to determine the accuracy of calculations it is assumed ¢ = 0,0001;

- the calculations were carried out for the instants of time 0 < ¢ <10 ;

- The interval over the horizontal variable was — 3 < x < 3.

Results of the numerical solution of the problem. It should be noted that the solution of this problem
depends only on one dimensionless parameter ER. Therefore, the numerical experiment was carried out
for different values of this parameter. This parameter is determined by the physical and geometric
characteristics of the viscous layer under consideration, therefore the initial numerical data are taken from
the special literature on the physical and mechanical properties of rocks [3,4,5]. Elementary calculations
have shown that for most sedimentary rocks, including clay ones, covering a significant part of the earth's
surface, the order of the values of the dimensionless parameter £R may be within 0.01; 0.1; 1.0; 10. For
these values of this parameter, calculations were made.
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As a result of the numerical implementation of the algorithm for solving this problem, results are
obtained, which are presented in the form of graphs and tables. There was determined the positions of the
viscous layer for different instants of time in the range 0 <7 <10 for different values of the
dimensionless parameter £R. Because of the fact that at ER = 0,01 the change in the initial position of
the viscous layer turned out to be insignificant, the graph for this case is not presented here. Figures 2 - 4
show the positions of the viscous layer at the time point ¢ = 10 for parameter values ER : 0,1;1,0; 10.
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Figure 2 - The position of the viscous layerat ¢ = 10 for ER = 0,1.
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Figure 4 — The position of the viscous layer at £ = 10 for ER =10.

Conclusions. The main parameter affecting the process under consideration is the dynamic coefficient
of viscosity of the layer. Therefore, when studying this process, it is necessary to take into account the
change in the viscosity of the layer materials as the main factor. The dimensionless parameter depends
inversely on the dynamic coefficient of viscosity of the layer under consideration. At low values of the
coefficient of viscosity 77 the parameter value ER will be great, and conversely, when the viscosity
coefficient is of great importance, this parameter will have a small value.

From an analysis of the obtained results, it follows that for a sufficiently large value of the dynamic
coefficient of viscosity of the layer under consideration (ER =0,1 and ER =0,01) the change in the

— 4) ——
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initial state of the layer will be insignificant. In fact, the lowering of the maximum point (the vertex) of
the outer surface of the layer during the period of time 7 =10 is for the case when ER =0,1, only by
6.15% (decrease from 1 to 0.9385), and for the case when ER = 0,01, only by 1.09% (the same, from 1
to 0.9891). For comparison, there can be given the data for ER =1 and ER =10. In the last two cases,
the viscosity coefficient will have relatively small values. The lowering of the viscous layer materials will
be significant at this; the descent of the top of the layer is: for the case at ER =1 about 18%, and for
ER =10 - 26%. Figure 5 shows the graphs showing the changes in the vertex for three cases discussed
above.
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Figure 5 - Graphs for changing the maximum value of the function U(O, t ) in time for different values of the parameter FR :
- top line for ER = 0,1;
- middle line for ER =1,
- lower line for ER = 10.

In addition, it should be noted that due to the lowering of the layer materials, the upper parts are
thinning (Figure 4), and due to this process, the lower parts of the considered area thicken, where
sedimentary rocks accumulate, the thickness of which reaches considerable sizes. For example, the
thickening at the lowest level (on the sole) of the hill for the various variants was in the following values:

Table 1- Maximum increase in the layer thickness

ER 0.1 1.0 10
Layer thickness 0.3408 0.4972 0.5527
% of increasing 13.6 65.7 84.2

In conclusion, it should be noted that the results of the solution of this problem allow a theoretical
(mathematical) description of the mechanism of the occurrence of landslides lying on elevated areas. An
assessment of the changes that occur due to landslides with a decrease in the coefficient of viscosity of
sedimentary rocks was made. The obtained results of the study make it possible to estimate the scale of
catastrophic consequences due to the occurrence of landslides. For example, it can be seen from Table 1
that there is an increase in the thickness of the layer in the lower parts of the earth's surface by 65-84%,
which occurs due to rocks sliding from the upper parts of the hill. This means that these places on the
earth's surface are covered by sedimentary rocks of considerable volume. This situation can lead to
undesirable consequences.
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AJMaThI SHEpPTETHKA JKOHE OaiiylaHbIC YHUBEPCHUTETI, AlMaThI K., Kasakcran

TYTKBIPJIBI KABATTBIH MATEPUAJJIAPBIHBIH KbIPAT BAYPAHBIHA TOMEH TYCVYI
TYPAJIbI ECEIITI LIEITY

AnHoTanusa. Makanaia IIeTiHIl Tay JXKbIHBICTAPHIHBIH KOIIKIHIHIH Hai1a O0MyBIHBIH MEXaHU3MiH MOJCIBIIK
3epTTey Typalbl MOCeNe KapacThIphUIFaH. TYpakThl KeIpaT OCTiHIEC OpHAIACKAH Tay >KBIHBICTAPBIHBIH TKTKBIPIIBI
KaOaTBIHBIH TYTKBIPIBIK KO3(DQUIINCHTI TOMEHIETCHICO3 CalIMAFbIHBIH OCEPIMEH KBIpaT OaypallbIMEH TOMEH Kapaii
Ko3Faymaapl nen yirapeUrraH. OCBHIHAAH TPOLECTI 3epTTey YIIiH MaTeMaTHKANBIK MOJECIBICY OMICIH KOJIIaHY
HOTIDKECIHJIE KBa3HMCHI3BIKTHIK Tapadoiia THUIIHIETI TEHACYAl IIeNry Typajbl MaTeMaTHKAalbIK eCcell KOWBLIFaH.
Ecenti menry ymriH mekTenreH-adbIpMa oMici KOJTAHBUIFAH, CBHI3BIKTHIK eMeC opi allKbIH eMeC €CeNTey CXEMachl
TaHIAJIBIHBII, €CENTIH aJIrOPUTMI MEH KOMITBIOTEPIIIK MTPOrpaMMachl KYpPacThIPbLUIFaH. OPTYp/l BapUAHTTAp YIIiH
CaHJIbIK KCIIEPUMEHT OPBIH/IAII/IBL; ECETITeY HOTKENEpl rpaduKTep MEH KecTelep TypiHae oepiirex.

Tyiiin ce3mep: wWeriHAl Tay KBIHBICTAPBI, PEOJIOTHSJIBIK KACHETTEp, JKbUDKY, KOIIKIHHIH maiaa Oomy
MeX&HHSMi, MareMaTUuKaJIbIK MOJICJIb, ecenTey aﬂFOpI/lTMi, CaHIObIK 3KCHepl/IMeHT.
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AnMaTHHCKHI YHUBCPCUTET DOHCPICTUKU U CBA3U, T'. AJ'[MaTBI, Kazaxcran

PEHIEHME 3AJTAYHA OB OITYCKAHUUN MATEPHUAJIOB BA3KOI'O CJIOS IO CKJIOHY
BO3BBIINIEHHOCTH

AnHoTauus. B cratee paccmaTpmBaeTcs 3amada O MOJENBHOM HCCIEIOBAHWM MEXaHH3Ma BO3HHUKHOBEHUS
OIOJI3HEN OCal0YHBIX TOpHBIX NopoJ. [Ipenmnonaraercs, 4To BSI3KUIl CIIOM MOPOAbI, HAXOIALIUNCA HA TOBEPXHOCTH
YCTOHYMBOM BO3BBIIICHHOCTH, IPU YMEHbIICHHH KOI()(DUIHCHTA BI3KOCTH BO3HUKACT JBHIKCHHE MATECPUATIOB BHU3
[0 CKIOHY TOJ JEWCTBUEM CHJIbI TshkecTH. Jlisi WcclneioBaHWs JAaHHOTO Tpollecca HUCIOJIb30BaH METOJ
MaTeMaTH4YeCKOI0 MOJIEIUPOBAHUs, B Pe3yJIbTaTe KOTOPOro MOJIyueHa MaTeMaThuyecKasi MOJIENb JaHHOTO Mpolecca
U chopMyTUpoBaHa MaTeMaTHYeCKas 3aj1a4a O PEIICHUH KBa3WIMHEHHOTO ypaBHEHHS apabomudeckoro Tuma. s
pEIIeHUs] MaTeMaTHIECKON 3a/1a4ll HCITOb30BaH KOHEYHO-PA3HOCTHEIM METOI; ObLIa BEIOpaHA HEMHEWHAS HesIBHAS
pacueTHas cxema, Ha OCHOBE KOTOPO# c(hopMyIIHpPOBaH alTOPUTM PEIICHHUs 3afaddl U pa3paboTaHa KOMIBIOTEPHAS
nporpamMMa. IIpoBeneH UHCIEHHBIM SKCIEPUMEHT I Pa3IMYHBIX BO3MOXKHBIX BapHAHTOB; pE3YJbTAThI
MIPEJCTaBIICHEI B BUJE rpadUKOB U TaOIHII.

KiroueBble cjioBa: 0caovHBIE MOPOJIBI, PEOJOTHYECKHE CBOMCTBA, MOJI3YYEeCTh, MEXaHH3M BO3HHKHOBEHHS
OIIOJI3HEH, MAaTEMAaTUYECKasl MOJIENb, AJITOPUTM PELLEHUS, YUCIICHHBII KCIIEPUMEHT.
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SELECTION OF INITIAL CHARGE MATERIALS FOR MUD
PROTECTION STRUCTURES

Abstract.In this article we consider the selection of initial charge materials for structures of mud protection
structures. To study the development of the optimal content of the composite material used to erect a protective
structure, it is necessary to determine their physicochemical properties of the starting charge materials. As initial
charge materials in the form of fillers, the use of Karaganda steel melting slag waste from Arcelor Mittal Temirtau
JSC plant, granulated electrothermophosphor slag of Novo Zhambul Phosphor Plant, and mineral wool as micro-
reinforcement are proposed.The waste of slate-pipe production and Portland cement of M300 grade are used as
binders.X-ray phase analysis of samples of electrothermophosphor slag and steel-smelting slag was carried out on a
DRON-3 instrument in the angular interval 8-640.

Key words: Electrothermophosphor slag, steel-smelting slag, composite material, mud protection structures.

Introduction.In modern conditions, when the activation of dangerous geological processes is
influenced by human economic activity as well as natural factors, the problem of implementing effective
protective measures and structures with the current degree of development of mountainous and foothill
areas acquires a mass significance for the state.Dangerous geological and natural processes determine the
conditions for economic development of the areas, as intensive development causes serious difficulties for
the construction and operation of various structures; therefore, it requires taking preventive protective
measures.

The development of a general line in the implementation of engineering protective measures and facilities
without an analysis of the current conditions of the protection systems is impossible [1].

The bulk of the constructed facilities on the territory of the Republic of Kazakhstan played a positive
role in reducing damage during the passage of debris flows and is ready to fulfill its functions in the
future.

A number of facilities have been destroyed as a result of extreme situations of natural disasters, such
as mudflows, avalanches, landslides which can be an example of the inefficient design solutions. Part of it
fell into disrepair due to inadequate ongoing and major repairs during operation.The imperfection of
protective structures and the fragility of their functioning is largely determined by the lack of the
necessary regulatory framework for their design, construction and operation.

Methods of research.To study the development of the optimal content of the composite material
used to erect a protective structure, it is necessary to determine their physicochemical properties of the
starting charge materials.As initial charge materials in the form of fillers, the use of Karaganda steel
melting slag waste from Arcelor Mittal Temirtau JSC plant, granulated electrothermophosphor slag of
Novo Zhambul Phosphor Plant, and mineral wool as micro-reinforcement are proposed.The waste of
slate-pipe production and Portland cement of M300 grade are used as binders.

Chemical content of Portland cement in% of mass:Al,O5; — 4.00, Fe,O; — 4.04 CaO -65.70, MgO —
1.93. SO; -2.5, Si0,-21.50. Chemical composition of mineral wool wastes, in% by weight:Al,O; — 9.7,
Fe,05 -1.6, CaO — 39.0, MgO — 2.2, S0;-0.9, Si0,-45.80.Chemical composition of waste of slate-pipe
production, in% of mass:Al,O; -3.85, Fe,03-4.145, CaO -50.0, MgO — 53.5, SO3-1.65, Si0,-20.80.
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Physico-chemical analysis of slags in the scanning electron microscope ISM-6490LV. Chemical
content of steelmaking slag (Karaganda city), in% of mass:Na - 0.83, Na,O -1.12, Mg -5.25, MgO - 8.70,
Al - 5.59, AL,0; - 10.56, Si — 15.40, SiO, - 32.95, S - 1.32, K - 0.89, K,0 - 1.07, Ca — 28.21, CaO - 1.07,
Ti—0.55, TiO,— 0.91, Mn — 0.46, MnO — 0.60, Fe — 0.81, Fe,O; — 1.15, Ni—0.22, NiO - 0.27, O — 40.47.

0 1 2 3 4 5 B T i g
MonHaa weana 4702 Wmn. Bypcop: 0.000 k3B

Figure 1 - Spectral analysis of steelmaking slag (Karaganda city).

Chemical composition of electrothermophosphor slag (Taraz city), in% of mass:F — 4.83, Na — 0.31,
Na,O — 0.42, Mg — 1.47, MgO — 2.44, Al — 2.14, Al,0; — 4.04, Si — 17.69, SiO, — 37.84, P-0.64, P,Os —
1.47,S-0.22, K - 0.84, K,0 — 1.01, Ca — 33.53, CaO — 46.91, Ti — 0.09, TiO, — 0.14, Fe — 0.28, Fe,0; —
0.40, O -37.97.X-ray phase analysis of samples of electrothermophosphor slag and steel-smelting slag was
carried out on a DRON-3 instrument in the angular interval 8-640.

The diffractogram of electrothermophosphor slag shows that the sample has mainly a vitreous phase.
The components of the crystalline phase are calcium pyrosilicate Ca;Si,O; with values of interplanar

distances% =2.89-2.68-3.07A° and calcium metasilicate CaSiOs c% =2.97-3.83-3.52A°. In small amounts
melilite of variable composition is present from 2CaO ¢ Al,O; * SiO, to 2Ca0 * Mg * 2Si0, with values of
interplanar distances %= 3.07-2.85-2.45-2.04-1.93-1.82-1, 51A".

The presence of merwinite (3CaO * MgO « 2Si0O,) with analytical lines% = 2,867-2,69-2,21-2,03-
1,87A° was established on the diffractogram of the steel-smelting slag. The intensity of the diffraction
maxima c% = 4.15-3.64-2.88-2.69-2.53-1.83A" indicates the presence of monticellite (CaO » MgO * SiO,)

. . . . . . . . d
also in the sample there is an iron-containing phase-wustite (FeO ) with values of interplanar dlstances; =

2.14-2.468 - 1.51A".

The results of the physical-chemical and X-ray-phase analyzes made it possible to recommend the
optimal content for composite materials production, which has a low cost for use in the construction
industry and waste disposal in industry.A composite content of composite material including Portland
cement, waste of mineral wool and slate-pipe production, electrothermal phosphorus slags and
steelmaking slags was developed.

—— Y4 ——



ISSN 2224-5227 M 2.2018

4

E e Bl R 0 LS ORI RE S iE1NE) |

Lot |
v 4 T,
, v

dad ‘ “\w\: ! 4’ A LU = .“.ﬁ-.“..-";u/.".,a..f“‘mw‘w
} 1| A s Aot e M oY
¥l ‘M,Ju”‘*ﬂ' R Ao\ i o A

{ o 14 Yl “ f ] 1% Ae 29 I3 1§ {2 14 #d

Results of the study. On the basis of an analytical review of domestic and foreign literature and
patent sources, research tasks have been carried out to develop more robust composite materials for the
production of mud protection structures.

To propose for discussion in the Ministry of Emergency Situations of the Republic of Kazakhstan
"Kazselezashchita" the results of the study, in order toallocate funding for carrying out after a detailed
study and obtaining a sample of a mud protection structure, as well as testing its model shape in
conditions close to real.

The discussion of the results.The most difficult task for science in the field of engineering
protection of territories is how to predict the approach of danger and what measures to take to reduce the
risk of natural disasters. With a scientifically substantiated approach to solving these problems, it is
possible to save huge material resources, improve the ecology, and, most importantly, preserve people's
lives.

Conclusions. Dangerous natural processes of exogenous origin of mud flows are widespread in the
mountainous regions of Kazakhstan, occupying about 10% of its territory. About one-fourth of the
republic's population lives in areas that are more or less susceptible to the effects of dangerous processes,
and about a third of its economic potential is concentrated.

At present, the natural risk caused by the manifestations of dangerous processes exceeds the
acceptable level. The existing system of measures to prevent damage is not entirely adequate to threats.
The schemes of protection of territories from dangerous processes developed in the 1980s have not been
fully implemented and are now largely outdated. This is due, on the one hand, to the appearance of more
progressive methods of protection, on the other hand, with the appearance within the zones of exposure of
dangerous processes of new economic objects, often erected without regard for natural hazards.

General schemes for protecting the population and territories from hazardous natural processes
should include the full range of protective measures, not limited to, as was the case in the schemes of the
last century, only engineering facilities.

The results of the conducted experiments and industrial tests made it possible to recommend the
optimal composition for the production of strong bending mud protection structures, which has a low cost
for use in the construction industry. Resource-saving and energy-saving technologies were developed with
the use of production wastes, phosphorus, steel, mineral wool and slate-pipe production.
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'M. Oyesos arsiHmarsr OHTYCTiK KasakcTaH MEMIICKETTIK YHHBEPCHTET;
*KaparaH/Ipl MEMJICKETTIK TEXHHKATIBIK YHHBEPCHTETI

CEJIIEH KOPFANUTHIH KOPFAHBIC KYPBLIBIMJIAPBI YIITH BACTAINIKbI IIUKIZATTAPIBI TAHJIAY

AHHoTaumsi: Byl Mmakamazna cenjieH KOPFaWThIH KOPFAHBIC KYPBUIBIMIAPBIH YINiH OacTamkbl LIMKi3aTTapAbl TaHAAY
KapacThIpbliIraH. KopraHbIC KYpBUIBIMBIH TYPFBI3yFa apHaJIFaH KOMIO3HLMSUIBIK MaTepUajblH OHTAMIbl KYPaMbIHBIH 3€pPTTEY
yIIiH, OacTamKpl INHKIi3aTTapAblH (QH3HKAJIBIK-XUMUSUIBIK KACHETTEPIH aHBIKTAy KakeT. bacTamkel IIHKi3aTTap peTiHae
Kaparauns! kanacsianarsl AK «Apcenop Mutrran Temupray» 3aybITBIHEIH 00J1aT OaNKbITy KalIbIFBIHBIH NITarsl, XKaHa skaMObLT
(ocdop 3aybITh KaJABIKTAPBIHEIH 3IEKTPO TepMOPOoCchOpIIbl IIIATkl XKIHE MUKPO KYLISHTY peTiHlIe MUHEPAabl MaKTa aJIbIH/bI.
CoHBIMEH KaTap TYTKbILTAap peTiHae mudepmi-KyOblp oHIipiciHiH Kanaslkrapsl MeH M300 mapkaibl IOPTIaHALEMEHT
KOJIIQHBLIIBI. DIeKkTpoTepModocdopiisl xkoHe 6onat 6ankbiMa HUIAKTapbIHBIH peHTreHo-(a3ansik tanaaysl JJPOH-3 kypansiaa
8-64" GyphIIITap APAKAIIBIKTHIFEIHAA HHTEPBATBIHAA) KACATBIHIBI.

Tyiiin ce3xep: DnexTporepmodochopibl muiak, 6onaT GaaKpiMa MUIAK, KOMIO3UIMSIBIK MaTepHall, CENACH KOPFAaHThIH
KOPFaHbIC KYPBUIBIMAAPHI.

2K.T. Hypraii', A.C. Haykenona', K.C. locaiues', A.A. )KopaﬁeRQ, IILK. [llanasos’

'FOsxH0-Kasaxcramckuit rOCYJCpPCTBEHHBIH YHUBEpCUTET UM. M. Aye3oBa
ZKapaI‘aH,E[I/IHCKI/Iﬁ TOCYAApCTBEHHBIN TEXHUYECKUH YHUBEPCUTET

MOJABOP UCXOJAHBIX IIUXTOBBIX MATEPHUAJIOB JJISI CEJIE3AIIIUTHBIX KOHCTPYKIINIA

AHHoTaums. B nanHoli crathe paccMaTpHUBAIOTCS MOAOOP MCXOAHBIX IIMXTOBBIX MAaTEPHAJIOB JUIl KOHCTPYKLMH ceie3a-
IIUTHBIX COOpY)XeHUH. [ M3ydeHHs pa3paOOTKHONTUMAIBHOIO COCTaBa KOMIIO3HIMOHHOTO Marepuaia, HPUMEHIEMOro IJIs
BO3BE/ICHHS 3AIMTHBIX COOPYXCHHH TpeOyeT HeoOXOAMMOCTH ONpENENeHHS MX (DM3UKO-XMMIYECKHX CBOFCTB MCXOIHBIX IIHMXTOBBIX
MaTepHaoB. B kauecTBe MCXOMHBIX IMMXTOBEIX MaTEpHAIOB B BUJE 3aMOIHUTENCH IpeioraeTcsl IpuMeHeHne orxonoB Kapa-
TaHAWHCKOTO CTaJlelUIaBIIbHOTO nuIaka 3aBofa AO «Apcenop Murran Temupray», rpaHyIHpOBaHHEIA 31eKTpoTepModochop-
Hblil nak Hoso [IxamOynckoro ®ocdopHoro 3aBoma, a MUHepainbHas BaTa Kak MUKpoapmupoBaHue. OTxox mmgpepHo-Tpyo-
HOTO IPOU3BOACTBA M MOpTIaHAleMeHT Mapk M300 npumeHsMble Kak BsDKyinue. VcciaenoBaH peHTreHO-(a30BbIH aHAIU3 00-
PA3IOB 3MEKTPOTEPMODOCHOPHOTO IITAKA H CTANCIIIABHIBHOTO [ITAKA IPOBOMIICS Ha pubope JIPOH-3 B nuTepBae yrios 8-64°.

KiroueBble cioBa: OnekrporepModocOpHBI  LITaK, CTaNCIUIABWIBHBIA IIUIAK, KOMIIO3MLMOHHBIH MaTepua,
ceJle3aluTHbIC KOHCTPYKLIHH.
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INTERACTIVE VIRTUALIZATION IN THE ENVIRONMENT
OF FLASH-CC, JAVA SCRIPT OF ALGORITHMS OF MATHEMATICAL
COMMUNICATIONS THE PHENOMENON OF WAVE OPTICS

Abstract. The wave optics — considers light distribution, by means of Huygens' principles which pass through
the power relations. Nevertheless, the considered in optics, all wave phenomena, by means of optical instruments are
based on laws of wave optics. For example, the interference and the diffraction. Many tasks of the theory of optical
installations are based on laws of wave optics. In this work, algorithms of mathematical communications of wave
optics, i.e. laws of interference, diffraction of light rays, are considered on the studied virtual and interactive
installation on the computer when passing light through a bi prism of Frenel and the diffraction grating, etc., as in an
actual pilot unit.

Optical processes of an interference and diffraction are visualized and interactively virtualized by means of the
computer program Adobe Flash-CC environments. The laboratory work was made on a research of processes of
wave optics is very effective at development of this course, and the technology of creation of VIL described in this
article, is very relevant for creation of the similar virtual and interactive laboratories (VIL) in other objects.

This virtual interactive laboratory development is introduced in educational process of the Eurasian
technological university and is successfully applied in tutoring.

Keywords: Algorithm, the virtual interaktivization, wave optics, interference, diffraction, experiment of
Young, coherence, mathematical functions.

Introduction. Historically the first interference experience which received an explanation on the
basis of a wave theory of light was experience of Young (1802). In experience of Young light from a
source as which the narrow crack of S served fell on the screen with two close located cracks S; and S,
(picture 1). Passing through each of cracks, the light bunch broadened owing to diffraction therefore on
the white screen E light bunches which passed through cracks S; and S,, were blocked. In the field of
overlapping of light bunches was observed the interference figure in the form of the alternating ghost and
dark fringes.

Young was the first who understood that it is impossible to observe interference at addition of waves
from two independent sources. Therefore in its experience of a crack S; and S,, which can be considered
according to a Huygens ‘ Principle as sources of secondary waves, were lit with light of one source of S.
At the symmetric arrangement of cracks the secondary waves which are let out by sources S, and S,, are in
a phase, but these waves pass P different distances to an observation point »; and r,. Therefore, the
oscillation phases created by waves from sources S; and .S, in the point P, generally speaking, are various.
Thus, the task about wave interference comes down to a task about a superposition of oscillations of the
same frequency, but with different phases. A statement that waves from sources S; and S, extend
independently of each other, and in an observation point they just develop, is the experienced fact and
carries the name of a principle of superposition. The simple harmonic wave extending in the direction of a
position vector I, registers in a look

E =a cos (ot — kr),
where a — wave’s of amplitude, k£ =2n /A — wave number, A — wave length, ® = 2nv — circular frequency.
In optical tasks it is necessary to understand the module of a vector of a strength of electric field of a wave
as E. At addition of two waves in a point P resultant fluctuation also happens at a frequency ® and has
some amplitude of A and a phase ¢:
E=a; - cos (ot —kr)+a - cos (wt—kr,)=A4 - cos (ot — ).
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Figure 1 - Scheme of the interference experience of Young

There are no devices which would be capable to monitor fast changes of the field of a light wave in
optical band; observed size is the energy stream which is directly proportional to a square of amplitude of
an electric field of a wave. The physical quantity equal to a square of amplitude of an electric field of a
wave, it is accepted to call intensity: /= 4°.

Simple angular transformations lead to the following expression for intensity of resultant fluctuation

in a point P:
£=Az=¢?+¢g+m1a,mkﬁ=fl+fz+z{zlz, ces kAL, 0
where A = r, — r; — so-called difference of the course.

Follows from this expression that the interference maximum (bright fringe) is reached in those points
of space, in which A=mA (m =0, 1, £2, ...). As the same time /,,,x = (a; + az)2 > [, + I,. The interference
minimum (dark strip) is reached at A = mA + A/ 2. Minimum value of intensity /i, = (a1 — a2)2 <[L+L5L. In
the figure 2 is shown distribution of intensity of light in the interference figure depending on the
difference of the course A.
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Figure 2 - Distribution of intensity in the interference figure.
An integral number of m — an order of the interference maximum

In particular, if /; = I, = I, i.e. intensity of both interfering waves are identical, expression (1) takes a
form:
1=21(1 + cos kA). 2)
In this case Iax = 44y, Inin = 0.
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Formulas (1) and (2) are the universal. They are applicable to any interference scheme in which there
is an addition of two simple harmonic waves of the same frequency. Distinction is shown only in how the
difference of the course A depends on the provision of a point of observation of P. If in a tableau of
Young through to designate observation point shift from a plane of symmetry, then for a case when
d << L and y << L (in optical experiments these conditions are usually satisfied), it is possible to receive
approximately:

d. -
Azdia= 2
L 3)

At shift along a coordinate axis of y on the distance equal to an interference bandwidth Al i.e. at shift
from one interference maximum in next, the difference of the course A changes on one wavelength A.
Therefore,

d- A L-k

7 =% mrm A= 2 :E, 4)

where y — angle of convergence of "beams" in an observation point P. Let's execute the quantitative
assessment. Let's say that d distance between cracks S, and S, equally to 1 mm, and the distance from
cracks to the screen E makes L. = 1 m, then yw =d /L = 0,001 rad. For green light (A = 500 nanometers) we
will receive A/=X1/y =5 - 10> nm = 0,5 mm. For red light (. = 600 nanometers) A/ = 0,6 mm. In such
path Young for the first time measured lengths of light waves though accuracy of these measurements was
small.

Actual light waves are not strictly monochromatic. Owing to the fundamental physical reasons
radiation always has statistical property. Atoms of a light source radiate independently of each other in
casual instants, and the radiation of each atom lasts very short time (t < 10 s). Resultant radiation of a
source in each instant consists of deposits of huge number of atoms. Through order time t all set of
radiating atoms is updated. Therefore cooperative radiation will have other amplitude and that is
especially important, other phase. The phase of the wave radiated by an actual light source remains
approximately constant only on order time slices 1. Separate "scraps" of radiation of duration t are called
hemlocks. Hemlocks have the space length equal to ct where with — light velocity. Fluctuations in
different hemlocks are not coordinated among themselves. Thus, the actual light wave represents the
sequence of wave t with randomly changing phase. It is accepted to say that fluctuations in different
hemlocks are incoherent. The time slice T during which the oscillation phase remains approximately
constant is called a coherence time.

The interference can arise only at addition of coherent fluctuations, i.e. the fluctuations which are
falling into to the same Zug. Though phases of each of these fluctuations are also subject to random
changes in time, but these changes are identical therefore the difference in phase of coherent fluctuations
remains to a constant. In this case steady is observed the interference figure also, therefore, is carried out a
principle of superposition of fields. At addition of incoherent fluctuations the difference in phase appears
a random function of time. Interference fringes experience random movements here and there, and in time
At their filing which in optical experiments much more a coherence time (At >> T), there is the complete
averaging. The recording device (an eye, a photographic plate, a photo cell) will record in an observation
point the average value of intensity equal to the sum of intensity of I; + I, of both fluctuations. In this case
the law of addition of intensity is carried out.

Methods of observation of an interference

To the invention of lasers in all optical instruments coherent waves received by method of division of
a light beam into two beams. Passing the divided two rays of light two various geometrical paths received
a difference in phase and at a slip gave the interference figure.

1. Method of Young. Passing light through a crack of S gets on two cracks S; and S, carrying out a
role of two sources of coherent waves, through whom pass give a difference in phase, iinterferentsionny
picture BC it is observed on the screen E .
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2. Fresnel mirrors Cser ot uctounnka S gets on two plane mirrors of A;O and A,O. These mirrors
have a small corner of an arrangement ¢ to each other and give two virtual images of S; and S,, S light
source which are carrying out a role of two coherent light sources. The interference figure is observed on
the screen. That light did not get directly on the screen is applied the valve B .

3. Fresnel biprism. Light from a source S after passing through a biprism, refracting forms two
sources of coherent waves of S; and S, and when imposing on the screen give the interference figure.
3

~--l“\‘ i
m“}{{m- be ‘

1

4. Lloyd's mirror. The S-point source of light is located close to a surface of a plane mirror of M.
The light source of S and its virtual image of S; carry out a role of two coherent light sources.

==

Interactive tools and virtualization on the computer of laws of wave optics in the program
environment Flash-CC, Java - script.

The present requirement of time for transfer larger volume information on the Internet, including
animation images in driving work with them demands the large volume of memory. And for reduction of
capacity of use of memory use for the virtual — interactive tools of Flash technologies is very efficient.
[3,4]. From the basic vector — the graphic Flash format of technologies Shore wave Flash (SWF) — a
branch was created. But, it is not the first vector format; it is the Web broadcast mechanism — pages to
SWF as finding of the graphic representation, the coordinating link of an instrumental inventory and the
graphic representation. Advantage of SWF-of the application it it easily an acceptability on other
50
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Wednesday, i.e. this format is used in different is information — the program platform (in the Mac OS
Macintosh operating system, in OS - Windows OS). One more feature of SWF — the constructed main
images not only accept animation but also are padding, an opportunity to create interactive elements and
audio of installation. Besides, mathematical formula communications of physical processes can be turned
into interactive elements, management of their changes give the chance, to carry out on the computer,
interactive virtual researches. For example, as shown in the drawing that the mathematical dependences
found Shelli’s for reflection and light refraction and to form interactive virtual laboratory, very
conveniently the formats SWF, CC of them — the program Flash environment. For transfer on distances of
interactive multimedia additions are carried out on the known SWF format — in the Web application for
the Internet.

Why, to emergence of this application of this format in Macromedia, for browsers of two main
networks of the Plug in component, and to distribution to Internet Explorer and Netscape Communicator
the worldwide computer network affected. One more reason popularity of SWF — a format this very mild
and convenient application instruments for other platforms development of Macromedia. For example:-for
creations of the multimedia presentations use the program device — Macromedia Director Shockwave
Studio,

- and are used the program device to creation of graphic images — Macromedia Authorwave,
Macromedia Course Builder. Therefore among Web — the publication the most recognizable and easily
applied publication is Macromedia Flash Web — gives the chance to decorate each website with animation
and to collect the complete page. Action Script Tools - allows to collect Web addition efficiently and its
modern languages similarly probably on the scenario Java Script, Action Script and by means of the editor
of Devigger is the solution of often applied elements. When there is a work of Flash — Mkh you can
construct the collected clip or import graphics, later in process of work will be able to process and by
means of an assembly ruler use effect of resuscitation (Time line) [4]. Such clip or the movie can be
interactive, i.e. particular images can be changed at discretion and to influence events in the clip. You
export it

INSTALLATION FOR STUDYING OF THE INTERFERENCE

VCTAHOBKA JIJI5 H3YUEHH A M TEPSEPEHITFI n E:

MNepean
0AWMHAPHaA Wenb |

[eoiiHan wens MpuemH WK CBeTa
HOHra N3C maTtpurua

Turn of devices. The click by the right button of a mouse on the image of light filters, an individual
crack and a double crack of Young deploys these devices by 90 degrees. The choice of the light filter
(blue, green, red, yellow) is carried out by click of the left-hand button of a mouse on area of the light
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filter. Parameters of an individual crack do not change. At a turn of a crack of Young the window of
parameters in which it is possible to see and change distance between cracks and light wavelength opens.
These parameters are given in meters. After the choice of parameters it is necessary to press the accept
button.

Movement of a crack of Young on a bench. Guide the index of a mouse at the screw of fastening of a
crack on an optical bench (the hand will appear). Press and hold the left-hand button of a mouse, moving a
mouse to the right or to the left. Pressing the remove button in a window of parameters, leads to removal
of installation. It must be kept in mind that installation will work only when all devices are installed in
operative condition and in laboratory light is switched off.

WHTepdep BHLMOH HOM

KapTHHb

Rescaling of the schedule of intensity of light. Establish the index of a mouse in the top left-hand
corner of that area of the schedule which you want to see in an expanded scale. Press and hold the left-
hand button of a mouse. Move the index from top to down and from left to right to the necessary point.
Release the button. You will see the enlarged image on the screen. To return the schedule to a reference
state, it is necessary to make the same, only driving of a mouse from right to left and from below up.

Conclusion.

As a part of informational technologies the new branch develops - it is the virtual interactive tools
and visualization of the hardly understood subjects of physics, chemistry, biology and other objects [5].
And creation is virtual — interactive laboratories on called a subject meet the operated measuring
apparatuses very seldom. Therefore the technology of creation of the virtually-interactive laboratory
(VIL) for the section of physics given in this work. "The optics - ray optics" will be very relevant to
creators similar to VIL — at higher step in other objects of knowledge. Such VIL — on the computer are
very effective for development of a particular course of knowledge and develop self-contained research
skills and awaken to creative searching of research techniques. Given VIL on ray optics, due to rituality
and interactive intervention in change process an experiment condition, it is very useful to fast
development of a subject of physics by students and to development of skills researching it. Brought VIL
— on ray optics are introduced in educational process of the Eurasian Technological University and are
successfully applied there.
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A.M. Torenos, A.C. KynicoexoBa
EBpasus TexHONOTHsUIBIK YHUBEpcUTETI, Anmartsl, Kazakcran

TOJKBIHJABIK ONITUKA KY¥YBbIJIBICTAPBIHBIH MATEMATHUKAJBIK BAMJIAHBICTAP AJITOPUTMIH
FLASH-CC, JAVA SCRIPT-,BATJAPJIAY OPTAJIAPBIHJIA UHTEPBEJCEH/II BUPTYAJIJIAY

AnHoTauus. TONKbIHABIK ONTHKA-IIONreHC NpHHLMIIHE CYHeHE OTBIPBIN, SHEPreTHKAJBIK KAaThIHACTAP apKbLIbl
OTETiH, >KapBIKTHIH KEHICTIKTE TapalyblH KapacThlpaabl. ONTHKAIBIK Kypalaap KOMeriMeH, ONTHKaga KapacThIPHUIATHIH
GapJiblK TOJKBIHABIK KYOBUIBICTap, TOJKBIHABIK ONTHKA 3aHIapblHa HerizjenreH. Mpelicanbl, HHTEpEpeHUUs >KOHE
mudpakoust KyObuibicTapbl. ONTHKAJBIK KOHABIPFBUIAPIBIH KONTEreH TEOPHSUIBIK eCeNTeylepi TONKBIHIBIK ONTHKA
3appapblHa  cyideHreH. OCBI JKYMBICTA,TOJIKBIH/BIK ONTHKAHBIH MAaTE€MAaTHKAJbIK OalIaHbBICTApBIHBIH AaITOPUTMI,
SFHU,KapBIKTBIH ~ MHTephepeHiys, Iudpakmus 3aHJapbl  KOMIBIOTEpAE,  BHPTYaIIbI-MHTEPAKTHBTI  3epTTEy
KOHJIBIPFBICHIH/IA JKapbIK caylieci DpeHenbiH OUnpu3Machl apKpUIbl KOHE AUGPAKLIHUSUIBIK PEHIETKA apKbUIbl OTKEHIC
3ePTTENINl KapacTBIPbUIaJbl, Typa, pealngbl OSKCIEPUMEHTTIK KOHIBIPFBIOAFbl CHSKTHL. VIHTephepeHIs KoHE
nupakusaarel  onTUKaNbIK 1pouecctep, Adobe Flash-CC-xommbproTepik OarmapiamMa OpTachblHAa KOPHEKIICHIIL,
WHTEPAKTHUBTI TYpAe BUPTyalJaHFaH. TONKBIHIBIK ONTHKA MPOLECCTEPiH 3ePTTEHTIH, JKacAIBIHFaH OCHI JJAOOPATOPHSIIBIK
KYMBIC, OCbl KypCThl MEHIepyJe ©Te KYHIbl OOJBIN ecemnTeNeNli, al KOMIbIOTEPAE BUPTYalJbl-MHTEPAKTUBTI 3epTXaHa
(BU3) xacay TexHoioruscel Oacka moHzaepaeH BU3 jxacayra eTe KoJalibel »oHe akTyanabl. Makamamga KeNTipiireH-
BUPTYaJAbl-UHTEPAKTUBTI 3€pTXaHANBIK KYMbIC EBpa3ust TeXHOIOTHUSIBIK YHUBEPCUTETIHIH OKBITY IIPOLIECCIHE EHTi3iim,
CTYICHTTEP/IiH OiTiM callachlH/Ia KOJIaHbUTY/1a

Tyiiin ce3mep: ANroput™M, BUPTyalnbl HHTEpPOENCEHAI, TOJKBIHIBIK ONTHKA, HHTepdepeHuus, Audpaxuus,
T(QPaKIMSUIBIK peIeTka, MOHOXPOMAT,KOTePEHTT] TOJIKBIH, MATEMAaTHKAIBIK (DYHKIMOHABI OaiiaHbpIcTap.

VK:535.4+004.9
A.M.TareHos, A.C. ’KynucoexoBa

EBpasuiicknii TEXHOJIOTHYECKUHA yHUBEPCUTET, T. Anmatel. Kasaxcran

HHTEPAKTHUBHAS BUPTYAJIM3AIUA B CPEJIE FLASH-CC, JAVA SCRIPT AJITOPUTMOB
MATEMATHUYECKHUX CBA3EN IBJTEHUHA BOJTHOBOM ONITUKH

AHHoTanus. BonHoBasi oNTHKAa — paccMaTpUBAET PAacIpOCTpaHEHHE CBETa, ¢ IOMOLIbIO MPUHLUIOB ItoiireHca.,
KOTOpPBIE TPOXOIAT Yepe3 3HEepreTHYecKHe OTHOIIeHHsA. TeM He MeHee, pacCMaTpUBAIOTCA B ONTHKE, BCE BOIHOBBIC
SIBJICHUSI C IOMOMIBIO ONTHYECKUX HPUOOPOB, a TakkKe BeJIUMYUHA AU(DPAKIMOHHOIO SBICHUA.MHOrue 3agaud TEOpUU
OIITHYECKUX YCTAaHOBOK OCHOBAHBI HA 3aKOHAX BOJIHOBOW ONTHKH. B maHHOW paboTe, anropHTMBI MaTeMaTHYECKUX CBSA3EH
BOJIHOBOIl ONTHKHM, T.e. 3aKOHOB UHTephepeHUUH, NU(PAKIUKY CBETOBBIX JIyded, pacCMaTpHBAIOTCA Ha MCCIELyeMOil
yCTaHOBKE IPH IPOXOKAECHUH CBETa uepes Ounpuimy OpeHens u AUGPAKIHOHHYO PEIIETKY.

Onruueckue npouecchl UHTEphEepeHIMY U AUGPAKIUY BU3yalU3UpPOBaHbl U UHTEPAKTUBHO BUPTYaIM3UPOBAHBL C
MOMOIIBI0 KOMITBbIOTEPHBIX mporpaMmMHbIx cpea Adobe Flash-CC. Cnenannas, jnabopartopHast paboTa Mo HCCICAOBAHHIO
IPOLIECCOB BOJHOBOH ONTHKM O4eHb 3(G¢EKTUBHA IPH OCBOCHHM MAAHHOIO Kypca, a TexHojorus cosganus BIJI
OIICAaHHOM B MJAHHOH CTaThe, OUYCHb AaKTyalbHa [ CO3MAHUS AaHAJOTHYHBIX BHPTYaIbHO-MHTEPAKTUBHBIX
nabopatopur(BNJI) no npyrum npeameram.

JaHHass BHPTyanbHO- MHTEpaKTHBHAs J1abopaTopHas pa3paboTka BHeIpeHa B y4eOHbIH mponecc Empaswmiickoro
TEXHOJIOTHYECKOT0 YHUBEPCUTETA U YCIEIIHO IPUMEHSETCS B 00yUeHU.

KnaroueBnle ciioBa: ANTOPUTM, BUPTyalbHas HHTEPAKTUBH3AIUS , BOTHOBAs ONTHKA, HHTEP(OEPEHIHS, TH(PPaKIH,
skcnepuMeHT FOHra, KorepeHTHOCTb, MaTeMaTHIeCKUe (HYHKIHU.
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DAIRY PRODUCTIVITY AND MILK COMPOSITION
OF MARES OF DIFFERENT GENOTYPES

Abstract. In the article, the materials of studies of the milking capacity of mares of different genotypes and the
milk composition under the conditions of a stationary koumiss farm are presented. For the first time, the results of
studies on the variability and interrelationship of the main components of milk and milk yield of mares under stable
and pasture conditions are summarized and given in a comparative aspect. There are pedigree differences in the
quantity and quality of milk, Novoaltaisk-Kazakh cross-breeds have a higher milking capacity, followed by the
Kazakh mares of the Jabe type and the Don-Kazakh crossbreeds. During the lactation period, 1482.2 liters of
commercial milk yield from the Kazakh mares of the Jabe type, 1513.4 liters from the Novoaltaisk-Kazakh hybrids
and 1267.6 liters from the Don-Kazakh hybrids were received.

The highest fat content in milk was 1.79% in the Kazakh mares of Jabe type, in the Novoaltaisk-Kazakh
hybrids it was 1.64% and in the Don-Kazakh hybrids - 1.52%. The protein content in milk of the Kazakh mares of
Jabe type and the Novoaltaisk-Kazakh hybrids are practically the same 2.02 - 2.01%, and in the Don-Kazakh hybrids
are only 1.87%. Variability of the fat content by lactation months is below the variability of milk yield and ranges
from 5.06 to 7.88%. The correlation coefficient between milk yield and content of fat, protein, sugar had a negative
value, and a positive relationship between the fat content and dry substance.

Keywords:genotype, milking capacity, lactation, variability, fat, protein, sugar, correlation.

Introduction

In the context of the complex mechanization of agricultural production, significant opportunities
appear for the development of productive horse breeding in the direction of the production of koumiss and
horse meat associated with extensive pasture lands in Kazakhstan (187 million hectares).

Great attention is paid to the development of horse breeding, especially herd horse breeding, as an
important productive branch, in the Pavlodar region, where there are 8 million 235 thousand 900 hectares
of steppe and semi-desert pastures and more than 135 thousand heads of horses, where horse herding is
most effective. Herd horses, like many other species of animals, are able to selectively eat a necessary
vegetation for them while free moving in the pasture area, which contributes to the production of
environmentally friendly horse meat and koumiss [1].

Koumiss production in Kazakhstan has rich centuries-old traditions. Koumiss has always been a
favorite drink for the Kazakhs and replaced the wine, mineral water and other drinks for them. The
Republic annually produces about 24 thousand tons of koumiss, and by 2020 it is planned to produce up
to 30 thousand tons.

In the solution of this problem, the transfer of dairy horse breeding to an industrial base, by means of
the creation of large stationary koumiss farms, is of great importance. So, in the Pavlodar region, there are
two stationary koumiss farms "Altai" and "Sakyp", which produce koumiss all year round.

Under the same conditions of feeding, care and maintenance, the mares of different breeds differ in
unequal productivity in terms of quantity and quality. Therefore, a comparative study of the economic
traits of horses contributes to the proper selection of the breed for certain specific conditions, that opens
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up great additional reserves in increasing the production of horse breeding products. It is also important to
study the nature and types of the interrelationship of the main selection characteristics of milking
capacity: milk yield, fat and protein content in milk.

According to the chemical composition, the mare's milk differs significantly from the milk of other
animal species, and the content of milk sugar and the qualitative composition of the protein is close to the
human one. The similarity is also observed in the content of the "C" vitamin. The mare's milk is poorer in
fat and protein than in cow milk. However, the milk of mares has a sugar content 1.5 times, and the
vitamin "C" is almost 10 times more than cow's one. By the amount of lactose and ash, the mare's milk
and human milk are almost at an early stage[2, 3, 4].

In dairy horse breeding, all these issues are not fully studied in the complex, while in dairy cattle
breeding they are explored quite deeply [5, 6, 7]. This situation has determined the direction of our
research.

The object of the research — milch Kazakh mares of Jabe type and their cross breeds from factory
breeds, bred in the conditions of the "Altai" peasant farm of Lebyazhinsk district of the Pavlodar region.

The aim of the research.To study the production and chemical composition of milk of mares of
different genotypes, to determine the degree of variability, the interrelationships of the main components
of milk among themselves and with the milk yield.

Method or methodology of the work.Studies of milk productivity and the chemical composition of
milk were carried out at the stationary koumiss farm of the "Altai" peasant farm in the Lebyazhinsk
district of the Pavlodar region on three groups of mares in the period 2016-2017.

There were 30 milch mares under the experience, 10 of them were Kazakh of Jabe type, 10 heads of
the Novoaltaisk-Kazakh and 10 heads of the Don-Kazakh cross breeds.

To characterize the development and type of body build, the test mares were measured and weighed.
From each animal 4 measurements were taken: height at the withers, oblique body length, chest girth and
metacarpus girth [8]. For the purpose of studying the features of the body build of mares, the indices were
calculated: format, wide body, massive and boniness. The live weight of mares was established by
weighing on a monochrome scales in the beginning and in the end of lactation before morning feeding and
watering.

The maintenance of milking mares in autumn-winter period is horsy-pasture, and in spring-summer -
pasture.

The mares were milked 6 times a day, with intervals between milking of 2-2.5 hours with the DDU-2
electric milking machine.

In the autumn-winter period, except pasture vegetation, the mares were given coarse and concentrated
fodder by classes, taking into account the live weight and productivity[9].

Commercial milking capacity was determined monthly during lactation by the method of milking
control, twice a month on two adjacent days. Milk productivity was calculated taking into account the
milk sucked at night by the formula of Saygin [.A. [10].

The chemical analysis of mares' milk was carried out in the laboratory of the Innovative Eurasian
University in Pavlodar on the MilkoScan analyzer. The content of protein, fat and sugar in milk was
determined. The percentage of dry fat-free residue "DFMR" in milk was determined by the difference in
milk and distilled water values according to the "DFMR" scale.

All experimental data were processed by the biometric method, used for small samples [11].

Results of the research

Zootechnical characteristics of milking mares.In the "Altai" farm, along with the thoroughbred
breeding of Kazakh horses of Jabe type injecting blood was used to increase the productivityof the
Novoaltaisk and Don breeds, which produced positive results.

The body measurements and live weight of milking mares of different genotypes are given in Table 1.

The data in Table 1 show that the milking mares of the Novoaltaisk-Kazakh cross breeds are very tall
(148.4 cm) with an elongated body (158.5 cm), a deep chest (191.5 cm), excellent boniness (20.3 cm),
high live weight (506.0 kg), massiveness index - 154.7.

Kazakh jabe type mares, having a sufficient height of 142.7 cm, an oblique body length of 148.8 cm,
a chest girth of 178.3 cm and a live weight of 436.2 kg are slightly inferior to the Novoaltaisk-Kazakh
cross breeds by 69.8 kg (16.0%) in live weight, nevertheless, they have a high massive index-150.4.
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Table 1 - average body measurements and live weight of test groups (n for 10 heads)

Indicators Groups of mares

Kazakh of Jabe type Novoaltaisk-Kazakh cross breed Don-Kazakh cross breed

X+my Cv X+my Cv X+my Cv

Measurements, cm:
height at the withers 142.7+0.47 1.04 148.4+0.70 1.49 147.4+0.65 1.40
oblique body length 148.840.51 1.09 158.5+0.68 1.37 153.6+0.58 1.20
chest girth 178.3+0.70 1.24 191.54+0.69 1.13 174.0+0.57 1.04
metacarpus girth 18.4+0.11 1.85 20.3+0.21 3.25 19.7+0.18 2.89
Live weight, kg 436.2+3.42 247 506.0+4.07 2.54 412.6+£3.12 2.39
Body build indexes,%::format 104.3 - 106.8 - 104.2 -
chest girth 124.9 - 129.0 - 118.0 -
boniness 12.9 - 13.7 - 13.4 -
massive 150.4 - 154.7 - 128.9 -

Mares of the Don-Kazakh hybrids differ in harmonious body build, they do not have a high chest
girth (174.0 cm), typical for the riding constitution of the exteriors, slightly inferior to the first two groups
of mares by live weight on 23.6 kg (5.4%) and 93.4 kg (22.6%). The mares of this group do not have a
high massive index of 128.9.

By measuring the height at the withers, the oblique body length and the chest girth of the mares of all
three groups, the more stable parameters of the coefficient of variability (from 1.04 to 1.49) are inherent.
Higher coefficients of variability were observed in mares in live weight (2.39-2.54), then in metacarpus
girth (from 1.85 to 3.25). In further breeding and pedigree work, the selection of horses according to live
weight and boniness will yield positive results in improving these characteristics.

Milking mares of all three groups had a strong type of constitution, a well-developed chest, rounded
ribs, an elongated body. The strong type of the body build of mares can be judged by the development of
theskeleton. So, the boniness index was: among the Kazakh mares of jabe type - 12.9, in the Novoaltaisk-
Kazakh hybrids - 13.7 and in the Don-Kazakh hybrids-13.4.

Dairy productivity.Studies conducted in 2016-2017 on the stationary koumiss farm of the Altai
peasant farm showed that mares of different genotypes had unequal dairy production. Higher dairy
productivity in pasture and horsy-pasture conditions is in the Novoaltaisk-Kazakh cross breeds. Then in
the descending order, there are the Kazakh mares of the jabe type and females of the Don-Kazakh hybrids
(Tabilica 2).

Table 2 - Actual (commercial) milk yield of mares by lactation months, 1 (n by 10)

Indicators Month of lactation (2016-2017)
May II June 11 July IV August V September VI October VII | November

VIII

Kazakh jabe type

X+m, 9.1+0.37 9.2+0.31 8.7+0.33 7.5+0.29 5.940.25 4.9+0.24 3.1+£0.19

Cv 18.1 15.1 16.8 17.1 18.9 21.5 26.3

Novoaltaisk-Kazakh cross breeds

X+m, 9.3+0.50 9.4+0.48 9.0+0.41 7.8+0.38 5.8+0.36 4.6+0.34 3.2+0.29

Cv 16.9 16.1 15.8 15.5 19.8 23.7 28.7

Don-Kazakh cross breed

X+m, 7.2+0.29 7.940.40 7.5+0.29 6.7+0.30 5.1+0.22 4.2+0.19 2.840.17

Cv 17.9 224 17.3 19.7 19.5 20.4 274

From the data in Table 2, it can be seen that the lactation curve by the months of lactation in the
mares of all three groups changed markedly. The higher actual mare's milk yield was shown in the 2-3
month of lactation, then the yield gradually decreased, and more sharply towards the end of lactation.

In the milch Kazakh mares of jabe type and the Novoaltaisk-Kazakh cross breeds, after 2 months of
lactation, there is a decrease in individual variability of the milk yield, which reaches the lowest index in
the Kazakh mares of the jabe type (15.1), in Novoaltaisk-Kazakh cross breeds in the fifth month - 15.5
and in the Don-Kazakh hybrids in the fourth month of lactation - 17.3, after which an increase in the
coefficient of variability is observed, especially sharply in the 7th and 8th month of lactation.
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Our studies showed that mares of different genotypes had different milking capacities (Table 3).

The data of Table 3 show that for 214 days of lactation, the dairy productivity of the Novoaltaisk-
Kazakh cross breeds was 3167.2 liters, the Kazakh mares - 3103.0 liters and the Don-Kazakh hybrids -
2632.2 liters.

Commercial yield, received from the mares of the first group, amounted to 1482.2 liters, the second
group - 1513.4 liters and the third - 1267.6 liters. The yield of the Novoaltaisk-Kazakh cross breeds
exceeds the yield of the Kazakh mares of jabe type by 2.1% or 31.2 liters and the Don-Kazakh mares by
19.4% or 245.8 liters.

Table 3 - Dairy productivity of mares of different genotypes during the lactation period, 1

Groups of mares Actual milk yield Dairy productivity Live weight, | For 100 kg
For a day For a lactation For a day For a lactation kg of live
weight

Kazakh of jabe type 6.93+0.19 1482.2+39.3 14.5+0.39 3103.0+89.6 436.2 711

Novoaltaisk-Kazakh 7.07+0.28 1513.4+52.9 14.8+0.54 3167.2+108.5 506.0 626

cross breeds

Don-Kazakh cross 5.924+0.17 1267.6+35.3 12.3+0.33 2632.2+73.6 412.6 638

breed

However, according to the milking capacity index (per 100 kg of live weight), the mares occupy a
slightly different position than according to the absolute indicator. This indicator was the greatest in the
Kazakh mares of jabe type (711 kg), then in the Don-Kazakh cross breeds (638 kg) and in the
Novoaltaisk-Kazakh cross breeds (626 kg). These data are consistent with the studies of professor
Barmintsev Yu.N. [12], who notes that better numbers for the milking capacity index are for local breeds
such as Kazakh, Bashkir and Novokirgiz, than for heavy-duty, trotting and riding breeds. He believes that
such a valuable quality of horses of local breeds must be preserved and perfected in the course of breeding
work.

Chemical composition of the mares milk.Studies of the chemical composition of mares milk of
different genotypes are of great scientific and practical interest since on the basis of these data it is
possible to perform an assessment of the breeds and to develop ways of their further improvement.

Information on the chemical composition of milk of mares of different genotypes is given in Table 4.

From the data in Table 4, it can be seen that the milk of the Kazakh mares of jabe type (10.68), of the
Novoaltaisk-Kazakh cross breeds (10.50) contains more dry matter than the milk of the Don-Kazakh
hybrids (10.23).

The highest fat content in milk was also found in the Kazakh mares of jabe type (1.79). The second
place in fat-milking is occupied by the Novoaltaisk-Kazakh cross breeds (1.64), then the Don-Kazakh
cross breeds (1.52). It is known that in the production of koumiss from mare's milk the fat remains
practically unchanged since the normal microflora of koumiss does not produce a lipase that breaks down
fat into glycerin and fatty acids.This is remarkable in that the components of milk fat of mares, especially
linoleic, linolenoic and arachidonic acids, which have vitamin properties and are not synthesized in
human and animal organisms, are fully used in the use of koumiss[13, 14].

Table 4 - Milk composition of mares of different genotypes on average for lactation

Groups of mares Indicators Content in the milk, %
dry matter fat protein sugar DFMR

Kazakh of jabe type X+m, 10.68+0.06 1.79+0.02 2.02+0.03 6.48+0.05 8.90+0.05

Cv 2.66 5.26 6.10 3.37 2.58
Novoaltaisk-Kazakh X+m, 10.50+0.08 1.64+0.03 2.01+0.03 6.51+0.03 8.71+0.05
cross breeds Cv 2.50 5.06 5.12 1.27 1.94
Don-Kazakh cross X+m, 10.23+0.05 1.52+0.03 1.87+0.02 6.32+0.04 8.72+0.04
breed Cv 2.10 7.88 4.66 3.00 1.92

The protein content in the milk of the Kazakh mares of jabe type is 2.02%, of the Novoaltaisk-
Kazakh cross breeds - 2.01%, that is, they are almost the same, while in the Don-Kazakh cross breeds is
only 1.87%.
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According to the sugar content in the milk of mares, the Novoaltaisk-Kazakh cross breeds (6.51) are
on the first place, followed by the Kazakh mares (6.48) and the Don-Kazakh cross breeds (6.32). Milk
sugar plays an important role in the production of koumiss, it is the main source of nutrition for lactic acid
bacteria. Under the action of endocellular enzymes of bacteria, milk sugar is hydrolyzed with the
formation of various substances that give koumiss a certain flavor and aroma. Therefore, it is important to
have comparative data on the content of this component in the milk of mares of different genotypes [15,
16, 17].

The content of non-fat dry matters plays a substantive role in the qualitative evaluation of milk. If the
fat content in mare's milk is subjected to the greatest changes under the influence of various factors, the
amount of DFMR fluctuates within relatively narrow limits. According to our data, in the milk of mares of
different genotypes, the content of DFMR was different. So, in the milk of the Kazakh mares of jabe type
the DFMR content is more by 2.14% compared to the Novoaltaisk-Kazakh cross breeds and by 2.02%
more than in the Don-Kazakh cross breeds.

The highest variability in milk composition was observed in the Kazakh mares in comparison with
crossed animals, which is the basis for conducting an effective selection on these grounds when selecting
breeds for seasonal and stationary koumiss farms.

Interrelation of the milk components with milk yield and between themselves.We analyzed the
interrelation between milk yield, the content of fat, protein and milk sugar in mares' milk during lactation,
as well as the type of connection between these components (table 5).

Table 5 - Coefficients of correlation between the average indicators
of milk components and milk yield in mares of different genotypes

Indicators | DFMR | Fat | Protein | Sugar | Milk yield
Kazakh mares of jabe type

Dry matter +0.115 +0.408 +0.366 +0.072 +0.072
DFMR +0.252 +0.271 +0.038 +0.127
Fat +0.231 +0.247 -0.371
Protein -0.013 +0.076
Sugar -0.526
Novoaltaisk-Kazakh cross breeds

Dry matter +0.353 +0.722 +0.839 +0.686 -0.537
DFMR +0.221 +0.306 +0.326 -0.121
Fat +0.397 +0.403 -0.388
Protein +0.572 -0.198
Sugar -0.020
Don-Kazakh cross breeds

Dry matter +0.680 +0.367 +0.049 +0.036 +0.382
DFMR +0.012 +0.551 -0.018 +0.463
Fat +0.129 +0.015 +0.084
Protein +0.059 -0.071
Sugar -0.127

Data of Table 5 show that the correlation coefficient between the milk yield and the fat content is
negative in the milk of the Kazakh mares of jabe type and of Novoaltaisk-Kazakh crossbreeds, with the
exception of the milk obtained from Don-Kazakh cross breeds (+0.084) where interrelation is expressed
as a positive, but with a very low index. The largest negative correlation coefficient was obtained in the
group of the Novoaltaisk-Kazakh cross breeds (-0.388), then in the Kazakh jabe type mares (-0.371).

Between the milk yield and the protein content in the milk, the correlation is also negative, with the
exception of the Kazakh mares, where the correlation coefficient is close to zero, but has a positive sign
(+0.076).

The negative relationship is most pronounced in the group of the Novoaltaisk-Kazakh cross breeds,
where the correlation coefficient has a value -0.198, and for Don-Kazakh hybrids it is low (-0.071).

The relationship between milk yield and milk sugar in all three groups of mares is negative. It is most
pronounced in the Kazakh mares of jabe type, where the correlation coefficient is high (-0.526). And in
Novoaltaisk-Kazakh and Don-Kazakh cross breeds, the correlation coefficients are low (from -0.002 to -
0.127).
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The coefficient of correlation between milk yield and DFMR in the Kazakh mares of jabe type
(+0.127) and the Don-Kazakh hybrids (+0.463) has a positive value, while in the Novoaltaisk-Kazakh
cross breeds it is negative (-0.121).

The interrelation between fat and dry matter in all three mares was positive. Thus, in the Novoaltaisk-
Kazakh cross breeds this indicator is +0.722, in the Kazakh jabe mares +0.408 and in the Don-Kazakh
cross breeds +0.367.

The correlation coefficients between the protein and other milk components as well as between fat in
all cases are positive, with the exception of protein-sugar in the Kazakh jabe mares, which has a negative
value, but close to zero (-0.013).

Considering the interrelation between the milk yield and the percentage of fat in milk by lactation
months, it can be seen that in mares of different genotypes, it manifests itself in different ways (Table 6).

Table 6 - Interrelation of the value of milk yield, percentage of fat, protein and sugar by lactation months

Groups of mares Correlation coefficient by lactation months
n | m [ v [ v [ vi [ von | vl

Milk yield - protein
Kazakh mares of jabe type +0.086 -0.298 +0.126 -0.456 -0.320 -0.397 +0.083
Novoaltaisk-Kazakh cross breeds -0.186 -0.238 -0.439 -0.082 +0.144 -0.794 -0.152
Don-Kazakh cross breeds -0.173 +0.002 +0.236 -0.092 -0.174 +0.311 -0.377
Milk yield- fat
Kazakh mares of jabe type -0.153 -0.807 -0.509 -0.310 +0.273 +0.032 -0.256
Novoaltaisk-Kazakh cross breeds +0.147 +0.005 -0.375 -0.232 +0.183 +0.051 -0.019
Don-Kazakh cross breeds -0.043 -0.320 +0.186 -0.207 +0.071 +0.050 +0.024
Milk yield — sugar
Kazakh mares of jabe type -0.158 -0.628 -0.570 -0.663 +0.127 +0.068 -0.033
Novoaltaisk-Kazakh cross breeds -0.491 +0.090 -0.174 -0.265 -0.303 +0.745 -0.699
Don-Kazakh cross breeds -0.017 -0.630 +0.205 -0.600 -0.364 -0.043 +0.165

From the data in Table 6 it is clear that during the lactation period, the relationship between the milk
yield and the protein percentage in the mare's milk is expressed by small negative correlation coefficients.
The highly negative connection is manifested in the Kazakh mares of jabe type in the third (-0.298), the
fifth (-0.456), the sixth (-0.320) and the seventh (-0.397) months of lactation. In the Novoaltaisk-Kazakh
cross breeds in the third (-0.238), the fourth (-0.439) and the seventh (-0.794) months of lactation, in the
Don-Kazakh hybrids only in the eighth month of lactation (-0.377).

High negative correlation coefficients between milk yield and fat percentage in the Kazakh jabe
mares are observed in the third (-0.807), the fourth (-0.509), the fifth (-0.310) and the eighth (-0.256)
months of lactation. In the Novoaltaisk-Kazakh cross breeds, a high negative correlation was observed in
the fourth (-0.375) and fifth (-0.232) months of lactation, and in the Don-Kazakh hybrids in the third (-
0.320) and fifth (-0.207) months of lactation.

The interrelation between milk yield and sugar in all groups of mares was negative during the
lactation period. Kazakh mares had a higher positive relationship (+0.127) only at the sixth month of
lactation, and the Novoaltaisk-Kazakh mares (+0.745) at the seventh, and the Don-Kazakh hybrids
(+0.205) at the fourth month of lactation.

The data of analysis of the ratio of protein-fat in the milk of mares of different genotypes are given in
Table 7.

From the data given in Table 7, it follows that the highest protein-fat ratio is observed in the milk of
the Kazakh jabe mares, on average for seven months of lactation this ratio is 0.88 with fluctuations during
the whole lactation from 0.76 in the seventh to 0.96 in the fourth months of lactation.

In the more liquid-milking Don-Kazakh cross breeds, this ratio was 0.86 for the experimental period
with fluctuations from 0.70 in the fourth to 0.94 in the eighth months of lactation.

The ratio of protein-fat in the milk was lower in the group of Novoaltaisk-Kazakh hybrids than in the
other groups and it was 0.81 with fluctuations from 0.76 in the seventh month of lactation to 0.89 in the
fourth month.
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Table 7 - Ratio of protein and fat percentage in the milk to mares of different genotypes by lactation months

Month of lactation Groups of mares
Kazakh mares of jabe type Novoaltaisk-Kazakh cross Don-Kazakh cross breeds
breeds

I 0.90 0.83 0.78

I 0.92 0.85 0.79

v 0.96 0.89 0.91

\ 0.88 0.87 0.76

VI 0.80 0.78 0.70

VII 0.76 0.76 0.80
VIII 0.87 0.82 0.94
On average 0.88 0.81 0.86

Thus, an increase in the yield of mares for lactation may be accompanied by a decrease in the fat
content of milk while maintaining its protein content. If the percentage of fat increases, it can decrease in
milk. While the percentage of protein in some cases will increase if the fat content of the milk does not
exceed a certain level, but it can stay on the same level or decrease in cases of a sharp increase in butterfat
percentage.

Along with that, according to the lactation months, there are large variations in the ratio of the studied
characteristics to the degree and nature of the relationship between them, which is obviously due to their
different and relatively independent variability.

Conclusions

In the conditions of the stationary koumiss farm of the "Altai" peasant farm, the dairy productivity
and the chemical composition of mare's milk of different genotypes are not the same. Novoaltaisk-Kazakh
cross breeds (3167.2 liters) and Kazakh jabe mares (3103.0 liters) are more productive than the Don-
Kazakh cross breeds (2632.2 liters). According to the milking capacity index, Kazakh mares are up front
(711 kg), followed by the Don-Kazakh cross breeds (638 kg) and the Novoaltaisk-Kazakh cross breeds
(626 kg).

In terms of fat, protein, DFMR, dry matter in the milk, the Kazakh jabe mares favorably differ from
mares of the Novoaltaisk-Kazakh and the Don-Kazakh cross breeds.

The variability of the basic indicators of milk yield in mares is low and ranges from 15.1 to 28.7%,
fat content in milk from 5.06 to 7.88%, protein from 4.66 to 6.10%, sugar from 1.27 up to 3.37%.

The interrelation between the fat and protein content in the mare's milk is positive, but not the same
(from +0.129 to +0.397). Selection by butterfat percentage does not ensure a simultaneous increase in
protein content in the milk. Therefore, horse breeding is expedient not to maximize the development of
individual traits, but to optimize their combination.
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! Kazak mMai mapyaibuibIFbl XXOHE a3bIK OHIIPIC FBUIBIMU 3€PTTEY HHCTHTYTHI
Kasakcran PecryOnukacel AiMaTsl Kalachl;
2 Kazax yntTeIK arpapisik yHuBepcuTeTi Kasakcran PecryOnmkackr AnMaTs! Kainachr,
BPa3USJILIK HHHOBALMSUIBIK YHUBEPCHUTETI KCTaH nyoaukace! IlaBaogap K BI;
3 Epas oBa epcurteti Kazakcran Pecnyonmkace! [1aBimogap kanac
TTBIK yHUBepcuTeTl M. X. JlymaTHaTeIHarbl, KCTaH 1y OJINKACHI K Bl
*Tapas epcurteTi M. X aTha a azakctan Pecriyonukacel Tapas Kanac

OPTYPJII TYPJII TEHOTHITEI'T BUEJEPAIH CYTTIJII'T 2)KOHE CYT K¥YPAMBI

AHHoTauus. Makanaaa CTalMoHap KbIMBI3 (hepMachl XKaFaalblHIa TYPJ T€HOTHIITI OMeIepaiH CYTTUIIN MeH
CYT KYPaMBbIHBIH 3€pPTTey MaTepHajlapbl KENTIPUIreH. AJFallKbl peT KalbUIbIM/A )KOHE aT Kopayiap/a OarbuiaThblH
OuenepiH cayblTybl XKOHE CYTTIH HEri3ri KOMIOHEHTIHIH ©3TeprillTiri )koHe o3apa OaiiylaHbICBIHBIH CaJIbICTBIPMAIIbI
ACIIEKTICIHIH 3epTTey HOTIKeNepl KOPCeTUIreH.

3epTTeysiepJeH CYTTiH MOJIIEepi )KOHE carachlHa TYPIIK albIpMAIIbUIBIKTAp aHBIKTAIIFaH, XKaHaanTal — Ka3ak
KOCIaJjaphl JKOFaphbl CYTTUIIKKE Me, KeHIHT1 caThia Ka3aksl jka0bl Ouesiepi :KoHe JOH — Ka3ak Kocnaiapsl. Jlakramus
OapbIChIHIA aJIbIHFAH TayapliblK OHIM Ka3ak jkaObl OueciHen 1482.2 n, 1513,4 n xaHaanTail — Ka3ak KOCHAChIHAH
»KOHE OH — Ka3ak KocracelHaH 1267,6 1.

Cyrreri maiiapiy sxkorapbl Meuepi 1,79% Kasakel ka0l Owecinme OaWKaambl, al >KaHaalTal — Kasak
Kocmanapeiaa 1,64% »xoHe M0H — Kasak Kocmaceiaaa 1,52% tenenni. Kasakel a0l OMECiHIH JKOHE YKaHAaNTal —
Ka3aK KOCHaJapblHbIH CYTIHJAEr aKybl3 MeJiiepi mamamen Oipuaeit commsl - 2,02 — 2,01%. An goH — Ka3zak
kocnacbiHaa - 1,87% kepcerti. CyTTeHy ailapblHIarsl Mail MeJIIIEPiHIH ©3reprillTiri cayy e3reprilTiriHeH TOMeH
xoHe 5,06 mo 7,88% kypampl. Cayy apachblHIArbl JKOHE Maif, aKybl3 KOHE KAaHT MeJIIepiHiH Kod(hdHieHT
KOPPEJSLUSICH TEPiC MOHTe He OOJIIbI, all Mall MeJILEep] XKoHe KYPFaK 3aTTap/blH apachIHIarbl OaiIaHbIC OH MOHTe
ne 0OJIbL.

TyiiiH ce3aep: reHOTHII, CYTTIUIIK, CYTTeHY, ©3TepTillTiK, Mail, aKybI3, KaHT, KOPPEJISLHSL.
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! Kazaxckuii HayuHO-HCCIIe10BaTEIbCKMI MHCTHTYT JKHBOTHOBOJICTBA M KOPMOIIPOM3BOACTBA, AMaThl, Kazaxcran;
? Kasaxckuii HamoHabHbIi arpapHblit yHHUBepcHuTeT, Anmatel, Kazaxcran;
3 IHHOBAIHOHHBIIT EBpasuiickuit ynusepcurer, [laBnonap, Kazaxcras;
4Tapa3c1<yu?1 TlNocynapctBennsiit yuusepcuteT uMm. M.X. ynatu, Tapas, Kazaxcran

MOJIOYHASA IMMTPOAYKTUBHOCTB 1 COCTAB MOJIOKA KOBBIJI PA3ZHBIX TEHOTHUIIOB

AnHOTanusi. B crarbe mpuBeneHsl Marepuaibl MCCIICIOBAHUM MOJOYHOCTH KOOBUI Pa3HBIX I'€HOTHUIIOB H
COCTaB MOJIOKA B YCIIOBHSX CTAlMOHAPHOM KyMBICHOW (epmbl. BriepBbie 0000IIEHBI M AaHBI B CPaBHUTEIHHOM
aCIIeKTe Pe3yJIbTaThl NCCIEIOBAHUHN 0 M3YUYECHHIO M3MEHUYMBOCTH M B3aMMOCBSI3M OCHOBHBIX KOMIIOHCHTOB MOJIOKA
M yIosi KOOBUI IPH KOHIOUIEHHO — IMAacTOMIIHOM YCJIOBHH COJIEp)KaHMS. Y CTaHOBJIICHBI MOPOAHBIE PA3IMYHS IO
KOJIMYECTBY U Ka4eCTBY MOJIOKA, 00JIee BBICOKOH MOJIOUYHOCTHIO 00JIaIal0T HOBOANTANHCKO-Ka3aXCKUE IIOMECH, 3aTeEM
Ka3axcKue KOOBUIBI THIA jkabe M TOHO-Ka3aXxCKHe MMOMECH. 3a MePHOo/ JAKTAUU MOJIy4YeH TOBapHBIA yaoil 1482,2 n
OT Ka3axCKuX KOObUI TuIa »abe, 1513,4 1 oT HOBOANTaMCKO-Ka3aXCKUX nomeceil u 1267,6 1 oT JOHO-Ka3axCKUX
[oMecei.

Hauboneee BhICOKOE cojiepaHue XKupa B Moyoke 1,79% HaOmoanoch Ka3axCKuX KOOBUI THMA kabe, y
HOBOAQJITAIICKO — Ka3aXCKHUX NoMeced OHO paBHsuIoch 1,64% u noHO — kazaxckux momeceit 1,52%. Conepxanue
OenKa B MOJIOKE Ka3aXCKHUX KOOBLI THIa kabe M HOBOAITAHCKO — Ka3aXCKHUX IOMECeH MpPaKTHYECKUH OMHAKOBBI
2,02 — 2,01%. A noHO — Ka3zaxcKux nomecei Bcero nuuib 1,87%. V3MeHUHBOCTB coepiKaHMs XKHUpa MO MECSLaM
JIAKTaIMM HIKE W3MEHYMBOCTH Y05 U cocTasisieT oT 5,06 no 7,88%. Koaddunment koppensinnu Mexay yaoem u
coJIep’KaHMeM XHpa, Oelika, caxapa MMENO OTPHIATENUIFHOE 3HAUYEHHE, a MEXIY COAEPKAaHHEM JKHpa M CyXOro
BEIIIECTBA ITOJIOKHUTEIBHAS CBSI3b.

KiroueBsble cj10Ba: TeHOTHII, MOJIOYHOCTb, JIAKTALUs, H3MEHYUBOCTD, XKHP, OEJIOK, caxap, KOppesius.
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SOME ASPECTS OF SELECTION-BREEDING WORK
IN MEAT CATTLE BREEDING

Abstract. In this article highlights the main aspects of selection and breeding work used in the specialized meat
cattle breeding of the Republic at the present time. The need to preserve and develop the genetic diversity of
livestock herds of beef breeds was noted, while preference should be given to cattle of domestic selection. Import
should be carried out under obligatory scientific support and in pre-prepared farms. To increase the reliability of the
origin of breeding animals, DNA testing should be widely implemented and the IAS database used.

Key words: specialized meat cattle breeding, genetics, selection, breeding, breeding work, productivity.

The increase in productivity, improvement of produced products quality is primarily due to the level
of selection and breeding work carried out in beef cattle breeding, in which the system of assessing the
breeding value of bred animals plays an important role. Until recently, the system of assessing the
breeding value of specialized beef cattle has been applied in the post-Soviet states, based on materials
obtained as a result of annual bonitation of breeding herds with considering of age and gender groups [1].
The main characteristics to be considered in bonitation of beef cattle are: the rate of growth of young
animals and the cost of feed per 1 kg of growth in live weight; live weight of animals by age; milkiness of
cows (according to the live weight of young animals at 6 months of age); point scoring the constitution
and exterior; degree of manifestation of the genotype and severity pedigree accessory [2].
Bonitation is conducted with the participation of farm specialists, which does not fully ensure the
reliability of the data obtained. To exclude subjectivity in the evaluation of breeding value to the practice
of beef cattle breeding is recommended to enroot service centers on the submission of experts for the
independent removal of the phenotypic indicators of the estimated livestock of breeding beef cattle with
the entry of data into the database of the information and analytical system (IAS) (Picturel).
Using of service centers and independent experts will allow to reliably and objectively evaluate the
breeding quality of animals, which will determine the prerequisites for more careful selection of beef
cattle for reproduction and further breeding.

By completion of the integrated assessment of the breeding value of beef cattle, the received
materials have a comprehensive analysis based on which the herd selection is planned (sample and pair
selection, implementation of custom pairings, introduction of changes and additions to the perspective
breeding plans, gathering of herds at the expense of their own repair youngsters, implementation of
breeding procurement, etc.), as well as technological, feeding and veterinary activities.
In practice, the leading world producers of breeding beef cattle in recent years widely used the method of
index rating of breeding value. In our republic, prerequisites are also being created for the transition to
this method: methodical approaches have been developed, and information and analytical system (IAS)
with a data bank on breeding and productive characteristics of animals has been established and
functioning [3,4]. However, as practice has shown, the reliability of the indicators entered in the database
IAS was very low, due to lack of mechanism to ensure effective control over their receipt. In addition, the
insufficient level of feeding of breeding animals in most farms does not allow them to fully disclose their
genetically determined productive qualities.




