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PROBLEM OF AUTOMATIC CONTROL
AND NUMERICAL MODELING OF THE SPEED OF OPTICAL FIBER
EXTRACT IN THE PROCESS OF ITS MANUFACTURE

Abstract. This paper describes the basic design of the drum for pulling optical fiber. This is a key element that
affects the speed and tension of the optical fiber, and ultimately its main geometrical parameters, such as the
diameter and shape of the cross section, whose stability determines the performance characteristics of the finished
optical fiber. Also, the work is devoted to the development of a mathematical model of the drum (coil), taking into
account the dynamic equation of motion, inertia and speed changes. An open loop transfer function is obtained for a
belt pulley, a motor and a speed controller with feedback control in proportion to an integral controller. A transient
process was obtained through the channel “drawing speed - diameter” for various types of exhaust drums.

Keywords: optical fiber hood, optical fiber exhaust drum, pulley, pulley diameter, optical fiber diameter, PI -
regulator, drawing speed.

I. INTRODUCTION

A critical point in the production of optical fiber is the constancy of the diameter of the fiberglass and
its light-guide core. The diameter of the optical fiber must remain constant in order to create a product
capable of transmitting broadband optical data. The design for pulling the optical fiber has a significant
impact on the quality of the fiber produced. As well as the manufacture and use of Bragg fiber-optic
gratings is not possible without measuring their characteristics at each stage of manufacturing the gratings
themselves [1], it is necessary to control the drawing process of the optical fiber, since it is at the
production stage that its performance characteristics are laid.Since the exhaust speed is used to control the
fiber diameter, the ability of the exhaust device to follow speed control commands directly affects the
resulting fiber diameter [2 —5].

II. RESEARCH MODEL

The basic design of the fiber pulling drum is a flexible strap, partially wound on a flat pulley, which
moves / pulls the continuous optical fiber all the way from the heated billet. The tests confirmed the
connection between the fiber diameter and the line speed around the operating point. The basis of the
relationship is a constant volumetric flow rate of glass.

Changes in fiber diameter often occur due to technological failures such as unevenness of the
diameter of the workpiece, inconsistency between the volume flow rate of the feed of the workpiece
relative to the hood and the temperature shift of the furnace / glass. Thus, a speed regulator must be
included in the design of the spindle to prevent unacceptable changes in fiber diameter from technological
disturbances [6].
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The target dimensions of the fiberglass are the outer diameter of 125 microns and the inner diameter
of the core is 9 microns. Product specifications provide tolerances for an outer diameter of £ 1 pm. To
achieve this specification, the permissible diameter error must be aimed at a smaller size. As a rule, the
allowable deviation of the calculated diameter is £ 0.1 um. Mechanical, electrical and control structures of
the exhaust drum synergistically affect the ability to achieve this tolerance on the fiber diameter.

With specified tolerances, the next step will be to understand how the selected design parameters of
the drum affect the final product. Although many decisions must be made in any project, there are usually
a limited number of critical parameters that have a significant impact on performance. These options
include:

- Diameter and tolerances for connecting rod pulley;

- limits of inertia;

- Belts, contact length and bearings;

- Torques and speeds of engines;

- Gain control;

- Maximum limits of current and amplifier power.

In this system, the mechanical design and the control design affect the overall performance of the
system. The main mechanical design solution is the pulley diameter. The required line speed and
machining tolerances are the basis of the design. When there is no interference, they determine the
maximum possible changes in diameter.

In a typical cable drive, belt tension, damping and bearing loads are present. The tension of the belt is
much higher than the slight tension of the fiber, necessary for its tension (usually from 50 to 100 grams).
The dynamic effects of the belt and bearings can be perceived as viscous damping and additional inertia.

The material of the belt, the contact length and the belt tension must be selected appropriately to
ensure that the belt slides with respect to the belt pulley. Belt / drum friction and the prevention of damage
to the fiber coating are other key factors.

Non-standard drives with smaller diameters are preferred. In addition to less mass inertia and faster
dynamic response with less control effort, they have less material and lower processing costs. The
diameter of the driving pulley is limited at the lower end by the mechanical strength of the fiber under
tension and bending. Experiments have shown that the smallest permissible diameter is 75 mm. The
diameter selection must also take into account machining tolerances and maximum engine speeds. Half of
the design error (0.05%) is embedded in the mechanical tolerances, and the other half is assigned to the
control circuit. Potential processing tolerances of & 0.05 mm in diameter indicate that a diameter of 100
mm or more should be used to achieve the maximum design error.

The moment of inertia of the mass of the spindle roller is a parabolic function of the diameter. The
lower the inertia of the pulley, the less effort and power control is required. As such, smaller diameter
pulleys are more desirable, given the effects of control and inertia.

Another important factor in the design of the exhaust drum is the maximum engine speed. In order to
control the diameter at a normal drawing line speed of 50 m / s, the maximum line speed must be higher.
Based on the requirements for speed, there are two possible diameters. For an engine with a limit of 4000
rpm, a pulley diameter of approximately 300 mm (or more) is required. A pulley diameter of about 200
mm is the minimum required diameter for a limit of 6000 rpm. With previously established design
preferences for pulleys of smaller diameter, a pulley with a diameter of 200 mm is a logical choice if there
is an engine with a maximum speed of 6000 rpm or more that meets electrical requirements.

The motor can be selected for each of the two possible diameters (200 mm and 300 mm) of the drive
pulley. The choice of motor depends on several factors, including maximum speed, torque, inertia, current
and power limits. The motor must be able to withstand the power limits of the controller amplifier 800
watts per axis continuous and 1600 watts peak. The rated current of the motor must be greater than the
maximum amplifier current of 10A to prevent overheating.

For a pulley with a diameter of 300 mm, an engine rated for 4000 rpm or more is required. The
preferred design is a retainer with a smaller pulley (diameter 200 mm).

— §f —
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III. CONSTRUCTION OF THE MATHEMATICAL MODEL
Dynamic equations of motion for the belt pulley system are developed using the listed parameters:

J& =-Bw+ Tongine (D
where J - is the moment of inertia; B - rotational damping; w - engine rotation speed; T4 - €ngine
torque.

The motor torque 7,gne 18 a function of the applied current i(?) and the integral gain Ki:
Tengine = K,l(t) (2)
Substituting equation (2) into equation (1) gives the equation:

Jcommon o=-Bow +Ki l(t) (3)

The moment of inertia relative to the center of rotation of the drum is the sum of the inertia of the
rotor, pulley, belt and motor rollers:

Jcommon = Jengine + qullev + Jbelt + Jmotorrol (4)

The spindle pulley can be modeled as a rim and flange (p the thickness of the drive pulley rim):

1 O]
]pulley = Ivlrimr2 + EMflange(r - 2“)2
The moment of mass inertia for the belt and three rollers is expressed in the formula:
1 (6)
Ivetr + Jrotier = 1\/Ibeltr2 +3 (E Mrollerrrzoller)
The effective damping of the system is the sum of the damping from the bearings and the belt:
Bcommon = Bbelt + Bbearing (7)
To estimate the damping, we transform equation (3):
B K;
0:) + com w = l i(t) (8)
]com ]com
Applying the Laplace transform, we get:
B K;
sQ(s) + —=Q(s) = ——I(s) ©)
]com ]com
From equation (9), the transfer function between speed and current can be obtained:
as) K; (10)
s
Guls) = =2 = —Jeem
I (S) s 4 —com
com

Using formula (10), the total damping (7) can be estimated from the current input step and velocity
data. The root of the first-order system of equation (10) is real and negative. Since the damping values are
usually small, the response of the engine can be relatively slow, so control is needed to effectively reduce
noise [7].
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IV. OPTICAL FIBER EXTRACT VOLTAGE CONTROL

The diameter error is used to change the setpoint of the speed of the tensioning mechanism, based on
a constant volume flow. The volumetric flow rate is the square of the fiber diameter multiplied by the
spindle pull rate and 7 / 4. Positive diameter error requires a positive increase in speed to reduce the
diameter. The change in motor speed from the change in diameter is relatively small.

The speed change is added to the original speed setpoint. Thus, the control of the fiber diameter is the
exact setting of the speed setpoint [8].

The transfer function of the drum speed without feedback, Gy (s) is a first-order system and gives an
exponential function of time for an abrupt change in current.

(t) = A[(Ki )[1_exp_(BCﬂ>t] © (11)

com ]com

Although high-gain proportional control can reduce error, a steady-state error can be eliminated with
a compensator with proportional and integral (PI) control:

K;
C(s) =K, <s+ K_>
D

When creating a fiber, the main prerequisite for drum operation and speed control is a constant
volume flow of glass Q. The control logic is to increase the specified nominal speed of the drum if the
fiber diameter is too thick, or reduce it if it is too small. Thisisexpressedinformula (12) andtheequation:

(12)

Y T
Q = erddczwt = ernomd%om (13)
o = o () (14
d HOM daKT

Typical changes in the diameter of the glass preform can be approximated as a 2% change per 10 mm
of the preform length. The ratio of the preform diameter to the fiber diameter is approximately 700: 1.
Squaring gives a volume ratio of 490,000: 1. Thus, a drawing time of 10 mm of the workpiece (or 4900 m
of fiber) will be approximately 100 s (the speed of the fiber line is 50 m / s). Squaring the diameter error
gives a 4% change in volume per 10 mm length of the workpiece. This volume error will be taken into
account in the control project by changing the setpoint for the drawing rate. Assuming a linear function of
linear variation for the working diameter (input), the linear velocity of the fiber will require a speed
change of 0.04% per second to keep the fiber diameter constant. In addition, this corresponds to 1.25 s for
uncontrolled fiber diameter in order to deviate to half the tolerance (deviation 0.05%). Thus, it is desirable
to maintain a settling time of less than one second for the internal speed loop in order to reduce the
dynamic effects on the external control loop.

The open loop transfer function for the belt pulley, engine, and speed controller is shown in equation
15. The speed controller C(s) was designed with PI feedback control.

0 &G+ g (15)
(O =g =, (Beom
S T ]S

Integral and proportional gains, Ki and Kp, were determined using root loci and modeling methods.
Responding to speed fluctuations with insufficient damping, which can cause a significant speed error,
should be avoided, so all the roots were intended for a negative real axis. From the point of view of the
frequency domain, it was desirable to have a high ratio of integral to proportional gain (Figure 1).

— § —
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V. THE NUMERICAL EXPERIMENTS RESULTS

Experimental studies were carried out, which allowed to obtain a transient process on the channel
"drawing speed - diameter" for various types of exhaust drums. Thus, Figure 2 shows the frequency
response of the mechanism with adjustable speed, which has two pinched disks, one of which is connected
to the engine or a drum, onto which the tire is automatically wound. The engine was connected by a 1:60
gearbox, and the diameter of the disk was 19 cm. Due to the high degree of reduction, we can assume that

the engine runs almost without load. This process corresponds to a monotonic function of the second order
separated by real poles:

_ 3 (16)
60) = 563 + 1958)
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Figure 1 - Transition on the channel "drawing speed - diameter"

If it is necessary to use a pulling mechanism with a drum (which usually occurs when several fibers
are simultaneously pulled and rotated), the dynamics are somewhat different.

Figure 3 shows the recorded frequency response of the exhaust mechanism using a plastic drum 15
cm in diameter. Weobtainthetransferfunction:

s+ 208 (17)
(s + 1463) (s + 417)

Gy(s) =
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Figure 3 - Transient for a variable speed exhaust mechanism (disc diameter 19 cm)
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Figure 5 - Transient for exhaust mechanism with a metal drum
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If a metal drum with a diameter of 31.8 cm and a weight of 5.3 kg is used, an increase in the
frequency response is observed in the region of 2 Hz (Figure 5). This is due to the lower efficiency of the
electronic brake in the regulator due to the relatively heavy drum. In this case, the transfer function:

(s+ 0.7)(s + 17) (18)
(s +83)(s + 128) (s + 729)

Gs3(s) =

The transport delay of the diameter measurement system was determined to be 0.4 s.
Based on the data obtained, a synthesis was performed of the transfer function associated with the
drawing process and the transport delay of the diameter measurement system:

0,01e~04s (19)
s2+0,816s + 0,118)

Gp(s) =

The transfer function can be written in a more general form as:

Ke™ (20)
(Tys + 1) (Ts + 1)

G(s) =

where T;~ L / vf, that is, it is proportional to the hydrodynamic properties of the system (vf - is the
extraction rate, L - is the length of the furnace), that is, it is proportional to the hydrodynamic properties of
the system. The second time constant 7, is proportional to the thermal properties of the system, i.e. 72
~mCp / k, where m - is the mass of molten glass, Cp - is the specific heat capacity, and & - is the heat
transfer coefficient.

VI.  CONCLUSION
There has been presented the basic design of the drum for pulling fiber. Critical parameters, drum
operation, which have a significant impact on the performance of optical fiber, have been determined. The
maximum engine speed in relation to the pulley diameter has been determined. A mathematical model has
been developed for the operation of a drum (coil), taking into account the dynamic equation of motion,
inertia, change of speed, and using proportionally an integral controller. An open loop transfer function is
obtained for a belt pulley, a motor and a speed controller with feedback control in proportion to an integral
controller. A transient process was obtained through the channel “drawing speed - diameter” for various

types of exhaust drums.

B.Byi’lubllcl, A.C.Tepreycmol;a2

! Tro6IMHIIK TEXHUKATBIK yHuBepcuTeTi, Jlroonun, [lonpma;
28n-<1)apa614 ateraaarel Kasak yiTTeIK yHUBepenTeTi, AnMatel, Kazakcran

ONTHUKAJBIK TAJIIBIKTHI CO3Y MPOIECTH TAWBIHIAY KE3THAETT OHBIH KBIJIJIAMJIBIFBIH
CAHJIBIK MOJAEJIAEYI MEH ABTOMATTbBI BACKAPYBIHbIH MAKCATbBI

AnHoTammsi. ONTHKAJIBIK TANIIBIKTE CO3y YIIiH OapabaHHBIH 0a3ablK KYpaMbl CHIATTaIFaH. ByJl ONTHUKAJIBIK TaIIIBIKThI
CO3y MEH >XBUINAMIBIFBIHA OCEp €TETiH OacThl JJIEMEHT, HOTW)KEHIH COHBIHIA OHBIH KOJJICHEH KHMACHIHBIH IMilIiHI MeH
MaMeTpiHe, SFHU HETi3Ti TeOMETPUSUIBIK mapamepiepine acep ereli. OHBIH OPHBIKTBUIBIFBI JAbIH ONTHKAIBIK TaJIIBIKTaP IbIH
nalianaHy cunaTramMaiapblH aHbIKTaiabl. COHBIMEH KaTap KO3FaIBICTHIH ANHAMUKAIBIK TeHACYIH, KBUIIAMIBIKTEIH e3repici MeH
MHEpPIVSACHIH €CKepe OTBIPHIN, Oyl >kyMbIc OapabaH (OpaybllI) >KYMBICHIHBIH MaTeMaTHKaJbIK MOJEIIH OHAEyre apHaiFaH.
PemeHni IIKMBTIH, KO3FAJITKBILUTHIH KSHE Kepi OailJlaHBICHI IPONOPLUOHAIIBI-UHTETPAIABIK IKBUIIAMIBIK pETTErilliMeH
OaKpIIaHATBIH @KBIPATBUIFAH KOHTYPIbIH Oepinic ¢yHKuuschl anbiHFaH. «Co3y JKbUIZAMIBIFEL - JUAaMETpP» KaHaJbl OOWBIHIIA
SpTYpIi THOTI co3y OapabaHaapkl YIiH OTIENI NpoLec ajJbIHFaH.