Jloknaowr Hayuonanvhou axademuu nayx Pecnyonruxu Kazaxcman

Service center

Experts for an independent assescment of the bresding value of beef cattie

|

The expert debermines the indiators

! l |

| Live weight | Exterior | Test bulls |

| ! |

A5 mnalyzes

by arigin | | by ve weight l by exterior by test results

|
Dutputs s complex clacs

Picture 1 - Organization of the assessment of breeding value of beef cattle

The established practice of herd reproduction in beef cattle, including breeding herds, the method of
natural fertilization is used mainly: rarely manual and, more often, freestyle mating. This fact significantly
reduces the effectiveness of breeding, and therefore the conduct of a genetic examination confirming the
origin of breeding animals on the paternal line is considered an integral element of the organization of
reliable pedigree accounting in meat cattle breeding. However, in the current situation index valuation of
pedigree value is seen as premature and possible only after solving the problems of a full fodder base, and
implementation of origin validation of genetic methods of breeding animals.

To ensure reliable data on the origin of pedigree beef cattle, in the pedigree chambers, according to
existing methods, organize the selection of bioassay from the farms with the compilation of the necessary
accompanying documents (Picture 2) and transfer the bioassay to accredited laboratories where the alleles

of animals are determined at 12 loci, and the results are recorded to the IAS database, for processing and
automatic origin determination.
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Picture 2 - Determination of the authenticity of the origin of animal DNA by the method

Genetic studies to confirm the authenticity of origin should first of all be carried out in groups of
pedigree animals that are part of the compulsory material presented during the approbation of new
breeding achievements (plant lines, breeds and types). Then, step by step, genetic studies should cover: a
bull-producing group of cows entering the breeding core and accounting for 18-20% of the total breeding
stock; bulls-producers working in the breeding herd, being tested for their own productivity and evaluated
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for the quality of offspring; breeding core, which is 50-60% of the total number of cows; heifers after
chipping and rearing, intended for the repair of the selection group, the breeding core and intended for
breeding.

To ensure quality and smooth operation to determine authenticity of origin, it is necessary to fulfill
the following conditions: to scientific-research institutions of the agro-industrial complex of the RK to
work out unified domestic method for determining genetic tests for farm animals; to approve the
mechanism for determining the origin of animal meat breeds by examining samples of genetic material at
the legislative level.

Organization of breeding work in beef cattle as a whole should be a set of measures to improve the
genetic potential of beef cattle, to obtain the maximum number of offspring, and high-quality beef,
providing the maximum economic benefit.

In the process of selection and breeding beef cattle in the following units are involved, which require
functional merge into a single system (Picture 3).

Bonitation J-
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Department
Information activities T Information :
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Picture 3 - Recommended scheme for managing breeding work in beef cattle breeding

Chambers and service centers provide selection and appointment of qualified boniters to the farms,
organization of checks of the reliability of the results obtained in the process of bonitization, regularity of
receipt and control over the introduction of current zootechnical events into the IAS database (calving,
maternal padding, live weight indicators, etc.).

It is recommended to place the information and analytical system either under the Ministry of
Agriculture of the Republic of Kazakhstan or at the lead scientific research institute, as in the first case,
the administrative resource will be used (the MA is the customer of all livestock research) and the
regulated legislative base, in the second case the primary basis of all livestock research will be provided,
which is due to the fact that the primary function of IAS is to collect of reliable information and its
primary analysis. Institutes further provide ready information on valuation of breeding value to chambers
and business entities in the field of breeding livestock (farms, LTD, LPF, etc.). Experts’ farms in turn
formulate their proposals on ways to improve breeding bred breeding herds and sent to the chamber,
which through SRI further provide scientific support for the work to solve the tasks.
It is known that one of the basic requirements for the creation of farm animals breeds and their
improvement is the formation of an intra-breed structure. Possessing a certain monolithicity, any breed
should be differentiated into separate structural elements with specific properties of development of a




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

particular feature, that as a result of skilful breeding and selection allow breed progress in general [5].
Each animal in the herd, and even more so in the breed, has its own characteristics, which are expressed
not only in differences in physique, character and level of productivity, but also in the ability to preserve
these features in the offspring. If such an animal is a producer, from it they leave on the tribe of sons and
daughters, and from them the grandchild, etc. generation, which, with directed selection and selection,
form a group of animals similar in type and productivity-a line.

Factory Line - is a structural unit of the breed, which is a genetically stable group of animals, having
a common origin on the male side of the pedigree and characterized by the similarity and originality of the
desired type and productivity. Factory lines are created as a result of purposeful selection and breeding,
use of prepotent bulls-improvers.

In the USA and Western Europe, line breeding is usually considered only as a method of related
breeding. This is due to the fact that the breeding of the lines, the system works with the breed requires its
unity. However, due to the desire of farmers to provide their herds with valuable producers, appropriate
selection was carried out, and the use of inbreeding inevitably leads to crosses, that is, the same methods
of work as are used for breeding along lines are used. The improvement of breeds of livestock by the
method of systematized breeding is based on the conduct of breeding work in the regions of the country
according to a single program coordinated in accordance with the herds, with extensive use of bulls from
highly productive lines and prospective related groups. Breeding along the lines in breeding herds is
aimed at maintaining their genetic structure and intra-breed diversity, creating new genotypes with
desirable qualities, including using the best global gene pool in the introductory cross. Doing breeding in
commercial farms also be carried out when using the broad linear animals. Only under this condition in
the reproduction of livestock is possible to carry out a reasonable selection of the group through the
system of rotation of lines. Great stimulus for the increase of meat efficiency of commodity herds is cross
connection lines with specific combining ability in breeding farms identified in effective combinations.

Undoubtedly, priority should be given to domestic breeds of beef cattle (Kazakh white-headed,
Auliekolskaya, Santa-Gertruda, Zhetisu type), which are more cost-effective and best quality produced in
the conditions of the traditional, extensive, stall-pasture system of cattle breeding in Kazakhstan, natural
pasture products.

Import of beef cattle, which has been actively implemented in recent years, has shown mixed results:
in farms where fodder and technological conditions similar to importing countries were created, the
productivity of animals was quite high, at the same time imported livestock, contained in conventional
peculiar domestic beef cattle breeding conditions, showed a low efficiency and a high exhaust. Import of
beef cattle should be planned with appropriate conditions of feeding and housing in importing economies,
and subsequent breeding is carried out under compulsory scientific support.

Thus, in order to increase the efficiency of conducting the beef cattle breeding industry in
Kazakhstan, a systematic approach is needed that unites the efforts of scientists, farmers and
administrative apparatus of the agro-industrial complex.
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ETTI BATBITTAT'BI MAJI HTAPY AIIBLJIBIFBIHJAT'BI CEJIEKINUAJBIK — ACBIUITAHABIPY
JK¥MBICHIHBIH KEMABIP KbIPJIAPBHI

AnHoTanusi. Makanaja Ka3ipri yakpITTa peciyOJIMKaHblH MaMaHIaHbIPbUIFAH €TTI MaJjl IIapyalibUIbIFbIHAA
KOJIIaHBUIATHIH CEJEKLUMSUIBIK — achUIIAHABIPY  JKYMBICTapbIHBIH HErisri KkeseHuepi kepceTiami. OTaHIBIK
CeJIeKIUsAFa OachIMIaK Oepe OTHIPBII TTi OAFBITTAFBI MaJl TAOBIHIAPBIHBIH TCHETHKAIBIK OPTYPJILIITiHIH 1aMybl MCH
cakTay KaKeTTUIri alKplHAANAbl. Manabl IIeTeNIeH TacManuay JKyihecli aliblH-ana JadblHAalFaH IIapya
KOXKQJIBIKTapbIHAA MIHICTTI TYPIbl FHUIBIMIAPABIH KATBICYbl HETI3IH/AE JKY3€re achIPbUIybl THIC. ACBUT TYKBIMJIBI
MaNgapIblH IIBFY TETiHIH CeHIMIUTriH apTThipy MakcatbiHna JHK TecrineyiH keHiHEH KOJNTAHBIM, aKMapaTTHIK
tannay xyiecinid (IAS) nepexrep 6a3aceiH naiianany Kaxer.

Tyiiin ce3aep: MaMaHAaHIBIPBUIFAaH €TTI MaJl LIAPYAILIbUIBIFBI, TEHETHKA, CENEKIHs, Mall 6Cipy, aCbULAaHABIPY
JKYMBICBI, OHIMILTIK.
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"Kasaxckuit HUM %HBOTHOBOJCTBA M KOPMOIPOM3BOACTBA, I'. AJIMATEI,
2Arpodupma «JIuesckuii», Kocranaiickas 061acTh

HEKOTOPBIE ACNIEKTHI CEJIEKIIMUOHHO-IIJIEMEHHOM PABOTHI
B MSICHOM CKOTOBO/ICTBE

AHHOTanusi. B crathe npuBeneHBI OCHOBHBIE MOMEHTHI OPraHM3allMM CEJIEKINOHHO-TIEMEHHOW pPaboTBhl,
[PUMEHSEMbIE B CIELUAIM3UPOBAHHOM MSICHOM CKOTOBOJICTBE pecIyOiIMKnM B Hacrosimee Bpems. OTmeueHa
HEOOXOJUMOCTh COXPAHEHHUS M Pa3BUTHSA I'€HETHYECKOIO Pa3HOOOpas3msl CTaj CKOTa MACHBIX IOPOX, NPU 3TOM
MPEANOYTEHHE JOJDKHO OTNABAThCSl CKOTY OTEUSCTBEHHOW CENEKLUH. 3aBO3 IO UMIIOPTY CIEAyeT OCYLIECTBISATH
1oJi 00s3aTeNbHBIM HAy4HBIM CONPOBOXJIEHHEM W B 3apaHee IOJrOTOBJICHHbIE Xo3siicTBa. {1 TOBBILICHHS
JIOCTOBEPHOCTH IPOMCXOXKICHUS IUIEMEHHBIX >KMBOTHBIX clleAyeT wmHupoko BHeapsaTh JIHK-tectupoBanue u
ucrosnbp308ath 6a3y nanusix MAC.

KiioueBble c/10Ba: CHELUANIM3MPOBAHHOE MSCHOE CKOTOBOJACTBO, TE€HETHKA, CEIEKLHsA, pa3BelAcHUE,
IUIEMEHHast paboTa, IPOAYKTUBHOCTD.
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THE MAIN TENDENCIES OF THE CREATION
AND DEVELOPMENT OF EURASIAN ECONOMIC UNION:
PROBLEMS AND PROSPECTS OF INTEGRATION

Abstract. Now the international economic integration represents one of the main manifestations of
globalization of the economy, developing within the universal process. Integration process is the difficult social
phenomenon, which is characterized by a set of various factors, tendencies and directions. It means the possibility of
allocation of several levels of integration, uniting both integration, and disintegration factors, depending on the
sphere of their functioning. All factors, defining integration process, are distributed generally on global and regional
levels. Only one organization, which has reached the higher level of integration in comparison with all other
associations in the former Soviet Union, is the Eurasian Economic Community.It represents the international
economic organization; created for effective advance by its participants of the process of formation of the Eurasian
Economic unionand the Common economic space, and also for realization of other purposes and tasks, connected
withdeepening of integration in economic and humanitarian spheres. The main objectives of Eurasian
Economicunion are: formation of the common financial market, establishment of the general rules of trade in goods
and services and their access to domestic markets, creation of the general unified system of customs regulation,
creation of equal conditions for production and business activity, formation of the common market of transport
services, creation of the general power space, formation of the system of collective security, ensuring free movement
of the citizens of the states of Eurasian Economic unionin Community, etc.

Keywords: globalization, unification, regional market, economic risks, economic crises, economic relations,
financial market, unification of economic relations, Eurasian union, customs regulation.

In 1994, the President of Kazakhstan, NursultanNazarbayev, first suggested the idea of creating a
“Eurasian Union”, during a speech at Moscow State University. Numerous treaties were subsequently
signed to establish the trading bloc gradually. Many politicians, philosophers and political scientists have
since called for further integration towards a monetary, political, military and cultural union. However,
the member states decided to seek a purely economic union, having concerns about keeping their
independence and sovereignty intact[1].

The Eurasian Economic Union has an integrated single market of 183 million people and a gross
domestic product of over 4 trillion U.S. dollars. The EAEU introduces the free movement of goods,
capital, services and people and provides for common policies in macroeconomic sphere, transport,
industry and agriculture, energy, foreign trade and investment, customs, technical regulation, competition
and antitrust regulation. Provisions for a single currency and greater integration are envisioned in future.

The union operates through supranational and intergovernmental institutions. The Supreme Eurasian
Economic Council is the “Supreme Body” of the Union, consisting of the Heads of the Member States.
The second level of intergovernmental institutions is represented by the Eurasian Intergovernmental
Council (consisting of the Prime Ministers of member states). The day-to-day work of the EAEU is done
through the Eurasian Economic Commission (the executive body), which is a supranational body similar
to European Commission. There is also a judicial body - the Court of the EAEUJ2].
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The Eurasian Economic Union (officially EAEU, but sometimes called EEU or EAU) is an economic
union of states located primarily in northern Eurasia. The Treaty aiming for the establishment of the
EAEU was signed on 29 May 2014 by the leaders of Belarus, Kazakhstan and Russia, and came into force
on 1 January 2015. Treaties aiming for Armenia’s and Kyrgyzstan’s accession to the Eurasian Economic
Union were signed on 9 October and 23 December 2014, respectively. Armenia’s accession treaty came
into force on 2 January 2015. Kyrgyzstan’s accession treaty came into effect on 6 August 2015. It
participated in the EAEU from the day of its establishment as an acceding state. -u3Buxkuneaun!!!

The Eurasian Economic Union is an international organization for regional economic integration. It
has international legal personality and is established by the Treaty on the Eurasian Economic Union.The
EAEU provides for free movement of goods, services, capital and labor, pursues coordinated, harmonized
and single policy in the sectors determined by the Treaty and international agreements within the
Union.The Member-States of the Eurasian Economic Union are the Republic of Armenia, the Republic of
Belarus, the Republic of Kazakhstan, the Kyrgyz Republic and the Russian Federation.The Union is being
created to comprehensively upgrade, raise the competitiveness and cooperation between the national
economies, and to promote stable development in order to raise the living standards of the nations of the
Member-States.

From February 1, 2016, new members of the Board of the Eurasian Economic Commission (EEC)
chaired by the representative of the Republic of Armenia Tigran Sargsyan started their work. Most of the
members of the Board exercised their powers in the previous four-year cycle of the EEC operation, which
ensured a high level of continuity in the Commission. The decision that the former Prime Minister of
Armenia Tigran Sargsyan would head the Board of the EEC was made in October 2015, at the session of
the Supreme Eurasian Economic Council by the Presidents of the five countries of the Eurasian Economic
Union (EAEU) in the Kazakh village Burabay. Taking into account the four-year practice of the
Commission, as well as spheres of regulations within the competence of the EEC currently and in the
mid-term, the heads of the EAEU Member States changed the number of the Board members. Now, the
EAEU Member States are represented by ten Members of the Board - Ministers, including the Chairman -
two Ministers from each Member State.

The Customs Union of the Republic of Belarus, the Republic of Kazakhstan and the Russian
Federation began its work in January 2010 and just a year and a half after, in July 2011, it started to
operate at its full capacity: the customs territories of three states were combined into the common customs
territory. Within the territory, the rules of the Customs Code, the single customs tariff, the single system
of foreign trade and customs regulations, as well as the common legal framework in the sphere of
technical regulation began to be applied.

In 2013-2014, the Eurasian Economic Commission and the authorities of the Republic of Belarus, the
Republic of Kazakhstan and the Russian Federation were actively preparing the Treaty on the Eurasian
Economic Union (EAEU) on behalf of their Presidents. Its adoption resulted in the completion of the
codification of international treaties that constitute the regulatory legal framework of the Customs Union
and the Common Economic Space. During this period, 5 rounds of negotiations were held to finalize the
draft Treaty, which were attended by more than 700 experts from theMember States and the EEC. The
final document containing nearly 1000 pages is divided into 4 parts that include 28 sections, 118 articles
and 33 annexes [3, P.64].

On May 29, 2014, Astana hosted the session of the Supreme Eurasian Economic Council, where
Presidents Alexander Lukashenko, NursultanNazarbayevand Vladimir Putin signed the Treaty on
theestablishment of the Eurasian Economic Union. Many the Establishment and experts called this project
the most ambitious and at the same time the most realistic and relying on the evaluated economic
advantages and mutual benefits. Ample opportunities were opened for the business community of the
Member States: the Treaty gave the “green light” to the formation of new dynamic markets with single
standards and requirements for goods, services, capital and labor.

In the Eurasian Economic Union, the common market of medicines and medical products is
scheduled to be launched at the end 2016. The common system introduced in the EAEU in this sphere will
ensure their safety, efficiency and quality; create optimal conditions for strengthening competitiveness on
the global market. Since March 1, 2016, within the EEC two new departments started their work: the
Labor Migration and Social Security Department and the Internal Market Functioning Department. The
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first one deals with matters related to labor migration and social security of workers, as well as intellectual
property matters in the EAEU countries. The main task of the second one is consistent and effective
removal of barriers, exceptions and restrictions in the domestic market of the Union.

Over the last several years, with 2015 being the year of particular activity, due to acquisition by the
Union of the international legal personality after signing the Treaty on the EAEU, the EAEU Member
States together with the Commission have strengthened the impact of the Union on external directions. Its
prestige and importance in the international arena have increased significantly. This is confirmed not only
by the expansion of the Eurasian Economic Union after the accession of the Republic of Armenia and the
Kyrgyz Republic, but also by the growing interest in close cooperation with the EAEU shown by many
countries around the world: China, Vietnam, Iran, India, Israel, Egypt, Singapore, MERCOSUR and
ASEAN, and others. An important element of the strategy of economic cooperation in the EAEU may be
a direct dialogue between the Eurasian and European Commissions. The prerequisites for such a dialogue
have been created. In contrast to the global downturn, the consistent and successful transformation of the
Eurasian space, based on the market economic principles with preservation of political independence and
the existing cultural identity of the sovereign states, still continues [4, P.10].

Today, the Union is a recognized economic integration association having international legal
personality. Almost 40 countries have formally expressed their desire to develop trade and economic
cooperation with the EAEU, creating free trade areas. Expansion of trade and economic ties should give
the impetus for strengthening the role of the Eurasian Economic Union in the world. The EAEU has all
the prerequisites to become one of the key elements of the modern global economic architecture.

The Eurasian integration makes the domestic market more transparent and clear for businessmen and
investors, thus contributing to its further expansion. Development of economic integration in the backdrop
of slowing global economic growth could become a major drive for the diversification and economic
development in the member states.

Last years of functioning of the Eurasian Economic Commission (EEC) - the EAEU permanent
regulatory body. In the EEC, the Union countries have a unique opportunity to participate in the
management of the EAEU on an equal footing. Since then, the Commission, together with the
Governments and leading business structures of first three and then five countries, has made a lot of work
in a number of sectors of economy - in trade, technical regulation, customs administration, fiscal and
competition policy, etc. Within the Union, a market is being created with a population of more than 180
million people living mainly under common transparent rules, with a common system of technical
regulation and common customs and tariff regulations. We took on the formation of a common market
with the implementation of our basic principles: the free movement of goods, services, capitals andlabor.
A common market of services began its operation. Plans on the establishment of agreed transport,
industrial and agro-industrial policies are being implemented. Much has been done directly for the citizens
of the Union - in the field of migration policy, within the framework establishing of commonlabor market.
One of the main tasks of the Eurasian Economic Commission is to create, with the help of management
solutions, an infrastructure of integration that is stable of fluctuations and changes of economic
environment and, ultimately, contribution to raising the living standards of the population of the Union
countries.

As we noted before the experience in forming of the Commission Board, will face serious and
ambitious plans for deepening the integration. In 2019 there are planningto create the common market of
electric power, to conduct a large-scale preparation for the start of the common markets of gas, oil and oil
products, to address other global challenges for the benefit of the citizens of our states. The strategic
success of the countries can be achieved only with the Union’s efficient operation. Moreover, the
Commission’s activity has no political component. It is aimed at improving regulatory systems, reduction
administrative barriers for more reducing development of the Union countries’ economies. For this the
purpose, the EEC maintains a consistent dialogue with national business communities with regard to all
major challenges, as it is business that is the major beneficiary of the Eurasian economic integration. The
Commission ensures that the decision-making process is transparent and clear.

Thus, in the conclusionwe would like to stress, that for the stable development of the economies of
the Member States, extension of cooperative collaboration of the Union countries’ business is extremely
important. The countries of the EAEU face the task to integrate their industrial capacities to produce co-
product and enter the markets of third countries.
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EYPA33K-ThIH KAJIBIIITACYbI MEH JAMYBIHBIH HET'T3I'l YPJAICTEPI:
HUHTEIPAIIMAJIAHY MOCEJIEJIEPI MEH BOJIAIIIATBI

Annotaums. Kasipri 3amana 5KOHOMHKAHBIH XaJIbIKapaJblK HHTETPALUSCH KahaHIbIK SKOHOMHKAHBIH OJaH dpi JamMybl-
HBIH HeTi3ri OarbITTapbIHBIH Oipi OOJBIT OTHIP, Oy NMpoLECcC YHUBEPCANIBUIBIK CHITATTa JKY3€re achlpbulyaa. MHTerpanusuibK
npolece KenrtereH (GpakTopaapMeH CHIATTANIa[bl )KOHE OHbBIH CaHKBIPJIBI TEHACHLMSIAPbl MeH OarbITTapbl 6ap. Ockl mporuecc
MHTErpalMsAHbIH OipHelle caTbuiapbl 0ap eKeHAIriH aHBIKTaiabl, onap Keil »kariainapaa OIpiKTIpeTiH MHTErpauusuIbIK, opi
NIE3UHTETPAlMSUIBIK (haKTOpiapra e, Olap OChl MPOLECCTiH KOJNJAHBIC aschblHA Kapail Oenrimi OGomaabl. MHTErpanusiibik mpo-
LecCcTepAl aHBIKTAUTBIH OapibIK (paKTopiIap, MiHACTTI Typae kahaHABIK XKoHE OHIPIIK mopexkenepnae Oenrineneni. [loctkeHecTik
KCHICTIKTET1 JKajJfbl3 FaHa HMHTCTPALUSHBIH >KOFApFbl JIOpEXKeciHe KONl JkeTkisreH yiibiM, on -EypAsDK. Eypasusiibik
9KOHOMHKAIIBIK KAYBIMIACTBIK XaJIBIKAPAIbIK SKOHOMHKAJIBIK OJaK OOJBIN ecenTeseii, OHbIH HEri3ri ajFa KoifFaH Myjjieci
KaTBICYIIBl MEMJIEKETTepre THIMABI KEJCHAIK ONaK Kypy JXoHe OipKeNKi SKOHOMHKAJBIK KEHICTIKTI KaJbINITacTHIPY, COHBIMEH
KaTap 0acka 1a HHTerpalMsHbl OlaH 9pi KeHEHTEeTIH OHBI IKOHOMUKAJIBIK )KOHE I'YMaHHUTApIIBIK cajajap/a jKy3ere achbIpaThiH ic-
KUMBbLIAAP kacay MiHaertepi Typ. EypA3DK- ThiH Herisri anra KOWFaH MiHACTTEPI: JKaJIIbl KAPKbUIBIK HAPBIKTBI KaJIBIIITACTHIPY,
ilIKi JKOHE CBHIPTKbI HApbIKKA Tayapiap MEH KbI3MET TYPJIEPIHIH KOJ JKETIMIi epexeNepiH jkacay, KeIeHAIK PeTTeyHiH
KanmelyHH(pUKaUUsIaHFaH XKYHECiH jxacay, OHIIpICTIH )KOHE KACITIKePIIK iC-OpeKeTTiH JaMybIHa TeH KaFaaiiap kacay.

Tyiiin ce3aep: »xahanmany, yHuUKaIWsa, OHIPIIK HApPBIK, SKOHOMHUKANBIK TOyEKeJIep, AKOHOMHKAIBIK KpPU3UCTED,
IKOHOMHKAIIBIKKATHIHACTAP, Kapa)KaTHApbhIK, SKOHOMHKANBIK OailaHbIcTapabl yHU(uUKalusnay, Eypasusuiblk oak, KEeACHIIK
perrey.
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OCHOBHBIE TEHJAEHIIMA OBPA30BAHUSA U PA3BBUTHUSA EBPA3JDC:
MMPOBJIEMbBI U NEPCIIEKTHUBbI UHTEI'PALIUN

AHHoTaums. B HacTosee BpeMsi MeXIyHapOIHAs SKOHOMHYECKAsT HHTErpalus IPEACTaBIseT co00il OHO U3 OCHOBHBIX
HPOSIBIICHUH TI00aM3ali SKOHOMUKH, Pa3BUBAIOIIEIics B paMKaX YHHBEpPCAIBHOTO Iporecca. MHTerpanuoHHBIN mHpolecc
SIBISIETCSL CJIOXKHBIM COLIMAJIBHBEIM SIBJICHHEM, KOTOPOE XapaKTepHU3yeTcs MHOXECTBOM pa3IMYHBIX (PaKkTopoB, TEHACHIMH U
HanpasieHnil. OH, 10 CyIIECTBY, 03HaYaeT BO3MOXKHOCTh BBIJICIICHUS] HECKOJIIBKMX YPOBHEH HMHTErpalny, 00beANHSIOMNX KaK
MHTETPAllMOHHbIe, TaK M JIe3MHTErPALlOHHBIE (DAaKTOPBI, B 3aBUCHMOCTH OT cdepbl HX (yHKIHOHMpoBaHMs. Bce dakrtopsl,
OIPENCIAIONIME MHTEIPALMOHHBII HPOLIECC, PACIPENEIOTCs, B OCHOBHOM, IO TJIOOANIBHOMY M DPETHOHAJIBHOMY YPOBHSM.
EnuvHCTBEHHOH OpraHu3anueif, KoTopas JOCTHIIa Oojee BBICOKOIO YPOBHS MHTEIPUPOBAHHOCTH II0 CPABHEHHIO CO BCEMH
IPYTUMH OOBEAMHEHUSAMH Ha MOCTCOBETCKOM MpocTpaHCTBe, sBisiercss EBpA3DC. EBpaszuiickoe 3KOHOMHYECKOE COOOLIECTBO
HpeCTaBIsAeT COO0H MEXIYyHApOIHYI0 SKOHOMHYECKYIO OpraHM3alHio, CO3JaHHYH0 Ul 3()(EKTHBHOIO HPOJABIKEHHS €&
ydJacTHHKaMH mporecca GopmupoBannst EBpa3uiickoro 3KOHOMHUYECKOro coio3a M ENMHOro 3KOHOMHUYECKOTO MpPOCTPAHCTBA, a
TaKOKe VIS peall3aliy IPYTHUX LeNei M 3a/1ad, CBSI3aHHBIX C YIMyOJICHHEM HHTETPAldd B SKOHOMHYECKOH M I'yMaHHTapHOH
chepax. OcHoBHBIME 3amayamu EBpA3DC sBustoTcs: (GopMHUpOBaHHE 0O0IIEro (UHAHCOBOTO PHIHKA, YCTAHOBIICHHE OOIIMX
HpPaBWJI TOPrOBJIM TOBapaMu M YCIyraMH M X JOCTyIa Ha BHYTPEHHHE PHIHKH, CO3JaHME OOIIeH yHUPUIMPOBAHHOW CHCTEMBI
TaMO)KEHHOTO PETYJIMPOBAHUS, CO3/laHHE PAaBHBIX YCIOBHH JUIS NPOU3BOJICTBEHHON M NpPEANPHHUMATEIBCKOHW JETEIbHOCTH,
(dopMupoBaHHE OOLIEro pPhIHKA TPAHCIOPTHBIX YCIYI, CO3JaHHE OOIIEro 3HEPreTHM4ecKoro IMpOCTPaHCTBa, (GopMHupoBaHue
CHCTEMBl KOJUIEKTHBHOH O€30macHOCTH, oOecnedeHne CBOOOAHOTO MEepeABWKEHHs TpaxaaH rocynapcts EBpA3DC BHyTpu
CoobmiecTBa 1 ap.

KioueBble ci10Ba: rro6anm3aiys,yHI(UKALHS, PeTHOHATBHBIA PEIHOK, J)KOHOMUUECKUE PHCKH, SKOHOMUYECKHE KPU3HCHI,
HKOHOMHYECKHE OTHOIICHUS, (PUHAHCOBHIM PHIHOK, YHHU(HKAIUS 3KOHOMHUYECKHX cBsizel, EBpasmiickuit Coro3, TamokeHHOE
peryJupoBaHue.
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GREEN ECONOMY AS THE NEW WAY
OF SUSTAINABLE DEVELOPMENT

Abstract. Sustainable development assumes complex coordination among themselves of three components —
economic, social and ecological. The concept of “green economy”was appeared in the last two decades in order to
provide more harmonious coordination between these components, which would be acceptable for all groups of the
countries — civilized, developed, developing and the states with a transitional economy. The concept of “green
economy” receives the increasing public response. It was actively discussed by experts, politicians, non-
governmental organizations. The goal is to develop from “brown economy” to “green economy”. The concept of
“green economy” includes the ideas of many other directions in the economic science and philosophy (feministic
economy, postmodernism, ecological economy, environment economy, anti-global studies, the theory of the
international relations, etc.), connected with the problems of sustainable development. Supporters of the concept of
“green economy” consider that the economic system, prevailing now, is imperfect. Though the concept of “green
economy”’has yielded certain results in increase in living standards of people in general, and especially its separate
groups, negative consequences of functioning of this system are considerable: these are environmental problems
(climate change, desertification, loss of biodiversity), exhaustion of the natural capital, large-scale poverty, small
amount of fresh water, food, energy, inequality of people and the countries. All this creates threat for present and
future generations. The present model of economy is called “brown economy”.

Keywords: climate, principles of sustainable development, green economy, feministic economy, ecological
economy, environment economy, anti-global studies, loss of a biodiversity, ecological taxation, natural capital.

In our opinion, in the conditions of climate change, for survival and development of humanity,
transition to “green economy” is necessary, because this system of the types of economic activity,
connected with production, distribution and consumption of goods and services, which lead to increase of
the welfare of the person in the long term at the same time, without subjecting future generations to
influence of considerable environmental risks or ecological deficiency.

For transition to “green economy” the wide range of tools is offered:

— the pricing corresponding to the principles of sustainable development, including refusal of
inefficient subsidies, assessment of natural resources in terms of money and introduction of taxes on what
harms the environment;

— policy of government procurement which encourages production of eco-friendly production and use
of production methods, corresponding to the principles of sustainable development;

— reforming of the system of the “ecological” taxation, assuming accent shift from the tax on labor to
taxes on pollution;

— growth of the state investments into the infrastructure, corresponding to the principles of
sustainable development (including public transport, renewables, construction of energy efficient
buildings) and the natural capital for restoration, maintenance and increases of volume of the natural
capital;

— target state support of research and development, connected with the creation of environmentally
friendly technologies;
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— the social strategy, designed to provide coordination between the purposes in social area and the
existing or offered economic strategy.

The big role in promotion of the concept of “green economy’play the Economic and Social
Commissions for Asia and the Pacific Ocean (ESCAP), where are the following members from CIS
countries: Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, Russia, Tadzhkistan, Uzbekistan and
Turkmenistan. In accordance with the initiative of ESCAP in 2005 the strategy of “green” growth was
originally included four priority directions, such as: rational models of consumption and production;
“gardening” of the enterprises and markets; steady infrastructure both “green” tax and budgetary reforms.
Subsequently two more directions — investment into the natural capital and indicators of environmental
efficiency have been added.

The Republic of Korea was the first country, which announced implementation of the concept of
“green” growth as the national strategy. The main attention within this strategy was paid to three
elements: industry, power and investments. Strategy is aimed at preservation of scales of productive
economic activity at the minimum use of energy resources and other resources; minimizing of pressure
upon the environment of all used types of energy and resources and taking measures for transformation of
investments into nature protection activity and driving force of economic growth.

Many countries use various tools of “green economy” in the national policy and development
strategies. At the same time many developing countries are afraid that use of model of “green economy”
can slow down process of their development. This problem demands the additional analysis and
discussions about the degree and levelof the possible expenses.

The program of development of the UN for the environment (UNEP) in 2008 has taken the initiative
of “green economy”, which has the purpose to use the historical opportunity in order to create the
economy of tomorrow. The initiative of “green economy” is based on three main principles:

— assessment and promotion into the forefront of natural services at the national and international
levels;

— employment of the population due to creation of “green” jobs and development of the
corresponding policy;

— use of market mechanisms for achievement of sustainable development.

“The green economy” draws the increasing attention. In the Declaration on Green Growth,adopted at
the Meeting of the Council at Ministerial Level on 25 June 2009,the foreign ministers have expressed
determination to increase the efforts on further realization of the strategy of “green” growth and to
encourage “green” investments and steady regulation of the natural resources. They have emphasized the
determination to use “effective complexes of political measures in the field of climate” and to encourage
“the reforms of domestic policy, aimed the prevention or elimination of ecologically harmful types of
policy, which can interfere with “green” growth”. Besides, they have suggested the Organization “to
develop strategy of “green” growth to achieve economic recovery and social effective steady growth” [1].

Economic recovery and environmentally and socially sustainable economic growth are key
challenges that all countries are facing today. A number of well targeted policy instruments can be used to
encourage green investment in order to simultaneously contribute to economic recovery in the short-term,
and help to build the environmentally friendly infrastructure required for a green economy in the long-
term, noting that public investment should be consistent with a long-term framework for generating
sustainable growth. Green growth will be relevant going beyond the current crisis, addressing urgent
challenges including the fight against climate change and environmental degradation, enhancement of
energy security, and the creation of new engines for economic growth. The crisis should not be used as an
excuse to postpone crucial decisions for the future of our planet[1].

In order for countries to advance the move towards sustainable low-carbon economies, international
cooperation will be crucial in areas such as the development and diffusion of clean technologies, for
example, carbon capture and storage, renewable energy technologies, and application of green ICT for
raising energy efficiency, and the development of an international market for environmental goods and
services.

Green investment and sustainable management of natural resources need further efforts to use
efficient and effective climate policy mixes, including through market-based instruments, regulations and
other policies, to change behaviour and foster appropriate private sector responses. Such areas may




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

include smart, safe and sustainable low-carbon infrastructure and technologies that can contribute to
building a sustainable low-carbon society. Approaches to recognise the value of biodiversity should be
encouraged through appropriate instruments and consistent with relevant international obligations.

Domestic policy reform, with the aim of avoiding or removing environmentally harmful policies that
might thwart green growth, such as subsidies: to fossil fuel consumption or production that increase
greenhouse gas emissions; that promote the unsustainable use of other scarce natural resources; or which
contribute to negative environmental outcomes. Green Growth Strategy is very important in order to
achieve economic recovery and environmentally and socially sustainable economic growth.

In June, 2016 the leaders of the states of “Group-20” in Toronto, Canada, in the Declaration have
fixed: “Trying to obtain steady and balanced growth, we will also promote work on assessment methods,
considering social and ecological consequences of successful economic development” [2]. They have
confirmed the commitment to ensuring ecologically balanced restoration and steady global growth.

The participants of this conference noted: “Don’t suppress the economy of the future by investing in
fracking and pipelines. Bitumen is a high risk investment. Exporting oil is not the solution. We should be
accounting for cleanup and not extraction. We need more investment in R&D for green tech. We need to
start burying carbon. Sequester it. We need to respect Indigenous peoples. We need to reexamine and
repair the former Navigable Waters Protection Act. The Union-Pearson Express was not electrified, but
should have been. We need to include community level projects. Develop green shipping and safe trucks.
Pedestrianisation and cycling safety is important, as is more efficient buildings.This problem has multiple
dimensions. Individual and community must both work together to transition to something more
sustainable. Think of future generations. Connect with the earth. We are a part of the earth”[2].

“The green economy” becomes the central theme of discussion of other important international
forums of high level. So, the questions of “green” growth as the strategy of sustainable development for
Asia and Pacific region, in particular, rational use of resources, decrease in carbon emissions and
sustainable city development were discussed at the 6-th Conference of Ministers of the Environment and
Development of the Pacific region on September 27-October 2, 2010 in Astana, Kazakhstan.

At the Conference of the UN on sustainable development, which was held in Brazil in 2012
(“Rio+20”), one of two central themes of the conference was “green economy in the context of
sustainable development and poverty eradication”.

We consider, that in the conditions of global climate changesis quite necessary the development,
institutionalization and realization of the statepolicy, which suppose the effective management of water
resources:

*the announcement of zones of formation of the major water outflows of the country, especially
protected natural territories;

« introduction of the technologies of water conservation and improvement of irrigating systems;

* expansion of the forest territory, around the main arteries of the country;

* construction of irrigational systems for improvement water irrigation of the population, living in
mountain territories.

Development of the hydroenergy sector of the country remains the priority direction of sustainable
development of national economy. For successful development of hydropower of the Republic of
Kazakhstan, the following is very necessary:

* Energy efficiency and energy saving.

* Use of renewables.

* Improvement of tariff policy.

Kazakhstan is rich in natural resources including coal, oil, natural gas and uranium and has
significant renewable potential from wind, solar, hydro and biomass. In spite of this, the country is
currently dependent upon fossil fuels for power generation. Coal-fired plants account for 75% of total
power generation leading to concerns over greenhouse gas emissions and impacts on human health and
the environment. Recent economic growth in Kazakhstan has driven increased demand for energy
services making the construction of additional generating capacity increasing necessary for enabling
sustained growth. In this context, renewable energy resources are becoming an increasingly attractive
option to help bridge the demand-supply gap.In the Draft Law On Amending Certain Legislative Acts of
the Republic of Kazakhstan for Transition to Green Economywas noted: “The problem of power
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deficiency becomes more sharply, the habitat continues to degrade” [3]. Price of oil is sharply changed,itis
often depends from the global policy. In world practice there are the following sources of energy: solar,
wind, geothermal energy, energy of sea and ocean, waves, inflows, etc. It is important also, that the set of
renewable resources has reached a share of atomic energy and comes very close to the main types of fuel.
In Kazakhstan today the share of renewable sources makes about 15% of fuel and energy balance and is
presented practically only by hydropower. The share of other alternative sources makes 0,3-0,4%.

As we wrote before, the idea of a more sustainable economy has been talked about for decades. A key
moment was the publication of the report Limits to Growth by the Club of Rome in 1972. In the last few
years discussion around sustainability has become a key part of the global agenda. This is because the
latest scientific studies and our direct experiences of environmental devastation and climate change are
making it clear the economic model needs to change. The green economy was the central theme of the
major United Nations conference on Sustainable Development (Rio+20) held in Rio in June 2012.

The green economy means different things to different people. Sometimes these perspectives overlap
and sometimes they contradict each other. Some groups reject the concept of a green economy. The aim
of Green Economy is to present these diverse viewpoints in one place.The examples below illustrate just
two perspectives on the green economy.The key reference point for much of the work on the green
economy comes from the United Nations Environment Programme (UNEP): “A green economy is one
that results in improved human well-being and social equity, while significantly reducing environmental
risks and ecological scarcities. In its simplest expression, a green economy can be thought of as one which
is low carbon, resource efficient and socially inclusive.

Meanwhile the view of civil society movements, who held an alternative summit during the UN
Sustainable Development conference Rio+20 in June 2012 concluded: “The so-called “green economy” is
just another facet of the current financial phase of capitalism, which also makes use of old and new
mechanisms, such as the deepening of the public-private debt, the hyperstimulation of consumption, the
concentration of ownership of new technologies, carbon and biodiversity markets, land grabbing,
increased foreign ownership of land, and public-private partnerships, among others”[4].Governments
decided to establish an intergovernmental process under the General Assembly to prepare options on a
strategy for sustainable development financing.They also agreed to establish a high-level political
forum for sustainable development. Decisions on its detailed form are expected to be taken during the
upcoming session of the General Assembly, with the aim of having the first session of the forum at the
beginning of the 68th session of the Assembly[4].

The “green economy” brings together a vast area of policies and research. Many of the issues are
inextricably linked together with likely domino effects. Below are some potential impacts on thematic
areas: development model,environment,energy. Re-focusing of the development model in the global
North and South with increasing weight of economic sectors based on energy and the environment
(e.g. natural capital).Ideas about valuing nature could have a huge impact on how the environment is
conserved.New economic sectors based on the environment could change our use of nature.The transition
from fossil fuels to renewable energy is at the heart of a green economy. The energy sources that are
scaled up globally (fossil fuels or renewables) will determine if we are able to avoid irreversible climate
change.

Climate change is already having impacts on existing conflicts and creating new ones. This is
particularly the case between local communities in the global south over access to resources.Potential
future conflicts linked to the green economy within or between local communities could be due to:
climate mitigation projects (increases conflicts over land use and ownership); climate adaptation projects
(unequal distribution of aid); natural capital projects (conservation restricts livelihoods); control over and
location of energy projects (large-scale dams).

Historically, of course, the trend has not been towards green growth. On the contrary, economic
expansion has imposed ever greater demands on natural systems - both in terms of the amount of
resources that we extract or harvest, and the volume of emissions and waste that we expect the
environment to absorb and neutralise.As is increasingly understood, this cannot continue indefinitely: the
environment has natural limits in terms of how much it can provide and absorb.

Just look the basic facts. If global GDP grows at 3 % annually then a century from now the world
economy will be almost 20 times larger than today. Already, humans appropriate more than half the
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available freshwater and exploit most good quality soil resources. We are emitting ever more pollutants,
greenhouse gases and waste. And we risk crossing critical environmental thresholds, leading to dramatic
and irreversible damage to ecosystems.When we reflect on the demands that we are already imposing on
our ecosystems, it’s apparent that green growth isn’t just a preferable approach to economic development.
On the contrary, in the long term it’s the only way to sustain economic growth. ‘Brown growth’ that
destroys our natural systems can’t be justified by the apparent gains it offers. Ultimately, it will diminish
our prosperity in every sense.In contrast, the objectives of a green economy are to meet our needs - for
food, transport, energy and so on - in a sustainable and equitable way.

Of course, understanding the concept of the green economy and its importance is only a first step.
Key questions remain. What does a green economy look like? And how can we create a green economy in
Europe? As explained above, a “green” economy is one in which policies and innovations enable society
to generate more of value each year, while maintaining the natural systems that sustain us. Essentially, it’s
a pretty simple concept.Unfortunately, translating the idea into reality is hugely more complicated.
Clearly, it will require technological innovation. But it requires lots of other changes too - to the way we
organise businesses; the way that we design cities; the way we move people and goods around; the way
we live, essentially.Effecting changes of this sort requires the engagement of all sectors, including
policymakers, businesses and individual citizens. And that in turn implies the need for a mass of
information to guide and inform decision-making.

The European Environment Agency(EEA) was established in order to gather, interpret and
communicate regarding the European environment in order to support informed decision-making. As
such, the Agency has an important role to play in developing the knowledge base on the green
economy.This area of the EEA website will be developed through 2011, 2012 and beyond to highlight
work by EEA and other partners at the national and international levels, explaining its relevance to the
green economy debate.

However, resource efficiency won’t guarantee steady or declining resource use. After all, we could
become more efficient, but still put excessive demands on the environment. For that reason, in order to
achieve sustainability, we also need to focus ecosystem resilience: the status, trends and limits of natural
systems.

According to the “Basic Provisions of the Energy Strategy of Kazakhstan” similar tendencies will be
observed in power balance of the country till 2030. The escalating loadings rendered on the environment
by traditional power, industry, transport anthropogenic activity of mankind as the result of integration
power, environmental and social economic policy.

In 2010 in Japan (Aichi Prefecture) was adopted in 2011-2020 Strategic Plan for the conservation and
sustainable use of biodiversity as a structure designed for 10 years, under which all countries and
stakeholders will take measures to conserve the biodiversity and provide the benefits for the people.
Under the Strategic Plan as many as 20 ambitious yet achievable global targets known as the targets on
conservation and sustainable use of biodiversity were adopted. The Governments committed themselves
to set national targets in support of the targets for the conservation and sustainable use of biodiversity as
adopted in Aichi. The development of national targets and their incorporation in the updated national
biodiversity strategies and action plans for biodiversity are key elements of the commitments set out in the
Strategic Plan.

Development of power at the beginning of the XXI century goes under the influence of the aspiration
of the countries to ensure the energy security and independence, to limit emissions of greenhouse gases, to
prevent global warming of climate. The Republic of Kazakhstan as the participant of the UN framework
convention on climate change has own obligations for decrease the influence of power.

Thus, the power “turns green” process to the possession of traditional resources, market technologies,
competition of power producing companies. Reasons that power will become more “elastic, flexible”,
decentralized and autonomous.

Kazakhstan needs to develop green power, considering the high cost of an electricity transmission
and low density on settlements in the huge territory. It is difficult for small objects to reach the centralized
electric power. Actually, approach of power source to the consumer is the new vector of the development
of power in the world, for example, absolutely autonomous houses.
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The Decree of the President of the Republic of Kazakhstan on May 30, 2013 No. 577,named“The
concept on transition of the Republic of Kazakhstan to “green economy”. One of the priority directions of
development of “green economy” has determined the development of nonconventional alternative and
renewable types of energy [5].

The Concept for the transition of Kazakhstan to green economy is the main program document
prioritizing reformation of key sectors of Kazakhstan economy such as energy, agriculture, waste
management, and water in order to ensure sustainable development of the country. The concept also raises
issues concerning conservation and effective management of forest ecosystems, fishery and biodiversity
in regard with the principals of sustainable development. Being scheduled until 2050, the concept serves
as a basis for effective utilization of natural resources and improvement of well-being of Kazakhstani
people through diversification of the economy, balanced development of the regions and creation of new
jobs; and promotion of people’s health through improvement of environmental conditions.

In conditions of increasing pace of economic development and intensification in use of natural
resources, the question of further improving the system of territorial protection of nature becomes more
urgent. Those conditions determine the need for further development of protected areas as an effective
system of conservation of state biodiversity.

In the conclusion we would like to note that the era of power, based on burning of fossil fuel
resources, gradually comes to the end. Creation of the power stations on traditional types of fuel has to
become the most important aspect of power policy. The purpose of stabilization of emissions of
greenhouse gases, each nation (country) will be forced to make notable turn to expansion of use of
renewable energy. Kazakhstan’s population of auls and villages remote from the power line for domestic
and production needs. It is possible to our republic stage-by-stage reorientation of economy to use of
renewable resources, diversification of power and technologies.
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O. b. Ecen0exoBa, Anan PoOept
KACBLIII SDKOHOMUKA TYPAKTbI JAMY/IbIH ’)KAHA BAFBIThI PETIHJAE

AnHoTtanusi. TypakTel Jamy >KUBIHTBIK YII O€JIIK — SKOHOMHKAJIBIK, SJIEYMETTIK JKOHE JKOJOTHSUIBIK Oip-
OipiMeH e3apa OailiiaHbICHIH aHBIKTAiAbl. COHFBI €Ki OHXBUIABIKTA KAJIBINITACKAH <OKACBLI SKOHOMHKA
TYXKBIPBIMZIAMachl OCbl OOJIKTEep apachlHAaFbl YiJieciMai HEFYpJIbIM YHIIECTIPUIYiH KamMTamachl3 eTyre apHajFaH
’KoHe OapJIbIK eJJiep TONTaphl YIIiH, OHBIH IIIIHAE JAMbIFaH, JaMyIbl )XoHE OTIIeNli SKOHOMUKACHI 0ap eyiep YLIiH
KoJIaiibl 6onMak. «Kacbul 3KOHOMHKa) KOHLEMIUICH! aca YJIKESH KOIILIIiK pe30HaHChiHa yiacyaa. Capariubniap,
casicaTKepyiep, YKIMETTIK eMec YHbIMIap OHbI OeiceHIi Tankeuiayga. «KOHBIp JKOHOMHUKAIaH» «Kachll
SKOHOMUKara» AediH. «Kacbul IJKOHOMHKAHBIHY TYXKbIPHIMAAMaChl TYPaKkThl laMy HpoOiieManapbiHa OaliaHbICThI
SKOHOMUKAJIBIK FBUIBIM MeH (unocopusHbl ((PEMUHUCTHKANBIK SKOHOMHKA, IOCTMOJIEPHU3M, HKOJIOTHSIIBIK
HKOHOMHKA, KOpIIaraH OpTa SKOHOMHUKACHI, aHTUTIIMOAJIMCTHKA, XaJIBIKAPAIbIK KaThIHACTAP TEOPHUSCHI koHE T.0.)
KenrereH Oacka OarbITTapBIHBIH WACSUIAPBIH KaMTHIbL. «JKachll 9KOHOMHKA» TYXKBIPhIMAAMACHIH KOJAAyLIbUIap
Ka3ipri SJKOHOMHKAJIBIK KYHEHIH JKeTiIMEreH/iri Typaiisl miKipae. byl sxanrbl XalubIKThIH, 9Cipece OHbIH JKEeKeJIeTeH
TONTAPBIHBIH, OMIP CYpY JCHICHIH )KaKcapTyaa Oeirit Oip HOTHKeIepre KOJ KETKI3TeHIMEH, OChI KYHCHIH KYMBIC
icTeyiHIH Tepic cayiapbl MaHbI3bl OOJIBIT TAOBUIA/BL: SKOJIOTHSIBIK MpobieManap (KJIMMATThIH ©3repyi, MeIeHy,
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OHOATyaHTYPIIIIKTIH JKOFaIyhl), TAOUFW KaWTAJIIOBIH Aa3al0bl, KEH TapajifaH KeIeiJiK, TYIIBl CyAbH OOIMaysl,
TaMak, dHepreTHKa, agaMaap MEH MEMIICKETTePAiH TeHCi3miri. MyHbIH OapibiFbl Kasipri jkoHe OoJjamak ypriakka
Kayil TeHipei. DKOHOMHUKAHBIH Ka3ipri yirici «KOHbIP 3KOHOMHKa» e aTalla/ibl.

Tyiiin ce3mep: KIUMAT, TYPaKThl JaMy MPUHIMNTEPI, KACBUI IKOHOMHUKA, (DEMHHHUCTIK IKOHOMHKA, DKOJIO-
THSUIBIK SKOHOMHKA, KOPIIAaFaH OpTa AKOHOMHKACHI, aHTUIIIO0AIMCTHKA, OHOSPTYPIIUIIKTI JKOFAITY, DKOJIOTHUSIIBIK
CaJIbIK cajy, TAOMFH KamuTall.

YK 338:506
A.B. Ecen6exoBa', Anan PoGepr

1KOKmeTayc1<1/1171 Texuunueckuit Uuctutyr MUC MB/] PK, Koxkmeray, Kazaxcran;
2 Vuupepeurer Yunpam Iarrepcon, Heio Txepen, CIIIA

3EJIEHASI 9KOHOMHUKA KAK HOBBIM IYTh YCTOMYUBOI'O PA3BUTHSI

AHHOTaUMs. YCTOWYHBOE Pa3BUTHE IPEATIONATaeT KOMIUIEKCHYIO YBA3KY MEXIY cO00i TpeX KOMIOHEHTOB —
HKOHOMHYECKOT0, COLUATIBHOTO U 3K0Jorndeckoro. ChopMUpOBaBIIAsCS B MOCIECAHUE JBA JECATHICTHS KOHIICTIIHS
«3€JICHOW 3KOHOMMKI» IpU3BaHa 00ECIEdYNnTh 0Oosee TapMOHHYHOE COTJIACOBAaHME MEXKIY 3TUMU KOMIIOHEHTAaMH,
KOTOpoe ObLIO OBl MpHEMJIEMO AJISl BCEX IPYIII CTPAaH — Pa3BUTHIX, PA3BUBAIOLINXCS U TOCYNApCTB C MEPEXOJHOU
SKOHOMUKOU. KOHIIeTINs «3€1eH0 IKOHOMHKIY» TTONTydaeT Bce OONBINMiT 00IIecTBeHHBIN pe3oHanc. OHa aKTUBHO
o0CyXJaercst SKCIepTaMH, ITOJUTHKAMH{, HETPaBHTEIbCTBEHHBIMH OpraHM3alusIMU. [JIaBHOW IENbI0 SBIAETCS
pasBUTHE OT «KOPHMYHEBOH 3KOHOMHMKI» K «IKOHOMHUKE 3esIeHOi». KoHIenus «3e1eHoi 3KOHOMUKI) BKJIIOYAeT B
ce0s maed MHOTHX JIPYTHX HaIpaBICHWH B DKOHOMHYECKOH Hayke M (mrocoduu ((peMHHHUCTCKAas SKOHOMHUKA,
MOCTMOJIEPHHU3M, JKOJOTHYECKass SKOHOMHKA, SKOHOMHKA OKpYXAIOUIeH Cpenibl, aHTUIIO00ANNCTHKA, TEOpH
MEKIYHApOAHBIX OTHOIIEHHWH M Jp.), CBS3aHHBIX C MPOOJIEMaMH YCTOHUMBOTO pa3BUTHA. CTOPOHHUKH KOHIETIIINH
«3€JICHOW 3KOHOMMKW» CUMTAIOT, YTO Ipeodiafaronas ceiyac SKOHOMUYECKasi CHCTeMa HECOBEpIIEHHA. XOTs OHa
Jlana OTpe/e/ICHHBIC Pe3yIbTaThl B MOBBIIICHNH XU3HEHHOTO YPOBHS JIFOJEH B IEJIOM, U OCOOEHHO €€ OTAEIBbHBIX
TPy, HETraTUBHBIE NOCJIEACTBHS (PYHKIIMOHHUPOBAHHS 3TOH CHCTEMBI 3HAUUTENBHBI: 3TO 3KOJIOTHYECKHE TPOOIEMbI
(M3MeHeHne KIMMaTa, OITyCTHIHWBaHHUE, yTpara OHopazHooOpa3ws), UCTOIIEHHE MPHUPOJHOTO KalHTaia, IIHPOKO-
MacmTabHast 0eTHOCTh, HEXBAaTKa IIPECHON BOJBI, TPOIOBOJILCTBHS, SHEPTUH, HEPABEHCTBO JITOAEH U cTpaH. Bee aTo
CO3JIaCT YIrpo3y AJIsl HBIHEIIHETO W OyIyIIero IMoKojeHUH. HeIHemH 00 MoJeTh SKOHOMUKH Ha3bIBAIOT «KOPUYHE-
BOI1 5KOHOMUKOW».

KiroueBble c10Ba: KiIMMaT, MPUHOMIIEI YCTOMYMBOTO PA3BUTHS, 3€JI€HAs 3KOHOMHKA,()eMUHHUCTCKAs IKOHO-
MHKa, SKOJIOTHIECKasi ’KOHOMHKa, SKOHOMHUKA OKPY KaIOIIEei cpebl, aHTUTII00aINCTHKa, yTpaTa OnopazHooOpasus,
9KOJIOTUYECKOE HAIOTO000I0KEHNE, MPUPOIHBIA KaluTall.

Information about authors:

Esenbekova A.B. - Senior lecturerchair of fire prevention, KokshetauTechnical Institute of the Committee on
ExtraordinarySituations of the Ministry of Internal Affairs of the Republic of Kazakhstan, Kokshetau, Kazakhstan;

Robert Alan - PHD in economy, William Patterson University, New Jersey,United States of America.

— 78 ——



ISSN 2224-5227 M 2.2018

REPORTS OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 2224-5227

Volume 2, Number 318 (2018), 79 — 85

VIIK 336.22
Zh. A. Shalkibayeva', B.Zh. Uteyev’

'Kazakh National University named after al-Farabi, Republic of Kazakhstan, Almaty;
2 University of International Business, PhD, Republic of Kazakhstan, Almaty

e-mail: shalkibaeva zhazira@mail.ru; e-mail: bakytnur2013@mail.ru

METHODICAL TOOLKIT
OF REGIONAL TAX POTENTIAL ASSESSEMENT

Abstract. In this article, the authors consider methodological tools for assessing the tax potential of the region.
The relevance of the chosen topic was substantiated in the article. As methods used: deduction, induction and
comparative-comparative methods. The authors analyze various approaches to the definition of the term tax
potential. The author's interpretation of this concept is presented in the article. Next, methods for assessing the tax
potential are considered. The first method analyzed was the method of a representative tax system. The second
method is based on the gross regional product. The mechanisms of action of the assessment methods presented were
considered. Using these methods, an analysis of the tax potential of the two regions - Almaty and Karaganda regions
was carried out. With regard to the first method, it was noted that the Almaty region is unstable. The Karaganda
oblast has an increase in the degree of realization of the tax potential in this indicator. According to the second
method, there was an overfulfilment of the planned value in the Almaty region. While in Karaganda, this could only
be fixed in 2017. In conclusion, ways to increase the tax potential of the region are given. The most effective of them
is the improvement of the tax base of the region. As a proposal, tools have been described that can improve the
accuracy of the assessment. These include a tax passport and a bloch-chain system. The results of the article can be
used for further investigation of the analyzed issue. The proposed instruments can be used by local authorities for a
more reliable assessment of their own tax potential.

Key words: tax potential, region, valuation method, tax passport, block-chain.

In modern conditions, the Republic of Kazakhstan has set itself the task of the country's dynamic
social and economic development and its entry into the 30 most developed countries of the world. To
achieve the goals, it is necessary to fulfill a number of conditions, among which it is necessary to note the
effective assessment of the tax potential of the regions of the Republic of Kazakhstan and on this basis the
further growth of their economy [1]. An effective assessment of the tax potential of the Kazakh economy
requires a fair assessment of the revenue potential of each region's budget separately and of the economy
as a whole [2]. The tax potential of the region is the most appropriate characteristic of potentially
available financial resources, which will allow a rational assessment of the capabilities of each region and
reduce the volume of transfers from small donor regions [3]. A correct assessment of the tax potential of
the region makes it possible to assess the actual need for financial assistance, increase the autonomy of the
regions, and to some extent eliminate the contradictions between the regions and the center due to the fact
that the main reason is the injustice in the distribution of financial assistance [4]. Therefore, we are faced
with the task of creating such a methodological tool for assessing the tax potential of the region, which
will fully reflect the capabilities of the region, as well as identify sources of growth in tax revenues to the
regional budget.

To accomplish the task, a number of the following methods will be used: deduction, induction,
comparative-comparative methods, namely analysis, synthesis, comparison, classification, measurement,
and factor analysis.

The most reliable assessment of the tax potential of each region is one of the most important factors
in the formation of the budgetary and, therefore, the tax policy of the state as a whole, since this indicator
is the most appropriate characteristic of available financial resources [5].
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This topic is relevant for Kazakhstani practice in connection with the fact that in the Republic of
Kazakhstan local budgets of the regions are differentiated by the volume of tax revenues. This is due, first
of all, to their uneven development, which in turn is reflected in the level of the tax potential of the region.
Thus, most of the regions of the Republic of Kazakhstan are recipients and need financial support due to
the fact that their own tax potential of these regions is insufficient to fulfill the tasks assigned to them and
cover their own expenses.

Ensuring political independence, industrial autonomy and economic independence of each region is a
necessary element in the mechanism of accelerated, balanced and sustainable growth of the national
macroeconomic system [6].

The tax potential in world practice is understood as the ability of the tax base, which is within the
designated territory, to bring in tax revenues, i.e. income to local budgets. In turn, in the Republic of
Kazakhstan, the tax potential should be understood as the maximum possible amount of tax revenues and
other mandatory payments to the budget, calculated to determine the amount of revenue in the region [7].

The above concept in the author's interpretation took the following form: «The tax potential is not just
a potential, possible amount of tax revenue, but a tax payment that does not lead to oppression of business
activity and a decrease in the productivity of taxpayers, and this is the result of the interaction of tax
authorities service with taxpayers and the effectiveness of fiscal efforts on the part of the state in the face
of the tax authorities».

An assessment of the regional tax potential can be carried out in absolute terms or in indices that
reflect the ratio of the sought-for indicator to the average value of the indicator on a country-wide scale or
a selected group. Indices are a more fair reflection of reality, since they are less dependent on
shortcomings in the methods of calculation used, and also reduce the influence of inflationary processes to
a measurable extent [8].

In the world practice, there are many methods for assessing the tax potential, the most important of
which can be called a method based on a representative system and a method based on gross regional
product (GRP) [9].

One of the main methods for assessing the tax potential, as noted earlier, is the "method of a
representative tax system". This system was developed by the expert commission of the United States of
America on interbudgetary relations [10].

The essence of the use of a representative system as a method of assessing the tax potential is to
calculate the amount of payments to the budget that can be collected under the conditions that the efforts
of the tax authorities are at an average level, the structure of taxes and their rates are the same in all
regions. According to the received data on collected taxes, the total amount of receipts is calculated, i.e.
tax potential.

The main advantage of this method is that regression analysis can be used in it. Accordingly, the use
of this analysis will reduce the amount of information necessary for measuring the tax potential.
Consequently, the analyst will only need data on aggregate revenues in the analyzed region, as well as a
set of several variables used in the form of indirect measures of regional tax bases [11].

Despite the existing advantages of the presented method of assessing the tax potential of the region, it
has its shortcomings, the main ones of which can be eliminated by improving the tax reporting used. To
do this, it is necessary to carry out more operative work in the field of the formation of official
information on taxable bases for a number of taxes used in a representative tax system (RNS) [12].

According to the GRP-based method, you can assess the level of the tax potential by using the
product of the weighted average tax rate (in this case excluding cities of republican significance, based
solely on these areas) for the previous period and the projected GRP value for the period under evaluation.

At the same time, the weighted average tax rate is measured in percent, calculated as "the ratio of the
amount of tax liabilities of all regions to the total value of their GRP" [13].

Next, we calculate the tax potential for the above valuation methods for two regions of the Republic
of Kazakhstan - Almaty and Karaganda regions.

The RNS method is applied in relation to budget-forming taxes, to which CIT may be attributed in
the regions under consideration. The base of taxation, closely related to the volume of receipts of
payments for the selected tax, is the profit before taxes (PDN) of companies. The first step is to calculate
the weighted average representative rate for CIT. To calculate the regional tax potential of the analyzed
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areas for 2017, the data on actual tax revenues for the CIT to the budget generated in the territories of the
regions under consideration will be used, and as a basis for taxation it will be decided to apply the PDN
indicator for 2016. The above mentioned data will be used to determine the weighted average tax rate.

Thus, the weighted average tax rate for CIT, calculated as the ratio of the average for the regions of
the amount of actual collected CIT revenues and the average value of the tax base (PDN) in the regions of
the country, was 0.2647 or 26.47% in 2016. Similarly, the weighted average tax rate for CIT for 2014 and
2015 was calculated. Thus, the indicator in question was 44.09% in 2014, 35.11% in 2015, and 26.47% in
2016.

The next step for calculating the regional tax potential for CPN for 2017 for the analyzed regions
should be to multiply the weighted average tax rate for 2016 and the index of PDN for the same period.
Thus, the calculation for Almaty oblast for 2017 is 89.24 billion tenge, multiplied by 26.47%, as a result
we get 23.62 billion tenge — tax potential according to the CPI of Almaty region. Similarly, we will
calculate the Almaty region for 2015 and 2016, then compare the obtained values with the actual volume
of tax revenues by CIT, i.e. we will reveal the degree of implementation of the Almaty tax potential for
CPN as the ratio of the actual volume of PDN and the forecast value multiplied by 100%.

A similar algorithm to perform calculations Karaganda tax capacity of the CIT for 2015 - 2017 as
follows: the average rate of the country by region for the previous period multiplied by the index of the
same period of PDN. For example, the Karaganda tax potential for 2017 is calculated by multiplying the
weighted average tax rate in 2016 from the Karaganda oblast PDN for 2016. The results of the
calculations are shown in Table 1.

Table 1 — Degree of realization of tax potentials for CPN of Almaty and Karaganda regions for 2015-2017

Almaty region Karaganda region
Year Tax potential, Actual tax Degree of Tax potential, Actual tax Degree of
L revenues, o L revenues, billion o
billion tenge o realization,% billion tenge realization,%
billion tenge tenge
2015 28,72 11,2 39 30,63 20,43 66,7
2016 14,05 22,19 157,94 21,99 62,55 284,45
2017 23,62 24,95 105,63 24,71 77,48 313,56
Note — Calculated by the author on the basis of source data [14]

Thus, we assessed the regional tax potential for CIT for the two analyzed areas for 2015-2017 as part
of the RNS method. Dynamic analysis of the forecast value of Almaty tax potential according to CIT
showed that this indicator differs by instability in the period under review. In 2016, the indicator in
question decreased in comparison with the previous period by KZT14.67 billion or 51.1%. This
significant increase is due to a simultaneous decrease in the two components. First, the reduction of the
average weighted tax rate by 8.98%. Secondly, the narrowing of the tax base for CIT in the region under
consideration, i.e. a decrease in the PTP indicator by KZT25.12 bln. or by 38.6%. In 2017 there was an
increase in the absolute value of the forecast value of the tax potential of the analyzed region due to a
significant increase in the volume of MAP and a reduction in the average weighted tax rate by 8.64%.

With regard to the Karaganda region, we can note a similar situation, i.e. in the period from 2015 to
2016, there was a reduction in the forecasted indicator of the tax potential by 8.64 billion tenge in absolute
terms and by 28.2% in percentage terms. And in the next period there is an increase in the indicator under
consideration, which amounted to 2.72 billion tenge or 12.4%. The reasons for such fluctuations are
similar to those noted for the Almaty region.

According to the data of Table 18, in 2015 the Almaty region did not realize the existing tax
potential. In 2016, the degree of implementation of the regional tax potential for CIT increased
significantly (by 118.94%). This increase can be explained by a decrease in the forecasted value of the tax
potential for CIT, along with an increase in the actual accumulated tax revenue for the tax analyzed. The
increase in the degree of implementation of the regional tax potential in 2016 is replaced by a fall of
52.31% in the subsequent period. This is due to the simultaneous increase in the forecasted value of the
regional tax potential and the actual volume of tax revenues for the analyzed tax, but has a different
growth rate of 68% and 12%, respectively.
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When comparing the extent to which the regional tax potential is realized for the tax in question in
Almaty and Karaganda oblasts, it can be noted that the latter shows an increased level of tax burden
arising from the production of actual tax revenues in excess of the forecast value of the regional tax
potential. Regarding the dynamics of the indicators analyzed in both regions, growth in the analyzed
period can be noted, but at the same time, in the Karaganda region it is characterized by high speed, as it
increased by 246.86% in 2015-2017.

Thus, we assessed the Almaty and Karaganda tax potential for CIT for 2015-2017. Based on the
results of the comparative analysis, it was revealed that the dynamics of the regional tax potential for the
tax analysis of Almaty oblast and the degree of its implementation are characterized by instability. While
the Karaganda region, on the contrary, is characterized by a stable increase in the degree of realization in
the period under study.

Next, we calculate the level of tax potential of the analyzed regions for 2015 - 2017 using the GRP-
based method. To do this, we will calculate the average weighted tax rate for 14 regions of the Republic
of Kazakhstan for 2014-2016, as noted earlier, excluding cities of national importance that have
significant amounts of GRP and tax revenues, which leads to a distortion of the average rate for the
country. For clarity, consider the calculation for 2016, which relates the total value of tax revenues
(KZT3,489.28 billion) and the GRP amount of 14 regions of the Republic of Kazakhstan (KZT31,333
billion). Thus, the weighted average tax rate for 2016 was 11.1%. In 2014 and 2015, the indicator was
11.2% and 10.3%.

To determine the tax potential for the year 2017 for the Almaty region, we will multiply the weighted
average tax rate of 2016 (11.1%) by the projected GRP for this region for 2017 (KZT2,004.3 billion). In
the same way, it is possible to calculate the tax potential of the Karaganda region for 2017, multiplying
the weighted average tax rate in 2016 by the forecast value of the GRP volume of the analyzed area for
2017. The value of the projected GRP indicators for both regions under consideration for 2015 - 2017 is
shown in Table 2.

Table 2 — Projected volumes of GRP of Almaty and Karaganda region, billion tenge

Region 2015 2016 2017
Almaty 1874,7 1930,9 2004,3
Karaganda 27533 28932 3003,2
Note — Calculated by the author on the basis of source data [16, 17]

As a result of the calculation, we get the value of the tax potential for 2017 for Almaty region equal
to 222.48 billion tenge. Let's carry out similar calculations for 2015 and 2016 for Almaty and Karaganda
regions. The results of the calculations are presented in Table 3.

Table 3 — Degree of realization of tax potentials of Almaty and Karaganda regions for 2015-2017

Almaty region Karaganda region
. Actual tax . Actual tax
Year Tax potential, S Degree of Tax potential, o Degree of
L revenues, billion o L revenues, billion o
billion tenge realization,% billion tenge realization,%
tenge tenge
2015 209,97 253,43 120,7 308,37 236,12 76,6
2016 198,88 264,56 133 297,99 259,44 87,1
2017 222,48 318,57 143,2 333,36 340,38 102,1
Note — Calculated by the author on the basis of the data of Tables 2 and the source [18]

If we compare the values obtained as a result of the calculation in Table 3, it can be noted that the
actual volume of tax revenues exceeds the forecasted volume of tax potential in the Almaty region for the
entire analyzed period. The excess for three years averaged about 68 billion tenge.

With regard to the Karaganda region, it should be noted that the excess is observed only in 2017, and
in previous periods there is an opposite tendency, i.e. the tax potential of the region in question was not
fully realized. The excess of the forecasted value over the actual average for two years was approximately
55 billion tenge. This signals that in the Karaganda region there was a reserve of growth in the actual
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receipt of tax payments to the budget in the specified amount, which was used in full in the subsequent
period.

Thus, the level of regional tax potential largely depends on the chosen methodology for its
assessment, which leads to the need to identify the strengths and weaknesses of the methods used to
assess the regional tax potential. This information will be presented in the subsequent section of the
master's thesis.

The assessment of the regional tax potential based on GRP and RNS showed that in certain cases the
regional tax potential of the analyzed regions was not fully realized. Accordingly, the tax authorities face
the task of increasing the degree of implementation of the regional tax potential by increasing the amount
of tax revenues to the budget.

The most common ways to increase the volume of tax revenues in the revenue side of the budget are
as follows:

— introduction of new types of tax;

— raising rates for existing taxes;

— improving tax administration;

— narrowing of the circle of subjects able to use tax incentives;

— direct reduction of the number of tax benefits;

— improving the tax base of the region.

To facilitate the process of assessing the regional tax potential, i.e. in order to make it less time-
consuming, it is necessary to collect all the information necessary for analysis in a single document. In
order to accurately and reliably assess the tax potential of each administrative-territorial unit, it is
necessary to develop a tax passport for them on a regular basis.

A tax passport is a complex document, the use of which will allow us to assess the level of regional
tax potential. This document will reflect the characteristics of the tax base of the region, the volume of tax
revenues in general and separately for each type of tax in the dynamics. This will provide an opportunity
to forecast future tax revenues for the medium term in accordance with the current legislation, as well as
taking into account possible changes in it. The development of the study document will also provide an
opportunity to model the indicators of the tax base and the future amount of tax revenue on the basis of
historical data, as well as by making adjustments and adjustments to certain parameters of the tax base.

First and foremost, the tax passport meets the interests of public authorities in an objective
assessment of the current situation in the field of taxation in the country, region, and will provide an
opportunity to make decisions that increase the collection of tax payments and fees. In addition, the
development of the document under study will ensure the availability of reliable information on the
volume of tax revenues, as well as will determine the existing reserves of their growth. The certification
of the regions is particularly relevant in the light of the ongoing fiscal policy on the decentralization of the
regions of Kazakhstan, which was identified in the Address of the President of the Republic of
Kazakhstan [19].

The document also suggests the use of a block-chain system for the administration of VAT refunds.
Due to the fact that block-chain is a network that performs transaction binding in a continuous chain of
transactions, each of which contains new information, plus previous data [20]. This technology can be
used to store information about all taxpayers in the region, pay taxes to them, facilitate the rapid receipt of
data on the tax potential of the region and find ways to increase it.

Thus, to date, the methodological toolkit for assessing the tax potential is imperfect. At the same
time, it can be expanded and improved by introducing new information technology tools that are
innovative for domestic practice. The proposed tax passport and block-chain can be used in aggregate,
that is, all the marked information for a tax passport can be stored in a data chain and periodically
updated, which will allow timely response to changes in the volume of the region's tax potential.
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19J1—CI>apa6I/I ateraarel Kazak ¥nrreik YHuBepcureTi, AnMatsl, Kazakcran
2 XanpIkapaJblk Ou3Hec yHuBepcuTeTi, Anmatel, Kasakcran

AMMAKTAPJBIH CAJIBIKTBIK OJEYETIH BAFAJIAYIBIH OJICTEMEJIK KYPAJIJAPEI

Annotanusi. Ocel Makajnaja aBTOpJap aiMaKThIH CaJbIK OJICYEeTiH Oaranay/blH OJIiCTEMENiK KypaliapblH
KapacThlpajbl. TaHIalfaH TaKbIPBINTBIH ©3CKTUIIN Makanaaa HerismenreH. KoigaHbUIaThIH OMICTEp: IIerepy,
WHIYKLIUS JKOHE CalbICTBIPMAJIbI-CATBICTBIPMANbl dicTep. ABTOpJIap MEp3IMAIK «CajbIK JIEYeTiH» aHBIKTayFa
opTyp:i TocuiaepAi Tangainel. OChl TYKBIPhIMIAMaHbIH aBTOPABIH TYCIHIAIpMeci Makanana kenripuired. OnaH Keiin
caJIbIK QJIeyeTiH Oaranay oaici KapacThIpbulajbl. TangaHbIl OTHIpFaH OIpiHINI 9/1iC OKUIAIK CAIbIK JKYHECiHiH afici
Gonnpl. ExiHmi apmic »amimbl eHIpiiK eHIMre HerizzenreH. Y ChIHBUIFaH Oaranay o/IiCTEPiHIH OpeKeT €Ty TeTiKTepi
Kapaiasl. Ochl oicTepai maianaHa OTHIPBIN, €Ki aliMakThIH - AJMaThl koHe KaparaHipl OOJIBICTapbIHBIH CaJbIK
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JneyeTiH Tammay Kyprizinmi. BipiHmi omicke KaThICTBI ANMAaThl OONBICHIHBIH TYPaKChI3 €KEHIrl aTam OTUImi.
Kaparanibl 00JIBICBIHIA OCBI KOPCETKIll OOMBIHIIA CaJIbIK dJICYeTiH ICKe achlpy Aopexeci apTThl. ExiHmn omicke
coiikec, AnMaThl OONBICHIHAA JKOCTApIJIBI KYHABI acklpa maimanany Oonmsl. Kaparanmeima Oynr 2017 sxputel raHa
Oenrinenyi MymkiH. KOpbIThIHABUIAM Kese, allMaKThlH CaJbIK OJIEYeTIH apTThIPy >KOJAapbl KapacThIPbUIFaH.
OnapaplH eH TUIMIICI - alMaKThIH cajblK 0a3achblH KakcapTy. YCBIHBIC peTiHzae OaranaylblH IYPbICTHIFbIH
JKaKcapTyra OOJIaThIH Kypaimap cumartaimsl. Orapra CalblK TOJKYKaThl MeH OJOK-TI30eKTep Kykeci Kipei.
MakasaHblH HOTHXKENEpi TalJaHaThIH MACelieHI opl Kapadl 3epTTey YIIIH MaiiianaHbulybl MYMKIH. ¥ ChIHBUIFaH
KyKaTTap J>KeprimikTi OMJIIK oOpraHiapbl ©3[epiHiH CaJIBIKTBIK oJieyeTiH OapblHINa ceHiMui Oaranay YIIiH
naiaaaHbLTy bl MYMKIH.
Tyiiin ce3aep: canbIK IOTEHINANBI, aiiMaK, Oaranay ofici, CaJbIK TOIKYKaTHI, block-chain.
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METOJNYECKHI THCTPYMEHTAPUI OIIEHKUA HAJIOTOBOI'O ITOTEHIIMAJIA PETUOHA

AnHOTanusi. B 1aHHOI cTaThe aBTOPHI pacCMaTPUBAIOT METOANYECKUH MHCTPYMEHTApHH OLEHKH HAJIOTOBOTO
MOTeHIMaNa peruoHa. B crarbe Oblla OOOCHOBaHA AaKTyaJbHOCTh BBIODAaHHOW TeMbl. B KkadecTBe MeETOIOB
WCTIONIB30BaHbl: JEAYKLUS, HWHAYKIUS W CPaBHUTEIBHO-CONOCTABUTEIBHBIE METOABL. ABTOPHI aHAIH3HUPYIOT
pas3uyYHbIC MOAXOIBl K OINPEACICHHIO TEPMHHA «HAJOTOBBIM MOTEHLIHaN». B crarhke mpencraBieHa aBTOpPCKast
TPAaKTOBKAa [JAHHOTO MOHATUA. [lamee paccMaTpuBarOTCd METOABI OLIGHKM HAJIOroBoro mnoTteHnuana. llepBbim
aHATM3UPYEMBbIM METOJOM OBII METOA PENpe3eHTaTHBHOW HAlIOTroBOH cucTeMbl. BTOpBIM — METOA Ha OCHOBE
MOKa3aTelsl BaJIOBOTO PETHOHAIBHOIO MPOIYKTa. BBUIM paccMOTpEeHBl MEXaHM3MBI NEHCTBHS IMPEACTABICHHBIX
MeTo/10B oueHkH. C IpUMEHEHHEM JaHHBIX METOJOB ObLJI MPOBEJEH aHAIM3 HAJIOTOBOTO MOTEHIHMAJa JABYX
perroHoB — Anmarunckoit n Kaparanmunckoii obsacteil. B oTHomieHHn nepBoro meroga ObUIO OTMEUEHO, YTO
AnmMaTHHCKast 001aCTh OTIMYaeTcst HecTabunbHOCThI0. Kaparanauuckas 006acTe 10 JaHHOMY ITOKa3aTelio UMEeT
POCT CTENEHH pealn3aliy HAJIOroBOro moreHnuana. Ilo Bropomy merony B AJIMAaTHHCKOHW 00JacTH OTMEHaloCh
NIepEeBBINIOJIHEHNE IJIAHOBOTO 3HaueHWs. B To Bpemst kak B KaparanauHckoil 3To MOXeT ObUIO 3aMKCHPOBAHO
tonbko B 2017 romy. B 3akmroueHHMHM TpPUBOISATCS CIIOCOOBI ITOBBIMICHHS HAIOTOBOTO MOTEHIMAIa PErHoHa.
Hambomee >¢h¢hexkTHBHBIM W3 HUX CUHTACTCS COBEPIICHCTBOBaHHME 0a3bl HAIOTOOOJIOKEHHs pernoHa. B kauectse
MPEATIoKEHUs OB OMMCAaHbl WHCTPYMEHTHI, KOTOPBHIE MOTYT HOBBICUTH TOYHOCTH OIEHKH. K HHMM OTHOCATCA
HaJIOTOBBIM macnopT U cucrtema bloch-chain. PesynbraThl cTaTbu MOTryT OBITH MCIIONB30BaHBI AJIs AalbHEHIIEro
UCCIIEJOBaHMs aHANIN3UpyeMoro Bompoca. IlpennoxeHHbIE HHCTPYMEHTBI MOTYT OBbITh HCHOJIB30BaHbI MECTHBIMU
OpraHaMu BIIAcTH IS 00JIee JOCTOBEPHOMN OILIEHKH COOCTBEHHOTO HAJIOTOBOTO ITOTEHIIMAIA.

KiroueBble cjI0Ba: HAIOTOBBIN MMOTCHIIMAI, PETHOH, METO/T OLICHKH, HAJIOTOBBIN HacmopT, block-chain.
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INNOVATIVE ECONOMY OF THE COUNTRY:
PROBLEMS AND THE WAYS OF THEIR SOLUTIONS

Abstract. The concept of the "innovative elevator”" is most successful first, because it manifests itself in a
structure that suggests a "bottom-up" development scheme, working on the principle of capital replacement.
Secondly, the focus, which is expressed in the continuity of the operation of the entities of venture capital
management and minimization of duplication.

In Kazakhstan, in comparison with industrially developed countries, the development of scientific, technical
and innovative progress has fundamental features. In developed countries, the annual increase in the funding of basic
and applied research is noted at various expense sources, and the accelerated development of innovations.
Technological skills and entrepreneurial activity exist all over the world. However, very few economies in the world
are able to effectively turn these assets into innovations and economic growth. Further high-quality development of
Kazakhstan and its integration into the world economy is facilitated by industrial and innovative development,
consistent modernization and sustainable growth in the European Asian Economic Union.

Keywords: innovation policy, economy, science, security, problems, landmark

Introduction. Analysis of investment and innovation potentials of the European Asian Economic
Union countries shows that each country has its own peculiarities and national priorities. Each developed
country develops systems aimed at increasing the local and international competitiveness of the company.
This includes ensuring the flow of know-how between R & D and firms, as well as acquiring knowledge
already available and not being used in a given country or sector. From a practical point of view, this
should become a real priority for everyone. But, there are problems that are urgent for all European Asian
Economic Union member states, these are insufficient scales of innovative activity and low
competitiveness of economies.

Methods of research. Three well-known elements of the triangle of knowledge - education,
scientific research, innovation - are often underestimated for the development of a successful economy. In
addition, the combination and synchronization of these three different industries form the basis for
economic success. [3]

In this regard, in the Address of the Head of State to the people of Kazakhstan "Let's build the future
together!" An objective analysis of the modern model of the socioeconomic structure of Kazakhstan was
conducted. According to the President, it is the quality education that should become the basis of
industrialization and innovative development of Kazakhstan. Speaking about the foreign policy of the
state, the President of Kazakhstan expressed confidence that Kazakhstan will develop cooperation with
other countries. Achieving this goal is possible provided that the scientific, technical, innovation and
personnel potentials of the European Asian Economic Union member states are integrated. [1]

The discussion of the results. In the framework of state support of innovations in the Republic of
Kazakhstan, development institutes have been established: the National Innovation Fund, the Investment
Fund of Kazakhstan, the Development Bank, the Center for Marketing and Analytical Research, the
Center for Engineering and Technology Transfer, technology parks and business incubators to promote
innovative developments. As the main goal of the European Asian Economic Union interstate economic
policy, the heads of the countries of the Community have agreed to carry out coordinated structural
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modernization of economies and to ensure, on this basis, the competitiveness of goods and services
produced in the European Asian Economic Union space.

Dissemination of innovative activities promoted the development of appropriate organizational forms
of infrastructure, which is distinguished by the category of subjects and the relationship between them,
contributing to a decrease in transaction costs and risks. In turn, the sustainability and continuity of the
"innovative elevator" depend on the degree of diversity and development of the innovation infrastructure
[5].

The modern professional qualification of workers of most enterprises in Kazakhstan does not meet
the requirements of innovation policy, and the problem lies in the existing acute shortage of specialists
who can work with the company at all stages of establishing a venture business. At the stage of
development of innovation policy in Kazakhstan, a large number of enterprises are at the stage of
preparing a model for managing advanced technologies.

The human component of innovation infrastructure is of particular importancebecause it:

1. Forms an excessive mass of innovative ideas and scientificdiscoveries in the country;

2. Provides management of venture capital, which isan integral part of the category of venture capital.

Information and consulting subsystem of Kazakhstan's innovation infrastructure in the last five years
has reached a new quality, becoming an integral part of innovation activity, which has raised the status of
information in the system of innovation infrastructure. This, above all, contributed to the increased role of
information and the expansion of services. Nevertheless, one of the reasons for the weak assessment of
the Kazakhstan venture capital market is its information closeness. As a rule, information becomes widely
known provided that the volume of the transaction reflects significant figures. For example, the basis for
the analytical study of Kazakhstan in 2013 was not based on information from a number of relatively
large market players who refused to participate in the study and did not provide data on their activities,
even on confidential terms [1].

Within the framework of this subsystem, a number of serious problems remain unresolved: the
infrastructure of service and consulting organizations does not meet the requirements of seed companies
by cost criteria, a set of competencies and breadth of coverage. Moreover, the most important areas for
innovative companies, such as the protection and commercialization of intellectual property, assistance in
creating business plans and conducting market research, are practically undeveloped.

A significant role is played by the subsystem of innovative infrastructure in Kazakhstan. Today,
there is no normative and legal framework necessary for the development of venture innovation activity at
the state level, which is one of the main problems in the development of the innovation infrastructure, plus
no law "works" properly.

To date, the innovative infrastructure subsystems in Kazakhstan are not structured enough, are poorly
integrated, and are also closed, which affects the work of the "innovative elevator". Increasing the level of
functioning of the "innovative elevator" is the main task, as it will expand the range of opportunities for
implementing the policy of innovative development. It is important to note that the Concept of long-term
social and economic development of the Republic of Kazakhstan for the period up to 2030 poses a large-
scale task for our country - the transition of "the economy from the export-raw material to the innovative
socially-oriented type of development", characterized by the creation of conditions for full-fledged
innovation activity with the aim of adequately responding to modern inquiries [2].

In our opinion, for the successful development of innovation activities, it is necessary to create an
interbank science and innovation engineering center whose main tasks will be:

- Realization of programs of scientific and technical support of innovative productions, including
branch and regional programs of innovative character;

- Realization of industrial and economic activities in the field of science through the implementation
of programs of scientific and technical support of innovative productions;

-Conducting fairs, exhibitions and other and similar events - a prerequisite for the formation of the
market of scientific and technical products;

- rendering of engineering services, organization of technology transfer and others.
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To succeed, it is necessary to invest the most important resource - the human resource. Only in this
way will the economy be able to better perceive and implement innovations.

An innovative model of the development of our country requires a large expenditure on fundamental
science and the training of scientific personnel. The planned innovative way of the country's development,
based on the production of new knowledge (know-how) and technological progress, is naturally
impossible without innovations in science and education and their reform. These areas in Kazakhstan
should become dynamically developing, capable of adequately responding to accelerating world
scientific, technical and innovative processes, including globalization and informatization.

Conclusions. The strategy clearly outlines the main directions of state policy in the field of the
development of science: its definition as one of the strategic socio-economic priorities; development of
research aimed at developing knowledge-intensive, resource-saving and environmentally friendly
industries; creation of a system of mechanisms and incentives that promote the practical implementation
of scientific achievements; strengthening the material base for scientific research.

Successful solution of these problems requires the availability of qualitative human capital in the field
of science. Therefore, state policy includes such areas as the preservation and development of human
resources, training and certification of highly qualified specialists, their internship in the best scientific
centers of the world, the support of young talented scientists. The main advantage of the proposed
approach is that through such a development of the higher education system it is possible to effectively
integrate the results of the university, academic and sectoral science of Kazakhstan, as well as the
advanced results of the world community's science in the creation, implementation of innovation projects
and the development of innovative activities, which is the prerequisite for the creation country of effective
innovative economy.
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EJAIHUHHOBALUAJBIKOKOHOMMNKACHI:
IMPOBJIEMAJIAPBI’KOHEOJIAPJIBIHUIEINIMIEPTHIHKOJIIAPBI

AHHOTaNMSI.0JI J]aMy CXEMachbl «TOMEHHEH >KOFapbD» KallUTAIJbIH aJIMacThIpy KaruaaThl OOMBIHIIA JKYMbIC
ICTEHTIH KaMTUAbI KYPBIIBIMBI, KOpiHe/l, OWTKeHI «MHHOBALUSUIBIK 3JIEBATOP» TY)KbIPbIMIaMachl, OipiHIII Ke3eKTe
eHTa0BICTBI OOJNBIT TaObUIANBL. EKIHINIAEH, BEHYYPIBIK KallUTall MEHEIKMEHTI CYOBEKTUICPIHIH KYMBICHIHBIH
Y3IIKCI3ITiH jKoHEe KalTanaHyIsl OapbIHIIA a3aiTyABIH KOPiHici OO TaObIIab.
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KasakcTanaa vuHIycTpUaibl JaMbIFaH €JIEPMEH CABICTBIPFAH/A FhUIBIMHU, TEXHUKAIIBIK JKOHE WHHOBALIUSITBIK
NPOTPecTiH JAamybl ipreni epekmenikrepre ue. JlampliFan enjepie OpTYpJl IIBIFBIC KO3JEpiHAe JKOHE
WHHOBALIMSIIAPABI JKE/IeN AMBbITyla Heri3ri »oHe KoJjjaHOallbl 3epTreysiepil KapKbUIAHIbIPYIbIH IKbLUICAHBIHFbI
ocyi Oalikanazapl. TeXHOIOTrUsUIBIK JaFabliIap MEH KOCIMKepIiK KpI3MeT OyKi anemje 6ap. JlereHmeH, onemueriore a3
SKOHOMHKaJIap OyJI aKTUBTEpIi WHHOBALMsUIApFa XKOHE DKOHOMHKAIBIK ©Cyre THIMII TypAe aWHajIbIpa ajajipl.
KaszakcTaHHbIH OfaH opi JKOFaphl camajbl JaMybl JKOHE OHBIH OJEMJIIK SKOHOMHKAra HWHTErpalMsIaHybl
HHIYCTPUSUIBIK-MHHOBAIIUSUTBIK  1aMy, Eypasusiiblk SKOHOMHKAIIBIK KOFAMIIACTBIKTBHIH JOHCKTI MOJACPHH3AIUSCHI
JKOHE OPHBIKTBI IAMYBI aPKBUITBI XKY3€re aChIPhLIa/IbL.

Tyiiin ce3aep: HHHOBAIMSIIBIK CascaT, dKOHOMHUKA, FBUTBIM, KAYilCi3aiK, mpodaeManap, MaHbI3/Ibl.

YK 338.242 4.
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KaparananHckuii rocy1apcTBEHHBIH TEXHUYECKUi yHuBepcutet, r.Kaparanna, Pecriyonuika Kazaxcran

NHHOBAIIMOHHASI D KOHOMUKACTPAHBI:
ITPOBJIEMBI U ITYTHU NX PEHIEHUA

Annotanusi. KoHuenuus «nHHOBaMOHHOTO () Ta» HauOoJiee yCHenlHa BO-TIIEPBbIX, IOTOMY YTO ITPOSIBIISIS-
eTcs B CTPYKTYpE, KOTOpas IPEIoiaraeT CXeMy pa3BUTHS «CHH3Y-BBEPX», paOOTaIoOmIEeH M0 MPHHIMITY 3aMeIeHHS
Kanurtaia. Bo-BTOpBIX, HAIIPABIEHHOCT, KOTOPAsl BEIPAXKAETCS B ITPEEMCTBEHHOCTH PadOTHl CyOBEKTOB YIPABICHHS
BEHUYPHBIM KallUTaJIOM ¥ MHHUMHU3AIHN Ty OJINPOBaHMSL.

B KasaxcraHe mo CpaBHEHHIO C MHIYCTPHAJIBHO Pa3BUTBIMH CTPAaHAMH Pa3BUTHE HAYyYHO-TEXHHMUYECKOTO H
WHHOBALMOHHOTO IIpOrpecca MMeEET IPHUHIMIHAIbHBIE OCOOCHHOCTH. B pa3sBUTBIX CTpaHax OTMEYAETCsl 3a CUET
Pa3HBIX UCTOYHHMKOB €KETOJHOE yBEJIMYeHHE (pUHAHCHPOBaHMS (pyHIAMEHTAIBHBIX U NPUKIAJHBIX UCCIIEI0BAHHUIA,
YCKOPEHHOE OCBOEHHE HOBOBBeAEHUIl. TexHojorndeckue HaBBIKM M MPEANpPUHUMATENbCKAs aKTMBHOCTH CYIIECT-
BYIOT 110 BceMy Mupy. OZHaKo, O4eHb HEMHOTHE SKOHOMHUKH B MHUpE CIOCOOHBI A((EKTUBHO MPEBPATUTh ITU aK-
TUBBl B MHHOBAallUM M 3KOHOMHYECKHH pocT. JlanbHeHIIeMy KadeCTBEHHOMY pa3BuTHIO Ka3zaxcraHa u ero uHTer-
pauuy B MUPOBYIO 3KOHOMHKY CIIOCOOCTBYIOT MHJYCTPHAJIbHO-UHHOBAIIIOHHOE Pa3BHUTHE, IOCIEI0BaTEIbHAS MO-
JIepHHU3ALMS 1 00ecriedeHre YCTOMUMBBIX TEMIIOB 3KOHOMHYECKOTO pocTa B ycinoBuixEBpA3DC.

Ki1roueBble ¢J10Ba: MHHOBAILMOHHAS TTOJUTHKA, YKOHOMUKA, HayKa, 0€30M1acHOCTh, MPOOJIEMBI, OPHEHTHD.
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AxmerkaHOB Bypa - HOKTOp SKOHOMHYECKMX Hayk, mpodeccop, KaparanmauHCKuil rocylapCTBEHHBIH TEXHHYECKHI
yHuBepcutet, Kaparanna, Peciy6nuka Kazaxcran;

TaxxnbexoBa Kamamuna ba3piiOexoBHa - KaHAMOAT 3KOHOMHYECKHX HayK, JOLEHT, KaparaHouHCKui rocyaapcTBEHHBINH
TEeXHUYECKUI yHuBepcuteTi, Kaparanma, Pecryomka Kazaxcran;

[IlameroBa AfirepuMm AmaHOaeBHa - KaHAWAAT DKOHOMHYECKHX HAyK, IOICHT, KaparaHmWHCKHH TOCyAapCTBEHHBIN
TexXHH4IecKui yHnBepcuteti, Kaparanna, Pecrry6mmka Kazaxcran.
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ECOLOGICAL MANAGEMENT
AS THE WAY TO RESPONSIBLE BUSINESS OPERATION

Abstract: During an era of globalization and the increasing dependence of business in any sphere on the
international markets of raw production, the equipment, spare parts, the accompanying goods and even labor, the
firms, first of all large ones, should pay special attention to corporate social responsibility and its components:
ecological and social. If the company is less interested in the social part of corporate social responsibility since its
improvement doesn't make obvious profit, then the owners of the companies has to be especially strongly interested
in ecological component.

Keywords: corporate social responsibility of business, ecological management, environmental protection,
reduction of emissions, ISO 14001, standards of ecological management, ecological management at the enterprise,
responsible business.

This article shows a place of ecological management in the system of corporate social responsibility
of business, defines features and examples of corporate social responsibility in the international business,
defines relationship of ecological management systems and quality management systems, investigates
features of introduction of ecological management system at the enterprise according to the international
standards, defines consequences, positive and negative sides of introduction of ecological management.

In the modern world the role of influence of one person on the environment is minimum, however the
problem of influence appears at the level of the state or the certain sphere of business. In the
environmental policy the state tries to influence activity of firms, the companies, that is dangerous to the
nature. In order to avoid withdrawal of the large companies from responsibility for actions, negative in
relation to the environment, the whole ecological legislation has been created, however everything is built
so that often it is more favorable and simpler to producers to pay for damage caused to the nature, than to
enter new technologies for development of environmental policy and management of the company. The
ecological sphere has no special appeal at all among businessmen as modern business is constructed and
focused on the obtaining maximum benefit in those spheres of conducting business, where there is a
possibility of fast development and stable growth.

As N. Korabayeva notes: "For ensuring sustainable economic and social development and
environmental protection at the national and regional levels, deepenings of market reforms and also taking
into account a transition period the priority value gets use of economic mechanisms for effective
inexhaustible use of natural resources, the conservation of biodiversity, respect for ecological safety,
protection of the surrounding environment and ensuring health of the population with an ecological
component" [1].

Today to be attractive in terms of investment and to have loyalty from society and the state, business
has to be based on socially — responsible behavior of the company. It assumes existence in the companies
of a certain ethical, standard device which exists and is expressed in the concept of corporate social
responsibility. Corporate social responsibility becomes demanded presently as in our country and around
the world, and problems of its realization are relevant in business processes as management of the
companies becomes more and more inclined to conducting production in an honest, transparent and
responsible way.
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At the same time, recently the interest of scientists-economists are involved more and more by social
components of development because the social orientation of national economy is the most important knot
of the national plan [2].

Corporate social responsibility of business (English — CSR — corporate social responsibility) is
rather new scientific and practical concept according to which the organizations consider the interests of
all society, conferring on itself responsibility for influence of their activity on customers, suppliers,
workers, shareholders, local communities and other interested parties of society in the country of basing,
neighboring countries and in the world in general [3].

This responsibility means taking obligations by the firm for observance of society interests. Thus, the
taken obligations are beyond the obligation established by the law to observe the legislation and assume
that the organizations voluntarily take additional measures for improvement of quality life of workers' and
their families and also local community and society in general.

According to A. Kazhenova "CSR implies that companies take care of their positive impact on
society while doing business" [4].

First of all corporate social responsibility belongs to multinational corporations and also to the firms
which are carrying out foreign economic activity as in the field of sales, involvement of foreign labor,
etc., and in the field of purchase of raw materials, materials, the equipment and even receiving
consultations of foreign experts.

The concept of corporate social responsibility means interaction of two components: social and
environmental efficiency of the enterprise. A number of the reporting instructions and standards has been
developed, which serve as the basic principles of social account, audit and reporting. It should be noted
that all these standards in most cases have a voluntary nature and are created by various institutions, as by
the international organizations (for example, family of ISO 14000 ecological management standards has
been created by the International Organization for Standardization), and the private organizations (for
example, certification of Green Key hotels) [5].

The concept of ecological management has arisen enough recently and presently there is an active
development and a research of this field of knowledge. Theories and practicians of many scientific, social
and administrative disciplines are necessary for the solution of various environmental problems and
environmental management. So, ecological management is the innovative theory which studying and
development is very relevant in the context of a problem of ecological responsibility.

From the middle of the 90th years of the concept of ecological management have gained great value
due to the need of implementation of these complex requirements and need of providing proofs to groups
of influence. Two types of concepts of ecological management can be distinguished:

a) international formally recognized system of ecological management (SEM) and

b) so-called "feasible" methods of ecological management (FMEM).

The international officially recognized systems of ecological management have two regulating
documents today:

- The international existing standard for ecological management the certified ISO 140013 and

- The European existing EMAS4 standard (Environmental Management and Audit Scheme) [6].

The research of references on ecological management demonstrates that since 2001 to this day, this
works of Russian scientists have been devoted to this problem: G.V. Belova [7], S. V. Makarov [8], E.A.
Polushina, T.A. Trifonova, etc.

In our country works of scientists K.U. Stamkulova, K.O. Shayakhmetova, S.D. Usubaliyeva have
been made certain attempts on disclosure of bases of ecological management.

S.D. Usubaliyeva offers her own definitions, "Ecological management is the activity of public
authorities and economic subjects mainly directed to observance of mandatory requirements of the nature
protection legislation and also to development and realization of the corresponding purposes, projects and
programs developed on the basis of the principles of ecoefficiency and ecojustice” [9].

The author reveals the purposes of ecological management. Objects of ecological management. In
details describes levels of ecological management. Lists functions of ecological management.
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Planning of ecological activity is positive. And here the actual costs for ecological activity it isn't
mentioned by the author absolutely.

L.I. Pankrutskaya discloses value of accounting of expenses in the system of ecological management [10].

Proceeding from the above-mentioned, it is possible to give interpretation of this term as the systems
of management principles, directed to achievement of the corporate purposes which coincide with the
mankind purposes on preservation of the environment.

It is possible to tell that ecological management now is the certain philosophy on business
management directed to a responsible attitude to the environment, which is at the level of the empirical
knowledge including a set of experience, its analysis and systematization.

The systems of ecological management serve the enterprise for introduction of standard, strategic and
operational actions for environment protection and management in the general concept, which whenever
possible has to be based on the standardized norms [11].

While production ecological management has functional character (i.e. treats tasks and activity), the
systems of ecological management carry institutional (i.e. organizational) character [12].

Production ecological management is:

- systematically planned, realized and controlled ecological line of actions;

- covers all fields of enterprise activity;

- covers contacts with other enterprises vertically and horizontally;

- works actively, and, therefore, strategically

- enters the stability strategy [13].

The accepted definition of ecological management system is based on ISO 14001: "part of the general
system of management which covers organizational structures, planned activity, responsibility, methods,
technologies, processes and resources for development, realization, estimate and support of environmental
protection policy " [14].

The ecological management system is a part of the general comprehensive system of management
which includes organizational structures, planned activity, responsibility, methods, technologies,
processes and resources for development, realization, assessment and maintenance of policy of
environmental protection [15].

On the basis of ecological management, planning the policy of production, resource distribution and
ecological responsibility, the enterprise has an opportunity to enter the new markets, to increase the
competitiveness on the basis of investors' confidence and society, achieving the main corporate goals in
maximizing potential profit, at the same time well influencing both on local, and global ecosystems,
promoting realization of the principles of sustainable development, interfering with a condition of
irresponsibility.

Introduction of ecological management system represents the complex and long-term project in
which typical indicators of design management work.

For introduction of ecological management system at the enterprise there are various reasons.
Empirical researches have shown that impact is exerted by both the internal, and external reasons:

- internal reasons (for example, improvement of environmental protection, organizational
improvements, economy of resources and expenses, increase in legal safety, improvement of image or
increase in trust);

- the external reasons (for example, pressing from head enterprise, from clients or customers
concerning carrying out certification) [16].

Different types of expenses are connected with introduction of ecological management system.

Costs of introduction of ecological management system are reflected in monetary assessment:

- consumption of production factors (for example, personnel, investments),

- and also consumption of services of the third parties (for example, consultants) [17].

As the following drawing shows, expenses can be subdivided into personal expenses, consultations
and obtaining information.

— 92 ——
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Costs
Costs for personnel
- responsible for ecological management
- costs for professional development
Costs for consultations Costs for information
- fees, costs for external consultants - costs for work with the public
- costs for certification and audit - registration contribution

Figure 1 — Costs for introduction of ecological management system

During the planning or introduction of ecological management system it is necessary to concretize
types of expenses for a certain enterprise and, whenever possible, to give a quantitative assessment of
expenses. At the same time it is necessary to consider that many of these expenses (for example,
consulting or information expenses), connected with the procedure of certifications on ISO 14001 (annual
observation and three-year repeated certification or the registration periods) are operating costs.

Nowadays traditional tools of the economic analysis don't allow ecological management to define
authentically with their help how effective the ecological strategy and how environmental policy
influences state of environment.

In particulars, ecological expenses which have to be compensated for maintenance of all complex of
natural resources at the level corresponding to the beginning of the reference period - it is still practically
excluded from the economic analysis and use of traditional instruments of account.

Carrying out in 1992 to the Conference of the United Nations Organization on the environment and
development (summits "Mother Earth" in Rio De Janeiro) became a decisive turning point, at which has
been accepted the Agenda on the XXI century on ensuring sustainable development, where the concept of
ecological account as the instrument of carrying out consistent policy in this area has been put forward for
the first time, which is so necessary for ecological management [18].

Development of this direction assumes development of such important concept as economic
obligations of the company. In this regard there is a need of methodical approaches to determination of
dependence of company's economic and financial position on ecological condition of the region,
determination of the size of nature protection expenses of the company depending on quantity of the
consumed natural resources and level of the pollution, which is made by the company.

Successful realization of this strategy in our country is promoted by existence of the Legislative basis
of nature protection activity in the Republic of Kazakhstan, "the Ecological Code of RK Article 195.
"Order of development and approval of ecological requirements" [19].

Thus ecological management is one of the main latest administrative processes peculiar to established
practices of conducting the international business. The companies of the developed countries and also
many developing countries try to coordinate the activity with requirements of international treaties in the
field of ecology, first of all regarding emissions in the atmosphere, pollution of soils and water resources.
It is demanded by the relevant agenda of future development of world economy developed by the UN —
the concept of sustainable development and also the concept of lowcarbon economy. Also questions of
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environmental protection and ecology in general have been formulated as the main problems of the
present in the Millenium Development Goals, created and constantly complemented by the United
Nations. Thus, ecological management is an inseparable part of corporate social responsibility of
business. CSR is one of the most important activities of Multinational Corporation. And if the company
wants to become or hold positions of the partner, supplier or client of the leading and most influential
companies in the world, first of all it should focus the attention on improvement of methods of business,
introduction of elements of system of environmental control, social responsibility and also the quality
management of production and all processes proceeding in the company. Due to these actions the
company guarantees itself inclusion in the list of the most desirable partners for cooperation, will raise
own profit and a share of the market.
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KOCIMKEPIIKTIH TOYENIUIr KOPHOPATHBTIK QJIEYMETTIK JKayanKepUIUTKKEe JKOHE OHBIH KOMIIOHEHTTEpIiHE:
9KOJIOTHSUIBIK JKOHE OJIEYMETTIK MAcelleliepre epekile Haszap ayaapy Kepek. Erep KOpPHOpaTHBTIK oJI€yMETTIiK
KayarKepUIUTIKTIH 9JIEyMETTIK Karbl KOMITAHHUSIFAa KbI3bIFYIIBUIBIK TAHBITIACA, OHBI )KAKCApTy alTapJbIKTail maiia
JKeJIMece, OHJIa IKOJIOTHSUIBIK KOMIIOHEHT KOMIAHUSHBIH HeJepi YIIIH epeKIle KbI3bIFYIIbUIBIK TYFbI3ybl KEPEK.

Makaiaja Ou3HecTiH KOPIOPATHBTIK 9JI€yMETTIK jKayanKepIIIiri xyiHeciHueri SKOJ0THsIIbIK MEHEIPKMEHTTIH
OpHBI KOPCETUIreH, XaJbIKapaJIblK OM3HECTEri KOPIOPATHUBTIK SJIEyMETTIK jKayanKepIIUTIKTIH epeKLIeTIKTepi MeH
MBICAJIapbl aHBIKTAJIFaH, KOpIIaFaH OpTaHbl Oackapy >KyHelepiHiH jKOHE calla MEeHEIKMEHTI JKyHenepiHiH e3apa
OaiiIaHBICHI XKOHE XAIIBIKAPAIIBIK, CTAHJAPTTAPFa COHKEC KOCITOPBIHHBIH YKOJIOTHSUTBIK MECHE/DKMEHT JKYHECIH eHTi3y
EPEeKILENTIKTePi 3ePTTENTeH, YIKOJOTHSUIBIK MEHEIKMEHTTI SHT13YIH OH XOHE TepiC acIeKTUIepl OeNTUICHTeH.

Tyiiin ce31ep: OM3HECTIH KOPIOPATHBTIK 9JICYMETTIK JKayalKePIIiJIiri, SKOJOTHSIBIK MEHEDKMEHT, KOpIIaraH
OpTaHBl KOpFay, INBIFapeIHABUIAPABI a3zaiity, [SO 14001, SKONOTHANBIK MEHEKMEHTTIH CTaHAapTTaphbl,
KOCITOPBIHHBIH, SKOIOTHSIIBIK MEHEPKMEHTI, JKayarKepIIiTikTi OuzHec.

A.C. AxmeTona', A.E. PaxuméexoBa® , ALA. BonTaeBa3, A.B. MaxaroBa '

lyHMBepCHTeT «Hapxo3»;
’Ka3axckuii yHHBEPCHTET SKOHOMHKH, (DMHAHCOB H MEXIyHAPOIHOH TOPrOBIIH;
*Kasaxckuii YHHBEPCUTET MEXAYHAPOIHBIX OTHOLIEHUH 1 MUPOBBIX SI3bIKOB MMeHH AObLIail XaHa

3KOJIOTMYECKWI MEHE)KMEHT
KAK IIYTb K OTBETCTBEHHOMY BEJEHHNIO BU3HECA

AHHOTauun. B s1moxy rimobanm3anun v Bc€ O0JIBIICH 3aBUCHMOCTH TIPEANIPUHUMATEILCTBA B JIFO00H chepe oT
MEXXITyHAPOAHBIX PHIHKOB CBHIPHEBOH MPOAYKINHU, 000PYIOBAHMSA, 3aIACHBIX YACTEW, COMYTCTBYIOIIMX TOBApOB H
nakxe pabodedd cuiibl pupMam, Hpexie BCEro KPYIMHBIM, CIEAyeT yIelsTh 0co00oe BHHMAaHHE KOPIIOPATUBHOM
COLIMAJIBHOM OTBETCTBEHHOCTU M €€ COCTaBJSIOLIMM: 3KOJOTMYECKOW M couuanbHOM. Ecnu conuanbHas cropoHa
KOPIIOPATHBHOM COLMAIIbHOW OTBETCTBEHHOCTH MEHBIIE MHTEPECYeT KOMIIAHHIO, T. K. €€ COBEPIICHCTBOBAHHUE HE
MPUHOCUT OYEBUHOW MPUOBUIM, TO DKOJIOTUYECKAST COCTABIIAIONIASA JIOJDKHA MHTEPECOBATh BiIAJIEIbIIEB KOMIAHUH
0COOEHHO CHIIBHO.

B crartke mOKa3aHO MECTO 3KOJIOTHMYECKOTO MEHEKMEHTAa B CHUCTEME KOPIIOPATHBHOM COIMATBHOMN
OTBETCTBCHHOCTHU OM3HECa, ONpeIesicHbl 0COOCHHOCTH H MTPUMEPHI KOPIIOPATUBHOW COMAIEHOW OTBETCTBCHHOCTH B
MEXIYHAPOJAHOM OH3HECE, OIPEIEIICHO POJICTBO CHCTEM 3KOJIOTMYECKOTO MEHEKMEHTAa U CUCTEM MEHEIKMCHTA
KayecTBa, WCCICAOBAaHBl OCOOCHHOCTH BBEICHUS CHCTEMBI SKOJIOTHYECKOTO MEHEKMEHTAa Ha TPENNpHUATHH B
COOTBETCTBUH C MEXIyHAPOIHBIMH CTaHIAPTAMH, OTPEICICHBI TIOCIECTBHSA, IO3UTHBHBIC 1 HETATHBHBIE CTOPOHBI
BBEJICHHS YKOJIOTHYECKOTO MCHEHDKMEHTA.

KiroueBble c10Ba: KOpIopaTWBHAs COIMAJbHAS OTBETCTBEHHOCTh OW3HECA, HKOJOTHMYECKHH MEHEKMEHT,
oxXpaHa OKpYJKaloleil cpeapl, ymeHblieHne BeIOpocoB, ISO 14001, cTaHmapThl 5KOJOTHYECKOTO MEHEIKMEHTA,
9KOJIOTHYECKUIH MEHEKMEHT Ha MPEIIpUSTHH, OTBETCTBEHHBIN OH3HEC.
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INFLUENCE OF INTEGRATION PROCESSES ON THE DEVELOPMENT
OF THE LEGAL SYSTEMS OF THE CENTRAL ASIA COUNTRIES

Abstract. Development of the modern legal integration expresses in convergence of legal families, both
through development of international law, and through processes of regional integrations and interactions. However,
it is necessary to mark that an entity of legal processes of the modern legal integration express, eventually, in
convergence and integration at the level of specific legal systems of the states. Process of evolutionary development
of law at the real stage, in the entity, is process of convergence of legal systems. The most important legal processes
of legal integration are, first of all, harmonization of law, which defines the main direction of deformation of legal
systems and also unification (assimilation) of law, legal expansion (or absorption), reception of law, etc. In this
article, the processes of a simple integration of the legal systems of the countries of Central Asia in the Eurasian
economic space are researched. The model of equivalent cooperation of the people, which reached the high level of
consciousness and the civilization, and movable by aspiration to approve social and international peace and harmony
of the people, is considered. The scale crisis response measures of the state aimed at restoration of sure rates of
economic growth and support of strong social warranties to all population are studied.

Keywords: integration processes, the states of Central Asia, internationalization of the legislation,
harmonization of law, legal mechanisms of regulation of integration, unification of law, emulation of law, legal
expansion, reception of law, legal annihilation.

In themodernworld, some ideal model of buildingof the legal system of the stateisdeveloped. Each
state has its own unique model. 26 - year experience of the Republic of Kazakhstan, since the
independence, is based on the public image of sustainable development. An important role in the
formation of the legal systems of Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and Turkmenistan is
played by mentality, socio-economic and political conditions, cultural factors and integration processes.
According to A.Kh.Saidov: “it is predetermined by the system of values and target orientation, national
traditions and historical conditions, socio-economic and political environment, the established way of life
and worldview of people, including religious beliefs, psychology, and norms of behavior” [1, P.39]. Both
Kazakh and Uzbek, Kyrgyz, Tajik and Turkmen models of the legal system related to the Romano-
Germanic legal family. In Kazakhstan, the Declaration of state sovereignty (independence) was adopted
on October 25, 1990; in the Republic of Uzbekistan, in June 1990, and in Kyrgyzstan, in August of the
same year. As for the Supreme Laws of the three republics, in Kazakhstan, the first sovereign Constitution
was adopted onJanuary, 28, 1993, and two years later, onAugust, 30, 1995, during the national
referendum was adopted the current Constitution of the Republic of Kazakhstan. The Constitutional law
on October 7, 1998, has been introduced 19 amendments on the presidential term, the term of office of the
Houses of Parliament, the Senate and the Majilis, etc.

The Constitution of sovereign Uzbekistan was adopted in 1992. A.Kh. Saidov convinced, that “in
contrast to the Soviet basic laws the new Constitution of Uzbekistan does not have the dominance of
Eurocentric constitutional regulation, but there is a reasonable account of the rules of civil society, the
separation of powers, the system of checks and balances of power inherent in the democratic constitution
of the West” [2, P.7].
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The Kyrgyz Republic’s Constitution was adopted on May 5, 1993. In all of these constitutionsthere
were established the constitutional traditions of the international experience and own national legal
history. And the historical fact testimonies, that Uzbekistan was the first, which introduced, in March
1990, the presidential form of government. In Kazakhstan, the Law “On the Establishment of the Position
of the President” was adopted in December 1990. All three independent states are secular, unitary. Doctor
of Law, Professor A.Kh. Saidov notes in this aspect: “The secular criteria can be considered as legal, in
the fields, covered within the meaning of the Constitution, as a public, civilian-based real consciousness
of the society. The phenomenon of the secular state is based on Islamic culture, showing democracy and
pluralism in independent Uzbekistan” [1, P.15].

The Constitution of sovereign Tajikistan was adopted on November 6, 1994. Historical and legal
study of the Constitution of Tajikistan allows us to explore the fundamental political, legal and socio-
economic changes in the country and to determine the degree of continuity of legal and other provisions
of the preceding 70-year period of the Soviet system and the legitimacy of the use of foreign experience.

In the history of Tajikistan five Constitutionswere adopted - in 1929, 1931, 1937, 1978 and 1994.
Rigorous analysis of the laws and regulations in the period of adoption of the Declaration of
Independence and the Constitution of the Republic of Tajikistan, shows the unique independent path of
the development of the Tajik people in the creation of thelaw-abiding, democratic and secular state. After
adoption in 1994 of the Constitutionthe several taskswere appeared: design and organization of the
activities of new state on the basis of the constitutional principle of separation of powers, with the system
of checks and balances, and the development and adoption of new laws on the spirit of national
independence and the interests of peoplein market economy. On September 26, 1999, the Supreme Law of
Tajikistan has been amended.

A huge contribution to the study of this problem was made by the famous Tajikresearch-scholarsA.
Imomov [3], F.T. Takhirov [4] and others.

The Constitution of Turkmenistan was adopted on May 18, 1992. Turkmenistan is the most
controversial and interesting at the same time. It is an example of research studying of the problems of
building of the democratic society in the post-Soviet countries. At the same time, some international and
non-governmental organizations of Turkmenistan referred to the successful transition from totalitarianism
to democracy. Elections in the country and the establishment of the political institutions were held in
accordance with the official ideology. The first step in the country was canceled the next presidential
election. In December 1993, Parliament took the initiative to extend the power of the President until 2002,
by the referendum. The current Constitution does not provide, as it necessary,the legal procedure. In
addition, the law “On Referendum” regulates the popular consultation, which declares, those not less than
two months after the decision by the Parliament to conduct such procedure. In the Constitution there
arenumber of progressive moments, that are supposed to guide the course of the political events in the
civilized society, to create the conditions for the emergence of political pluralism and to guarantee the
rights of the citizens to freedom of expression, the election of political leadership, etc. These progressive
moments in the Constitution include provisions of law-abiding state, the direct effect of the constitutional
norms, pluralism, and the proclamation of the principle of separation of powers, with the system of checks
and balances, the right to private ownership on the means of production, land and other material and
intellectual values.

In accordance with the Constitution, the Medzhlisis the legislative body and represents the
appropriate branch of government. At the same time, in the hierarchy of Supreme Medzhlis of the state
structure is as powerless, unable to influence the other branches of government. In addition to the
Medzhlisthere are endowed with the right to make the lawswiththe President, the People’s Council, which
diminishes the role of Parliament as a legislative body. The number of the deputies of Medzhlis, anyway,
is formalized. In particular, it remains largely declarative provision on the right of the Parliament to
amend the Constitution (Article 67). The fact, this right of Medzhlis belongs to Halkmaslakhats. The
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judicial power in the country doesnot affect the other branches of government, People’s Council and the
Medzhlis.According to the Constitution, the judicial power does not have the function of the
constitutional review. This situation completely formalizes the existence of the third branch of
government in the country.

In all of these constitutions,there were established the constitutional traditions of the international
experience and ancient legal history. It is well known, that the legal system of any state has been
researched in close connection with the national legal system and international law. The Constitutions of
sovereign Kazakhstan, Kyrgyzstan, Tajikistan andTurkmenistanhave established the mechanisms of
functioning of all parts of the state apparatus, their competence, fixed the democratic foundations of social
life, gave the priority to the individual rights and freedoms of the citizens. The main attention was paid to
the role of elected bodies of state power, the system of checks and balances in the relationship of all
branches of government, the status of local government, strengthening the independence of the judiciary,
strengthening of law enforcement powers. All these points are related to the other Central Asian republics
[5,P.17].

The legal system expresses the legal infrastructure of the society. Therefore, the legal system is
flexible, dynamic, and constantly changed. However, the legal system is quite conservative. Another
question, some legal traditions should be preserved. The legal system in the narrow sense of regulations,
emerging and applied on the basis of general principles. The value of the legal system is provided by the
general legal principles and legal procedures of law-making and enforcement. Legislator in establishing a
new legal act must clearly understand: how to act in the different cases, within this legal framework,
institutions, branches. This position is trivial, but in practice, and in theory, it is very difficult to cover in
each case, all the existing legal system [6, P.58].

Summarizing the different interpretations of the legal system, we can give its most general definition.
The legal system, in a broad sense, is the direct reflection of the legal life of the society and the
functioning of its institutions: the state bodies, the legal rules by themselves (the core of the legal system),
legal institutions, branches of the legislation and other legal phenomena. Law-making is an essential tool
in public governance. The legal system, in the narrow sense, is a set of the regulations. The category
“legal system” is a consequence of the integration of the positive law, historical and comparative law
theory and the sociology of law. The legal system has the following components, elements: the system of
legal norms, thelegal system, legal awareness, and the system entities. “Political change and the change of
power in Georgiahasve the most impact on Kazakhstan, Tajikistan, Turkmenistan and other Central Asian
republics. Actions of the US politicians to change the political system of other countries of the Central
Asian states are forcing management to reconsider closest allies. In this situation, the role of Russia as a
regional center rises again, especially in the Central Asian states” [2, P.31].

The Concept of Legal Policy of the Republic of Kazakhstan states that “as a result of the discussion
of the policy of legal reforms in the society, the progressive development of the legal system appeared on
the basis of the Constitution. The Constitution of the Republic of Kazakhstan has the necessary legal
capacity, which concluded not only in its legal norms, but also in its legal ideas and principles. Legal
ideas of the Constitution should be implemented in the legislative, institutional and other measures aimed
at strengthening democratic institutions in Kazakhstan, secular, legal and social state”.

According to the Kyrgyz research scholar T.B. Aitmatova, “in the first documents of the independent
state laid the formal legal basis of the Declaration on sovereignty- the Declaration on the state
independence of the Republic of Kyrgyzstan and Law “On the state sovereignty of the Republic of
Kyrgyzstan”. They proclaimed the determination of the republic to build a state of law, guaranteed the
rights and freedoms of the citizens. The Constitution of Kyrgyz Republic was adopted on May 5, 1993.
These rights were fixed in the Supreme Law. These favorable targets remain utopia, if we do not improve
and obey the laws, if we do not fight to eradicate crimes, if we do not form at those, who work in
government, public administration, political parties, public associations and organizations of the market
economy, the citizens, the society, law-abiding statewith high level of the legal culture” [5, P.25].
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“The course of the history is irreversible. The historic event, which our ancestors dreamed about,
embodied in the life on September 1, 1991, when the Republic of Uzbekistan declared its independence. Peace
and stability that prevails in Uzbekistan, progress in the development of market economy, the expansion of the
international relations of the country are highly recognized by the world community” [7, P.18].

It is well known that the legal system of any state must be studied in close connection with other
national legal systems and international law. In some legal space, they interact, influence to each other,
and there are the variety of legal formations, which are based on the general processes, carried forward
cooperation in all spheres of public life. The Constitution of the Republic of Uzbekistan of 1992, the
Article 109, contained a provision stating that “the Constitutional Court determines the constitutionality of
interstate contracts”. The general principles and norms of the international law are the most important
criteria of the constitutionality of laws and regulations.

This provision we easily find in the Constitutions of the Republic of Kazakhstan and Republic of
Kyrgyzstan. The differentis only the name of the government agencies. For example, earlier, according to
the Constitution of Kazakhstan of 1993 the Constitutional Court of the countryreally existed and acted. It
was later abolished. Now, in accordance with the Supreme Law of the Republic of Kazakhstan, the
Constitutional Council was created in 1995 and works effectively. In the Republic of Kyrgyzstan, it is
called the Constitutional Assembly. In order to conduct due diligence of the draft amendments to the
Constitution of the Kyrgyz Republic and the various suggestions and comments, received by the Decree
of the President of the Kyrgyz Republic on January 2, 2003, the expert group was formed.

The current Constitution of sovereign Kyrgyzstan establishes mechanisms of functioning of all parts
of the state apparatus, their competence, reinforces the democratic foundations of social life, and gives
priority to the individual rights and freedoms of the citizens. Main attention is paid to the role of elected
bodies of state power, the system of checks and balances in the relationships of all branches of the
government, the status of local government, strengthening the independence of the judiciary, law
enforcement powers.

The same provisions fixed the Supreme Laws of Kazakhstan and Uzbekistan, which are legalize the
following provisions: the principle of democratic rule of law, citizens have the right to do anything that is
not prohibited by law; secured guarantees of the rights and freedoms of the citizens, the right to private
property, economic, political and social rights and freedoms of the citizens. In Kyrgyzstan, the adoption of
the new Constitution means the move from a presidential to a parliamentary-presidential republic, and in
two other independent republics, Kazakhstan and Uzbekistan, this fact marked the transition period from
parliamentary-presidential to the super-presidential republic.

We emphasize that the category “legal system” in the scientific literature is relatively new. Its
occurrence is related to the development of law. As some legal phenomena (law, legal awareness,
regulations, etc.) has been attentively studied, there was the necessity for the concept picture of the entire
legal validity. In jurisprudence, the diversity in the definition of the legal systemwas marked. The state is
an important, but not the single source of the social development. “The state came under the influence of a
number of factors. And their role is not the same for different people. It should be emphasized that their
list is not exhaustively defined by economic factors. All this testifies the complexity of the emergence of
statehood”. The society by itself actively participates and has the dialectical relationship with the state.
And opposite, week civil society leads to the strong state. At the same time, they cannot exist
independently and complete each other.

The transition period from the Soviet system to the formation of the CIS democratic legal states is
characterized by the fact, that currently, analytical framework crossed the scientific theories. As the
available analytical data do not fit into the existing patterns of development, the need for synthesis and
generalizations leads to a new theory (definition) of the legal system, more adequately summarizes the
data of the system analysis.

Further development of the modern society is inconceivable without definite legal order, stable
system of the legal relationships, translated into practice the basic legal ideals of equality, freedom and
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justice, law-abiding state, the universality of rights and responsibilities, the rights and freedoms of men
and citizen, fixed in our Constitution. For nearly two thousand years in jurisprudence, the modern
research scholars are interested in the study of the legal system. Its concept, structure, content, role and
function in the society, the formation and development, the relationships with other legal phenomena,
types of the legal systems have become the subject of studying by S.S. Alekseyev, V.K. Babaev, A.M.
Vasilyev, O.A. Gavrilov, Y.P. Eremenko, etc. At various times, they were reflected in the foreign science
in the works M.P. Golding, R. David, K. Joffre-Spinosi, J. Carbonie, G. Kelsen, etc.

Cultural aspects of knowledge of the legal phenomena make possible to determine the features of the
legislation, the policy of the reforms, the relationships with other cultural phenomena in the legal realities.

The legal system is an institutional concept, the occurrence of which in legal science is not only
thelegal reality of the phenomena, but also certain qualitative institution in the science, development of its
methodology and conceptual apparatus are quite important. Therefore the primary importance in the
genesis of this notion is given to differentiation and integration of the legal knowledge as prerequisites
and conditions for the occurrence and development of the theory of the legal system, its importance in the
structure in the general theory of law.

In the conclusion, we emphasize that the further development of the national legal systems of
independent Central Asian Republics of Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and
Turkmenistan is the result of new integration processes, strengthening the state independence of these
republics on the basis of fundamental changes in the field of socio-economic development in these states.
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3.K. AonoBa, /1.0. KycaiibiHoB

UHTET PALIVSLIBIK MTPOLECCTEPIIH OPTAJIBIK A3MSI EJIEPTHIH,
KYKBIKTBIK )KYWECIHE TUTI3ETIH OCEPJIEPI

AHHOTanMsl. 3aMaHAyMKYKBIKTBIK HHTETPALMSIKYKBIKTBIK JKaHYsUIapIblH O0ip-OipiMeH jKakplHAAYy Mpolecci
apKbUIbI, XaJIBIKAPAbIK KYKBIKTBIH JaMbII JKETiliyl OapbIChIHIA, COHBIMEH KaTap OChl ©MIperi MHTErpanusuIbiK
KapbIM-KaTbIHACTap/blH Kyllelyi OapbichiHaakanbintacyna.Eckeprerin Oip karnaid, Kasipri Kes3leri KYKBbIKTBIK
MHTErpaLusiaFbl 3aHHAMANIBIK TIPOLECCTEPIiH MOHI, TYN HEri3iHIE OChl eNAEPIiH KYKBIKTBIK JKYHeciHe Tikelnen
Toyenzi. KyKbIKTBIH JKeTUyiHiH Ka3ipri Oer OeifHeci, IIBIH MOHIHZE, OCHI eNIEPHiH KYKBIKTBIK JXKYHenipiHiH Oip-
OipiHe JKaKbIHIAYBIH Tanamn eTeli. KYKBIKTBIK HHTerpalusHbIH 0acThl 3aHHAMAJBIK MPOIECCi, €H dyelli, KYKBIKTHIH
TApPMOHM3ALUSACHIH TaJlall €Te]li, al OHBIH HETi3iHJe KYKBIK KYHEIepiHiH neOopManusIchl KaThlp, COHBIMEH Katap
KYKBIK YHADUKAIUACH, KYKBIK aCCUMUIIAIUACH], 3aHHAMAIBIK SKCIAHCHS HEMECE YKOMBUTYBI, KYKBIK PELECIIIHSCHL,
kK.T.0. bym makamaga Opra A3us ennepiHiH KYKBIKTHIK JKYHeIepiHiH HHTETPalsChIHBIH TePEHICYl KOPCETUITeH, O
Ka3ipri eypasusulblK IKOHOMHKAJBIK KEHICTIKTETI KapbIM-KaThbIHacTapMeH OaitmaHbICTBl. OCHl KaTBIHACTBIPIBIH
HETI31H/Ie,0pKCHUETTI, ©31HIIK CaHAHBIH XOFApPFHI NTOPEXKECiHEe KOJ JKETKI3TEH, QJEYMETTIK JKOHE XaJbIKapajIbIK
OeHOITIIUTIKTI JKY3ere achlpyFa OarbITTAIFaH XaJbIKTap/blH TEHKYKBIKTBIK KapbIM-KAThIHACKI MOJIEINI kKaThip. by
0arpITTa MEMJICKETTEP/IIH KeH KeJIeMJIeri JaF/iapbicKa Kapchl ic-lapaiapbl MEH SKOHOMUKAHbBIH JIaMYbIHBIH JKOHE
Oacka Jja TYpFBIH XaJIbIKKA JKacaJaThIH ic-IapaiapAblH 0oceHAeMeyiH KaMTaMachl3 €TeTiH MeXaHU3MAEpP 3epTTee .
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Tyiiin ce3aep: WHTErpauUsUIBIK mporecctep, OpTanblk A3Ms MeMIIeKeTTepi, 3aHHaMallapIsl WHTePHAIIHOHA-
JH3alMsIay, KYKBIKTBIH TapMOHN3ANUsACHL, MHTET PALIUSHBI KYKBIKTBIK PETTeY MEXaHH3M/EPi, KYKbIK YHU(DHKALHACKI,
KYKBIK OMYJISIIUSCH, 3aHHAMAJIBIK SKCIIAHCHS, KYKBIK PeLIEIIUSCH, KYKbIK AaHHUT MIISIIUSICEL.

V]IK347.5
3.K.Amonosa', JI.Y. Kycannos®

'KasHAY, kadenpa npasa, r. AnMatsl, Pecry6iuka Kazaxcran;
*KasHITY um.AGasi, oGiieyHIBepCHTETCKAs Kadyepa TIOTHTOIOMMH H COLHUANbHO-GUIOCODCKHIX IUCIIMILTHH,
r. Anmartsl, Pecrry6muka Kazaxcran

BJIMAHUE UHTET'PAIIUOHHBIX TIPOLECCOB
HA PA3BUTHE ITPABOBBIX CUCTEM CTPAH HEHTPAJIBHOU AU

AnHoTanus. Pa3BuTre COBPEMEHHOM MPABOBOM MHTErPAIMK BBIPAXKACTCS B COMMKEHUM MPABOBBIX CEMEil, KaKk
gepe3 pa3BUTHE MEXKIYHAPOJHOTO MpaBa, TaK W 4epe3 MPOIeCChl PETHOHAIBHBIX WHTETPAIUA M B3aMMOICHCTBHIA.
OmHako clemyeT OTMETHTh, YTO CYIIHOCTh HOPUAMYCCKHX TIPOIECCOB COBPEMEHHOIN IPaBOBOW WHTErPAIHH
BEIPAKAIOTCS, B KOHCYHOM CHYETe, B CONMIKCHHM WM HWHTETPAllMM HA YPOBHE KOHKPETHBIX NPABOBBIX CHUCTEM
rocyaapcts. Cam mporece SBOIOMMOHHOTO Pa3BUTHS NPaBa HAa HACTOSIIEM JTalle, B CBOCH CYI[HOCTH, 3TO UMEHHO
nporece CONMKEHHs TPAaBOBBIX CHUCTEM. BaKHEHIIUMU FOPHIUYECKHMHU MPOLECCAMH TPABOBON HHTETPAIUH
SIBIISIFOTCS, B MEPBYIO OYepe/lb, FapMOHH3ALMSI [paBa, KOTOpasi ONpeelisieT OCHOBHOE HampamiieHHue Jaedopmanuu
MPAaBOBBIX CHCTEM, a TaKke yHH(pHKanus (aCCHMWIANMA) IMpaBa, IOpUAMYECKas SKCHaHCUS (WM IIOTJIOLICHHUE),
peuenuusi mpaBa W Ap.B crathke HUCCIEOYIOTCS MPOLECCHl YIIIyOIeHHs MHTErpaly MPaBOBbIX CHUCTEM CTpaH
LenrpanbHoii A3uM, TPOUCXOJSIME B HACTOSIIEE BpPEMs B €BPA3UHCKOM 3KOHOMHYECKOM MPOCTPaHCTBE.
PaccmarpuBaercst MOJIeNb paBHOIIPABHOTO COTPYAHUYECCTBA HAPOIOB, JOCTHUIIINX BHICOKOTO YPOBHS CaMOCO3HAHHMS
1 HUBUIM30BAHHOCTU U ABUXKXHUMBIX CTPEMJIICHUEM YTBCPIAUTDH COIJ,I/IZUII)HI)Iﬂ n Me)KHaLlHOHaJ'IbeIﬁ MUDPp U Corjlacue
HapoaoB. M3ydarorcs MacmitaOHbIE AHTHKPU3UCHBIC MeEpHI TOCYNApCTBAa, HAICJICHHBIE HAa BOCCTAHOBIICHHE
YBEPEHHBIX TEMIIOB 3KOHOMAYECKOTO pOCTa M 00ECIICUYCHHE TIPOYHBIX COIMAITBHBIX TapaHTHI BCEMY HACEICHUIO.

KirodeBble ci10Ba:MHTETPAMOHHBIC TPOIECCHl, TocynapcTBa lleHTpanbHOW A3WM, WHTEPHAMOHATH3ALUS
3aKOHOJIATEJIbCTBA, FAPMOHM3AIKS TIPABa, IPABOBbIC MEXaHU3MbI PETyIMPOBAHUS WHTErpaLUK, YHU(DUKAIINS [IPaBa,
OMYJISILHS IPaBa, IOPUANYECKAst IKCIIAHCHS, PELISTILIUS [TPaBa, IPABOBasi AHHUTHIISILIUSL.
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DIVERSIFICATION AS A FACTOR
IN THE DEVELOPMENT OF INNOVATIVE SECTORS

Abstract. Rapid changes in the world market and accelerated the process of globalisation poses new
competitive requirements for all participants. Our country needs to accept the challenges of global production, in
which developed countries and transnational corporations, for purposes of their own enrichment, are struggling for
resources to maintain the leading position in the global chain of production. This circumstance has led to the current
situation, in which developed countries have advanced technologies, while countries rich in mineral resources are
lagging behind. In this regard, there is a question about structural adjustment, change the direction of industrial and
investment policy that includes a multi-faceted process of diversification. World practice shows that the
diversification of the structure of the economy, national governments have exercised the choice of priority sectors. In
Kazakhstan these industries are: construction, machinery, light industry and manufacturing, information and
biological technology, as well as petrochemical industry. Kazakhstan in its development reached the stage where it is
necessary to diversify production at the expense of the accumulated potential. The acceleration of the growth of
extractive industries is a key element in the development of the economy in the long term.

Key words: diversification, industry, global chains of added value, non-primary production, strategies for
industrial-innovative development.

In Kazakhstan, formed the major signs of "Dutch disease" that occurs when excessive growth of
demand for raw materials, accumulating large amounts of investment.

Disproportions in the structure of the economy, a significant share of the primary industries, while
exports are accompanied by relatively high inflation, dependence of the stability of the national currency
and the exchange rate on the price of the export commodity sectors. Factor in blocking free capital
mobility in the manufacturing industry is a steady demand for the products of primary industries as a
consequence of their windfall [1].

Companies-monopolists in the commodity sectors of the economy, are not interested in large-scale
development of the manufacturing industry, the exceptions are projects to improve the technological
parameters for the extraction of raw materials. In addition, the purchase of necessary equipment, spare
parts, chemicals and other foreign partners contributes to the development of domestic small and medium-
sized businesses in the industry. To date, the development of SMEs is mainly aimed at the retail consumer
sphere [2].

Center for macroeconomic analysis and short-term forecasting, Russia has made a rating of countries
with diversified exports based on UN data for 4 thousand product groups, the results of which presented
the position of Kazakhstan (figure 1) [1].

Analysis of export diversification has shown that Kazakhstan repeatedly lags behind both developed
countries and countries with economies in transition.

Setting the task of accelerated diversification requires more active intervention of the state. Only
adequate use of the mechanisms of such intervention in the framework of a market economy is able,
without violating the competitive environment, to diversify the economy through the accelerated
development of non-oil sectors. It is here that the majority of risks of the policy of active diversification.

The development of non-oil sectors, in turn, is associated with innovation to create new products, or
increase product quality through the introduction of new technologies, development of new technology,
modernization of production, organizational structure, management practices, training of staff.
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Figure 1 — the level of export diversification

In general, such developing countries as Kazakhstan need to use the opportunities to integrate
domestic production into global value chains (GDCCs). An example of successful integration into the
WDCC is the countries of South-East Asia (South Korea, Singapore, Taiwan). The presence of large
transnational corporations in the domestic sector of the economy facilitates the transfer of technology, the
creation of vertically integrated structures that facilitate the involvement of the GDCCs through the
mechanisms of outsourcing, procurement of small and medium-sized businesses [3].

As the main mechanisms that are able to have a noticeable stimulating effect on the development of
non-primary industries, it is necessary to call the prelude of everything:

* Improvement of tax and customs mechanisms for the withdrawal of natural rent and support for
processing industries;

* creation of a system for export sales support;

* development of agricultural production and processing of its products;

* Support for small and medium-sized businesses [4].

Innovative policy in the Republic of Kazakhstan until 2015 was implemented on the basis of the
strategy of industrial and innovative development for 2003-2015, the goal of which was to achieve the
sustainable development of the country by diversifying the sectors of the economy that contributed to the
diversion of raw materials, for the transition in the long term to the service-technological economy.

In the implementation of the Strategy of Industrial and Innovative Development of the Republic of
Kazakhstan, three stages were identified [5].

At the first stage, in 2003-2005, the necessary changes were made in the legislation, sectoral
development programs, the volume of financing of science, education, training of relevant specialists.
Also, development institutions were established through which the state participates in the implementation
of the program.

The second phase, which took place in 2006-2010, included the study of private sector initiatives, the
search for investors participating in the implementation of selected projects, training of personnel,
construction and reconstruction of major and auxiliary facilities.

The third stage, 2011-2015, was the most productive in terms of implementing the Strategy. It was
during this period that the development of the introduced capacities in machine building, petrochemistry,
information technology and others took place [5].

According to the Law of the Republic of Kazakhstan dated 03.07.2002 N 333-2 "On innovation
activity", the goal of the state innovation policy is a balanced production infrastructure that ensures the
prevalence in various areas of production and management of a competitive, high- technological products
(works, services) [6].
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Problems of implementation of innovation policy in Kazakhstan:

- underdevelopment of the infrastructure that ensures interconnection between fundamental research,
applied R & D and commercialization of technologies;

- backwardness of cooperation networks "science - education - innovative small and medium business
- big business";

- weakness of tools for supporting innovation in the early stages of research (research, experimental
and pre-commercial development);

- shortage of qualified personnel in the sphere of innovative entrepreneurship, lack of infrastructure [7].

But, despite all the above problems, this program was implemented.

Thanks to the successful implementation of the State Program for Industrial Innovative Development
for 2010-2014, the country has established a stable industry, various sectors of which require further
development from the program designed for 2015-2019. The foundations of modern industrial policy
were laid, practical tools for supporting industrial development and mechanisms for attracting foreign
direct investment were tested in practice.

The industrial development program for 2015-2019 was developed in accordance with the analyzed
weak and strong sides, as well as threats and opportunities. The study identified barriers such as
insufficient investment activity, lack of qualified professionals, insufficient share of small and medium-
sized businesses, and insufficient level of innovation. The program foresees all these barriers by means of
such opportunities as improving the quality of production in resource sectors, access to the market of the
Customs Union, China, the countries of Central Asia and the Caspian states.

In 2009, amendments and additions were made to the current Law on State Support of Innovative
Activity. The law provides for norms that expand the interests of various legal entities, in particular, such
development institutions as the JSC "Center for Engineering and Technology Transfer", JSC "Science
Foundation" and JSC "KazAgrolnnovation", whose main activity is primarily aimed at the development
of innovation in various directions.

According to the current Law, the technopark was defined as a legal entity, which was created by any
enterprises, associations and organizations in different regions of the country. The draft law stipulates that
technoparks will be created only by a decision of the Government on the proposal of an authorized body,
coordinated with local executive bodies, since in accordance with the legislation of the Republic of
Kazakhstan, the issues of granting land plots are attributed to their competence [8].

The big problem of innovation development is the lack of financial sources: borrowed capital for
innovative projects is difficult to attract, since they are inherently high risk, and they do not meet the
requirements and conditions of standard lending, enterprises also have difficulty in distinguishing their —
innovative means.

To repeat the experience of Dubai, Kazakhstan should take all the steps that Dubai went on 20-25
years ago [9].

They are as follows:

- First, in the discovery of eco-nomics, not only for large investors, but also for small investors who
are ready to work on niche projects - from oil production (many small deposits are uninteresting for the
largest companies) to construction, real estate, finances, telecommunications;

- Secondly, in the opinion of foreign investors, Kazakhstan should reduce taxes in conditions of a
global trend towards more low taxes - this measure is more than necessary;

- Thirdly, it is necessary to redistribute the oil revenues to other sectors, but not through the state
budget (as in Saudi Arabia), but through the financial system on market, competitive principles (as in
Dubai);

- Fourth, attraction of foreign investments is not only in oil, gas and metallurgy, but in other sectors
with a higher share of added value;

- Fifthly, for a reasonable use of oil revenues, it is advisable to develop a plan for state investment of
a part of petrodollars;

- Sixthly, it is necessary to finance projects on the development of other sectors of the national
economy, in particular: infrastructure (road, railroad, pipeline transport), agriculture, science intensive
export products, etc.; education and health, corresponding to the world level; improvement of
environmental and demographic situations;
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- Seventh, in order to reduce social polarization, a policy of openness of expenditure of these funds is
necessary.

Diversification can be conducted with the involvement of trans-national companies. We need to
establish a system of integration with Western transnational corporations, and the National Fund can be
spent on innovative projects in education, healthcare, science and the social sphere.

The functioning of the mechanism of integration with foreign transnational corporations could in the
future play a decisive role in creating the mechanism that would ensure the integration of Kazakhstan's
economy into the corporate world economy, which would affect the education of the younger generation.
Integration into the corporate world economy presupposes, in addition to knowledge of the foundations of
Western market eco- nomics, the knowledge of Western law and the study of technological and technical
specialties in those sectors that Kazakhstan will develop on the basis of the technology of Western
transnational corporations that will be ready to deploy in the territory of Kazakhstan.

In addition, harmonization is required, and in fact, the introduction of new Western technical
standards, which will require the renunciation of Soviet standards and the transition to international
technical standards. To study all these issues and to prepare future specialists in these fields, an absolutely
new national program of secondary and higher education is needed that would meet the requirements for
structural reform of the economy of Kazakhstan on the basis of integration of the corporate Kazakhstan
sector into the structure of Western transnational corporations.

Also, investments need to be invested in education, since for the development of the manufacturing
sector the main condition is the use of high-tech equipment, the development of personnel, the
improvement of social aspects.

At present, there are practically no such high-tech and strategically promising industries in
Kazakhstan that are able to ensure the competitiveness of Kazakhstan's eco-economy in the long term (20-
30 years), such as biotechnology, nanotechnology, the space industry, and robotics. It is to their
development that it is advisable to channel super profits from a favorable oil industry.

The main investments and financial accumulations are concentrated, as a rule, in export-oriented
industries. The flow of capital into the development of industries that determine the modern (post-
industrial) structure of the economy in Kazakhstan is inadequate. On the contrary, the inefficient structure
of the economy, oriented towards the production of products with low added value, is becoming
increasingly stronger. It is necessary to develop initiatives "from below," supporting them with budget
subsidies, financing through development institutions, through the creation of special zones, through the
creation of favorable conditions for the provision of resources, and for taxation.

Another important condition for emerging from depression is the search for mechanisms to expand
the zone of competitiveness of tradable sectors. The practice of the housing market has shown that "credit
warming up" of demand can not be a component of long-term trade policy. Stimulation of demand should
be moderate and controlled. Probably, the best way to increase competitiveness can be a balanced
investment policy that creates clear ideas of the participants in the investment process about the
dimensions of the domestic market of investment resources and the opportunities for replacing imported
or less-quality domestic products from individual segments.

Gradual reduction of direct involvement of the state in commercial projects, in traded industries is
inevitable in the long-term perspective. At the same time, in the short term, the withdrawal of state-owned
organizations from already begun investment and innovation projects can not be carried out without
material and moral losses, both for the state and for its partners from the private sector. To effectively exit
from the projects of tradable sectors, it is necessary to create conditions and select the appropriate
conjuncture that ensures the continuation of the activities of organizations previously supported by the
state in competitive conditions [10].

Having produced a sufficient amount of mineral raw materials, Kazakhstan still does not have an
integral bloc of industries that are able to provide materially long-term and comprehensive investment
policies. In recent years, practically all the technologically complex part of active material — rial capital
stock has been imported. Entire groups of production fixed assets in Kazakhstan either were never
produced, or their production is lost today (for example, production of heavy metallurgical and mining
equipment).
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Not having domestic industries that provide technological renewal of tangible fixed capital,
Kazakhstan remains deprived of those technological chains that allow making the means of production
economically efficient.

It is necessary to deploy industrial technological "spaces" on which a set of works will be developed
to overcome the "investment barrier" both on its own and in cooperation with foreign organizations. To do
this, we should use SPK and national companies managed by Samruk-Kazyna.

Technoparks are one of the examples of the development of innovative productions. The model of
technoparks operating in Kazakhstan in 2005 was not effective enough. The management of techno parks
often lacked a clear program of actions to create physical infrastructure of technological parks and their
technological filling, poorly documented documentation, and over-spending of financial resources.

In Kazakhstan, since 2009, a new model of the technopark has been adopted. According to this
model, technoparks should make a worthy contribution to building an economy based on high technology
innovations.

The work of regional techno-parks now includes the following directions:

1. Development of innovation potential of universities. Within the framework of this direction it is
planned:

- Organization of internships and practice for students;

- organization of specialized training classes;

- organization of student business incubators.

2. Technological business incubation:

- provision of consulting services and material and technical facilities on preferential terms;

- examination of proposals, the provision of access to the Internet and information bases.

3. Service and financial services:

- acquisition of innovative technologies, engineering, laboratory complex, educational center,
financial services;

- other services not represented or insufficiently represented in the region, requiring special
qualification and equipment [8].

To create competitive production, it is required to use the potential of secondary resources, which
have a low price and allow to have a cost price lower than that of imported products. For example, for
own production of carload wheels, the used wheels are used, which the railway collects. Then you can
make a cheap wheeled billet and have a payback Kazakhstan wheel production based on Western
technology. But for this it will be necessary to stop the export of wheel scrap.

The presence of a developed network of institutions of development - supporting the structure
of the economy is a tactical factor. At present, Kazakhstan has the following institutions of
innovative infrastructure: JSC National Innovation Fund, JSC Science Foundation, JSC Center for
Engineering and Technology Transfer, JSC KazAgrolnnovation, JSC Kazakhstan Center for
Housing Modernization and Development communal economy ".

Center for Engineering and Technology Transfer; National Analytical Center; JSC "Export-Credit
Insurance Corporation" KazExportGarant "; Investment portal "Kazinvest"; Union of Chambers of
Commerce and Industry; Business Development Fund "Damu".

When forming new principles for the activity of development institutions, it is necessary to take into
account mistakes in the policy of supporting Kazakh producers. The role of supporting structures is
growing due to the globalization and development of the business environment in Kazakhstan.

With the correct regulation of activities and management, the availability of financial support,
development institutions are able to accumulate sufficient potential for promoting Kazakhstani exports,
creating the basis for competitive production.
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A.K. Baiikun, E./K. Illan6onosa, FO.B. Tapanyxa
JI. H. T'ymunes ateiaaarsl Eypasus yiaTThIK yHHBepcHTETI, AcTana, Ka3zakcran
JUBUJNOPUNKALNNA HHHOBAIIUAJIBIK CEKTOPJIAPABI JAMBITY ®AKTOPBI

AHHOTaNHsA. OJIEMIIK HApPBIKTHIH KOHBIOHKTYPACHIHIAFBI KBUIAM 63repicTep koHe kahaHmaHy yIepiciH
JKeIeneTy OapiblK KaThICYIIbUIapFa XKaHa 0ocekere KaOuIeTTi Tanantap Kosasl. bi3min emiMi3 sxahaHabIK eHAIpICTIH
KHUBIHJIBIKTAPBIH KaOBUTAAyhl KePeK, OHNA JaMbIFaH €JIep MEH TPAHCYITTHIK KOPIOpAalUsuiap e31epiHiH OaibITy
MaKCaTTapblH KO3/l OTHIPHIN, ONEMIOIK OHAIpic Ti30eciHme KemOacHIbUIBIK YCTAHBIMBIH CaKTall Kaily VIIiH
pecypcrap yiuia Kypecyae. by xkaraaii 1aMbiraH enjep/e 03bIK TEXHOIOTHsIIApFa Ue Ka3ipri xKarmaitra aipin Kemi,
an MUHEpaJIbIK pecypcrapra Oait enmep aprra Kanbinl oTbhip. OcbiFaH OaillaHBICTBI KYPBUIBIMIBIK KaWTa KYpY,
WHIYCTpUA/Ibl JKOHE WHBECTHLMSUIBIK casicaT OaFbITTapblH ©3repTy Typaibl Mocene 0Oap, Oyl KemKakTbl
quBepcuUKanUsl TPOLECIH KAaMTHABL —ONEMIIK TokKIpuOe KOpCeTKeHIelW, 3KOHOMHMKaHBIH KYPBUIBIMBIH
opTapanTaHIblpy apKbUIBI YKIMET OachiM CeKTopiapibl TaHaaiabl. KasakcTaHga MyHmail canauap KYpbUIBIC,
MallliHa Kacay, JKEHUT JKOHE OHIIPICTIK, aKMapaTThIK JKOHE OMOJIOTHSUIBIK TEXHOJOTHSIIAP, MyHAW-XUMHUS CAJIAChI
6osbin TabbLIambl. Ka3akcTaHn ©3iHIH JaMybIHIA KUHAKTAIFaH dJICyeT eCeOIHCH OHIIPICTI opTapanTaHabIpyFa KOJI
JKETKIZy KakeT OosraH ke3 kenmi. IIIuKi3aTThIK eMec cananap/blH 6CyiH )KeAeIeTy - Y3aK Mep3iMi MepCreKTUBa1a
eJJIIH SKOHOMUKACHIH TaMBITYJaFbl OaCThI JIIEMCHT.

Tyiiin ce3nep: oprapanrtanbpy, HHIYCTPHS, KOCBUIFaH KYHHBIH ahaHIBIK Ti30eri, NIMKI3aTThIK eMec OHJIIpic,
WH]Ty CTPUSUTBIK-MHHOBAIMSIIBIK JTaMy CTPATErUsChI.

A.K. Baiikun, 10.2K.lllaas6010Ba, FO.B. Tapanyxa
EBpasuiickuii HanmoHanbHeIH yHuBepcuteT uM. JI.H. I'ymunes, Acrana, Kasaxcran

JUBEPCUOPUKAIIUA KAK ®AKTOP
B PA3BBUTUHN NTHHOBAIIMOHHBIX CEKTOPOB 9 KOHOMHUKH

AHHTOTanms: BpICTpbie M3MEHEHUS! B KOHBIOHKTYPE MUPOBOIO PhIHKA M YCKOPHUBIIHMICS Mpoliece riodann3a-
LUK TIPEIbSIBISICT HOBbIE KOHKYPEHTHBIE TPEOOBAHMS Ul BCEX y4acTHHKOB. Harell crpaHe HEOOXOAMMO MPHUHSTH
BBI30BBI ITI00ATBHOTO MPOU3BOJICTBA, B KOTOPBIX PAa3BUTHIC CTPAHBI M TPAHCHAIIMOHAIBHBIE KOPIIOPALINH, [IPECIIEys
el COOCTBEHHOIO oOoraieHus, OOpIOTCs 32 Pecypchl, YTOObI COXPaHHUTh BEAYyIlee MECTO B MHPOBOU IIEMOYKE
npou3Bo/icTBa. JlaHHOE OOCTOSTEIHCTBO IPHBEIO K CIOKHUBILICHCS CUTyallMd, B KOTOPOH MEPEeIOBBIMH TEXHOJIO-
UMK 00JTaaf0T Pa3BUTHIC CTPAHBI, & CTPAHbI OOraThie HEAPAMH SBISIOTCS OTCTAIONIMMU. B CBSI3H ¢ 3THM HMEET
MECTO BOIIPOC O CTPYKTYPHOH MepecTpoiike, N3MEHEHUH HAIIPaBJICHUN MPOMBIIIICHHON U MHBECTUIIMOHHON TOJIH-
THKH, BCEr0 TOTO, YTO BKJIIOYAET B ce0sl MHOTOTPaHHbIH IMporecc nuBepcuukanyid. MupoBasi pakTHKa TOKa3bl-
BAaeT, 4YTO NIpHU AMBEpCHU(PUKANMU CTPYKTYpbl SKOHOMHKH NPABHUTENBCTBA CTPAaH OCYLIECTBISUIM BHIOOP NPHOPH-
TeTHBIX oTpacieil. B Ka3zaxcrane TakuMHu OTpacisiMU SIBISIOTCS: CTPOMTENBCTBO, MAIIMHOCTPOCHHUE, JIeTKas H
oOpabaThIBaroOIIas MPOMBIILICHHOCTh, HHQOPMAIIMOHHBIE W OHOJIOTUYECKHE TEXHOJOTHU, a TaKkKe HEPTCXUMU-
yeckasi HHAycTpus. Ka3axcran B CBOeM pa3BUTHH MOOIIEI K pyOeKy, rie He00X0AUMO TOOUTHCS TuBepCU(UKAINT
MPOM3BOJICTBA 32 CYET HAKOIUICHHOTO IOTEHIMANa. YCKOpEHHE pOCTa HEJOOBIBAIOLIMX OTpaciieil sBiseTcs
KJTFOUEBBIM AJIEMEHTOM Pa3BUTHUSI SKOHOMHUKH CTPAHBI B JIOJITOCPOYHOM MEPCIEKTUBE.