TyiiiH ce31ep: ONTUKAIBIK TAIIBIKTH CO3Y, ONTUKAJIBIK TAIILIBIKTBIH CO3y 0apabaHbl, IIKMB, IIKUB JUAMETPi, ONTHUKAJIBIK
TaJIIBIKTBHIH THAMETPi, PETTEYIL, COY KbLIAAM/IbIFbL.
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! TroGmuHcKuit TexHmueckuii yansepentert, JIio6muH, [Tombma
’Ka3axCKuil HAIMOHAIBHBIH YHHUBEpCcHUTET UMeHH anb-Dapabu, Anmarsl, Pecrryonmka Kazaxcran

3AJJAYA ABTOMATHYECKOI'O YIIPABJIEHUSA 1 YACJIEHHOT'O MOJEJUPOBAHUSA CKOPOCTH
BBITSKKH OIITUYECKOI'O BOJIOKHA B TPOLECCE ET'O U3I'OTOBJIEHUS

AHHoTanms. B pabote naHo omucanue 6a30BoH KOHCTpyKLus Oapa®aHa IJIs BBITATHBAHHUS ONTHYECKOTO BOJOKHA. JTO
KJIIOUEBOW JJIEMEHT, KOTOPBIil BIHACT HA CKOPOCTh M HATSHKCHHE ONTHYECKOrO BOJIOKHA, a B KOHEYHOM HTOIC Ha €r0 OCHOBHBIC
TEOMETPHYECKHE IapaMeTpbl, TaKHe Kak AWaMeTp U (opMa IONEepevyHOro CEYEeHHs, CTAOMIBHOCTH KOTOPBIX OINpPENEIISIOT
HKCILTyaTallHOHHBIC XapaKTEPUCTHKU FOTOBOTO ONTHYECKOrO BOJIOKHA. Taroke paboTa IMocBsIeHa pa3paboTKe MaTeMaTHIECKOi
Mozmenu paboThl OapabaHa (KaTyIIKH) C Y4e€TOM AWHAMHYECKOTO ypPaBHCHUS IBIKCHHS, WHEPIUM M HM3MCHEHHS CKOPOCTH.
IMonyuyena nepenaroyHasi GyHKIUS Pa3OMKHYTOrO KOHTYpa IS PEMEHHOTO IIKMBA, ABUTATENS W PETYISATOpa CKOPOCTH C
KOHTpOJIEM OOpaTHOIl CBS3M NPOIOPLHOHANIEHO — HHTErpajbHBIM peryistopoM. IlomydyeH mepexomHOil mporecc o KaHary
«CKOPOCTB BBITSDKKH - JUAMETP» JUISl PA3IMYHBIX TUIIOB BBITSDKHBIX OapaOaHoB.

KiioueBble c10Ba: BHITSKKA ONTHYECKOTO BOJIOKHA, BBITSHKHOH OapabaH ONTHYECKOrO BOJIOKHA, IIKHB, JMAMETp IIKHBA,
JMaMETpP OITHYECKOro BOJIOKHA, [T - perymnsaTop, CKOpocTb BBITSIKKH.
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ACCOUNTING THETIME DELAY
INTHEBINARY COAGULATION MODEL

Abstract.The paper deals with the time-delayed model for cluster aggregation processes based on the
Smolukhovsky equation with the help of the heat and mass transfer kernels approach._The new non-local
modification of the general kinetic equation of Smoluchowski binary aggregation equation hasbeen submitted.
Forthecaseof an isotropic and homogeneous medium, the model has been reduced to the ordinary differential
equation._The further possible development of the proposed model with allowance for taking into account the
differences in the characteristic coagulation times during the aggregation of globules of different order has been
discussed.

Keywords:aggregation equation, disperse phase, polydisperse, model, coagulation process, aggregation.

Introduction. The coagulation processes of the dispersed phase in heterogeneous physicochemical
systems are widespread in various chemical technologies, metallurgy, and also in natural phenomena [1].

Currently, to describe the evolution of the concentration of i-mers in polydisperse systems in the
irreversible aggregation processes, the Smolukhovsky equation is commonly used for the binary
coagulation process [2, 3]:

or 2 @, ;¢ ;C; —C,.ZCD,-,J-CJ
2 = ()

where C; - is the concentration of i-mers; @ i, j - is the rate kernels.

Todaythevariousmodel representations are used to solve the problem of the aggregation kernels forms
[1,3].

In the work [4], a model approach to this problem was also proposed, based on the use of a peculiar
parameter of the order of the aggregate formed during coagulation i — and j — mers:

i—J
1=
i+ @

Under a small order ofi-mers, the main role may be played by an increase in the effective capture
cross section with an increase in the characteristic radius of the particles, as well as a decrease in the
mobility of the particles with an increase in their size and mass. A number of numerical experiments
suggested that the coagulation rate kernel may have the following phenomenological form [3].
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Using the proposed approach to the description of the coagulation process using this model of the
aggregation kernels is quite promising, because opens up the possibility for the model control with a set of
parameters.

A numerical experiment showed that the proposed model gives a correct qualitative description of the
coagulation processes, which is consistent with the known experimental data and model analysis using the
methods of asymptotic expansions [1, 2].

However, the other side of the problem of modeling coagulation processes is currently practically
undeveloped. It is about taking into account the time delaying in aggregation processes. This lacune in the
theory of coagulation is also noted in the science literature [1]. Indeed, without taking into account the the
time delay of aggregation, the Smoluhovsky equation is internally contradictory, since it does not describe
the influence of the characteristic time of aggregate formation on the kinetics of the process.

The problems of taking into account relaxation times and long-range interactions of structural
elements of the medium in the mathematical modeling of transport phenomena are of great practical and
theoretical interest [5, 6]. These issues are particularly relevant in cases when it comes to fast processes,
which cannot be considered as a local aggregation processes. The working cycle of such processes is
short, and the whole process is carried out in transition mode. Therefore, the possibilities of managing
intensive processes are limited, and the correct calculation and the choice of optimal values of the control
parameters are of great importance.

This article deals with the time-delayed model based on the Smolukhovsky equation with the help of
the approach proposed in [5, 6]. In accordance with this approach, the temporal nonlocality of mass
transfer processes can be described on the basis of the model of the transport relaxation kernels_[10-12].
Relaxation transfer kernels are called the cores of integral transformations that link the flows and
thermodynamic forces in the statistical theory of dissipative processes [5, 6].

Mathematical model. The general structure of the mass fluxes of the components in the n-component
system in accordance with the method of relaxation nuclei of transfer [6] has the following form:

n+l
J(R,t)=J(R,ty)+ i j j dt,dR'N ;. (R, R',t,t,)F, (R',), )
k=1

For analyzing the general structure of the transport basic equations, the following type of relaxation
transfer kernels can be used:

Ny (Rt —1;)=ny (R,t)exp(= (1 —1,)/7;). )

where ik (R’t) is a local function [6, 7].

Thejustificationofthis type of relaxation kernels is based on the characteristic form of the differential
equation of relaxation processes [6, 7, 8]:

éN(J’Q,s)Jer(R,t)zo, (6)
a T

In the paper [5, 6], a similar approach was used to modeling the relaxation kernels of heat and mass
transfer in a two-component system with allowance for cross-effects in the form:

—— |4 ——
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__Nme +th->< ) (7

N
#szr;l —N, 7, ®)

The choice of signs in equations (7), (8) is determined by the conditions of conjugation of
perturbations of the temperature and concentration fields [9, 10].

In the case of aggregation processes, the role of the relaxation times is played by the characteristic
times of the aggregation of i- and j-mers. The following non-local modification of the Smoluchowski
equation is proposed for the aggregation process in a polydisperse system [11, 12]:

oC. i-1
atl ZEZIdth)i—j,j(tstl)Ci—j(tl ZIdtl ”1 C'(fl)cj(fl), )
j=1
The model equations for the aggregation kernels, by analogy with (6), look as follows
o Pij 0 _y
. i =0, (10)
i,J

With accounting the system (10), the integro-differential equations (9) take the form:

oc, 1! L
:_ZIdﬁ i—j,j €Xp e (Y Ci—j(tl)cj(tl)_
o 255 Ti_jj
" f.o. (11)
Zjdth)gj exp| ——L(t— 1) Ci(fl)cj(fl)
Jj=l1 L, j

For the case of an isotropic and homogeneous medium, relations (11) can be considered as ordinary
differential equations
The temporal derivatives of the integral terms read
0

t d .fi,'
(D?,jci(f)cj(t)JrIdtlci(tl)cj(tl)EeXP - '].(t_tl) , (12)
0 i,J
Then equations (9) can be converted to
d? C,; =
dt __Zq)z j jCl j(t)C (t) ZCDI jC (t)C (t)_
1 iz lf;— f;._ »
- — Jjjdt (Dl . CXp —#(t—tl) Ci_j(tl)Cj(t1)+ (13)
21T Tij,j
0 fO
+ Z “L{dn @ exp| — =L (r— 1) [Ci (1), (1)
j=1%i,; Ti,j

In the zero approximation [13] the characteristic relaxation times are assumed to be independent of
the order of the i-mers.
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Then it can be denoted for all i , J :

Equations (11) in this case take the form
d*c; 1! e
% —EZ e ()Cj(t)_zq)gjci(t)cj(f)_
-1 j=1
0 1 0
—f—(! > [dn®) ; exp| - / —(t-1)|Ci_;()C,(6)+ (15)
T ] 1 T

0

o3 e~ (-0 6 )C )
j=1

From equations (11) and (15) the following time-delaying modification of the Smoluchowski
equation can be obtained:

d’C;  f°dC; _1
>t odt 2

Z_% ®;_;,,C ( )Cj(t)_ iq)?,jci(f)cj(f)a (16)

A feature of equation (16) is the presence of solutions that describe the propagation of disturbances
with a finite velocity [9, 10].

Further development of the proposed model may consist in taking into account the differences in the
characteristic coagulation times during the aggregation of globules of different order.The estimate for the
fractal dimension of the active unscreened surface can be obtained by counting the active centers arising
after the capture and penetration of a new cluster into another cluster.

The number of arising reactive centers Na can be evaluated as follows [14-16]:

N ~RY".2. (17)

where R is the characteristic radius of the cluster-recipient, A is the characteristic penetration depth for the
captured cluster (Figure 1).

Figure 1 - Capture and penetration of clusters under the aggregation

— 16 ——
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Conclusions.It is shown that heat and mass transfer kernel approach allows for obtaining a time-
delaying kinetic model of binary cluster aggregation, and to modify the Smoluchowski equation to the
non-local type with reducing to an ordinary differential equation. Estimation for accounting differences
between the characteristic coagulation times for clusters of different orders leads to calculations of fractal
dimensions and counting the active centers arising after the capture and penetration of a new cluster into
another cluster. Thisproblemneedsfurther analysis.

A.M. Bpenep', A.O. Kazenosa', B.I'. l“o.ﬂyﬁeBI,
JL.T. Towimon’, IIL.LK. lanaxos’, I'.J. Kenkanuesa', JI.P. Topr6aeBa'

M. Oye30B atbingarbl OKMY, lllsimkent, Kazakcran;
2OHTYCTiK Kasakcran o6mbickr 0otibiHITa KP ¥FA POO ekiNeTTuUTiriHIH AUPEKTOPEI,

BUHAPJIBIK KOATYJISAIWJIAY MOJEJIIHIH YAKBITTBIK TOKTAYBIH ECEIITEY

AHHoOTammsl. Makana >KbUTy Macca ajMacy sIpOJapblHBIH ofici kemeriMeH CMOIYXOBCKHH TeHICYiHE
HETI3[IeNTeH KIacTepiepAl arperanusuiay MpolecTepiHe YakpIT OOWBI TOKTayMeH MOJENBACP/l jKacayFa apHaliFaH.
CMOITyXOBCKHHIIH arperanusuiayAblH OMHAPIBI TeHACYIHIH JKaIbl KHHEMATHKANBIK TEHACYIHIH XaHa OKIIayJar
LIEKTEIMETeH TYPIACHAIpLTyi KenTipiireH. M30ToTponTsl jkoHe OIPTEKTIK OpTa KaFAailbl YIIiH MOJENb KapanaibiM
muddepeHmanapl TeHIeyre KenTipiireH. Op Typil perTi riolysanapibl arperanusiay Ke3iHIe KOaryJsUsHbIH
CHUIIATTHIK YaKbITTAPBIHBIH aWbBIPMAachlH €CKepEe OTBHIPHIN, YCHIHBUIFAH MOJCNBIIH apbl Kapail naMy MYMKIHAIr
TaJIKbIJIAHA/IBL.

Tyiiin ce3nep: arperanysiiay TeHIeyi, JUCIEPCTiH (asa, MOIUIUCIICPCHS, MOJIEINb, KOAryJIsLs, arperawus.

A.M. Bpenep', A.O. Kazenosa', B.I'. Fosty6es', JI.T. Tamumos’,
LK. [lananos’, I'.JI. Kemxanuesa', JI.P. TopTﬁaeBal

'"FOxn0-KazaxcraHckuil rocyrapcTBeHHbI yHIBepcHTeT nM. M. Aya30Ba, IlIbivkent, Kazaxcras,
2l'Ipe;[ceJ:[aTem, ¢mmana POO HAH PK no FOxn0-Kazaxcranckoit o0macti,

YUYET BPEMEHHOM 3AJIEPKKH B MOJIEJIA BUHAPHOM KOAT'YJISIUMA

Annoranusi. CtaThsi NOCBSILEHA pa3padOTKe MOAEIH C 3aJEPKKOW 1O BPEMEHH ISl MPOILIECCOB arperaiuu
KJIaCTEpPOB, OCHOBAaHHOM Ha ypaBHeHMM C(CMOJYXOBCKOTO C IIOMOLIbIO MeTOAa SAEp TEeIIOMAacCONepeHoca.
[MpencraBneHa HoOBasi HEJNOKaJbHAs MOAWU(HKAIMS OOIIET0 KUHETHYECKOTO ypaBHEHHsT OWHAPHOTO YpaBHEHUS
arperanun CmomyxoBckoro. it cirydast H30TPOITHOM M OJJHOPOJHOM Cpenbl MOJEIb IIpUBe/ieHa K OOBIKHOBEHHOMY
muddepennmansHoMy ypaBHeHHI0. OOCYXIaeTcsi BO3MOXKHOCTD JalTbHEHIIETO Pa3BUTHS MPEIJIOKEHHON MOJIENH ¢
YUETOM Pa3IH4YHMi B XapaKTEPHBIX BPEMEHaX KOaryJIsLUy PHU arperanyy ro0ys pa3InyHOro NopsKa.

Ki1roueBble cjI0Ba:ypaBHEHHs arperamuy, JucrnepcHas ¢asa, HONMUANCIIEPCHs, MOJETb, POLECC KOATYIISIHH,
arperanusi.
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INVESTIGATION OF ENDOTHERMIC PROPERTIES
OF INDUSTRIAL WASTES

Abstract. At the present time the applied fire-extinguishing standard compositions are very expensive and
therefore are perspective investigation of fire-extinguishing properties of the pulverized industrial waste. This is
connected with their cheapness, low expenses for initial reworking and possibility of their utilization.

At the analysis carrying out of patent and scientific-technical literatures on the question of presence the fire-
extinguishing powders it was identified that basic powder components are in non-combustible metallurgic waste.

The searching of effective flash suppressors with waste using is rational in the direction of complex
compositions development having low temperatures of endothermic processes of melting, decomposition or
evaporation with inert gases formation, but for easy-flammable powders are many-component eutectic mixtures.
There are investigated more than 250 minerals and mountain rocks in order to identify endothermic effects. The
following ones have endothermic effects in the field of low temperatures: CaCO3 ¢ MgCO.3- dolomite; CaCO3 -
calcite, aragonite; MgCO0s;- magnesite; Ca (Mg, Fe) (CO03) , - ankerite; Na, S04+ 10H,O - mirabolite; A1 (OH); +
A14[Si40|0] * (OH)s —boxite.

Keywords: investigation of endothermal processes, industrial wastes, fire-extinguishing compositions, fire-
extinguishing powders, endothermic effects, powder compositions, explosion suppressing compounds, ammophos,
derivatograph, thermograms.

Introduction. Analyzing scientific and technical literature of the authors [1-10], it can be concluded
that scientists came to a common opinion only in the following: the most effective are substances that are
capable of heating to endothermic transformations, that is, volatile, or light-boiling, or easily
decomposable. However, nothing is reported about the indices of this process, although it follows
logically that the lower the temperature of the beginning of the process and the greater the thermal effect
of the endothermic reactions, the better the powder is.

Therefore, for the first time, we propose a technique for the experimental study of the endothermic
properties of powders, which determines the temperature range and the thermal effect of the powder,
according to which the relative phlegmatizing ability of the compositions can be estimated and predicted.

The essence of the method is to study the processes by the thermal effect accompanying them and
change in relative temperature difference at a linear heating rate of the sample under study and the model
sample that does not undergo any internal transformations during heating.

When heated, a sample has a lower temperature in comparison with the temperature of the model
sample, as a result of endothermic transformations in the region of critical temperatures. During this
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period of heating, the heat input to the system is less than the heat removal to the environment, so the
temperature of the sample is significantly reduced, and the occurrence of combustion becomes impossible.

The moment of a significant decrease in the heating rate and the jump in the differential temperature
curve is taken as the start of the endothermic process. The temperature taken at this point on the
thermogram is considered as the cooling start temperature.

The method allows us to follow other changes in the sample during heating, accompanied by negative
or positive thermal effects (melting, thermal decomposition, etc.), which is very important in the study of
multicomponent mixtures.

Based on the results of the analytical review in forecasting, searching for and developing new
effective explosion suppressing compounds, the following factors should be taken into account:

1. Powder compositions intended for effective suppression of ignition and explosion must be made
from non-deficient domestic raw materials by simple technology.

2. The search for effective flame arresters using wastes is expedient in the development of complex
compositions having low temperatures of endothermic processes of melting, decomposition or evaporation
with the formation of inert gases; as for the production of low-melting powders, the search should be
conducted among multicomponent eutectic mixtures.

Therefore, in the first place, a qualitative analysis of the endothermic capacity of natural rocks,
minerals and wastes of production processes should be carried out as the cheapest, non-deficit and not
requiring sophisticated production technology (mainly grinding). Analytical studies [11,12] of more than
250 minerals and rocks were carried out by standard albums of thermograms of their diagnostics. As a
result, it was found that more than half of them have endothermic effects, but many also have exothermic
effects, or they are rare or toxic. Therefore, thanks to endothermic effects in the low temperature region,
the following minerals and rocks can be promising:

1. Dolomite CaCQO; * MgCO;

Calcite, aragonite CaCOs

Magnesite MgC0;

Ankerite Ca (Mg, Fe) (C03) »

Mirabilite Na, S04+ 10 H,O

Bauxite A1 (OH); + A14[Sis Oy0] * (OH)s

SV kWb

Analytical forecasting of fire-extinguishing ability of minerals and rocks. Taking into account the
above conditions, a preference can be given to carbonates (due to the range and magnitude of the
endothermic effect), crystalline hydrates, soda and gypsum (due to low start temperature). Hydroxides
have less effect. From the pulverized waste, the following can be suitable:

e powder of iron oxide and sludge of waste streams of rolling shops, containing calcium and iron
chlorides;

e dust of dolomite, limestone and lime from limestone burning shops;

e Dblast-furnace slag, consisting of calcium, magnesium and aluminum silicates.

During heating, chemical reactions and physical transformations occur, accompanied by thermal
effects with the release or absorption of heat. Heats of formation (decomposition) of a wide range of
compounds are obtained as average values calculated from experimental thermodynamic data for a large
number of compounds of this series.

For the purpose of predicting the fire-extinguishing properties of the powder, a technique is proposed
for calculating the energy of cooling the flame [13] (dissociation energy) AH[1298 on the basis of the Hess
thermodynamic law:

AH08reaction) = ZAHU298(5r0a) - ZAH L 208initiar) (1

— 20 ——
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where ZAH [ 503,104) 1S the sum of the heats of formation of final products, kJ/mol; ZAH [50g(niriary is the sum
of the heats of formation of initial substances, kJ / mol; AH[ 298 eqcrion) 15 the thermal effect of chemical
reaction under standard conditions, kJ/mol.

The heats of the formation of substances are taken from the reference literature [14]. From the
calculated decomposition reactions (Table 1) of standard fire extinguishing powders and wastes, it follows
that the efficiency of soda is much less than that of lime, but it is impossible to make an unambiguous
conclusion, since the temperature of the beginning of the process is not taken into account. Therefore,
there is a need in experimental studies, for which a standard differential-thermogravimetric method was
used on the derivatograph of the Paulik system.

Synchronous automatic recording of changes when the substance is heated on a thermogram allows us
to judge the nature and intensity of thermal effects, and the temperatures at which effects occur.

The endothermic effect is the deviation of the DTA curve down to the abscissa axis, the exothermic
effect is upward. The change in the weight of the sample during heating is recorded, which makes it
possible to record the gasification of the sample.

Table 1- Energies of powders dissociation

Substance Reaction of powder decomposition AH . Temperature ranges of the
kJ/mol cooling effect, °C
Soda INaHC0;= NaOH+CO, 96 190-450, 780-850
Dolomite CaCO; = CaO+CO, 177,4 430-640, 750-920
MgCO;= MgO+ CO, 101,5
Lime Ca(OH),=CaO+H,0 108,2 430-580, 720-830
Ammophos INH,H,PO,=NH;+1.5H,0+0.5P,05 61,2 190-430
(NH,),HPO,[=4NH;+3H,0+P,0; 168,8
Carbamide CH;N,OH=CO+N,+2H, 870 120-130

The main component of highly effective extinguishing powders, such as PF, P-2AP, P-4AP, R-P-24 is
ammophos, consisting of phosphate-ammonium salts.

Based on the reference thermodynamic data on the heats of formation of , H;PO4, HPO;, H,0, P,0:s,
the binding energies between the NH, O-H, P-O, P = O atoms and the enthalpy of ammophos containing
compounds of mono- and diammonium- phosphates such as NH,H,PO,4and (NH4),HPO, are calculated.

As follows from the calculations, the decomposition reaction of ammophos including ammonium
dihydrogenphosphate and ammonium hydrogen phosphate proceeds with heat absorption (endothermic);
and 584.85 kJ is expended per 1 kg of ammophos.

Thermodynamic calculation of decomposition reactions of dolomite and lime dust also comes with an
endothermic process of decomposition and destructuring, which indicates the possibility of their use in fire
extinguishing compositions. The calculation procedure is given in Appendix A.

The calculated data obtained are in good agreement with the thermographic studies of pulverized
materials conducted with DTA method. When the dolomite dust is heated (Fig. 1 a), two endothermic
effects are observed on the thermogram: the first - in the temperature range from 430°C to 640°C and the
second - from 750°C to 920°C. It can be explained by the thermochemical transformations taking place.
Judging by the presence in the sample of up to 45% loss on ignition, i.e. gaseous substances released when
the sample is heated, the dust contains carbonates and hydroxides of calcium and magnesium. The
temperatures of their decomposition according to the reference data are (°C): for CaCOs - 825; MgCO;
3H,0-165; Mg (OH) , - 200; MgCO; - more than 350; Ca (OH),- 580.

When lime is heated, the first endothermic effect is determined by the dissociation of calcium
hydroxide in the reaction (3.2) with the participation of decomposition of impurities of magnesium
compounds:

Ca(0OH), = CaO+ H,0
a(OH), a ) )

The beginning of the first endothermic peak occurs at a temperature of 430°C and corresponds to the
onset of dissociation of magnesium carbonates, and the second peak occurs at 720°C dissociation of
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calcium carbonates. Decomposition temperatures are close to the reference data. Loss on ignition of lime
is 16%.

The second peak in reaction (3.3) is explained by the dissociation of the incompletely burned calcined
lime:

CaCO; = (Ca0+ COy 3)
and decomposition of calcium hydroxide. When the dolomite samples are heated, the first endoeffect is
due to the decomposition of magnesium carbonate, the second endoeffect is explained by the onset of the
decomposition of calcium carbonate.

Oxides act upon heating as inerts and their antipyrogenic properties are weak.

However, the effect of phlegmatization by inert substances increases with the use of substances with
endothermic melting processes [15]. They include the commonly used magnesium, potassium, and sodium
chlorides with temperatures of 700°C to 800°C. Hydrochloric acid effluent of the plant with a volume of
about 1.3 million cubic meters per year, neutralized with a 5% solution of lime, is discharged into the
reservoir. The resulting calcium chloride is widely known as an effective antipyrogen.

The effect of carbonates and hydroxides, in addition to physical absorption of heat by analogy with
oxides, is due to the chemical cooling of the reaction zone, i.e. endothermic effect. Moreover, under these
reactions, water vapor and carbon dioxide are released into the atmosphere, which serve as effective flame
retardants. This indicates the possibility of using dolomite dust and lime dust in fire extinguishing
compositions.

To compare and evaluate the reliability of the indications obtained at the installation of South
Kazakhstan State University (SKSU), the similar samples were studied on the derivatograph of the Paulik
system. The heating rate was 10 deg / min, pure aluminum oxide was used as a reference substance.
Parallel studies on the derivatograph gave similar results, thermal effects are observed in the same
sequence, but they have smoother peaks shifted to the lower temperatures zone. Comparative results of
thermogravimetric analysis of pulverized industrial waste and fire extinguishing powder are given in
Table 2.

Table 2- Results of thermogravimetric analysis of industrial pulverized wastes

Installation of SKSU Derivatograph
Sample R;a/iio Temperature,0 C Temperature,0 C

Ty T, max T, T. max

HTA OTA

llzf’zvflfr 100 200 480 430 190 430 350
Dolomite 100 510, 800 680,960 520,900 430,750 640,920 490,880
Lime 100 500,780 590,880 590,830 430,720 580,830 500,780

?f’z"f;r 100 180 450 400 150 440 390
Dolomite 100 480,800 680,960 500,890 420,780 640,900 500,890
Lime 100 490,780 580,870 580,820 420,730 570,820 490,780

gf’zwflfr 100 190 450 420 180 430 420
Dolomite 100 500,780 690,950 520,890 430,720 630,920 490,890
Lime 500,770 590,890 580,830 420,720 580,820 500,760

The study of standard extinguishing powders (see Figures 1) showed that the endothermic effects of
soda and ammophos are much greater than that of gypsum and sodium chloride.
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Figure 1 - The thermogram of soda decomposition

In thermograms of pulverized wastes (see Figures 2), endothermic effects of lime and dolomite are
significant, which indicates their decomposition with the formation of oxides and the release of carbon
dioxide. This is confirmed by the loss of their weight. The endothermic effects of blast furnace slag and
iron oxide are minimal. By the way, all thermograms are similar to standard curves.

Weight loss curves TG:

1'- lime; 2'- dolomite; 3'- blast furnace slag; 4'- iron oxide

DTA curves:

1 - lime; 2 - dolomite; 3 - blast furnace slag; 4 - iron oxide




Reports of the National Academy of sciences of the Republic of Kazakhstan

-— — I
--——t--..\ -

RNy
~ ~ TN

:

Motepa Beca ApodpL, MT

4
] A.L_.‘.__...‘ A A A i A A \\ Y .
\h‘
1
T e
& --.\\_. L/"'-N\.__

W4

e

3
»> \\ ..._.—.-L-C L L 2 - .1\—". 1 o

/

4

»
>
>

FOH} 264 300 400 300 600 700 300 90y 1AM}

Tentmepanypa, *C

Figure 2 - Thermograms of dispersed metallurgical wastes

It can be seen that the first losses of water and ammonia are observed at the values of temperature up
to 180°C. The endothermic effect at 190°C refers to the process of transition of diammonium phosphate to
monoammonium phosphate and the formation of ammonium pyrophosphate from monoammonium
phosphate. After 200°C, the polymerization of monomeric phosphates begins in the melt with the endo-
effect at 240 ° C at which further loss of ammonia and water occurs. The changes at temperatures of 440,
550 and 715 ° C indicate further polymerization and the preparation of compounds that form viscous films
on the smoldering surface that hinder the access of oxygen to the burning surface. The total loss of
ammophos mass is more than 70% [16-18].

Based on the experiments results and taking into account the cheapness, dispersity and environmental
safety of raw materials, we can conclude that dolomite, hydrated lime and expired fire extinguishing
powder are promising for further research.

—— 4 ——
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Conclusions. It is shown that the basis for mass-produced fire extinguishing powders, i.c. the most
effective flame arresters currently used are salts: phosphates, carbonates and chlorides of ammonium and
alkaline earth metals.

The effectiveness of these powders is due to the endothermic processes of decomposition and
destruction that occur during heating, which are cooling the combustion zone, which is confirmed by
differential-thermographic analysis of minerals and rocks. A similar forecast is also promising for hydrates
and hydroxides.

It is established that among metallurgical wastes the basis for the production of effective fire
extinguishing powders can be: dust and dispersed waste of dolomite and hydrated lime of limestone
burning shops containing calcium and magnesium carbonates, and calcium hydroxide.

It has been established that the efficiency of powders can be quantitatively determined by complex
consideration of the endothermic effect (the area of the endoeffect on the thermogram), the initial
temperature and the decomposition rate of the substance.

It is shown that from the point of view of low cost of raw materials, ecological safety and simplicity
of technology, disperse waste (dust) of dolomite and slaked lime of limestone burning shops is promising
for the development of complex powder compositions.

'A. Haykenosa, '5. Canapranuesa, ’X. P. Haappu, 'ILK. [llananos, 13, Kepumbexosa, 'T. Kem:xanuena

M. AyesoB atbiHnarel OHTYCTiK KazakcTan MemiiekeTTik yHusepcureri, LllsiMkent, Kasaxcran;
*Banencus [lonutexHukanslk yHuBepcurer, Banencus, Mcnanus

OHAIPICTIK KAJIABIKTAPABIH 3JOTEPMUAJBIK KACUETTEPIH 3EPTTEY

AnHoramms. Kasipri yakpITta epT ceHIipy/Je KOJJaHBUIATBIH CTAHAAPTThI Kocmanap eTte KbimOaT keneni. COHIBIKTaH
YCaKTaJFaH OHEPKACINTIK KaIABIKTAPAbIH OpT COHAIPY KaCHETTepiH 3epTTeyiH Oojamarsl 30p. Byl omapabiH KYHBIHBIH TOMEH
GoybIMeH, coHzal-aKk OacTalKbl OHJAEYre >KYMCaJaThlH LIBIFBIHAAP/ABIH a3/bIFbl MEH ONap/bl KOJere ><aparhll IaijanaHy
MYMKIiHIIKTepiMeH OaiJIaHbICTHI.