KiroueBble cjioBa: auBepcuUKaINs, MPOMBIIUIEHHOCTbD, TTI00aTbHBIE IETTOYKH J00aBIEHHOW CTOMMOCTH, HE
MEePBUYHOE ITPOU3BOACTBO, CTPATErMH HHAYCTPUAILHO-MHHOBAIIMOHHOTO Pa3BUTHSL.
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HUMAN CAPITAL IN THE CONDITIONS
OF MODERNIZATION OF ECONOMICS

Abstract. In Kazakhstan, modernization is seen as a factor of economic growth for improving the social and
economic system of society and improving the welfare of the people. The effectiveness of economic development is
largely determined by the human capital accumulated and realized in the country. So, according to the authors, in
modern conditions knowledge and qualifications are important factors of economic growth and social progress of
society. The main wealth of any society is made up of people; therefore, the issue of studying the problems of the
efficiency of the use of the main productive forces realized in the modern conditions in the form of human capital is
topical. As we see, in Kazakhstan, along with the above-mentioned types of modernization, political modernization
and spiritual modernization have become a necessary component of the modernization of a new type, ensuring the
success of the nation.

Keywords: human capital, modernization, policy, competitiveness, training, potential.

Introduction. Human capital as a product of production is the knowledge, skills that a person
acquires in the process of training and labor activity, and like any other kind of capital, has the ability to
accumulate a rule, the process of accumulating human capital has a longer character than the process of
accumulation of physical capital. The President of the Republic of Kazakhstan N.A. Nazarbayev in his
annual address stressed the importance of the formation and development of human capital, which is the
main national wealth for stable development and entry into the ranks of the world's competitive countries.
Turning to history, you can learn that the concept of human capital dates back to early times. The
economic condition of our country is growing every day. And the contribution of innovations to this
development cannot be overestimated.

Clearly aware of the need to develop human capital through innovation, the importance of investing
human capital, the Head of State N.A. Nazarbayev in his Address in 2010 emphasized that the main thrust
of the "Strategic Plan 2020" is anactive investment in the future to improve the competitiveness of human
capital. At the same time, the Leader of the Nation indicated that the priority is the education of
Kazakhstanis of the new pharmacy and the establishment of Kazakhstan as a country with developed,
competitive human capital.

Methodsofresearch.The president gives clear indicators of the potential of the people of Kazakhstan.
Therearefiveofthem:

1) a quality educational system;

2) the health of the nation;

3) development of all-Kazakhstan culture;

4) revision of social packages of civil servants;

5) increased attention to citizens with disabilities.

The total national stock of human capital and the rate at which it is built up are extremely important
for the level and pace of the country's economic development. First of all, because human capital
determines the ability of a country's economy to perceive and use technical innovations. For a rapid
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economic growth, investment in human capital must be accompanied by a correct state development
strategy, including the rational use of human capital. One of the tools that affect the qualitative growth of
human capital in society is education.

Results.The state should take care that the educational policy creates conditions for the
implementation of profitable investments. To increase the return on investment in education, the
following measures are necessary:

1) the formation of requirements for the content of educational training in areas (specialties), taking
into account the country's economic development strategy;

2) monitoring needs in professions for assessing the demand for professions using different methods;

3) the formation of a state order for training specialists taking into account the personnel situation in
the labor market;

4) assistance in the employment of graduates;

5) use of marketing tools for forecasting the dynamics of changing labor market needs and shaping
the demand for workers of various professional groups in the interests of thesustainable economic
development of the country;

6) formation of the system of continuous education, which allows to constantly improve the level of
skills, acquire new abilities, remain competitive in the labor market with changes in the sphere of activity,
and also increase mobility between types of classes.

Itisnecessarytodeveloppersonneltoensurethe "digitalproduction" of MMC: analysts, IT specialists,
managementothigherqualifications, workingaccordingtointernationalstandards.

The impact of increments in different levels of education depends on the level of economic
development of countries, and for developed countries (OECD members) the development of higher
(tertiary) education is critical for growth. It is also revealed that education gives additional indirect
benefits, in particular, by stimulating investments in physical capital, the country's own technological
development and adaptation of technologies developed in other countries.

In the conditions of growing competition in the global market of knowledge, technologies, labor
resources, the role of the educational system is growing. Reforms in the educational system currently
underway in many countries are a response to the challenges of globalization and many dynamically
developing economies that are already demonstrating achievements in the development of the knowledge
economy will soon exacerbate competition in the development of human capital. In these conditions, the
national competitive advantages can be provided not only on the basis of constant support of the
educational sphere and concentration of funds, but also the creation of a system of measures aimed at
increasing the competitiveness of Kazakhstani education.

In the work of A.G. Mukhamedzhanova "HumancapitalofKazakhstan: formation, state, use", it is
given thefollowingdefinitionothumancapital:

- Firstly, human capital is the self-growth of a person's ability to create greater value than was
originally advanced to a person;

- Secondly, human capital is a category of social reproduction, which has a cyclic form.

- Thirdly, human capitalisan objectiveeconomicrelation, occupying a central placein the system of
economic relations of society, affectingthepaceanddirectionofscientificandtechnologicalprogress,
theefficiencyoftheproductionandreproductionprocess, is a leadingfactorineconomicgrowth [6].

Academician A.K. Koshanov defines two approaches to the study of human capital: "a narrow
understanding of his essence as a cost of money, including wages, investments in human capital, and a
more extensive definition of this concept, taking into account many economic and social aspects. These
differences are caused by a different approach to the definition of the essence of the category "human
capital”, which in structure is an educational, intellectual, scientific, entrepreneurial potential, which
characterizes the richest content "[7].

Prospects of the state policy in the sphere of Kazakhstan education are related to the ongoing global
processes in the world economy, which is reflected in the national educational system, which should train
highly qualified personnel both for the current needs of the economy and for the knowledge economy [1].
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The most important directions of development of theinnovative potential of higher education
institutions and their role in the implementation of the State Program of Forced Industrial-Innovation
include the following:

- training highly qualified specialists with knowledge in the field of science-intensive technologies,
innovation, innovation management, research activities;

- participation of higher education institutions in the development of innovative projects and in the
conduct of scientific research;

- Creation on the basis of higher educational institutions of innovative research centers as the most
important structural links forming an innovative infrastructure;

- participation of higher educational institutions in the development of state programs for the
innovative development of the economy and social sectors of the country;

- participation of higher education institutions in the development of skills of managers and
specialists in intellectual work of leading enterprises and organizations of the country;

- Creation on the basis of highereducation alinstitutions of researchschools for the training of
youngscientistsonspecificscientificlines, etc.

Conclusions.The level of training of specialists is becoming one of the most important factors
determining the degree of economic competitiveness and the country's integration into the world
economic system. The quality of human capital will be one of the most important factors of economic
development in the long term.

In conclusion, we would like to say that human capital must be viewed as capital formed as a result of
investments and having targeted use in social production or civil life, and also as a fund for certain
knowledge, skills, entrepreneurial opportunities, health and motivations that are the main factor of the
public production and economic growth.
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lC.Topaxﬂﬂ,lpma aThIHJarbl [1aBnomap MEMIIEKETTIK YHUBEPCUTETI;
?ATBIpay MEMJICKETTIK YHHBEPCHTETI

YKOHOMUKAHBI )KAHFBIPTY )KAFJAVBIHIA AJIAM KAITUTAJIBI

AnHoranus. Kaszakcranma »KaHFBIPTY KOFAMHBIH OJCYMETTIK-KOHOMHKAJIBIK JKYHECIH JKETUIIIpYy >KOHE
XaJBIKTBIH OJI-AyYKATBhIH JKaKCaApPTy VIINIH dKOHOMHKAJBIK ©CYy (PaKTOPhI PETiHIE KapacThIPhUIaJbl. DKOHOMHUKAIBIK
MaMyJIblH THIMIUIITT HETi3iHeH eNje JKUHAKTAJIFAaH JKOHE JKY3ere achIpbUIAThIH afaM KaluTajdbl apKbLUIbI
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afKpIHOAIaabl. MoceeH, aBTOpJIapablH IMiKipi OOWbIHINA, Ka3ipri jKargaima OLTIM MEH OLTIKTUIIK 3KOHOMHUKAJIBIK

OCIMHIH JKOHE KOFAMHBIH OJISyMETTIK JKETICTIrIHIH MaHbI3bl (akTopbl 0OJbIN TaObuIaAbl. Ke3-kenreH KoraMHbIH

OacTel OaiIBIFBI aJaMHAH TYPaabl, COHIBIKTAH Ka3ipri 3aMaHfbl [IAPTTApPAa agaM KalWTalbl TYPIHOAC Ky3ere

aChIPbUIATBIH HEri3ri OHIIPICTIK KYIITEpAl KOJNAaHy THIMALIITIHIH MOceleNepiH 3epTTey Moceneci e3eKTi OoJblIi

TalObuansl. JKorapbiga KepceTiIreH el IKaHFbIPTY, CasCH JKAHFBIPTY KOHE PyXaHU JKAHFBIPTY CHUSKTHI YITAPAJbIK

KETICTIKTEpIl KaMTaMachl3 eTe OThIPbII, Ka3akcranaa xaHa THIITI JKaHFBIPTY/IBIH K&XKETTi KypaMaac 0eJiri 00l
Tyiiin ce3aep: azaM KamuTabl, )XaHFBIPTY, cascar, 0acekere KaOlIeTTIIIK, OKBITY, dJieyeT

YIAK 001.895
A.K. Eckaauesa ', 3.M. Annerosa %, C.A. Paxumosa '

'TaBnoxapckwuit rocynapcTBeHHbIH yHuBepcuteT nMeHn C.TopairsipoBa
2ATprayCKI/Iﬁ rOCyAapCTBEHHBI YHUBEPCUTET

YEJIOBEUECKH KAIIUTAJ B YCJIOBUSX MOJIEPHUZALIMM SKOHOMUKH

Annoranusi. B Kaszaxcrane monepHu3anusi paccMaTpuBaeTcs Kak (DaKTOp SKOHOMHYECKOTO pocTa JUis
COBEpLICHCTBOBAHUS COLMAIBHO-IKOHOMHUYECKOH CHCTeMbl OOIIECTBA W MOBBILIICHUS OJArOCOCTOSHHS HAapoJa.
O heKTUBHOCTh Pa3BUTUSI 3KOHOMHKH BO MHOI'OM OIpEAENISETCS HAKOIUICHHBIM W PEalIM30BaHHBIM B CTpaHe
4eJOBEUECKHM KanuTajioM. Tak, 1Mo MHEHUIO aBTOPOB, B COBPEMEHHBIX YCIOBUSX 3HAaHUS W KBajduduKaims
SIBJISIFOTCS] BXKHBIMH (DAKTOPAMHU SKOHOMHUYECKOT'O POCTa M COLMAIBHOIO mporpecca odriecTsa. [J1aBHoe 60raTtcTBo
mo00ro 00miecTBa COCTABISIOT JIFOAM, TO3TOMY BONPOC H3ydYeHHsS MpobieM 3(PQPEeKTHBHOCTH HCIIOIB30BAHUSA
OCHOBHBIX ITPOM3BOAUTEIBHBIX CUJI, PEATU3YIOLIMXCS B COBPEMEHHBIX YCIOBHSIX B (JOPME UEIOBEUECKOr0 KaluTaa,
sBisiercsl akTyanbHbiM. Kak Buamm, B Ka3axcrane Hapsimy ¢ Bblllle Ha3BaHHBIMH BHAaMHU MOJEPHH3ALUHM CTAIH
OCYIIECTBIISIIOTCS TOJMTUYECKAss MOJEPHHU3ALUsl M [IyXOBHAas MOJEPHH3ALUs, KaK HEOOXOIUMBI KOMIIOHEHT
MO/JICpHHU3A[HA HOBOTO TUIIA, 00ECIIeYHBAIOIINI yCIeX HAIUH.
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PECULIARITIES OF INNOVATIVE DEVELOPMENT
OF THE PERSONNEL POTENTIAL OF FOREIGN OIL COMPANIES
AND APPLICATION OF THEIR EXPERIENCE IN KAZAKHSTAN

Abstract. In this article considered an innovative development of the human resources potential of oil
companies of foreign countries and indicators of innovative development of human resources in foreign oil
companies and their application in Kazakhstan are presented. Also, the concept of the dual system of personnel
training and the importance of its implementation on the basis of colleges and universities of the state are disclosed.
The concept of innovative development of personnel potential and providing them with oil and gas industry
enterprises is proposed, based on the cluster approach to the training of engineering personnel in the educational and
scientific production process and innovation, where the university plays a coordinating role among all stakeholders.
Due to this, competitiveness is ensured: graduates of universities, products created by graduates of the university, as
well as enterprises and universities themselves. Also, the article mentions the practice of mentoring, which is
considered an integral part of professional development, since the support of an experienced mentor can be useful in
a career which allows trainees to adopt the skills and experience of management, develop their own managerial
abilities.

Key words: personnel, personnel potential, innovation, dual training, oil companies, oil and gas industry,
personnel reserve, professional mobility, career, training, innovative process, nationalization of cadres.

The innovative development of the personnel potential of domestic oil companies is based on the
system of values of their people. Not so long ago, the main motive for the employee to work was the
desire to make a contribution to building the country's communist system, but such high motives are
replaced today by a desire for material gain. In domestic companies, the category "professionalism" is
formed very blurry, so the level of wages, as a rule, depends on the rarity of specialization. In the period
of modernization of the Kazakh economy, technical and technological renovation of production, the
country especially needs high-quality personnel with ambitiousness, determination, initiative and
creativity. Therefore, the innovative development of human resources in the oil and gas industry should
give unquestionable priority. The need for specialized, problem-oriented education arises with the
complication of the processes of developing production and the use of complex science-intensive
products. The "technology" of training specialists meeting the requirements of consumers and capable of
solving complex problems in various spheres of production activity is guaranteed assurance of a set of
competencies and quality of training on the basis of intra-university quality assurance and quality
assurance systems.

From the revealed features of innovative development of human resources capacity of foreign
practice allows to give recommendations on application of their experience in Kazakhstan oil companies
(table 1).

In particular, if we look at individual indicators, the experience of Japan is recommended for the
Kazakhstani oil companies in terms of professional mobility. In the Japanese model, the moral qualities
and loyalty to the enterprise are of paramount importance. Therefore, many Japanese enterprises take into
account, first and foremost, the professionally and socially important qualities of the employee, allowing
him to adapt to the conditions of the enterprise relatively easily, to show creative activity, readiness for
constant training in and out of the workplace high professional mobility. The system of labor
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remuneration and promotion used in the companies of Japan in accordance with the high age of the year
presupposes a strong dependence of the reward on the length of service in one enterprise and its
continuity. For example, a Japanese worker aged 30-34 years, who changed his place could receive only
75% of the salary of his colleague of the same age who works in the same company continuously from the
moment of graduation. With age, the difference in pay increases: after changing jobs at the age of 35-39
years, only 71% could count, and 40-49 years - 59% of the wages of his peer, who continued to work in
the same company all the time. Such a system of labor remuneration economically stimulates the
employee's dedication and is connected with the system of lifelong hiring. Therefore, in the Japanese
model, the professional knowledge and skills of employees are formed in the course of professional
activity in the enterprise, i.e. enterprises are guided by the training of all potential employees, regardless
of the existing profession and qualifications [1].

Table 1 - Indicators of innovative development of personnel potential in foreign oil

and gas companies and their application in Kazakhstan

to specialists passing
from one specialty to
another, and the
company.

dedication of one
company, sometimes a
specialty, a multiple
generation of the family

large territory of
Russia

Indicators USA of the Japan of the Russian Republic of
Federation Kazakhstan
Professional Positive phenomenon, A negative phenomenon, Average Regarding oil
mobility the preference is given a high evaluation of the phenomenon in a companies, the

application of the
Japanese experience is
recommended

Training of young
specialists for the
personnel reserve

Evaluation of young
(27-33 years)
employees and
determination of their
career growth.

Company employees'
children

Training at the
expense of the
company -
motivation,
reduction of staff
turnover.

Internship in foreign
countries under special
programs for
determining
professions. It is
recommended to apply
the experience of the

and applied sciences

US and RF
Knowledge Development based on strategic needs. Continuing Orientation on the development of knowledge
education. for current needs
Training in the direction of the work of other Training only in the direction of work
functions
Career Individual career There is a system of Specific career Career development is
planning of each "lifelong hiring". development carried out in
manager, specialist and | Employees are often programs are accordance with the
employee, consisting in | tested for general developed for all requirements of a
the reserve for intelligence, education, levels of staff, separate structural unit
promotion, taking into personal attitudes and taking business into | and does not take into
account the firm's character traits. Personal account. Creation of | account the needs of
capabilities and the prosperity depends on the | a career planning the business.
business qualities of the | prosperity of the system based on
applicant. company. internal rotation
Directivity in the Training of personnel - - There is an advanced
training of for the production of experience for
personnel high-tech and science- Kazakhstan of the
intensive products and company operating in
focus on fundamental the country LLP

llTCO", "KPO"' US
experience is
recommended

Involvement of the Method "Work out" Kaizen system Crowdsourcing Does not have a

company's technology specific technology or

personnel in the system. It is

innovation process recommended to apply
the experience of the
US and Russia

Power distance Not pronounced Not expressed High level

Note - Compiled by the author
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If we consider the indicator of involvement of personnel in the innovation process, then in Kazakh oil
companies there is no specific technology or system for using this indicator. Therefore, in our opinion, it
is recommended to apply the experience of the US and Russia, i.e. It is necessary to introduce some
elements of crowdsourcing with enough serious motivation of the idea generators. It is necessary to
launch a unified corporate portal where the company's employees can leave their rationalization proposals
and the authors of the claimed innovative ideas will have the opportunity of career and material growth in
the company. That is, so-called social elevators will be introduced, which will become a good platform for
the exchange of views of employees and one of the tools of business synergy, the promotion of corporate
philosophy. We believe that encouraging a collective search for advanced solutions in the company will
yield results and good results. As a result, the company will become a real team of creative people, united
around the same goal - increasing the value of a group of companies [2].

KPO individually tailored to the needs of each employee in their career advancement, offering them
specialized development programs. The most common method of training in the company is training
courses, the purpose of which is to give employees the necessary professional qualifications within the
framework of the world standard. The next stage of training and development is the opportunity to
participate in international certified programs. Since the KPO strategy is based on the introduction of
recognized international techniques and technologies, its employees need not only professional skills and
skills for servicing new equipment. Also, each specialist must constantly improve their knowledge, which
are mandatory for successful work in this industry at the international level [3].

Ensuring the quality of education and training of competitive specialists of the required level of
quality for companies in the oil and gas industry, enterprises with innovative strategy requires the
fulfilment of a number of conditions and compliance with a set of criteria that are not currently formulated
in a sufficiently definite and unambiguous manner and therefore allow for a wide variety of interpretations
when using this term. The quality of training, the quality of training a specialist in a university includes
the notion of social importance, prestige, the demand for a profession, and for the holder of a "quality"
education - compliance with the requirements of a set of characteristics reflecting his personal, social and
professional competencies. The main trend in the world educational space is currently the development of
innovative engineering education aimed at the formation of specialists in the field of technology and
technology, not only a body of professional knowledge and skills, but also special competencies focused
on the ability to apply them in practice, in real conditions, when creating science-intensive new
competitive products.

For higher education institutions, the provision of quality engineering staff based on an integrated
quality management system of training is also a means of ensuring the university's competitiveness, its
sustainable development.

The solution of the problem of graduate training, the formation of human resources and the provision
of enterprises and organizations requires unity of approaches and principles of training specialists that are
competitive in the domestic and international labour markets and their joint implementation with all
interested parties.

The analysis of foreign practice makes it possible to note, as one of the effective solutions, the
development of a dual system of training engineering personnel used in a number of countries (Germany,
Switzerland, Russia) [4]. The dual system of education implies the simultaneous receipt of professional
training without interruption from production and training in the specialty at the university. Kazakhstan is
currently studying the experience of dual training, creating a legislative and regulatory framework for the
development of dual (cooperative) education: the Law of the Republic of Kazakhstan "On Education", the
State Program for the Development of Education in the Republic of Kazakhstan for 2011-2020.
According to JSC data According to the data of the Republican Scientific and Methodological Centre for
the Development of Technical and Vocational Education and Qualification, 24 experimental sites have
been set up to introduce a dual system based on colleges in all 16 regions [5]. The recommended concept
of innovative development of personnel potential and providing them with oil and gas industry enterprises
can be based on a cluster approach to the training of engineering personnel in the educational and
scientific-production process and innovation activities. Here the university plays a coordinating role
among all the parties concerned. Thanks to this, competitiveness is ensured: graduates of universities,
products created by graduates of the university, as well as enterprises and universities themselves.
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The main principles of training specialists, their involvement in oil companies are [6]:

- Comprehensiveness - the training of graduates and the subsequent updating of the competencies of
specialists by the resources of all stakeholders together: the state, the university, employers, students;

- the demand - the preparation of graduates who meet the needs of the state, employers, society, labor
market;

- the responsibility for the quality of the graduates' preparation is borne by all the participants of the
formed system in accordance with the accepted obligations;

- permanence - continuous professional development, retraining and certification;

- balance of interests - mutual obligations of interested parties: state, university, employers, students.

At the same time, the role of educational institutions, which should be assigned to the central
position, should become a qualitatively different one, since knowledge of educational institutions,
including higher education, vocational and technical universities, provides targeted pre-university
training, as well as direct training, the implementation of educational and educational work, the formation
of social and personal competencies of specialists, conducting research work with the involvement of
students. This will ensure that future specialists develop creative skills, creative thinking, readiness for
innovation and other competences [7].

Occupying a central position, universities will analyse employers' applications, target targeted
training of specialists, conduct competitive selection taking into account the interests of employers,
support postgraduate support for graduates, including certification, advanced training.

With this approach, students and graduates of educational institutions will actively and consciously
participate in obtaining education, forming competencies, attestation, certification, advanced training, and
acquisition of additional professions.

On the part of employers, active vocational guidance work should be carried out among
schoolchildren, using appropriate information resources, thus ensuring a contingent of students for the
educational institution and for further employment. Thus, this scheme allows to provide targeted training
of specialists, in addition, it is possible to organize training of specialists for local production, which
provides competitive positions of universities at the regional level, since they can comprehensively study
the needs of their region in the specialists of relevant local employers, students acquire the opportunity to
practice at employers' enterprises, which strengthens ties with graduates already at the stage of training.
Educational institutions can get the opportunity to organize guest lectures or lecture cycles by experienced
workers of enterprises. On the other hand, for educational institutions the use of this approach will solve
problems with the search for places of practice and the employment of graduates.

This approach will provide universities with the opportunity to create flexible training programs for
specialists at all levels, in turn, students can determine at their discretion training programs, including pre-
university, postgraduate training, based on the need to develop and apply certain competencies [8, 9].

Thus, in each of the stages of the development of the consortium of companies KPO BV, Chevron's
valuable asset, which owns 18% of the company's shares, has the highest professionalism of employees
able to work in the future, with an accuracy to determine the time and place of application of forces to
obtain maximum effect. KPO is the largest employer in the region: out of almost four thousand employees
of the company, the majority are citizens of Kazakhstan. The basis for successful development in the
company is the human factor. KPO uses its own intensive training and development program, the purpose
of which is to motivate employees to grow professionally, and increase their role in the company. The
responsible employee is given the opportunity to fulfil a wider range of duties requiring independent
decisions. A system has been built that guarantees the promotion of talented and motivated employees to
positions of responsibility. Professional growth and innovative development involves intensive training of
company employees.

The structure of the system of formation and innovative development of the personnel potential of oil
companies based on the cluster approach is presented in Figure 1.
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Forming human resources and providing specialists of oil
companies taking into account market requirements

\

A set of competencies and criteria for competitiveness of
university graduates and specialists of companies

The principle of Methods for the preparation of

preparing competitive competitive graduates and
. o specialists of companies
graduates and specialists P P

of companies

[ Terms of implementation of the concept ]

Normative and
Resources Staff methodological
support

[ Goals and objectives }

|
[ Legal and regulatory framework }

Figure 1 - Structure of the system of educational, scientific and production process
for the formation of a dual model of training Note: compiled by the author

This system of formation and development of the personnel potential of oil companies is based on the
following fundamental principles:

1. Competitive specialist - competitive products - competitive enterprise - competitive higher
education institution - competitive education.

2. Joint training coordinated by the university and postgraduate support and maintenance of
competitiveness of graduates and specialists of the enterprise during professional activity - professional
cycle by all stakeholders - participants of the system.

3. Training specialists in the interests of all categories of "consumers" of specialists - the state,
employers, trainees in accordance with the developed and agreed educational standards and curricula.

4. The responsibility of the university for the quality of training, satisfying employers and the
competitiveness of the graduate and specialist of the enterprise at all stages of his professional activity.

5. Mutually beneficial relations of all participants of the system in the process of preparing graduates
and accompanying the company's specialists during the entire professional cycle on the basis of
obligations assumed, responsibilities and resources [10].

At the heart of the system that realizes the concept:

- Mission, goals and objectives of the system of training human resources and providing personnel
with companies with an innovative development strategy;
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- Requirements for the totality of competencies of graduates of university and specialists of
enterprises, corresponding to the needs of employers;

- Indicators and criteria for the competitiveness of graduates and specialists of enterprises;

- Methods of formation and development of personnel potential - competitive graduates and
specialists of enterprises in the educational and research and production innovation cluster;

- Methods for assessing competencies and competitiveness of graduates and enterprise specialists;

- Methods for assessing the effectiveness and effectiveness of the formation of human resources in
the educational and research and production innovation cluster;

- a complex of strategic, tactical and normative-methodical management of educational-scientific-
industrial innovation cluster in the interests of forming competitive graduates of higher education
institutions and development of company specialists during all professional activities;

- Methodology for forecasting and assessing the competitiveness of university graduates and
enterprise specialists;

- a method for assessing the degree of readiness and determining the need for and the appropriateness
of the participation of organizations and enterprises in the educational, scientific and industrial innovation
cluster [11].

The appointment of such a system, formed in accordance with the proposed concept, is the formation
and development of the personnel potential of oil companies on the basis of the training of graduates of
universities and the constant educational and methodological support of enterprise specialists during all
subsequent professional activities to ensure that their competencies meet the requirements of employers
and maintain their competitiveness in the market labour.

The goal can be achieved by combining the material, intellectual and information and other necessary
resources of the university, employers' organizations, trainees and the state in the educational and research
and production innovation cluster (ERPC).

The innovative nature of the educational, research and production innovation cluster consists both in
the orientation of the formed human resources potential of companies in the oil and gas industry for
innovative activities, and in the use of innovative methods of approaches to cluster activities.

Synergetic effect from the addition of the potential of the participants of the ERPC:

- Stability of formation, maintenance and reproduction of personnel potential of the enterprises with
required competences;

- maintaining the competitiveness and relevance of university graduates and enterprise specialists
throughout their professional activities on the basis of an integrated approach and coordinated by the
university participation of the state, employers, specialists of enterprises [12].

To ensure the effectiveness of the activities of the ERPC on the recommended model, it is necessary
to develop requirements for the totality of competencies of graduates of universities and specialists of
enterprises taking into account the needs of enterprises belonging to the cluster. Cluster management
requires the development of a set of normative management documents that includes documented
requirements for processes, indicators and criteria for their effectiveness and effectiveness, as well as
methods for their evaluation [13].

Thus, innovative development of oil companies should have innovative solutions in the system of
updating its personnel. If we do not take effective measures, we can hardly expect a "breakthrough"
innovative development of human resources potential in the matter of attracting young scientific
personnel to the real economy and the oil industry of the Republic of Kazakhstan. The high level of
competitiveness of the oil and gas industry increasingly depends on the ability of the personnel potential
of oil companies to continuously generate and effectively apply in practice all new knowledge and the
most up-to-date innovative technologies.

Separately, one must say about the practice of mentoring, which is considered an integral part of
professional development. Responsibility for his personal development is always borne by the employee
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himself. But at the same time, the support of an experienced mentor can be useful in a career, allows
trainees to adopt the skills and experience of management, develop their own managerial abilities.

Every year students of higher educational institutions practice at KPO. Later, those who showed
themselves competent professionals, it becomes possible to become full-time employees of the enterprise.
A systematic approach is used in working with young people, and the company consciously relies on
them. So, special attention in the personnel policy of the oil companies is paid to the creation and
upbringing of the personnel reserve from young workers and specialists. To this end, companies should
actively cooperate with educational institutions that train workers in professions and specialties in demand
in the industry: contracts for cooperation should be concluded, practice for students on the basis of
enterprises should be organized, lectures in educational institutions should be held, a reserve base should
be established and selection of candidates. For example, Chevron provides the best students with access to
professional development programs, prepares professionals for the oil and gas industry in Kazakhstan,
which will determine its further development in the near future. In addition, to date, with the sponsorship
of Chevron, a number of departments and institutes of KazNTU have received new laboratory equipment
and computer classes with specialized computer software. The Resource Center of the student division of
the Society of Petroleum Engineers (SPE) was also equipped and opened.

Chevron closely cooperates with the world's leading technical educational institutions, including
universities in Canada, Great Britain, Australia, Thailand, Indonesia, India, South Africa and Venezuela,
as well as with the best technical universities in the United States. Within the framework of the Chevron
program, it assists universities in the implementation of new curricula, in improving the material and
technical base, and also allocates grants and scholarships to the best students. The program of applied
research of the Eurasian Fund, aimed at the wide dissemination of economic education, was supported. In
this direction, close cooperation has been established with universities - the Atyrau University and the
Institute of Oil and Gas.

A collective approach to the development of personnel ensures a high rate of nationalization of
personnel. The nationalization of cadres is an important structural link in the creation of the economic
legacy of oil companies. Its goal is to maximize employment opportunities for local people and invest in
the professional development of Kazakhstan employees of the company. In oil companies, a career
development system for prospective local employees is being developed and implemented to the level of
managers [14].

The model of nationalization of personnel is closely linked with the main strategy of oil companies.
At the heart of the training of local staff is not only the development of professional knowledge and
technical skills, but also the general management capabilities, and the personal experience of each
particular specialist, his ability to make responsible decisions. The very process of transition of the most
gifted national cadres into the category of future potential managers responsible for business has its own
philosophy based on the fact that the process of nationalization is not just a "mechanical" replacement of
foreign specialists in Kazakhstan. It is an effective professional growth, the maximum realization of the
abilities of local personnel. Success in this business in the future will depend not only on the company's
economic success, but also on its reputation [15].

The International Consortium of KPO has prepared a detailed program on the nationalization of
personnel, which was developed jointly with the Plenipotentiary of the Republic of Kazakhstan. The goal
of the KPO Program on the nationalization of personnel is to ensure the appropriate level of professional
training so that competent and qualified Kazakhstani personnel can successfully work in the positions that
are currently occupied by foreign specialists.

In Kazakhstan, they will not come to a common solution: to use foreign experience or accumulate
their own. Of course, this issue is controversial. There is no doubt only the realization that foreign
experience was formed on the country mentality and traditions, so it requires careful study. Of course,
Kazakhstani companies have their own experience in innovative development of human resources. But we
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see that the main features of the domestic model are remnants of the Soviet system, which are no longer
relevant in modern companies, so it is no accident that such companies implement the principles of human
resource development, borrowed mostly from America and Japan.
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JLH.I'ymunes ateigarsl Eypasust ¥ATTHIK YHEBEPCHTETI, ACTaHa,

IETEJIK MYHA#T KOMIIAHUSIIAPBIHBIH KAJIPJIBIK OJIEYETIHIH FHHOBALMSIBIK JAMY
EPEKIIEJIKTEPI )KOHE OJIAPJbIH TOKIPUBECIH KABAKCTAHJIA TAMJIATAHY

AnHoTanms. By mMakanana aBropnap meTeiniK MyHai KOMIIAHHMSUIAPBIHBIH KaJIp QJIeyeTiHiH HHHOBALHSIIBIK
JaMybIH KapacThIPFaH, SIFHU IIETEeNIK MyHail KOMIIaHWUIAPBIHAAFEl alaMHi PeCypCTapblH HHHOBAIMSUIBIK JAaMBITY
KepceTkimTepi jkoHe omapasl Kasakcramma konmany. CoHpaii-ak, Kaapiap HaspiiayJblH Tyaiabl KYHEeciHiH
TYKBIPBIMIAMACHI KOHE OHBI €NMI3IIH KOJUIeMKAEePl MEH KOFAPFBI OKY OpBIHAApHl 0a3ackIHIA JKY3€Te achIpyIbIH
MaHBI3ABUIBIFBl alibiIanbl. COHBIMEH KaTap, WHHOBAUWMSUIBIK KBI3SMETKE JKOHE OKY-FBUIBIMH-OHIIpIiC NpoleciHme
WH)KEHEPIIK KaJpiapAbl AaspliayFa KIACTEPIIK TOCUITe HETI3NENTeH KaAp oNieyeTiH HHHOBAIMSIBIK TaMBITY
TYKBIPBIMIAMAchl JKOHE OHBIMEH MYHaW-ra3 cajachlHIarbl KOCIHOPBIHIAPBIH KaMTaMachl3 €Ty KOHIEHIHUSCHI
yChIHBUITaH. MyHIa OapiblKk MYIAETi TapamTap apachlHAa YWJIECTIPYIIL Peii >KOFapFel OKY OpHBI aTKapaibl.
Hotmxkeciame, OCBHIHBIH apkachlHIa Oocekere KaOUMeTTUTIK KaMmMTaMachl3 eTUIeHdi: YHHUBEPCHUTETTIH TYJEKTepi,
ONapIBIH OHIMIEpi, COHBIMEH KaTap KOCIMOPBIHAAP MEH JKOFaprbl OKY OpPBIHIAPBIHBIH ©37epi KypraH eHiMuaepi.
Conpaii-ak, MaKajiaja TOTIMIEPIIK TOKIprOeci Typaiibl alThIIaIbI, OJI KOciOM JaMyablH akeIpamac Oeiri OOoIbI
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TaObLIaabl, OUTKEeHI TKIpUOENi TONIMIepiH KOJIAaybl MaHcanTa Maijansl OOJybl MYMKIH, TOXKIpHOCIeH eTy
JlaFapUIapsl MeH Oackapy TaXipuOeciH urepyre, e3/1epiHiy 6ackapy KaOieTiH JaMbITyFa MYMKIHAIK Oepe/i.

Tyilin ce3mep: Kaap, KaApibIK oJieyeT, MHHOBALHWS, AYalAbIK OKBITYy, MYHail KOMIIAaHHUSIApbl, MKHai Ta3
canachl, KaJpJblK pe3epB, KociOM YTKBIPJBIK, MaHcam, Kaapiapibl Aaspiay, WHHOBALMSUIBIK YAEpPIC, Kaapiapbl
YITTaH/IBIPY.

YK 331.108.26
B.K. Hcaesa, J.b. TaecoBa, T.A. Azaroek
EBpasuiickuii HartmoHanbHEIA yHUBepucTeT nMenn JI.H.I'ymnnesa, Acrana, Kazaxcran

OCOBEHHOCTHN MHHOBAIIMOHHOTI'O PA3ZBUTHUA
KAJJPOBOI'O IIOTEHIUAJIA 3APYBEXKHBIX
HE®TAHBIX KOMIIAHUI 1 TIPUMEHEHUS NX OITBITA B KASAXCTAHE

AnHoTanus. B nanHOH cTaThe paccMaTpUBaeTCs HHHOBALIMOHHOE PAa3BUTHE KaJpOBOIO MOTEHIMaIA HEQTAHBIX
KOMIaHMH 3apyOeXHBIX CTpaH, IPeACTaBICHbI, [0 MHEHHIO aBTOPOB, IIOKAa3aTeIM HHHOBALMOHHOTO Pa3BHTHSA
KaJIpoBOTO MOTEHIHaJa B 3apyOeXHbIX HE(PTAHBIX KOMIAHMAX M uX npuMeHeHne B Kaszaxcrane. Taxxe
PacKphIBaeTCs MOHATHE AyajbHON CHCTEMBI O0Y4eHHMs KaIpOB M BaXKHOCTh €ro BHEIPEHUS Ha 0a3e KoJulemked u
BYy30B rocynapctsa. [Ipemiaraercss KOHLENIMA HHHOBAIIMOHHOTO PAa3BUTHS KaJPOBOTO MOTEHIMANA U 00eCIIeUeHNsA
UM HpeNIpHATHI HeTera30BOH 0Tpaciiy, OCHOBaHHAs Ha KJIACTEPHOM MOJXOAE K ITOJrOTOBKE HH)KEHEPHBIX KaJpoB
B y4eOHO-Hay4HO-IIPONU3BOACTBEHHOM IIPOLECCE M MHHOBALMOHHON NEATEIbHOCTH, TIe KOOPIMHUPYIOIIYIO POIb
MEXIy BCEMH 3aHHTEPECOBAHHBIMU CTOPOHAMH HIpaeT By3. bmaromaps sTomy obecreduBaeTcss KOHKYPEHTO-
CIIOCOOHOCTH: BBITYCKHHKOB BY30B, IPOAYKLHMH, CO3JaBaeMOW BBITYCKHHKAMH BYy3a, a TaKXKe COOCTBEHHO IIpex-
npusTHd U By30B. Takke B cTaTbe OTMEUaeTcs IPaKTHKa HACTaBHUYECTBA, KOTOpAs CUMTAETCSd HEOTheMIIEMOH
COCTaBIISIONIEH NPO(YECCHOHATIBHOTO Pa3BUTHA, TaK KaK IOJASP)KKA OIBITHOIO HACTABHHKA MOXKET OKa3aThCs
HIOJIE3HOH B Kapbepe, MO3BOJSIET CTAKUPYIOIIMMCS COTPYIHHKAM IIEPEHSTh HABBIKUA U ONBIT PYKOBOACTBA, Pa3BUTh
COOCTBEHHBIE YTIPABIEHUYECKNE CIIOCOOHOCTH.

KnroueBble cjoBa: Kaap, KaApoBbI MMOTEHUNAN, WHHOBALMs, IyallbHOEe OoOydeHHe, He(TSHbIE KOMIIAHUH,
HedTerasoBas OTpacib, KaJpOBBIH pe3epB, NpodecCHOHAIbHAS MOOWIBHOCTB, Kapbhepa, IIOJIrOTOBKA KaIpoB,
MHHOBAaLMOHHBIN ITPOLiecC, HALMOHAIN3ALHS Ka{pOB.
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CORPORATE SOCIAL RESPONSIBILITY IN MANAGEMENT
SYSTEMS OF KAZAKHSTAN COMPANIES

Abstract. To realize the strategic goal of our country's entry into the thirty most competitive countries of the
world, (lets)pay attention to the latest modern processes. In this regard, representatives of Kazakhstan's business
need to ensure security, the requirements of information openness of corporate social responsibility in accordance
with global competitiveness and world trends. The importance of corporate social responsibility since the last
century and with each period is being updated.

Corporate social responsibility in the practice of the Republic of Kazakhstan is a new phenomenon and is
considered (to be)young. For 25 years of independence of our country, the government implemented measures and
programs to improve entrepreneurship and create favorable conditions for them. In this regard, (we need) the urgent
issue of the need for in-depth consideration of important issues (in order to implement)the implementation of
corporate social responsibility of companies.

Keywords: Corporate social responsibility, social responsibility of business, social responsibility of domestic
business, social responsibility of foreign companies, key performance indicators.

Introduction. The social responsibility of business is one of the fundamental values of a civilized
economy, politics and society. The basic principle of business is to make a living. It is widely practiced
that entrepreneurs can participate in public life of the population, as they are able to do it.

However, this is known to be a good result if it is done on a voluntary basis, rather than under the
compulsion of the authorities. Therefore, international organizations and associations urge all countries
and large transnational companies to work and produce goods and services within the framework of
sustainable development.

Kazakhstani business is obliged to participate in the process of sustainable development in the era of
global integration, and in this context it is important to establish harmony between society, the state and
business, to prevent social imbalances and to take care of the environment.

The main section. The global economic crisis has revived the pressing problems for business, and
now the biggest challenge is to build confidence in the company and preserve the image. In this regard,
the importance and relevance of corporate social responsibility for companies is determined. Kazakhstan
companies pay attention to this phenomenon and organize activities to use social responsibility within
their services.

For domestic business, its cooperation with civil society and the state still requires a number of
improvements. The study "Corporate Social Responsibility in Kazakhstan: situation, problems and
perspectives" developed by the Sang Research Center for the Eurasia Central Asia Foundation is the
largest study in the field of corporate social responsibility of Kazakhstan. This research covered 189
Kazakhstani, foreign and joint venture companies from different sectors of business and small and large
enterprises [1].

According to the study, the domestic business community understands corporate social responsibility
in the following areas: introduction of a social package/programs at the enterprise (83%), charity (59%),
personnel development and training (54%), participation in regional development programs (52%) [1].

According to the results of this research, the most significant components of corporate social
responsibility are the subjects of entrepreneurial activity of the country:
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- For small businesses: charitable assistance, participation in regional development programs;

- For medium-sized enterprises: development and training of personnel, charity;

- For large business: training and development of personnel, charity. For large enterprises, it is also
important to implement environmental projects (and to) establish responsible relations with suppliers and
consumers [1].

In addition, according to the analytical review of corporate social responsibility in the extractive
sector prepared by Kazakhstan and Norwegian experts in 2011-2012, one of the key issues of social
responsibility in Kazakhstan is the lack of understanding of the concept of social responsibility. The
second important issue is that, despite compulsory payments from companies, including the amount of
social payments, regional government agencies often issue unequal orders for financing for companies.
Such requirements force companies to spend on various projects, and this situation leads to the third
problem. It is difficult for corporations to introduce corporate social responsibility into their development
strategies. Corporate social responsibility should strictly correspond to the basic business of the company
and in the implementation of social projects should be strictly monitored and tracked in the reporting
format [2].

World practice shows that many large companies within their services actively develop and
implement social responsibility policies and strategies. And the states that are striving for progress,
contribute to the promotion and support of this policy.

A number of Kazakhstani companies adopted normative documents in the field of social
responsibility within their development strategies. These may include policies or codes of corporate social
responsibility. It is worth mentioning the experience of national companies in the strategy or policy in this
field. A number of large companies working in Kazakhstan's industry, banking and financial sectors have
adopted normative documents for the implementation of the principles of social responsibility, an action
plan within the framework of their activities (Table 1).

Table 1 - List of national companies that have adopted regulatory documents in the field of corporate social responsibility

Company name Normative document in the field of corporate social Approval date
responsibility

“Samruk-Energo” Corporate Social Responsibility Strategy Based on the decision of the Board of

JSC Directors (Protocol No. 47 of 11.05.2011)

JSC Corporate Social Responsibility Strategy for 2012-2020 | Based on the decision of the Board of

“Kazakhtelecom” Directors (Appendix 3 to Protocol No. 2)
dated 10.02.2012

JSC «Tauken- Corporate Social Responsibility Strategy for 2014-2018 | Based on the decision of the Board of

Samruk NMSC» Directors  (Protocol No. 13/13  of
27.12.2013)

JSC «Development | Corporate Social Responsibility Strategy for 2014-2023 | Based on the decision of the Board of

Bank of Directors (Appendix 2 to Protocol No.179-

Kazakhstan» 2016-03) dated 19.02.2016

JSCNC Code of Corporate Social Responsibility Based on the decision of the Board of

«KazMunayGas» Directors (Protocol No. 12/2012 of
10.12.2012)

JSC «KazTransOil» | Code of Corporate Social Responsibility Based on the decision of the Board of
Directors  (Protocol No. 3/2010 of
10.03.2012)

JSC Enterprise Corporate Social Responsibility Policies Based on the decision of the Board of

Development Fund Directors (Appendix 6 to Protocol No. 46)

“Damu” dated 27.09.2013

JSC «NAC « Corporate Social Responsibility Policies Based on the decision of the Board of

Kazatomprom» Directors  (Protocol No. 5/11  of
03.06.2011)

JSC «Kazpost» Corporate Social Responsibility Policies Based on the decision of the Board of
Directors (Appendix 30 to Protocol No.
14/10) dated 10.12.2010

Note: the data was compiled by the author on the basis of [3], [4], [5], [6], [7], [8], [9], [10], [11]
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The review of the companies shows that the corporate strategy of social responsibility, the policy or
the process of adoption of the code begins in 2010. Regulatory documents of the companies include the
content of corporate governance, organization and control of the company's activities in the field of
corporate social responsibility. In particular, all documents define the basic principles and main directions
of corporate social responsibility.

However, corporate social responsibility strategies, approved by companies in terms of their content
structure, still require a number of improvements. In particular, the analysis of the current situation in the
strategies of corporate social responsibility of Kazakhstan companies, information on the complex of
planned activities and control over the main directions are not fully disclosed. These documents often
correspond to a policy or code form. At the same time, some companies consider the social responsibility
strategy as an annex to their development strategy.

The initiators of the exchange of views and experience on the effective development and solution of
the model of social responsibility of business are the National Chamber of Entrepreneurs "Atameken", the
United Nations Development Program in Kazakhstan [12]. In order to improve and develop the social
responsibility of business representatives in the Republic of Kazakhstan, aligning it with international
standards and requirements, creating favorable conditions for business and civil society, a draft of the
National Concept of Corporate Social Responsibility for 2014 was developed.

This National Concept project is a new mechanism and action plan for the promotion and
development of social responsibility of all international organizations, government agencies, small and
medium-sized enterprises and transnational corporations, as well as non-governmental organizations and
social partnerships and other interested legal and natural persons. This draft national concept is a process
of coordination in the government of Kazakhstan.

To determine the basis for the application of corporate social responsibility in the country, it is
necessary to take into account the characteristics of the models of social responsibility development in
different countries and to note the tendencies of the modern development of these models.

There was held a comparative analysis of the most common and effective models of social
responsibility in the world in order to improve the tools of public policy to create and develop a model of
corporate social responsibility in Kazakhstan. Among them: the United States, the United Kingdom, the
Russian Federation, Asian countries (Japan, Singapore, China) and continental Europe.

It will be more correct to base on the experience of the Asian continents on the state regulation of
corporate social responsibility, protection and preservation of the environment. The principles and
mechanisms of the American model of charity or philanthropy allow us to regularly organize the activities
of domestic enterprises in this field. We consider the experience of the countries of continental Europe as
the regulatory regulation of the Company's services, as well as the establishment of mutually beneficial
cooperation with interested parties. The communication policy of corporate social responsibility in
Kazakhstan should be consistent and relevant, taking into account modern information technologies and
development trends. In this regard, it is difficult to find favorable ? for Kazakhstan from foreign
experience. It requires a comprehensive analysis of the model of each country. For this reason, we
recommend (to use)using the experience of each country in developing a set of measures aimed at
achieving efficiency.

It is also important to pay attention to the experience of a number of leading foreign companies
regarding the principles of social responsibility at internal enterprises. We consider the example of large
international organizations that differ in their experience and model for improving business in this area.

- Energy Resources of Australia Ltd. (ERA) company:

The Company focuses on a wide range of activities in the field of social responsibility. In particular,
the experience of the company uniting this industry on a variety of issues (environmental, social, medical
assistance, etc.) will improve the systematics and control of social responsibility. There is also an active
work of the Australian company with the local population, that is, the experience of improving the welfare
of the local population, promoting healthy lifestyles and promoting social and economic development in
the region where the company operates. The company has established partnerships with the Association
which focuses on positive attitudes and health problems with the local community. In addition, this
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society is in good communication with local business representatives and, as a result, affects the socio-
economic situation of the local population. In this regard, we recommend that you rely on the company's
experience in creating an effective community platform [13].

- Pocamowm state corporation:

In the process of corporate social responsibility, the corporation is characterized by a high level of
accountability in the context of sustainable development. The company holds prestigious positions at
international competitions annually. The company's annual report for 2015 included 16 Russian awards
and 24 awards in international competitions. The company's reporting system is mainly based on
interactions and dialogue with stakeholders. The company's reports provide inquiries and reviews with
feedback from stakeholders. Public consultations are also being prepared for reporting. In order to
establish an effective dialogue with stakeholders, the Company holds public consultations on cooperation.
We call for a focus on the company's best practices in identifying and organizing channels of
communication with stakeholders and applying them in the best practice [14].

- Sumitomo Corporation Group corporation:

The Japanese corporation is distinguished by the experience of effective organization of social
investments in the organization of activities on social responsibility. Social projects implemented by the
Company are carried out in accordance with the needs of local communities. The company pays special
attention to quality management and socially responsible business management. The Corporate Social
Responsibility Initiative and the Supply Chain Management Guide were adopted by the Corporation. It is
best to turn to the company's experience in identifying socially responsible partners while working with
partners [15].

- AkzoNobel NV company:

Dutch AkzoNobel NV considers the strategy of supply chain management. The goal of this strategy is
to create more value than the minimum amount of resources and costs for the supply chain. It means:

1. Providing consumers with high-quality products and energy-efficient solutions;

2. more efficient use of resources and reduction of greenhouse gas emissions;

3. the positive impact of the company's product on the final consumer segment of the society;

4. Paying attention to the end segment of consumers for business means creating values through
growth and profitability.

In the field of supply chain management, the company pays much attention to the development of
sustainable development. Among world companies in this area of practice it is worth paying attention to
the experience of AkzoNobel NV [16].

- The Fujitsu Group company (manufacturer of information and communication technology
products, service provider).

The commitment of the Fujitsu Group on Social Responsibility consists of five main areas for
achieving the medium-term goals of sustainable development until 2020:

1. Security through modern technology;

2. environmental protection;

3. diversification and attractiveness;

4. development of human resources in the context of the contribution of the community and the
world;

5. communication and cooperation with stakeholders.

The key performance indicators (KPI) were developed in a three-tier system in accordance with the
Company's medium-term strategic directions. They are evaluated as "goals achieved", "all goals are not
fully achieved, some problems remain open", "goals are not achieved". These goals will be met annually
in the current year, the goals for the next year and the medium-term 2020 target. We offer the experience
of the Japanese company Fujitsu Group in planning corporate social responsibility and developing key
performance indicators [16].

To assess and determine the effectiveness of the Company's activities in the field of sustainable
development and social responsibility, many companies have their managers and employees
corresponding to performance indicators or key performance indicators (KPI).

To prepare key performance indicators (KPIs), you need to pay attention to the financial, operational,
environmental and social aspects of the company. To achieve the organization's strategic goals it is
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necessary to create a list of KPIs for critical areas of sustainable development. These figures should also
correspond to the corporate strategy of the company, corresponding to the goals and objectives of the
strategy. Corporate social responsibility and sustainable development will be coordinated with the system
of motivation and compensation of managers and employees of the company. Indicators of the KPI in the
field of sustainable development should be measured and should be prepared for short-term and long-term
results. These figures should be focused on the interests of stakeholders and the market.

Thus, to ensure the competitiveness of domestic business structures on the international market, the
experience of foreign countries and foreign companies in this field was analyzed. An example of this
practice is a set of recommendations that are suitable for use in internal business environments.

Corporate social responsibility is an integral part of the long-term strategy of sustainable
development which is a necessary condition for increasing the national reputation and competitiveness of
the country's economy, increasing the investment and export reputation of enterprises, reducing social
risks and corruption, as well as environmental security and regional development.

It is important that representatives of the Republic of Kazakhstan and Kazakhstani businesses have a
reputation in the international market and work in accordance with modern trends in order to ensure
international competitiveness in the context of global integration.

Conclusion. As a result of the responses of domestic and foreign small, medium and large enterprises
that participated in a special study on the introduction of corporate social responsibility in Kazakhstan, we
come to the following conclusions regarding the phenomena of corporate social responsibility among
Kazakhstan companies:

- The phenomenon of social responsibility in Kazakhstan is widely used by foreign or joint,
national and transnational companies. There is still uncertainty about this phenomenon among domestic
enterprises.

- The practice of corporate social responsibility in the country is often characteristic of large-scale
entrepreneurship. Small and medium-sized enterprises are still not fully aware of this phenomenon or do
not have much experience in its implementation.

- Kazakhstani companies adopted normative documents in the field of corporate social
responsibility, and responsible social responsibility bodies are formed between the managerial and
organizational structure. However, these measures still require a number of improvements.

In addition, the article examines the practice of the future decision-making process in world
companies as well as the applied and rational options for managing corporate social responsibility,
organizing and planning a corporate social responsibility strategy, assessing its effectiveness and
interaction with stakeholders. We noted that these advanced methods are effective for domestic
enterprises to improve their efficiency in the field of social responsibility.
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JL.H. I'ymunes ateiaaarsl Eypasns yiITTHIK yHEBepcHUTETI, AcTana K. Kazakctan Pecmybmukacst

KA3AKCTAH/IBIK KOMITAHUSIJIAPIBIH BACKAPY "KYWECIHIETT
KOPIIOPATHUBTIK DJIEYMETTIK KAYANIKEPIILIIK

Annoranus. EniMiznig oneMHiH 0ocekere KaOiIeTTi 03bIK OThI3 MEMJICKETi KaTapblHA Kipy CTPAaTErHsUIbIK MaK-
CaThIH JKY3€re achlpy YIIIH 3aMaHayd ypAicTepre Hasap aydapy MaHbiabl. Ocel Typrbina KasakcraHuslk OnsHec
eKinnepiHiH kahaHIBIK Oocekere KaOUICTTUTITT oneMIe TyBIHAAN JKaTKaH YPIICTepre, XalbIKapalbIK TajJamTapsl
CakTay/bl JKOHE AallbIK aKNapaTTaHIbIPy IIapalapblH KaMTaMachl3 eTyi KaxkeT. KopmopaTHBTIK oneyMeTTik
JKayamKepIIuTiK MaHbI3bl ©TKEH FACHIpAaH Oepi TaJKbUIAHBIN, 9P Ke3€H CaiblH OipKarap >KaHapTylapApl OachIHAH
KEILIIpII KeJIei.

Kasakcran PecriyOinkachl ToxipuOeciHie KOPIOPATUBTIK dJICYMETTIK JKayarKepIIlIiK Xkac, opi yKaHa KyObUIbIC
cananazapl. ToyencizmirimMizaiH 25 >KbUIbI ilIiHAE €NiMi3[e KOCIMKEPIIKTI JKETULAIPY JKOHE KOJAMibl jKaraaiiap
’Kacay YIINIH MEMJICKET TapamblHaH Oipkarap ic-lmmapajgap MEH Oarmapiamanap opblHAaibil keiai. OChbIFaH opaid,
KOCIMOPBIHAAPBIH 9JIEyMETTIK JKayalnKepLIUIriH KeHIHEeH JXy3ere acblpy OOMBIHIIA MEMIIEKETTIK KOJJayMeH
0aiiaHBICTHI HETI3T1 MaceleNep/i OJlaH Ja TEPEHIPEK KapacThIpy KaXKeTTirl TybIHIaH bl

Tyiiin ce3aep: KOPIOPATHUBTIK JI€yMETTIK JKayanKepIIiTiK, ON3HECTIH SIEeyMETTIK >KayalKepIliliri, KopIo-
PaTUBTIK QJIEYMETTIK KayalKepUIIiK, OTaHABIK OM3HECTIH SJIEyMETTIK >KayalKepIIUlri, NieTeJaik KOMIaHusIap-
JIBIH KOPIIOPATHBTIK QJIEYMETTIK JKayalKepIIuIiri, KbI3METTiH HeTi3r1 KepceTKimTepi

M. Kemen, A.M. bakupoexoBa, H.H. TamranoBa

KOPIIOPATUBHASA COLNUAJIBHAA OTBETCTBEHHOCTD
B CUCTEME YIIPABJEHUS KA3AXCTAHCKNX KOMITAHUIA

AHHOTaUMA. J[J151 peanu3anny cTpaTernyeckoi ey BXOXK/IEHHs HAIIeTo TOCYJapcTBa B TPUALIATKY Haubosee
KOHKYPEHTOCIIOCOOHBIX CTPaH MHpa BaXKHO OOpATHTh BHAMAHHE HA IOCIICAHHUE COBPEMCHHBIC MPOIECCHl. B aToi
CBS3M TIPEACTABUTENSAIM Ka3aXCTAaHCKOTO OW3Heca HEOOXOMUMO OOCCIICYHTh COXPAHEHHUE MEXITyHAPOIHBIX
TpeOOBaHUH, MEpONpPUATHS HHOOPMAIIMOHHON OTKPBHITOCTH KOPIIOPATHBHYIO COLMAIEHYIO OTBETCTBEHHOCTHh B
COOTBETCTBUH C TI00ATBFHONW KOHKYPEHTOCHOCOOHOCTBIO M MHUPOBBIMH TEHACHIUSAMH. BakHOCTH KOPIOPATUBHOW
COLMANBHOW OTBETCTBEHHOCTH PACCMATPHUBAETCS C MPOILIOTO CTOJETHS U ¢ KaXIbIM MIEPHOIOM OOHOBIISIETCSI.

KopmiopaTuBHass commanpHas OTBETCTBEHHOCTh Ha TIpakThke PecrmyOmmkm Kaszaxcran sBisieTcs HOBBIM
SBIICHHEM W CUMTAeTCs MOJOZOH. 3a 26 NeT He3aBUCHUMOCTH HaIlleld CTpaHBl, TOCYJapCTBOM pEalU30BaH Pl
MEpOIPUSATHA W MPOrpaMM JUIs COBEPIIEHCTBOBAHMS IPEANPHUHUMATENHCTBA U CO3[JaHUS UM OJIaronpHsITHBIX
ycnoBuid. B 3T0# CBS3H, aKTyalbHBIM CTAHOBUTCS BOIPOC O HEOOXOAMMOCTH TITyOOKOTO PacCMOTPEHHS OCHOBHBIX
BOIIPOCOB peaM3allii COLMAIIbHOW KOPIIOPATUBHON OTBETCTBEHHOCTH KOMITAHHM.
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COIMAIbHASL OTBECTBEHHOCTh OTCUCCTBEHHOrO OM3HECA, COIMAIbHAS OTBECTBEHHOCTh 3apyOC)KHBIX KOMITAHHIA,
KJIIOYEBbIE NTOKAa3aTeIH JesITeIbHOCTH.
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SORPTION MATERIALS BASED ON ZEOLITE
AND CHITOSANE FOR THE DISCHARGE OF IONS OF TOXIC METALS

Annotation. The authors of the article studied the influence of various factors on the sorption of Cu®" and Pb**
ions. And also the optimal values of sorption parameters are determined: sorbent mass - 1g per 100 cm3 solution for
copper and lead, T =298K

In the course of studying the sorption of Cr6 + ions, it was determined that the modification of the sorbent
increases the recovery rate, which increases to 100%.

New composite materials based on zeolite and chitosan have been obtained. Their sorption characteristics
(extraction, adsorption, equilibrium time) with respect to heavy metal ions (Cr*", Cu*", Pb*") in aqueous solutions are
determined. To study the physicochemical and sorption properties of materials, the following methods were used:
atomic absorption spectroscopy (spectrophotometer "Shimadzu 6200" and spectrophotometer SPECORD 200
Analytic Jena, Germany).

Keywords: sorption, heavy metals, zeolite, chitosan, Cr (VI), Cu (1), Pb (II).

Introduction. It is known that heavy metals, as well as their salts, enter the human body from the
environment - with inhaled air, tap water, food. It is generally believed that there is no element of the
chemical table of Mendeleyev, which is harmful to humans if it does not exceed a certain number. But
this amount for some of them, including heavy metals, is very insignificant. But, unfortunately, now more
and more people suffer from the fact that heavy metals that enter the body in multiple amounts exceed the
permissible norm. Cleaning the body of metal ions is one of the important environmental problems in
modern life. Consequently, sorption methods of purification of the body are considered effective as a
solution to this problem, so the search for modern available sorbents is an urgent topic for research. One
of the available sorbents are natural sorbents, and modification with various substances makes it possible
to increase their efficiency.

Methods of research. The purpose of this work is to create a polymer composition-sorbent, which
has a high sorption capacity for ions of heavy metals.

The process of sorption of heavy metals, as well as the influence on the process of such factors as the
concentration of the modifier in the sorbent composition, temperature, mass of the sorbent was studied.

Objects of the research: Zeolite (Chankanai deposit), Chitosan, Unithiol. When studying the
adsorption kinetics from physiological solutions of heavy metals in concentrations above permissible
standards for the human body, the following salts were used: CuCI* * 5SH*0, K2Cr’0’, Pb (NO°).

The discussion of the results. Copper influences the function of endocrine glands and is a catalyst
for cellular oxidative processes. It accumulates in the liver and in the cellular nuclei of tissues. Causes
hemolysis and acute kidney failure.

Hexavalent chromium Cr (VI) is highly toxic - this intracellular reduction to the third valence
underlies critical toxic effects. Cumulated in the liver, lungs and kidneys, and is excreted mainly by
excretion through the kidneys.

Lead is cumulated mainly in the bones, brain and liver. Penetrates into the body by contact - through
the skin and respiratory tract or through the digestive system.

Investigation of the effect of the modifier concentration in the sorbent composition. Five grams were
placed 1 g of sorbent and filled 100 cm® of solutions containing Pb* ", Cu® " ions at concentrations of 12-
36 ini / ml at room temperature (25 + 5) °C until equilibrium was established.
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The adsorption value for all the sorbents was calculated by the equation:

Cini — Cres
A=———"7-—xV

)’

m
where Cini and Cres are, respectively, the initial and residual sorbate concentration, initial / cm’; V is the
volume of the sorbate solution, cm3; m is the sorbent mass, g.

Cr6 +
120 120
= . 5 a
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Figure 1 - Dependence of the degree of extraction of ions Pb** (a) and Cu®* (b) by chitosan,
modified unithiol (a) and initial chitosan (b) against time (T = 298K, pH = 6, Cini = 36 ini / ml)
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Figure 2 - Dependence of the degree of extraction of Pb” " and Cu®" ions by a sorbent modified with unitiol
of concentrations of 1 mg / ml versus time (T =298 K, pH = 6, Cini = 36 ini / ml)
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Figure 3 - Dependence of the degree of extraction of Cr® ¥ jons by a sorbent modified with unitiol
of concentrations of 1 mg / ml versus time (T =298 K, pH = 6, Cini =2 ini / ml)

The initial and residual concentrations of cadmium and lead were determined by the AAS method
using a Shimadzu 6200 atomic absorption spectrophotometer. The results were processed using the
ORIGIN 5 software.

The study of the change in the sorption capacity of the sorbent from sorbate concentration was carried
out for a period of time necessary for the onset of Investigation of the effect of temperature on the
sorption process. Five grams were placed on 1 g of sorbent and filled with 100 cm® of solutions containing
ions of Pb> ", Cu® " concentrations of 100-500 initial / ml at temperatures of 298, 309.6 K. The temperature
regime was created and regulated by means of a thermostat. The processing of the results was carried out
in the same way as in §1.

Investigation of the effect of sorbent mass on the sorption process. The experiment was carried out in
the same way as in item 1 with the use of sorbents of 0.1 mass; 0.5; 1 g, modified with 1mg / ml of
unithiol.

Influence of the concentration of the modifier (unitiol) on the process of sorption of ions Cu® *, Pb*",

Study of the sorption of Cr’ " ions. Sorption of Cr® * ions was carried out from solutions of K*Cr’0’
concentration of 2 ini / ml-8 ini / ml with sorbent containing 1 mg / ml unitiol. 1 g of sorbent was poured
into 100 cm’ of a salt solution and aliquots were taken at regular intervals. The initial and residual metal
concentrations were measured on a spectrophotometer SPECORD 200 Analytic Jena, Germany.

Conclusions. The optimal concentration of the modifier (Unitiol) in the sorbent composition was
determined, which was 1 mg / ml

Modification of the sorbent Unitiol increases the sorption activity of chitosan zeolite with respect to
Cu’ " and Pb” " ions, the recovery rate of which increases to (96 + 4). The effect of various factors on the
sorption of Cu®” and Pb*" ions was studied. Optimum values of sorption parameters are determined:
sorbent mass - 1g per 100 cm’ solution for copper and lead, T = 298K

In the course of studying the sorption of Cr® " ions, it was determined that the modification of the
sorbent increases the recovery rate, which increases to 100%.
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I'.K. Mykymesa, A.2K. Ongamona
ATsipay KanacsiHAars! X.JlocMyxamMenoB aTIHAAFBl ATEIpAay MEMIIEKETTIK YHUBEPCHUTETI

TOKCHUKAJIBIK METAJIJAPJIBIH NOH ’KOHE TUICTIK METAJIJAPABIH TOKTATYFA
APHAJIF AH 30JIOTEJIb )KOHE YUTOCAHFA HET'I3/II THIMBIMJIAP

AuHoTtanusi. ABTopnap noHnapbiasi Cu’’ sxone Pb>" Typaisl copGumst mpoueciHin op Typii (pakToprapabIg
ocepin 3eprreai. CoHmaii-ak COpOLMSIIBIK MapaMeTpiIepiH OHTAWIBI MaHBI3bL: COPOCHT OyKapajblK - MBIC TEH
kopraceH 1D nal00sm3 mremrim, T = 298K.

On 100% aprTeipamsl COpOEHT OHMIpPY, TYPICHIIpY [opeKeci apTThpambl, 3epTrey copbuusuibik Cré*
HMOHJAPBIHBIH OAPBICHIHIA aHBIKTAJIJIBL.

LeomuTTeH xoHE XUTO3aHA HETI3MENTeH KaHa KOMITO3UIMSIIBIK MaTepHajiap alny. Cy epiTiHIiUIepiHaeri aysip
MeTaJUl MOHAAPBIHBIH KATBICTHI ©3 COPOLMSUIBIK CHMAaTTaMalapbl (OHIIPYIiH Jopekeci, agcopOIus Tere yaKbIThI)
(Cr™, Cu®", Pb’") apKplIbl aHBIKTATFaH. aTOMIBIK-a0COPOLISIIBIK CrieKTpockonus (crekrpodoromerp «Shimadzu
6200» sxone criekrpodoromerp 200 Specord Ananutukaibik Jena, I'epmanus): nainanaHblIFAH MaTepPHAIIaPIbIH
(DU3UKATBIK-XUMHUSUIBIK YKOHE COPOLUSITBIK KAaCUETTEPiH 3epPTTey YILiH KeJeci 9icTepi.

Tyiiin ce3nep: copOuus, aybip MeTasnaap, ueonut, xurosat, Cr (VI), Cu (II), Pb (II).

VK 54.058
I'.K. MykymeBa, A.2K. Ougamona
ATtsipayckuii ['ocymapcTBeHHbIH YHIBepcuTeT nMeHU X.JlocMyxaMenoBa, T. ATeIpay

COPBIIMOHHBIE MATEPHUAJIBI HA OCHOBE IIEOJIUTA U XUTO3AHA
JJIA1 OBE3BPEKUBAHUA NOHOB TOKCUYHBIX METAJIJIOB

2+

AHHOTALHUA. ABTOpaMI/I CTaTbU U3YYCHO BJIMAHHUC PA3JIMYHBIX Q)aKTOpOB Ha mporecc COp6I_[I/II/I nonoB Cu u
2+

Pb . A Ttak xe ompeneneHsl ONTHMAaNbHBIC 3HAYCHUS ITapaMeTpOB MPOBEICHHUS COpOLMHU: macca copOeHTa — Ir
3

Hal00cMm pactBOpa It Mean U cBuHIa, T =298K.
6+

B xone nccnenoBanust copouuu noHos Cr  OBIIO OIpezesieHo, YT0 MOIU(HUIIMPOBaHIE COPOEHTa yBEIUIHBACT
CTEIICHb M3BJICUYEHHS, KOTOpOoe HoBbImaercs 10 100%.

[Mony4eHbl HOBBIE KOMIIO3MIIMOHHBIC MAaTepHaibl HAa OCHOBE I€ONUTa W XuTo3aHa. OmpeneneHbl uX
COpOIMOHHBIE XapaKTEPUCTUKH (CTETIEHb M3BJICUEHUS, aJcOpOIns, PaBHOBECHOE BpEMs) TI0 OTHOIIEHUIO K MOHAM
tsoxenbix Meramwtos (Cr®', Cu?*, Pb*") B BogubIX pactBopax. J{ms M3y4YeHUs] (PU3NKO-XUMHUYECKUX U COPOLIMOHHBIX
CBOWCTB  MarepuajioB  HCIOJB30BaHbl  CIEAYIOLIME  METOABI:  aTOMHO-aOCOPOIMOHHAS  CHEKTPOCKOIHS
(cnekrpodoromerp «Shimadzu 6200» u ciekrpodoromerp SPECORD 200 Analytic Jena, ['epmanuist).

KaroueBble ci1oBa: copOuyst, TsHKEIble METaIbI, LeonuT, xuto3al, Cr(VI), Cu (II), Pb (1I).

Caenienusi 00 aBpTopax:

Myxkyurea ['ynpHapa KabmymeBHa - kaHARIAT NIe HAYK, CT MpENoaaBaTelb, kKadeapa XMMUU U XUMIYECKOH TEXHOJIOTHH
ATsIpayckoro yHuBepcuTeTa uM. X.JlocMyxaMenoBa;

Onpamosa Acenpb JXKanabaeBHa — MarucTpaHT, kageapa XuMUH U XUMHUUECKON TEXHOJOTHH, ATBHIPAYCKOTO YHUBEPCUTETA
uM. X.JlocmyxamenoBa
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NEED OF USING OF INFORMATION TECHNOLOGY IN INNER
AUDIT IN THE BANKS OF THE SECOND LEVEL

Abstract. The article considers a set of issues that validity the need to introduce modern technologies into the
practice of bank's internal audit. A research was conducted among employees of the internal audit service of banks to
assess the current state of internal audit in the second-tier banks of the Republic of Kazakhstan. An analysis of the
results of the survey was carried out with the help of the R-program.

Keywords: R-program, IT-audit, internal audit.

The increase in the dynamics of the development of banking business generates new risks. And
today, it is necessary to use all modern control mechanisms, to minimize them, one of which is internal
audit. Internal audit has already become an integral part of most financial institutions, in all developed
countries of the world.

For many companies, information and information technology are the most valuable and most
incomprehensible asset. Successful companies understand the benefits of information technology and use
them to increase their value. These companies are understand the risks, associated with these
technologies, and skillfully manage them.

Today, internal audit services are constantly confronted with the growing and continuous
development of new technologies, that are rampantly penetrating into corporations and organizations, as
well as into our personal lives. "Big Data", cloud computing, the use of mobile devices, social networks -
these are some of the latest trends in technologies that blur the boundaries and transform the very essence
of business. Technologies become more deeply integrated, into an increasing number of elements of
corporate business processes, piercing them from the bottom up and from top to bottom. And while they
accelerate and simplify the exchange of information and assets, they entail new risks associated with such
acceleration and simplification. Realization of these risks leads to the loss of assets, to the leakage of
confidential information, to the shutdown of business due to the inoperability of computer systems.

Numerous works of authors were devoted to the study of the quality of innovations, their economic
aspects, various methods of analyzing innovations were reflected in M. Pomerko's scientific works,
opinions and recommendations, he revealed the essence of information technologies as an element of
audit [1], A.V. Davydova considered questions the impact of new technologies on the work of internal
audit of financial organizations [2], A.Kuzupeev in his work "Transformation of the organizational
structure of internal audit departments" analyzing trend of current day to save, in the future, the term of
information technology auditor treats, as an expert close to information systems specialist functions
(classical IT) and auditor [3]. However, the content and main tasks of the audit discussed in the above
works are not limited to justifying the reliability of the financial balance sheet. The task of internal audit
for today is the use in all audit procedures of advanced information technology (IT).

The need for continuous improvement of internal audit, including improving the quality and speed of
work, predetermines the introduction and using of modern information technologies.

According to this, cannot be do not agree,with the opinion of a number of authors who argue that the
introductions of information technology, automation of processes are seen as an essential element in
increasing the effectiveness of every organization. In their opinion, managers who cannot assess the
potential of modern technologies, organize their work with electronic tools, are doomed to lose. It is
important to give priority to employees who understand what a software can give, to improve activities
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efficiency. The process approach allows them to make decisions quickly and act effectively. The
introduction of more sophisticated computer systems leads to the rational use of working time and the
effective organization of labor [4, p.20]

Nowadays, the interest in IT is growing every day, as well as with interest in assessing the
effectiveness of IT use, and this is due to the following factors:

- nowadays IT issues - is one of the main discussed problems for second-tier banks. Banks
increasingly understand that to fully and objectively consider the disclosure of audit results requires the
involvement of IT and advanced analytics systems that allow obtaining the most complete information
about the transactions and transactions of the bank. Traditional tools are more difficult to achieve such
goals, so banks, even those that are not fully utilized by IT, begin to use and develop new directions
within their structures with the involvement of relevant specialists in the field of advanced data analytics
(BigData). Transformation of the traditional approach to conducting internal banking audit using IT-world
trend: now the era of the information revolution and the transition to the digital environment. Banks
realize that the main thing in this process is not to miss the moment and start a digital transformation,
which will allow getting an additional tools of development in the short term.

- the growth of new digital directions within internal audit implies significant investments in
equipment, software (software) and high qualified specialists. Accordingly, the integration of the
company's business processes with IT requires a set of activities aimed at getting independent opinion on
how the company can successfully transform and develop in the digitalization conditions of business. To
monitor the compliance of the objectives of the company and its IT strategy, as well as reasonability of
investing in [T, it requires to attract of the IT-audit's function.

Given the economic situation in the country, banks pay close attention to IT costs, including internal
audit.

As practice shows, to make IT-audits and audits with IT component, audit department should have
specialists with the necessary level of IT competencies. It is impossible to conduct high-quality IT audit
projects with only the employees of the audit department who do not possess (or have only superficial
ideas about the specifics of IT), the required level of knowledge and work experience. It is have to have
the availability of relevant specialists. It's good when an employee in audit department has already worked
as an IT auditor comes to this job, while having experience in IT / IB.

For the IT auditor, its need to know the basics of building of information bank’s systems and
mechanisms for their deployment, key processes of operating activities of IT departments and their
relationship with the internal audit department. Best practices of building IT in the internal audit of the
bank, which can be used as a methodology for assessing the sufficiency of key IT functions and used to
further improve and optimize audit procedures. The basics of information security, as well as key hacking
techniques and methods of protection against them, are also very important in the work of bank auditors.
Accordingly, for the IT-auditor, one of the main criteria is to develop and learn something new in banking
technologies.

The attraction of IT specialists from the IT departments of the bank to IT audits is due to the growing
number of new technologies used and the complexity of the information systems they operate and
implement. Also, for example, for carrying out special projects of internal audit on cyber security of the
bank, which may include testing of the information systems and services of the bank for resistance to
external negative influences, various testing is required, in particular, penetration testing requires the
presence in the deportation of internal audit in highly specialized specialists (IT auditors) who possess the
necessary technical skills and practical experience not only in the field of IT and banking system IU. It
should also be noted that there is a requirement of regulators to conduct audits with an IT component
(testing ITGC) with the participation of external auditors.

For example, according to the results of our survey, among the internal auditors of second-tier banks,
showed that 61.54% of the auditors of the internal audit service are expected to introduce new information
technologies into audit procedures, especially when assessing the risks of banking activities. Respondents
noted that the problem of the development of internal audit in second-tier banks is the lack of certified
auditors and the introduction of new technologies in audit procedures (Figure 1).
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K-means cluster plot

1

Component 2

Component 1
These two components explain 49.46 % of the point variability.

O— respondents who noted shortages of certified auditors
-- respondents who noted the introduction of new technologies in the field of internal audit

Figure 1 - the result of a study among the internal auditors of the Republic of Kazakhstan

According to the figure, it can be seen that the interviewed auditors of the internal audit services of
banks most need changes in the field of IT audit, and they noted the lack of certified internal auditors as
problematic issues. But, technologies do not stop in their development, generating new risks and
challenges, and requirements for the knowledge of auditors will also develop. The head of the internal
audit department more and more must develop his knowledge and competence in the field of information
technology. Progressive technologies will require from it all the best, all the more, although, in our
opinion, not necessarily to have deeply detailed understanding, but rather good mastery of the main issues
of information technology, key IT risks, or knowledge, where to find the necessary information.

It should be noted that internal audit procedures are based on the international methodology for
assessing banking risks, introduced by the Basel Committee on Banking Supervision. Auditors should
have high professional training, access to the software installed in the bank and make full use of
international achievements in the field of internal audit. In our opinion, the use of modern methods,
technologies and information systems by the Bank's internal audit service when planning and conducting
audits allows:

- focus on the most important aspects of banking;

- improve the effectiveness of the audit;

- reduce the time for inspections and the costs of their conduct;

- provide weighted recommendations and business advice

In the opinion of O.V. Kurnykina, the computerization of banking activities and the changes in
technological processes that occur on the basis of it determine ways the areas of modernization of internal
audit based on the use of information technologies and electronica’s procedures of control in the audit [3,
p.146-147]
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In our opinion, information technologies make it possible to automate internal audit's manual
processes, relieve qualified auditors from routine work, speed up all procedures significantly, including
making the process of verification and decision making effective, and providing structured and important
information for successful bank management. Thus, improving the quality of internal audit directly
depends on the ability to use advanced IT in conducting audits.
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A.H.JIamGexoBa', A.M. Hypraiunesa’
Yuausepcuter HAPXO3, Anmarter, Kazaxcran

HEOBXOJIUMOCTbH IPUMEHEHUS HH®OPMAIIMOHHBIX TEXHOJIOT A
BO BHYTPEHHEM AYJUTE B BAHKAX BTOPOI'O YPOBHAA

AnHoTanusl. B crarbe paccMaTpuBaeTcsi KOMIUIEKC BOMPOCOB, 00OCHOBBIBAIOIINX HEOOXOJUMOCTh BHEPEHHMS
COBPEMEHHBIX TEXHOJIOTMH B IPAaKTUKY BHYTPEHHEro aynutra OaHKa. BeUIM TpoBefeHBbI HWCCIEIOBAaHMS CPEIu
COTpPYIHUKOB CIIy>KObI BHYTPEHHETO ayAHuTa OaHKOB I10 OIIEHKE TEKYILIEr0 COCTOSIHUSI BHYTPEHHETO ayAnuTa B OaHKax
BTOpOro yposHsa PK. Ananus pe3ynpTaToB aHKETUPOBAHUS IPOBOIMICS ¢ HOMOLIIO R- mporpammel.

KitroueBble cj10Ba: 0aHKHM BTOPOro YPOBHsI, BHYTpEHHUI ayanT Oanka, M T-ayaur, R- mporpamma.

A.H.JIamGexoBa', A.M. Hypraiunesa’
HAPXO3 Yuuepcurerti, Anmarsl, Kazakcran

EKIHIII JEHTEMAJI BAHKTEP/IH IIIKI AYIATIH/E
AKIMAPATTBIK TEXHOJIOTHSLIIBI KOJIAHY KAKETTLIITT

AnHoTanusa. Makanana OaHKTIH iIIKi ayAUTIHE 3aMaHAYU TEXHOJOTHIIAPIBI CHT13y KaKETTUIITiH HEeTI3IeHTIH
Oipkarap Mmocenenep Kapanabl. Kazakctan PecryOnuKachIHBIH EKIHIN JCHreWaeri OaHKTEepiHAe IMIKi ayTuTTiH
aFpIMJIaFbl KaFJdalblH Oaranay YIIiH OaHKTEpAiH IIIKI ayJAWT KBI3METIHIH KbhI3METKEpJIepi apachlHIa cayaaHaMma
Kyprizingi. CayamHaMa HOTHXKeTepiH Tannay R-0armapiaMachiHBIH KOMETIMEH KYPTi3Uimi.

Tyiiin ce3aep: exinmii neHreiini 6ankrep, 6aHkTiH imki ayauri, AT-ayour, R- 6armapmama.
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IMPROVEMENT OF THE COMPENSATION SYSTEM
FOR EMPLOYEES AT THE ENTERPRISE

Abstract. According to the authors, the system of remuneration of labor in any organization should be aimed at
encouraging the productivity, creativity, efficiency and initiative of employees, all those qualities that lead to
effective work and achievement of the organization's strategic goals. Connecting the material interests of employees
with the goals of the organization allows the latter to attract and retain qualified personnel, control and manage labor
costs, maintaining the optimal number of employees. All of these goals are served by intrafirm systems of labor
remuneration, incentives and motivation of personnel, which should be developed in the organization. The creation
of a system of payment and labor incentives for any organization is a very specific and complex process, requiring a
professional understanding of the essence of labor motivation, knowledge and experience in the development and
application of personnel remuneration methods.

Keywords: remuneration, potential, intellect, innovation, motivation, remuneration.

Introduction. In a market economy, the employee-enterprise relationship is centered on the exchange
of the employee's labor results on the totality of all types of remuneration that are provided by the
enterprise. In accordance with modern concepts within the system of rewards that are used by the
enterprise, there is a division into external and internal rewards. External remunerations are controlled and
distributed by the enterprise: these are cash payments, bonuses and social benefits that are used by the
enterprise to stimulate the effective work of its employees, this is the socio-psychological atmosphere and
management style that are presented in the organizational culture of the enterprise, in short, all external
incentives and conditions labor in the broadest sense of the word. External rewards can and should be
managed, they can be changed, designed and modeled.

Internal satisfaction of the worker does not directly depend on the organization, this is the
psychological state of the working personality, the emergence of which depends on many factors
associated with the motivational structure of the individual, with his psychological characteristics and
attitudes, and not only with the system of external remuneration. From the enterprise only conditions
under which the working person can receive internal satisfaction from work depend.

Monetary compensation is crucial in labor motivation, and the meaning of monetary compensation
for an employee is not limited to compensating for the time, energy, and intellect spent by an employee
when achieving the organization's goals. The monetary compensation, or more precisely the forms of its
receipt, as well as relative and absolute sizes, are perceived by the employee as evidence of its value for
the organization, affect the employee's self-esteem, directly speak of his social status. The money received
by the employee is also a measure of personal and professional self-realization [1].

Motivation of employees was and is one of the important issues for managers of any company. The
most important incentive, of course, is material gain. To increase the level of staff motivation, it is
possible to apply the so-called compensation package consisting of the actual wages and social benefits
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provided to employees (payment of insurance, food, transportation and other expenses). And both the first
and the second components of the reward should be reviewed annually, compared with the benefits
offered by other enterprises. For example, you can apply the following types of financial incentives: -
individual one-time awards for special merits; - revision of wages based on the results of the evaluation of
the employee's work for the year; - corporate award for the year (its size depends on the results of the
work of the enterprise, while the calculation of the remuneration for each employee in accordance with its
rank, apply different coefficients); - social package. It is also recommended to apply the bonus system (for
combining professions and positions, for the complexity and timeliness of the work performed, for
working in harmful working conditions, for working at night, for managing the team, for professional
skills, personal allowance). However, this approach can cause some problems. If the bonus is paid
regularly, it will be perceived by employees as an integral part of wages. In this case, the deprivation of
the premium will be equivalent to a reduction in wages. An inefficient remuneration system can cause
employees dissatisfaction and lead to negative consequences for the organization in the form of
demotivation of employees, a decline in productivity, high staff turnover, the tension between employees.
An effective remuneration system raises the productivity of employees, directs their activities to the right
direction for the organization. Of course, we must understand that although material compensation plays a
fundamental role in motivating employees, it is not the only way to encourage employees. This can also
be the provision of time off, promotion, recognition of the team, comfortable working conditions, etc.
What kind of recommendations can be made to improve wages? It is important not to turn labor payment
into a simple social payment that does not depend on the employee's contribution. It is necessary to strive
to ensure that tariffs and, if possible, all wages, be adjusted for a rise in prices if not 1: 1, then in the
proportion that maximizes the demand for the company's products while raising prices. Lagging of the
growth rate of wages from the rate of price growth leads, first of all, to a narrowing of consumer demand
and to a further decline in output, which is compensated for by a new price increase. The indexation of
wages, as much as possible compensating for the increase in prices, allows to maintain the stimulating
role of wages. At the same time, taking all measures to preserve the stimulating function of wages, it is
necessary to do everything possible to ensure that even the slightest exclusion of an employee from the
labor process is compensated not in the form of wages, but in the form of guarantee and compensation
payments, usually set lower than the tariff payment. Any reduction in the individual result of labor must
be accompanied by a decrease in wages. Guarantees and indemnifications can, within certain limits,
compensate for this reduction, if it occurred not through the fault of employees. If the funds received by
the employee are clearly divided into paid for work and paid by way of compensation, then with an
improvement in their performance, employees can claim additional payment in the amount of the
difference between payment for work and payment for replaceable compensation payments. It is
necessary to strengthen the social security of the working people. In wages, it is expressed, first of all, in
that the level of payment ensures the normal reproduction of the labor force of the corresponding
qualification. Social security also consists in ensuring that all opportunities for the growth of individual
wages are provided by increasing the personal results of labor. Also important elements of improving
labor remuneration - is the rationing of labor. It allows you to establish a correspondence between the
amount of labor costs and the amount of its payment in specific conditions. Another way to improve pay
is bonuses. The incentive systems developed at enterprises can be aimed at stimulating output growth or
limiting this growth (regressive bonus systems). But in any case, bonuses should be paid to employees
when the established standard of labor is reached or exceeded, with a high rate of work. Thus, there are
three main options for improving the remuneration of employees: - on the basis of a significant increase in
the incentive effect of tariff payment; - on the basis of an increase in the incentive effect of non-tariff
payments (bonuses, fees for overfullfilment of norms, allowances, distribution by KTU of the non-tariff
part of the collective payment fund); - on the basis of strengthening the stimulating role of the mechanism
of education and distribution of wage funds by business units. Work on the improvement of labor
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remuneration in the first variant consists in raising the level of the standardization of labor, using the
higher tariff rates (salaries), canceling artificial bonus systems and additional payments, supporting the
increased level of labor standardization with measures to increase the level of organization of labor,
production, management of labor discipline. The second option is objectively necessary where there is no
reason to revise the tariff payment terms for any reason. This option is typical for industries with a low
level of production organization and uneven load of employees during the month. In this case, the main
form of remuneration for increased work results are over-tariffs (premiums, bonuses, earnings). The third
option of improving the organization of wages is preferable if it is aimed at stimulating the given final
results. The greatest effect it can give when labor is characterized by wide interchange ability, collective
responsibility and a sufficiently free and mobile division of labor.

Thus, the stimulation of workers' labor plays an important role in the development of the country's
economy. At present, personnel issues are underestimated. It should be taken into account that experts
from the highest qualification will contribute to the exit from the crisis. Their main task is not only to
improve the management of human resources, but also to develop new motivational models that promote
fair pay, the distribution of social benefits, and career planning for employees. The development and
practical application of new motivational systems directly in organizations (enterprises) make it possible
to attract new highly qualified specialists, able to manage both small and large teams, mostly focusing on
individual motivation in accordance with the quantity and quality of the worker's work. Personal,
collective and public interests have the opposite direction.
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KOCINOPBIHJIAFBI ’KYMBICHIBLIIAPIBIH KOMIIAHUACHI )KYWECIH )KETLII

AHHOTanMsi. ABTOpPJapabIH MiKipiHIIE, Ke3-KeJIreH YHbIMAarbl eHOeKaKpl Tesey jKyHeci KbI3METKepIIepIiH
OHIM/IUTITIH, MIBFAPMAIIBUIBIKTEL, THIMIUIITIH jKOHE 0OacTaMallbUIBIFBIH BIHTATAHIBIPYFA, THIMII KYMBICKA YKOHE
YUBIMHBIH CTPATETHSUIBIK MaKCaTTAPbIHA KOJ JKEeTKi3yre MyMKIHAIK OepeTiH OapiblK KacHeTTepre OarbITTalybl THIC.
Ke3MmeTkepiepaiH MaTepraiaslK MyIOelepiH YHBIMHBIH MaKcaTTapbIMeH OaiIaHBICTBIpA OTBIPHIN, COHFBI OLTIKTI
KBI3METKEpJIepAi TapTyFa JXOHE YCTayFa, eHOEK MIBIFBIHIAPHIH OaKbUlayFa jKoHE OacKapyra, KbI3METKEpJepHiH
OHTAIJIBI CaHBIH YCTayFa MyMKIHAIK Oepeni. Ockl MaKkcaTTapAbIH OApIbIFbl YIbIMIA 93ipJieHy1 THIC KbI3METKepIep/i
eHOEKaKpI TeJley, BIHTAIAHABIPY KOHE BIHTANAHABIPY XKYHenepiH KaMTHIbL. Ke3-KenreH yifbIM YIIiH eHOeKaKbl ToJey
KOHE eHOCKKe BIHTAIAH/ABIPY XKYHEeCiH Kypy eHOCKKE bIHTAJIaHbIPYIbIH, OLTIMII )KOHE KaJPJIbIK ChIHAKbI 9IiCTePiH
93ipJiey MEH KOJIIaHy TOKIPHOECiH OUTY/Ii Tajar eTeTiH 6Te HAKThI XKOHE KYpAEeIi Mpolece 00JIbIN TaObUIaIbI.
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COBEPHIEHCTBOBAHUME CUCTEMBI BOSHATPAXKJIEHUS PABOTHUKOB HA ITPEANIPUATHNN

AnHoranus. [To MHEHHIO aBTOPOB, CHCTEMa BO3HATPAXKICHUS TPyJAa B JII0OOOW OpraHusaiMu JO0DKHA OBITh
HATpaBJICHA HAa TO, YTOOBI MOOMIPSITH IMPOU3BOAUTEIHLHOCTh, TBOPYECTBO, HCIIOJHHUTEIBHOCTh W WHHUIIHATHBY
pabOTHHKOB, BCE T€ KAa4eCTBa, KOTOPHIC MPUBOMAT K A((HEKTUBHOMY TPYAY U JTOCTHIKCHUIO CTPATETHYCCKUX IIeIeH
opranuzaiun. CoeJUHEHNE MaTepUATLHBIX HHTEPECOB PAOOTHUKOB C IIEIISIME OPTaHU3AIMH TTO3BOJISIOT TOCIICIHEN
MIPUBIIEKATh M YACPKUBATH KBATN(PHINPOBAHHBIN TIEpPCOHAN, KOHTPOIUPOBATh W YIPABIATH 3aTpaTaMu Ha pabodyIo
CHITy, BBIICPKMBas ONTHMAIBHOE KOJMYECTBO PAaOOTHUKOB. BceM 3TUM IenmsM W Ciy’kaT BHYTpH(HUPMEHHBIC
CHUCTEMBI OIUIAaTHl TPyJa, CTUMYJIHPOBAaHUS M MOTHBAIlMHM IIEPCOHANA, KOTOPHIC IOJDKHBI pa3padaThiBaTbCs B
opranmzaiui. Co3JaHWE CHUCTEMBI OIUIaTBl W CTUMYJIHPOBaHUS Tpylda M 000 OpraHW3aldéd - OYEHb
crneuupuyecknii M CIOXHBII Mpolecc, TpeOyrouuii MpoecCHOHaNbHOrO TOHUMAHUSI CYIIHOCTH TpPYIOBOM
MOTHBALIUH, 3HAHUI U OTBITA Pa3pabOTKU 1 NPUMEHEHHUS] METOI0B BO3HAIPAXKACHHS [IEPCOHAIIA.
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APPROACHES TO ESTIMATION OF SUSTAINABLE
DEVELOPMENT OF RURAL AREAS OF AKMOLIN AREA

Abstract. The development and strengthening of rural areas for Kazakhstan is one of the basic components of
economic prosperity and for any state, primarily due to the fact that a sustainable level of development of rural areas
is a guarantee of the state's food independence. The authors presented a technique that is a method of aggregation,
which is carried out by bringing particular indicators into generalized ways such as summation and grouping. Each
stage is considered in detail. So, system-functional connections have a great variety and dynamism, and each group
of functions, like systemic education is not closed, and there are also connections between its elements, they are
external links of a higher level of formalization. The methodical approach proposed by the authors to the
determination of indicators of multifunctional development of the agricultural sector of the territory can not claim to
evaluate the whole aggregate of functions of agriculture from the standpoint of its influence on various aspects of the
development of rural territorial formations.

Keywords: methods, approaches, agriculture, sustainable development, means, functions

Introduction. Methodology. The theme of the research was based on the current knowledge of the
native material and resources of the world's largest scientists in the field of science. Fundamental methods
of research - this is a method of deduction and induction, and a specific or complex approach that is
effectively applied in the field of logistics.

Results.In countries with developed market economies since the early 90's.there were increasing
questions about the systematization of quantitative and qualitative consideration of the socioeconomic
situation in rural areas. A universal typology, comparable internationally and presented in the "Rural
Indicators" project, was developed by the Organization for Economic Cooperation and Development.
Within the framework of this project, for the first time at the international level, a regional system for
collecting and presenting subnational data was created.

In addition, there are various systems of evaluation characteristics of the territory. In particular, I.M.
Mayergoiz proposes to include in the system of regional assessment a system of indicators reflecting: the
economic and geographical position of the region (in relation to elements of social production, to mineral
deposits, economic centers, etc.); territorial structure of natural resources; characteristics of the population
(rates of change, age and sex composition, urban population share, population density, etc.); structure of
industrial production.

S.N. Bobylev proposes several approaches to assess the state and development of the territory at the
regional level, which differ in the structure and principles of construction. At the same time, he considers
it expedient to select and aggregate the indicators in such a way as to give a quantitative description of the
identified problems, relying on the database of official Russian statistics for the regions.

Summarizing existing assessment characteristics of the territory, it should be noted that the state and
development of rural areas should be viewed from the point of multifunctional development of
agriculture. In this case, there is a system of direct and reverse links, which are structured as follows:
sectors conditions determine the efficiency of the use of all factors of production and, in general, the
development of rural areas, and hence the economic growth rates that initiate the development of the
external socio-economic environment of agriculture in the given territory.
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The peculiarity of the conditions for the development of the agrarian sector of rural areas obliges us
to study the whole aggregate of functions of agriculture and the trends in their development: agro-food;
agro-raw materials; economic; social; eco-landscape; cultural; integrating; basic.

The state of the multifunctional ecological-social-economic system of a certain rural area is
inseparable from the level of multifunctional development of agriculture, this means the need for detailed
study of each of the functions of agriculture.

An acceptable methodological basis for substantiating the essence of the criterion for assessing the
impact of a set of agricultural functions that determine the state of a multifunctional ecological, socio-
economic system of a rural area and its quantitative characteristics are functional-structural and system-
target approaches based on the evaluation of certain different functions that determine those or Other
conditions for the development of rural areas at a certain time interval.

Our theoretical analysis of the system of functions of agriculture has shown that each of them
possesses features of manifestation, that is, the realization of a part of these functions has a directly
expressed explicit result, others are latent in nature and require a temporary lag for revealing the effect. In
this case, the functions of agriculture are considered from the perspective of the consequences of the
relevant activity.

Each of the functions of agriculture has a complex internal structure, both from the point of view of
the mission and objectives of agriculture, and from the point of view of influence on the development of
rural areas and is a relatively independent object of systemic research of the whole aggregate of functions.
The substantive characteristics of the functions of agriculture made it possible to structure them into three
fairly homogeneous groups: productive and economic, territorial-resource and socio-economic,
determined by the main directions of development of individual subsystems of ecological, socio-economic
systems in rural areas.

The first group, production and economic functions, includes agro-food, agro-raw materials and
integrating. The territorial-resource group includes ecological-landscape and cultural functions. The
socio-economic group of functions combines basic, economic and social functions.

Such structuring is expedient, in our opinion, because the functions that are included in each of these
groups have a conceptual unity and pronounced synergetic connections, unlike the links with the functions
of other groups in terms of the emergence of the emergence effect from their realization, both for
individual subjects , and society. System-functional relations have great variety and dynamism. Each
group of functions as a systemic formation is not closed, in addition to the connections between its
elements there are also external relations, which we regard as links of a higher level of formalization.

In addition, the manifestation of the functions of agriculture is frontier. The frontierapproach to the
study of problems of multifunctional development of the territory's agriculture is manifested in the fact
that this territory is a concrete model of the space-time continuum. Each rural area represents an integral
system with its spatial architectonics, which is not confined to relations with the use of material factors of
production, but also includes attitudes toward man, his social connections developing in time.

The approaches we proposed unite the semantic, expert and calculated aspects of the category
"function of agriculture". The proposed methodology allows to formalize these aspects, which means that
the study of each of the functions of agriculture is carried out through an analysis of the values of the
relevant indicators characterizing the state of both the external and internal environment.

The first stage is the selection of indicators whose values are related to the quantitative assessment of
certain groups of functions that determine the role of agriculture in the development of a certain
subsystem of rural areas. Selection is carried out on the basis of the theoretical and methodological
analysis of groups of functions of agriculture.

Each indicator or several indicators characterize a certain group of functions of agriculture. The
choice of indicators and data collection is carried out within the same stage and depends on the possibility
of obtaining the necessary statistical information. At this stage, it is possible to perform intermediate
calculations of those indicators that can be obtained by calculation based on available statistical data.
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The second stage is connected with the general presentation of the indicators of multifunctional
development of the territory's agriculture, which is visualized in the form of a scheme containing
information on the system of interrelations of indicators and reflecting the conceptual content of all the
functions of agriculture that are reflected in the indicator.

Each function of agriculture, based on the characteristics of its manifestation, can be described by a
system of indicators. Thus, the production and economic functions in the agri-food sector are
characterized by such an indicator as the personal consumption of the main types of food vital to man.

At the third stage, points are calculated for each of the indicators, during which they are rationed,
which consists in bringing the indicators measured in different units (percentages, coefficients, monetary
terms or physical units, scores, etc.) to dimensionless quantities . Therangeoftheseindicatorsvariesfrom 0 to
1.

Rationing is carried out by referring the difference between the indicator for a given year and the
minimum indicator for the period under study to the difference between the maximum and minimum
indicators of the time lag studied. The normalization process has a general form, clearly presented in the
form of formulas 1 and 2 of this paper.

QAij—QAmin j
Yy Tminj (1)

b
Amax j~Amin j

1— Qij—Cmin j )

b
Amax j~Amin j

The transformation is carried out according to the formula (1), if the large values of the indicators
correspond to the positive impact on the development of the rural area; the transformation (2) is carried
out if the smaller values correspond to the negative influence.

The result of the calculations is a set of indices for each of the indicators reflecting the impact of
agricultural functions on the development of rural areas for each year, the value of which is in the range
from 1 to 0, where 1 is the best value, O is the worst.

At the fourth stage, the indicators (aggregate indices) are aggregated in the final indicator. The final
indicator is the arithmetic average of the aggregate indices calculated in the third stage. The indicator of
multifunctional development of the territory's agriculture is calculated by the formula 3 below.

i _+ Xij7Xminj
= 3 g EUTxming_ ()

xmaxj_xminj’
wherexij is the value of the i-th indicator for the j-th year; xmin j is the minimum value of the i-th
indicator for the j-th year; xmax j - maximum value of the i-th indicator for the j-th year; ai - the
weighting coefficient reflects the "weight" (significance) of each cumulative index reflecting the influence

of an individual function in the formation of the indicator of the multifunctional development of the
territory's agriculture, is determined expertly, ai> 0.

ai=1

u
i=1

At the fifth stage, the results of the ranking of aggregate indices are summarized by years.

At the sixth stage, based on the preliminary analysis, the ranking results are evaluated and the degree
of influence of certain functions of agriculture on the state of the ecological and socio-economic system of
rural areas is revealed.

At the seventh stage, the results of the influence of individual functions of agriculture are summarized
and projected onto the state of the ecological and socio-economic system of rural areas over the years,
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identifying those that require activation through the development and implementation of a system of
institutional, economic, socio-demographic and environmental measures, ensuring sustainable
development of rural areas. The methodological approach proposed by us to the determination of
indicators for the multifunctional development of the agricultural sector of the territory cannot claim to
evaluate the whole aggregate of functions of agriculture from the standpoint of its influence on different
aspects of the development of rural territorial formations. But it reflects the vector of long-term
development of rural areas asecologically and sociallyeconomic systems in the context of the
interconnected system of agricultural functions: agro-food; agro-raw materials; economic; social; eco-
landscape; culture and logical; integrating and basic. In the process of substantiating our methodological
approach, we abstracted from the less significant functions of agriculture from the point of view of direct
or indirect influence on the conditions of development of rural areas.

Summarizing the above, it should be noted that this technique allows:

- to give a quantitative description of the impact of certain functions of agriculture on the
development of rural areas;

- consider the impact of individual agricultural functions on the development of rural areas in the
dynamics;

- to justify complex conditions for sustainable development of rural areas;

- use the data obtained to form a system of measures to ensure sustainable development of rural areas,
which can be used in the process of making managerial decisions both at the regional and national levels.
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13 C.Cetidynnun ateiHIarsl Kasak arpoTeXHUKaIBIK YHIBEPCHUTET,
¥ rreiK xopeorpadust akagemusicsl, Kasakcran, AcTaHa Kanacsl

AKMOJIBIHBIH, AUBLIIBIK CAJIACBIHJIAFBI TYPAKTHI JIAMY JIbIH
IJAICTEMECIHE SAICTEMEJIIK BAFBITTAP METHODOLOGICAL

AnHotanus. KazakcTaH VIIH aybUINBIK CIIIMEKCHIEPIl ITaMBITY XOHE HBIFANTY aybUIIBIK ayMaKTapibl
JAMBITY TYPAKThI JICHreHi MEMIICKETTIH a3bIK-TYJIK €reMEHMIri KinTi OOJIbIN Ta0buTafsl, OYJI IIBIH MOHIHIC
0aifIaHBICTHI €H alIbIMEH, YKOHOMUKAIIBIK dT-ayKAThIH HETI3r1 KOMIIOHEHTTEPiHIH Oipi )KoHEe Ke3 KeITeH MEMIIEKET
yuiH Ooimein TaOBUIamel. ABTOpiap MyHnmaii CoHBIMEH MEH TONTAy CHSKTBI OMICTEpl JKaNMBUIaHFaH iMIiHApa
KOPCETKIMITEPiH TapTy apKBUIBI KY3€Te achIpbUIaAbI OipIKTipy oMici dmicTeMeCiH, YChIHABL. OpOip Ke3eH TOIBIFBIPaK
KapacTeipputazpl. Ochliaiiia, sKy#en (QYHKIMOHANJIBIK OCBUIBIMAAPHI OHBbIH KOMIIOHEHTTEpI apachbIHIAFbl
GaiinmanpicTap, coOHIail-aK 0ap, OHIA, OJap CHIPT KBIIIEKTEYJIep >KOFaphbl IEHTeHiH KalbINTaHABIPY OOJBIN, MYHIAN
eMeC TYWBIK JXYWECIH KaJbIITACTBIPY CHSIKTBI, YJIKEH OpTYPJi MEH CephiHaulriH 6ap, MeH (QyHKUUsIIApbIH dpOip
TOOBI.

Tyiiin ce3mep: omictep, ToCULAEP, AybUIIIAPYAIIBUIBIFBI, OPHBIKTHI 1aMy, Kypaiaap, QyHKIusIap.
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METOJMYECKHUE MMOAXO0/AbI K OLIEHKE YCTOMYHUBOI'O PA3BUTHUSI
CEJbCKUX TEPPUTOPUN AKMOJIMHCKOM OBJIACTH

AnHoTtanusi. Pa3BuTHe M yKpeIuleHHe CelnbCKuX Teppuropuid s KazaxcraHa siBisieTcss OZHOW M3 0a30BBIX
COCTaBJISIFOLIIMX 9KOHOMHUYECKOTO OJIaromnoxyyus ¥ JJist JIIo0OTro rocyjapcTBa, B IEPBYIO OUepe/ib B CBSI3H C TEM, UTO
YCTOWUYUBBIM ypPOBEHb Pa3BUTHUS CEIbCKUX TEPPUTOPUN SBISAETCS 3aJI0TOM IIPOJOBOJIBCTBEHHON HE3aBUCUMOCTH
rocyaapcTBa. ABTOpaMH INpeACTaBlIeHa METOJMKa, KOTopas MpeJCTaBiIsAeT co0oil crocod arperupoBaHus, KOTopas
OCYIIECTBIISIETCSL ITOCPEACTBOM CBEJIEHHMs 4YacTHBIX II0Ka3arejieii B OOOOLICHHBbIE TAaKUMH CIIOCOOaMHM, Kak
CYMMHpPOBaHHE W TPyNNupoBKa.PaccMOTpeHbl Kakablii M3 3TarnoB, noApoOHo. Tak, cucTeMHO-()yHKIMOHAJIbHbIC
CBsI3W O0JIaaloT OOJIBIIMM MHOrooOpasueM M AMHAMU3MOM, a Kaxjas rpynna (QyHKUMi, Kak CHCTEMHOE
o0pa3zoBaHue HE3aMKHYTa, IPH 3TOM CYIIECTBYIOT €I€ MCBSI3M MEXAY €€ JJIEMEHTaMH, OHU SBJSIFOT BHEHIHUMHU
CBsI3IMH  Ooyiee  BBICOKOTO YpoBHs  (opmanuzaimu.lIpeyioskeHHbI  aBTOPaMUMETOIMYECKUH  TIOAXO0A K
OIIPEJENICHNIO WHIIUKATOPOB MHOTI'O(YHKIHOHAJIBHOTO Pa3BUTHUS CEJILCKOTO XO3SCTBA TEPPUTOPHUH HE MOXKET
MPETEHIOBATh Ha OIICHKY BCEH COBOKYIMHOCTH (DYHKIMH CEIbCKOrO XO3SHCTBA C MO3UIIMIA €ro BIUSHHS HA Pa3HbIC
ACIIEKTHI PAa3BUTHUS CEIbCKUX TEPPUTOPHATBHBIX 00pa30BaHH.
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IMPROVING EFFICIENCY OF THE STATE SUPPORT OF RICE
PLANTING - BASELINE FOR THE STRATEGY OF AGRO-INDUSTRIAL
COMPLEX DEVELOPMENT IN KAZAKHSTAN

Abstract. This article reviews problems of the state regulation and financial support in the domain of rice
planting in Kyzylorda oblast, indicates relevant actions for improving state regulation of the rice planting domain
and agro-industrial production, and suggests measures on improving the state regulation measures. Active
participation in the domain of agro-industrial production occurs by means of execution of the state program
“Employment Road Map-2020”. Despite labor consuming level of the agrarian sphere, execution of this state
program enabled the government to reduce unemployment of population despite the crisis taking place in the
country. Researches of the state support of agrarian production in the majority of developed countries demonstrate
that economic return of the invested finances does not always provide for efficiency of the financial business
activities of the functioning organizational legal forms of business. Therefore, classification of the state regulation is
important assisting in execution of its functions, also in conducting their control.

Key words: state regulation, financial support, functions and principles of state regulation, agrarian market,
agro formation of rice planting, cooperation, grain subcomplex, export and import of grain, strategy of development
of the state support, state programs and projects, world trade organization, innovations program, agro-business, crops
of rice alfalfa crop rotation.

According to the strategy of development of Kazakhstan “Kazakhstan 2050, the main goal of the
agricultural production is to increase seeding areas of agricultural products and achievement of high
harvest indicators for increasing production of the agrarian products, by implementing innovative
technologies when it is expected to increase the export potentials, to create national competitive brands
which provide for ecological compatibility of the product [1].

For the fulfillment of the development of agro-industrial complex, the country adopted the State
program of development of this sphere for the period of 2013-2020 (Agro Business 2020), which
identifies the strategy of devilment of the state support of the agrarian production for providing
competitiveness of the national manufacturers within the frame of Eurasian Economic Community and
World Trade Organization [2].

Based on these strategic objectives, development of rice planting as one of the grain subcomplexes of
agro-industrial complex, shall be performed based on modernization of this branch with consideration of
the rational system of keeping agrarian production for improving competitiveness of agro formations and
for increased demands for the rice products.

Kyzylorda oblast is the main region of the country, which produces rice, with concentrated large
areas of engineering planned lands with drainage lines, inner and inter-farm irrigating systems, production
potential and human resources which assist in improving efficiency and competitiveness of rice planting
at the world market of grains and grain products.

In the world structure of agrarian production, rice planting is at the second position as per the area of
seeding after wheat, also the first position on harvest level and gross collection. However, 90% of the rice
seeding is concentrated in the counties of South East Asia and at the Pacific Ocean islands which are the
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main producers of this product. In comparison with other agricultural crops, rice planting requires usage
of irrigated lands so this crop stays in water during vegetation period. At the same time state regulation in
the agro business system due to entrance of Kazakhstan into the World Trade Organization may
considerably be reduced, and therefore the first priority for the state shall be efficiency of financial
support of the rice planting and provision of high payoff from invested funds, not speaking about
competitiveness of the rice planting industry in the terms of open internal agrarian market.

Majority of economic scientists say that agro-industrial production, including subcomplex of rice
planting, requires regular state support, as the disparity of the prices for the industrial goods and
agricultural products does not allow to renew the material-technical base of agro formations due to low
prices and high expenses of the produced products. At the same time, some economists think that entrance
of Kazakhstan into the World Trade Organization in future may reduce possibilities of state support,
lowering competitiveness of the national rural manufacturers. By agreeing with the points of the first and
second supporters of the scientific approach of state support in the agrarian sphere, we believe that
entrance of Kazakhstan into the World Trade Organization at the beginning may create conditions for
financial assistance, which is being done at the moment. In further, the state will observe requirements of
this international organization. Therefore the first priority of the state regulation is to improve the
efficiency of state support and objective usage of the invested resources.

1. Experience of the market.

Experience of the market relations development in the country shows that Kazakhstan today is at the
level of countries with relatively high level of development based on the rating as per stages of the
economic development. Index of the global competitiveness of Kazakhstan during 2008-2014 shows that
the county has made certain changes in the rates of development of national economy, and Index of the
global competitiveness for 2014-2015 shows that Kazakhstan is at the stage of transition from 2™ to the
3" stage, which denotes transition from the efficient development to the stage of innovative development.
In regards to this matter, during the last 7 years position of Kazakhstan in the Index of global
competitiveness went up by 22 items due to the improvement of the positions in such factors as
“infrastructure”, “efficiency of the products market”, “institutes”, “technological preparedness” [3].

Acceptance of the innovative development program and assistance in technological modernization in
the RoK allowed to provide for consolidation of the position of country in “technological preparedness”,
this resulted in consolidation of the position at the 21 position in 2014 in comparison with an 82"
position in 2009. As per “institutes” position, Kazakhstan is at 57" position among 148 countries, being
ahead of such countries as Brazil, Russian Federation, certain countries of Eastern Europe and CIS
countries. Also considering anti-corruption efforts it should be noted that the attention of Kazakhstani
rating in the Index of the global competitiveness during 2013-2014 was mainly concentrated on the
quality of “infrastructure” when the Republic went up by 19 positions rapidly, occupying a the 62"
position in comparison with the position in 2009.

As per information from the World Economic Forum, in “Market size” category, Kazakhstan is on
52™ position against the 55" position in 2009. At the same time in “macroeconomic environment”
position, in 2014 the Republic was at loss of its positions by 2 and went down to the 27" position against
the 25" position. In “Healthcare and primary education” position, the Republic showed low rate by losing
11 positions and occupying 96™ position. Nowadays primary education is problematic for the country and
requires improvement, including in rural areas, where almost half of country’s population is concentrated.
Another problem is human resources issue which becomes a very important issue in the rural areas. Lack
of qualified staff in rural areas affects and impedes the development of rice planting, not speaking of
social aspects and services for rural population. Also the quality of education of the agrarian specialists
got worse with an outflow of rural population to big cities.

Positive moment for Kazakhstan is improvement of the position on “Competitive ability of the
companies”, where it went up by 11 positions to 91% position. The level of this indicator has been affected
by limitation of quantity and low development of the sectoral cluster. Despite of the certain financial
support by state and allocation of large financial resources for the development of agrarian production, the
level of returns from the invested finances is not high. The same situation has been noted in the sphere of
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rice planting in Aral Sea region of Kazakhstan. Often improper use and misuse of state funds designated
for the development of rice planting may be observed. Setting up a state audit under the structure of the
control financial system under the terms of the absence of principal requirements to those structures
causes worsening of the efficiency of state regulation and development of corruption at the areas.
Therefore when assessing state regulation and financial support of the agro formations, international
organizations shall strengthen requirements to monitoring of execution of the liabilities, to conducting
external control of the accepted state programs, not speaking of final results of executing agrarian policy
in the rural areas. Also, criteria for assessing development of all national economy shall be changed
including agrarian production, otherwise macroeconomic indicator of the GDP doesn’t completely reflect
changes in the structure of the national economy. On the other hand this indicator does not consider
current inflation processes in the national economy of the country, rational and proper use of financial
resources.

As per “Development of the financial market” category, Kazakhstan improved positions by 19 items,
occupying 98" position in 2014. This improvement relates to activation of the “Business Road Map 2020”
program through the second-tier banks and “Damu” Business Development Fund. At the same time
innovations for Kazakhstan are the most difficult and slowing down factors. As per “Innovative potential”
category, Kazakhstan occupies 85" position by improving its position by 16 items. Development of agro-
industrial complex of the country improved position of Kazakhstan in the rating of World Economic
Forum. Impact of development of the agrarian production caused positive influence on such factors as
level of competitiveness, “Efficiency of labor market” and “Size of market”.

30
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20
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10

2014 vear 2015 year 2016 year

Figure 1 - Dynamics of growth of investments in fixed capital of agriculture in Kyzylorda oblast

At the same time the portion of contribution from agriculture sector in GDP has been gone down in
the condition of increase of the quantity of occupied personnel, number of which reached over 23 min.
people in 2014, i.e. 26% of all active population of the country. It shows that agrarian sector of the
economy is considered as labor consuming under low provision with innovative technologies.

Active participation in the domain of agro-industrial production occurs by means of execution of the
state program “Employment Road Map-2020”. Despite of labor consuming level of the agrarian sphere,
execution of this state program enabled the government to reduce unemployment of population despite of
the crisis taking place in the country.
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In the structure of employed population of Kazakhstan, there is a great portion of self-employment —
33.3% or over 2,7 mln. people. The main part of self-employed people lives in rural areas and works on
their personal farms, incomes from which are enough only to survive in our severe market conditions.
Also, non-employed people are covered with the system of social protection and support. Therefore,
enlarging rice planting agro formations establish a base for stable financial development of the cooperated
forms of business and solution of the vital social problems of local population, assists in the development
of the additional branch of cattle breeding, other sub-branches and spheres of processing agricultural
products.

The second important aspect of assessing financial support of the agrarian sphere of the economy is
the return of the invested finances which is more rational and effectively reflects the economic essence of
the state regulation of rice planting. Researches of the state support of agrarian production in the majority
of developed countries demonstrate that economic return of the invested finances does not always provide
for efficiency of the financial business activities of the functioning organizational legal forms of business.
Therefore, classification of the state regulation is important assisting in the execution of its functions, also
in conducting their control.

According to A.Alibekova, classification of the state support ensures timely performance of the
functions by state, on the other side it reflects principal approaches without which it is impossible to talk
about rationality, scientific character, efficiency, complexity and consistency, not speaking of the
economic return of the invested finances.

In this aspect she mentions such functions of the state regulation as general organization and legal
regulation of the state support of agrarian sphere of economy; planning of the state support of agrarian
sector of economy; provision of human resources for the rural business; informational marketing support;
supporting agricultural production; supporting foreign economy activities of the agricultural companies;
controlling efficiency of the state support of the agrarian sphere of economy [4].

In our opinion, this list of the state regulation functions does not completely reflect state regulation as
there is no function of a partnership between state and private business, i.e. no public-private partnership.
Transition of Kazakhstan to the new stage of development of the national economy requires consolidation
of the partnership between the state and business structures, as identified in strategic goals of the country.
Along with it, functions of the state include support to innovative industrial development of the rice
planting, as the state partially finances expenses of the business environment of agrarian economy.

As per opinion of some economic scientists, innovative support of the agrarian sphere is included into
support of the production sphere, therefore there is no need to separately review innovative function of the
state regulation. In this aspect, we denote an independent function of innovative support of the business
environment in rural areas, as innovative activity of the business structures includes not only production
process but also reflecting social sides of production and social economic programs of rural territories.
Besides, innovative support of the rural manufacturers should be considered as a separate function making
it possible to closely control investments into the sphere of rice planting or of whole agrarian production.

2. State regulation of rice planting.

State regulation of rice planting shall have not only production nature, but also it must reflect social
economic aspects of rural territories. In this regards, first of all, it is required to follow the guidelines of
state support implementation, which shall include motivation and timely fulfillment of functions by state
bodies at any level in vertical as well as in horizontal direction in accordance with their functions. These
functions shall work smoothly, as a unified combined tool based on requirements of economic mechanism
of the business structures of agrarian market. For example, function of the administrative measures shall
provide for stability of the legislative base, protection of competing environment, protecting rights of
ownership and possibilities of free acceptance of economic solutions. Despite openness of market
economy and economic freedom of the formations of rice planting or market agents, administrative tools
of state regulation shall be followed by means of relevant actions, as prohibitions, permits and
constraining. Presently the state applies this tool of regulation to achieve social goals in rural territories.
Unfortunately, there is still no integrity of the functional value of this tool. On the other hand, in recent
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years efficiency of the administrative actions went down, caused by the moratorium for inspection of the
small and medium business enterprises.

If speaking about economic tools of impact to the certain aspects of business process, various
methods to impact on the agro-industrial production should be used by stimulating development of the
agro business, enlarging forms of business based on the formation of the combined capital of agricultural
enterprises and addressing social and structural aspects of economic mechanism of business.

Mechanism of state regulation of rice production

4 v -}

Organizational mechanism Organizational legal mechanism Economic mechanism
A 4 A 4 A 4
- Cooperation and integration - Adoption of laws on regulation of - Investment
- Franchising economic relations, rational and - Leasing
- Logistics rational use of natural resources - Simplification of simplified
- Information marketing - Regulation of economic relations loan documentation
- Indexing planning with the EAEU countries - Rent
- Project management - Strengthening of fertility, flora and - Financial assistance
- Wholesale and retail food fauna protection - Price stabilization
market - Tax regulation
- State Audit - Customs regulation
- Environmental audit - Decrease costs
- Profit
- Profitability

Figure 1 - Mechanism of state regulation of rice production

State regulation by means of institutional tools characterizes methods of impact using organizational
institutional forms. Unfortunately today the role of institutional tools in implementation of the state
agrarian policy of the agricultural manufacturers has not been considered yet at the national and regional
levels causing reduction of efficiency of the state regulation and support of rural manufactures in regions.
This is reasoned by the absence of complexity and consistency in implementation of the agrarian policy
which does not fully cover occurring changes in the market of the county. At the same time, there is the
low return of the human resources capacity in the agrarian sphere of the economy which causes
incomplete usage of the existing possibilities in regions and in the country in whole.

3. Efficiency of the state support in the rice planting.

One of the considerable functions of the state regulation and supporting rural manufacturers is control
over the efficiency of the state support in the rice planting. There is no doubt that the state spends a lot of
funds to support various organizational legal forms of business, but at the same time, the level of return of
invested funds is low. Secondly, it is impossible to reach rationality of previous functions without proper
control of financial support, otherwise, as the practice shows, billions of the budget funds have been used
improperly.

Earlier Kazakhstan was in the second position in regards to the cultivation of the crops after Russia,
when the area of grain crops was 30% of all seeding area of the former USSR. In 1990 GDP of the
agrarian sector of the economy of Kazakhstan was15 bln. 386 rubles in prices of 1983, which was equal to
38-40% of GDP of that period. All this shows that large agro-industrial production of that period allowed
to develop not only grain crop production but also additional branches of agriculture as cattle breeding of
meat or dairy and meat direction. As the result of the balanced development of the agricultural branches,
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production resources of the former state farms and collective farms were used with the maximum
efficiency.

Nowadays in the world grain cropping occupies almost half of all crop lands, and during 2012-2013
the amount of world crop trade was 314,4 min. tons with a tendency to grow. The largest producers of
grain in the world are USA (419,8 min.t), India (246,8 min. tons), Russia (97.1 mln. t). Kazakhstan is
among 7 world exporters of grain. As per the flour our country is at the leading position in the world. It
should be noted that comparing to other exporters Kazakhstan is the only one country that does not have
an exit to the sea, therefore construction of the “West Europe — West China” Highroad, which runs
through the rice planting Aral Sea region of Kazakhstan, opens big perspectives for further development
of rice planting and for improving export potentials of the rice planting business.

As per the information from the RoK Statistics Committee, during the last decade the grains cropping
area has been expanded up to 16256,7 th. hectares, but as per the structure cropping grains went down to
76,7% against 79,5%. In 2013 profitability of the crops production was 52-65%. In spite of natural
climatic conditions, for the last twenty years, Kazakhstan has been increasing gross collection of the grain
crops.

The largest partner of Kazakhstan at the grain market of far abroad countries is Iran, which imported
2,7 min. tons of Kazakhstan crops, or in average annually 538 thousand tons since 2009 to 2013. Along
with it, for this period Iran purchased 1,7 th. tons of flour. For further expansion of export of crops,
Kazakhstan built a grain terminal at the Iran port Amirabad with up to 700 th. tons per year capacity.
Besides during the last years, Kazakhstan has increased export of grains to Turkey and exported grains to
China for the first time. At that many countries, which import grains, focus on their quality first of all [5].

For the last years, most representatives of the state structures have discussed enlarging of functioning
organizational legal forms of business in the sphere of agro-industrial production of the country. Positive
moment in this section is the changes in the organizational legal aspect, i.e. changes of approaches to
creating cooperative societies, including in the rice planting sphere. There is no doubt that cooperation in
rice planting and generally in the agro-industrial production facilitates possibilities of the structures of the
agro business environment of the country. On the other side, in opinion of UNESCO researchers, in the
terms of rational and efficient usage of the cropping areas, Kazakhstan may successfully feed 1 bln. of
population of the world which makes it possible to resolve problems of food safety on the world market.
Today as per demographic statistics, about 7 bln. people live in the planet, over 1 billion of which do not
have enough food, and they starve. By 2050 the number of population of the Earth may reach 9 billion of
people, which already requires the rational and efficient use of agricultural lands and drinking water.

Presently, in Kazakhstan 82% or 225,5 mln. hectares of agricultural lands are in use. Therefore
enlarging agro formations in the rice planting and generally in the agro-industrial production of the county
will allow efficient use of existing production possibilities of the rural territories, optimization of main
and additional branches of agrarian production, saving irrigation water and increase of export potential of
the country at the world agrarian market [6].

The Message of our President to the population of Kazakhstan “Third modernization of Kazakhstan:
global competitiveness” states that there is a need to improve the efficiency of using and increase areas of
irrigated lands within further 5-year period up to two millions of hectares [7].

For fulfillment of this Message in accordance with the Order of RoK Government and the adopted
state program of agro-industrial complex development till 2021 in the region of irrigated land of
Kyzylorda oblast, it is planned to implement three projects aimed at restoring and development of water
infrastructure of the irrigated lands of the region. Within the framework of the second phase of the project
“Improvement of irrigation and drainage systems”, it is planned to restore 15 thousand hectares of
irrigated lands in Zhalagash Rayon. Also, 144 thousand hectares of land in the oblast will be included in
the third stage, which includes restoration of 29 thousand hectares of irrigated lands. During this year the
oblast budget allocated 386 min. tenge to perform certification of the water facilities under this project.
Generally, it is planned to repair almost 23 th. km of water collection and drainage systems, 64 thousand
hydro technical facilities. Besides, within this project, it is planned to build a water storage facility in
Shieli Rayon to store 600 mln. m3 of irrigation water. Feasibility study of this project is at the stage of
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completion. The area of water storage will be 45 th. hectares. During low water period, this water facility
will be able to supply water to 63 th. hectares of irrigated lands of Syrdariya and Zhalagash Rayons at the
center of rice planting Aral Sea region of Kazakhstan.

State regulation of the rice planting sphere of Kyzylorda oblast will allow to improve efficiency of
irrigated lands use, as in next 4-year period it is also planned to build three hydro structures along the
Syrdariya River stream. Restoration of the Taipakkol-Kandyaral lake system, reconstruction of Besaryk
and Zhidely water storage in the south Zhanakorgan region, main left-bank channel of Kyzylorda and
others are also projected. There will be four channels in Kazaly, Zhalagash and Shieli Rayons cleaned in
order to provide rice planting agro formations with irrigation water during this year. 8 sets of pumps were
purchased for rural regions, where irrigation water doesn’t run free, estimate documentation was prepared
for repair of Bayan and Kokish channels in Aral Rayon. As it is obvious from regulation measures and
support of the rice planting sphere, implemented by the state, development of rice planting is the part of
the Aral Sea Regional Development allowing to increase export potentials of rice planting [8].

Experience of the state regulation of previous years demonstrated that the efficiency of implemented
agrarian policy in rice planting in Aral Sea Region was not always provided. At the end of 90s of the last
century in Akkum aul of Zhalagash region as per order of ex-Canadian oil company “Petrokazakhstan
Kumkol resources” JSC, the Bulgarian party performed engineering planning works at the area of 1800
hectares. However, failure to use these areas of leveled lands further caused damages and resulted in
withdrawal of these lands from use. Finally, large financial investments didn’t give any results. At that
none of the state structures took responsibility for wasting budget funds and funds from EBRD. Currently,
use of these lands requires additional investments, which creates difficulties for rice planting agro
formations. Therefore the state shall increase accountability of the state officials for results of any projects
implementation, involve external auditors to control fulfillment of production tasks in order to increase
the efficiency of funds use, allocated by the state, as well as funds from EBRD and other investors.

Cooperation.

Cooperation is one of the main principles of development of large organizational legal forms of
business. When setting cooperative societies, all possibilities for motivation shall be considered in order
to combine small business units into large business units, where production capacities will be used more
effectively, social goals will be addressed successfully, not speaking about the development of
infrastructures in rural areas. However, it should be noted that mechanisms of formation of the
cooperative societies do not completely meet the interests and preferences of the participants of the
cooperative actions. Specifically state regulation of the rice planting sphere shall cover production of
crops with consideration of the Law of RoK “About grain”, and financial support shall provide for
mechanism of the fulfillment of this Law through relevant tools of state support.

If speaking of the efficiency of the state support of rice planting, it is required to mention an
infrastructure and a mechanism of any state program or project implementation, where large financial
resources are accumulated. For this purpose such institutional structures as “Kazagro” national holding
were established in Kazakhstan which include: “Product Contract Corporation” National Company JSC,
“Mal onumderi corporaciyasy” JSC, “Kazagrofinance” JSC, “Agrarian Credit Corporation” JSC, “Fund of
Financial Support to Agriculture” JSC, KazAgrogarant JSC, Kazagromarketing JSC. Activities of this
holding cover the issues of the state policy implementation in the areas of provision of products, loaning,
insurance of rice planting and other branches of agriculture, development of the markets of agricultural
products, development of rural territories and etc. Branches of those institutional state supports structures
operate in regions to provide for financial crediting operations to the rice planting enterprises.

However, there are shortages in the organizational economic, legal and technological and other
aspects of business in the region which could be resolved at the level of legislative and executive
authorities, considerably causing negative impact to the development of rice planting and to consolidation
of the rice planting spheres.

Rice planting requires diversification of the rice planting firms, which will provide agricultural
branches with development options covering full production cycle of manufacture, processing and sales of

products not only of rice planting sphere, but cattle breeding sphere as well. At present day public-private
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partnership forms must be developed in the sphere of rice planting subject to all possibilities of agro
formations functioning, systematic approach of keeping agrarian production in the rice planting must be
exercised, irrigating water saving and application of modern innovative approaches must be stimulated in
large business enterprises.

On the other side, state regulation of the rice planting sphere shall create conditions needed for
rational and efficient usage of the irrigated lands based on the qualitative improvement of the fertility by
applying innovative technologies, modern storage of agricultural units, new sorts of rice ad crops of rice
and crop rotation, not speaking of complete and non-waste technology on reprocessing rice based on
usage of the cluster approach. Execution of these key objectives will allow to improve the efficiency of
the rice planting, to increase export potential of rice planting agro formations, also to stabilize financial
results of agro formation activities, to use wider leasing and implement logistics into this sphere of the
economy of the region.
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C.BbL. Ymup3akos', A.JK. Haypeiz6aes’, A.JK. Byxap6aeBa’

2Hapxo3 YHuBepcureri, AIMaThI K.], KopxksiT ATa aTblHAaFbI
KeI3puiopia MeMIIeKeTTiK yHUBEpcHTETI, KpI3puiopaa x.;

KYPIINIOHAIPICIH MEMJIEKETTIK KOJLJJJAY TUIMAUIITTH APTTBIPY —
KA3AKCTAHHBIH ATPOOHEPKOCIITIK KEINEHIHIH JAMY CTPATEI'MACBIHBIH HEI'I31

AnnoTtanusi. Makanana Kpi3putopsia 0OJIBICHIHBIH KYPILIIIapyallbUIbIFel cepachlH KapXKBUIBIK KOJIJAy JKOHE
MEMJIEKETTIK pEeTTey Maceleliepi jKoHe OJapbl JKETULAIPY KOJaphl KapacThIPBUIABI. ATPOOHEPKICINTIK eHAIpic
canachlHIarbl OenceHai KaTeicy <«OKyMBICIIeH KamTyIblH o Kaprackl-2020» MeMJekeTTiK OarnapiaMachlH
OpBIH/IAY apKBUIBI )KY3€re achIpbUIaibl. ATpapiblK CallaHbIH €HOEKKE >KYMCAWTBIH JICHrediHe KapamacTaH, OCHI
MeMJIEKETTIK OaraapiiaMaHblH OpBIHAANYBI €J/ie JaFdapbicKa KapaMacTaH, XaJbIKTBIH >KYMBICCBI3JBIK AEHICHiH
TOMEHJIeTyre MYMKiHAIK Oepxai. KenrereH nameiran enjepae arpapiiblk ©OHAIPICTI MEMIIEKETTIK KOJIAAYIIbIH
3epTTeyJiepi MHBECTHUIHMSIIAHFaH Kap KbIHBIH 3KOHOMHKAJIBIK KalTapbIMbl 9pKalllaH OM3HEC KbI3METIH YHBIMIacThIpY-
KYKBIKTBIK (DOpPMaJIapbIHBIH Kap>KbUIBIK OW3HECIHIH THIMAUIIIH KaMTaMachl3 eTHEeWTiHIH kepcereni. Jlemexk,
MEMJIEKETTIK peTTeyal KIKTey OHBIH (PyHKUIMSUIApBIH OpBIHJAay/Aa MaHBI3IBl PeJl aTKapajbl, COHIAal-aK OJIapAbIH
OaKpUIayBIH/A.

Tyiiin ce3mep: MEMIIEKETTIK peTTey, Kap>KbUIBIK KOJIAAY, MEMJIEKETTIK PeTTey NMPHHIUITEP] MEH KbI3METTEpI,
Koomnepanusi, arpapibl HapblK, acThIK KEHIeHi, MEMJIEKETTIK KOJJIay CTPaTeTHsCHIHBIH JaMybl, MEMIIEKETTIK
Oarnapiamanap j>koHe oOamap, acThIK MMITOPTHI JKOHE 3KCIIOPTHI, AYHHUEXY3UIK cayna YHBIMBI, HHHOBALIUSIIBIK
Oarnapiama, arpodusHec, KYpill )KaHe KOHBIIIKA 6CIpy MOJICHHUETI.
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lyHI/IBepCI/ITeT Hapxo3, r.Aamarsr;
K BI3BUTOPAHHCKHIA TOCyJapCTBEHHbIN yHUBepcuTeT nMeHn KopksIT ATa, r.Ke3pumopaa

MOBBIIEHUE 3®PEKTUBHOCTHU I'OCYJAPCTBEHHOM MOJIIEPKKU PUCOBOCTBA —
OCHOBA CTPATEI'NU PA3ZBUTHUA ATPOITPOMBIIIIVIEHHOI'O KOMIIVIEKCA KA3AXCTAHA

AnHoTtanusi: B crathe paccmarpuBaroTCs MNpOOJEeMbl TOCYJapCTBEHHOIO DPEryJiuMpoBaHusi W (puHAHCOBOM
nojyiepkku B chepe pucoBozicTBa KbI3bUIOPAMHCKONW 00JIACTH, MPUBOIATCS COOTBETCTBYIOIIME MEpPbI LIS
YIIy4IIEHUs] TOCYAApPCTBEHHOI'O PEryJHpoBaHusl cepbl PHCOBOJACTBA M arpONPOMBIIUIEHHOTO MPOU3BOJICTBA,
MPEAJIaraloTcsl MyTH COBEPIIEHCTBOBAHHS TOCYAAPCTBEHHOTO PEryjJrpoBaHHs. AKTUBHOE ydacTHe B 00JacTH
arponpOMBIIIJICHHOTO MTPOM3BOICTBA MPOUCXOJUT IyTEM pealu3ally ToCyIapCTBEHHOH nporpammsbl «JlopokHas
kapTa 3aHATocTH-2020%». HecMoTps Ha TpyHOeMKuil YpOBEHb arpapHO# c(epbl, BEIIOIHEHHE 3TOH TOCYAapCTBEHHON
NpOrpaMMbl  MO3BOJIJIO TOCYJAPCTBY CHHU3UTh YPOBEHb 0€3pabOTHIIbI HACEJCHHUs, HECMOTpS Ha KpPHU3HC,
NPOUCXOIAIIUI B cTpaHe. VccnenoBanusi rocyIapcTBEHHOW TOAICPIKKH arpapHOro MpOM3BOJICTBA B OOJIBIIMHCTBE
Pa3BUTBIX CTpPaH [OKAa3bIBAIOT, YTO HSKOHOMHYECKAs OT/Jada BIOXKEHHBIX CPEJCTB HE Bcerga oOecrnedyrBaeT
3 PeKTUBHOCT (DUHAHCOBOW JEATENILHOCTU JEUCTBYIOIIUX OpPraHM3alMOHHO-TIPaBOBbIX (opM OusHeca. [Toatomy
KiaccuduKalys rocyJapCTBEHHOTO PEryIMpOBaHHs MUIPAECT BAXKHYIO POJIb B BBIIIOJIHEHUH €ro (GYHKIMH, a TaKKe B
KOHTpOJIE.

KaroueBble cioBa: ['ocynapcTBeHHOE peryiupoBaHus, (UHAHCOBAsl MOAJCPKKA, (YHKIMH W TMPHHIMIIBI
rOCYIapCTBEHHOTO PEryJIMPOBAHMUs, arpapHblil PhIHOK, arpo)OpMHUpPOBaHHs PUCOBOJCTBA, KOOMEpALHs, 3€PHOBOM
MOJIKOMILIEKC, IKCIIOPT W UMIIOPT 3€PHA, CTPATEerHs Pa3BUTHsI FOCYIAPCTBEHHOW MOIJIEPIKKH, TOCYIAPCTBEHHbIC
NpOrpaMMbl U TPOEKThI, BCEMHPHAsh TOProBas OpraHu3alus, NporpaMMa HHHOBAlWi, arpoOW3HEC, KyJbTYpbI
PHCOBO-JIIOIIEPHOBOTO CEBOOOOPOTA.
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PLACE OF THE INTERNAL CONTROL IN MANAGEMENT SYSTEM
AND THE FORM OF ITS ORGANIZATION

Abstract. The article discusses the concept of the internal control system, its object, subjects, and elements of
the internal control system. There is a place of the internal control system in the organizational structure of the
company and lists the steps of forming a system for small businesses. The tendency of the wide introduction of
international accounting standards, changes in the legislation of the Republic of Kazakhstan, make transformations
in management inevitable, while requiring improvement in the organization of accounting and control.

The lack of scientifically sound recommendations on the organization of the internal control system requires an
in-depth study of this issue, which determines the relevance of the topic of the article. In this regard, the proposed
organizational basis for the formation of an internal control system acquires scientific and practical importance, and
is adequate to the needs of a modern enterprise.

Key words: control, internal control system, elements of the internal control system, the form of internal
control, co-sourcing.

Introduction. In any enterprise, the role and importance of control are also significant, as accounting,
management, economic analysis of economic activity. The normal activity of an economic entity is
absolutely impossible if there is no properly organized control in it [14], which is intended not only to
disclose errors or abuses, but also to consider the expediency of the operations being performed. "Control-
objectively necessary component of the economic mechanism for any mode of production" [10].

At present, more and more enterprises pay special attention to internal control, since it is an important
element of a well-functioning management mechanism. The issue of checking the internal control system
was considered in Kazakhstan's auditing standards, and therefore "auditors began to pay more attention to
internal control issues of customers" [14].

Methods of research. In the economic literature, there is no unambiguous concept of control in
general and internal control in particular. Given this fact, let us consider some theoretical issues related to
control. In French, "control" means checking something. In a large economic dictionary, control is defined
as "a system of observations and verification of the conformity of the process of functioning of a managed
object to the management decisions taken, the identification of the results of administrative influences on
the managed object" [9].

Among the types of control, internal control takes a special place. Internal control penetrates deep
into the management functions, organizational activities of the enterprise, provides information on the
quality of management activities, presents management with analysis data, estimates, recommendations,
advice, and financial forecasts about the sites being inspected.

The system of internal control is given various definitions by researchers and practitioners. Internal
control is a system of measures organized by the management of an enterprise and carried out at the
enterprise with a view to the most effective performance by all employees of their duties in the
performance of economic transactions. Internal control determines the legality of these operations and
their economic feasibility for the enterprise.

Internal control, according to foreign scientists, "is a control that is carried out by checking and
assessing the adequacy and effectiveness of other types of control” [3].
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A K. Makalskaya believes that "the internal control system includes a proper accounting system, a
control environment and separate controls. The work of internal control services can be referred to
individual controls”. V.D. Andreev defines internal control as a system of "control procedures,
organization plan and management methods of the object in order to effectively conduct business, protect
assets, prevent errors, accurate accounting entries and timely submission of financial information" [4].
V.V. Burtsev considers internal control from two positions: "The concept of internal control can be
interpreted in a broad sense as a system (included in the organization's management system), consisting of
a number of elements. Internal control in a rather narrow sense is one of the stages of the management
process [11].

According to the information of the Ministry of Finance of Kazakhstan [2], internal control is a
process aimed at obtaining sufficient confidence that an economic entity provides:

a) the efficiency and effectiveness of its activities, including the achievement of financial and
operational indicators, the safety of assets;

b) reliability and timeliness of accounting (financial) and other reporting;

¢) compliance with the applicable law, including in the case of committing economic life and keeping
records.

AM. Bogomolov and N.A. Goloshchapov note: "Intracconomic monitoring includes not only
accounting, but all financial and economic activities of structural units and enterprises in general" [8]. We
adhere to this point of view.

According to Yu. A. Mishin, the subject of internal control is production and economic activity [13].
Burtsev writes that "the subject of internal control is the presence, condition and (or) the effect of a
managed link in the organization's management system" [12].

Objects of internal control are property, liabilities related to production, economic relations, “i.e. the
whole complex of cause-effect relationships and relationships arising as a result of the activity of the
economic entity.

As subjects of internal control, authors identify "accounting, financial, other functional services of
enterprises and associations within the established competence" [6] or "employee or participant (owner)
of the organization performing control actions in the performance of the duties assigned to it, or only on
the basis of the relevant rights "[12].

The objectives of the organization of internal control at the enterprise are: information support of the
management system for obtaining the possibility of making effective decisions; ensuring the effective
functioning of the organization, its sustainability and maximum development in conditions of multifaceted
competition; ensuring compliance with the management policies of each employee of the enterprise;
ensuring the safety of the property of the enterprise and the effective use of its resources and potentials;
timely adaptation of the enterprise to changes in the internal and external environment.

Discussion. In order to increase the efficiency of the management process in the enterprise, it is
necessary to implement control procedures at each stage. At the planning stage, the following control
functions are implemented: an assessment of the rationality of possible options for planned decisions; the
compliance of planned decisions with the adopted installations and the intended targets, as well as with
the overall strategy. At the stages of organizing and regulating the implementation of management
decisions, control of the correctness of the process of implementing the planned decisions to achieve the
necessary results. At the accounting stage, control must be provided: for the presence and movement of
property; rational use of production resources in accordance with approved norms, regulations and
estimates; status of issued and received obligations; feasibility and legitimacy of economic operations of
the organization, etc. At the analysis stage, information on the results of the management decisions is
evaluated on the basis of its decomposition into various components and their correlation among
themselves.

Thus, the internal control of the organization is:

- an integral element of each stage of the management process;

- "isolated" stage, providing information transparency for the quality of the management process at all
other stages [12].

Internal control includes a certain set of elements that are determined by the nature of management of
affairs and integrated with the mechanism of the functioning of the enterprise into a single whole. Foreign
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authors distinguish three components in the internal control structure: a control of environment;
accounting system of the company; control of procedures [3, 5]. Domestic economists add two more
elements: information support and technology control [12].

According to the information of the Ministry of Finance of Kazakhstan [2], the main elements of
internal control are:

a) environment control, which is a set of principles and standards of the economic entity that
determine a common understanding of internal control and the requirements for internal control at the
level of the economic entity as a whole;

b) risk assessment, which is a process of identifying and analyzing the combination of probability and
the consequences of the failure of an economic entity to achieve the objectives of the activity;

¢) internal control procedures-actions aimed at minimizing the risks affecting the achievement of the
goals of the economic entity;

d) information that ensures the functioning of internal control and the ability to achieve its goals;

e) communication, which is the dissemination of information necessary for the adoption of
managerial decisions and the implementation of internal control;

(e) An internal control evaluation carried out with respect to internal controls to determine their
effectiveness, and the need for change.

The efficiency of the enterprise's activity directly depends on the organization of internal control
(both financial and technical), implemented at all levels of management. In world economic practice,
there is an axiom: "Internal control must exist at all levels of the organization, since it is impossible to
delegate responsibility for control" [19]. The internal control system is organized by the management of
the enterprise. This is the main difference between internal control and other types of control.

It should be noted that at present the problem of creating an effectively functioning system of internal
control in most organizations is far from being solved, despite all its urgency. The results of the research
show that enterprises with shortcomings in the organization of the internal control system incur serious
financial losses, and enterprises that pay serious attention to internal control have the best result in both
economic and financial activities [7]. Many managers of organizations are beginning to understand the
need for a well-established system of internal control.

Internal control is a complex activity requiring some coordination. The variety of objects and objects
of control, their functional differences predetermine the need to search for a universal structure and
organization of control activities.

In the economic literature at the moment there is no generally accepted definition of the concept of
the form of internal control and the generally recognized classification of its forms, compared, for
example, with the forms of accounting. According to some authors [15], internal control can be carried
out in two organizational forms:

1) Control performed directly at each workplace.

An example of this form of organization of internal control can serve: control when performing
accounting operations, carried out in parallel with accounting work and organically related to it; self-
control or joint control at production sites; control in functional departments; control over the
implementation of management decisions.

2) Control performed by a specially created control device. Examples of this form of internal control
include: control of accounting documents, carried out by specially created methodological control centers;
carrying out internal audits by a specially created audit and control apparatus at the enterprise.

According to Burtsev, it is necessary to identify such forms of internal control as: internal audit and
structural-functional form of internal control [11]. The choice of the form of internal control depends on
the complexity of the management structure, organizational and legal form, types and scales of activities,
the appropriateness of the scope of control of various aspects of activities, the attitude of the company's
management to control.

The organization of internal control in the form of internal audit is inherent in large (holding
associations or transnational corporations) and some medium-sized organizations, mainly possessing the
following features:
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1. the presence of foreign capital;

2. Complicated organizational structure;

3. the number of branches and subsidiaries;

4. a variety of activities;

5. The desire of the management bodies to obtain a fairly objective and independent assessment of
the actions of managers at all levels of management.

In many organizations, there is no department (sector, bureau, group, etc.) of the internal audit and
the audit commission (auditor). In this case, it is advisable to use the structural and functional form of the
internal control of the organization to carry out internal control. The exercise of control, which necessarily
enters into the duties of any manager, must be included in the functions of any responsible person [11].
This form, which meets the requirements of the Law of the Republic of Kazakhstan "On Accounting and
Financial Reporting", should be applied by all organizations.

It seems to us that it is extremely difficult to create an effective internal control system. This is due,
first, to organizational difficulties; secondly, with high professional requirements for employees of the
internal control system, which must be qualified at least no less than the qualifications of the persons
whose activities are being checked.

According to many experts, the involvement of departmental personnel in this process undermines
the independence of inspections and reduces their quality. However, in our opinion, this is not quite so.
Having made the calculation of the economic feasibility of creating an internal audit service, the heads of
small enterprises will see that the total costs of paying employees of the department exceed the economic
effect of their work. At the same time, it is necessary to take into account that the great information
potential and knowledge about all intricacies in the organization's affairs favorably distinguish the heads
of departments, allowing them to navigate in the affairs of the organization with greater accuracy.

In our opinion, the principle of independence, which is mandatory in the conduct of an external
financial audit, becomes conditional in relation to internal control. The concepts of "independence" and
"objectivity", being sufficiently close in meaning to the characteristics, differ in that the former is defined
in the organizational context, and the second is defined as the professional quality of the examiner.
Therefore, if it is impossible to achieve full independence, but if the principle of objectivity is observed,
the quality of internal inspections will not suffer.

The system of internal control has more opportunities for effective implementation with the
involvement of managers of different divisions, as:

-In the first place, they are the most interested in achieving the goals of organization and
performance;

-secondly, as already noted above, for them there is no need to delve into specific issues of the
organization of production and sales of products, they are professionally aware of them.

Thus, when carrying out control procedures on its own, the organization can solve all the problems
related to this work quickly and promptly.

Of course, it is also true that employees of organizational units are adapted to its internal
environment, which is a negative point, since they may not pay attention to some significant
shortcomings.

Proceeding from this, we believe that the most optimal way to avoid such "habituality" and form an
effectively operating system of internal control is co-sourcing, involving the division of functions between
the responsible persons of the organization and the external specialized organization that is involved in the
stage of setting up the internal control system, and also for solving individual problems in the process of
its functioning. Co-sourcing allows to provide a qualitative solution to the problem at rational costs.

Advantages of using co-soursing include [14]:

1. the opportunity to use the services of experts in various fields;

2. access to highly professional staff;

3. flexibility in attracting audit resources (for example, when implementing a new system or having
to conduct an unscheduled audit, you do not have to divert the organization's resources from other
projects);

—— 156 ——



ISSN 2224-5227 M 2.2018

4. access to advanced technologies and methods for conducting inspections.

Summarizing the above, we will outline the main steps in the process of organizing the internal
control system for small enterprises (large companies are not considered, since they usually have an
internal control department or an audit department):

1. Determination of the form of organization of the internal control system.

2. Identification of the circle of officials, which will be entrusted with the functions of internal
control, as well as the involvement of consultants from specialized organizations.

3. Development of regulations (orders, orders) concerning the organization of the internal control
system.

4. Development or addition of relevant job descriptions with internal control functions.

5. Developing forms for documenting the results of internal control.

6. If necessary, and the availability of an opportunity to develop a schedule of continuing education.

7. Implementation of internal control functions within the established reporting period (in our
opinion, the optimal periods will be 6 months and a calendar year).

8. Discussion of the results of internal control with the enterprise manager and owners.

9. Monitoring the effectiveness of the internal control system.

10. Adoption of management decisions on the results of internal control.

Conclusions. We believe that the use, in practice, of the developed proposals for the establishment of
an internal control system will help to increase the effectiveness of the internal control system in
enterprises.

Thus, at each enterprise, an internal control system should be created and operated aimed at
identifying and preventing deficiencies in the state of security, reliability and efficiency of the enterprise,
improving the quality of activities at all stages of the production cycle of the economic entity, and
effectively ensuring the production process (works, services). The authors propose the stages of the
formation of such a system in small enterprises, and it is recommended to distribute the functions of
internal control between the heads of departments and an external specialized organization (co-sourcing).
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Jlena XyaHbIm

«Mackey HHXEeHEPIIK-(PU3NKAIBIK HHCTHTYTED)
YITTBIK FBUIBIMU SIIPOJIBIK YHUBEPCHUTETI, MocKey K

KOCINOPBIH BACKAPY )KYUECIHIH, IIIKI BAKBLIIAYBIHBIH, PO.II

AnHoTanusi. Makana aBTOpbl iIKi Oakpulay TYKBIPBIMJAMachlH, OHBIH CyOBEKTICiH, OOBEKTilIepiH,
cyObeKTiNiepiH, imKi Oakpulay >KYMECIHIH DJIEMEHTTepiH KapacThipaibl. KocIMOpBIHHBIH YHBIMAACTHIPYLIBUIBIK
KYPBUIBIMBIH/IAFBI iITKi OaKbUIAy XKYHECiHIH OpHBI aHBIKTaNbIN, KazakcTtan PecnyOmkachIHBIH KOCITOPBIHAAPHIH/IA
JKYHEHI KaJIBIITacThIPy Ke3eHuepi KenTipuireH. ByXrairepiik ecenTiH XajbIKapalblK cTaHaapTTapbiH, KazakcraH
PecrryOnukachIHBIH 3aHHaMachblHAa ©3TepicTeplli KEeHIHEH eHri3y YypaAici OyXrairepiik ecenTi oHe OaKpliayIIbl
YUBIMAACTBIPYABI KETUTAIPY/Ii TaJal eTe OTHIPHII, OacKapyAarsl ©3repicTepi co3Ci3 Ky3ere achIpapl.

Irki GaxpLTay KYHECiH YHBIMIACTHIPY OOWBIHIIA FEUTBIMU HETI3AENTeH YCHIHBICTHIH JKOKTHIFBI OCHl MOCENICHIH
TEPEeH 3epTTEeNyiH Tajal eTeli, Oy MaKaJaHbIH TaKbIPBIOBIHBIH ©3CKTUIITiH aHBIKTaiAbl. OchIFaH OaiiIaHBICTHI, 1MIKi
OakpUIay JKYHECiH KaJbINTACTBIPYABIH YHBIMIACTBHIPYIIBLIBIK HEri3i FBUIBIMHU-IPAKTHKAIBIK MaHBI3Fa HE JKOHE
Ka3ipri 3aMaHFbl KOCIMTOPBIHHBIH KAKETTUTIKTEpiHE COMKEC KeeIi.

Tyilin ce3nep: Oakpuiay, imKki OakpuIay Kykeci, imki Oakpuiay >KYHECiHIH 3J€MEHTTepi, 1MKi Oaxpuiay bl
YHBIMIACTBIPYIBIH HbICAHBI, Oipiiecin nainanany.

VJIK 657.6; 621.31
Jlena XyaHbI

HanuonanpHblii nccneq0BaTENbCKUN A1€PHBIN YHUBEPCUTET
«MOCKOBCKOT0 HHXECHEPHO-(PHU3HMYECKOT0 HHCTUTYTa», I.MOCKBa

POJIb BHYTPEHHEI'O KOHTPOJIA
B CUCTEME YIIPABJIEHUSA TPEAIIPUATUEM

AHHOTanusi. B cTartee aBTOpOM paccMaTpuBaeTCs MOHATHE BHYTPEHHETO KOHTPOJS, €ro MpEeaMeT, OOBEKTHI,
CyOBEKTBI, JIEMEHTHl CHCTEMBI BHYTPEHHETO0 KOHTpousi. ONpeAeneHo MECTO CHCTEMbl BHYTPEHHEro KOHTPOJA B
OPTaHM3ALMOHHON CTPYKType MPEIIPHUIATHS U MIEPEUNCIICHBI 3Tarbl (OPMUPOBAHKS CUCTEMBI Ha mpeanpusituiax PK.
TeHnaeHIMs MNUPOKOTO BHEAPEHUS] MEXXIyHAPOJHBIX CTaHAAPTOB Y4€Ta, M3MEHEHNUS B 3aKkoHoAaTenbcTBe PK nenaror
HEM30€KHBIM TPEoOpa3oBaHus B YIPaBICHUHU, TPeOysl IIPU 3TOM COBEPIICHCTBOBAHHS B OpPraHM3anuu ydéra u
KOHTPOJISL.

OTcyTcTBHE Hay4YHO 0OOCHOBAaHHBIX PEKOMEHIALINI 110 OPraHU3allii CUCTEMbl BHYTPEHHETO KOHTPOJIsI TpedyeT
riIy0OKOTO HCCIeOBaHHS O3TOr0 BOIPOCa, YTO M ONPENeNsieT aKTyalbHOCTh TeMbl CTaThH. B 3TOH CBs3M,
npejasaraeMble OpraHu3aluOHHbIE OCHOBBI (OPMHUPOBAHHSI CUCTEMBI BHYTPEHHET'0 KOHTPOJIS PUOOPETAIOT HAYYHOE
U MIPAKTUYECKOE 3HAYEHHE, U SBIIIOTCS a/IeKBaTHBIMH MOTPEOHOCTSIM COBPEMEHHOTO MPEIIIPHATHSL.