OpT coHAIpy YHTAKTapbIHBIH KypaMbl Typalbl IATEHTTIK JKOHE FBUIBIMH ofeOHeTTepl Tajjay Ke3iHAe Herisri YHTaK
KOMIIOHEHTTEPI )KaHOANTHIH METaJUTY PrUsUIbIK KaJIbIKTap/IaH TYPAThIH/IBIFI AHBIKTAJI/IBL.

Kangpikrapapl naiinanany apKbUIbl JKapbUIBICTapAbl OOJIBIpMayAblH THIMII KYpalIapblH i3[ECTipy MHEPTTI ra3aaplblH
KaJIBINTAaCybIMEH DHAOTEPMHSUIBIK MPOLIECTEPAIH OalKy, blAbIpay HeMece OyJaHy YpIICTEpiHiH TOMEH TeMIlepaTypaibl, ajaina
TEe3 TYTaHAaTBIH YHTAaKTap YIIIH KOl KOMIIOHCHTTI 3BTEKTHKAJIBIK Kocrajuap OOJbIN TaObUIATBIH KELICH[] KOocHajaapabl JaMbITy
GarbIThIH/A YTHIMBI.

DHAOTEPMUSUIBIK ocepiiepAl aHbIKTay YmIiH 250-meH actaM MHHEpangap MEH Tay JKbIHBICTaphl 3€pPTTENTeH. TemeH
TeMIIepaTypatarsl SHIOTEPMUSIIBIK dcepiaep MbHanapaan typansl: CaCO3 « MgCO.3- nonomut; CaCO3 - KaJlbIHT, aparoHuT;
MgCO3-marnesut; Ca (Mg, Fe) (C03) 2 - ankepur; Na2S04 « 10H20 - mupadomut; Al (OH) 3 + Al4 [Si40 | o] » (OH) 8 —
GoxcHur.

Tyiiin ce3aep: SHIOTEPMUSUIBIK IPOLECTEPIl 3€pPTTEy, OHEPKACINTIK KAIIBIKTAp, OPT COHAIPY KYpambl, ©pT COHJIIpIill
YHTaKTapbl, SHAOTEPMHSUIBIK dcCepiiep, YHTAaK KypaMbl, >KapbUIFBIIITHIKTBL OacaThlH Kypamiap, amodoc, aepusarorpad,
TepMorpammarap.

'A. Haykenoga, 'B. Canmapraimesa, >X. P. Wiappu, 'IILK. Illananog, '3. Kepuméexora, 'T. Kemkannena

'FO»HO-Ka3aXCTaHCKHUil FOCY IapCTBEHHbI YHUBEpCHTET MM. M.Aya30Ba, IllsiMkent, Kazaxcran;
[TonurexHUIeCKHii yHuBepcutet Banencuu, Banencus, Mcnanus

UCCJEIOBAHHUE SHIOTEPMUYECKAX CBOMCTB IIPOMBIIILIEHHBIX OTXO/I0OB

AHHOTammsi. B Hacrosimiee Bpemsl NpHUMEHsEMble CTaHIAPTHBIC KOMIIO3WIMHU U MOXKapOTYIICHHS OYEHb JOPOTH H
HO3TOMY SIBJISIFOTCS TIEPCIIEKTHBHBIM HMCCIIE[OBAHUEM CBOMCTB IOXKAPOTYILIECHHUS M3MENIbYCHHBIX MPOMBILIIEHHBIX OTX0J0B. DTO
CBSI3aHO C UX JICIICBU3HON, HU3KMMHU 3aTpaTaMH Ha NEPBUYHYIO EepepadoTKy 1 BO3MOXHOCTBIO X YTHIU3ALMH.

Ilpy NpoBeACHUM aHaNIW3a MATCHTHOW W HAay4YHO-TEXHHYECKOH JIUTEpaTypbl MO BOIPOCY O HAIMYMHM OTHETYILIAIINX
HOPOIIKOB OBLIO BBISIBJICHO, YTO OCHOBHBIE TOPOLIKOBBIC KOMITOHEHTBI HAXO/SATCS B HETOPIOYMX METAJLUTYPrUYECKUX OTXOHAX.

Tonck 3¢ peKTUBHBIX CPEACTB MOJIABIECHHS B3PHIBOB C HCIIOJIH30BAHIEM OTXOIOB SIBISIETCS PALIMOHAIBHBIM B HAIIPaBJICHUH
Ppa3pabOTKH CIOKHBIX KOMITO3HIMH, HMEIOINX HU3KUE TEMIIEPATyPhl SJHAOTCPMUIECKHIX MIPOLECCOB IIABICHHS, PA3TI0XKCHNUS WIIN
UCTIapeHusi ¢ 00pa30BaHMEM HHEPTHBIX I'a30B, HO VIS JIETKOBOCIUIAMEHSIOIINXCS IIOPOIIKOB NPEACTABIAIOT COO0H MHOTOKOM-
MOHEHTHBIE YBTEKTHYECKHE CMECH.

Jnst BeIsiBICHUS dHAOTEpMHUYECKHX d(deKxToB HccnenoBano 6onee 250 MUHEPAIOB M TOPHBIX MOPOX. DHAOTEPMHUUECKUE
a¢dektsl B obnactd HU3KUX Temmepatyp umeroT cienytoume: CaCO3 ¢« MgCO.3- nonomut; CaCO3 - KaJubLUT, aparoHHMT;
MgCO3-marnesut; Ca (Mg, Fe) (C03) 2 - ankepur; Na2S04 « 10H20 - mupadonut; Al (OH) 3 + A14 [Si40 | o] « (OH) 8 —
GOKCHT.
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KiioueBble c/l0Ba: MCCIIEOBaHHE 3HIOTEPMHUYECKHX IIPOLECCOB, IMPOMBILIICHHBIE OTXObI, OTHETYLIAIIME COCTABBI,
OTHETYIIAINIME MOPOIIKH, 3HIOTepMHYECKUEe 3(P(HEKThI, MOPOIIKOBBIE COCTABBI, B3PHIBOIOJABISIONLIME COCTaBbl, aMMoQoc,
nepuBatorpad), TepMOTrpaMMEL.
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NOVEL APPROACHES TO MODELING
AND CALCULATING FLOWS PARAMETERS
OF DENSE POLYDISPERSED SUSPENSIONS

Abstract. Modeling the sediments of dense polydisperse suspensions and the calculation of the corresponding
equipment have some features that are often not taken into account in engineering calculations. This article provides
an overview and analysis of these features, and also outlines ways to solve the problems arising in the calculation of
the deposition of polydisperse suspensions in relation to specific structures of industrial apparatuses. New
approaches to the mathematical description of the flow of dense suspensions and sediments taking into account the
experimentally observed characteristics of the flow of such systems have been offered. The modern model that
allows describing this phenomenon and eliminating the corresponding limitations of known models has been
submitted. The submitted model describes the fluidity of the medium in a wide range of the content of dispersed
solid phase even at its high concentrations. Such result has been achieved thanks to a new heuristic expression for
calculating the relative viscosity of the suspension as a function of the concentration of the solid phase.

The formula for calculating the outflow rate from buffer tanks with accounting to the energy dissipation has
been submitted. Such an approach allows to propose a calculation scheme that can be adapted to different rheological
models.

Keywords: polydisperse, suspensions, buffer tanks, sedimentation, mathematical description.

Introduction. Modeling the sedimentation of polydisperse suspensions and the calculation of the
corresponding equipment parameters have some features that are often not taken into account in
engineering calculation methods. This paper provides a brief overview and analysis of these features, and
also outlines ways to solve the problems arising in the calculation of the deposition of polydisperse
suspensions in relation to specific structures of industrial apparatuses.

An important role in the deposition of polydisperse suspensions is played by the phenomena of an
increase in the viscosity of concentrated suspensions of solid particles in a liquid when shear stresses are
applied to them. This effect is associated with the transition from a flat layered structure of the
arrangement of particles in suspension to a chaotic, three-dimensional distribution during deformations [1,
2]. During the transition, the viscosity grows continuously and quickly reaches a maximum; with a further
increase in shear rate, it may fall.

The following parameters have an impact on this process: particle size distributions, their volume
fraction, shape, interaction with other particles which can accompanied with aggregation processes, the
viscosity of the continuous phase, as well as type, velocity and time of deformation. The best means of
avoiding an increase in viscosity in practical situations is to reduce particle sizes or increase their volume
fraction. Due to the narrowness of the range of shear rates in which the viscosity increases, to characterize
such suspensions, one can use the power dependences of viscosity on shear rate [3].

In theoretical analysis of convective flows, which are set up in undiluted suspensions, during
sedimentation of particles near the wall of an inclined sump, one can use the equations of momentum
averaged over the ensemble neglecting Reynolds stresses at small Reynolds numbers.
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When considering the inhomogeneous system of particles of the dispersed phase, which have a non-
spherical shape, a procedure was developed within the framework of the hydrodynamic approach, which
allows expressing the force and moment of forces acting on each particle of the dispersed phase in the
form of linear combinations of perturbations (temperature gradient, tensor external voltages, etc.), the
coefficients at which are the tensors of the corresponding ranks [5].

For the case when the particles of the dispersed phase have the form of weakly deformed spheres, a
method has been developed that makes it possible to calculate the specific form of these tensors taking
into account the interaction of any number of particles [6]. In the case when the mixture consists of
Newtonian liquid and from the solid spherical particles of the same sizes suspended in it, the sources of
stress arising in the dispersed phase are:

1) particle collisions between themselves,

2) chaotic particle motion,

3) hydrodynamic interaction of particles and liquids.

Usually the focus is on the consideration of hydrodynamic interaction. The resulting expression for
the stress tensor due to the presence of solid particles coincides with the expression obtained in [6] for the
case of a slow flow of a dilute suspension of solid particles using the concept of averaging over volume.

The diluted suspension of identical non-deformable solid particles in incompressible fluid is quite
often considered, where using the averaging procedure by volume and time based on the equation of
motion of a single particle in a turbulent flow, the equations of conservation of momentum and moment of
momentum for the solid phase are derived . The main attention is paid, as a rule, to the derivation of the
relations necessary for the closure of these equations for the fluxes of the quantity of motion and angular
momentum, which are caused by turbulent flow pulsations.

It is assumed that the inertia of particles is sufficiently large, as a result of which the flow turbulence
has only a weak effect on their movement, determined by the balance of gravity, aerodynamic force and
momentum transfer during collisions of particles with solid walls bounding the current suspension. In this
case, it is possible to obtain a closing relation of the second order [7, §].

In many theoretical and experimental studies of the sedimentation process under the action of gravity
of a narrow fraction of polydisperse suspensions, the time variation of the thickness of the zone in the
upper part of the precipitation column separating the pure liquid from the slurry layer containing particles
of all sizes is traced. It is assumed that the deposited particles, the dimensions of which obey the normal
law of distribution, move in the Stokes mode. Inertial forces and Brownian motion are not taken into
account. The distribution of the concentration and size of particles over the time and frequency of the
precipitation column is calculated by numerically solving the mass conservation equation, supplemented
by a relation determining the relationship between the deposition rates and the local particle
concentrations [9].

In the case when the sedimentation of a suspension occurs in an arbitrary container, in the
approximation of a creeping flow, the problem of precipitating a diluted monodisperse suspension of solid
spherical particles inside the container is considered. Particles have a statistically uniform distribution in
space. In the expression for the dimensionless average particle velocity on the axis of an arbitrary
container (as characteristic, the Stokes velocity of a single sphere in an unbounded fluid is taken) in the
limiting case, when its walls are removed to infinity, it can be shown that the coefficient of volume
concentration depends only on the asymptotics the tendency to infinity of the linear dimensions of the
container in the averaging procedure. This allows obtaining the value of the sedimentation rate of the
suspension inside a container with infinitely remote walls of almost arbitrary shape [10].

In this paper, new approaches to the mathematical description of the flow of dense suspensions and
sediments are proposed taking into account the real physical flow regularities of such systems.

General mathematical model the flow of dense suspensions and sediments.

The flow of thick suspensions, as a rule, occurs at low Reynolds numbers. Thus, in particular, the
outflow of viscous sediments from tanks and bunkers is carried out in a creeping regime. In the case of
fine solid particles contained in the non-stratified suspension as a dispersed phase, the suspension can be
regarded as a homogeneous liquid with some effective viscosity [11, 12].

Therefore, it is correct to use Nusselt approximation for describing the flows of thin layers of dense
suspensions [13, 14].
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The impulse equations of a thin layer of a viscous fluid in the Nusselt approximation can be written in
the following form.

i(ﬂ 8—Uj+p gcosy =0 (1)
o\ o)

Here U is the longitudinal component of liquid flow velocity; g is the gravity acceleration and y is an
angle of the support surface inclination.

The effective viscosity of the suspension, taking into account the effect of solid particles suspended in
the liquid, is determined from the relationship [12, 15]:

/us = lullur’ (2)

where g4 is a viscosity of the pure liquid and g, is a relative viscosity depending on the solid phase
content.
The relative viscosity of the suspension is proposed to be calculated by the formula [12, 14]:
-
po=|1-—| 3)
D

where ¢ ,, is certain maximum content of dispersed solid phase; and o is empirical indicator.
It is known [14] that for a wide class of liquids with hydrophilic inclusions of a finely dispersed solid
phase over a wide range of variation of the regime parameters, the following estimates are valid:

¢, =168 a=1382 4)

At the same time, as can be seen from formula (3), for, the effective viscosity calculated by formula
(3) tends to infinity when ¢ — ¢ ..

This circumstance contradicts the data of experimental studies [15, 16]. In fact, even very thick
suspensions with the maximum solids content can be yet attributed to dense sediments that have fluidity.
For example, industrial slimes, as well as natural mudflows, save the fluidity up to very high
concentrations of the solid phase [17, 18]. Therefore, we propose a somewhat different model that
eliminates the mentioned contradiction.

First, for small parameter ¢ values, the model must be consistent with formula (3).

Second, for ¢ — ¢ ,, the asymptotic behavior . — w4, where g, is a certain limiting value of the
relative viscosity, must be realized.

Let us introduce the special parameter:

¢

p=—— ()
—
In accordance with our assumptions, the function must satisfy the following conditions:
du
= (0)=a, ©)

ap
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limu, =u,, @)
B0

#,(0)=1. ®)

The simplest approximation for the desired function reads

aﬂ’"lﬂ+1
+1
,Um_lﬂ

H, =

Figure 1 shows some results of calculations using formulas (3) and (9) for different values of the
limiting relative viscosity.

It can be seen from the graphs that in the range of solids concentration in the suspension less than
0.12, the difference in the calculated values of the relative viscosity by formulas (3) and (9) does not
exceed 18% at w4, > 20.

However, in the concentration range from 0.2 to 0.5, the calculated values already differ by more than

50%, even for#m = 1000

L,

1.7

Relative viscosity

0 0.01 0.08 0.12 0.16 0.20

Bulk disperse solids content

Figure 1 - Calculation using formula (9): 1- g, =2,
2- 4, =20, 3- u,, =100, 4- 1,, =1000; 5- calculation using (3)

Modeling the outflow of dense suspensions from reservoirs

The discharge of sediment (or sludge) is usually carried out in a batch mode. In this case, the outlet
sizes of the bunker should be sufficient to provide the required throughput [12, 19]. At the same time, they
must exclude the accumulation (hanging) of the loose cargo in the bunker. In order to avoid the sudden
collapse of large masses of the loose cargo through the holes, as well as to avoid need in high weight of
the gates, the discharge outlet must not be excessively large [19, 20].