Kiio4eBble cJI0Ba: KOHTPOJb, CUCTEMA BHYTPEHHETO KOHTPOJISL, DJIEMEHTBI CUCTEMbl BHYTPEHHEI0 KOHTPOJIS,
(hopma opraHu3alMy BHYTPEHHETO KOHTPOJISI, KOCOPCHHT.
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THE SEARCH FOR THE EFFICIENT BUSINESS MODEL
FOR THE DAIRY SECTOR IN KAZAKHSTAN

Abstract. The article is devoted to the analysis of the problems and perspectives of the organizational
development of the dairy industry in the context of the problems of sharp growth of the productivity of labor and
export of processed products set in the last message of the President to the people of Kazakhstan. The analysis of
organizational innovations, modern business models used by the AIC, is carried out. The accumulated problems and
the main development trends that have manifested itself in the dairy industry in Kazakhstan over the past two years
have been analyzed. It is shown that there is a stable solvent demand for milk and dairy products in the present time,
which is still largely satisfied by retail sales of its production by small producers. Prices have been steadily rising;
accordingly, all enterprises of the dairy industry have prospects for the further development. However, no new
business models are being implemented and are not even planned in the State Program for the Development of the
Agro-Industrial Complex adopted last year. It is established that the development of dairy enterprises does not bring
Kazakhstan closer to the solution of the task set in the President's message to increase labor productivity and the
share of exports of processed products over the next five years. The results of a survey of the owners of milk
processing enterprises and dairy farms of the East Kazakhstan, Zhambyl and South-Kazakhstan regions, which over
the past two years have been actively involved in sectoral integration processes, are presented in the work.
Evaluation of the willingness of the economic agents of the dairy industry to participate in new business models,
network structures of small business integration in the value chains of large enterprises has shown the demand for
the development of a qualitatively new information and analytical support for forecasting and planning the formation
of new business models in the dairy industry in Kazakhstan.

Key words: dairy industry, business model, organizational innovation, network structure, integration process,
economic agent, system integrator, information system.

Introduction. In the message of the President to the people of Kazakhstan dated January 10, 2018,
the enterprises of the agro-industrial complex (AIC) had been given a task to increase labor productivity
and export of processed products "at least 2.5 times over the next five years" [1].

This should be fully applied to the Kazakhstani livestock, in particular, to the dairy industry. The
country has a significant natural potential for the development of a dairy herd of pasture and, accordingly,
milk production, which, due to its high qualities, can experience the special demand in world markets.

However, the achievement of the goals set in the message is hampered by a number of problems.
Among them, as noted in the State Program for the Development of the Agro-industrial Complex (2017),
is insufficient supply of fodder, a low proportion of the breeding stock of animals, inadequate sowing
areas for fodder and forage crops, irrational use of pasture lands, incomplete coverage of farm animals
with the veterinary and preventive measures, [2].

The message outlines the main ways to solve the problems of the industry, which are presented as
"smart technologies", including the transition to the modern business models that ensure an increase in the
effectiveness of economic interaction and cooperation of all sectors in the value chain of agricultural
enterprises [1].

According to O. Sabden, the goal of transition to the new business models is that "small business
from an almost isolated subsystem of the national economy should turn into an organic part of a single
production and the financial complex ... it is necessary to create conditions in which large business in the
process of cluster formation massively involves small businesses in their activities" [3].
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Methods

The aim of this research is to analyze the problems and prospects for the organizational development
of the dairy industry in the context of sharp growth in labor productivity and export of processed products

Analysis of secondary (previously collected by other researchers) information, as well as statistical
data, used in:

— considering modern business models of the agro-industrial complex - network structures for
integrating small businesses into the value chains of large enterprises;

— analyzing the accumulated problems and the main development trends in the dairy industry in
Kazakhstan over the past two years;

In order to assess the willingness of the economic agents of the dairy industry to participate in the
new business models, we conducted a survey among the owners of the milk processing enterprises and
dairy farms in East Kazakhstan, Zhambyl and South Kazakhstan regions, which over the last two years
took an active part in integration processes in the sector.

Interviewing is a used method of collection of primary data in the study, including open questions,
semi-structured and carried out by phone. 58 respondents agreed to participate in the interview. The main
condition of participation was anonymity: the non-disclosure of personal data and commercial
information in relation to the name of enterprises.

In the process of the analysis of collected data, the qualitative methods of analysis were used: the
number of respondents is insufficient for applying mathematical statistics methods. However, according
to authoritative experts, when using qualitative methods of analysis, the number of respondents may be
small; statistical analysis of data, as a rule, is not carried out [4]; the results of qualitative analysis are
easier to identify cause-effect relationships, compared with quantitative methods of analysis [5].

Literature review

1. The competitiveness of the processing enterprises of the agro-industrial complex at the end of the
last century became critically dependent on their ability to accommodate the main business processes and
management models on the basis of unified information channels with their suppliers and customers
throughout the supply chain. Methods of solving this problem were considered in the concept of the
Supply Chain Management (SCM) [6].

After decades, with the onset of the " grave new world: the end of globalization" [7] the use of the
food resources by the economically developed countries as an instrument of geopolitical domination over
other countries led to the global transformations in the world food market:

— the redistribution of the food flows between developed and developing countries;

— transition from the "the steadily low prices era" to the period of the high price volatility;

— the shift of the market from the limited demand model to the limited supply model [8].

In recent years, active use and further improvement of the methods of state protectionism have been
observed throughout the world. The main trend of the world food market is tightening protectionist
policies and ignoring the international trade rules and rules formed in the 20th century [9].

2. The term "cluster" has been used to refer to "a group of geographically neighboring interrelated
companies and related organizations operating in a particular sphere, characterized by the common set of
activities and mutually complementary” (for analyzing the degree of coherence of actions of independent
economic entities, one of the methods of mathematical statistics, the so-called cluster analysis) [10].

The term of "cluster" as a "statistically established class of related elements in a certain aggregate of
them" is still used in many fields of science - chemistry, physics, sociology, astronomy [11].

However, in the Economics of the 21st century,

- when household incomes are steadily declining for already two decades [12];

- when specialists have proved that several decades of continuous economic growth in the 30-70's of
the twentieth century does not at reflect the general laws of the world development, but are merely "a
consequence of the accidental coincidence of several historical events" [13];

- cluster analysis has largely lost its predictive power in assessing the coherence of the actions of
independent economic entities [14,15].

A kind of "structural embodiment" of the SCM concept mentioned above was the formation of the
qualitatively different business models that are described in the modern economic literature in terms of
"networked integrated structures" and "integrated corporate entities" [16,17].
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In fact, this is the same socio-economic phenomenon that has been once referred to as the "cluster”.
However, to describe their formation, very different mathematical methods are now used: the so-called
multi-agent modeling [18,19,20]. Therefore, in this study, we will treat them as network structures for the
integration(NSI) of enterprises in the AIC.

3. Most of the enterprises of the AIC, being formally independent and independent subjects of the
market, nevertheless, are not self-sufficient and investment-attractive, unable to develop on the principles
of self-sufficiency and self-financing, to participate fully and on an equal footing in inter-industry
competition. The general trend in the development of the agro-industrial complex is the formation of NSI,
which includes enterprises of all segments of the value chain "production (crop and livestock production)
- processing (food industry) - distribution (wholesale and retail trade)" [9].

NSI is a set of economic agents carrying out economic activities, which, unlike a corporation, may
not have a certain legal status and formalized organizational structure. This is a complex multi-level
socio-economic system that has a distributed management system with an informal coordinating center (a
system integrator) [16].

The mechanism of formation of NSI is described in studies on economic sociology [21,22]. The main
structural component of the NSI is not a subsidiary company (as a holding company), but an economic
agent that can have a variety of organizational forms and legal status. In other words, the NSI in principle
does not have an organizational structure. This is an informal business community, "whose agents can
directly interact with other organizations, integrate into their structure or, conversely, exit from them
depending on the market situation” [23].

4. A distinctive feature of the NSI is that their existence in principle is impossible without a realistic
strategy. The strategy induces independent economic entities to follow the rules of interaction established
for the participants of the NSI by her informal management center - a meta-agent, a system integrator. If
they consider that the strategy is not effective enough, they will simply leave it, they will find another,
more efficient, system integrator.

The special difficulty of strategic planning for the meta-agent - the system integrator of the NSI is
that the system of concepts describing business processes does not coincide with the system of concepts
used in strategic planning [17].

The activity and structure of the NSI are described with the help of a qualitatively different terms:
institutions, agents, formal and informal rules governing their interaction, and so on. Even the basic terms
of the theory of strategic management of organizations are difficult to apply without additional
qualifications and explanations. The "classical" methodology of strategic planning cannot be used by the
system integrator at all.

Results

1. Average per capita milk consumption in Kazakhstan is 235 kg per year, while in European
countries this figure is more than 400 kg per year [24].

The Kazakhstani dairy industry is not yet able even to provide the population of the country with a
quality product.

The main producers of raw materials for the dairy industry in Kazakhstan are personal subsidiary
farms with the number of one to five head of cattle. Currently, these farms provide, according to different
estimates, 80 to 85% of marketable milk for industry. The number of cows in private households is 86%
of the total number of livestock; 94-95% of dairy products produce 167 thousand peasants and 2 million
200 thousand subsidiary farms [25].

Significant dispersion of the dairy production on small-scale farms, with non-compliance with the
ration of feeding and keeping animals, as well as equipment for storing and cooling milk, adversely
affects milk yield and quality. From the average Kazakhstani cow, 2233 liters of milk are annually
obtained, while in Russia the corresponding figure is 3,500, in Belarus 3000 liters, and Germany 6923,
Canada 7962, and in the USA 9219 liters [24].

As noted in the "State program for the development of the agro-industrial complex of the Republic of
Kazakhstan", the share of premium milk in Kazakhstan occupies only 2-3% of the production volume, a
small portion is occupied by the first grade, the bulk belongs to second-class milk.
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Milk produced in such farms falls on industrial processing in a very limited amount, because in most
cases it is irrationally used for personal consumption and sold through unofficial channels. Only about a
third of milk produced in Kazakhstan undergoes industrial processing. Milk processing enterprises
provide only 27% of the country's consumption of packaged milk; while the production capacity for
industrial milk processing is not used in full [2].

2. As the analysis has shown, over the past two years, integration processes among the small
producers of marketable milk have intensified in the dairy industry (association in agricultural production
cooperatives):

— in the Zhambyl region, about 700 small and subsidiary farms joined several dozen cooperatives;

— in the South-Kazakhstan region, by the forces of 20 cooperatives 33 module milk reception stations
were opened,

— in the Kokchetav region, four milk processing enterprises receive marketable milk from 530
personal farmsteads, united in 15 cooperatives;

—43 and 7 points of milk reception have been created in the Aktyubinsk region.

At the same time, construction of milk-processing farms in milk processing enterprises continues in
Kazakhstan. Thus, in the Almaty region, Adal company found a solution to the problem of the shortage of
raw milk, creating a production complex so-called "farm-plant". The livestock of this farm is more than
1000 milch cows; from 2014 to 2017, the average milk yield was increased from 5 thousand to 7.5 liters
per year; total investment in this project amounted to about 5 billion tenge

However, such a large-scale investment can afford a few enterprises of the dairy industry. In the East
Kazakhstan region, three dairy processing companies combine support for agricultural cooperatives (36
milk reception points for small producers) with the construction of their own dairy farms (they have
already built 37)/

3. The most interesting, in our opinion, results of our survey of managers of milk processing
enterprises and dairy farms are illustrated in the diagrams of Fig. 1-3

other

dependence of the enterprise on business
partners

increase in the company debts

improving the quality of products

stability, confidence in the future

growth in output

Figure 1 — The structure of answers to the question: What
is the most significant result of participation in sectoral integration processes?

As we see, for the majority of respondents, the most significant changes are an increase in the
company's debts and an increase in the company's dependence on business partners; in the prospects for
growth in output and confidence in the future, most respondents are not at all sure about the answer.
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other

the dependence of the enterprise on
business partnerships, the...

as a natural and spontaneous

as requiring compliance with many new
rules and documentation

as insufficiently thought out, we had to

. ain
learn from our mistakes

as reasonable, rational, effective

Figure 2 — The structure of the answers to the question: How do you assess
the integration processes in which your enterprise took part?

The respondents' assessment of the practice of sectoral integration ("formation of clusters") is

negative: the procedures are not sufficiently thought out, they had to learn from their mistakes; They are
now required to comply with new rules and documentation.

other h 3

itis not a good idea - 5

everything is fine _ 10

in other financial terms 17

in improving

in additional information for participants _ 37
I—— s

10 20 30 40

o

Figure 3 — The structure of answers to the question: In your opinion, are integration procedures
("formation of clusters") needed? (you can choose two answers)

As we have observed, in the opinion of the overwhelming majority of respondents, the main problem
is not the terms of financing, but in the lack of information.

Discussion of findings

1. Up to the current date, the country has maintained a stable solvent demand for milk and dairy
products, which is still largely satisfied by retail sales of its products by small producers. Prices are
steadily growing [26]; accordingly, all enterprises of the dairy industry have prospects for development.
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However, no new business models are being implemented, which is also not even planned in the State
Program for the Development of the Agroindustrial Complex (2017) [2].

The development of dairy enterprises does not bring Kazakhstan one step closer to the solution of the
task set in the President's message to increase labor productivity and the share of export of processed
products grow over the next five years "at least 2.5 times" [1].

Obviously, this requires the development of the industry development strategy with a focus on
organizational innovation.

2. The scientists of Kazakhstan have previously repeatedly developed organizational innovations for
the dairy industry.

So, A.K. Zhumaev (2009) carried out mathematical modeling of the Kazakhstani dairy market and
its’ production and solved a number of tasks of multiply connected management of a large dairy company
(that strategy for the development of the dairy industry, which in practice was implemented by Adal
company) [27].

G.N. Nakipova, M.Zh. Kamenova and K.A. Akhmetova (2013) have analyzed integrated accounting
of multidirectional trends in the production, distribution and consumption of dairy products, extrapolation
and exponential smoothing methods were developed [28].

However, these studies do not answer the main question facing the dairy industry: how to improve
the efficiency of the interaction of small/micro businesses and large processing enterprises in the context
of the problems of sharp growth in labor productivity and export of processed products.

Conclusion

In our opinion, to address this issue as a promising new business model of the dairy industry should
adopt the NSIL.

As a result of our survey among the participants of the milk processing enterprises and dairy farms,
we were convinced by the demand for the development of a qualitatively new information and analytical
support for forecasting and planning the formation of NSI enterprises in the dairy industry.

The information system, without which, in principle, it is impossible to form the network structures
of economic agents, should provide the following:

- exchange of information between all active and potential NSI participants;

- the unity of formal and informal rules of doing business in the NSI;

-analytical support for making timely and adequate managerial decisions by the system
integrator/meta-agent.

To solve the first two tasks, it is quite enough to create an Internet server, which publishes all the
working materials with detailed headings available to network participants; electronic mailing lists (based
on e-mail and Internet forums) on specific topics of the project and sub-projects, as well as an information
portal that will cover the activities of network participants.

In order to solve the third task, analytical support of the system integrator/meta-agent acceptance of
timely and adequate managerial decisions, it is necessary to develop a special information system
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KA3AKCTAHHBIH CYT OHEPKOCIBI TUIMAI BU3HEC YJII'ICIH I3JEYE

AnHoTtanus. byn makana En6acsinbiy Kazakcran xanksiHa apHaraH. JKongayblHaa OenriieHreH eHOeK eHIMIUIINiHIH
KYPT ecyi JXKoHE OHJEIreH OHIMJIEPAl 3KCIOPTTay Macesenepi OOWBIHINA CYT ©HEPKOCIOiHIH YHBIMIBIK JaMybIHBIH
npoOiemManapsl MEH HepCIeKTHBAJapblH TalJayFa apHairaH. YHBIMIACTHIPYNIBDIBIK WHHOBaNMsuIapra, srHH AOK
KOJIJJAaHATBIH 3aMaHayd OW3HEC-YITiIepre Tajauay *yprisiiii.
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Counrbl eki xbl1a KazakcTaHHBIH CYT ©HEPKOCiIOiHE KOpiHic Tayblll, XKUHAKTAIFaH IpobaeManap >koHe Herisri gamy
TEH/ICHIMSIAPHl KapacCThIPbUIABL. BYriHTI TaHIa CYT JKOHE CYT OHIMJEpi TYpaKThl TejeMre KaOileTTi CypaHbICKa He
eKeHJIri alKblH KepceTinai, Oyl CypaHbBICTHIH 0achIM Oeuliri oii KyHre AeiiH IIaFblH OHAIPYIIUIEpAIH 63 eHIMAEpiHiH
Oeurmrek cayaamapbl apKbUIbl KaHAFaTTaHIBIPBLTY IA.

Baranap TypakThl TYp/e ecy/ie; THiCiHIIe, CYT OHepKaciOiHaeri OapIiblK KOCIIOpbIHAAp JaMy [EepCeKTHBANapblHa He.
JlerenMeH, emkaHaail xxaHa OU3HeC yIriiep iCKe achIpblMay/ia - OYJI TiNTi 6TKEH XKbUIbl KAObUIIaHFAaH ATPOOHEPKICINTIK
KeUIeH/ 1 JaMbITyAbIH MeMileKkeTTik OarnapiaMachinaa aa sxocnapianbarad. CyT KOCIIOPBIHIAPBIHBIH AaMybl i Je Oonca
Kazakcran Ilpesunentinin JKongayslHaa KOWBLIFAH anjgarbl Oec kbulga €HOCK OHIMILIITIH apTThIPY JKOHE OHJICITCH
OHIMJIEpAIH OSKCHOPTHIHBIH YJIECiH YyiFaiiTyra OarbITTalFaH MiHAETTepAi oOpblHAayra Oip Kagam Oonca Ja
JKacaMaNTBIHIBIFBl aHBIKTAJI/IBL.

CoHFBI €Ki KbUIa OHEPKICINTIK MHTErpalusIbIK yaepicrepae Oencene atcaibickan Ibirbic Kazakcran, KamObin
skoHe OHTycTik KaszakcTaH oONBICTApBIHAAFBI CYT OHAIPYIII KOCIMOPBHIHAAP MEH CYT (epManapblHbIH OaclIbuiapbIHaH
QJIBIHFAH cayalHaMa HOTIbKellepi ychiHbuTyga. CYT eHEpKoCiOiHIH SKOHOMHKAIBIK areHTTEepiHiH jkaHa OH3HeC yIirize,
HIaFbIH OM3HECTEPMAiH ipi KOCIMOPBIHAAPIBIH OHAIPY-OTKI3y Ti30eKTepiHe Oipiryaeri >KeNmimiK KypbUIBIMAA KaThICYFa
JAWBIHABIFBIH Oaranay jkaHa calajbl aKIapaTThIK XKoHE OO/DKay aHAIUTUKAIBIK KOJNJAayldbl JaMbITy KaKCTTUIINiH >KoHE
KazakcTaHHBIH CYT ©HEpKICiOi YIIIiH )kaHa OU3HEC YITUIepiH KAIBINTACTRIPYIbI )KOCHApiiay KaKeTTUTIrH alKbIH KOPCETTI.

KinT ce3nep: cyr eHepkacibi, Ou3Hec yIri, YHBIMIACTHIPYIIBUIBIK HHHOBAIUS, XKEIIK KYPbUIbIM, HHTETPALIUSIIBIK
MpoLEeCcC, SKOHOMHUKAJIBIK areHT, )KYHeIiK HHTerpaTop, aKnapaTThIK XKyiie
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MOJIOYHAS OTPACJb KA3AXCTAHA B IOMCKE D®®EKTUBHON BU3HEC MOJIEJIN

AHHoTanus. CTaTbs NOCBSILEHA aHANU3Y NPOOIEM U NEPCIEKTUB OPraHU3aLUOHHOIO Pa3BUTHS MOJIOYHON OTpaciIH
B KOHTEKCTE 3a/1a4 PE3KOro PocTa MPOU3BOIUTEIFHOCTH TPY/AA H IKCIIOPTA MepepaboTaHHOW MPOIYKIIHHU, TOCTABIEHHBIX B
nocneaneM [locnanuu Ipesunenta Hapoay Kaszaxcrana. [IpoBenén ananu3 opraHuM3allMOHHBIX MHHOBAIMM — COBpEMEH-
HBIX OM3HEC MoJeneit, ucrnoib3yeMbix ATTK.

PaCCMOTpeHbI HAKOITMBIIHNECA HpO6HCMbI U OCHOBHBIC TCHACHIHU Pa3BUTHUSA, IPOSIBUBIIUECI B MOJIOYHOM oTpacin
Kazaxcrana 3a mociennue 1Ba roga. [loka3aHo, 4TO IO HACTOSIIETO BPEMEHHU B PECITyOJIMKE COXPAHSETCS CTaOMIBHBIHA
IUIATEXECTIOCOOHBIM CIIPOC Ha MOJIOKO U MOJIOYHBIE IPOAYKTHI, KOTOPBIA B 3HAYMTENBHOM dacTu BCE emé yIOBIETBO-
psiercst 3a CU€T PO3HHMYHOM MPOAAXKU CBOEH MPOAYKIMU MEITKUMHU MPOU3BOIUTEISIMH. LIeHBI YCTOWYIHNBO pacTyT; COOTBET-
CTBCHHO, Y BCEX HpC,EalI/IﬂTI/II;’I MOJIOYHOM OTpaciii €CTb NEPCIEKTUBBI JIs1 pa3BUTHA.

OnHako HMKaKMX HOBBIX OM3HEC MOJeNell He BHEAPSETCS — M 3TO JaKe He IUIAHUPYETCS B NPUHATOH B MPOILIOM
roxy I'ocynapcTBeHHON nporpaMme pa3BUTHsI arpONPOMBIIIIEHHOIO KOMILIEKCA. Y CTAHOBJIEHO, YTO Pa3BUTHE MPEANpUsi-
TUH MOJIOYHOHM OTpaciy MOKa HH Ha mar He npuommkaer Kazaxcra k pemenunto nocrasieHHod B [locnanuu [Ipesumenrta
3aJa4y YBEJIUUEHHUS 3a OMKalIue ATk JIET IPOU3BOAUTEIBHOCTH TPY/A U JOJIU HKCIIOPTA NepepaboTaHHON IPOAYKIIHY.

IpeacTaBieHsl pe3yabTaThl OMPOCa PYKOBOJHUTENEH MOJOKONEpepadaThIBAIOMINX MPEANPUSITAN U MOJIOYHO-TOBAp-
HbIX (epM BocTouno-Kaszaxcranckoit, Kamo6suickoil n FOxxuno-Kazaxcranckoil o6nacteif, KOTOpbIe 3a IOCIEAHUE ABA TOa
AKTHBHO YYaCTBOBAJIH B OTPACIIEBBIX HHTETPAIIMOHHBIX IIPOIIECCaX.

OmeHKa TOTOBHOCTH YKOHOMHYECKUX areHTOB MOJIOYHOH OTPAciy K yYacTHIO B HOBBIX OM3HEC MOIENAX, CETEBBIX
CTPYKTYpax MHTEIrpaly Majaoro OusHeca B NPOU3BOACTBEHHO-COBITOBBIE LEMOUKU KPYIHBIX IPEINPUITUI MT0Ka3ana BOC-
TpeOOBaHHOCTh Pa3pabOTKH Ka4yeCTBEHHO HOBOTO MH()OPMAIMOHHO-aHATUTHYECKOTrO0 OOECIIEYCHHUs! MPOTHO3UPOBAHUS U
IUIaHUPOBaHUsl (POPMUPOBAHUS HOBBIX OU3HEC MOJeel B MoI0o4HOH oTpaciu Kazaxcrana.

KiioueBble ci1oBa: MOJOYHAs OTpacib, OM3HEC MOJENb, OpPraHM3ALMOHHAS HHHOBAIWS, CETeBas CTPYKTYDa,
UHTETpalMOHHbLI [IPoLece, SKOHOMUUECKUH areHT, CUCTEMHBIIA MHTErpaTop, HHGOPMAaIMOHHAS CHCTEMA
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DEVELOPMENT OF NOZZLE-FREE CAPILLARY POROUS
DUST-AND-GAS COLLECTORS WITH FOAM GENERATING
AND DEFOAMING STRUCTURES

Abstract. The nozzle-free foam generators of air mechanical foam were designed along with its case, inlet and
outlet nozzles, a set of grids and sprayer. They help to conduct foam generation processes with high effectiveness
under low hydro-and-gas dynamic resistance. For further enhancement of the combined processes of gas mechanical
foam and collecting micro-and-ultramicroscopic dust, a dust collector along with its case, inlet and outlet nozzles, a
set of grids and sprayer was proposed, which is equipped with defoaming grid porous structure, whereas foam
generating and defoaming structures are installed into in case consequently as per the dusty gas movement and
sludge collector. Besides, each subsequent grid of foam generating porous structure is made with the increased size
of cells following the cleanable gas; e.g. made of metal cells for clearance 0,08*%0,14*1, and defoaming made of
grids with decreasing size of cells following the cleanable gas, e.g made of metal cells for clearance 0,4*0,14*0,08.

Key words: dust-and-gas collector, capillary porous structures, porous foam generator, foam generation, heat-
mass exchange, vapor bubble.

V]IK 697 (075,8)
A.A. Feﬂﬁaql, K.K. lllokosaxos’

' ToxTop TexHmuecknx Hayk, npodeccop BAK, kadempa «Temnobie SHEpreTHUECKHE YCTAHOBKI,
AJMaTUHCKUH YHUBEPCUTET SHEPTETUKHU U CBSI3U;
?IOKTOPaHT AJIMATHHCKOTO YHHBEPCHTETA SHEPIeTHKH H CBSI3H, CIenUatbHOCTh « TerosHepreTnkay, kadeapa
«TemnuoBbIe SHEPTETHYECKIE YCTAHOBKMY, HHXKEeHEP-TPoeKTUPOoBIMK AO «Ka3axckuil HHCTUTYT HEQTH U ra3a»

PA3PABOTKA BE3®OPCYHOUYHbIX KAITMJIVIAPHO-IIOPUCTBIX
NBbLIET'A30YJOBUTEJEMA C IEHOTEHEPUPYIOILIIUMHA
N NNEHOTACAIIUMU CTPYKTYPAMU

Annoranus. Pa3paboTanbl 6e3opcyHOUHBIE TIEHOTEHEPATOPHI BO3AYIIHO-MEXaHUIECKOH TIEHBI, COACPKAIINI
KOPIYC, BXOJHOH M BBIXOJHOM MaTpyOKW, MakeT CETOK, pachbumnTenb. OHU IO3BOJISIOT MPOBOAWTH IPOLECCHI
TeHepaIuy TEHBl C BBICOKOH 3(P(PEKTUBHOCTBIO NMPH MAJbIX THAPO- M T'a30ANHAMHUYECKUX CONPOTHBICHHAX. [l
JanbHEHIIe MHTCHCU(HKALMA COBMECTHBIX ITPOIECCOB TI'€HEPAIMM T'a30MEXaHWYECKOW IEHBI M YyJIaBIHBAHUS
MHUKpPO- U yJIbTPAMHUKPOCKOIHMYECKOW MBIIM TPEUIOKEH MBIICYJIOBUTENb, COJISPKAIINN KOPIYC, BXOIHOH H
BEIXOJTHOW MATpyOKH, MAKET CETOK, PaCIbUINTENh, KOTOPHIA CHAOXEH IEHOTACSIIEH CeTYaTOl MOPUCTOH CTPYK-
TypOH, NPUYEM IEHOTCHEPUPYIONIAas W IEHOTracsAIasl CTPYKTYPhl YCTAHOBJICHBI B KOPITyCe€ ITOCIEIOBATEIHHO IO
XOAy JIBIDKCHHMS 3allbUICHHOTO ra3a, ¥ myraMocOopHukoM. Kpome Toro, Kaxzaas mocienayromas ceTka NeHOTeHepH-
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pyroleil ceTyaTtoi MOPUCTOM CTPYKTYPHI BBINOJHEHA C YBEIMYMBAIONIIMMCS Pa3MEPOM SUEeK MO XOAY IBHIXKCHUS
OYHMIIIAEMOTO Ta3a, HalPUMEp, U3 METAUIMYECKHUX ¢ pa3zMepoM siueek Ha mpocseT: 0,08*%0,14*1, a menoracsimas — u3
CETOK C YMEHBIIIAIOIIMMCS Pa3MEPOM siYeeK 10 X0y JBHKCHHUS OYMIIIAEMOT0 ra3a, HalpuMep, U3 METAIMYECKUX C
pasmepom stueek Ha npocseT: 0,4*0,14*0,08.

KaioueBble cjioBa: MbUIEra30yJOBHUTENb, KANWIUIIPHO-TIOPUCTBIE CTPYKTYPbI, HOPUCTBIH IEHOTEHEepaTop,
MIEHOTeHEePaIHsl, TEINIOMAacCOOOMEH, TAPOBOH ITy3bIPb.

HccnemoBanne mpoOIECCOB TEMJIOMAacCOOOMEHa KHIEHHEM YHCTHIX JKHIKOCTeH B KalWUISIPHO-
MOPHUCTBIX CTPYKTYpax BBISIBUJIO IIOBEJCHHWE BHYTPEHHHUX (TEPMOTUAPABINYECKUX) XaPaKTEPHCTHUK
(3aporkaeHue mapoBoi (hasbl, IUIOTHOCTH IEHTPOB T€HEPAaIliH, BEIOPOC Kamelb U3 CTPYKTYPHI, OTPHIBHON
MaMeTp W YacToTa OTphIBa IMy3BIPEH, CKOPOCTh pocTa my3bipei [1-5]. beumn pa3paboraHbl pa3mudHbIC
MOPHUCTBIE CHUCTEMbl NPUMEHUTENBHO K TEIUIOBBIM JHEPreTUYECKUM YCTaHOBKaM [6] W ¢ Ienbio HX
pacuera o0OpaboTaHBl SKCHEPUMEHTAIbHBIE AaHHBIE C TOYHOCTHIO +20% B BHIOE KPUTEPUAIBHOIO
ypaBHeHus A OapOoTaxka, BIyBa, OTCOCA, MICEBIOOKIKCHNUS, IEHOTCHEpallH [7] U CKOHCTPYHPOBaHBI
BBICOKO3(eKTHBHBIC 06€3(h0OpCYHOUHBIE KAMIIIPHO-TIOPUCTHIC MBUIETa30yIOBUTEH C TICHOTEHEPHPYIO-
MMM U TIEHOTaCALINMHU CTpyKTypamu [8-13].

PaccmoTpuM XapakTepHBI ammapar W3 HOBOro Kiacca 0e3()OpCyHOUYHBIX IBLUIETa30yIOBUTENCH.
N3o0perenne aBtopoB «IlbuteymoBurens» [a.c.Nel456608, MKW E21F 5/04, 1989] otHocutcs
pa3IM4YHBIM 00JaCTSIM HAPOIHOTO XO3SHMCTBA IS BHICOKOAI((PEKTHBHOW OYMCTKH ra3a (Bo3ayxa) OT
MHKPO-H  yJIBTPAMHKPOCKOITHYEeCKOH mbim  ((pakmmii pasmepom memee 5*10° M m 0,25%10° ™
COOTBETCTBEHHO), HampHMep, MPH CKUTAaHUM TOIUIMBA, MEpepabOTKEe W TPAHCHOPTUPOBKE MBUISIINX
MaTepHaNoB, IPH YOAJIIEHNH BEHTHIISIIIHOHHBIX BEIOPOCOB.

W3BecTeH meHHBIN anmapaTr I yIaBIMBaHUA ra3oB M asposoiieil [a.c.Ne309717, kn.B. Old 47/04,
1971], conmepskamtuii maTpyOKu BBOJIAa U yIaJCHUS T'a3a, KOPITYC, BOJIOKHUCTYIO HACAAKY, PACIIOIOKCHHYIO
B KOpITyCe, MPOKJIAIKy-TIepErOpPOAKY, KaIuIeOTOOMHHUK.

HepmocraTtkoMm ycTpolicTBa siBisieTcss HH3Kas 3QQEKTHBHOCTh YyIABIMBAHUA MHKpPO- W YJIbTpa-
MHUKPOCKOITMYECKON IbUH, OMpefesieMas pazMepaMyd IOp HAcaJKHW, 9TO B CBOIO OYEPEdb CO37aeT
BBICOKYI0O MaTepHaJlOEMKOCTh, OOJIbIINE THAPABINYECKUE CONMPOTHUBIICHHS MO ABMKECHUIO KUIAKOCTH H
ra30IMHAMHYECKIE COMMPOTUBIICHHUS MTPH MPOKAYKe ra3a (Bo3ayxa).

HebOonpimass mpomomKUTEeNpbHOCTh PabOTHI MEXIy pereHepalsiMi 3a c4eT 3a0WBaHHsA TIOp
BOJIOKHUCTOW HACAIKW SIBIISETCS Cephe3Hoil mpobiemoil. Ilena obOpasyercs BHE MOPUCTOTO Tella U
HaOpachIBaeTCs Ha €ro IMOBEPXHOCTh. OTO CHIKaeT J(GGEKTHBHOCTh VJIABIMBAaHUS TBUTH U
MHTEHCHBHOCTb MPOILIECCOB MACCONEPEHOCA, YTO MPHBOAUT K POCTY MAaTepUallOEMKOCTH, rabapuTOB U
MAacCHl armmapara.

[ToTok raza, mpoxozs 4epe3 BOJOKHUCTYIO HAcajKy, MPEOJ0JIeBaeT OOJBIIOE Ta30AWHAMUYECKOE
COIIPOTHBIICHHE. JTO CBS3aHO C MEPEPacX0I0M SHEPTHH Ha €ro MPoKadky. [IpogonKuTenbHOCTh PadoThI
MEXIy pereHepalsiMi TaKoro ammapara OyIeT HEBBICOKOH, IMOCKOJBKY IOpPhI B BOJIOKHAX HAadyHYT
3a0MBAaThCS MBUTMHKaMU. Bce 3T0 yCIOXHACT SKCIUTyaTalHIo anmapara 1 yMEeHBIIACT ero HaJAeKHOCTb.

B mpemnaraeMpIx KanmDIsIpHO-TIOPUCTRIX CTPYKTypax 0e3(popCyHOTHOTO IBIIeTra3oyaoBuTels [8-13]
BBICOKYIO 3()()eKTHBHOCTD YJIABIMBAaHUS MHKPO- U YIBTPAMHUKPOCKONUYECKOH MBUTH MOXHO OOBSICHHUTH
TUQPY3MOHHBIM MEXaHU3MOM OCAXJICHHS MbUIM B TEHHOM IIOTOKE B 00ObeME W Ha TOBEPXHOCTH
CTPYKTYpBI, KOT/Ia TBUITMHKH WCIBITBIBAIOT HEMPEPHIBHOE BO3JICHCTBUE MOJIEKYN Ta3a, HaXOJIAIIETocs B
OpOYHOBCKOM [BIDKCHHH, TPUYEM IIOIBXKHOCTh YacTHIl OyJeT yBelHueHa IyTeM TepModopesa,
BO3HHUKAIOMIETO 32 CUET PA3HOCTH TEMIIEPATyP MEXAY CKEIeTOM ITOPUCTON CTPYKTYPHI, IEHHOTO IIOTOKA U
YacTHLIaMH TbUIH, U 3a cueT auddysnodopesa, BBI3BAHHOTO I'PaJAUEHTOM KOHLEHTPALUU KOMIIOHEHTOB
MEHHOTO TTOTOKA, YCHJIEHHBIM IPOIlecCaMi MCIIApEHUs TIEHOOOPAa3yIOIIEro pacTBOpa B 00beMe MOPHUCTON
CTPYKTYpHI U YaCTUYHOH KOHJCHCAIIUH ITapa MeHHOT0 IMOTOKA.

Bricokast ycTOHUMBOCTE W CTaOWILHOCTH IUIGHKHA JKAIAKOCTH B SYeHKaX CETYaThIX CTPYKTYp
obOecrieunBaeTcsi pPaBHOMEPHBIM TIOJBOJOM KHIKOCTH pAcIBUIMTENS W TMo3Boiser B 1,5+2 paza
YMEHBIINTh PAacXoll MEHOOOpa3ymoIIero pacTBOpa NpPU COXPAHEHHWH CTOMKOCTH, IHUCIEPCHOCTH H
BBICOKOKPATHOCTH TIEHBI, TTOJIyIacMOU B TIEHOTCHEPUPYIOMIECH CTpYKType [8-13.]
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Kaxk noxka3piBatoT onbITHI [8,13] ruapaBInyecKoe COMPOTUBICHUE CETUATHIX MOPUCTHIX CTPYKTYp IO
CpPaBHEHUIO C BOJOKHHCTOM HACAJKON YMEHBIIUTCS B JACCATKU pa3, a ra30JJUHAMUYECKOEC — B HECKOJIBKO
pa3. 3a cdeT TOro, YTO MpeIaraeMple MOPUCTBIE CTPYKTYpPHl MMEIOT OOJBIIHME pa3Mephl sSUeeK II0
CpPaBHEHUIO C MMOPAMU BOJIOKHHCTON HACAJKH, CYIIECTBEHHO YBEIUUYUTCA TIEPUOJ MEXKIY pPEeTreHepalusIMu
CEeTOK, a 3HAYUT, YIPOILAETCs IKCIUTyaTallis ¥ MOBHIIIAETCS HAIeKHOCTh PA0OThI MBUICYIOBUTENS U CPOK
CITyXKOBI.

OpraHu3oBaTh yCTOWYMBEIM Mpolecc B MHOrO(a3HOM CJIO€ C IOMOIIBIO BOJOKHHUCTBIX W UM
MOAO0HBIM (GHUIBTPYIOMUM MaTepruaiaM (MeTaUIOKepaMUIeCKUe, CTICUCHHBIC ITOPOITKN) HE yIaeTcs, TaK
KaK Ty3bIpH TICHBI 3aKyMOPUBAIOT TMOPHI HACAJKW, NPEKPAIlald TOCTYIUICHHE CBEKUX MOPIHN
MIeHO00Pa3yIOIIeH KUAKOCTH K ITy3BIpeTeHEPUPYIONTUM ITOpaM IpH Harpy3kax B (2...2,5) pa3a MEHbBIINX,
YeM ]ISl CETYATHIX CTPYKTYP.

PaboTaeT mpUICYTOBUTEND CIASAYIOMAM 00pazoM.

3arpsi3HEHHBIN MHUTBI0 TTOTOK BBOJUTCS 4Yepe3 MaTpyOOK IMOABOIA 3albUICHHOTO raza | B Kopmyc
neuteynoButenss 2 (puc.l). OuucTtka raza OT MHUKPOCKONUYECKOM TBIIM MPOU3BOAUTCA B
MIeHOTeHepUpYyIoIel mopucton cTtpykrype 3 Buma 0,08*0,14*1. 'azomexanudeckas meHa 10 BBIIyBacTCS
ra3oBbIM MOTOKOM M3 Y€K CTPYKTYpBI, CHa0kaeMol meHooOpasyomuM pacTBopoM 9, Hanpumep, [10-
12, mogaBaeMbIM U3 paclbUIUTENS 4.

[lopucrast cTpykTypa IO CpPaBHEHWIO C U30TPOMHON CTPYKTYpOH TIO3BOJSIET CYIIECTBEHHO
WHTEHCH(PUIIUPOBATH MACCOOOMEHHBIE MPOIIECCHI, IPOTEKAIOIINE B e 00beMe U Ha MIOBEPXHOCTH 3a CUET
00JIeTYeHHOTO pocTa My3bIpeid § OT BEpIIMHBI KOHYCa K €r0 OCHOBAHHIO, YTO MOBBIIIAET KOATYIHUPYIOIIYIO
cnocoOHOCTh TeHbl. CliegoBaTelabHO, MHTEHCH(UKALMS MPOLECCOB MPUBOAUT K POCTY 3)(HEKTUBHOCTH
yJIaBIUBaHUS MUKPOCKONMYECKOH TBLIM 3a CYeT TOBBIMEHHS Kod(QUIeHTa 3axBaTa MBUTH NMEHOH B
0o0BeMe CTPYKTYPHI U Ha €€ TIOBEPXHOCTH.

AV
£ -

/ 1S 7_,:;:_ ><
wl |- 1B H-| ] .
1 1P

Pucynoxk 1 - be3gopcyHOUHbIH KannUIIpHO-TIOPHUCTHIH MBLUICTa30yIOBUTENb C TICHOTCHEPUPYIOIINMY 3
1 TIEHOTACAIINMH 5 CTPYKTypamHu: 1 — BXoaHOI maTtpy0oK; 2 — KOpITyC MBUICYJIOBUTENS; 3 — IEHOTCHEPHPYIONIas IIOpHCTast
CTPYKTYpa; 4 — pacTIbUIUTENb; S5 — MEeHOTacAIIas IIOPUCTask CTPYKTYpa; 6 — BRIXOAHOW MaTpyOoK; 7 — IUIaMOCOOPHHK;
8 — my3bIph; 9 — meHoracsIas MOpHUCTast CTPYKTypa; 10 — rasomexaHudeckas IeHa;
11 — Iy3bIpH MEHBL; My, M, My, — PACXOBI IIEHEI, BO3ayXa (11apa)
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l'azomexanmdeckass meHa 10 Oyzer pa3pymaTrhCs OT TOBEPXHOCTH M B 00BEMe IIEHOTACAIICH
nopuctoit cTpykTypsl 5 Buma 0,4*0,14*0,08. Ily3sipu menbl 11 HaYHYT WHTEHCHBHO CXJIONBIBATHCS B
CTPYKType 3a CHeT pocTa CONpPOTHBICHUS OT OCHOBaHUS KOHyca CTPYKTYpPhl K €ro BEpIIHHE.
Mukpockonudeckasi NbUlb, COAEPXKAIAACI B pa3pyllacMON a30MEXaHUYECKOW IIeHe, MOJ ACUCTBUEM
TPaBUTALMOHHBIX CHJI W CHJI JAABJICHUS, CTEKAIOLIEr0 M3 PACHbUIMTENA 10 IMOBEPXHOCTH MOPHCTON
CTPYKTYPBI yCTPEMUTCS B IITaMOCOOPHUK 7.

I'a3 OynmeT HOMONHUTENBHO OYHIIATHCS OT MUKPOCKOITMYECKOW MBIJIM B TICHOTACSILEH CTPYKTYpe, Ilie
CYIIECTBEHHO MHTEHCHU(UIMPYETCS MPOIEcC pa3pylIeHus ra3oMeXaHHMYecKOH IMEeHBI 3a CYeT TOro, 4YTO
CeTKH HaOpaHbl C YMEHBLIAIOLIMMCS Pa3MEPOM SUEEK.

OT0 cnocoOCTBYET MOBBIIICHUIO 3()()EKTUBHOCTH yNaBIMBAaHUA MHKPOCKONHMYECKOW NBUIM Ha €e
MOBEPXHOCTH M B 00BbEME, 3a CUET Yero yBEIMUMBAEeTCs KOA(PPHUINEHT 3aXBaTa NbUIM U KOAryJIHpYyIOIas
CIOCOOHOCTH pa3pyIIaeMoro MeHHOro MoToKa.

I'a3, ouMIEHHBIN OT MHUKPOCKOTMYECKOW MBUIH, YOASIeTCs W3 ammapara depe3 marpyOok oTBoaa
OYHILEHHOTO ra3a 6.

OmnbiTel mokazanu [8,11], yTo Mo cpaBHEHUIO C QWIBTPYIOIIUMH MaTepHallaMH, TaKUMH Kak
MeTaJUIOKepaMUKa U CIICUSHHBIC TIOPOIIKH, PACX0]] ICHOOOPA3yIOIIEeTo pacTBopa cokpamaercs B (1,5...2)
pasa NpU COXPaHEHHH CTOMKOCTH, AMCHEPCHOCTH M BBICOKOKPAaTHOCTU IIC€HBI, THAPABINYECKOE
COTPOTUBJICHHE TI0 TPAHCIOPTY IMeHooOpa3ytomeld xuakocth ymeHbmaercs B (10...20) pas,
ra3olMHaMHYECKOe COINpPOTUBJIEHHE — B 1,8 paza, YTO yMEHbBIIAET MOILIHOCTh HAacoca M BEHTUIATOPA
(mpIMOcOCa), MaTepruaIoeMKOCTh U TabapuTel — B (2...2,5) pasza, Maccy ycTaHoBKH — B (3...4) paza.

CyIecTBEHHO MOBBIIAECTCS MEpUOJ MEXKAY pereHepauusiMu U 3(G(GEKTUBHOCTh  yJIABIMBAHUS
MHUKPOCKOITUYECKON TBUIH, KOTOpasi MOXKET JOCTUraTh 3HaueHui (99,6...99,8)%, ynpomaercs: ycnoBus
9KCIUTyaTalllii, BO3pAacTacT HaIeKHOCTh NBUICYJIOBUTENS M CPOK €ro CIyXKObl, YTO TMOATBEPKIACTCS
aKTaMU TpecTa «Anma-ATtanHxcTpoin» u AnMa-Atuackoi TOLI-2.

DOKOHOMHUYECKHHA 3PGHEKT OT BHEAPCHUS NPEIIOKEHHOTO IBUICYJIOBHUTENS OyAeT MMETh MECTO 3a
CYET COKpaIlleHHs pacxoja INeHOOoOpa3ymoomero pacrsopa B 1,5+2 pasa, yMEHbIICHHUS THAPABINYECKOTO
COMPOTHUBIICHHS 0 TpaHCHOPTY NeHooOpa3oBarens B (10+20) pa3, ra301MHAMHUYECKOTO COMPOTHBIICHUS
M0 MPOKAYKE 3amblJICHHOTO TTOTOKA — B 1,8 pasza, MaTepuamoeMKOCTH U rabapuToB — B 2+2,5 pa3a, MacChl
yCcTaHOBKHM B 3+4 paza. Takxe ynpocTATCs yCIOBUS KCIUIyaTallly anmapaTa, HOBBICUTCS MEPUOA PabOTh
MEXIY pereHepalusiMy, a 3Ha4UT, BO3PACTET €r0 Hale)KHOCTh U CPOK CIYKObI, YTO CHU3UT KallUTaIbHbIC
1 3KCIUTyaTallMOHHBIE 3aTpaThl.
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A.A. Ten6au’, K.K. Ilokonakos’

' TexnuKanbIK FpUTbIMIAP 10KTOPBL, BAK mpodeccopsl, «JKbuty 51eKTp KOHABIPFRLIAPED Kadeapack,
AJMaThl SHEepreTHKa )KoHe OaiiaHbIC YHHBEPCHUTETI,
2ATIMATBI JHEPreTHKA XKOHE GailIaHBIC YHHBEPCUTETIHIH JOKTOPAHTHI, MAMAHABIFbI «KblTy3HEpreTiKay, «KbLTy 31eKTp
KOHIBIPFBUTApEDy Kadenpacel, «Kazak MyHaii jkoHe ra3 MHCTUTY T AK-HBIH jx00anayIisl HHXeHepi

KOBIK OHAIPETIH )KOHE KOBIK COHAIPETIH K¥PbIJIBIMJJAPMEH BYPKIT'THICI3
KANMMJJIAPJBI-KEYEKTI TO3AH-I'A3 TYTKBIIITAP/IBI 93IPJIEY

Annorammsi. Kopryc, Kipy JXKoHe WIBIFy KeJiTe KyObIpiapbl, TOpIIajap TONTaMachl, TO3aHIATKBIIITAH TYpaThlH aya-
MEXaHUKaJbIK KOoOiKke apHanraH Oypkirimci3 keOik reHepaTopnmapsl o3ipienni. Onap a3 THAPO KOHE Ta3MHAMHUKAJIBIK
KapChUIBIKTap/ia JKOFapbl THUIMIUIKIIEH KOOIiK OHIIpYy HpOLECTepiH Kyprizyre MyMKIHIIK Oepeni. I'a3-MexaHHKaibIK KOOIKTi
OH/IIPY MEH MHUKPO JKOHE YJIbTPAMUKPOCKONMSIIBIK TO3aHBI TYTY OipiiecKeH IpOoLeCTepiH api Kapail calikecTeHAIpy YIIiH KoOik
COHJIIPETIH TOPKO3Mi KEYEKTi KYPHUIBIMMEH XaHE KaK JKUHAFBIIINEH jKa0AbIKTAIIFaH KOPITyC, Kipy JKOHE IIBIFY KeNTe KyObIpiapsl,
TOpIIaJIap TONTAMACh, TO3AHJATKBIIITAH TYPAaThIH TO3aH TYTKBIII YCHIHBUIIBL, OyJI peTTe KoOiK OHIIpeTiH xKaHe KoOiK COHAIpPETIH
KYPBUIBIMZIQp KOPITyCKa TO3aHAATBUIFAH Ta3 KO3FBUIBICHIHBIH OarbIThIH Ooitnail opHaThUinsl. Bynan esre, keOik eHnipeTiH
TOPKO3/1i KeyeKTi KYPbUIBIMHBIH KEHIHT1 TOpPIIAChl Ta3apThUIATBHIH Ta3/blH KO3FaJbIC OaFbIThl OOMBIMEH YSIIBIKTAPIIBIH YIIFAsThIH
OJIIEMiMEH, MBICAIbI, CaHblUIayFa YIIIbIKTapeIHbIH eremi: 0,08%0,14*1 GosaTeln MeTan TopnapaaH, ain KeOik COHIIPETIH TopIia
- Ta3apTBUIATBIH Ta3/blH KO3FaJbIC OarbIThl OOMBIMEH YSIIBIKTApABIH KillipeHeTiH eeMiMeH, MbICalbl, CaHbUIayFa
VAIIBIKTApbIHBIH ememi: 0,4%0,14*0,08 6onaThiH MeTa TopJiapJaH OPbIHIAIbL.

Tyiiin ce3mep: TO3aH-Ta3 TYTKBIII, KaNWULIPIIbI-KEYeKTi KYPbUIBIMIAP, KEYeKTi KOOIk reHepaTopbl, KoOiK eHAipy, KbLIy-
Macca anmacy, Oy KemipIiri.
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DAIRY PRODUCTIVITY AND MILK COMPOSITION
OF MARES OF DIFFERENT GENOTYPES

Abstract. In the article, the materials of studies of the milking capacity of mares of different genotypes and the
milk composition under the conditions of a stationary koumiss farm are presented. For the first time, the results of
studies on the variability and interrelationship of the main components of milk and milk yield of mares under stable
and pasture conditions are summarized and given in a comparative aspect. There are pedigree differences in the
quantity and quality of milk, Novoaltaisk-Kazakh cross-breeds have a higher milking capacity, followed by the
Kazakh mares of the Jabe type and the Don-Kazakh crossbreeds. During the lactation period, 1482.2 liters of
commercial milk yield from the Kazakh mares of the Jabe type, 1513.4 liters from the Novoaltaisk-Kazakh hybrids
and 1267.6 liters from the Don-Kazakh hybrids were received.

The highest fat content in milk was 1.79% in the Kazakh mares of Jabe type, in the Novoaltaisk-Kazakh
hybrids it was 1.64% and in the Don-Kazakh hybrids - 1.52%. The protein content in milk of the Kazakh mares of
Jabe type and the Novoaltaisk-Kazakh hybrids are practically the same 2.02 - 2.01%, and in the Don-Kazakh hybrids
are only 1.87%. Variability of the fat content by lactation months is below the variability of milk yield and ranges
from 5.06 to 7.88%. The correlation coefficient between milk yield and content of fat, protein, sugar had a negative
value, and a positive relationship between the fat content and dry substance.

Keywords: genotype, milking capacity, lactation, variability, fat, protein, sugar, correlation.

YK 636.1.082
'A.P. AKNMO€EKOB, 1I[.A. BaiimykaHos,
’K.JK. Hicxan, *M.M. Omapos, *X.A. Ay6akupos

! Kazaxckuii HayuHO-HCCIIe10BaTEIbCKMI MHCTHTYT JKHBOTHOBOJICTBA M KOPMOIIPOM3BOACTBA, AMaThl, Kazaxcran;
? Kasaxckuii HamoHabHbIi arpapHbiit yHHUBepcHuTeT, Anmatel, Kazaxcran;
*VIHHOBALMOHHBIIT EBpasuiickuit ynusepcurer, [laBnonap, Kazaxcran;
4Tapa301<m71 TlNocynapctBennsiit yuusepcuteT uMm. M.X. dynatu, Tapas, Kazaxcran

MOJOYHAA ITPOAYKTUBHOCTD
N COCTAB MOJIOKA KOBbIJI PASHBIX 'TEHOTHUIIOB

AHHOTanusi. B cratbe mpuBeneHsl MaTepHaibl MCCIEAOBAHUM MOJOYHOCTH KOOBUI Pa3HBIX T'€HOTHIIOB H
COCTaB MOJIOKa B YCIIOBHSIX CTAlMOHAPHOM KyMBICHOW (epmbl. BriepBbie 0000IIEHBI M AaHBI B CPaBHUTEIHHOM
aCIIEKTE Pe3yJbTaThl NCCIEIOBAHUMN 10 M3YUYECHHIO M3MEHYMBOCTH M B3aHMMOCBSI3HM OCHOBHBIX KOMIIOHEHTOB MOJIOKA
U yIosi KOObUI NPU KOHIOUIEHHO — MAacTOMIIHOM YCIOBHH COJEp)KaHMs. Y CTaHOBICHBI MOPOAHBIE PA3IMYMs MO
KOJIMYECTBY U Ka4€CTBY MOJIOKa, 00JIee BBICOKOW MOJIOUYHOCTHIO 00JIaIal0T HOBOANTANHCKO-Ka3aXCKHE TIOMECH, 3aTEM
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Ka3axCcKue KOOBUIBI THIA jka0e M TOHO-Ka3aXCKHe MOMEeCH. 3a MePHOo.I JJAKTAUN TOTYYeH TOBapHBINA ymoit 1482,2 n
OT Ka3axCKuX KOObUI THIa »abe, 1513,4 1 oT HOBOANTaMCKO-Ka3aXCKUX nomecel u 1267,6 1 oT JOHO-Ka3aXxCKUX
[IOMecCei.

Hauboneee BpicOkoe comepkanme >kupa B Mojoke 1,79% nHaGmomamoch Ka3axCKuMX KOOBUT Tuma xabe, y
HOBOAQJITAIICKO — Ka3aXxCKUX MOMeceil oHO paBHsuioch 1,64% u noHO — kazaxckux nomecedt 1,52%. Copepxanue
Ocnika B MOJIOKE Ka3aXCKHX KOOBUI THITA )Xa0e M HOBOAITAHCKO — Ka3aXCKHX MOMECEH MPaKTHYSCKUI OMHAKOBBI
2,02 — 2,01%. A noHo — ka3zaxckux momeceit Bcero juib 1,87%. MI3MEHYHMBOCTh cOep aHUsl KUpa MO MecsiaM
JIAKTAIMW HUKE U3MEHUYUBOCTH yIost ¥ cocTamiseT oT 5,06 mo 7,88%. KoadduumeHT xoppensiuu Mexay yIoeM u
COJlepXKaHUEM JKUpa, Oenka, caxapa UMENO OTPHIATCIUIPHOS 3HAYCHHE, a MEXIY COICPKAHUEM JKUpPA M CYXOro
BEIIIECTBA ITOJIOKUTEIBHAS CBS3b.

KiroueBsbie ¢JI0Ba: T€HOTHII, MOJIOYHOCTbD, JIAKTAIIHS, H3MEHUHUBOCTE, JKUP, OEIIOK, caxap, KOPPEIIus.

Beenenue

B ycrnoBusAx KOMILICKCHON MEXaHU3allMU CENbCKOXO3SHUCTBEHHOTO IPOU3BOJACTBA OTKPHIBAIOTCS
3HAYUTENLHBIE BO3MOXXHOCTH JUIS Pa3BUTHA MPOIYKTUBHOTO KOHEBOJICTBA B HAMPABJICHUHU MPOU3BOJICTBA
KyMBICa ¥l KOHHHBI, CBI3aHHOTO ¢ OOITUPHBIMU yToabsIMu nactoumy B Kazaxcrane (187 mirH ra).

Pa3Butnio KOHEBOACTBA, OCOOCHHO TAaOyHHOTO, KaK Ba)XHOW MPOAYKTHUBHOW OTpACIH YIEISACTCS
Oonbimoe BHuMaHue B llaBiomapckoit obmactu, rae umeroTcss 8 MutH. 235 Thic. 900 ra CTEemHBIX H
MTOJIYITyCTRIHHBIX MMacTOuI U Ooiee 135 TwICc. ToJIOB Jomiasnei, riae Hambosnee dpHeKTUBHO TaOyHHOE
KOHEBOJICTBO. TaOyHHBIC JIOMIAAW, KAK U MHOTHE JPYTHE BUJBI YKUBOTHBIX, CIOCOOHBI MPU CBOOOTHOM
MEPEeMEIICHUY B TACTOUIIIHOM MPOCTPAHCTBE MOEAATh BEIOOPOYHO HYKHYIO JIJISl HUX PACTUTEIBLHOCTD, YTO
CIOCOOCTBYET IMOTyYEHUIO IKOJIOTHIECKH YHCTOM KOHUHBI U Kymbica [1].

[IponsBoacTBo kymbica B Kazaxcrane mmeet Oorarble MHOTOBEKOBBIE Tpaguiun. KyMbIc i1 Ka3axoB
Bcerga ObUT JTIOOMMBIM HAIUTKOM M 3aMEHSJI UM BHHO, MHHEpAJIbHYIO BOAY U APYTrHE HamuTKu. B
PecnyOnuke exxerofHo MPOU3BOAMUTCS OKOIIO 24 THIC. TOHH KyMbIca, a K 2020 T miiaHupyeTcs MPOU3BECTH
110 30 TBIC. TOHH.

B pemenun 3TOM 3agaun OONBIIOE 3HAYCHHE HMMEET IIEPEBOJ MOJIOYHOTO KOHEBOJICTBA Ha
MPOMBIIIUICHHY0 OCHOBY, 3a CY€T CO3JaHHs KpPYIHBIX CTAllMOHAPHBIX KyMbICHBIX (epMm. Tak, B
[NaBnogapckoit 001acTH UMEIOTCS JIBE CTAIMOHAPHBIE KYMBICHBIE (epMbl «AnTaii» 1 «CakpI, KOTOPBIC
MIPOU3BOIST KYMBIC KPYTIIBINA TO/I.

[Ipu onMHAKOBBIX YCIIOBUSX KOPMJICHHS, YXOJa U COACPIKAHUS KOOBLUTBI PA3HBIX MOPOJ OTIMYAOTCS
HEOJIMHAKOBOW TIPOMYKTUBHOCTHIO KaK B OTHOIIEHWM KOJHYECTBA, TaKk W KadecTBa ee. [loatomy
CpPaBHHUTEIHHOE W3YUCHHE XO3SHCTBEHHO-TIONIE3HBIX MPHU3HAKOB JIOMAAEH CIIOCOOCTBYET MPABUIHBHOMY
BBIOOPY TIOPOMBI JUISI TEX WM WHBIX KOHKPETHBIX YCIOBUU, YTO OTKPHIBAET OOJBIINE JOTOTHUTEIBLHEIE
pe3epBbl B YBEJIMYEHUU MPOU3BOJCTBA MPOAYKTOB KOHEBOACTBA. IIpu 3TOM HeMaloOBa)KHOE 3HAUCHHUE
MMEeT M3yYeHHE XapaKTepa W THIIOB B3aMMOCBSA3H OCHOBHBIX CEJIEKIIMOHHBIX NMPU3HAKOB MOJIOYHOCTH:
BEJICUMHBI Y1051, COJICPIKAaHUH JKUPA U OejIKa B MOJIOKE.

[To xuMHYECKOMY COCTaBY MOJIOKO KOOBLIBI 3HAYUTEIBHO OTIMYACTCS OT MOJIOKA JIPYTHX BHJIOB
JKUBOTHBIX, a MO COACPKAHUIO MOJIOYHOTO caxapa M Ka4eCTBEHHOMY COCTaBy Oelka OJIM3KO K KEHCKOMY.
AHaJOTHIHOE CXOICTBO HAOIOMAETCS TakKe 10 comepkanmio BuTamuHa «Cy». KoObutbe MoJIoko OemHee
JKUPOM U OelTKoM, 4eM KopoBbe. OJHaKO B MOJIOKE KOOBLI Collep:kaHue caxapas 1,5 pasa, a BUTaMUHA
«C» mouru B 10 pa3 OombIiie, 4eM KOpoBbe. 110 KomMuecTBY JTaKTO3HI U 307161 KOOBUTBE MOJIOKO H KEHCKOE
MOJIOKO TIOYTH PAHOIIEHHHI [2, 3, 4].

B M0JI04HOM KOHEBOJICTBE BCE ATH BOIPOCH B KOMIUIEKCE Maj0 M3y4YCHHI, TOTAa KaK B MOJOYHOM
CKOTOBOJICTBE OHHU WUCIICJOBaHbl JOBOJBHO TayOoko [5, 6, 7]. Takoe mOJIOKEHUE OMPEISIUAIO0
HampaBJIeHHE HAIIUX HCCIICTOBAHHA.

O0beKT uccjieJ0BaHus — JOWHBIC Ka3aXCKUE KOOBUIBI THITA Ka0e M MX MOMECH OT 3aBOJICKHX MOPOJI,
pa3BOJMMEIC B YCJIOBHUSAX KPECThIHCKOTO XO03siicTBa «Aunrtai» JleOsxuHckoro pairiona IlaBmomapckoit
obmacTu.

Heas padoTel. 3y4uTh MOJIOYHYIO MPOIYKTHBHOCTh M XUMHUYECKHI COCTaB MOJIOKA KOOBLT pa3HBIX
TE€HOTHUIIOB, OMPEJCIUTh CTETICHb U3MEHYMBOCTH, B3aUMOCBSI3H OCHOBHBIX KOMITOHEHTOB MOJIOKA MEXKIY
co00if U C YpOBHEM YOS

MeToa wuaM MeTOH0JIOTHSI NpPOBedeHUs1 PadoTbl. lccienoBaHus MO H3YUYEHHIO MOJIOYHOMU
MPOTYKTUBHOCTH W XUMHUYECKOTO COCTaBa MOJIOKA TPOBEACHBI HA CTAIMOHAPHOW KyMBICHOH (hepme
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KPECThSICKOTO XO03sHCTBa «AnTait» JleOsmkuHckoro paiioHa [laBmomapckoit oOmactu Ha Tpex rpymmax
koObuT B TIepuo 2016 n 2017 rr.

Tlox omeiToM Haxoaunaoch 30 MOMHEIX KOOBLI, M3 HuX 10 romoB KazaxCkux Tuma xabe, 10 royios
HOBOANITaliCKO-Ka3axckux U 10 rojoB JOHO-Ka3aXCKUX TTOMECEH.

Jia xapaKTepUCTHKH Pa3BUTHS W TUIA TEIOCIOXKEHHS TOJOIBITHBIE KOOBUTHI OBLTH W3MEPEHBI U
B3BEIIEHBL. Y KaXXIOTO XHBOTHOTO Opanock mo 4 mpomepa: BBICOTa B XOJKE, KOcas [UIMHA TYJIOBHIIA,
o0xBar Tpymu u obxBar mactu [8]. C 1enbl0 U3ydeHUs OCOOCHHOCTEHW TENOCIOXKCHHS KOOBLT
BBIUMCISUITUCH MHNIEKCHI: popMaTa, MIHPOKOTEIOCTH, MACCUBHOCTH M KOCTUCTOCTH. JKHUBas mMacca KOOBLI
yCTaHaBIMBANACh ITyTEM B3BEIIMBAHHWA Ha OJHOTOHHBIX BEcax B Hadaje W B KOHIE JIAKTAIlUH [0
YTPEHHETO KOPMJIICHUS U TIOCHHUSI.

ConepikaHue JOWHBIX KOOBUT B OCCHHE-3UMHHI TEPUOJ] KOHIOIICHHO-TACTOUIHOE, 3 B BECCHHE-
JIETHAN — TACTOUIITHOE.

KoObu1 gounu 6 pa3 B CyTKH, C NEpepbiBAMHU MEXKIY JoiKamMu B 2-2,5 Yaca 3JeKTPOJOMIBHBIM
ammaparom JJ[Y-2.

B oceHHe-3uMHMIA Tepuoj KOOBUIAM KpoMe MACTOWIIHONW PaCTUTENBHOCTH 3aJaBallUCh TpyOble U
KOHIICHTPUPOBAHHBIE KOPMa T10 KJIacCaM C YIETOM JKHBOM Macchl ¥ MPOITyKTUBHOCTH [9].

ToBapHast MOJIOUHOCTH KOOBUI OIpenessylach €XKEMECSYHO B TeUeHHe JIaKTallMu METOJ0M
KOHTPOJIGHBIX VOE€B, JBa pa3a B Mecsl 1O JBYM CMEXHBIM THAM. MoOJO4YHass TPOAYKTHBHOCTB
pacuMThIBaJach C y4€TOM MOJIOKAa BHICOCAHHOTO B HOYHOE BpeMs >kepeOeHkoM 1o ¢opmyre CaifruHa
N.A.[10].

XVMUYeCKHi aHaIn3 MOJIOKa KOObLT MpOBOAWICS B Jtabopatopun MHHOBarmonHoro EBpa3suiickoro
yHuBepcutera r. [laBnogap Ha ananuzarope MilkoScan. [Ipu aTom onpenensinu coaepkanne Oenka, Jxupa
u caxapa B moioke. [IpomeHTHOe comepkanue cyxoro obezxupeHHoro octatka «COMO» B Moioke
OTIPEICIISUTH TI0 PA3HOCTH MMOKAa3aTeNel MOJIOKa M JUCTUIMPOBaHHOM BOKI 1o mkaige «COMO»y.

Bce skcniepuMeHTaNbHBIE JaHHBIE 00pa0aTHIBAINCHE OMOMETPUIECKHM METOJIOM, IPUMEHSIEMBIX IS
MaJbIX BEIOOPOK [11].

Pe3yabTathl paboThbl

3oomexuuueckaa xapakmepucmuxa OOUHbIX KOObLL. B KPECThIHCKOM XO34HCTBE «AJNTai» Hapsay C
YUCTOMOPOJHBIM pa3BeICHUEM Ka3axCKUX Jiommaaed jkade JUis MOBBILEHHS MPOAYKTUBHOCTH
HCIIOJIB30BAIOCH «IIPUIUTHE KPOBHU» HOBOANTANCKON M JOHCKOM MOPOJ, KOTOPBIEC JAJIA MOJIOKUTEIbHbIE
pe3yabTaThlL.

JlaHHbBIE TPOMEPOB U )KUBOM MacChl JOMHBIX KOOBUT Pa3HBIX I€HOTHUIIOB MTPHUBEIEHBI B Tabuue 1.

Tabnuma 1 — cpeqHre MPOMEPHI U KHUBAsI Macca ONMBITHBIX Ipym (n o 10 ronos)

Iloxa3zarenu I'pymnms! KOOBLT
Kaszaxckue tuna sxade HoBoanraiicko-ka3zaxckue JloHO-Ka3axCKHE ITOMECH
oMecH

X+m, Cv X+m, Cv X+m, Cv
IIpomepsl, cMm:
BricoTta B X0JIKE 142,7+0,47 1,04 148,4+0,70 1,49 147,4+0,65 1,40
Kocas pnuna tynosuia 148,8+0,51 1,09 158,5+0,68 1,37 153,6+0,58 1,20
O0xBar rpyau 178,3+0,70 1,24 191,5+0,69 1,13 174,0+0,57 1,04
OOXBaT MACTH 18,4+0,11 1,85 20,3+0,21 3,25 19,7+0,18 2,89
JKuBas macca, Kr 436,2+3,42 2,47 506,0+4,07 2,54 412,6+3,12 2,39
nnexcer
TEIIOCIIOXKEHHUS,%0: :
(dhopmara 104,3 - 106,8 - 104,2 -
obxBara rpyau 1249 - 129,0 - 118,0 -
KOCTHTOCTH 12,9 - 13,7 - 13,4 -
MAacCCHBHOCTH 1504 - 154,7 - 1289 -

Jlarnapie TaObmunbl 1 CBUACTENBCTBYIOT, YTO JOHWHBIC KOOBLIBI HOBOAJITAWCKO-KAa3aXCKUX ITOMECEit
oueHb pocibie (148,4 cM) ¢ ynnuHeHHbIM TynoBumeM (158,5 cm), rimybokoli rpynHoi kinetkoi (191,5
CM), OTIIMYHOW KOCTHUCTOCTHIO (20,3 cM), BeICOKOH >kuBOoH Maccod (506,0 Kr), MHIEKC MacCHBHOCTH-
154,7.
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Kazaxckue koObUTHI THIIA jka0e, UMesl JOCTaTOYHBIN pocT 142,7 cM, Kocyro AnuHY Tynosuma 148,8
cM, obxBar rpyau 178,3 cMm u xuByto maccy 436,2 KI' HECKOJIBKO YCTYMAIOT HOBOAITAHCKO-Ka3aXCKUM
moMmecsiM o KuBOM Macce Ha 69,8 xr (16,0%), TemM He MeHee OTIMYAIOTCS BBICOKUM HHICKCOM
MaccuBHOCTH-150.4.

KoOpU1BI TOHO-Ka3aXCKUX TOMECel OTIMYAIOTCS TAPMOHWYHBIM CJIOXXEHHEM, HMEIOT HE BBICOKHUI
obxBar tpymu (174,0 cM), xapakTepHBIH IS BEPXOBOTO CKJIaga JKCTEpbepa, HECKOJIBKO YCTYHaroT
MEPBBIM JIBYM IpynIaM KOOBUI 110 KMBOI Macce COOTBETCTBEHHO Ha 23,6 kr (5,4%) u Ha 93,4 kr (22,6%).
Y K0OBUI 3TOU TPYIIIBI He BRICOKUH MHIEKC MAaCCUBHOCTH, paBHBIN 128,9.

ITo mpomepam BBICOTHI B XOJIKE, KOCOM JJIMHE TYJIOBHUINA U 00XBATy IpyAH KOOBIJIaM BCEX TPEX TPy
npucyumm OoJiee cTaOWiIbHBIE TMOKazarendn koddpduuueHra m3meHunBoctd (ot 1,04 nmo 1,49). Bonee
BEICOKHE KO3 PHUIIMEHTH U3MEHYNBOCTH HAOIIOJANCEH Y KOOBLT 10 knBO# Macce (2,39-2,54), 3areM 1o
obxsary msictu (ot 1,85 mo 3,25). B manpHeimeld ceneKInoOHHO-TINIEMEHHOW paboTe 0TOOp JIommane mo
>KUBOM Macce ¥ KOCTUCTOCTH JACT MOJIOKUTEIbHBIC Pe3yIbTaThl M0 YIYUYIICHUIO 3TUX TPU3HAKOB.

JlotiHble KOOBUTBI BCEX TPEX TPYII UMENH KPETKHA THUIT KOHCTHTYIIHH, XOPOIIO Pa3BUTYIO TPYIHYIO
KIIETKY, OKpYTJIble pebpa, pacTaHyThIH Kopiryc. O KPemKoM THIle KOHCTHTYIIMH KOOBUT MOKHO CYJIUTH IO
Pa3BUTHIO KOCTsAKAa. Tak, WHIEKC KOCTHCTOCTH COCTAaBIUI: Y Ka3axCKUX KOOBLT Tuma 3xabe-12,9,
HOBOAJITaCKO-Ka3axCcKux mnomeceit - 13,7 u y 1oHO-Ka3axckux nomecei-13,4.

Monounas npooykmusnocmo. VccnemoBanus, mpoBeneHHble B 2016-2017 1T Ha cranuoHapHOU
KYMBICHOH (pepMe KPECThSIHCKOT'O X035 CTBa «ANTail» MOKa3ajy, YTO KOOBIIBI Pa3HBIX T€HOTHIIOB UMENH
HEOJMHAKOBYI0O MOJIOYHYIO TIPOJYKTHUBHOCTh. bosiee BBICOKOH MONOYHON MpPOAYKTUBHOCTBIO B
MACTHOUIIIHBIX U KOHIOIIEHHO-MTACTONIIHBIX YCIOBHSIX COJEPXKAHHUS 00JIaIaf0T HOBOAITANWCKO - Ka3aXCKHe
moMecd. 3aTeM B TMOpSAIKE YOBIBaHUS WAYT Ka3axCKue KOOBUIBI THITAa Xabe W MaTKH JTOHO-Ka3aXCKHX
nmomeceit (Tabmma 2).

Tabnuna 2 — @akTrdyeckuii (TOBapHBIA) HAIOW MOJIOKA KOOBLT IO MECsIIIaM JIaKTaIuH, J (n mo 10)

[Nokazarenu Mecsn nakranun (2016-2017 1)
Mait Il | MiomsIII | Mioms IV | Asryer V. | Cenrsbps VI | Okrs6ps VII | Hos6ps VIII

Kazaxckue Tuma xabe
X+m, 9,1+0,37 9,2+0,31 8,7+0,33 7,5+0,29 5,940,25 4,9+0,24 3,140,19
Cv 18,1 15,1 16,8 17,1 18,9 21,5 26,3
HoBoanTalicko-ka3axcKue IoMecH
X+m, 9,3+0,50 9,44+0,48 9,0+0,41 7,8+0,38 5,840,36 4,6+0,34 3,2+0,29
Cv 16,9 16,1 15,8 15,5 19,8 23,7 28,7
JIOHO-Ka3aXCKHe IOMECH
X+m, 7,240,29 7,9+0,40 7,5+0,29 6,7+0,30 5,1+0,22 4,24+0,19 2,8+0,17
Cv 17,9 22,4 17,3 19,7 19,5 20,4 274

W3 naHHBIX TaOMUIEI 2 BUIHO, YTO JIAKTAIIMOHHAS KPUBAs [0 MECSIaM JIAKTAIMHA Y KOOBLT BCEX TPeX
Tpynn 3aMETHO M3MEHsIach. boree BBICOKHMI (pakTHUeCKUH HaZO0W KOOBUIBI TOKa3aJd Ha 2-3 Mecsie
JIAKTaIlMH, 3aTeM YIO0H TOCTETIEHHO CHUXKAJICS, PUYeM 0oJiee Pe3KO K KOHITY JaKTallHH.

V JOWHBIX Ka3axCKHUX KOOBLT jkabe M HOBOAJITalCKO-Ka3aXCKUX MMOMECEH mociae 2 Mecsla JTaKTallu|
UIET CHUKCHUE WHANBUAYATBbHON U3MEHUYUBOCTH yA0s, KOTOPBIA JOCTUTAeT HAUMEHBIIETO MOKa3aTeNs U
Ka3axCKuxX KoObul Tuma xabe (15,1), y HOBoanTalCKO-Ka3aXxCKHX IMOMeced Ha mAToM-15,5 m y moHo-
Ka3aXCKUX TIOMEced Ha deTBepTOoM-17,3 Mecsle aKkTaldy, IOCIIe Yero HaONIoJacTCs YBEIMUCHUE
ko3 duienTa I3MEHYNBOCTH, 0COOEHHO Pe3KO Ha 7 1 § MecsIIle JIaKTallHy.

Hammwm nccnenoBanus mokasasy, 4TO KOOBUIBI pa3HBIX ICHOTHIIOB UMEH HEOIMHAKOBYI0 MOJIOYHOCTh
(Tabmuma 3).

W3 pmanHbIXx Tabmuubl 3 BUAHO, 4YTO 3a 214 JHEW JakTalMM MOJIOYHAs MPOAYKTUBHOCTb
HOBOAITalCKO-Ka3aXCKUX momeceil coctasuia 3167,2 11, Ka3aXCKUX KOOBLUI Tuma kabe-3103,0 1 u moHo-
Ka3axCcKHX ImoMmeceii-2632,2 .

ToBapHBIH ymOH, MOTYyYEHHBIH OT KOOBUT MEPBOM Tpymmbl, cocTaBmi 1482,2 1, BTOPOW TPYIIIH -
1513,4 n u Tpetheit - 1267,6 1. Y0l HOBOANTaMCKO-Ka3aXCKUX MOMecel mpeBbimaeT Ha 2,1% win Ha
31,2 1 4eM kazaxckux KOObUT THma kabe, HA 19,4% wmu Ha 245,8 71 OOMblle MO CpaBHEHHWIO C JOHO-
Ka3aXCKUMH ITOMECSIMU.