The main geometrical parameters of the buffer tanks are shown in Figure 2. The volume of the bunker
of cylindrical shape, consisting of a cylinder in the upper part and a truncated cone in the bottom, is found

by the following formula:
Q:GﬁHl (R2 + R,R, + R? )j+7rR12Hl- (10)
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»ld
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1- the bunker housing; 2) a receiving vessel; 3- feeder; 4- cutting knife

Figure 2 - Scheme of bunkers for discharging sediments from reactors

The most important work parameters of tanks are their throughput O and the velocity of the sediment
outflow V;[16, 20]. The rate of the sediment outflow can be calculated from the following considerations.
Because the flow of a viscous precipitate occurs in a creeping regime [21, 22], then the total pressure drop
along the height of the sediment layer can be determined on the base of the average energy dissipation
according to the formula:

2 (Hy=H)ViP.

ap=2 (11)
Re d, 2
After obvious rearrangements the formula for pressure drop at the low Reynolds number reads
H,-HWV
AP=2 4 (Hy - HY (12)
2 d;

Let us write the Bernoulli equation with respect to the sediment layer surface in the conical hopper
and at the outlet:

1(R2Y 1
H+p—| =2 |V}=p=V]+AP. (13)
Pg pz(sz ;=P

1

After substituting formula (12) into relation (13) the equation looks as following

2
1( R? 1 4 (Hy-H,
H+p—| 2| Vi=p-V:isZpy-— *-7. (14)
& '02[R12J I T
As a result the formula for outflow rate reads
V, =—y(Hy - H)++ly>(H, — H)® +2gH . (15)

where the control parameters are
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4
4 ,ﬂ:&,y:&. (16)

pd? R} 2(1-B)

G =

The formula for calculating the outflow rate can be rewritten in the dimensionless form by using the

characteristic time of the tank full emptying T .

7, ==S,(1=h)+S2(1—=h) +S,h . (17
Here
* 2
~ T H . T
V,=V,—; h=—:8,=yT"; S,=2g— - (18)
f fHO H, | =V 2 gHo

Figure 3 depicts some results of numerical study of the outflow rate as a function of the height of

G

_YUH
2(1 _ ﬂ) - for HO

thick sediment in the buffer tank under the various values of the control parameter 7 =

= 2 meters.
/i

02 04 08 08 1 12 14 16 18 28

=10 , y=10* ; y =10° , y =10

Figure 3 - Outflow rate as a function of the parameter V- 4

It can be seen from the graphs that while increasing the control parameter”, the behavior of the
dependence of outflow rate on the height of a sediment layer is radically changed. Namely, under the
certain viscosity of the thick sediment, the emptying of the reservoir after a while occurs at such a low rate
that it practically ceases. This phenomenon predicted by our simple model was indeed observed in
experiments and in engineering practice [18, 21]. The analysis of known models and calculation methods
does not lead us nevertheless to other models that describe this phenomenon convincingly [22, 23].

Creation of reliable high-performance machines specifies the use of new materials for manufacture of
their parts. At the same time, manufacturers do not have time to introduce new processing technologies
using durable cutting tools that require a lot of time and financial resources [24].

Conclusions. As a result of the work, an approach to the problem of describing the flow of dense
suspensions and deposits has been developed. The submitted model allows taking into account the fluidity
of the medium up to high concentrations of the dispersed solid phase in the suspension, and also
describing the features of the flow of thick suspensions near a solid wall.

The novel model demonstrates good qualitative agreement with experimental observations, but it
requires a more detailed analysis of the array of experimental data in order to clarify a number of control
parameters applied to specific physicochemical systems. After such an analysis, the proposed approach
and the corresponding model can be useful as a basis for the engineering calculation technique.

— 3) ——
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A.O. Ka3eﬂonal, A.M. Bpeﬂepl, B.I. Fonyﬁesl, AD. .JIeBllaHCKHﬁZ,
I'.JI. Kemxxamnena', LK. Ilananos', K. Kymanynnaes'

M. OyesoB ateigaarsl OKMY, Illsmvkent, Kazakcran;
? Benopycckuii rocy1apCTBEHHBIH TEXHOIOTHYECKHil yHUBEpeuTeT, T.MuHcK, benapycs

KOIO NOJIMJUCHEPCTI CYCHIEH3USIJIAP AFBIHJIAPBIHBIH
IHHAPAMETPJIEPIH MOJEJIBAEYTE )KOHE ECEIITEYI'E ’)KAHA AMAJIJIAP

Annoranus. [TomuancnepcTi CycneH3MsIIapAbplH IOTryiH MOJENBIACY MEH THICTI ammapaTypaHbl €CeNnTeyaiH
KerOip epexmenikrepi Oap, omap WHXKEHEPIIK ecenTeynep KesiHme Oemikreilt eckepimmerni. Ocbl Makamama OCHI
epeKIIeTIKTepre IOy KoHe Taljay KacajblHFaH, COHAai-aK MOJMIUCHEPCTI CYCIICH3UsUIapIblH IIOTyiH ecentey
OapbIChIHIA TYBIHIAFaH Mocelelepll, OHEPKACINTIK armapaTTapAblH HAKTbl KYPBUIBIMBIHA KOJNIAHBIMIBI LIELIy
JKOJIJIAPhI aTall OTUITeH.

OcblHJail  KyHenepIiH arblHBIHBIH —TOKIpUOenik OakplUiay CHUMATTaAMAallapblH €CKEPE OTBIPBIN, ThIFbI3
CYCHEH3USUIAp/IbIH  aFbIHBl MEH INeTiHAUIEpAI MaTeMaTUKalbIK CHIATTayFa )aHa amainap YChiHbUIFaH. Ocbl
KYOBUIBICTBI CHIIATTAyFa XKOHE OCNTUII MOJCNBIACPIIH THICTI IIEKTEYJCPIH KOIOFa MYMKIHIIK OepeTiH 3aMaHayu
MOJICTIb YCBHIHBUIFaH. ¥ ChIHBUIFAaH MOJIEJIb JKOFaphbl KOHLEHTpalMsIapaa 1a AUCHEPCTi KaTThl (aza KypaMbIHBIHBIH
KCH apalbIFbIHIA OPTAHBIH aKKBIIITHIFBIH cUMaTTaiapl. OchlHOal HOTHXKEre KaTThl (pa3aHbIH KOHLICHTPALHWSICHIHA
TOyeNIi CYCHECH3USHBIH CANBICTBIPMANbl TYTKBIPJIBIFBIH €CENTeyre apHAlFaH »aHa OJBPHCTHKAIBIK OPHEKTIH
apKaChIH/A KOJI JKETTi.

OHeprusHbIH TapallyblH €CKepe OTBIPBII, pe3epByapiapiaH ary >KbUIIAMIBIFBIH €CenTeyre apHalFaH (opMyna
YCHIHBUIABL. MyHImaii amanm op TYpJii PEOJOTHIBIK MOJIENbAEpre OeHiMIOeNnreH ecenTey CYJIOachlH YCHIHYFa
MYMKIHIIIK Oepei.

TyiiiH ce3mep: ToONMIOHWCIEPCHA, CYCHEH3WAIap, pe3epByapiap, CEAUMEHTAlus, MaTeMaTHKaJbIK
JUCKPHUIITOPJIAP.

A.O. KazenoBa', A.M. Bpenep', B.I'. Toxy6es', A.J. JleBaanckuii’,
I'.JI. Kenzxannesa',IILK.ananos ', K. Kymanyiaes'

'FOxmn0-KasaxcraHckuii rocyaapcTBeH bl yHuBEpcHTeT HM.M.Aya30Ba, IlIsiMKenT, Kasaxcran
? BenopyccKuii rocy1apCTBEHHBII TEXHOIOTHUECKHil yHUBEpCHTeT, T.MuHCK, benapychk

HOBBIE ITIOAXOJAbI K MOAEJINPOBAHUNIO U PACUETY TAPAMETPOB IIOTOKOB
T'YCTBIX IOJUJIUCIIEPCHBIX CYCNEH3UI

AHHOTanusi. MozenupoBaHue OCaXJCHUS IONUANUCIEPCHBIX CYCHEH3MH U pacueT COOTBETCTBYIOLICH
annapaTtypbl HIMEIOT HEKOTOpPbIE OCOOEHHOCTH, KOTOPBIE 3a4acTyl0 HE YYUTBIBAIOTCS IIPU MHXKEHEPHBIX pacyeTax. B
HaCTOSNIEH CTaThe MPHUBEAEH 0030p U aHAJIM3 dTHX OCOOEHHOCTEMH, a TaKKe HAMEUYCHBI IIyTH PEIICHHS BO3HUKAIOIINX
NPU pacueTe OCAKICHUS MOJIUIUCIIEPCHBIX CYCIIEH3UH Mpo0iIeM NMPUMEHHUTENFHO K KOHKPETHBIM KOHCTPYKIHSM
MPOMBILIUICHHBIX alIapaToB.

[IpennoxeHnsl HOBBIE MOAXOABI K MaTEeMaTHYECKOMY OIMCAHHIO MOTOKA IUIOTHBIX CYCIIEH3UH M OCa/IKOB C
YYETOM DKCIIEPUMEHTAILHO HAOIOAeMBIX XapaKTEPUCTUK IOTOKA TakMx cucreM. IIperncraBieHa coBpeMeHHas
MOJIETIb, ITO3BOJISIOIIAS OMMCATh 3TO SBJICHHE W YCTPAHUTh COOTBETCTBYIOIIME OTPAaHUYCHHSI W3BECTHBIX MOJIEIICH.
[TpencTaBneHHast MOJIENb OMKCHIBAET TEKYYECTh CPEIBl B IIMPOKOM IHANa30HE COAEPXKAHUS IUCIIEPCHOI TBEpIOi
(ha3pl maxke MPH €€ BHICOKMX KOHIEHTpanusax. Takol pe3yiapTaT ObUT JOCTUTHYT OGilaroapsi HOBOMY 3BPHCTHUECKOMY
BBIPAKEHUIO JUIS pacueTa OTHOCUTEIBHON BI3KOCTH CYCIICH3MH B 3aBUCHMOCTH OT KOHIIEHTPALMH TBEPAOH (ha3sl.

[pennoxeHa ¢popmyna Ui pacueTa CKOPOCTH MCTEUCHHUS U3 PE3EPBYapOB C YUETOM paccestHus dHeprun. Takoi
MOJXO/] TIO3BOJISIET IPEIOKUTD CXEMY pacdeTa, KOTopasi MOKET ObITh aalTUPOBaHa K PA3IHMYHBIM PEOJIOTHUECKUM
MOJEIISIM.

KiroueBble cjioBa: MoMuANCIEPCHs, CyCIIEH3UH, PE3epBYaphl, CEUMEHTAlMs, MaTeMaTHYeCK1e AUCKPUIITOPHL.
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ENVIRONMENTAL DISPOSAL OF LARGE-TONNAGE INDUSTRIAL
WASTE FOR THE PRODUCTION OF FIRE EXTINGUISHING POWDERS

Abstract. The given research presents the classification of fire extinguishing and explosion suppression
compositions. Phosphogypsum is a large-scale waste from the production of orthophosphoric acid, obtained by
extraction from phosphorite with sulfuric acid. The presence in phosphogypsum of pollutants in the form of
phosphorus and fluorine compounds, during the preparation of which sludge wastes are emitted into the air,
adversely affecting not only the human body, but also the environment. As a result of studies conducted on the study
of multi-purpose industrial wastes, including phosphogypsum and its use as flame retardants, the study of reactive,
physicochemical, thermal and fire-resistant properties, it is shown for the first time that it is useful as a localization
and extinguishing of combustible solid combustible materials and the use of phosphogypsum in fire extinguishing
powder formulations.

Keywords: Fire extinguishing powders, explosion-suppressing composition, large-scale industrial waste,
powder efficacy, gypsum, phosphogypsum.

Introduction. Currently, in the Republic of Kazakhstan, over 19 billion tons of solid household and
industrial wastes have been accumulated. Municipal solid waste is only partially recycled, which leads to
the deterioration of the sanitary conditions and epidemiological situation in large cities. Thus, disposal of
household industrial waste demands substantive action.

In Zhambyl region, located in the south of Kazakhstan, Kazphosphate LLP is recognized as the
largest environmental polluter. More than 90% of industrial pollution are phosphate production wastes,
such as cast and granulated electrothermophosphoric slag, phosphogypsum.

At present, the rational and integrated use of industrial waste from various sectors of the economy in
the construction industry comprises less than 20% of its annual production. For example, in the
manufacture of building materials for various purposes from phosphate and metallurgy production wastes,
an insignificant part of molten slag and phosphogypsum is used. Mining and chemical industries produce
hundreds of tons of mineral raw materials annually, from which by-products and industrial wastes that are
suitable for obtaining building materials make up about 10% of the rock mass. Significant amounts of
these materials can be used as additives in the manufacture of concrete, reinforced concrete, bricks and
porous aggregates. The use of multi-ton waste phosphoric acid remains insufficiently explored.

Industrial waste can substantially reduce the consumption of materials for the production of building
materials and products, as well as improve quality and reduce production costs in road construction, taking
into account areas of man-made waste or deposits of local natural materials

Foreign and domestic experience confirms that the most promising is the use of ash, fuel slags and
slags of metallurgical industries as aggregates in the preparation of concrete, cements, and porous
aggregates.

It should be noted that when using ash and slag in concrete instead of cement, heat conductivity and
shrinkage deformations of concrete decrease, whereas its water permeability, sulfate resistance and other
indicators, such as frost- and water resistance, increase.
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Chemical and processing industries waste is used for production of composite additives for concrete,
by which various properties of the mixture are regulated. These additives reduce cement costs and increase
the strength of the concrete; regulate the process of setting, hardening and heat generation; reduce the
duration of heat and moisture treatment; increase frost- and water resistance, density, resistance in
different corrosive environments.

The use of additives in the preparation of concrete mixtures significantly improves the quality and
efficiency of concrete and reinforced concrete structures, reduces the energy intensity and complexity of
technological processes. The use of concrete and reinforced concrete in the construction industry
accelerates the pace of reconstruction and leads to the accumulation of substandard products and waste [1].

In the construction industry, one of the main ways to meet the needs for improving the range and
quality of manufactured building materials is the processing of waste from the mining, metallurgical,
energy and chemical industries, associated products from the extraction and enrichment of mineral raw
materials, waste from processing of natural materials, secondary resources.

According to the Environmental Code of the Republic of Kazakhstan [2, Chapters 6 and 32],
environmental protection is defined as a system of state and public measures aimed at preserving and
restoring the environment, preventing the negative impact of economic and other activities on the
environment and eliminating its consequences. However, to solve environmental problems in our country,
it is not enough to have a system of authorized state bodies of environmental safety. This requires the
overall fostering ecological culture among our citizens, the formation of responsibility toward future
generations.

A significant part of industrial waste in South Kazakhstan has been produced by the former Shymkent
phosphorus plant, where, until 1995, above 3 million tons had accumulated; by the former Shymkent lead
plant (more than 4 million tons of sludge); from the coal mining industry at the Lenger field (about 6
million tons of waste).

The emerging problems of dumping and storage of wastes from various industries in the Republic of
Kazakhstan require the adoption of a government program for their disposal and the creation of a
regulatory framework, the strengthening of measures to protect the environment and the subsoil of the
earth. In manufacturing plants that produce and dump industrial waste, incentives should be generated for
waste management and recycling. Therefore, to improve the ecological situation in the region, it is
necessary to neutralize, recycle or dispose of industrial waste without harming the environment.

Compositions based on gypsum, as well as products made from them, are widely used as flame
retardant materials. The heat-shielding, sound-insulating properties and fire resistance of gypsum
materials surpass cement-based materials, and they are unparalleled in construction in terms of decorative,
comfortable, and environmental performance.

At the same time, the depletion of the reserves of natural gypsum stone and their uneven distribution
in the territory of Kazakhstan forced us to look at industrial waste in the form of phosphogypsum and
fluorogips. The largest tonnage waste currently is phosphogypsum - a by-product obtained in the
production of orthophosphoric acid and mineral fertilizers. Phosphogypsum is obtained in the form of
sludge waste with humidity up to 50%.

However, the presence in phosphogypsum of pollutants in the form of phosphorus and fluorine
compounds, during the preparation of which sludge wastes are emitted into the air, adversely affecting not
only the human body, but also the environment.

At the same time, in view of the content in the phosphogypsum composition of undesirable
impurities, the processing of phosphogypsum into flame retardant binders requires significant costs
associated with its preparation for the production of flame-retardant gypsum compounds. Analysis of the
existing methods of preparing phosphogypsum for the production of flame-retardant gypsum compositions
showed that, to date, four methods are used to remove impurities:

1. Washing of phosphogypsum with water;

2. Washing in combination with neutralization and sedimentation of impurities in aqueous
suspension;

3. The method of thermal decomposition of impurities;

4. Introduction of neutralizing, mineralizing and crystallization regulating additives before and after
calcination.
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The first and second methods are associated with the formation of significant m* of contaminated
water (2-5 m? per 1 ton of phosphogypsum), and the high costs of their removal and purification.

The third method, due to its energy consumption, was also not widely used, since it is based on the
burning of phosphogypsum before the formation of soluble anhydrite, with its further hydration and re-
burning to hemihydrate.

The fourth method of removing impurities has not yet been widely used, since for the implementation
of this method requires scarce additives and, most importantly, they do not provide the constant properties
of flame-retardant gypsum compounds.

In this regard, in order to prepare phosphogypsum for the production of flame retardant gypsum
compounds, it is proposed to carry out the mechanochemical activation of phosphogypsum together with
dolomitic lime using the universal disintegrator-activator technology (UDA-technology) [3].

Disintegrator is a high-speed impact grinder, which, with conventional grinding, initiates
mechanochemical processes that increase the reactivity of materials, including mineral ones.

The rationale for this proposal can serve as the results of the following works. Y. Hint [3], Boldyrev
V.V. [4] and a number of other researchers, analyzing the processes taking place in mineral materials
during their machining with the UDA-technology, concluded that during such processing shear stresses
and crystal destruction occur, usually accompanied by an increase in temperature and pressure, breaking
of chemical bonds on newly formed surfaces and the formation, as a result, of centers with increased
activity.

The authors of [5] found that the processes of drying and grinding can proceed directly in the grinder
of a shock-reflective action without the supply of a high-temperature drying agent from the outside. Their
studies showed that by grinding a polymer material with an initial moisture content of 15 ... 20%, a
product with a final moisture content of 0.02% or less is obtained at the outlet of the shredder. This is
because in such grinders the drying process is intensified by increasing the mass transfer surface, the
turbulence of the air flow, the presence of internal heat sources arising in the gas and solid phases during
the grinding process [4].

The authors of [6] on various systems showed the passage of the following mechanochemical
reactions in substances that are jointly processed in a disintegrator:

1. Recovery of metals from oxides (removal from ZnO to 20% O2);

2. Decomposition of carbonates;

3. Reactions in the solid phase.

Based on the above, it is assumed that when disintegrating the phosphogypsum together with
dolomitic CaMg (CO3) 2 limestone (Satka, chemical composition: CaO - 30.41%; MgO - 21.86%; CO2 -
47.73%), in addition to the removal of chemically bound water and the decomposition of carbonates, it is
possible for a chemical reaction of fluorine to be bound by the reaction:

Mg + F2 = MgF2 (1)
either by reaction:
Ca +F2 = CaF2 @)

At different stages of the technological process, during the preparation of mixtures, harmful
substances affecting the environment are formed. Their types are listed in Table 1 [7].

Table 1-Types of environmental impact in the process of mixtures preparation

Impact types Technological processes and operations
Dust release Preparatory operations
Unloading of raw materials, its storage, crushing, drying, and mixing
Weathering inert materials from storage depots Excessive reserves of sand, crushed stone, technical salt
Soil and water pollution Fire (oxidative) processes
Leakage of fuel, oil, bitumen and untimely elimination
Air pollution by toxic substances Work of the drying drum, oil burners
Non-observance of the regulations for the maintenance of cyclones,
scrubbers, dust precipitation chambers, other cleaning devices
Dust release The presence of open bitumen storage, open ground
Soil pollution by solid waste Solid waste generation and irregular export for recycling and disposal
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According to the Moscow Automobile and Road Construction State Technical University (MADI-
TU), the amount of harmful substances emitted into the atmosphere per 1 ton of asphalt-concrete mixture
is as follows (kg/t): 15.04 of inorganic dust, 0.14 of hydrocarbons, 0.01 of sulfur dioxide, 0.0005 of carbon
monoxide, 0.0004 of phenol, and 0.000045 of nitrogen oxides.

Table 2 provides information on the use of phosphate production wastes, where molten and
granulated electrothermophosphoric slag is used in the production of ready-mixed concrete instead of
building sand and natural crushed stone, with the production of ready-mixed concrete.

Table 2- The volume of formation and accumulation of waste products of yellow phosphorus, mineral fertilizers and coal mining

The accumulated Occupied area of accu\r/rﬁialzz(gas to
Name of industrial waste waste and the annual industrial waste utilization. thousand
release, thousand tons accumulation, ha to;1s
Phosphogypsum produced by the plant of
mineral fertilizers "Kazphosphate" LLP 4.3 annually 34.8 11
Granulated electrothermophosphoric slag
produced by "Kazphosphate" LLP 2:45 annually 12 )
Cast granulated slag of Taraz Metallurgical accumulated 443 34
Plant 8,000 ) )
Internal overburden of coal from the Lenger accumulated 536 )
field 6,000 )

The main measures to reduce the environmental impact at enterprises of processing raw materials and
obtaining energy resources are:

(i) Rational and comprehensive use of material and energy resources in the application of not only
the targeted raw materials, but also secondary materials.

(i1) Prevention of production waste generation and minimum refund of off-test products for
processing.

(iii)) Recycling of waste products in the form of ferrous and non-ferrous slag, plastics and recycled
operating materials, as well as in the production of yellow phosphorus and mineral fertilizers, much of
which is emitted in the form of solid and liquid waste.

Phosphogypsum and its physic-chemical properties. Phosphogypsum is a large-scale waste from
the production of orthophosphoric acid, obtained by extraction from phosphorite with sulfuric acid. About
430 thousand tons of phosphogypsum are produced annually. In the Republic of Kazakhstan, extraction
orthophosphoric acid is used as a raw material for the production of phosphate, concentrated simple and
complex fertilizers, such as amorphous, double superphosphate, notophs, nitrophos, etc. [8, p. 32-38], [9,
p- 27-30].

Today, the main way to dispose phosphogypsum in the Republic of Kazakhstan is storage in dumps,
which has a negative impact on the environment. The appearance of phosphogypsum formed during the
production of extraction phosphoric acid is shown in Figure 1.

Figure 1 - The appearance of phosphogypsum
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As a result of leaching of harmful substances by atmospheric precipitation and their dusting in dry
weather, the air, groundwater and surface water, the soil and vegetation layer are polluted [10].

The average granulometric composition of phosphogypsum is shown in Table 3.

Table 3-The average granulometric composition of phosphogypsum.

Size of fractions, mm 2-5 1-2 1-0.5 0.1-0.5 less than 0.1
Content, in % 0.3 21.8 63.6 10.1 4.2

The angle of repose of phosphogypsum obtained in the Taraz branch of Kazphosphate LLP, is
determined using a plexiglass box and is within 330.

The bulk density of phosphogypsum varies between 1300 kg / m® depending on the size of the
product.

In the production of phosphoric acid, about 6 tons of washed phosphogypsum with a specific surface
area of 0.18 to 0.25 m?/t per 1 ton of finished product is formed, the humidity of which is about 40%. In
terms of dry matter, phosphogypsum contains on average (in %): 36.2 of SO3, 39.8 of CaO, about 1 of
P205, 0.1 of Fe203, 0.03 of MgO3, 0.03 of K, and 0.1 of Na.

The average chemical composition of phosphogypsum obtained in the Taraz branch of Kazphosphate
LLP contains (%): P20S5 total - 0.74, P205 water - 0.21, MgO — traces, N20O - 0.3789, Al203 - 0.087, F
- 0.081, insoluble residue — 19.67, Fe203 - 0.093, CaO - 31.80, SO42 - 54.5. Table 12 shows the chemical
composition of phosphogypsum.

The phosphogypsum general view enlarged 100 times and its chemical composition was established
using a JSM-5610 LVc scanning electron microscope with the EDXJED-2201 chemical analysis system
(JEOL, Japan) and is shown in Figure 2 [8, p. 32-38, 5, p. 27-30].
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Figure 2 - General view of phosphogypsum enlarged 100 times

Hydrodynamic-active polymer compositions for increasing the efficiency of fire extinguishing using
three types of gypsum: phosphogypsum, slag gypsum and class A gypsum have been applied in the
author’s work [11], showed that the normal density of the test is achieved with a “gypsum-water” ratio of
7:3.

The time intervals characterizing the beginning and end of the setting of gypsum from the moment it
was mixed in water and in aqueous solutions of polyethylene oxide were determined on the Vicat device,
the mass of the movable part of which together with the needle is (120 = 1) g. At the same time, the
beginning of the setting of gypsum was taken of its solution, when the needle does not begin to reach the
bottom of the container into which it is poured, and the gypsum stone is considered formed (end of
setting) if the needle enters the test specimen by no more than 0.5 mm.
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Table 4- The chemical composition of phosphogypsum

Element (keV)mass% Error% At% Compound mass% K

OK * 0,525 46,53 0,59 65,20 28,8456
MgK * 1,253 0,72 0,13 0,66 0,5028
AlK * 1,486 0,59 0,11 0,49 0,5135
SiK 1,739 8,08 0,10 6,45 8,6563
PK 2,013 3,49 0,12 2,53 47441
SK 2,307 14,09 0,09 9,85 19,0820
CaK 3,690 26,49 0,15 14,82 37,6557
Total 100,00 100,00

0*0,000 46,45 0,00 0,00 0,00 0,0000
Mg K*1,253 0,72 0,21 1,99MgO 1,19 0,7066
AlK *1,486 0,59 0,21 0,74A1,0; 1,12 0,7217
SiK 1,739 8,09 0,21 19,38Si0, 17,31 12,1655
PK 2,013 3,50 0,28 3,80P,0; 8,02 6,6674
SK 2,307 14,11 0,23 29,59S80; 35,24 26,8177
CaK 3,690 26,53 0,20 44,51Ca0 37,12 52,9212
Total 100,00 100,00 100,00

The determination of the tensile strength of the formed gypsum stone was carried out according to the
following scheme. Initially, three specimens in the form of cubes with dimensions of 7.07x7.07x7.07 cm
were made from the studied gypsum with various closing liquids.

For the manufacture of samples took a sample of gypsum, equal to 1.2 kg. Gypsum for 30 sec. poured
into a cup of water or polymer solution, taken in an amount that corresponds to the normal density of the
dough, and stirred for 1 minute. until a homogeneous mass, which is then poured into metal molds, lightly
lubricated with engine oil. All forms are filled at the same time. Samples were removed from the forms
after 1 hour and tested after 1.5 hours from the start of mixing. The edges of the specimen adjacent to the
press plates should be parallel and not deviate from the plane by more than 0.5 mm. Samples with defects
were not tested [14-16].

The load when tested on the press should increase evenly at a speed of 2-3 kg / cm? per second until
the sample is destroyed. The compressive strength of an individual sample was calculated in kg/cm?, as
the quotient of dividing the breaking load in kg by the size of the working edge of the sample in cm?. The
compressive strength of the tested gypsum stone was calculated as the arithmetic average of the test results
of three samples.

Conclusion

As a result the classification of fire extinguishing and explosion suppression compositions was
investigated. The presence in phosphogypsum of pollutants in the form of phosphorus and fluorine
compounds, during the preparation of wastes are emitted into the air, adversely affecting not only the
human body, but also the environment. The study of reactive, physicochemical, thermal and fire-resistant
properties, it is shown that it is useful as localization and extinguishing of combustible solid combustible
materials and the use of phosphogypsum in fire extinguishing powder formulations.
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OPT COHIIPETIH YHTAKTAP/BI OHJIIPYTE APHAJIFAH IPI OHEPKOCIITIK
KAJJIBIKTAPIBI DKOJIOTUSLIBIK JKAFBIHAH KAITA OHJIEY

Annortanusi. Byn 3eprreyne epT ceHuipy KOHE KapbUIBICTHI OacaThlH KOCHAAPABIH KIacCH(DUKAIMICH
Oepinren. Pocdorunc — GochOpPUTTEH KYKIPT KBILIKBUIBI apKbUIBI OKCTPAKIMsIAY JKOJBIMEH —aJibIHAThIH
opTohoCcHOp KBIIKBIIBIHBIH KEHAYKBIMIBI KAIABIKTapbl 00N Tadbutaabl. Gochop MeH GTop TypiHIET] nacTaynibl
3aTTapablH (ocdorumncine O0omysl, onapAbl JaiiblHAay Ke3iHae madaa OoJaThlH J1ail KaNJbIKTaphl ayara €HIill agam
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ar3achlHa FaHa eMec, KOpIIaFraH opTara Ja Kepi oacepi Turizeni. KemvakcaTTsl eHAIpIC KANIBIKTAPHIH, OHBIH IMIiHIE
(hochorumncTi xoHE OHBIH AHTHIUPEH PETIHAE MaiJaNaHyblH 3€pPTTey, OJNap/blH PEaKTUBTIK, (U3UKA-XUMUSIIBIK,
TEPMUSIIBIK JKOHE OTKa TO3IMJi KaCHETTEpiH 3epTTey OOMBIHIIA JKYPTi3LIreH 3epTTeyjiep HOTHXKECIHIE ajFall pPer
OHBIH KaTThI aHFBILI MaTepHaNIap/ibl OKIIAYJay )KIHEe COHIPY OapbhIChIH/A Maiabl eKeHAIrl koHe (HOChOrHICTiH
OpT COHIIPY YHTAKTapbIHBIH KypaMbIH/a Nalaaany MyYMKIHIIITT KOpPCETUIreH.