— 175 ==



Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

Tabnuua 3 — Mosno4Has IpoAyKTUBHOCTE KOOBUI pa3HBIX T€HOTHUIIOB 3a MEPUOJ JAKTALMH, JT

I'pymnmsr KOOI DaxTugeckuil ynou MonouHasi IpoAyKTUBHOCTb Kusas Ha 100 xr
3a JIeHb 3a JIAKTaIHI0 3a CyTKU 3a JIAKTaIHIo Macca, Kr JKUBOH
Macchl

Kazaxckue Tumna 6,93+0,19 1482,2+39.,3 14,5+0,39 3103,0+89,6 436,2 711

xabe

Hogoanraiicko- 7,07+0,28 1513,4+52.9 14,8+0,54 3167,2+£108,5 506,0 626

Ka3aXCKHE TIOMECH

JloHo-Ka3axckue 5,92+0,17 1267,6+35,3 12,3+0,33 2632,2+73,6 412,6 638

IOMecH

OpHako o WHAEGKCY MolodHocTH (B pacuere Ha 100 Kr >KMBOM MacChl) KOOBUTBI 3aHHMAIOT
HECKOIIbKO HWHOE TOJIOKEHHE, 4YeM TI0 a0CONIOTHOMY IIOKa3aTeNlto. DTOT IOKa3aTreidh HauOOJIBIINM
OKazajcs y Ka3axcKux KoObU1 Twma jxabe (711 kr), 3aTeMm y JOHO-Ka3zaxckux nomeced (638 xr) u y
HOBOAITalCKO-Ka3aXCKUX MoMecel (626 Kr). OTH JaHHBIE COTIACYIOTCS C MCCIENOBAHUAMU Tpodeccopa
bapmunnieBa HO.H. [12], xoTOpeIif oTMeUaeT, YTO JIYUIIMMH TIOKA3aTEISIMH 10 HHICKCY MOJIOYHOCTH
OTJIMYAIOTCS MECTHBIE MOpOJbI KaK Ka3axckas, OallIKupcKas W HOBOKMPTU3CKas, 4YeM TKEIOBO3HBIE,
pBICUCTBIE M BepXOBble Mopoabl. OH CUHUTAET, YTO TAKOE LIEHHOE KAa4yeCTBO JIOIIAJEed MECTHBIX MOPO[
HEOOXOIMMO COXPaHSITh H COBEPIIIEHCTOBOBATH B MpOIlecce TUIEMEHHON PadoTHI.

Xumuyeckuti cocmag moaoxka kodwin. ViccaenoBaHuss XUMHUYECKOTO COCTaBa MOJIOKAa KOOBLT pa3HbIX
TCHOTUIIOB TPEJCTABISICT OOJNBIIONH HAy4YHBIH M MPAKTUYCCKHI MHTEPEC, TaK KaK Ha OCHOBAaHUM 3TUX
JAHHBIX BO3MOXXHO OCYIIECTBUTh OLIEHKY TIOPOJ ¥ pa3pabaTeiBaTh MYTH WX JaJTbHEUIIETOo
COBEPIIICHCTBOBAHMS.

CBeZicHHS! 0 XUMHYECKOM COCTaBE MOJIOKA KOOBUT pa3HBIX TEHOTUIIOB MIPUBEICHBI B TA0IUIIE 4.

W3 nanHBIX TaOMUIBI 4 BUIHO, YTO B MOJIOKE Ka3aXxCKux koObul THma xabe (10,68), HoBoanTalicko-
kazaxckux momecedt (10,50) cyxoro BemecTBa COICPKUTCS OOJBINE, YEM B MOJIOKE JOHO-Ka3aXCKUX
momeceit (10,23).

HauGonee Bricokoe cozepkaHue )KUpa B MOJIOKE OOHAPYKEHO TaKKe Yy Ka3aXCKUX KOOBLI THIA jKa0e
(1,79). Bropoe MecTo 10O >KHPHOMOJIOYHOCTH 3aHUMAIOT HOBOAJTalCKO-Kazaxckue nmomecu (1,64), 3atem
nMoHo-Kazaxckue momecu (1,52). M3BecTHO, 4TO TpHW BHIPAOOTKE KyMbIca M3 KOOBUIBETO MOJIOKA YKHIP
OCTaeTCs MPAKTUYEeCKH 0e3 M3MEHCHMIA, TaK KaK HOpMayibHas MUKpodiopa KyMmbica HE BhIpabaThIBacT
(hepMeHTa JIUTA3bI, PACIISIUISFOIIErO XKUP Ha TIUIEPUH U )KUPHBIE KACIOTHL. JTO MPUMEYATEIEHO TEM,
YTO COCTaBHBIE YaCTH MOJIOYHOTO XHpa KOOBLUI, 0COOEHHO JMHOJEBAs, JTHHOJICHOBAS W apaxXUIOHOBAS
KHCJIOTHI, 00JIafiafoliieé BUTAMUHHBIMUA CBOWCTBAMH U HE CHHTE3HPYIOIIMECS B OpraHU3Me YejloBeKa U
JKUBOTHBIX, TIOJIHOCTBHIO HCIIONB3YIOTCS MU yroTpeOneHnu Kymeica [13, 14].

Tabnuia 4 — CocTaB MOJIOKa KOOBUT pa3HBIX TEHOTHIIOB B CPEAHEM 3a JTAKTAI[HIO

I'pynmst koOBLT IToxasarenu CoepKHTCsI B MOJIOKE, %o
cyxoe KHUP 0enok caxap COMO

BEIIECTBO
Kazaxckue X+m, 10,68+0,06 1,79+0,02 2,02+0,03 6,48+0,05 8,90+0,05
THMa xxabe Cv 2,66 5,26 6,10 3,37 2,58
Hogoanraiicko- X+m, 10,50+0,08 1,64+0,03 2,01+0,03 6,51+0,03 8,71+0,05
Ka3aXxCKHe Cv 2,50 5,06 5,12 1,27 1,94
TIOMECH
JHono- X+m, 10,23+0,05 1,52+0,03 1,87+0,02 6,32+0,04 8,72+0,04
Ka3axcKue Cv 2,10 7,88 4,66 3,00 1,92
TIOMecH

Conepxanue Oenka B MOJIOKE Ka3axXCKUX KOObUI Tuma >kabe cocraBisieT 2,02%, y HOBOQJITAHCKO -
kazaxckux momeceil 2,01%, To ecThb MpaKTUYECKH OJUHAKOBHI, B TO BpeMs KaK y JOHO - Ka3aXCKHX
nmomecei Bcero Jmib 1,87%.

[lo comepxaHWIO MOJIOUHOTO caxapa B MOJIOKE KOOBUI Ha IEPBOM MECTE CTOAT HOBOAITAHCKO-
Kazaxckue momecu (6,51), 3aTeM MAYT Ka3zaXCKue KOOBUIBI THIA kabe (6,48) M TOHO-Ka3axCKHUE MMOMECH
(6,32). MoouHblii caxap urpaet OOJBIIYIO POJIb B TMPOU3BOJCTBE KyMbICA, SBISCTCS OCHOBHBIM
MCTOYHUKOM MHTAHHs JIi MOJIOYHOKHCIBIX Oakrepuid. [lonm neiictBueM sHAopepMEHTOB OakTepHii
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MOJIOYHBIA caxap THAPOJM3YeTCs C 00pa30BaHMEM pPA3IMYHBIX BEIIECTB, KOTOPHIE MPHUIAIOT KyMBICY
oTpeNieJICHHBIA BKyC M apomart. [103ToMy BakHO MMETh CpPaBHUTEIBHBIC JaHHBIC O COJCPKAHUH DTOTO
KOMIIOHEHTa B MOJIOKE KOOBLT pa3HbIX TeHOTHIIOB [15, 16, 17].

CopeprkaHne HEKHPOBBIX CYXHX BEIIECTB UTPACT HEMaJOBAXHYIO POJb NP KaueCTBEHHOUN OIEHKE
Moinoka. Eciam comepikaHne xupa B KOOBUIREM MOJIOKE ITOJBEPTaeTcsi HaumOOJBIINM H3MEHEHUSM MOJ
BO3JICHCTBUEM pa3iuyHbIX (akTopoB, To konudectBO COMO konebnercs B OTHOCHUTEIIBHO Y3KHX
npenenax. [lo HammM JaHHBIM, B MOJIOKE KOOBUI pa3HBIX TEeHOTHUIOB cojepxanne COMO 6bL10
pasnmgHbIM. Tak, B MOJIOKe KazaxCKuX KoObuI THma xabe COMO Oomnsine Ha 2,14 % 1o cpaBHEHHIO C
HOBOAITANCKO-Ka3aXCKUMH MToMecaMu U Ha 2,02% 4yeM y TOHO-Ka3aXxCKUX oMeceit.

HauGonee Bricokast HK3MEHUYMBOCTh 110 COCTABY MOJIOKA HAOJI01anach y Ka3aXCKUX KOOBLT THIA Ka0e
B CPaBHEHHH C IOMECHBIMH JKUBOTHBIMH, YTO TIPEICTABISIET OCHOBY JIJIsl BeJleHHs 3PEKTUBHOTO 0TOOpa
10 3TUM TIPU3HAKaM TIPY BBIOOpE MTOPOJ U CE30HHBIX U CTAIIMOHAPHBIX KYMBICHBIX (hepM.

Bzaumocenszb cocmasnvix KOMROHEHMO8 MOAOKA ¢ y0oem u Mexcoy coboti. Hamu npoaHanu3zupoBaHa
B3aMIMOCBSI3b MEX/Ty BEIHYMHON YOS, COACPKAHUEM KHpa, OeJIKa U MOJIOYHOTO caxapa B MOJIOKE KOOBLI
3a JTAKTaIlHIo, a TAK)Ke THII CBSA3HM MEKIY STUMU KOMITOHEHTaMH (Tadiwuma 5).

W3 nanHBIX TAOMMIBI 5 BUAHO, 4TO KOA((QUIUMEHT KOPPEIALUU MEKAY BEINYMHON YAOA U
COJIep)KaHUEM B HEM JKUpPa UMEET OTPUIIATEIHHOE 3HAUCHUE B MOJIOKE Y Ka3aXCKHX KOOBLI THIIA jka0e U
HOBOAITAHCKO-Ka3aXCKHUX TIOMECeH, 3a NCKITIOYEHNEM MOJIOKA, TOJYYEeHHOTO OT JOHO-Ka3aXCKUX IToMecen
(+0,084), tme cBs3b BBIpaXKAaeTCS IMOJOKUTEIHHBIM, HO OYCHb HH3KMM TOKazareiaeMm. Hambombias
BEJIMYMHA OTPULIATEIIEHOTO KO3((UIIMEHTa KOPPENSAIUU TOJAy4YeHa B IPYIMIE HOBOAITAWCKO-Ka3aXCKUX
nomeceit (-0,388), 3aTem y kazaxckux koObuT THNA X)abe (-0,371).

Mexy BeMWYMHOHN yIOS W COIepKaHWeM Oellka B MOJIOKE KOPPEISIUS TOXKE OTpUIaTeNbHas, 3a
UCKITIOYCHHEM Ka3aXxCKHX KOOBUT THIA jkade, Tae KodQduuueHT koppensun 030K K HYJ0, HO UMEET
MTOJIOXKHUTENBbHBIH 3HaK (+0,076).

OtpuniatensHasi cBA3b Hamboyiee BBIpAKEHA IO TPYIIE HOBOANTAHCKO-Ka3aXCKUX ITOMEceH, Tne
kodddurment xoppensinun nmeet Benuauny (-0,198), a y moHo-ka3axckux nomeceit HeBbicokue (-0,071).

Tabmmima 5 — KoadduruenTs! Koppensun Mexay CpeIHIMH MOKa3aTeIsIMUA KOMIIOHEHTOB MOJIOKa 1
yZI0eM y KOOBUI pa3HbIX TEHOTUIIOB

IMoka3zarenu | COMO | Kup | Bemok | Caxap | Yot
Kazaxckue KoOBUIBI THIIA 5Kabe

Cyxoe BelecTBo +0,115 +0,408 +0,366 +0,072 +0,072
COMO +0,252 +0,271 +0,038 +0,127
Kup +0,231 +0,247 -0,371

Benok -0,013 +0,076
Caxap -0,526

HoBoanralicko-ka3axcKkue IoMeCH

Cyxoe BelIecTBo +0,353 +0,722 +0,839 +0,686 -0,537

COMO +0,221 +0,306 +0,326 -0,121

Kup +0,397 +0,403 -0,388

Benok +0,572 -0,198

Caxap -0,020

JloHO-Ka3axCKHE TOMECH

Cyxoe BeIecTBo +0,680 +0,367 +0,049 +0,036 +0,382
COMO +0,012 +0,551 -0,018 +0,463
Kup +0,129 +0,015 +0,084
Bbenok +0,059 -0,071

Caxap -0,127

CBsi3p MEXy YA0EM M MOJOYHBIM CaxapoM BO BCEX TPpeX Ipymmax KoObuT oTpuiareiabHas. Hanbomnee
OHa BBIp@XKEHA y Ka3axXCKWX KOOBUT THMa Xabe, rae KOIPPHUIIUEHT KOPPEIAIUN HUMEET BBICOKYIO
BeanuuHy (-0,526). A y HOBoalTalCKO-Ka3aXCKHX M JIOHO-Ka3aXxCKUX moMeced K03 QUIMeHTsI
Koppensauuu HeBbicokue (ot -0,002 mo -0,127).

Koadpdumment xoppensaiuun Mexay ymoem 1 COMO y kazaxckux kKoOpu1 THHA xabe (+0,127) u
MoHO-Kazaxckux momeceir (+0,463) mMeeT TOJOXKHUTENHHOE 3HAYCHHE, TOTJAa KaK y HOBOAJITAHCKO-
Ka3axckux nmomMeceit orpunareiasHoe (-0,121).
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B3aumocBs3s MEXIy cofepKaHHEM JKHUpa M CYXOro BEIIeCTBa BO BCEX TPeX TPyIIax KOObUT Oblia
nojoxxkurtenbHas. Tak, y HOBOQJITaliCKO-Ka3aXxCKUX TTOMecel 3TOT mokazareib paBeH +0,722, y Ka3aXCKux
koObUT THNA Kabe +0,408 u y noHo-Ka3zaxckux nomeceid +0,367.

Koadduuuentsr koppesiuuy Mex 1y OeTKOM U IpyTUMH KOMIIOHEHTAaMH MOJIOKA TaK)Ke KaK U MEXKIY
JKUPOM BO BCEX CIIy4ax TOJOXHUTEIbHBI, 32 HCKIFOUCHHEM OelIOK-caxap y Ka3aXCKHUX KOOBLI THIIA jkalde,
KOTOPBIH MMEET OTpUIATEIbHOE 3HAUCHHE, HO Omm3Koe K Hyo (-0,013).

PaccmatrprBas B3aUMOCBSI3b BEJIMUMHBI Y0 W TPOLEHTA JKMPa B MOJIOKE MO MecslaM JaKTaluu
BUJTHO, YTO Y KOOBLI pa3HBIX TEHOTHIIOB OHA TPOSIBIAETCS IO pasHOMY (Tabmuma 6).

W3 maHHBIX TaOIUIBI 6 BUIHO, YTO 3a JIAKTAIIUIO CBSI3b MEXKITy BETMYMHON yAOS U MPOILEHTOM Oenka
B MOJIOKE KOOBUT BBIpa)kaeTcss HEOOIBIIMMU OTPUIATEIEHBIMU KO3 QHUIIMEHTaMI KOppEesiuU. Beicokost
OoTpHULIATEeNbHAs CBA3b MPOSBISETCS Yy Ka3axCKUX KOObLT THma xabe Ha TpeTbeM (-0,298), marom (-0,456),
mectoM (-0,320) u cempmoMm (-0,397) Mecsrax jakTaruu. Y HOBOQJITAHCKO - Ka3axXxCKHAX ITOMeced Ha
tpetbeM (-0,238), werBeptoM (-0,439) u cempmom (-0,794) mecaumax JakTalMH, Y JOHO-Ka3aXCKUX
rmoMecel TOJNBKO Ha BOCBMOM Mecste Jiakraruu (-0,377).

Tabnuna 6 — B3auMoCBsI3b BEIMYMHBI Y05, IPOLIEHTA XKHPa, OeJIKa U caxapa I10 MeCsIaM JaKTaluu

I'pynna koOb11 KoaddurmenT xoppensinuu no MecsiaM JaKTaluu

n [ m | v | v [ wvi | vo | v
Y noit-6em0k
Kazaxckue koObUIBI THIIA Kabe +0,086 -0,298 | +0,126 -0,456 -0,320 -0,397 +0,083
HoBoanraiicko-Ka3axcKue IoMecu -0,186 -0,238 | -0,439 -0,082 +0,144 -0,794 -0,152
JloHo-Ka3axckue momecu -0,173 +0,002 | +0,236 -0,092 -0,174 +0,311 -0,377
YV noii-xxup
Kazaxckue koObUIBI THIIA 5Ka0e -0,153 -0,807 | -0,509 -0,310 +0,273 +0,032 -0,256
Hogoanralicko-ka3axcKue IoMecu +0,147 +0,005 | -0,375 -0,232 +0,183 +0,051 -0,019
JloHO-Ka3axCKHUe OMeCH -0,043 -0,320 | +0,186 -0,207 +0,071 +0,050 +0,024
VY noii-caxap
Kazaxckue koObUIBI THIIA 3Kabe -0,158 -0,628 | -0,570 -0,663 +0,127 +0,068 -0,033
HoBoanraiicko-Ka3axcKue IoMecu -0,491 +0,090 | -0,174 -0265 -0,303 +0,745 -0,699
JloHo-Ka3axckue momecu -0,017 -0,630 | +0,205 -0,600 -0,364 -0,043 +0,165

Bricokue otpumarenpHble KO3(G(GUIIUEHTH KOPPEIANUUA MEXAYy YAOEM W TPOLECHTOM JXKHpa Yy
Ka3aXCKUX KOOBUT THTIA kabe HaOIIoMaeTcs Ha TPETheM

(-0,807), uerBeprom (-0,509), msarom (-0,310) u na BocbMoM (-0,256) mecsrax makTamuu. Y
HOBOAJITaHCKO-Ka3aXCKUX IMOMeCel BBICOKAsl OTpHUIlaTeNbHas CBsA3b ObLTa Ha yeTBepToM (-0,375) u marom
(-0,232) MecsIax JTakTaIm, a y J0HO-Ka3axcKux noMmecer Ha TpetbeM (-0,320) u msarom (-0,207) mecsax
JIAKTaIlUH.

B3aumocBs3p MeXy yI0€M U caxapoM BO BCEX TPYMIIax KOOBUI 32 JIAKTAIIUIO ObLIa OTPHUIIATEIBHOM.
VY ka3axCKHxX KOOBLI THIIA jkabe OoJiee BRICOKAS IOJOKUTEIbHasA ¢BsI3b (+0,127) Habromamack TOJIBKO Ha
IIECTOM MecsIle JIaKTallid, a HoBoanTaicko-kazaxckux (+0,745) Ha cenbMOM M JOHO - Ka3axCKHX
nomeceit (+0,205) Ha yeTBepTOM Mecslle JaKTalui.

JlanHbIe aHanmM3a COOTHOIICHHUSI OENOK - JKUP B MOJIOKE KOOBUI pa3HBIX T€HOTUIIOB NPHUBEACHHI B
Tabmute 7.

W3 mpuBeneHHBIX JaHHBIX TAOMHIBI 7 CIEAyeT, YTO Haubojee BBICOKOE COOTHOIICHHE OCIOK-KUP
HAOIIOJaeTCI B MOJIOKE Ka3axXxCKUX KOOBUI THIa jkade, B CpPEeIHEM 3a CeMb MECAIEB JAaKTallUd 3TO
cootHotmeHune paBHo 0,88 ¢ konebanusmu 1o xoxy Jaktamuu ot 0,76 Ha ceapmMoM a0 0,96 Ha YeTBepTOM
MeCSIax JIAKTaIHH.

Y Oonee XHIKOMOJOYHBIX JIOHO-Ka3aXCKMX TIOMECEH 3TO COOTHOIICHHE, 3a OIBITHBIN MEepPHOJ
cocrasisuio 0,86 ¢ konebanusamu ot 0,70 Ha yeTBepToM 10 0,94 Ha BOCBMOM MecCSIIIax JIAaKTAI[UH.

ITo rpymie HOBOANTaCKO-Ka3aXCKUX IMTOMECel OTHOIICHHE OCITOK-KUpP B MOJIOKE OBLIO HIDKE, YEM B
ocTanbHBIX rpymnmnax u paBHsuiochk 0,81 ¢ konebanusmu ot 0,76 Ha ceapMoM Mecste taktanuu Jo 0,89 Ha
YETBEPTOM MECSIIE JIAKTAIHH.
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Tabnuna 7 - CooTHOIIEHHE IPOLEHTa OeJKa U )KUpa B MOJIOKE KOOBUI Pa3HBIX TEHOTHUIIOB 110 MECSIIaM JIaKTallul

Mecsr makramun ['pymms! KOOBLT
Ka3axCKH€ THUIIA xKabe HOBOAJITalCKO-Ka3aXCKHE JTOHO-Ka3aXCKUE TTOMECH
TIOMeCH

11 0,90 0,83 0,78

111 0,92 0,85 0,79

v 0,96 0,89 0,91

\ 0,88 0,87 0,76

VI 0,80 0,78 0,70
VII 0,76 0,76 0,80
VIII 0,87 0,82 0,94

B cpexnem 0,88 0,81 0,86

Takum 00pa3oM, yBelIMYCHHE YyJIOS KOOBLI 3a JIAKTAI[ME0 MOXET COMPOBOXKIATHCS CHUXCHHUEM
JKUPHOCTH MOJIOKa TPH COXPaHEHUH ero OeakoBoCTH. [Ipy TOBBINICHWH TPOIEHTA JXUPA MOXKET
CHU3UTHCH YAOH, TOTJa KaK MPOIEHT Oelka B OJHUX CIy4asx OyJeT MOBBIMIATHCH, €CIH XHUPHOCTDH
MOJIOKa HE TPEBBIMIAET ONPEACHHOTO YPOBHS, HO MOXKET OCTaThCA Ha OJHOM YPOBHE WIJIM TTOHMKATHCA B
CIIy4asix pe3KOro MOBBIIICHUS >KUPHOMOIYHOCTH.

Bmecre ¢ 3TuM Mo MecsmaM JIakTanuyd HaOJMIOAArOTCA OOJbIIME BapHUallid B COOTHOIIECHHUH
M3y4YaeMbIX TPU3HAKOB B CTETIEHHM M XapaKTepe 3aBUCUMOCTH MEXAY HHUMH, YTO OYEBHIHO, OOYCIOBEHO
Pa3HOH ¥ OTHOCUTEIIEHO CAaMOCTOSTEIbHOU UX N3MEHINBOCTHIO.

BriBoabI

B ycrnoBusx crannoHapHOW KyMBICHOM (epMBl KpPECTBSIHCKOTO XO3SHCTBa «AJTail» MOJOYHAs
MPOAYKTUBHOCTh W XWMHUYECKHI COCTaB MOJIOKAa KOOBLI pa3HbIX TEHOTHUIIOB HEOJMHAKOBHL boie
MPOAYKTUBHBIMH SIBJISIOTCS HOBOAJNTalicKo-Kazaxckue momecu (3167,2 1) M Ka3axCKhe KOOBLIBI THIIA
xabe (3103,0 i), yem moHO-Ka3zaxckue momecH (2632,2 ). [lo nHAEKCY K€ MOJIOYHOCTH Ha TIEPBOM MECTE
CTOSIT Ka3zaxckue KoObUIbl THIA x)abe (711 kr), 3aTeM NoHO-Kazaxckue moMecH (638 Kr) U HOBOaNTancKo-
Kazaxckue momecu (626 kr).

ITo comepkanmio xkupa, 6emka, COMO, cyxoro BemecTBa B MOJIOKE Ka3axCKHe KOOBUTBI THITA yKade
BBITOJTHO OTJIMYAIOTCS OT KOOBUT HOBOQJITAWCKO-Ka3aXCKUX U JOHO-Ka3aXCKUX MOMECEH.

M3MeHYMBOCTH OCHOBHBIX TIOKa3aTelieil yI0s y KoObLT HEBBICOKAs U cocTaBisieT oT 15,1 no 28,7 %,
0 COJIEPKaHUIo kupa B Mosioke ot 5,06 no 7,88 %, 6enka ot 4,66 mo 6,10 %, caxapa ot 1,27 mo 3,37 %.

CBs13p MEXYy COECPKAHUEM KHUpa U OelTka B MOJIOKE KOOBLT TIOJIOKUTENbHAS, HO HE OJMHAKOBAs (OT
+0,129 nmo +0,397). OTO0p MO >KUPHOMOJOYHOCTH HE OO0ECIEYMBACT OJHOBPEMEHHOTO YBCIUYCHUS
conmepkaHus Oenmka B MoJoke. [loaToMy ceneknuio ¢ JOmaabMH IelecooOpa3HO BeCTH HE Ha
MaKCHMAaJIbHOE Pa3BUTHE OTACIHHBIX MPU3HAKOB, a HA ONTHMAIIFHOE UX COYETaHHE.
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OPTYPJII TYPJII TEHOTHUIITEI'I BUEJEPAIH CYTTLJITT ’KOHE CYT KYPAMBI

AHHoTanus. Makanaia CTallMoHap KbIMbI3 (hepMachl araalblHIa TYPJIi TeHOTHUIITI OMeNepIiH CyTTUIIr MeH
CYT KYPaMBIHBIH 3€PTTEY MaTepHaAaphl KENTIPUIreH. AJIFalIKbl PET JKalbLIbIMIA )KOHE aT Kopanapjaa OarblIaThiH
OuenepIiH caybUTybl XKOHE CYTTIH HETi3ri KOMIIOHCHTIHIH ©3TeprilliTir XoHe e3apa 0aillaHBICBIHBIH CAIBICTHIPMAIBI
ACIIEKTICIHIH 3epTTey HATIKeNepi KOPCeTiIreH.

3eprTeyiepJeH CYTTiH MOJIIIEPi KOHE CalachlHa TYPJIIK albIPMAIIBUIBIKTAD aHBIKTAIIFAH, XKaHAanTal — Ka3ak
KOCTIaJlaphl JKOFaphl CYTTUTIKKE He, KeHiHT1 caThla Ka3aKhl jka0bl OHerepi *oHe JJOH — Ka3ak Kocnanapbl. Jlakramus
OapeICHIHIA aNlBIHFAH TayapllbIK O©HIM Ka3ak kaOwl OmecineH 14822 m, 1513,4 nm xaHaantaif — Ka3aK KOCHACHIHAH
JKOHE JOH — Ka3akK KocnachkiHaH 1267,6 1.

Cytreri MaiinpH >xorapbl Memmepi 1,79% ka3akel xaObpl OmeciHme OaWKalmabpl, an >XaHaanTall — Kasak
Kocmanapeiaa 1,64% »xoHe M0H — Kasak Kocmaceinaa 1,52% tenenni. Kasakel xa0Obl OMECIHIH JKOHE YKaHAaITal —
Ka3aK KOCHaJapblHbIH CYTIHJAEr aKybl3 MeJiiepi mamamen Oipuaeit comasl - 2,02 — 2,01%. An 10oH — Ka3ak
kocnacbiHaa - 1,87% kepcerti. CyTTeHy ailapblHIarsl Mail MeJIIEPiHIH ©3reprillTiri cayy e3reprilTiriHeH TOMeH
xkoHe 5,06 mo 7,88% kypazpl. Cayy apachlHIAarbl JXKOHE Mai, aKybl3 JKOHE KaHT MeJIepiHiH Kod(h UICHT
KOpPEJSLUSICHl TEpiC MOHTe He OOJIIbI, all Mall MeJILepi XKaHe KYpFaK 3aTTapblH apachbIHIarbl OaiJIaHbIC OH MOHTe
ve OOJIEL.

TyiiiH ce31ep: reHOTHII, CYTTUIIK, CYTTeHY, ©3TeprilliTiK, Maii, aKybI3, KAHT, KOPPEJIALHS.
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SOME ASPECTS OF SELECTION-BREEDING WORK
IN MEAT CATTLE BREEDING

Abstract. In this article highlights the main aspects of selection and breeding work used in the specialized meat
cattle breeding of the Republic at the present time. The need to preserve and develop the genetic diversity of
livestock herds of beef breeds was noted, while preference should be given to cattle of domestic selection. Import
should be carried out under obligatory scientific support and in pre-prepared farms. To increase the reliability of the
origin of breeding animals, DNA testing should be widely implemented and the IAS database used.

Key words: specialized meat cattle breeding, genetics, selection, breeding, breeding work, productivity.
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HEKOTOPBIE ACIIEKTbBI CEJIEKIHNOHHO-
MJIEMEHHOM PABOTBI B MAICHOM CKOTOBO/CTBE

AHHOTanusi. B cTatbe mpuBeAeHBI OCHOBHBIE MOMEHTHI OPraHM3allMM CEJIEKINOHHO-TIEMEHHOW pPaboTBhl,
MPUMEHSEMbIE B CHELUHAIM3MPOBAHHOM MSICHOM CKOTOBOJICTBE peclyOiMkn B Hacrosmee Bpems. OTmeueHa
HEOOXOAMMOCTh COXPAHEHMS W Pa3BUTHSI T€HETHYECKOTO PasHOOOpasws CTaj CKOTa MSCHBIX IOPOJ, IPH ATOM
MPEANIOYTEHHE JOJDKHO OTNABAThCSl CKOTY OTEUCCTBEHHOW CENEKLUH. 3aBO3 IO UMIIOPTY CIEAyeT OCYLIECTBISATH
1oJ; 00s3aTeNbHBIM HAy4HBIM CONPOBOXICHWEM M B 3apaHee IOJArOTOBICHHBIE XO03siicTBa. I MOBBIMIECHHA
JIOCTOBEPHOCTH TIPOMCXOXKICHUS IIJIEMEHHBIX JKHMBOTHBIX ClleflyeT WIHMpPoKo BHeapsaTh JIHK-tectupoBanune wu
HCTOJb30BaTh 0a3y naHHbXx TAC.

KnrodeBble cioBa: crneuaiu3UpoBaHHOE MSICHOE CKOTOBOJCTBO, T€HETUKA, CEJIEKIHs, Pa3BeAeHHE, IIEMEH-
Hast padoTa, MPOAYKTHBHOCTb.

[ToBbImIeHME TPOAYKTUBHOCTH, YJIy4IlIEHHE KaueCTBEHHBIX MOKa3aTeNiel MPOU3BOIUMON MPOIYKIIUH
B TIEPBYIO OYEpeOh CBSI3aHO C YPOBHEM OCYIIECTBISIEMONH B MSICHOM CKOTOBOJCTBE CEJEKI[MOHHO-
IJIEMEHHOW pabOTH, B YeM HEMAaJOBAXKHYIO POJIb HUTPAeT MPUMEHsSEMas CHUCTeMa OIICHKU TIEMEHHOMN
LIEHHOCTH pPa3BOAUMBIX >KMBOTHBIX. B rocymapcrBax mHOCTCOBETCKOrO MPOCTPAHCTBA A0 MOCICAHETO
BPEMEHH TPUMEHSETCS CHUCTeMa OIEHKH IUIEMEHHON LEHHOCTH CIIEIHAIM3UPOBAHHOTO MSICHOTO CKOTA,
OCHOBaHHasl Ha Marepuajax, MOJYYeHHBIX B PE3YyJIbTaTe €KETOIHBIX OOHUTHPOBOK IUIEMEHHBIX CTaj B
paspe3e mojoBO3pacTHhIX Tpynm [1]. OCHOBHBIMH YYHTHIBACMBIMU TpPU3HAKAMU IPH OOHHTHUPOBKE
MSICHOTO CKOTAa SIBIITFOTCS: MHTEHCUBHOCTH POCTa MOJIOJHSAKA M 3aTpaThl KOpMa Ha 1 KT mpHUpocTa KUBOU
MAacChl; KHMBas Macca XHUBOTHBIX IO BO3PACTHBIM II€PHOJAaM; MOJOYHOCTh KOpPOB (IO KHMBOM Macce
MOJIONHSAKA B O-MECSIYHOM BO3pacTe); OayibHas OllEHKAa KOHCTHTYIIMM W JKCTEpbepa; CTElCHb
MIPOSIBIICHHSI TEHOTHUIA U BRIPAXKEHHOCTDH MTOPOTHOM MTPUHAICKHOCTH [2].

BoHuTHpoBKa TPOBOAMUTCS € Y4YaCTHEM CIICIIUATMCTOB XO3SMCTB, 4YTO HE B TMOJHOM Mepe
o0OecnieunBaeT JOCTOBEPHOCTh TMOJIYYCHHBIX HaHHBIX. JIJI1 HCKJIIOYEHUS CYOBEKTUBHOCTH B OILICHKE
IJIEMEHHOM IIEHHOCTU B MPAKTUKY MSICHOTO CKOTOBOJICTBA PEKOMEH]IYETCSl BHEIPUTH CEPBUCHBIC IICHTPHI
0 TPEJICTABIECHHUIO SKCIIEPTOB I HE3aBUCHUMOTO CHATHS (DEHOTHITMYECKUX MMOKa3aTeleid OleHUBAEMOTO
MOTOJIOBBSI TNIEMEHHOTO MSICHOTO CKOTa C 3aHECEHHEM JAaHHBIX B 0a3y MH(OpPMAIIMOHHO-aHATUTUIECKOM
cuctemsl (nanee — MAC) (pucynoxk 1).
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Hcrnonp3oBaHNe yCcIyr CEpPBUCHBIX IIEHTPOB M HE3aBUCHUMBIX ADKCIEPTOB MO3BOJIUT IOCTOBEPHO H
OOBEKTHBHO OIICHWBATh IUIEMEHHBIE KadecTBA JKUBOTHBIX, UYTO OIMPEIACIHT TMPEATIOCEUIKH 0OoJiee
TIIATEIBHOTO 0TOOPa MIICHOTO CKOTA ISl BOCIIPOM3BOCTBA M NATbHEHIIICH CEICKIIUU.

BB CHEI WER TP

SHCNEPTHI SR Ha RARNCIMOT OLEHHI MAGMAMHOH LaHMOCTH MATHOT D CHOTA

XOZAMCTEVIOLLMIA CYEBEKT
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| | |
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y
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Bl BOgMT HOMMUAEHOHLIA KAatE

Pucynok 1 — Opranuzanus OLeHKH IUIEMEHHOM [IEHHOCTH MSICHOTO CKOTa

[lo 3aBepmieHHI0 KOMIUIEKCHOW OIEHKH IIEMEHHOH IEHHOCTH MSCHOTO CKOTa IIOJyYCHHEIE
MaTepuanbl TOABEPraroTCs BCECTOPOHHEMY aHalMM3y, Ha OCHOBAaHWM KOTOPOTO TIUIAHUpYyeTCs
CCJICKIIMOHHOE yIIydIlieHHe cTajga (oTOop W moadop map, OCYIICCTBICHHE 3aKa3HBIX CIIAPUBAHHIA,
BHECEHHE H3MEHEHWH W JOIOJHEHWA B TEpPCHEKTHUBHBIC IUTAHBI CENEKIMOHHO-TNIEMEHHON pa0oThI,
KOMIUTIEKTOBaHHE CTajla 3a CYeT COOCTBEHHOTO PEMOHTHOTO MOJIOIHSKA, OCYIIECTBICHHE TUIEM3aKyTa 1
T.J.), @ TAKXKE TEXHOJIOTHUECKIE, KOPMJIICHUCCKIE W BETCPUHAPHBIC MEPOIIPUSITHSI.

B mpakTuke BemyIIMX MUPOBBIX MPOU3BOAMUTENECH MIEMEHHOTO MSICHOTO CKOTa B TMOCIEIHHUE T'OJbI
MTUPOKO TIPUMEHSIETCSI METOJ] MHICKCHOW OIICHKW TUIEMEHHOHN IEHHOCTH. B Hamiel pecrmyOnmke Takxke
YK€ CO3JAI0TCs MPEANOCHUIKH K MEPEeXOoAy Ha 3Ty METOAMKY: pa3paboTaHbl METOIUYECKUE ITOAXOIbI,
co3lMaHa M (QYHKIUOHHpYET WH(popMmainmoHHO-aHamuTHueckas cucremMa (MMAC) ¢ 0aHKOM JaHHBIX TIO
TUIEMEHHBIM M TPOAYKTUBHBIM XapaKTePUCTHKAM >KHBOTHHIX [3,4]. OmHako, Kak IMOKa3aja MpaKTHKa,
JIOCTOBEPHOCTh 3aHOCHMBIX B 0a3y manHbIXx MAC moka3zaTenell oka3ajgach BeChbMa HEBBICOKOH, T.K.
OTCYTCTBYET MEXaHHM3M OOCCIICUCHUS JCHCTBEHHOTO KOHTPOJIA 3a uX moiydeHueMm. Kpome Toro,
HEJOCTaTOYHBIH YPOBEHb KOPMIJICHHS TUIEMEHHBIX JKUBOTHBIX B OONBIIMHCTBE XO3SWCTB HE TO3BOJISIET
MOJTHOCTBIO PACKPHITh UX T€HETHYECKH 00YCIIOBICHHBIE TPOAYKTHBHBIE KadeCTBa.

B croxuBmeiics IMPAKTUKE BOCHPOMU3BOACTBA CTajla B MACHOM CKOTOBOACTBE, B TOM YHCJIC U B
IJIEMEHHBIX CTajaX, MPUMEHSIETCS B OCHOBHOM METOJ] €CTECTBEHHOTO OTUIOAOTBOPECHHUS: PEAKO pydHas H,
yale BCEro, BOJBHAA CIYYKH. DTOT (PaKT 3HAYUTEIHHO CHIDKAET 3(PPEKTUBHOCTH CEIEKINH, B CBS3H C
4eM IMPOBEACHUC reHeTHYEeCKOM OKCIIEPTU3BI, HOZ[TBer(IIaIOIHeﬁ MMPOUCXOKIACHUC TIIIEMCHHBIX JKUBOTHBIX
MO0 OTIIOBCKOM JMHHUM, CUATAEM HEOTHEMJIEMBIM 3JIEMEHTOM OpPraHU3alldd JTOCTOBEPHOTO ILIEMEHHOTO
y4era B MACHOM CKOTOBOHCTBe. OHAKO, B CIIOKHBIIEHCS HA TEKyIIMH MOMEHT CHUTyallid BHEApEHHE
WHIEKCHON OIIEHKH IUIEMEHHON HEHHOCTH BUAWTCS IMPEKICBPEMEHHBIM W BO3MOXXHBIM TOJBKO IIOCIHE
pelIeHusT BOIMPOCOB TOTHOIIGHHONH KOPMOBOW 0a3bl, W BHEAPCHHUS MOITBEPKACHUS JTOCTOBEPHOCTHU
MIPOUCXOXKIEHUS TJIEMEHHBIX KHUBOTHBIX T€HETHUYECKUMH METOIaMHU.

g obecriedeHnst JOCTOBEPHBIX JAHHBIX O MPOUCXOXICHUH TUIEMEHHOTO MACHOTO CKOTa, IaJaThl MO
MOpOJIaM, COTJIACHO CYIIECTBYIOIUX METOIUK, OPTaHU3YIOT 0TOOp OMOIpo0 M3 XO3SIMCTB € COCTaBICHUEM
HEOOXOAMMBIX COMTPOBOXKIAIOIINX JOKYMEHTOB (PUCYHOK 2) M MepeatoT OUonpoObl B aKKPEIUTOBAHHBIC
nabopaTopuu, TAe ONMPEIEIAIOT aJuIeH JKUBOTHEIX 10 12 JIOKycaM, a pe3yJIbTaThl 3aHOCAT B 0a3y JaHHBIX
HNAC, mns o0paboTKH 1 aBTOMATHIECKOTO YCTAaHOBJICHHSI IIPONCX 0K ICHHUS.
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Pucynok 2 — Onpezenenue JOCTOBEpHOCTH poucxoxkaeHus xuBoTHEIX JJHK MeTonom

l'eHeTndeckue wucciaenoBaHMUs 1O TOATBEPXKICHUIO JTOCTOBEPHOCTU IPOUCXOXKACHUS B TMEPBYIO
ouepenp CIeAyeT OCYIIECTBIATh B TPYNIMax IUIEMEHHBIX >KMBOTHBIX, BXOJSAIIUX B 00s3aTelIbHBIN
MaTepual, MPEeACTaBIsIeMbIi MpH ampoOariyi HOBBIX CEJEKIIMOHHBIX JOCTM)KCHHUH (3aBOACKHUX IHHHMA,
mnopoag u TI/IHOB). 3aTeM, IMO3TAIIHO, T'CHCTUYCCKHUMHU HMCCICAOBAHUAMU CJICAYCT OXBATHUTh: OBIKO-
MPOU3BOSIIYIO TPYIITy KOPOB, BXOJSIIYIO B TUIEMEHHOE SApo U cocraBistomyo 18-20% ot obmero
MaTOYHOTO TIOTOJIOBBS; OBIKOB-IIPOM3BOAWTENEH, pabOTAOMMX B IUIEMEHHOM CTajie, HaXOISIIIUXCA Ha
HCIIBITAHUAX MO COOCTBEHHOM NPOAYKTHBHOCTH M OLICHMBACMBIX II0 Ka4YC€CTBY IMOTOMCTBA, IJIEMCHHOC
sanpo, cocrasiustomniee 50-60% oT oOmIero MmorojoBbs KOPOB; TEJIOK IMOCIE OTOMBKH W JOpalldBaHUS,
MpenHa3HAYeHHBIX Ui PEMOHTAa CENEKIMOHHOW TpPYIBL, TUIEMEHHOTO sipa W HaMe4YaeMbIX Ui
TIeMpearn3alny.

Jns oOecrieueHusT KauyeCTBEHHON u OecriepeOoiHONW padOThl O ONPEACICHHUIO JOCTOBEPHOCTH
MPOUCXOXKIIEHNSI HEOOXOMUMO BEHINONHEHHWE CIEAYIONUINX YCIOBHUH: HAyYHO-HCCIIEIOBATEIIbCKUM
yupexneausm AIIK PK pa3paborath enuHy:0 OTEYECTBEHHYIO METOJIUKY OIPEIETICHUS T€HETHUECKHX
TECTOB JIsd CEJIBbCKOXO03HCTBEHHBIX JKMBOTHBIX; Ha 3aKOHOAATCJIBHOM YPOBHC YTBCPAUTH MCXAaHU3IM
YCTAHOBJICHUSI TIPOMCXOXKACHUS KHUBOTHBIX MSICHBIX TIOPOJI TOCPEICTBOM HCCIICAOBaHUS OO0pPa3IoB
TeHETUYIECKOT0 MaTepHaa.

Opranuszaius mieMEeHHOW pa0doThl B MSACHOM CKOTOBOJICTBE B IICJIOM JIOJDKHA MPEACTABJISATH COOOU
KOMIUIEKC MEPOIPUSITHIA 110 MOBBIIICHUIO TEHETHYECKOTO MOTEHIMAIA MICHOTO CKOTa, HAIIPABJICHHBIX Ha
MONlyYeHHe  MaKCHUMAaJbHOTO  KOJNMYECTBA  MPUILUIONA M BBICOKOKAYECTBEHHOH  TOBSIIUHBI,
00ecITeunBalOMNX MaKCUMAaTbHBIA SKOHOMUYIECKUH 3P hEKT.

B mporecce cenekimoHHO-TIIEMEHHON PabOThl B MACHOM CKOTOBOJICTBE 33JICHICTBOBAHBI CIICIYIOIIHNE
nospasaeneHus, (PyHKIIMOHAT KOTOPBIX TpeOyeTcss 00 beAMHNUTD B €IUHYIO CUCTEMY (PHUCYHOK 3).

[lamater w cepBHCHBIE TEHTPH OOECHeYMBAlOT OTOOp W Ha3HAYeHWE B  XO3siCTBa
KBATM(UITUPOBAHHBIX OOHHMTEPOB, OPraHMU3ALMIO MPOBEPOK TOCTOBEPHOCTU IMMOJYyYaeMBIX B MpoOIecce
OOHUTHPOBOK Pe3yJILTATOB, PETYJISAPHOCTD MOCTYIUICHUS ¥ KOHTPOJIb 32 BHeceHHeM B 0azy MAC tekymmx
300TEXHHYECKUX COOBITHH (OTEN, OTOMBKA OT MaTepeil, moKa3aTelu )KUBOM MacChl U Jp.).

WHpopMaimoHHO-aHAIUTHYECKYIO CUCTEMY peKoMeHAyeTcs pasMemnats wiu npu MCX PK, wnu npu
TOJIOBHOM HAay4YHO-HCCIICIOBATEIIbCKOM HWHCTHTYTE, T.K. B TIEPBOM ciy4yae OyAeT 3aleliCTBOBaH
aIMUHUCTpaTUBHBIA pecypc (MCX sBnsieTcs 3aKa34MKOM BCEX HCCIIEIOBAHWH 1O JKHBOTHOBOJICTBY) U
perynupyeMasi 3akoHoJaTenpHas 6a3a, BO BTOPOM ciydae Oyzer obOecredeHa MepBHYHAs OCHOBa BCEX
HCCJICIOBAHUI T10 >KMBOTHOBOJCTBY, YTO CBSI3aHO C TeM, 4TO OocHOBHas ¢yHkius MAC — 310 cOop
JOCTOBepHOW WHGOpMAIMK W €€ TEepPBUYHBIM aHanu3. WHCTUTYTBI Ha OCHOBE OTHX JaHHBIX
00OCHOBBIBAIOT BBHIOOP MEPCIIEKTHBHBIX HCCIIEJOBAHNN, COCTABIEHNE OIOKETHBIX W TPAHTOBBIX 3asBOK,
00ecrieuynBalOT KaueCTBEHHOE BBINIOJHEHHE KpPATKOCPOYHBIX (TEXHOJOTHYECKHX) W IEpexXoIsIInX
(cenexiuoHHbIX) wuccnenoBanuiti. Ha ocHoBe maHHbiXx MAC pacCUMTHIBAIOTCS WHACKCH IUIEMEHHOMN
IIEHHOCTH, aHAIW3 KOTOPHIX W IMPHMEHEHWE B JANbHEHIIeH celleKnuu (IOpoA, TOIYJALNUN, TUIOB U
JTUHUHA) TaKXKe MPOU3BOIUTCS HAYYHBIMH YUPEXKICHHSIMH. VHCTHTYTHl B AadbHEHIIEM MpPeIOCTaBISIIOT
TrOTOBYIO WH(OpPMAIIMIO IO OICHKE IICMEHHOW IEHHOCTH MajaraM M XO3SHCTBYIONIMM CyObEKTaM B

— 183 ——




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

o0nactu TuieMeHHoro )UBOTHOBOACTBA (K/X, TOO, JIIIX u np.). CienuanucTsl X035HCTB B CBOIO 0Yepe.lb
(GOpPMYITHPYIOT CBOM TPEMIOKCHHUS TI0 HANpPAaBICHUAM CEJICKIIMOHHOTO VIIYUIICHHUS pPa3BOJIUMBIX
TUIEMEHHBIX CTal W MepealoT B Manarhl, KoTopele uepe3 HUY B mampHeiimeM o0ecrieynBalOT HayyHOE
COIPOBOX/ICHUE PA0OT IO PEIICHUIO MTOCTABICHHBIX 3a/1ad.

bouuTrposKa i
Pecny6auKaHcKas nanata
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PI/ICyHOK 3-— PeKOMeHI[yeMaS{ CXEMa yIrpaBJICHUSA TJIEMEHHOMN pa60Toﬁ B MSACHOM CKOTOBOJCTBEC

I/ISBGCTHO, yTO OJHUM H3 OCHOBHBIX Tpe60BaHI/II71 CO3JaHusA T10poa CEJIBbCKOXO03HCTBEHHBIX
JKUBOTHBIX U UX COBEPILCHCTBOBAHUS SIBISACTCS (POPMUPOBAHKE BHYTPUIIOPOAHOHN cTpyKTypbl. OOnanas
OTIpeIeIeHHOH MOHOIIMTHOCTBIO, J00as mopona gomkHa auddepeHnupoBaThcss Ha  OTHENbHBIC
CTPYKTYpHBIE DIIEMEHTHI CO CIEU(PHUISCKIMU CBOMCTBAMHU Pa3BUTHS TOTO FUTH MHOTO MIPHU3HAKA, KOTOPHIS
B pe3yJbpTaTe yMeloro oroopa u mojadopa obecredynBaioT mporpecc moponsl B nenom [5]. Kaxmoe
JKUBOTHOE B CTajlle, M TeM Ooliee B MOpoJie, 00IaaeT CBOUMH OCOOEHHOCTSMH, KOTOPhIE BHIPAXKEHBI HE
TOJIBKO B OTJIMYMSAX TIO TEJIOCIOKEHHUIO, XapaKTepy W YPOBHIO MPOAYKTHBHOCTH, HO M B CIIOCOOHOCTH
COXpaHATb 3TH 0COOEHHOCTH B MOTOMCTBE. ECiIM TaKHUM >KHBOTHBIM SIBIISIETCS MMpOU3BOAUTCIIb, OT HETO
OCTaBIISIIOT HA IUIEMSl CHIHOBEW M Jouyepeil, a OT HUX BHy4YaTOo€ W T.A. IMOKOJEHHUS, KOTOpBIE IpH
HamnpaBJIeHHOM 0TOOpe U moadope 00pa3yroT CXOAHYIO MO THITY W MPOAYKTHBHOCTH TPYIITY YKUBOTHBIX —
JTUHHIO.

3aBojackass JHMHUS - OTO CTPYKTYpHOE TOXpa3lelieHHe TMOpOXbl, MpeAcTaBismomee coboil
HACJIEJICTBEHHO YCTOMYMBYIO TPYMIY J>XUBOTHBIX, HWMEIOMIMX OOIee MPOUCXOXKISHHE IO MYXKCKOU
CTOPOHE POJOCIIOBHOW M XapaKTEePH3YIOIIHUXCS CXOACTBOM H CBOEOOpa3WeM >KelaTeNbHOTO THMa W
MPOAYKTUBHOCTH. 3aBOJICKHE JIMHUHM CO3/aI0TCA B pe3yJibTaTe IiefIeHaNpaBiIeHHOTo oTOopa u moadopa,
WCIIOJIb30BaHMS IPENOTCHTHBIX OBIKOB-YITyYlaTeIeH.

B CIIA wu ctpanax 3anmagHoi EBpomsl pa3BeneHne o JUHUASIM OOBITHO pacCMaTPHUBACTCSI TOIBKO KaK
METOJ/I POACTBEHHOTO pa3BEACHUS. DTO OOYCIOBIEHO TEM, YTO Pa3BEACHUE IO JIMHUIM, KaK CHCTEMa
paboTsl ¢ oponoii, TpeOyeT ee equnHcTBa. OnHaKO Onarofaps CTpeMileHHIO (epMepOB 00ECTIEUUTh CBOU
CTaJia [EHHBIMUA TPOU3BOJUTEINSIMH, OCYIIECTBISIICS COOTBETCTBYIOIIUH OTOOp, a WCIOJIh30BAHHE
MHOpUAMHTa HEM30€KHO BEAeT K KpoccaM, TO €CTh HCIIONB3YIOTCS T€ YK€ METOIBI pabOThI, KOTOPHIE
XapakTepHbl U pa3BeleHus o JuHuAM. COBEpLUICHCTBOBAHHE MOPOJ] CKOTa METOJOM CHCTEMAaTHU3UPO-
BaHHOW CeNEeKIUN 0a3upyeTcs Ha BENSHHUH IUIEMEHHON pabOThl B PETMOHAX PECITyOJHKH MO €IWHOM,
CKOOPAMHUPOBAHHOW IO CTalaM MporpaMMe, MPH MIMPOKOM HCITOIE30BAaHUH OBIKOB M3 BBICOKOIIPOIYK-
TUBHBIX JTUHUHN U NEPCIEKTUBHBIX POACTBCHHBIX T'PYIIIIL. PasseneHHe 10 JIMHUAM B IINICMCHHBIX CTaJax
NpeciieAyeT LeNb MNOAJNEpKaHWs HX TEeHETHYECKOH CTPYKTYpPBl M BHYTPHIIOPOJHOTO pPazHOOOpa3ws,
CO3/IaHUSI HOBBIX T'€HOTHUIIOB C JKEIAaTeIbHBIMU KaYeCTBAMH, B TOM YHCJIE C HCIIOJNb30BAHUEM JyYIIEro
MHPOBOTO reHO(OH/Ia B BBOJHOM CKpEIIUBaHUU. BeneHue ruieMeHHOW paboThl B TOBAPHBIX XO3SHCTBAX
TaKXe JIOJDKHO TMPOBOAUTHCS MPH IIUPOKOM HCIOJNIB30BAHUM JHMHEHHBIX JKUBOTHBIX. TOJBKO JUIIEL MPH
3TOM YCIIOBHM B BOCIIPOHM3BOJICTBE TIOTOJOBBS BO3MOXXHO OCYIIECTBISATh OOOCHOBAHHBEIN TPYIITOBON
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mom0Op TMOCPEJACTBOM CHCTEMHOW pOTAl[MM JUHWA. bBONBIIMM CTUMYJIOM TOBBIIICHHUS MSCHOU
MPOAYKTUBHOCTH TOBAPHBIX CTaJ SABJISCTCS KPOCCUPOBAHUE JTUHHM CO CHEIUPUUESCKON KOMOMHAIIMOHHOM
CIOCOOHOCTBIO B BBISIBJICHHBIX B TNIEMEHHBIX X03SHCTBaX 3(PEKTUBHBIX COUCTAHHSIX.

B ycnosusix mpumensiemoii B KazaxcraHe TpaIWIIMOHHOW, 3KCTEHCHUBHOMW, CTOMIOBO-TACTOUIIIHOM
CHCTEMBI BEICHHS MSCHOTO CKOTOBOJCTBA, O€3yCIIOBHO, TMPHOPUTET HEOOXOIUMO OTAaBaTh
OTEUYECTBEHHBIM MOPOaM MSICHOTO CKOTa (Ka3axcKas 0eJIOroJioBasi, ayJIMeKOJIbCKasl, CaHTa-repTpy/ia, THIT
JKETICY), KOTOpPHIC OTIUYAIOTCS OOJbIIEH 3KOHOMHUYHOCTBIO U JYYIIMM KadeCTBOM IIPOM3BOJUMON B
YCIIOBHSIX €CTECTBEHHBIX MACTOWII POy KITHH.

3aB03 MSCHOTO CKOTa IO UMIIOPTY, aKTHBHO OCYIIECTBISIEMBIN B MOCJEIHUE TOJBI, MOKA3aJl JAIEKO
HEOJTHO3HAYHBIC PE3yJILTAThI: B XO3AHUCTBAX, I/Ie ObLIU CO3/IaHBI KOPMOBBIE U TEXHOJIOTHUYCCKUE YCIOBHUS,
aHAJIOTUYHBIE CTpPaHAM-UMIIOPTEpaM, MPOAYKTHBHOCTh JKHUBOTHBIX OBLIa JOCTaTOYHO BBICOKOW, a
AMITOPTHPOBAHHBIA CKOT, COJAEpXKAIIUICSI B OOBIYHBIX, CBOWCTBEHHBIX OTCYECTBCHHOMY MSICHOMY
CKOTOBOJICTBY YCIIOBHSIX, TOKa3aJ HU3KYIO MIPOAYKTUBHOCTh U BBICOKHMM OTXOJ. 3aBO3 MACHOI'O CKOTa IO
HUMIIOPTY CJIEyeT ITUIAHUPOBATh MPH HATHMYHUU COOTBETCTBYIOIIMX YCIOBHH KOPMIJICHHS U COACPIKAHUS B
X03HUCTBAX-UMIIOPTEPAX, a TMOCIEAYIONIee ero pa3BeIeHHE OCYIIECTBIATE O 00s13aTEIHbHBIM HAYIHBIM
COTIPOBOXKICHUEM.

Takum oOpa3om, Juisi TOBBIIEHUS 3((EKTUBHOCTA BEIECHUS OTPACId MSCHOTO CKOTOBOJICTBA B
Kazaxcrane, He0OXOMUM CHCTEMHBIN IOIX0J, OOBEIUHSIOMNNA YCHIIUA YICHBIX, TPOU3BOJICTBCHHUKOB U
aIMUHUCTPAaTUBHO-yTpaBieHdeckoro ammapara AIIK.
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9. Om6aeB, M. Tamaposckuii, O. Januienko, T. KappiMcakos

ETTI BAFBITTAYBI MAJI LTAPY AIIBUIBIFBIHIAY I CEJIEKIIUSI/IBIK-
ACBUIJAHABIPY ) K¥YMBICBIHBIH KEUBIP KbIPJIAPBI

AHHoTanms. Maxanana Ka3ipri yakblTTa peciryOJIMKaHbIH MaMaHIaHABIPBUIFAaH €TTi Maj IIapyallblIbIFbIH/A
KOJIIaHBUIAThIH CENEKIMSIIBIK — aChUIIAHBIPY )KYMBICTAPBIHBIH HETi3r1 Ke3eHaepi kepceTinai. OTaHABIK CeleKIusira
OaceiMak Oepe OTBIPBIN €TTi OAFbITTarbl Mall TaObIHJAPBIHBIH T'CHETHKANIBIK OPTYPJILIriHIH JaMybl MEH CakTay
KaXKETTUIIr alKbIHIaAbl. Mansl IeTeNIeH TacMallay Kyieci alibiH-ala JaibIHaJIFaH niapya KoXKalbIKTapblHa
MIHJETTI TYp/bl FBUIBIMIAPABIH KaThICYbl HETI3IHJE *y3ere achlpbUIybl THIC. ACBUI TYKbIMIbI MaJIAAPJbIH LIBIFY
TEriHIH CeHIMALTIriH apTTeipy MakcatbiHga JTHK TectineyiH keHiHEH KOJIIaHBIN, aKHapaTThIK Taujay XKYHeciHiH
(IAS) nepexrep 6azacblH naiganany Kaxer.

Tyiiin ce3aep: MaMaHAaHIBIPBUTFaH €TTI MaJl LIAPYaIIbUIBIFBI, TEHETHKA, CEJIEKIHs, Ml 6Cipy, aCbUIAaH/ABIPY
JKYMBICHI, OHIMJIIITIK.
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THE SEARCH FOR THE EFFICIENT BUSINESS MODEL
FOR THE DAIRY SECTOR IN KAZAKHSTAN

Abstract. The article is devoted to the analysis of the problems and perspectives of the organizational
development of the dairy industry in the context of the problems of sharp growth of the productivity of labor and
export of processed products set in the last message of the President to the people of Kazakhstan. The analysis of
organizational innovations, modern business models used by the AIC, is carried out. The accumulated problems and
the main development trends that have manifested itself in the dairy industry in Kazakhstan over the past two years
have been analyzed. It is shown that there is a stable solvent demand for milk and dairy products in the present time,
which is still largely satisfied by retail sales of its production by small producers. Prices have been steadily rising;
accordingly, all enterprises of the dairy industry have prospects for the further development. However, no new
business models are being implemented and are not even planned in the State Program for the Development of the
Agro-Industrial Complex adopted last year. It is established that the development of dairy enterprises does not bring
Kazakhstan closer to the solution of the task set in the President's message to increase labor productivity and the
share of exports of processed products over the next five years. The results of a survey of the owners of milk
processing enterprises and dairy farms of the East Kazakhstan, Zhambyl and South-Kazakhstan regions, which over
the past two years have been actively involved in sectoral integration processes, are presented in the work.
Evaluation of the willingness of the economic agents of the dairy industry to participate in new business models,
network structures of small business integration in the value chains of large enterprises has shown the demand for
the development of a qualitatively new information and analytical support for forecasting and planning the formation
of new business models in the dairy industry in Kazakhstan.

Key words: dairy industry, business model, organizational innovation, network structure, integration process,
economic agent, system integrator, information system.
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MOJIOYHASA OTPACJIb KA3AXCTAHA B ITOUCKE
3®OEKTUBHOMN BU3HEC MOJIEJIN

Annoranusi. CTaThs MOCBSIIEHA aHAIN3Y MPOOJIEM W TMEPCIEKTHB OPTaHU3alMOHHOTO Pa3BUTHI MOJIOYHON
OTpaciy B KOHTEKCTE 3a7lad PE3KOT0 poCTa MPOU3BOAUTEIFHOCTH TPyAa U AKCIOpPTa IMepepaboTaHHONW MPOTYKIIHH,
nmoctaBieHHBIX B nocnenaeM [locmanun Ilpesmaenta Haponmy Kaszaxcrama. IlpoBenéH aHanmm3 opraHM3aIlMOHHBIX
WHHOBAIM - COBPEMEHHBIX OM3HEC Mojeneil, ncnonb3yemsix AlTK.

PaCCMOTpeHbl HAKOIIUBILIUECCS np06neM1)1 nu OCHOBHBIC TCHACHIIUNU p%BMTI/IH, l'[pO}IBI/lBU_ll/leCSI B MOHO‘IHOﬁ
oTtpacnu Kazaxcrana 3a mocinennue nBa roga. [lokazaHo, 4TO 10 HACTOSIIIETO BPEMEHH B PECIyOJIMKE COXpaHsEeTCs

— 186 ——




ISSN 2224-5227 M 2.2018

CTaOMIIBHBIN TIATEXECOCOOHBIN CIIPOC HA MOJIOKO M MOJIOUHBIE TPOTYKTHI, KOTOPHIH B 3HAUYMUTEIFHON YacTH BCE
em€ yJIOBJIETBOPsIETCA 3a CUET PO3HUYHOM NPOAAKM CBOEH NPOAYKLHMH MEIKUMHU IPOU3BOIUTENSAMU. LleHbl
YCTOHYMBO PacTyT; COOTBETCTBEHHO, Y BCEX MPEINPUATHH MOJIOYHON OTPACIN €CTh NEPCHEKTHBHI TSI Pa3BUTHS.

OpHako HUKAaKMX HOBBIX OWM3HEC MOJeTeld He BHEApSeTcs — M 3TO Jake HE IUIAHHPYETCS B NMPUHATON B
npouuioM roay [ocyaapcTBEeHHOW NporpaMMe pa3BUTHSI arpONpPOMBIIUIEHHOTO KOMILIEKCA. YCTaHOBJIEHO, 4TO
pa3BUTHE MPEANPHUATHA MOJOYHON OTPACIU IT0Ka HU Ha Liar He npuommkaeT KaszaxcraH K peleHnIo IOCTaBIeHHO
B Ilocimanuu Hpe31/1)1eHTa 3agaur YBCJIMYCHHUA 3a OmKalIIne IAITh JET MPpOU3BOAUTCIILHOCTU TpyJda U OOJIU
9KCIIOpTa nepepaboTaHHON IPOAYKIIHH.

[IpencraBneHbl pe3ysbTaThl OMPOca PYKOBOJHUTENICH MOJIOKONEpepadaThIBAOMINX MPEANPHATHH U MOJIOYHO-
ToBapHBIX (epm Boctouno-Kazaxcranckoit, XamOsmickorr u IFOxHo-Kaszaxcranckoil oOmacTei, KOTOpble 3a
TOCTIeTHUE JIBA T0JIa AKTHBHO YYACTBOBAIH B OTPACICBBIX HHTETPAIIIOHHBIX MPOIeccaX.

OrneHKa TOTOBHOCTH 3KOHOMHUYECKHX areHTOB MOJIOYHOW OTpacid K y4YacTHIO B HOBBIX OH3HEC MOJEIX,
CETEBBIX CTPYKTYpax MHTErPAIl MAJIOTo OM3HEca B IPOU3BOJCTBEHHO-COBITOBBIC IIETIOUKH KPYITHBIX TPEAIPUSITHN
MoKasajia BOCTPEOOBAHHOCTh Pa3pabOTKM KAaYECTBEHHO HOBOTO HH()OPMAIMOHHO-aHATMTHYECKOTO O0ecreueHHs
MIPOTHO3UPOBAHNS U IDIAHUPOBAHMS (DOPMUpPOBAHMS HOBBIX OM3HEC MOAETel B MOJIO4YHOI oTpacnu Ka3axcrana.

KaioueBble ciioBa: MoiouHasi OTpacib, OM3HEC MOJIeNb, OPraHW3allMOHHAs WHHOBALMS, CETEBasi CTPYKTYypa,
HMHTETPAIMOHHBIN MPOLIECC, SIKOHOMHUYESCKHUI areHT, CHCTEMHBIA HHTErPaTOpP, HHPOPMAIHOHHAS CUCTEMA.

BBenenne

B Tlocnanuu Ilpesunenta Hapony Kazaxcrana ot 10 suBapsa 2018 roma mepen npeanpusiTUSIMUA
arponpoMeInieHHoro komruiekca (AIIK) mocraBiena 3amada yBeNIWUYeHHUS 3a OMDKAWIINE TSATH JIET
MPOU3BOAUTEIBHOCTH TPYJA U DKCIIOPTA MepepaboTaHHOMN MPOIYKIINH «KaK MUHUMYM B 2,5 pa3za» [1].

B monHOW Mepe 3TO OTHOCHTCA K Ka3aXCTAaHCKOMY XHBOTHOBOJCTBY, B YAaCTHOCTH, K MOJIOYHOWM
oTpaciu. Y pecryOIuKy UMeeTcs 3HAYNTEebHBINA MPUPOIHBIN TOTEHINAN ISl PA3BUTHS MOJIOYHOTO CTa/ia
MacTOUIIIHOTO COJAEPIKAHUS M, COOTBETCTBEHHO, IMPOU3BOJACTBA MOJIOKA, KOTOpOE, Onarojgaps CBOMM
BBICOKMM BKYCOBBIM Ka4e€CTBaM, MOXKET MOJIB30BATHCS OCOOBIM CIIPOCOM Ha MHPOBBIX PHIHKAX.

OnHako MOCTIKEHWIO IeJel, MOoCcTaBleHHBIX B [locmaHuu, MpensTcTBYeT LENbIid psia mpodieM.
Cpenu HEX, Kak oTMedaercs B I'ocygapcTBenHHo# mporpamme passutus AIIK (2017) — nemoctarounas
o0ecnedueHHOCTh KOPMOBOW 0a30i, HU3Kas JOJS TUIEMEHHOT'O TIOTOJOBbS KHBOTHBIX, HEJIOCTATOYHOCTh
MMOCEBHBIX IIIOMIA/Iell TI0JT KOPMOBBHIMA U (PypakHBIMH KyJIbTypaMH, HEpallMOHAIBHOE HCIIOIH30BAHUE
MacTOMIIHBIX ~ yTOAWM, HETOJMHBIA OXBaT  CEIbCKOXO3SUCTBCHHBIX  JKMBOTHBIX  BETEPUHAPHO-
NpOQHUIAKTHYECKUMU MEPONIPUSATHAMU | Ap. [2].

B Ilocnannu HameueHBI OCHOBHBIE CITOCOOBI PEIIeHUs IMPOOJIeM OTPaciy, KOTOpble 0003HAYEHBI KaK
«YMHBIE TEXHOJIOTHW» — B TOM YHCIIE, TIepeX0J K COBPEMEHHBIM OWM3HEC MOIEISIM 00ECIIeYHBAIOIINM
noBbIicHue (P (OEKTUBHOCTH  XO3AWCTBEHHOTO B3aUMOJCHCTBUS T KOOIEPAIlMd BCEX 3BEHBHEB
MIPOU3BOACTBEHHO-COBITOBOH Tiemouky npennpustuii ATIK [1].

ITo cioBam O. Cabpen, menb mepexoja K HOBEIM OM3HEC MOJEISIM COCTOMT B TOM, YTO «MAJIBIi
Ou3HeC U3 MPaKTUYECKU H30JIUPOBAHHON MOJCUCTEMBI HAITMOHATHLHON SKOHOMUKH JTOJDKEH MPEBPATUTHCS
B OPraHUYECKYIO0 COCTABHYIO YacTh €IMHOTO MPOU3BOICTBEHHO-(OUHAHCOBOTO KOMILIEKCA. .. HEOOX0IMMO
CO3/1aTh YCIIOBHS, KOTZIa KPYITHBIA OM3HEC B Ipoliecce 00pa3oBaHUs KJIacTEPOB MAcCOBO BOBIIEKAET B
CBOIO JICATENLHOCTH MPEAIPUATHS MaJioro OusHecay [3].

MeToabl

Lens gaHHOTO WCCIIENOBaHWA — aHANU3 TPOOJEM W TEPCIEKTHB OPTaHH3AIMOHHOTO Pa3BHTHUS
MOJIOYHOW OTpaciii B KOHTEKCTE 3ajad pPE3KOro pocTa MPOM3BOIMTENEHOCTA TpPyAa W IKCIOPTa
nepepadoTaHHON MPOTYKITUH.

AHanu3 BTOpUYHON (paHee COOpaHHOW IPYTMMH HCCIEAOBATEeNAMH) WHGOPMAIMKM, a TaKKe
CTaTHCTUYECKUX JaHHBIX, HCIIOIF30BAHHBIX:

— IIPU PACCMOTPEHUH COBpeMeHHBIX On3Hec mogeneil AIIK — ceTeBBIX CTPYKTyp MUHTErpalid MaJloTo
Ou3HEeca B MPOU3BOACTBEHHO-COBITOBBIC IICTIOUYKHM KPYITHBIX TPEIPUSATHIH;

— MpU aHaIIM3€ HAKOIMMWBIIMXCS IMPOOJIEM M OCHOBHBIX TEHICHIIMHA pPa3BHUTHSA, IMPOSBHUBIIUXCA B
MOJIOUHOM oTpaciu KazaxcraHa 3a nmociieqHUE 1Ba rosa;

Jlyis Toro 4TOoOBI OIEHUTHh TOTOBHOCTh KOHOMHUYECKHX areHTOB MOJIOYHOM OTpAciid K y4YacTHIO B
HOBBIX OM3HEC MOJIETSAX, MBI TIPOBEIN OMPOC PYKOBOJHUTEICH MOIOKONEPepa0aThIBAIOIINX MPEATIPHUITHIA
U MOJIOYHO-TOBapHBIX ¢epM Boctouno-Kazaxcrancko#t, XKamOpuickot u HOxuo-Kazaxcranckoit
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obnacTei, KOTOpbIe 3a MOCTCTHHE JBAa TOAa AKTHMBHO YYaCTBOBAIM B OTPACIEBBIX HWHTETPAI[HOHHBIX
npoIiieccax.

Kak METO c6opa TNEPBUYHBIX JAaHHBIX B HUCCICAOBAHWHN HCIIOJIL30BAJIOCh MHTCPBBIOMPOBAHUE — C
OTKPBITBIMH BOTIPOCAaMU, TIOJIYCTPYKTYPUPOBAHHOE; MPOBOAMIOCH 10 TenehoHy. Ha yuacTne B MHTEPBBIO
JIAT corjacue 58 pecroHACHTOB. YCIOBUEM ydacThs Oblla aHOHUMHOCTh — HEpas3MIAlICHUE JTHYHBIX
JIAHHBIX ¥ KOMMEpPUYECKON HH(OPMAIIUU B MPUBS3KE K HANMEHOBAHUIO MPEIPUSITHH.

I[Ipu o0OpaboTke moONy4YeHHON HHMOPMAIUU HCIIOJIB30BAINCh KAYSCTBCHHBIC METOJNbI aHAJIM3A:
KOJIMYECTBO PECIOHJICHTOB HEIOCTATOYHO MJS MPUMEHEHUS METOJOB MATEMATHUECKOW CTATHCTHKH.
OnHaKo, KaK yTBEPXKIAIOT aBTOPUTETHBIC CIHECIUAIUCTHI, MPHU UCIIOJH30BAHUN KA4YECTBEHHBIX METOJIOB
aHaJIM3a OHO MOXET OBbITh HEBEJIMKO; CTATUCTHUYCCKUIN aHAJIN3 TaHHBIX, KaK MIPaBUIIO, HE MPOBOAMUTCS [4];
pe3yNbTaThl KAYECTBEHHOTO aHaIN3a JIETYE MOJIAIOTCS BISBICHUIO TPUYUHHO-CIICACTBEHHBIX CBS3CH, 1O
CpaBHEHUIO C KOJIMYECCTBEHHBIMU METOIaMH aHam3a [5].

JIutepaTypHblii 0030p

1. KonkypenTtocrocobHoCTh TiepepadaThiBaromux npeanpusatuii AIIK yxe B KOHIIE IPOIIIOro Beka
CTaja KPUTUYECKH 3aBUCETh OT MX CIOCOOHOCTH CHHXPOHM3MPOBAaThb OCHOBHBIE OM3HEC-IPOLIECCH U
MOJIeIM YIIpaBJIEHUS HAa OCHOBE EIMHBIX HH(QOPMALMOHHBIX KAaHAJIOB CO CBOWMH IIOCTABIIUKAMHU U
KJIMEHTaMH IO BCEH IeTn NOCTaBOK. MeToabl pelieHus 3Toil mpodIeMbl PACCMAaTPHUBAINCE B KOHLEIILIMH
Supply Chain Management (SCM) [6].

CrycTst IecsTHIETHS, C HACTYIUICHHEM «CYypOBOTO HOBOTO MUPa KOHIIA TII00aH3anny / «grave new
world: the end of globalization» [7] wucmonb30BaHWE SKOHOMHYECKH Pa3BHTBIMH TOCYIapCTBaMHU
MIPOIOBOJILCTBEHHBIX PECYPCOB, KaK WHCTPYMEHTA T'EOMOJUTHYECKOTO JOMHUHHMPOBAHMS HaA APYTUMH
CTpaHaMH, IIPHUBEJIH K TT00aBHBIM TPaHC(HOPMAIUSIM Ha MUPOBOM PHIHKE TIPOJIOBOJIbCTBHSL:

— HiepepacIpeieleHNI0 MOTOKOB MPOIOBOIBCTBHS MEXKAY Pa3BUTHIMU U Pa3BUBAIOIIMMUCS CTPaHAMU;

— MEPEXOY OT «3MOXU YCTOHUMBO HU3KUX LIEH» K IIEPUOLY BEICOKOH IIEHOBOI BOJIATHIIBHOCTH;

— CIBUTY PBIHKA OT MOJIEJIM OIPAHUYEHHOI'0 CIIPOCa K MOJIEJIM OIPAaHUIEHHOIO IIpeAIoKeHus [8].

B mnocnemnme rompl Bo BcEM Mupe HaONIOAAaeTCs AKTUBHOE WCIIONB30BAaHHE M JajbHEWIIee
COBEPILICHCTBOBAHUE METOAOB TOCYAAPCTBEHHOTO MPOTEKUMOHW3MA. | TTaBHBIM TpPEeHA MHUPOBOTO pBHIHKA
IIPOIOBOJIBCTBUS — Y)KECTOUEHHE NMPOTEKIIMOHUCTCKON MOJUTUKNA U UTHOPUPOBaHUE C(OPMUPOBABIINXCS
B XX BeKe MeXIyHapOIHBIX TOPTOBBIX HOPM U TpaBui [9].

2. B cBo¢ Bpems i1 0003HAYEHUS! «TPYMIBI Teorpaduiyecku COCENCTBYIOLUIMX B3aMMOCBSI3aHHBIX
KOMIIaHUM M CBA3aHHBIX C HUMH OpraHuM3aldi, JeWCTBYIOIMX B ompelnenéHHON cdepe,
XapaKTePU3YIOLUIUXCS OOIIHOCTBIO AEATEILHOCTH U B3aMMOIOTIONHSIOIUX APYT ApyTay ObUI UCIIOIb30BaH
TEPMHH «KJIacTep» (IJI1 aHalu3a CTEIEHU COIJITACOBAHHOCTU JAECUCTBUI HE3aBHCHMBIX XO3SHCTBYIOIIUX
CyOBEKTOB MPUMEHSJICS OAMH U3 METOJJOB MaTEMAaTHYECKOW CTATHCTUKY, T.H. KJIIaCTEpHBIH aHanmu3) [10].

[lonsaTHE «KIacTEp», KAK «CTATUCTUYECKHU YCTAHOBJICHHBIH KJIaCC POACTBEHHBIX JEMEHTOB B HEKOM
X COBOKYIHOCTH» 0 HACTOAIIET0 BPEMEHH HCIOJB3YETCS BO MHOTHUX OTpaciiX HayKH — XHMHH,
¢usuke, counonoruu, acrponomun [11].

Omnako B 3koHOMHKE X XI Beka, B YCIIOBHUSX,

— KOT/Ia y’K€ BTOPOE JECATUIETHE BO BCEM MHUPE TOXOIBI JOMOXO3SHCTB yCTOWYNBO CHIDKatoTes [12],

— KOrja CIelUaluCcTaMM JOKa3aHO, YTO HECKOJIBKO AECATHJIETHH HENPEPhIBHOIO IKOHOMHUYECKOTO
pocra B 30-70-x rr. XX Beka OTHIOJb HE OTPaXKaloT OOIINEe 3aKOHOMEPHOCTH MHPOBOTO Pa3BHTHS, a
SBISIFOTCSA BCETO JIMIIb «CJEACTBHEM CIYyYalHOTO COBNAJCHUS HECKOJIBKUX HCTOPHYECKHX COOBITHI
[13],

— KJIACTEPHBIM aHajIW3 B 3HAYMTEIBHON Mepe yTpaTWj CBOIO MPOTHOCTHYECKYIO CHIY NPH OLIEHKE
COTJIACOBAaHHOCTH JCHCTBUI HE3aBUCHMBIX XO3SMCTBYIOMNX CYOBEKTOB [14, 15].