Tyiiin ce3nep: opT COHIIPY YHTAKTAphl, >KAPBUIFBIIITHIKTEI OacaThlH KypaM, ipi TOHHAXKIbl ©HEPKICIMTIK
KaJIBIKTap, YHTAKThIH THIMJILTIT, THIIC, (OChOTHTIIC.
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SKOJIOTUYHASA YTUIN3ALNSA MHOI'OTOHHAKHbBIX
OTXOJO0B ITPOMBIIIVIEHHOCTH
JJISI TPOU3BOJACTBA OTHETYINAIIUX ITIOPOIIKOB

AnHOTanusi. B 1aHHOM McclieIoBaHNM TIPECTaBIICHA KJIAaCCU(HUKALIUS OTHETYIIAIINX U B3PBIBOIIOIABIISIOIINX
coctaBoB. Pocdoruric npencrapisgeT codoi KpynmHoMacmTaOHble OTXObI IPOU3BOJICTBA OPTOHOCHOPHON KHUCIIOTHI,
MOJTy4YeHHBIE dKCTpakmuend m3 (ocdopura cepHoil kucmortoil. Hammane B docdorumce 3arpsA3HAIONMX BEHIECTB B
BHE coeamHeHU (docdopa u GTOpa, MPH MPUTOTOBICHUN KOTOPHIX WIIOBBIE OTXOIBI BBIOPACBHIBAIOTCS B BO3MAYX,
OTpHUILIATENFHO BJIMSET HE TOJNBKO Ha OpraHM3M 4YeJoBeKa, HO W Ha OKpYXKawllyl cpemy. B pesynbrare
HCCIIEIOBAaHUH, IPOBEICHHBIX 10 U3Y4YEHHUIO MHOTOLIETIEBBIX MIPOMBIIIIEHHBIX OTXOAOB, BKIIo4Yas (Gochorumc u ero
UCIIOJB30BaHUE B KAa4yeCTBE AHTUIUPEHOB, N0 HM3YYCHUIO DPEAKTUBHBIX, (PU3MKO-XHUMHYECKHX, TEPMHYECKHX U
OTHECTOMKHMX CBOMCTB, BIEpBBIE ITOKA3aHO, YTO OH IOJIE3CH KaK JIOKAIM3aLUs W TYIICHHE TOPIOYMX TBEPHBIX
TOPIOYHMX MaTEpPUAIOB U UCTOJIb30BaHUE (hOCHOTrHIICa B OTHETYIIAIINX TOPOIIKOBBIX COCTaBaX.

KaroueBble cioBa: OrHETyIIAIME TOPOIIKH, B3PHIBOIOAABISIONIAS  KOMIIO3MLMS, MHOTOTOHR)KHBIE
MIPOMBIIITICHHBIE OTXObI, 3P ()EeKTHBHOCTH MOPOIIIKa, THUIIC, Gocdorurc.
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THE DEFINITION OF THE FIRE-EXTINGUISHING
EFFICIENCY OF PULVERIZED INDUSTRIAL WASTE

Abstract. Currently, the production of chemical foam fire extinguishers has been canceled, and the main
emphasis is on the development of effective powder flame retardant compositions. The standard formulations used
are very expensive, so it is promising to study dust-like waste industry due to their low cost, low cost of finalization
and the possibility of their utilization.

Explosion suppression efficiency of dust waste was determined as follows: the weight of dust fraction < 0.05
mm was weighed on an electronic balance accurate to the fourth digit, and placed in a spray bottle. Further, in the
mixer, in a different ratio, a mixture of propane-butane with air is prepared. Then, through the intermediate cylinder,
with the help of an electromagnetic valve, the air pulse shoved the canopy and carried the air-gas mixture into a pre-
vacuumed reaction tube. Then, with the help of high-voltage inductor an electric discharge voltage of 1,000 to set to
the mixture have been fire.

It was shown the examination of the fire-extinguishing ability of expired standard fire extinguishing powders.

Keywords: flame-extinguishing compounds, effectiveness of explosion, suppression, extinguishing powder,
dolomite, ammophos, gas-air mixture, explosion.

Introduction. In the Republic of Kazakhstan and abroad, powders are becoming more widespread
among the fire extinguishing and explosion suppressing substances. This is due to high fire extinguishing
efficiency and versatility of these compositions, the ability to extinguish fires of different classes and
localize explosions in a wide range of operating temperatures, as well as environmental safety of powders
[1,2].

The fire-extinguishing properties of a powder are mainly due to the amount of absorbed energy in the
processes of decomposition and evaporation of a substance, the intensity and range width of cooling of the
flame zone.

An approximate estimation of the energy capacity of a powder is obtained by theoretical method for
calculating by thermal effects of processes of decomposition and dissociation of the powder

At present, the production of chemical-foam fire extinguishers is canceled, and the main emphasis is
on the development of effective powder flame suppression compounds. The standard compositions used
are very expensive, so it is promising to study dusty industrial waste due to their low cost, inexpensive
final modifications, and the possibility of their recycling.

Flame-suppressing powders have a number of advantages, such as:

- high fire extinguishing efficiency;

- all-weather (they are used and stored in the temperature range from -50 to + 60 ° C);

- ecological compatibility (no toxicity);

- the absence of material damage, as a rule;

- universality of action (extinguishing of electrical installations with voltage up to 1000 V and
quenching even such materials that cannot be extinguished with water or other means).

At the same time, the powder compositions also have some drawbacks, the main ones being their
tendency to caking and pelletizing. At the same time, powders do not possess the ability to be transported
through pipelines and to form a fire-extinguishing cloud.

Even during manufacturing, the powder can absorb up to 5-10% of moisture from the wet air of the
shop, if it is not protected from moisture absorption with special additives. Filled in the tank of a fire
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extinguisher, it is subjected to shaking and vibration during transportation or its service on transport and
equipment. Being in such conditions, the powder should keep the flowability from the tank (good
ejection). When solving such a problem, not only the chemical composition of the powder is significant,
i.e. special additions to the basic substance, but also the technology of its manufacture, thermo and
vibrostability of the powder, its anti-caking and a number of others requirements.

The explosive efficiency of the dusty wastes was determined on an experimental setup, which makes
it possible to determine the volumetric concentration in kg/m’. The experiments were carried out in the
following way: a dust sample of fraction <0.05 mm was weighed on electronic scales to within a fourth
sign, and placed in a nebulizer. Further, mixtures of propane-butane with air in various proportions were
prepared in a mixer. Next, through an intermediate balloon, with a help of a solenoid valve, the sample
was swirled and a gas-dust-air mixture was swept into the previously evacuated reaction tube. Then, with
the help of a high-voltage inductor, mixtures were ignited with an electrical discharge of 1000 V. The
installation scheme and the principle of its operation are described in detail in the second chapter of this
dissertation.

The explosion with the spread of the flame to the top of the reaction vessel, its absence or a flare of
the flame was observed visually. The results of the studies were recorded in the observation log (Table 1).
Explosion is indicated as non-hatched point o, and its absence as a hatched point e.

The following finely dispersed substances were taken as research objects:

- slaked lime;

- a standard extinguishing powder containing ammophos;

- sediment from the chemical block of the workshop of cold rolling of steel sheet containing iron
oxide;

- dolomite dust;

- baking soda (sodium bicarbonate);

- natural gypsum;

- sediment of neutralized acidic sinks.

The results of experimental studies using the adopted method are given in Table 1.

Table 1- Results of experimental studies

Name Humidity,% t, °C p, mmHg Gas, % 'Weight of sample] Result of
of substance experience
1 2 3 4 5 6 7

600
5 700
800
Natural gypsum 70 19,5 720 1000
1100
1000
8 2000

3000
600
3 900
1500

3000
1500
3 2000
2000

5 4000
4500

3000
7 4000
4200
2000
9 1500
1000

ojo|jOo[O|O|O|O

o|O|O| O

@]

@|o| ®| O

Baking soda 75 19,5 719

O|le|e|e|@®@|O

—— Y4 ——
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3.2019

1

Slaked lime

85

20

713

3000

1000

2200

2600

1000

900

500

100

200

2500

2000

1900

1800

1800

1000

500

1

Sediment from
chemical block,
filtered

80

26

714

2000

1000

1500

1300

3000

3500

1100

1200

1700

2000

2500

3000

500

1000

1100

1

Dolomite

715

1500

2000

3000

3500

2000

O]

3000

@]

4000

5000

1500

2000

3000

2500

7,5

1500

2000

3000
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4000 o

4 2000 o

3000 o

4000 o

5000 °

1 2 3 4 5 6 7
Ammophos + 80 26 727 3 400+400 °
dolomite (1:1) 500+500 .
200+200 o

100+100 o

6 600+600 o

1000+1000 o

1100+1100 °

1250+1250 °

7,5 1250+1250 °

1000+1000 J

500+500 °

100+100 o

9 1000+1000 °

500+500 °

100+100 o

1 2 3 4 5 6 7
Ammophos + lime 75 20 720 3 500+500 °
(1:1) 300+300 °
200+200 o

100+100 o

5 800+800 °

1000+1000 °

1200+1200 o

1300+1300 o

7 1250+1250 o

1000+1000 o

500+500 °

300+300 °

100+100 °

9 1250+1250 o

1000+1000 o

800+800 °

500+500 °

100+100 °

The results of more than a hundred experiments showed that the efficiency of a standard powder is
much higher than that of the other samples under study. Its fire extinguishing concentration is 350 g / m?,
while for dolomite - 1280 g / m?, hydrated lime - 1470 g / m®. In the remaining samples with a weight of
test substances up to 2000 g / m?, it was not possible to create a fire-extinguishing concentration in the
most explosive mixtures, but the dynamics of the curves yielded the following series of efficiencies:

FCzO3 < CaSO4 ° ZHQO < Ca(OH) < (Ca, Mg)CO3<NH4H2PO4 +(NH4)2 HPO4
From the data obtained, it follows that dolomite and lime, with an explosion-suppressing capacity of

1.28 and 1.47 kg / m3, respectively, can be accepted for the development of explosion suppressing
46
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compositions. The experimental data correlate with the calculated data, where dolomite, with AH°298
about 140 kJ / mol, is more effective than lime, with AH298 equal to 108 kJ / mol. However, their
effectiveness is 3.7-4.2 times lower than that of ammophos.

To increase their explosion suppressing capacity, it was decided to mix them with expired typical
powders.

Examination of the fire-extinguishing ability of expired standard fire extinguishing powders.
Tests of substandard (overdue) powders of P-2AP, P-4AP, PSB-3, P-2GS grades of various years of issue
have been conducted. The research task was to determine the safety of the operational properties of
powders, and primarily their fire-extinguishing ability. Of all the overdue powders examined, the best
technical and operational requirements have been preserved in fire extinguishing powders based on
ammophos [3,4]. According to specifications, the following requirements are imposed on powders:

- Powders should have the appropriate characteristic (properties);

- Powders of P-2AP and P-4AP grades, according to TU 113-08-597-86, should have the composition
given in Table 2.

Table 2- Composition of the fire extinguishing powders P-2AP and P-4AP

Grade of powder

Component name POAP PAAP
'Ammophos from apatite concentrate of grade A according
to GOST 18918-85 88,2-91,5 92-94,5
Fine-grained chamotte-kaolin powder from electrofilters of 7-10 46
rotating furnaces according to TU-14-8-358-80 ) )
Acrosil of AM-1-300 or AM-1-175 grades according to TU 1,5-1,8 1,5-2,0
6-18-185-79 2,2-2,5 -

The results of studies of overdue powders [5, 6], given in Table 3, showed that, despite their
expiration, the explosion suppressing ability was preserved in all powders.

Table 3- Experimental data on the explosion suppressing ability of expired powders by the method of phlegmatization

No Powder grade, Basic component of fire extinguishing powder Peak explosion-suppressing
overdue years capacity, ®=m/v, kg/m?
1 PSB-3 Sodium bicarbonate, 87-90%, with the addition of talc and metal 0.58
16 years stearates (iron, aluminum, calcium, zinc)
2 P-2AP Ammophos, 88.2-91.5%, with the addition of chamotte-koalin powder 0.43
12 years and Aerosil of AM grade
3 P-2AP Ammophos, 88.2-91.5%, with the addition of chamotte-koalin powder 0.45
14 years and Aerosil of AM grade
4 P-2GS Chlorides of alkali metals 0.52
11 years

The volumetric fire-extinguishing capacity for P-2AP powder is ® = 0.1 kg / m?; for PSB-3, ® =0.7-
0.8 kg / m?; and for the powder based on ammonia of Pirant, ® = 0.8 kg / m>.

The properties of 4 kinds of powders with different periods of expiration are investigated (see Table
4). Their fluidity and flowability appeared to be worse than normative; there were lumps of various
solidity.

The investigated explosion-suppressing ability of the pre-crushed overdue powders was max 0.43-
0.58 kg / m?, against 0.35 kg / m® of the valid ammophos, and is in the interval specified by regulatory
documents. So, according to the specifications, the explosion suppressing (volumetric) capacity of
standard powders is in the range of 0.1-0.8 kg / m>.

Thus, it can be seen from experiments that the overdue powders have not lost their fire-extinguishing
ability, and can be used as extinguishing agents. When used, it is possible to mix the conditioned and
expired powders in various proportions. The expired fire extinguishing powder needs to be grinded before
use, which occurs when the components of the extinguishing agent are mixed [17-20].
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Table 4- Experimental quality indicators of expired fire extinguishing powders

Powder Appearance Fluidit | Flowability Destruction of TU 113-08-597-86
grade, Y, when lumps when Grading of particles, %
overdue kg/sec poured by falling from a Particles | Particles larger Particles
years hand height of 20 cm larger than 0.1 mm smaller
than 0.2 than 0,05
mm, not mm, not
more less than
than 2 70
P-2AP White fine powder 0.34 Does not Lumps are 1.8-2.0 Not controlled 60-68
14 years with lumps up to 100 stick destroyed in dust
mm together,
flows
P-2AP White fine powder 0.30 Does not Lumpse are 1.8-2.0 Not controlled 68-70
12 years with lumps up to 100 stick destroyed in dust
mm together,
flows
PSB-3 Gray disperse powder | 0.40 Does not The lumps donot | 2.5-2.8 10-20 60-65
16 years | with lumps up to 100- flow destroy, they
150 mm crumble into
smaller ones
P-2GS Beige fine powder 0.36 Does not - 2.2-2.5 5-10 60-68
11 years without lumps, thick flow

A significant part of industrial waste in South Kazakhstan has been produced by the former Shymkent
phosphorus plant, where, until 1995, above 3 million tons had accumulated; by the former Shymkent lead
plant (more than 4 million tons of sludge); from the coal mining industry at the Lenger field (about 6
million tons of waste).

The emerging problems of dumping and storage of wastes from various industries in the Republic of
Kazakhstan require the adoption of a government program for their disposal and the creation of a
regulatory framework, the strengthening of measures to protect the environment and the subsoil of the
earth. In manufacturing plants that produce and dump industrial waste, incentives should be generated for
waste management and recycling. Therefore, to improve the ecological situation in the region, it is
necessary to neutralize, recycle or dispose of industrial waste without harming the environment.

Compositions based on gypsum, as well as products made from them, are widely used as flame
retardant materials. The heat-shielding, sound-insulating properties and fire resistance of gypsum
materials surpass cement-based materials, and they are unparalleled in construction in terms of decorative,
comfortable, and environmental performance.

At the same time, the depletion of the reserves of natural gypsum stone and their uneven distribution
in the territory of Kazakhstan forced us to look at industrial waste in the form of phosphogypsum and
fluorogips. The largest tonnage waste currently is phosphogypsum - a by-product obtained in the
production of orthophosphoric acid and mineral fertilizers. Phosphogypsum is obtained in the form of
sludge waste with humidity up to 50%.

However, the presence in phosphogypsum of pollutants in the form of phosphorus and fluorine
compounds, during the preparation of which sludge wastes are emitted into the air, adversely affecting not
only the human body, but also the environment [20-22].

In this regard, in order to prepare phosphogypsum for the production of flame retardant gypsum
compounds, it is proposed to carry out the mechanochemical activation of phosphogypsum together with
dolomitic lime using the universal disintegrator-activator technology (UDA-technology).

Conclusions. 1.It is experimentally established, that the fire-extinguishing capacity of powders
increases in the following sequence:

Fe203 < CaSO4 » 2H20 < Ca(OH) 2< (Ca, Mg)CO3<NH4H2PO4 +(NH4)2 HPO4

2. Theoretically determined values of endothermic effects for decomposition reactions of the base
components of extinguishing powders are correlated with the relative fire-extinguishing ability in the
established series.