CBoero pona «CTPYKTypHBIM BOIUIOIIEHHEM» YIOMSIHYTOW HamH Bbime KoHmenuuu SCM crajo
(opMHpOBaHHE KA4YeCTBEHHO HHBIX OHW3HEC MOJeJeid, KOTOpble TPaKTYyIOTCI B COBPEMEHHOMN
H9KOHOMHYECKOH JuTepaType B TEpMHHAX «CeTEeBblE  MHTEIPHUPOBAHHBIE  CTPYKTYPBD» H
«MHTETpUpPOBaHHBIE KOPIIOpaTHUBHBIE 00pa3oBanus» [16,17].

[lo cyTn, 3TO TOT kK€ COLMATBHO-IKOHOMHYECKHH (DEHOMEH, YTO KOT/Aa-TO 00O03HAYaICs TEPMUHOM
«KJIacTep»; OAHAKO Uil OnucaHusl uX (OPMHUPOBAaHHUS TeNepb MPUMEHSIOTCS COBCEM JApYTHe
MaTeMaTHIeCcKie METONbl — T.H. MyJbTH-areHTHoe MozenupoBanue [18,19,20]. [loatoMmy B maHHOM
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WCCIIEJIOBAaHUU MBI OyJleM HMX TPaKTOBaTh KaK CETEBbIE CTPYKTyphl mHTerparum mnpennpustuid AIIK
(ccn.

3. BonpmuacTBO mpennpustuii AIIK, ¢opManbHO SBISSICH CAMOCTOSTEIILHBIMH U HE3aBHUCUMBIMHU
cyObeKTaMH pBIHKA, TE€M HE MeHee, He SBJSIOTCS CaMOAOCTATOYHBIMH ¥ HHBECTHUI[MOHHO-
MpUBIIEKATENbHBIMA, HE  CHOCOOHBI  pa3BUBAThbcd HA  MPHUHIOWNAX  CAMOOKYNIaeMOCTH H
caMO(MHAHCHPOBAHISI, B TIOJTHOM MEPE M Ha PaBHBIX y4aCTBOBATH B MEKOTPACIEBON KOHKYPEHIIUH.

Oo6mas tenaennus pasputus AIIK — dpopmupoBanne CCH, B cocTaB KOTOPBIX BXOISAT MPEATIPUITHS
BCEX 3BEHHEB IPOM3BOJCTBEHHO-COBITOBOM MEMOYKH «IIPOM3BOACTBO (OTpaciy pAacTEHHUEBOJCTBA W
JKUBOTHOBOJICTBA) — TMepepa0doTKa (MUIIeBas OTPacib) — JUCTpUObIONHs (ONTOBas W PO3HUYHAS
TOpro®is)» [9].

CCH — COBOKYITHOCTh OCYIIECTBISIONINX XO3SHUCTBEHHYIO NEATEIIEHOCTh 3KOHOMHYECKUX areHTOB,
KOTOpasi, B OTJIMYHME OT KOPIOpalHdH, MOXXET HE HWMETh OINpEeAeNEHHOTO IPaBOBOTO CTaTyca H
(OopMaNM30BaHHOW OpPraHU3AIMOHHONW CTPYKTYpPhL. JTO CJOXHas MHOTOYpPOBHEBas COIHMAIBHO-
SKOHOMHUYECKass CHUCTeMa, HUMEIOIIas paclpeneléHHy0 CHCTEMY VIpaBiIeHHs ¢ HeQopMaTbHBIM
KOOPIWHAITMOHHBIM IIEHTPOM (CHCTEMHBIM HHTETpaTopoMm) [16].

Mexanusm ¢opmupoBanuss CCU onurcaH B UCCISNOBAHUAX 110 SKOHOMHUYECKOM conuonoruu [21,22].
OcCHOBHBIM CTPYKTypHBIM KoMmoHeHToM CCU sBngercs He MouepHsis KoMIaHusd (KaK y XOJIUHTA), a
SKOHOMHUYECKHHA areHT, KOTOPBIH MOXET MMETh CaMble pa3Hble OPraHW3alMOHHBIE (POPMBI W TPaBOBOH
craryc. T.e. CCU B npuHIUIE HE MMEET OPraHU3ALUOHHON CTPYKTYpPHI; 3TO HedopMajabHOE OH3HEC-
COOOIIECTBO, «areHThl KOTOPOM MOTYT HANpPSIMYIO B3aUMOJICHCTBOBATh C JAPYTUMH OpPTaHH3AIHSIMH,
WHTETPUPOBATHCA B MX CTPYKTYPY HIIH, HA00OPOT, BBIXOJIUTH U3 HUX B 3aBUCUMOCTH OT CHUTYyallUd Ha
peiaKe [23].

4. OrmuuntenbHas ocobeHHocT CCH — B TOM, YTO MX CYIIECTBOBAaHKE B IPUHIIAIIE HEBO3MOXKHO 0€3
peanbHO JecTBYIONIeH cTpaTernu. MiMeHHO oHa TO0YKJaeT He3aBUCHUMbIE XO3SHUCTBYIOIIUE CyOBEKTHI
CJIeIOBAaTh MPaBHJIAM B3aUMOJEHCTBHA, yCTaHOBIEHHBIM sl ydacTHUKOB CCHU eé€ nedopmambHBIM
VIPABJSIIOIINM I[EHTPOM — METa-areHTOM, CHUCTEeMHBIM HMHTETPAaToOpoM. Ecoum OHM MOCYUTAIOT, YTO
CTpaTerus HEeIOCTaTOYHO 3(PQPEKTUBHA, TO MPOCTO BHIMIYT U3 €€ cocTaBa, HaWIyT cebe apyroi, Oonee
3¢ (eKTUBHBIA, CHCTEMHBI HHTETPATOP.

Oco0as TpyZIHOCTh CTPAaTETWYECKOro IUIAHWPOBAHUS IJIS METa-areHTa — CHCTEMHOT0 HMHTEerpaTropa
CCH 3aknrouaeTcsl B TOM, YTO CHCTEMa MOHSATHIA, OMUCHIBAIONIUX OM3HEC-TIPOIECCHI, COBEPIICHHO HE
COBIAJAET C CUCTEMOI MOHATUN, UCIIOJIb3YEMBIX B CTPATErMUECKOM IIaHUpoBaHuu [17].

HestensHoCTh U cTpyKTypa CCHU ONMHCHIBAIOTCS € TOMOMIBIO KAY€CTBEHHO WHOW CHCTEMBI TEPMUHOB:
HWHCTHUTYTHI, areHTHI, JOPMaIbHbIC U HEQOPMaTIbHBIC ITPABUJIA, PETYJIUPYIONIUE UX B3aUMOJICHCTBHE U T.II.
Jlaxxe 0a30BBIC TEPMUHBI TCOPUU CTPATETMYSCKOTO YIPABICHHUS OPTaHU3aIllUsMU TPYJIHO IPUMEHATH 03
JTOTIOJTHUTENBHBIX OTOBOPOK M TIOSCHEHHH - a YK «KIACCHYECKYI0» METOJIOJIOTHIO CTPAaTEerHYecKOro
TUTAHWPOBAHUS CUCTEMHBIA HHTETPaToOp BOOOIIIE HE MOKET UCTIOIH30BATb.

Pe3yabTaTthl nccjieqoBanus

1. CpemnenymieBoe moTpeOnenne Moioka B Kazaxcrane cocraBiser 235 Kr B roj, TOTja Kak B
EBPOIEHCKUX CTpaHaX 3TOT Moka3zaTelb cocTaBisieT Oonee 400 kr B roj [24]. KazaxcraHckas MoJIO4Has
OTpacilb MOKa YTO HE B COCTOSHUM Ja)K€ HacelleHHE CTpPaHbl IMOJNHOCTHI0 O0ECIeYNTh Ka4eCTBEHHBIM
nmpoaykToM. OCHOBHBIMH TPOHM3BOIWTENSIMUA CBHIPBS JIs1 MOJOYHOW TpoMbINieHHOCTH B Kazaxcrane
SIBJIIFOTCS JIMUHBIC MOICOOHBIC XO35MCTBA ¢ YMUCICHHOCTRHIO OT OJHOM JI0 ISATH rOJIOB CKoTa. B HacTosIee
BpeMs TaKUE XO34KCTBa O0ECIEYMBAIOT MO pa3HbIM oleHkam oT 80 mo 85% ToBapHOTO MOJIOKA AJIS
MPOMBIIIUIEHHOCTH. KOTM4eCcTBO KOPOB B TMYHBIX MOJBOPBIX COCTABISET 86% OT 00IIEro morojaoBbs; 94-
95% MOJIOYHOM MIPOAYKIIUK IPOU3BOAAT 167 ThIC. KpecThstHCKHMX U 2 MiTH. 200 ThIC. TOJICOOHBIX XO3AHCTB
[25].

3HauuTeNpHAs PACHBUIEHHOCTh MOJIOYHOTO TPOW3BOJCTBA [0 MEIKOTOBAapHBIM XO3SHCTBaM, NpH
HECOOIIO/IEHUH pallOHa KOPMIICHHUS M COZepKaHNe JKUBOTHBIX, a Takyke 000pyAOBaHUS U XpaHEHUS U
OXJIQXKJICHUS MOJIOKA, OTPUIIATEIHHO CKA3hIBACTCSA HA YIOSIX M Ha KadecTBe. OT CpeIHECTaTUCTUYIECKOM
Ka3aXCTAHCKOM KOPOBBI €KEroJHO yAaércsa noiayuutb 2233 nurpa MoOJOKa, Toraa Kak B Poccum
COOTBETCTBYIOIIUI MToka3aTens coctariaer 3500, B benapycu - 3000 nutpos, a 'epmanuu - 6923, Kanazae
- 7962, B CILIA - 9219 autpos [24].
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Kak ormeuaercs B «I'ocyqapCcTBEHHOH MporpaMMe pa3BUTHS arpONPOMEBIIIIICHHOTO KoMIutekca PKy,
IoNis MOJIOKa BeIcmiero copta B Kasaxcrane 3anmmaer Bcero 2-3% oT 00BEMOB TNPOM3BOJICTBA,
HEeOOBIIYIO TOJI0 3aHUMAET U TIEPBbIil copT, OOJIbIIast YacTh MPUXOIUTCS Ha MOJIOKO BTOPOTO COpTa.

Moioko, Tpon3BeEHHOE B TAKMX XO3HWCTBaX, MOMAAaeT Ha MPOMBIIUICHHYIO ITEpepadoTKy B OUYEHb
OTPaHHYEHHOM KOJMYECTBE, MOCKOJbKY B OOJNBIIEH YacTH HEpalMOHAIBHO HWCIOJB3yeTCs Ha JIMYHOE
norpebieHne M Tpomaércs depe3 Heo(UIIMAIbHBIE KaHAIbL. JIWIIb OKOJO TPETH NPOM3BOAWMOTO B
Kazaxcrane Momoka MOPOXOIUT HPOMBIIUICHHYIO — MepepaboTKy. MookonepepadaThiBaone
MPEINpPUATHST 00ECIIeYNBAIOT UL 27% TMOTPeOIeHNs MUThEBOTO YIaKOBAHHOTO MOJIOKAa CTpPaHBI, TPH
3TOM MPOW3BOACTBEHHBIE MOIIHOCTH IO TPOMBIIUICHHONH MepepaboTKe MOJOKa HE HCIONB3YIOTCS B
moJiHoM 00BéMme [2].

2. Kak moka3zan mpoBeAEHHBIH HaMH aHajiu3, 3a MOCJICIHUE JBA rojla B MOJOYHON OTpaciu cpeau
MEJIKNX TPOW3BOAMTEICH TOBAPHOTO MOJOKAa aKTHBH3MPOBAIUCH HMHTETPAIIMOHHBIE IPOIECCHI
(oOBenMHEHNE B CEIBCKOXO03SIMCTBEHHBIC TIPOU3BOACTBEHHBIC KOOTIEPATHBEI):

— B JKamObickoit ob6nactu npouzonuio oobvenuHeHne okoiao 700 MEIKUX M MOJICOOHBIX XO3SMCTB B
HECKOIIbKO JIECATKOB KOOTIEPATHUBOB;

— B IOxHO0-Kazaxcranckoit oomactu cuinamu 20 KOOTEPaTHBOB OTKPHITO 33 MOAYIBHBIX ITyHKTOB
npuéma MOJIOKa;

— B KokderaBckoii ob6macTu 4eTblpe MOJIOKOIepepadaThBAONINE MPEATIPHUATHS MOTYYalOT TOBAPHOE
MOJIOKO U3 530 JIMYHBIX TTOABOPHBIX XO3SIMCTB, 00bEIUMHUBIINAECS B 15 KOOIIEPaTHBOB;

— B AKTIOOMHCKOM 001acTu co3anbl 43 1 7 MyHKTOB MpUEMa MOJIOKA.

B 10 xe Bpems B KazaxcraHe mnponoirKaeTcs CTPOMTEIBLCTBO MOJOKONEpepadbaThIBAIOINMHU
MPEINPUATASIMA COOCTBEHHBIX MOJIOYHO-TOBapHbIX QepMm. Tak, B ANMaTHHCKOW OOJIACTH KOMITaHUS
«Anam» Halula pemieHne MpooOieMbl HEXBATKU CBIPOIO MOJIOKA, CO3/1aB MPOM3BOACTBEHHBIH KOMILIEKC
«pepma-zaBoay. Iloromosbe 3T0it (hepmbr coctasnsier Oonee 1000 moitHpIX KopoB, mpuuem ¢ 2014 mo
2017 rox mokasaTenu CpeaHero yIosi ObUTH YBEIHYEHBI C 5 THICAY A0 7,5 IUTPOB B TOA, a o0IIHiA 00beM
WHBECTHIIMH B STOT MPOEKT COCTAaBMI OKOJIO 5 mupA. TeHre. OAHAKO CTONH MacimTaOHbIE WHBECTHIINU
MOTYT TIO3BOJHTH ce0e HEMHOTHe NpeaNpusATHS MOJIouHOM orpaciau. B Bocrouno-Kazaxcranckoi
o0JacTi TpU MOJIOKOTIEpepadaTHIBAIOIINX TPEANPHUATHS COYETAIOT ONOpPY HA CENbCKOXO3SHCTBEHHBIC
KooreparuBbl (36 TYHKTOB mNpHéMa MOJOKAa I MEIKHX MPOU3BOAWUTENEH) CO CTPOUTEITHCTBOM
COOCTBEHHBIX MOJIOYHO-TOBAPHBIX epM (MX TIOCTPOCHO yxke 37exm.).

3. HaubGomnee wuHTEpecHble, MO HAIIEMy MHEHHIO, pPe3yJlbTaThl MPOBEAEHHOTO HAMH OIpoca
PYKOBOAMTENEH MOJOKOIEepepadaThIBAIOIINX MPEINPUATAH U MOJIOYHO-TOBAPHBIX (PepM IpeCTaBICHBI
Ha juarpaMmmax pucyHkoB 1-3.

apyroe 2

33aBUCMMOCTU NPeANnpUATUA OT

LeN0BbIX NAapTHEPOB 25

yBe/InYeHMe A40NT0B NPeanpuaTmA 31

nosbllleHne KavyecTtea npoayKuumn 16

CTabunbHOCTb, YBEPEHHOCTb B
3aBTpawWHem gHe

pocT 06bEMOB NpoayKLMM 9

0 5 10 15 20 25 30 35

PucyHok 1 — CtpykTypa 0TBeTOB Ha Bompoc: Kakoii pe3ynbTaT OT y4acTs B OTPACIEBbIX HHTErPALIMOHHBIX IIPOIeccax
Brl cunraere Hanboee CynecTBEHHBIM?
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Kax MbI BUIHUM, IJIsA OOIBIINHCTBA PECIIOHACHTOB HanOoJjee 3HAYMMbIE H3MECHEHHUS - YBEJIUYCHUEC
JO0JITOB NPEANIPUATHA U POCT 3aBUCUMOCTH MPEAIIPUATHA OT JEJIOBBIX HapTHépOB; B IIEPCIICKTHUBAX poCTa

00BEMOB TPOAYKIHMK M YBEPEHHOCTH B 3aBTPAIIHEM AHE OOJBIIMHCTBO PECIIOHICHTOB COBEPLICHHO HE
YBEPEHBI.

apyroe 4

3aBUCMMOCTU NpegnpnaTmnAa ot

. 11
[EeN0BbIX MNAPTHEPOBKaK...

KaK eCTeCTBEHHbI U CMOHTaHHbIN 8

KakK Tpebyowmin cobnogeHusn

21
MHOXeCTBa HOBbIX MPaBu u...

32

10

0 5 10 15 20 25 30 35

Pucynok 2 — CtpykTypa oTBeTOB Ha Borpoc: Kak Brl oneHnBaeTe HHTErpanoHHbIE TPOLECCHI, B KOTOPBIX MPHHSIIO y4acTHE
Bame npexnpustie?

OneHka pecrnoHIEeHTaMH MPAaKTUKKW OTpacieBOd HHTerpauuu («(pOpMHPOBAHHS KJIACTEPOB») —
HEeTaTHBHAS: MIPOLIEAYPH! HEIOCTATOUHO MPOIYyMAaHBbI, HPUXOAMIOCH YUUTHCS Ha CBOMX OLIMOKAaxX; OT HUX
Teneps TpedyeTcs co0JII0IeHne MHOKECTBA HOBBIX ITPABUI U BEIEHUsI JOKYMEHTALNH.

Apyroe

3TO rnynaa 3arteA

BCé XOpoLo

B UHbIX YCNOBUAX ¢MHaHCVIp0BaHMF|

B AOHOHHMTeﬂbHOﬁ MHdJOpMaLI,MM ana
y4aCTHUKOB

B COBEPLWIEHCTBOBAHUN

0 5 10 15 20 25 30 35 40

Pucynok 3 — Ctpykrypa orBeToB Ha Bompoc: 1o Bamiemy MHEHHUIO, HyKAAIOTCS JIM HHTETPALOHHBIC [IPOLELY PbI
(«(hopMupoBaHHE KITaCTEPOBY)?

Kak MBI yOeaunuch, o MHEHUIO MOJIABISIONIETO OOJBITMHCTBA PECIIOH/ICHTOB, TJIaBHAs MpobiieMa —
OTHIOJIb HE YCIIOBUS (PMHAHCUPOBAHUS, a JePUIIUT HHPOPMAIIHH.

OO0cyxneHue pe3yJabTaTOB
1. Jlo HacToAIero BpeMeHH B PecyOIMKe COXpaHsAeTcs CTaOMIIbHBIN IIATEKECTIOCOOHBIN CIIpOC Ha
MOJIOKO M MOJIOYHBIE IPOJIYKTbI, KOTOPHIA B 3HAYUTEIBHOM 4acTH BCE el yAOBJIETBOPSIETCS 3a CUET
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PO3HUYHOW NPOAaXU CBOECH MPONYKLHMHA MENKUMHU NpPOU3BOAUTENAMH. LleHbl ycToiumBo pactyT [26],
COOTBETCTBEHHO, y BCEX MPEANPHUATHIA MOJIOYHOW OTPACIH €CTh MEPCIIEKTUBEI JIJIsI pa3BUTHSI.

OI[HaKO HUKAaKNX HOBBEIX OM3HEC MOZ[eJIefI HE BHEAPACTCA — U OTO Oa)X€ HC INUIAHUPYETCA B
I'ocynapcrBennoii nmporpamme paszsutus AIIK (2017) [2].

PasButHe npennpusTHil MOJIOYHOM OTpAciy MIOKa HH Ha mar He nmpuOmmkaeT KazaxcraH K penieHuto
nmoctaBinerHod B [locmammm [lpesmmeHTta 3amaum  yBEeNWYCHHWS 3a OMmKadmme IsITh  JIET
MPOU3BOAUTEIBHOCTH TPYJa U JOJH DKCIOPTa MepepaboTaHHON MPOIYKIIMH «KaK MUHHUMYM B 2,5 pa3za»
[1].

OueBuaHO, UIS STOTO HEoOXOomuMa pa3paboTKa CTPAaTeTHH pa3BUTHSA OTpPACiIM C YIOpOM Ha
OpraHu3aliMOHHBIC MHHOBAIUU.

2. YuénpiMu Kazaxcrana paHee HEOZHOKPAaTHO OCYLIECTBISIMCH Pa3pabOTKH OpPTaHM3alMOHHBIX
WHHOBAIUH ISl MOJIOYHOM OTpaciu.

Taxk, A. K. )XymaessiM (2009) 6bu10 mpoBeIeHO MaTeMAaTHYECKOE MOJEMPOBAaHUE Ka3aXCTaHCKOTO
pPBIHKa MOJIOKA M MOJOYHOW MPOAYKIIMH M PEHIEH psJ 3aJad MHOTOCBSI3HOT'O YIPABICHHS KPYITHOM
MOJIOYHOW KOMITaHWeH (Ta cTpaTerusi pa3BUTHS MOJOYHOW OTpacid, KOTOpas Ha IMPakTHKE Oblia
peanm3oBaHa KoMnaHuei «Amam») [27].

I''H. Hakwumoso#i, M.JXK. Kamenooir m K.A. AxmeroBoii (2013) nmns xomruiekcHOTo yuéra
pa3HOHAIIPABIICHHBIX TEHICHINUN B cdepe MPOM3BOACTBA, pACIpeneleHus W MOTPeOJICHHUS MOIJIOYHOM
MIPOIYKIINK OBLITH pa3pabOTaHBl METOIBI SKCTPATIOJISIITINH W SKCIIOHCHIINATLHOTO CTaKuBaHus [28].

OmHako 3TH HUCCIIENOBAaHUS HE NAOT OTBETA HA TJIABHBIA BOMPOC, CTOSIINHN Tepes MOJIOYHOM
OTpacibl0: Kak MOBBICUTh AS(PQPEKTHBHOCTh B3aWMOJCHCTBHUS MaJlOTO/MHKpO OW3HEca M KpPYMHBIX
nepepabaThIBAOIINX TPEANPUATHI B KOHTEKCTE 3a7ad PEe3KOro pocTa MPOHM3BOIUTENHLHOCTH TpyJa U
JKCIIOPTA MepepadboTaHHON MPOTYKITHH.

BoiBoabI

[lo Hamemy MHEHHUIO, JJsl PEIICHUs JaHHOTO BOIPOCA B KAaYeCTBE IEPCIIEKTHBHON HOBOW OHM3HEC
MOJEIT MOJIOYHOU oTpaciu ciexayet npuasaTs CCU.

B pesynprare mpoOBeNEHHONO HAMHM  ONPOCa PYKOBOJHUTENCH  MOJIOKOIEpepadaThIBAOIINX
MPEINPUATHN U MOJIOYHO-TOBAPHBIX (pepM Mbl yOeAHITUCh B BOCTPEOOBAaHHOCTH Pa3pabOTKH Ka4eCTBEHHO
HOBOTO  HMH(OPMALMOHHO-aHAJIUTHYECKOTO  O0ECTeYeHnsI TPOTHO3WUPOBAHUS W  IUIAHWPOBAHUS
¢dopmuposanust CCH npeanpuatuii MOIOYHOH OTpaciy.

WndopmanmonHas cuctema, 0e3 KOTOpO B NPUHLOUIE HEBO3MOXKHO (DOPMHUpPOBAHUE CETEBBIX
CTPYKTYp 3KOHOMHYECKUX areHTOB, 110 HAIIEMY MHEHHIO JTOJKHA 00eCIeYnBaTh:

— obMeH nH(popMaIreil MeX Ty BCEMH JICHCTBYIOIUMH U TTOTCHIIMATEHEIME yuacTHUKamMu CCU;

— eIMHCTBO (hOpPMabHBIX U HEPOPMAIBLHBIX MpaBwI BeaeHus ousneca B CCU;

— aHAJUTHYECKYIO MOIICPKKY MPHUHATHS CUCTEMHBIM HHTErPATOPOM/METa-areHTOM CBOEBPEMEHHBIX
Y aJIEKBATHBIX YIIPABICHYECKIX PEIICHHA.

Jnst pemieHus NEepBBIX JBYX 3aJad BIIOJIHE JOCTATOYHO CO3J[aHUSI MHTEPHET-CEpBEpa, HA KOTOPOM
nyOJIMKYIOTCSL BCce paboune Marepualisl ¢ mogpoOHON pyOpHKanueil, JOCTYHbIE ISl YY4aCTHHKOB CETH;
CHCTEMBI DJICKTPOHHBIX CIHCKOB PAacChUIKM (Ha 0asze 3JIeKTpOHHOW mouThl W MHTepHET-(hopyMOB) IO
OTJIENIbHBIM TE€MaM TIPOeKTa W MOJMpPOeKTaM, a TakXke HH(OPMAalMOHHOTO MOpTaja, KOTOpBIA Oyzer
OCBEIIATh JIESTETbHOCTD YYaCTHUKOB CETH.

Jns  pemenus TpeThedl 3amauMm  — AHAIMTHYECKOH MONIEPXKKH TMPUHATHA CHUCTEMHBIM
WHTETPaTopoOM/MeTa-ar€HTOM CBOEBPEMEHHBIX M aIEKBATHBIX YIPABICHUYECKUX PEIIeHHH — Heo0XoanMa
pa3paboTka crenuanbHONH MHQOPMAIIHOHHOW CHCTEMBI.
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KA3AKCTAHHBIH CYT OHEPKOCIBI TUIMAI BU3HEC YJIT'ICIH I3IEYE

Annoranusi. byn makana EnGaceineiH Kaszakcran xankeiHa apHarad. JKonpaybiHzna OenrijieHreH eHOeK
OHIMUIITIHIH KYPT ©Cyi )KoHE OHJIeNTeH OHIMIEP/i IKCIIOPTTay Macesesepi OOHbIHIIA CYT OHEPKaCiOiHIH YHBIMIIBIK
JaMYBIHBIH MpoOiieManapbl MEH MEepCIeKTUBATIAPBIH TANJayFa apHaJIFaH. ¥ HbIMIACTHIPYIIbUIBIK WHHOBALMSIIAPFa,
aran AOK KoJnaHaThIH 3aMaHayn OnM3Hec-yIiIriiepre Tajanay Kypriziia.

Conrsl exi xpuraa KaszakcTaHHBIH CYT ©HEpKOCiOiHAE KOPIHIC TaYHIII, KIHAKTAIFAH IpodiieManap jKoHe Heri3ri
aMy TEHISHIWSIIaphl KapacTHIPBUIABL. DBYTIiHTI TaHma CYT XOHE CYT OHIMIEpi TYpakKTHl Tejemre KaOileTTi
CYpaHBICKa M€ eKeHIri alfKbIH KOpCeTUIi, OYJI CYpaHBICTHIH OackM O6JIiri i KYHTe NeHiH MaFrslH OHIipyIIiIepaiH
03 OHIMJEpiHiH OeNIIeK caynanapbl apKbUIbl KAHAFaTTaHABIPBLTYAa.

baramap TypakTel Typle ecyAe; THICIHIIE, CYT ©HepkociOiHieri OapiblK KOCIOPBIHIAp JAamy
nepcreKkTUBaiapbiHa ue. JlereHMen, emkaHaaii )kaHa Ou3HeC yIrijzep icke achlpbuiMayza - OYJI TINTi 6TKEH YKbUIbI
KaObUIIaHFaH ATPOOHEPKAICINTIK KeIIeH I 1aMbITyIbIH MeMilekeTTik Oarnapiamachinaa aa sxocnapinandarad. Cyt
KOCIMOPBIHAAPBIHBIH AaMysl ami Je Oonca Kasakcran IIpesunaentiniy JKonpaybiHaa KoibuFaH anjarbl Oec XKbuiaa
eHOeK OHIMJIUIITIH apTThIpY KSHE OHJEITeH OHIMIEPIiH SKCIOPTHIHBIH YIIECIH YIIFaiiTyFa OarbITTalFaH MiHIETTepAl
opbIHIayFa Oip Kagam Oosica aa skacaMailThIHIBIFbI AHBIKTAJIIbL.

CoHFBl €Ki KbUIJa OHEPKACINTIK HMHTErpalMsuIbIK yrepictepae Oencene arcanbickan Lbireic Kaszakcraw,
JKamb6pu1 sxoHe OHTyCTiK KazakcTan oONBICTApBIHIAFBI CYT OHIIPYII KOCIMOPHIHAAp MEH CYT (pepMalapbIHBIH
OacmipUTapeIHAH aNBIHFAH cayalHaMa HOTIDKeNepi YChHBUTyAa. CYT ©HEepKOCiOiHIH SKOHOMUKAIBIK areHTTEPiHiH
’kaHa OM3HEC YaTife, OIaFrblH OM3HECTEpIiH ipi KocIMOpBIHAAPABIH OHIIPY-OTKi3y Ti30eKTepiHe Oipirymeri >kemiiik
KYPBUIBIMIA KaTbICyFa JalbIHABIFBIH Oarayay jkKaHa camaljbl aKIapaTThIK XKOHE OOoJnKay aHAINTHKAIBIK KOJIAyIlbl
JIAMBITY KaXETTUIriH »oHe Ka3akcrtaHHbIH CyT ©HepkociOl yIniH jxaHa OW3HEC YIrUIepiH KaJbIITACTHIPYIbI
JKocrapiay KaXeTTUIINH alKbIH KOPCEeTTi.

Tyiiin ce3mep: cyr eHepkociOi, OusHec yiri, YWBIMAACTHIPYNIBUIBIK HMHHOBAIMS, MKEIUIK KYPBUIBIM,
MHTETPaLUsUIBIK IPOLIECC, SKOHOMUKAIIBIK areHT, )KYHelliKk HHTerpaTop, aklapaTThIK xKyiie.
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METHODICAL TOOLKIT OF REGIONAL TAX POTENTIAL
ASSESSEMENT

Abstract. In this article, the authors consider methodological tools for assessing the tax potential of the region.
The relevance of the chosen topic was substantiated in the article. As methods used: deduction, induction and
comparative-comparative methods. The authors analyze various approaches to the definition of the term «tax
potential»y. The author's interpretation of this concept is presented in the article. Next, methods for assessing the tax
potential are considered. The first method analyzed was the method of a representative tax system. The second
method is based on the gross regional product. The mechanisms of action of the assessment methods presented were
considered. Using these methods, an analysis of the tax potential of the two regions - Almaty and Karaganda regions
was carried out. With regard to the first method, it was noted that the Almaty region is unstable. The Karaganda
oblast has an increase in the degree of realization of the tax potential in this indicator. According to the second
method, there was an overfulfilment of the planned value in the Almaty region. While in Karaganda, this could only
be fixed in 2017. In conclusion, ways to increase the tax potential of the region are given. The most effective of them
is the improvement of the tax base of the region. As a proposal, tools have been described that can improve the
accuracy of the assessment. These include a tax passport and a bloch-chain system. The results of the article can be
used for further investigation of the analyzed issue. The proposed instruments can be used by local authorities for a
more reliable assessment of their own tax potential.

Key words: tax potential, region, valuation method, tax passport, block-chain.
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METOJINYECKUN NTHCTPYMEHTAPHUH OLIEHKH
HAJIOIT'OBOI'O IOTEHIIUAJIA PETUOHA

AnHoTanus. B naHHOI cTaThe aBTOPHI PaCCMATPUBAIOT METOAMYCCKHII HHCTPYMECHTAPUN OICHKH HAJIOTOBOTO
MOTEHIMana perumoHa. B cratbe Oblma 00OCHOBaHA AaKTyallbHOCTh BHIOPAaHHOW TeMBL. B KkadecTBe METOJOB
WCTIOJNB30BAHBL JCAYKIUSA, WHAYKIUS W CPaBHUTEIHHO-COMOCTABUTEIBHEIC METOABI. ABTOPBl aHAIH3HPYIOT
pas3iuuHble MOAXOIbl K OMPEACICHHIO TEPMHHA «HAJOTrOBBI MOTEHIMAN». B crarhbe mpejcTaBieHa aBTOPCKAst
TPAaKTOBKAa [AHHOrO MOHsTUA. Jlanee paccMaTpuBalOTCS METO/bI OIGHKHM HAJOroBOro MOTeHHHana. IlepBbiM
aHAJIM3UPYEMbIM METOJOM ObLI METOJ PENpe3eHTATHBHOW HAJIOTOBOM CHUCTEMbI. BTOpPHIM — METOA Ha OCHOBE
MOKasaTessl BaJOBOTO PETHOHAIBHOI'O MPOJYKTa. BbUIM PaccMOTpPEHBl MEXaHM3MbI JNEWCTBHS MPEACTABICHHBIX
MeTo0oB oueHkd. C NpUMEHEHHEM [aHHBIX METOJOB ObLJI MPOBEJCH aHAIM3 HAJIOrOBOTO MOTEHIMATa JABYX
perrnoHoB — AnMatuHCKOW M KaparanauHckoit oOsactedi. B oTHOImEHHM TepBOro MeTona ObLIO OTMEYEHO, 4TO
AnmMaTHHCKast 001aCTh OTIMYaeTcst HecTaOmnbHOCThI0. KaparannuHckas 00yacTh 10 JaHHOMY I10Ka3aTelio UMeeT
POCT CTENEHW pealn3aliyd HAJIOroBOro mnoreHuuana. [lo BropoMy meroay B AJIMATHHCKOHW 00JacTH OTMEYaloCh
MEPEBBINOJIHEHUE JIAHOBOTO 3HAa4YeHUs. B To BpeMms kak B KaparaHmuHCKOH 3TO MOXeT ObLIO 3ahUKCHPOBAHO
tomeko B 2017 romy. B 3akiroueHWHM TPHUBOASTCSA CIOCOOBI TOBBIMICHHS HAIOTOBOIO MOTEHIIMANA PETHOHA.
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Hambomee >¢h¢hekTHBHBIM W3 HUX CUYHTACTCS COBEPIICHCTBOBaHHME 0a3bl HAIOTOOOJIOKEHHs pernoHa. B kauectBe
NPEIUIOKEHHsT ObUTH ONHMCaHbl MHCTPYMEHTBI, KOTOpPBIE MOTYT HOBBICHTH TOYHOCTb OLCHKH. K HHM OTHOCATCS
HAJIOTOBBIH macmopT u cucteMa bloch-chain. Pe3ynprarsl cTaTbu MOTYT OBITH MCHONB30BaHBI IS JajbHEUIIErO
HCCIIEIOBAHUS aHAJIU3UpYyeMoro Bompoca. IIpeioxkeHHble HHCTPYMEHTBI MOTYT OBITH HCIIOJIBL30BaHBl MECTHBIMU
OpraHaMy BJIaCTH [yl O0Jiee JOCTOBEPHON OLIEHKH COOCTBEHHOTO HAaJOTOBOTO MOTEHIIMAIA.

KiroueBble cjI0Ba: HATOTOBBIN OTCHIIHAI, PETHOH, METO/I OLICHKHM, HAJIOTOBBIN macmopT, block-chain.

B coBpemennbix ycnosusax Pecmybnuka Kazaxcran mocraBuia mepen coOod 3amady AMHAMHYHOTO
COIMAIHHO-3KOHOMHYECKOTO Pa3BUTHS CTPaHbI U €€ BXoxJeHus B 30 Hambolee pa3BUTHIX CTPaH MHUpA.
Jnsa nocTwkeHWsT HaMEUeHHBIX Iejed HeoOXOIMMO BBIONHUTH PsAJ YCIOBHH, CpeAd KOTOPBIX
HEOOXOMUMO OTMETHTh 3S((EKTUBHYIO OIICHKY HAJIOTOBOTO TMOTEHIMANIA PEruoHoB PecrmyOnuku
Kazaxcran u Ha 3TOH OCHOBE HaJbHEWIINI pocT WX 3koHOMHKH [1]. DddexTnBHAS OleHKa HATOTOBOTO
MOTEHITHAIa Ka3aXCTaHCKON SKOHOMHKH TpeOyeT CIpaBeAMBO OIICHWBATH JIOXOJHBIE BO3MOXKHOCTH
Or0/KeTa KaXKIOTO PErHOHA B OTACTHLHOCTH U DKOHOMHKH B 1IesioM [2]. HamoroBeiil moTeHIMAI pernoHa
BBICTYIIAeT Hauboliee Meaecoo0pa3HON XapaKTEPUCTHKONH MOTEHUUATbHO JOCTYHHBIX (PMHAHCOBBIX
pPECYPCOB, YTO TO3BOJUT TPOBECTH pAIMOHANBHYIO OIIEHKY BO3MOXKHOCTEH KaXIOTO pErHoHa W
COKpaTUTh OO0BEMBI TpPAHCPEPTOB U3 MAJOUYHUCICHHBIX pETHOHOB-IOHOPOB [3]. BepHas omenka
HAJIOTOBOTO TIOTEHIMajla pPEeruoHa JaeT BO3MOXKHOCTh OLGHUTH JEHCTBUTEIbHYIO IOTPEOHOCTH B
()MHAHCOBOW TIOMOINHM, IIOBBIIIAET CAMOCTOSATENBHOCTh PETHOHOB, CHHUMaeT B KaKOW-TO Mepe
MPOTHUBOPEYNS MEXIY PErHOHAMH M LIEHTPOM B CBSI3U C TeM, YTO YCTPAHSETCS TJIaBHAS NPUYMHA —
HECMPaBeJIMBOCTh B pacnpesesicHuu (unancoBoit momormu [4]. CrenoBaTellbHO, Nepe]] HAMU CTOMT
3agaya (OPMHUPOBAHUS TaKOTO METOJUYECKOr0 HMHCTPYMEHTAapHsl OLEHKHM HAJIOTOBOTO MOTEHIHANA
pernonHa, KOTOphIi Oy/IeT B MOTHOW Mepe OTpaKaTh BOZMOKHOCTH PETHOHA, & TaK)Ke TIO3BOJIUT BHISIBUTH
WCTOYHUKH POCTA HAJIOTOBBIX TOCTYIUICHHH B PETMOHAIBHBIN OI0JKET.

Jnst BBIMOMHEHUs TMOCTAaBICHHOM 3amauM OyJeT HCIONb30BaThCs DSl CIEAYIOMIMX METOJO0B —
JIeAYKIWs, UHAYKIWS, CPABHUTEIBHO-COMIOCTABUTENFHBIE METO/IBI, @ IMEHHO aHallu3, CHHTE3, CPaBHEHUE,
KJTaccu(uKaIys, u3MepeHne, a Takke (hakKTOPHBINA aHaJIH3.

MaxkcuManbHO JOCTOBEpPHAs OLICHKA HAJIOTOBOTO MOTEHIHANa KaXIOTO PETHOHA BHICTYNACT OAHUM
13 BaxkHeHIMX (hakTopoB (opMUpOBaHUS OIOIKETHOW, a COOTBETCTBEHHO, M HAJIOTOBOW ITOJIMTHUKU
TrOoCy/apcTBa B IEJIOM, TaK KaK 3TOT MOKa3aTelb SABISIeTCs Hanmbolee menecoo0pa3Hol XapaKTeprUCTHKON
JOCTYITHBIX (PMHAHCOBBIX pecypcoB [S].

JaHHas TeMa akTyajbHa JUIs Ka3aXCTaHCKOW MPAaKTUKHU B CBS3M C TeM, uTo B PecryOnuke Kazaxcran
MECTHBIE OIOJIKETHI PErHOHOB TU(HEPESHIIMPOBAHBI 0 00bEMY HAJOTOBBIX MOCTYIUIEHUH. DTO CBA3aHO,
MpeKAe BCEro, C MX HEPaBHOMEPHBIM pa3BUTHEM, YTO B CBOIO OdYepenb OTpakaeTcsl Ha YPOBHE
HAJIOTOBOTO TOTEHLMala peruoHa. Tak, OONbIIMHCTBO pernoHoB PecmyOmmku Kaszaxcran sBisroTcs
pEIMIUEHTaMH ¥ HYXIAI0TCA B (HHAHCOBOW MOMJEPKKE B CBSI3U C TEM, YTO COOCTBEHHBI HAJIOTOBBIA
MOTEHITHANl TAHHBIX PETHOHOB HEJIOCTATOYEH ISl OCYIIECTBICHHUS MOCTABICHHBIX Nepes HUMH 3a7ad U
MOKPBITHS COOCTBEHHBIX PAcX0JI0B.

OOGecriedeHre  TIONUTUYECKOW  CAMOCTOSTENBHOCTH,  NPOW3BOJCTBEHHOH  aBTOHOMHUH U
SKOHOMHUYECKON He3aBUCHMOCTH Ka)KJIOTO PErHoHa — HEOOXOAMMEIH 3JIEMEHT B MEXaHU3ME YCKOPEHHOTO,
cOaTaHCUPOBAHHOTO ¥ YCTOHYHMBOI'O POCTA HAI[MOHAIBHON MaKPO3KOHOMHUYECKOHN CUCTEMEI [6].

[lon HamoOroBBIM MMOTEHIHMAJIOM B MHPOBOH NpPaKTUKE IOHUMAETCs CHOCOOHOCTH 0a3bl
HAJIOTOOOJIOKEHHUS, KOTOpas HAXOAWTCS B Tpefeniax 0003HAYeHHOH TePPUTOPHH, TPUHOCHTH HAJIOTOBBIC
MOCTYTUIEHHUS, T.e. JOXO0J B MecTHble Oro/keTol. B cBoro ouepenp B PecnyOmmke Kaszaxcram mon
HaJIOTOBBIM MOTEHIIMAIOM CJIeAyeT IOHUMAaTh MAaKCUMAaJIbHO BO3MOXKHYIO CYMMY MOCTYIUICHHH HANOTOB U
JIPYTHX O0s3aTeNbHBIX IIATeXKell B OIOPKET, PacCUMTHIBAEMYIO JUIS ONpeAeNeHrss 00BEeMOB JOXOJ0B
peruoHa [7].

IIpuBeneHHOE BBIIIE NOHSTHE B ABTOPCKON TPAKTOBKE NPUHSUIO CICAYIOIUMHA BUJ — «HAJIOTOBBII
MOTEHIUAI €CTh HE MPOCTO MOTCHUUATbHBIN, BO3MOXXHBIA 00BEM HAJIOTOBBIX IOCTYIUICHHH, a TaKou
pa3Mep HaJIOTOBBIX IUIATEXEH, KOTOPHIA HE MPUBEAET K YyTHETECHHUIO AEJIOBON aKTUBHOCTH M K CHHIKCHHIO
MPOU3BOAUTEIHHOCTH HAJOTOIUIATEIBIIMKOB, a TAaK)Ke 3TO €CTh pe3yJbTaT B3aUMOICHCTBHUSA OpPraHOB
HAJIOTOBOM CIy»ObI C HaJOoromiaTelbIuKaMu U 3()(HEKTUBHOCTh OCYLIECTBICHUS (HCKAIbHBIX yCHIHN
CO CTOPOHBI TOCYAApPCTBA B JIMIIE HAJOTOBBIX OPTaHOBY.
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OneHka peruoHaJbHOTO HAJOTOBOTO TMOTEHIHMAlla MOXKET OCYIIECTBISTHCS B aOCOIIOTHOM
BBIPOKEHHN WM B HMHJCKCAX, KOTOPhIE OTPAKAIOT COOTHOIIEHHE HCKOMOTO IOKa3aTeisi K CpeIHEMY
3HAQUEHUIO TOKa3aTels B Macilutabe CTpaHbl WM BBIOpaHHOW Tpymnmnbl. MHAEKCH SBISIOTCS Oojee
CIPaBeUINBBIM OTPKEHUEM JEHCTBUTENHHOCTH, TaK KaK OHH B MEHBIIEH CTENEHW 3aBUCHMBI OT
HEJOCTaTKOB B TPUMEHSIEMBIX METOJaX pacdera, a TaKKe ITO3BOJISIIOT COKPAaTUTh B OIIyTHMOH Mepe
BIUSHUS WHOIAIMOHHBIX TIPOIIeccoB [§].

B MupoBolf mpakTHKE CYIIECTBYET MHOXECTBO METOJOB OLGHKM HAaJOrOBOrO MOTEHIHANA,
OCHOBHBIMH W3 HHUX MO’XHO Ha3BaTh METOJ Ha OCHOBE PENPEe3CHTATHBHON CHCTEMBI U METOJ Ha OCHOBE
BaJIOBOTO peruoHansHoro npoaykra (BPII) [9].

OmHUM U3 OCHOBHBIX METOJIOB OLEHKH HAJIOTOBOTO MMOTEHIMANa, Kak OBLIO OTMEYEHO paHee,
SIBIISIETCS «METOJI PENPEe3eHTATHBHON HAIOTOBOU cucTeMbl». JlaHHas cuctema pa3paboTaHa IKCIIEPTHOM
komuccruerr CoequaeHHBIX 11ITaTOB AMEPHKH TI0 MEKOIOHKETHRIM OTHOIIIEHUIM [10].

CyIHOCTh MPUMEHEHUST PEIPEe3eHTATUBHONW CHUCTEMBl KaK METOZa OLIEHKHM HAJIOTOBOTO IOTEHIHAaa
3aKJIFOYaeTCs B pacyeTe CyMMBI IUIaTekel B OIOPKET, KOTOPYIO BO3MOXKHO cOOpaTh MPH YCIOBHSX, YTO
YCHIIMSL HaJIOTOBBIX OPTaHOB HAXOJATCS Ha CPEIHEM YPOBHE, CTPYKTypa HaJOTOB M UX CTaBKH SBIISTFOTCS
OJIMHAKOBBIMH BO BCEX peruoHax. [lo MoJy4eHHBIM AaHHBIM O COOpPAHHBIX HAJOTaX PacCUUTHIBACTCS
COBOKYTIHBIN 00bEM MOCTYIJICHUH, T.€. HaJOTOBBIN MOTEHIMAI.

OCHOBHBIM IPEUMYIIIECTBOM PAaCCMAaTPHUBAEMOTO METOJIA SBISETCS TO, YTO B HEM MOXKHO ITPUMEHATH
perpeccuoHHbIi  aHanmu3. COOTBETCTBEHHO, HCIONb30BAHWE JAaHHOTO aHalW3a COKPaTHT O0BeM
HEOOXOOUMOHM [JIsi M3MEPEHHs HaloroBOro moTeHiuana uHpopmanuu. CrenoBaTeNbHO, AHANUTHKY
MOTPeOYIOTCS JaHHBIE JUIIb O COBOKYITHBIX JOXOAaX B aHAIM3MPYEeMOM PETHOHE, a TaKXke Habop u3
HECKOJIbKHUX TEPEMEHHBIX, UCTIOIh3yEeMbIX B BHIE KOCBEHHBIX M3MEPHUTENEH PEermOHAIbHBIX HaJOTOBBIX
6az [11].

HecMmotpss Ha cymiecTBymOIIME [OCTOMHCTBA TMPEACTABICHHOTO METOJIa OIICHKH HAJIOTOBOTO
MOTEHI[HAJIa PETHOHA, OH MMEET CBOM HEIOCTaTKH, OCHOBHBIE M3 KOTOPBIX MOTYT OBITh YCTpaHEHBI C
MOMOIIIFIO COBEPILIEHCTBOBAHUS HCIIONIB3YyEeMOl HajoroBoil oT4éTrHOCTH. JliIs 3TOro HEoOX0aUMO
NPOBOANTH OoJice OMEpaTUBHYIO paboTy B obiacté (opmupoBaHus odpuuManbHOW HHGOpMAUHU O
HayorooOaraemMpIx 0azax JJisl psiia HAJIOTOB, UCHOJB3yEMBIX B PEIPE3CHTaTUBHOW HAJOTOBOH CHUCTEMeE
(PHC) [12].

CornacHo meTtony Ha ocHoBe BPII onleHUTH ypOBEeHb HAJIOTOBOTO MOTEHIMAla MOKHO C TIOMOIIBIO
MPOU3BEJICHNSI CPETHEB3BEUICHHON HAJIOrOBOM CTaBKM (B JaHHOM Cllydae, HCKJIIOYas Topoja
pecryOIMKaHCKOTO 3HA4YeHMS, a 0a3upysAch WCKIFIOYMTEIHRHO HAa NAHHBIX o0JlacTei) 3a MpeabIayIIni
nepuoj 1 nporao3Horo 3HaueHus BPII Ha olieHuBaemblil mepuo.

[Ipu sTOM CpeaHeB3BelleHHass HAJIOroOBas CTaBKa M3MEpsETCS B NMPOLEHTAX, PACCUUTBHIBACTCS Kak
«COOTHOIIIEHWE CyMMBI HAJIOTOBBIX 0053aTEILCTB BCEX 0OJacTel kK cyMMapHOMY 3HadeHHIO mX BPID»
[13].

Hanee mpousBesieM pacueT HaJOTOBOro MOTEHIHANA O BBIIIE PACCMOTPEHHBIM METOAAaM OLICHKH 110
nByM pernoHam PecnyOmmku Kazaxcran — Anvatuackoit u KaparanauHckoi 00macTsM.

Meron PHC mpumeHsieTcss B OTHOIICHHH OFODKETOOOPA3yIONIMX HAJOTOB, K KOTOPHIM B
paccmarpuBaeMbIx permoHax MoxxHo oTHectn KITH. Ba3oii Hamoroo0nokeHus, TeCHO CBS3aHHOU c
o0beMaMH TOCTYIUICHUH TUIaTeXeW MO BHIOPAHHOMY HAJIOTY, CIYXHT MPHOBUTH 0 HAJIOTOOOI0KEHUS
(ITIH) xommanwmii. IlepBpIM IIaromM paccyuTacM CPETHEB3BEIICHHYIO PENPE3CHTATUBHYIO CTaBKy IIO
KIIH. Jlns pacdera pernOHAIIBLHOTO HAJIOTOBOTO IMOTEHIMANIA aHATU3UpPyeMBIX obmacteit Ha 2017 ron
OyIyT WCIONB30BaHBl JaHHBIE O (PAaKTUYECKUX HAIOTOBBIX moctymieHusx mo KIIH B Oromxker,
CTCHEpPHPOBAHHBIE Ha TEPPUTOPHH pPAacCMaTPUBAEMBIX PETHOHOB, a TakKe B KadecTBe 0a3bl
HAJOrOOONIOKEHUSI pEIIeHO mnpuMeHATh mnokasarens IIJIH 3a 2016 rom. s ompeneneHus
CpeIHEB3BEUICHHON HAaJIOTOBOW CTaBKH OYyAyT MCIONB30BaHbI BHIICIICPEUNCIICHHbIC JaHHBIE.

Takum oOpa3oM, cpermHeB3BemieHHas HanmoroBas ctaBka no KIIH, paccumTanHas kak COOTHOIICHHE
CpeIHEH M0 pPEerHoHaM CTPaHbl BEIMUYWHBEI (pakTHdecku cobpanHbX moctyrwieHuit KIIH u cpemnei mo
permoHaM cTpaHbl BenWyuHBl 0aszpl HajoroooOmoxenus (IIJIH), B 2016 roxy cocraBuna 0,2647 wiu
26,47%. AnanornuHo Obula paccuMTaHa CpeAHEeB3BelleHHas Hamorosas craBka no KIIH 3a 2014 u 2015
rona. Tak, paccMaTpuBaeMbIi mokaszaTesb coctaBml B 2014 romy — 44,09%, B 2015 — 35,11%, B 2016 —
26,47%.
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CrenyromuM aroM AJis BBIUHUCICHUS PETMOHAIBHOIrO Hanoroporo nmorenuuana no KIIH na 2017
TOJl ISl aHAJIU3UPYEMBIX PETHOHOB CIEAYET NMEPEMHOKHTH CPEIHEB3BEIICHHYIO HAIIOTOBYIO CTAaBKYy 3a
2016 rox u mokazarens [1/IH 3a ToT xe mepuoa. Takum obpa3zom, pacder s AJIMaTUHCKOW 00JacTH Ha
2017 rox 89,24 munnuapaa TeHre, yMHOKE€HHBIE Ha 26,47%, B pe3ynbrare noiydaeMm 23,62 MuuMapaa
TeHre — HajoroBbelii moreHiuan mo KIIH AnmarmHckof oOnacTh. AHAJIOTMYHO TPOBENEM pacueT Mo
Amvatuackor obmactu 3a 2015 m 2016 roma, 3areM CpaBHUM IOJYYCHHBIC 3HAYCHHUS C (PAKTHICCKUAM
o0bemMoM HajoroBelx moctymiennid nmo KIIH, T.e. BBISIBUM CTemeHb peaau3aludl  alMaTHHCKOTO
HanoroBoro moteHiuana mo KIIH kak coorHomenme daktudeckoro oobema II/IH um mporno3HOrO
3Ha4YeHHs, yMHOkKeHHOTO Ha 100%.

[lo aHamOrMYyHOMY aNrOPUTMYy MPOBOJUM pacdeT KaparaHAMHCKOTO HaJIOTOBOTO IMOTEHIHANa o
KIIH 3a 2015 — 2017 rona: cpenHEeB3BELIECHHAs 0 PETHOHAM CTpaHbl CTaBKa 3a MPEIBIIYLINI Hepuon
nepeMHoxkaetcs ¢ nokasarenem [1JIH 3a ananoruunsiit nepuoa. Hanpumep, kaparaHIWHCKWNA HAJIOTOBBIN
noteHan Ha 2017 ron BbUHCISIETCS ITyTEM MEPEMHOXKEHHUS CpelHEB3BEIICHHONW HAaJOroBOM CTaBKU
2016 roma c IIIH Kaparanmuackoit obmactu 3a 2016 rox. PesynbpraTsl NpOBEOCHHBIX pPacdeToOB
npeacTaBieHbl B Tabmune 1.

Tabmuna 1 — Crenens peann3anuy HaJIOTroBEIX noTeHnuanoB 1o KITH AnMatnHckoi u
Kaparanauackoii obnacreit 3a 2015-2017 rona

AJIMaTHHCKAA 00J1aCTH Kaparanagunckasi 00J1acTh
. dakTrueckue . dakTrueckue

Hanoroserit CreneHb Hanorossrit
Tox HAaJIOTOBEIC HaJIOTOBEIC Crenenn

MMOTEHIHAIT, peanusa- MOTEHIHAIT, o

MOCTYIUICHHS, o TOCTYTIJICHUS, peanmuzanuu, %
MJIpJI. TEHTE uuu, % MJIpJI. TEHTE
MJIDJI. TEHTE MJIDJI. TEHTE
2015 28,72 11,2 39 30,63 20,43 66,7
2016 14,05 22,19 157,94 21,99 62,55 284,45
2017 23,62 24,95 105,63 24,71 77,48 313,56
[Ipumeuanne — Paccuntano aBTOpPOM Ha OCHOBE JAHHBIX UCTOUHUKA [14]

Takum o0Opa3oM, HaMH ObLIa MPOBEJCHA OICHKA PErHOHAIBHOTO HaJIOroBoro moteHnuaga mo KITH
M0 JBYM aHaJu3upyeMbIM obnactsam 3a 2015 — 2017 roga B pamkax merona PHC. /lunamuueckuii ananms
MPOTHO3HOM BENMYHMHBI alIMAaTHHCKOTO HajoroBoro mnoreHnuana mno KIIH mokaszan, d9ro naHHBIA
MOKa3aTellb OTIWYAeTCS HECTAaOWIIBHOCTBIO B paccMarpuBaeMoMm Tmepuome. B 2016  romy
paccMaTpuBaeMbIil MOKa3aTelb COKpPaTWICS B CPAaBHEHHMH C TpPeAblAyLIMM MepuoioM Ha 14,67
MuapaoB tenre wim 51,1%. JlaHHOe 3HAYMTENBbHOE YyBENWYeHHE OOBSCHSIETCS OJHOBPEMEHHBIM
CHIDKEHHEM JIByX COCTABIISIFOININX. BO-TIepBBIX, COKpaIlleHHeM CPEIHEB3BEIICHHON HAIOTOBOW CTaBKH Ha
8,98%. Bo-BTophIX, cykeHueM 0Oa3bl Hamoroobnoxenus no KIIH B paccmarpuBaeMoM peruose, T.e.
yMmeHbiieHueM nokazarens [1JIH na 25,12 mwmuapaa tenre wiu Ha 38,6%. B 2017 rony HaGmronaics
pOCT abCOMIOTHOTO 3HAYEHHS TIPOTHO3HOW BETMYMHBI HAJIOTOBOTO MOTEHIIHAIA aHATTM3UPYEMOTO pernoHa
3a c4eT 3aMeTHoro yBenuueHus oowsema [1/IH u cokpaleHus cpenHeB3BEIICHHONH HAJOTOBOM CTaBKH Ha
8,64%.

B otHOmennn KaparanauHckoi 001acTH MOYXKHO OTMETHUTh aHAJIOTHYHYIO CUTYAIIHIO, T.€. B TIEPHO/T C
2015 roxa mHa 2016 rox HaOIIOIATOCH COKpAIICHIE IIPOTHO3HOTO TIOKa3aTesl HAJIOrOBOTO TIOTCHIIAAIa Ha
8,64 Mmimapaa TeHre B aOCONIOTHOM BbIpakeHMH M Ha 28,2% B TMPOIEHTHOM BBIpaXEHHH. A B
CIIEIYIOIIEM TepHOAe OTMEYaeTCs POCT pPacCMaTPHUBAEMOrO ITOKa3aTensl, KOTOPbBId cocraBuin — 2,72
MuHapaa teare uwin 12,4%. llpuunHbl Takux Koie0aHWH aHAIOTWYHBI TeM, YTO OBUIH OTMEYEHHI B
OTHOIIIEHUH AJTMaTHHCKON 00IacTH.

CornmacHo maHHbIM TaOmunsl 18, B 2015 romy AnMaTHHCKOM 007acThio He OBUI peann3oBaH
UMeEIIUKcA HanoroBsld nmoreHuuan. B 2016 roay cremeHb peanus3alii PErHOHAIBHOTO HAJOTOBOTO
notennuana o KITH 3amerHo yBennuunace (Ha 118,94%). JlanHoe yBennueHHEe MOXKET OBITh 0OBSICHEHO
CHIDKEHHEM TIPOTHO3HOTO 3HaueHus Hajorosoro mnorteHuuana no KIIH wHapany c yBenndeHueM
(haKTUYEeCKH aKKyMYJHPOBAHHBIX HAJOTOBBIX IMOCTYIUICHHWH IO aHamM3upyeMomy Haiory. [lomyueHHBIH
POCT CTEIEHH peali3allii PErnOHaIbHOTO HAJOTOBOro noteHuana B 2016 roay cMeHsieTcs majieHueM Ha
52,31% B mocnenymomeM mepuoae. ITo 00YCIOBIEHO OJHOBPEMEHHBIM MOBBIIICHHEM IPOTHO3HOTO
3HAYEHUs PETMOHAILHOTO HAJIOTOBOTO MOTEHIHANA U (PAKTUIECKOT0 00beMa HAJIOTOBBIX MOCTYIUICHHH 1O
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aHAJIM3HPYEMOMY HAJIOTy, HO HMEIOLIee pa3IuuHbIi TeMn pocTa — 68% 1 12% cOOTBETCTBEHHO.

I[Ipu cpaBHeHMHM CTEeNEHHM peajH3al  PETMOHAJBHOIO  HAJIOTOBOTO  IOTEHLWAana  IIo
paccmaTpuBaeMoMy Halory B AjMaTHHCKOM n KaparanaumHckoi 00macTsIX MOXHO 3aMETHTh, YTO B
NociIeHeH OTMeYaeTCsl MOBBILICHHBIH YPOBEHb HAJOTOBOM HAarpy3Kd, BO3HHMKIIMM H3-3a MPOM3BOICTBA
¢akTHueckoro o0beMa HaJOrOBBIX IIOCTYIUIEHHH B pa3Mepe, NPEBBHILAIOIIEM IPOTHO3HOE 3HAYEHHE
PETHOHAFHOIO HAJOrOBOTO TOTEHIMANa. B OTHOLIEHNH NTWHAMHUKU aHATU3UPYEMOTro IOKa3aTelsMH B
000MX pernoHax MOKHO OTMETHTh POCT B aHAIM3MPYEMOM IepHOfe, HO MpH 3ToM, B KaparanauHckoi
00JacTH OH OTIMYAETCS BRICOKOW CKOPOCTHIO, Tak kKak 3a 2015-2017 roma on BeIpoc Ha 246,86%.

Takum 00pa3oM, MBI IPOBENH OLIEHKY AJIMAaTHHCKOTO M KaparaHIWHCKOTO HaJOTOBOTO ITOTEHIHANa
no KITH 3a 2015-2017 roga. Ilo pe3ynbTaram MpoBEAEHHOTO CPaBHUTEIHHOTO aHadn3a ObLIO BBISBICHO,
YTO AWHAMHMKA PETHOHAIBHOIO HAJOTOBOTO MOTEHUUANA [0 HCCIEAYEeMOMY Halory AJIMaTHHCKON
0o0acTH M CTENeHb €ro pealu3alud XapaKTepU3yIOTCsl HecTaOWIbHOCThIO. B TO Bpems kak
Kaparanaunckass o0nacTb, HampOTHB, XapaKTepU3yeTcsl CTaOMIBHBIM POCTOM CTENEHHM pean3aliu B
UCCIIelyeMOM IIEpHOJIC.

Janee paccuntaeM ypoBEeHb HaJlOTOBOTO IMOTEHIIMAJIa aHAIM3UPYEMbIX pernoHoB 3a 2015 — 2017
rojla ¢ UCIoJb30BaHHEeM Merona Ha ocHoBe BPIIL. Jlig sroro mpousBenéM pacdeT CpeaHEB3BEIIECHHOMN
HAJIOTOBOW cTaBku 1o 14 oOmactsam Pecnyonuku Kazaxcran 3a 2014 — 2016 rona, kak ObLJIO OTMEUYEHO
paHee, U3 pacdeTa HCKIIOYEHBl IOpoja PECcIyOJHKAaHCKOTO 3HAYEHUS, KOTOPBIC MMEIOT 3HAYMTEIbHBIC
o0vembl BPII 1 HanoroBeIX MOCTYIUICHHUH, YTO MPUBOANUT K MCKaKEHUIO CPETHEro 3HAUYEHUS CTaBKHU IO
cTpaHe. g HarmsiiHOCTH paccMoTpuM pacdeT 3a 2016 roa, B KOTOPOM COOTHOCSTCS CyMMapHOE
3HaYeHHe HaIOroBbIX moctyruieHuil (3 489,28 wmuwmmmapmoB tenre) u cymma BPII 14 obnacreit
Pecrry6immkm Kazaxcran (31 333 muummapaoB Tenre). Tak, cpemHeB3BemIeHHas HajJoroBas ctaBka 3a 2016
roj coctasmia 11,1%. B 2014 u 2015 roxy paccmarpuBaemslii mokasarens coctasmi 11,2% u 10,3%.

Jns ompenenenuss HanoroBoro moteHnuana 3a 2017 rox mis AJIMaTHHCKON OONACTH yYMHOXHM
CpenHeB3BeNIeHHY0 HajoroByio craBky 2016 roma (11,1%) ma mporHo3mpyemoe 3Hauenune BPII mms
nanHo# obmactu Ha 2017 rox (2 004,3 mwimuapaa TeHre). AHaJOTUIHBIM CIIOCOOOM MOKHO MPOHM3BECTH
pacyer HaloroBoro mnoreHnuaiga Kaparanmuuckoit oonactu 3a 2017 ron, yMHOXHUB CpeIHEB3BEIICHHYIO
HaoroByro craBky 2016 roga Ha nporHo3HOe 3HaueHHe oO0bema BPII ananmmsupyemoit obnactu Ha 2017
roa. Benmnunna nporaosupyemsix nokaszareneid BPIT mo o6oum paccmarpuBaeMbiM pernoHam 3a 2015 —
2017 roxa oTpaxkeHa B Tabnuie 2.

Tabnuna 2 — [pornosupyembie 06beMbl BPIT Anmatinckoii u KaparanauHckoi 001acTi, MUITHADP]] TSHIe

ObnacTh 2015 2016 2017
Anmamunckas 1874,7 19309 2 004,3
Kapaeanouncras 2753,3 28932 3003,2
[Tpumeuanue — CocTaBIeHO aBTOPOM Ha OCHOBE JAHHBIX UCTOUHHKOB [16, 17]

B pesynpTaTe mpoBeeHHOTO pacueTa MojlydaeM 3HaueHHe HaJoroBoro noreHnuana 3a 2017 rox mo
AmMaTtuHCKON obOnacTu paBHOe 222,48 MuyumapaoB TeHre. [IpoBeaem anamorndHbie pacdeTs 3a 2015 u
2016 roma mo AnmaruHckod M Kaparanmunckodl oGnactaM. Pe3ynbTaTsl pacdeToB MpeICTaBIEHBI B

Tabaune 3.

Tabnuua 3 — CTeneHs peanu3anny HAJIOTOBBIX NOTeHIHaIOB AnMaTtuHckol u Kaparanaunckoit oonacreii 3a 2015-2017 rona

AJIMaTHHCKAA 00J1aCTh Kaparanauackasi 06JacTh
Ny dakTHIecKue . dakTHuecKue

Hanorossrit CrerneHn Hanorossrit CrerneHn
TI'on HaJIOTOBEIC HAJIOTOBEIC

MOTEHLIHAT, peanm3a- MOTEHIINAT, peanu3a-1uH,

MOCTYIUICHUS, o MTOCTYTUICHYS, N
MJIpA. TEHTe mu, % MIIpJI. TEHIe %
MJIpA. TCHTE MJIpA. TCHTE
2015 209,97 253,43 120,7 308,37 236,12 76,6
2016 198,88 264,56 133 297,99 259,44 87,1
2017 222,48 318,57 143,2 333,36 340,38 102,1
[Tpumeuanne — PaccuntaHo aBTOPOM Ha OCHOBE JaHHBIX TaOnuI 2 1 ucToyHuKa [18]

Ecnu mpoBecTu cpaBHEHHE 3HAYEHHUM MOJIYYEHHBIX B pe3yJjbTaTe pacdera B Talnuie 3, TO MOXHO
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OTMETUTh, YTO (PaKTHUECKUI O0BEM HAIOTOBHIX TMOCTYIUICHHH TMPEBBIIIACT MPOTHO3HBIM 00beM
HAJIOTOBOTO MTOTEHIIMATA B AJIMaTHHCKOM 00J1acTH 3a BeCch aHAM3UpyeMbIid ieproa. CyMma MpeBBIIeHUS
3a TPU TOfia B CPETHEM COCTaBHJIA IPUMEPHO 68 MUJITHAPIOB TEHTE.

B otHomennn Kaparanguackoit 061acT ciienyeT OTMETHTD, YTO MPEBBILICHUE HAOII0JAeTCs TOIBKO
B 2017 romy, a B MpeAbIAyIIAX MEPHOAAX OTMEUYAETCs MPOTUBOIONOKHAS TEHISHIHS, T.€. HAIOTOBBIN
MOTEHITHANl PACCMAaTPHBAEMOT'0 PETHOHA HE B MOJIHOM Mepe peann3oBbIBajcs. [IpeBrimeHre mporHo3Horo
3HA4YeHUs Haj (paKTUUECKUM B CPEOHEM 3a JBa TOAa COCTaBHJI MPUOIM3HUTENHLHO 55 MUIUTMApAOB TEHTE.
OTo curHaMM3UpyeT O ToM, uTo B KaparanmmHckoil obOnmactu umelncs pe3epB pocTa (HaKTHIECKHX
MOCTYTUIEHUI HaJIOTOBBIX TUIATe)XKeH B OIO/DKET B YKa3aHHOM pa3Mepe, KOTOPBI OBUT HCIIONB30BaH B
MOJTHOM 00BEME B MOCIEAYIOLIEM NTEPHOJE.

Takum 00pa3oM, YpOBEHb PETHOHAIBHOIO HAaJOTOBOTO IIOTEHIMANa BO MHOTOM 3aBHCHT OT
M30MpaeMoil METOJMKH €ro OIEHKH, YTO MPHUBOAHWT K HEOOXOAWMOCTH BBISBICHUS CHUJIBHBIX M CIaOBIX
CTOPOH UCIOJb30BAHHBIX METOAMK OILEHKH pPErHOHAIBHOTO HAaJOroBOrO TMOTeHnMana. JlaHHas
uHpOopMaIys OyJeT NpeacTaBieHa B TIOCIEAYIOIEM MMOApa3iesie MaruCTepPCKOM JrucCepTaltu.

IIpoBeneHHas OLieHKa pErHOHAJIBFHOrO HAJIOrOBOIO MOTeHIMala Ha ocHoBe mokasatens BPII u PHC
MPOAEMOHCTPUPOBAIA, YTO B ONPEACTCHHBIX CIydasX pETHOHAIBHBIA HAJIOTOBBIH IMOTEHIHAI
aHAIM3UPYEMbIX pEervoHal He ObLT peau3oBaH B MojHOW Mepe. COOTBETCTBEHHO, MEpej HAJIOTOBBIMU
OpraHaMy CTOUWT 3ajlaya 10 TOBBIIICHUIO CTETICHN peaju3allii PETHOHAIBFHOIO HAJIOTOBOTO MOTSHIIAATA
MyTeM yBEITUYECHNSI 00heMa HAIOTOBBIX TTOCTYIICHHN B OFO/IKET.

Hambonee pacmpocTpaHeHHBIME cHoco0amMH TMOBBIINICHHS 00beMa HAaJOTOBBIX IOCTYIUICHUH B
JOXOAHYIO YacTh OI0JKETa SBISIFOTCS CIIEIyIOIIHE:

— BBEJCHHE HOBBIX BUJIOB HAJOTa;

— TIOBBIIIEHHE CTABOK IO CYIIECTBYIOLIUM HaJoram;

— COBEpIICHCTBOBaHME aIMHHHUCTPUPOBAHNE B HAIOTOBOH cepe;

— Cy)XeHHe Kpyra cyObeKTOB, CIIOCOOHBIX HCIIOIb30BaTh HATOTOBBIC JILTOTHI;

— TpsAMOE COKpalleHHe KOJIHIECTBA HaJOTOBBIX JIBIOT;

— COBEpIICHCTBOBaHHE 0a3bl HAIOTOOOJIOKEHHUS PETHOHA.

Ja obnerdeHus mporecca OIEHKH PEerHOHAbHOTO HAJIOTOBOTO MOTEHIHANA, T.€. Ui TOTO, YTOOBI
OH CTall MEHee TPYHOEMKHM, HEOOXOJMMO coOparh BCIO HEOOXOAMMYIO IUIS aHalu3a MH(OpMAIUo B
€MHOM JOKyMeHTe. B 1ensx TOuHOW U JOCTOBEpHOW OLIEHKM HaJIOrOBOrO TMOTEHIMAaNa KaKIou
aJIMHHHACTPATUBHO-TEPPUTOPHAILHON €TUHHIIBI CIIEyeT pa3padaThiBaTh Il HUX HAJOTOBBIN MACHIOPT HA
PETYJISIPHON OCHOBE.

[Tox HaJOTOBBIM MACIIOPTOM MOApPA3yMeBaeTCAd KOMIUIEKCHBIN JOKYMEHT, MCIOJIb30BaHUE KOTOPOTO
MO3BOJIUT OIICHUBATH YPOBEHHh PETHOHAIHHOTO HAJIOTOBOI'O MOTEHIMANA. B MaHHOM HOKyMEHTE MOIYyYHT
OTpakeHHE XapaKTEepPHCTHKa 0a3bl HAJOTOOOJOKEHHUS PETHOHA, O0BEMBI HAJIOTOBBIX IOCTYIUICHUH B
LEJOM U B OTACIBHOCTH MO KaXJOMY BHIy HaJora B JAWHAMHUKE. JTO MPEJOCTAaBUT BO3MOXKHOCTH
CIPOTHO3MPOBATh OyAyIIre HAaJIOTOBBIE MTOCTYIUICHHS HA CPEJHECPOUHYIO MEPCIIEKTHBY B COOTBETCTBUH C
JIEHCTBYIONUM 3aKOHOAATEIhCTBOM, a TAaKXKE C Y4eTOM BO3MOXKHBIX W3MEHEHH B HeM. Pa3pabotka
HCCIIEyeMOr0 JOKyMEHTa TakKe IMPeJOoCTaBUT BO3MOXKHOCTh CMOJAETHPOBATh IOKa3aTenu Oa3bl
Haoroo01okeHus ¥ OyIynuii 00beM HaTOTOBBIX MMOCTYIJICHUI Ha OCHOBE PETPOCIIEKTHBHBIX JaHHBIX, &
TaKkKe TyTeM BHECEHHsS KOPPEKTUPOBOK U TIONPAaBOK B  ONpeAeNicHHbIE TapaMeTphl  0a3bl
HaJIOTO00I0KEHUSL.

B nepByro odepenp, HAIOrOBBIN NACIOPT OTBEYAET MHTEPECAM OPTaHOB IOCYAApCTBEHHOM BIACTH B
0OBEKTUBHOW OIICHKE CIIOKUBIIEHCS CUTyalluy B 00JaCT HAIOTOOOIOKEHHS B CTPaHe, PETHOHE, a TaKKe
MPEIOCTaBUT BO3MOXKHOCTh INPHHUMATH  PEIICHHS, CIIOCOOCTBYIOIIME IOBBIIICHHIO  CTETCHU
co0MpaeMOCTH HAJNOTOBBIX Iarexeid u cOopoB. [ToMuMo 3TOrO paspaboTka UCCIeIyeMOoro JTOKyMEHTa
o0ecreynT HallMuue AOCTOBepHOH HH(popMauu 06 00beMe HAJIOTOBBIX MOCTYIUICHHUH, a TaKKe MO3BOJIUT
OTIpeICTTUTh CYIIECTBYIOIIHE pe3epBhl UX pocTa. [lacmopTrzaius pernoHOB OCOOEHHO aKTyallbHa B CBETE
ocymiecTBisieMol (hMCKaTbHON MONUTHKH MO JIEleHTpan3anny pernoHoB Kaszaxcrtana, koTopas Obpuia
o0o3naveHa B [locnanuu [Ipesunenta PecrryOnuku Kazaxcran [19].

B orTmeueHHOM JOKyMEHTE TakXke IIpemjiaraeTcsi HCIolb3oBaHue cucTembl block-chain s
ammuaucTpupoBanus Bo3Bpara HIC. B cBs3u ¢ Te, ato block-chain — 310 ceTh, KOTOpas BBHIMOIHSAET
MPUBSI3KY TPaH3aKIMK B HEMPEPBIBHYIO LEMOYKY TpPaH3aKIHH, Kaxaas U3 KOTOPHIX COAEPKUT HOBYIO
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nHpOpMAIHIO, TUTIOC Tpenbinyimue naHHble [20]. /laHHAsS TEXHOIIOTHS MOXET HWCHOJIB30BAThCS IS
XpaH€HUA I/IH(I)OpMaHI/II/I 060 BCE€X HaJOIroIiaTCjblMKax peruoHa, YIUIAYMBA€MbBIX HWMHU HAJIOT'OB,
Croco0CTBOBaTh OBICTPOMY MOJNYYEHHUIO JAHHBIX O HAJOTOBOM IOTCHIIMAJEC PETMOHA U HAXOXJICHUIO
MyTel TI0 ero MOBBIIICHHIO.

Takum 00pa3oM, Ha CETONHANTHHUN ICHH METOMWYSCKUN WHCTPYMEHTAPHUH OICHKH HAJIOTOBOTO
MoTeHIMaNa HecoBeplieHeH. [Ipu 3ToM OH MOXKET OBITh PAaCHIMPEeH W YJIYy4YLICH C TOMOIIBIO BHEAPEHUS
HOBBIX WHHOBAIIMOHHBIX JJIi OTCYECTBEHHOW MPAKTUKA MHCTPYMEHTOB WH(OPMAIIMOHHOW TEXHOJOTHH.
[IpenmoskeHHBIN HAJTOTOBBIA macopT U block-chain MoOryT HCITONB30BaTHCS B COBOKYITHOCTH, TO €CTh BCS
OTMCUYCHHAas I/IH(l)OpMaHI/IH IJId  HaAJOroBOr'o ImacropTa MOXKET XPAaHUTHBCA B LOCNOYKE MOaHHBIX M
MIEPUOJNYCCKU OOHOBIISITBCS, YTO IIO3BOJUT CBOCBPEMCHHO pEarHpoBaTh HA HM3MCHECHUS O0beMa
HAJIOTOBOTO MTOTEHIIMAIA PETHOHA.
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AnHoranus. Ocbl Makajiaja aBTOpJap alMaKTBIH CalbIK OJICyeTiH OarajayAblH OIICTEMENiK KypaaaapbiH
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