—— 48 ——
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3. The consistency of the relative fire-extinguishing efficiency of powders with the values of
endoeffects calculated according to thermograms is shown.

4. An insignificant decrease in the fire-extinguishing capacity of overdue powders has been
established. Their re-grinding after additional grinding and sieving is proposed, as well as the development
of complex compositions with dispersed wastes.

5. The next stage of the work is supposed to explore the physical mechanical properties of gypsum
stone based on the prepared phosphogypsum and dolomitic limestone, as well as its flame retardant
properties.

1. IlTananos!, b. Canapranuesa’, A. Haykenona', X. P. Wiaappu?

'M. Aye3oB areiHnarsl OHTYCTiK Kazakcran MmemitekeTTik yauBepcureri, Llpmvmkent, Kazaxcran,
2Banencus [lomnTexHuKansk yHUBEpCcHUTET, Banencus, Vcnanns

IIAHJbI OHEPKOCINTIK KAJJIBIKTAPIBIH OPT COHIIPY TUIMJILTITTH AHBIKTAY

AnHortanusi. Kazipri yakpiTTa XUMHSUIBIK KOOIKTI ©pT COHAIPTiIUTEpiH HIBIFAPY TOKTATHUIBIN, HETi3iHeH
YHTaKThI ©PT COHIPrill Kocranap/sl 93ipiieyre 06aca Ha3ap aynapbliyaa. KongaHeiaTelH cTaHOapTThI KypaMiap eTe
KbIMOAT, COHIBIKTAH aca KbIMOAT eMec, JKOHE Jie OJapJblH TYHKUIIKTI JKETUIAIpY WIBIFBIHAAPH TOMEH OO0JybIHA
OalIaHBICTHI IIaH TAPi3/IeC OHEPKACINTIK KaIIBIKTap/Abl 3epTTEy JKOHE OJlapAbl NalaanaHy MYMKIHIIKTEpiH 3epTTey
MIEPCIICKTUBTI OOJIBITT TAOBLITATBL.

[Mlayg Topi3mec KANABIKTAPIBIH JKAPBUIFBIITHEIKTHL 0acy THIMIUTITT TOMCHIETINeH aHBIKTAIIBL IIaHIBI
(pakmmsceHbH <0,05 MM YATICI TOPT TaHOAHBIH MANIITiMEH JEKTPOHIBIK Tapasblia oJIIeHIN, OYPIKKIIT armapaTka
opHanacTeIpbUIAbl. ComaH KeiiH TYpJli apaliblK caliMakTa MpOoNaH-OyTaHHBIH ayaMeH KOcTachl a3ipieHsi. CoHpIMEH
Oipre »JIEKTPOMArHUTTI KJIalaH apKbUIbl apajblK OalUIOHFa 9ye WMITYJbCHl apKbLIbl KOCIaHbl KYWBIHIATHIN, ONaH
rasJipl-IIaHpbl-aya KOCHAchl ajJblH ala BaKyyMIAJIFaH PEaKIMsIbIK TpyOKara TachIMaJlIaHbIIN, >KOFAapbl BOJBTTHI
uHIykTopAbiH keMerimen 1000 B anektp paspsi kepHeyiHae Kocna KbI3IbIPbULIbIL.

Tyiiin ce3mep: OT CeHIIprinl Kocranap, KapbUIFBIITH 0acy THIMJIUIIN, ©pT COHAIPY YHTarbl, OJOMHMT,
amMMoQoc, ra3 KOCHachl, )KapbUIFBIITHIK.

1. IlTananos!, b. Canapranuesa’, A. Haykenona', X. P. Wiaappu?

'HOXHO-Ka3aXCTaHCKUI TOCYAapCTBEHHBIN YHUBEpcuTeT UM. M.Aya30Ba, llIsmvkenT, Kazaxcran;
[lonuTexHnueckuii yauepcuteT Banencun, Banencus, Mcanms

OINPEJIEJIEHUE OTHETYIIAIIENA Y®®EKTUBHOCTH
NOBUIEBUIHBIX TPOMBIIJIEHHBIX OTXO/J10B

AnHotanusi. B Hacrosiee BpeMsi BBIITYCK XMMHUYECKH-TICHHBIX OTHETYIIUTENEH OTMEHEH, U OCHOBHOHW yIop
JienaeTcsi Ha pa3paboTKy d(QEKTUBHBIX MOPOIIKOBBIX IJIAMENOIABISIIONINX COCTaBOB. [IpuMeHsieMble cTaHIapTHEIE
COCTaBbI OYEHb JIOPOTH, MOITOMY TEPCIEKTHBHO M3Y4YEHHE MBUICBHIHBIX OTXOJ0B MPOMBIIIJIEHHOCTH B CBS3U C UX
JICIIEBU3HON, MAJIBIMU 3aTpaTaMy Ha OKOHYATEIILHYIO JOPAOOTKY M BO3MOYKHOCTBIO MX YTHIIN3ALHH.

B3spriBonoaBisionyto 3¢pGEKTUBHOCTD MBUIEBUAHBIX OTXOIOB OIPEACISIIN CIEAYIOIMUM 00pa3oM: HaBECKY
e ppaknuu < 0,05 MM B3BEeHIMBaNM Ha AJICKTPOHHBIX BECax ¢ TOYHOCTBHIO JIO YETBEPTOTO 3HAKa, M MOMEIali B
pacnbuiaTenb. Jlanee B cMecHTeNe, B Pa3IMYHOM COOTHOLICHHH, TOTOBHJIM CMECH NPONaH - OyTaHa ¢ BO3IYXOM.
3aTeM depe3 MPOMEKYTOUHBIH 0aJIOH, ¢ MOMOIIBIO 3JIEKTPOMArHUTHOTO KJIallaHa, UMITYJIECOM BO3AYyXa B3BHXPSUIA
HAaBECKY M YBJICKaJH Ta30IBUICBO3IYIIHYI0 CMECh B IPEIBAPHUTEILHO BaKyyMHPOBAaHHYIO PEaKLHOHHYIO TPYOKY.
ITorom, ¢ MTOMOIIBIO BEICOKOBOJIBTHOTO MHAYKTOPA, dJEKTPUUECKUM pa3psioM HampspkeHrneM B 1000 B momxuranu
CMECH.

KiroueBble cj10Ba: mamsracsiiie CoCTaBbl, B3pbIBOIOAABIAIONMAs 3P (HEKTUBHOCTD, OTHETYIIAIIN TOPOILOK,
JOJIOMHUT, aMMO(OC, Fa30BO3/LyIIHAs CMECh, B3PbIBAEMOCTb.
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THE PRECLINICAL EFFECT OF NATURAL DRUGS IN COMBINATION
WITH CYTOSTATICS UPON THE GROWTH OF THE INITIAL AND
DRUG-RESISTANT METASTASIS OF TUMORS

Abstract. The effect of various combinations of herbal preparations and anti-cancer compounds in rats with
drug-resistant models of metastasis of Pliss's lymphosarcoma was studied. Obtained a pronounced antimetastatic
effect alhidin combination with vincristine and alhidin with methotrexate in the experiments with the platform,
resistant to rubomycin (lack of development of metastases in the inguinal lymph nodes, IL 174%). The combination
of the effect of alidina to prospidine (ELE — extended life expectancy -308%) with an increase in immunological
(cellular) indicators from them. Metastases did not develop in rats with metastasis of Pliss's lymphosarcoma resistant
to lamattina from combinations of alhidin+cyclophosphamide, alhidin+sarcolysine and alhidin + prospidin +
cyclophosphamide; ELE — extended life expectancy was 207%. Alhidin on mice with Lewis lung carcinoma as
separately, and in combination with platidiam, cyclophosphamide and 5-fluorouracil caused a pronounced anti
allergic effect: metastases did not develop 98% of the rats, ELE — extended life expectancy — 248%.

Key words: Sarcoma 45, Pliss lymphosarcoma, Lewis pulmonary carcinoma, melanoma B-16, drug resistance,
herbal preparations.

As a result of years of research into the physiology and biochemistry of tumor cells, an important
feature discovered for all tumors is the heterogeneity of the cell population. It is the heterogeneity of a
tumor consisting of subpopulations of cells with different degrees of differentiation and growth rate that
underlies progression, metastasis, and the emergence of drug resistance to it [1, 2]. The idea of
heterogeneity of populations of tumor cells is crucial for the development of rational approaches to
chemotherapy. If each tumor, even a highly differentiated one, contains a subpopulation of
undifferentiated, actively dividing cells, then the cure of such a tumor is possible only with the combined
using the anticancer drugs. Consequently, overcoming the emerging drug resistance of metastases can be
expected only from combination therapy using two or more drugs with a different mechanism of action [1,
3, 4].

The emergence of drug resistance in metastases is often one of the main causes of the failure of
modern specific treatment [5, 6, 9]. Taking into account these features, it was necessary to research the
effect of the combination of new herbal preparations with cytostatics in animal experiments with the
variants of drug-resistant metastases of Pliss lymphosarcoma that weaved under the skin of the tail from
metastases developing in the inguinal lymph nodes [4, 7, §].

The use of herbal preparations both individually and in combinations for metastases of Pliss
lymphosarcoma of the original variant did not reveal any marked inhibition of tumor growth in the tail: the
frequency of metastasis in rats decreased by 2.7 times, and the lengthening of the life extension of animals
did not exceed 78%. On metastases of Pliss lymphosarcoma, a resistant variant to rubomycin, an
inhibitory effect was noted against primary tumors in the tail of rats during treatment with alhidin and its
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combination with SRS (80%, P <0.05, up to 128% of ELE — extended life expectancy). This combination
caused a significant inhibition of tumors’ growth and their resorption in 30% of rats with an increase in
ELE to 174%, with no appearance of metastases in the inguinal lymph nodes. The combination of alhidine
with methotrexate increased the ELE of animals with metastases of Pliss lymphosarcoma, a resistant
variant to rubomycin, up to 142%, reducing the frequency of metastasis 7.6 times.

Histological studies of tissues of Pliss lymphosarcoma, a resistant variant for rubomycin, also found
an active effect of this combination on cells.

In the control (Pliss lymphosarcoma), the tumor cells were round, often with soft pink rims of the
cytoplasm, hyperchromic, oval and round, moderately polymorphic nuclei. The tumor cells were located
tightly, forming different sized considerable layers separated by thin layers of connective tissue. When
exposed to a combination of (Alhidin + Methotrexate), tumor cells were strongly scattered. Only a few
retained the appearance of tumor cells, mostly small with pycnotic nuclei.

The same results were obtained in the treatment with sodium salt 1.2-3-keto-18-dehydroglycyrrhetic
acid + Vincristine and sodium salt 1.2-3-keto-18-dehydroglycyrrhetic acid + cyclophosphamide: up to
106% and 123% ELE, respectively) and 7.6 times decrease metastasis frequency. However, a single use of
drugs in these combinations did not increase ELE (80%) and reduced the frequency of metastasis only 3.8
times. Obviously, when applying this combination, therapeutic synergy from the combinants occurs.

A morphological study of metastases of Pliss lymphosarcoma resistant to rubomicin after exposure to
the combination (sodium salt 1.2-3-keto-18-dehydroglycyrrhetic acid + cyclophosphamide) showed an
altered histological picture in comparison with control: cells were located non-compact, without forming
any structures, many different-sized foci. The nuclei of the cells are polychromic, and they were pyknotic
and polygonal. The tumor had small foci of necrosis with moderate perifocal leukocyte reaction.

Natural preparations Alhidin compared with alnusidine, rubomisin and 5-fluorouracil on metastases
of Pliss lymphosarcoma, both initial and resistant variants, caused the development of a primary tumor in
the tail in only 30% of rats (inhibition of tumor growth to 63-75%), reducing 8.0-8.6 times metastasis in
the inguinal limos nodes and an increase in ELE animals up to 95%. Pronounced inhibitory effect was
obtained when exposed alhidin + rubomicin, alhidin + 5-fluorouracil + alhidin platidiam, alhidin + 5-
fluorouracil and methotrexate + alnusidin where inhibition of tumor growth in the tail of rats with
metastasis of Pliss lymphosarcoma, resistant to prospidin, amounted to 98% with the resorption of tumors
(30%) in the absence of metastases in the inguinal lymph nodes and their immunodepressive reaction to
the body with ELE to 308%. The combination of alhidin + cyclophosphamide moderately inhibited the
growth of the primary tumor in the tail (63%, P <0.05) and significantly (8, 6 times) reduced the
development of metastases in the inguinal lymph nodes.

Histological studies of metastases of Pliss lymphosarcoma, a resistant variant against prospidin,
showed an inhibitory effect of these combinations. In the control, the tumor cells were settled scattered
forming mainly around the numerous small vessels of the connective interlayers. In experimental variants
of metastases, cells with polychromic nuclei were presented in the form of different-sized islands
surrounded by foci of necrosis. On the periphery of necrosis, the tumor cells were polymorphic; their
nuclei were in the state of pycnosis, rexis, lysis, often instead of nuclei - small clumps of chromatin.

Under the action of combinations of anticancer drugs (vincristine + cyclophosphamide) or
(methotrexate + platidiam), the ELE of animals in this variant did not exceed 59 and 68%, respectively,
although the incidence of metastasis decreased to 3.3 and 4.3% compared to control. Obviously, in these
combinations, the summation of toxic effects takes place.

Different sensitivity of primary and metastatic tumors to chemotherapeutic effects was noted [2,4,10].
A comparative study of the properties of primary tumors and their metastases in the inguinal lymph nodes
when exposed to combinations of herbal preparations with known antitumor compounds established the
suppression of Pliss lymphosarcoma metastases (resistant variants) with incomplete inhibition of primary
tumors in the tail. These results are coordinated with the data of some works on the higher susceptibility of
metastases to the action of anticancer agents as compared with the primary tumor [2, 11, 12, 13, 14, 15].

In this case, there was revealed an interesting fact of appearance of the collateral sensitivity resistant
to leucoephdin, Pliss lymphosarcoma, intertwined under the skin in the side during sarcolysin treatment
(up to 95% growth inhibition with resorption of tumors in 30% of rats). In comparison with metastasis of
Pliss lymphosarcoma resistant to leucoefdin, sarcolysin inhibited the growth of tumors in the tail (up to
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80%, P <0.001) and reduced the frequency of metastases (up to 8%) of ELE to 126%. Obviously, with
sarcolysin, collateral sensitivity is manifested in primary tumors, but the appearance of metastases in the
inguinal lymph nodes is not completely inhibited. However, the combined effect of alhidin + sarcolysin,
alhidin + cyclophosphamide at a therapeutic dose has a significant inhibitory effect (up to 98%, P <0.002)
on primary tumors of rats with metastasis of Pliss lymphosarcoma resistant to leucoefdin, with resorption
of tumors (60% of rats) and complete inhibition of the development of metastases (with ELE to 207%).
Similar results were obtained by the combination of alhidin + prospidin + cyclophosphamide though using
alhidin + prospidin was less effective.

The activity of herbal preparations and their combinations with cytostatics was also researched in
mice with Lewis pulmonary carcinoma and melanoma B16 [6, 16, 17].

The use of alhidine in parallel with anticancer drugs (cyclophosphamide, platidiam) resulted in
statistically reliable inhibitory growth of the main tumor site (up to 71%, P <0.05), 3.1 times reduced the
number of metastases and 3.3 times the frequency of metastasis. The combinations of alhidin + platidiam
and alhidin + cyclophosphamide led to the manifestation of antitumor (98%, P <0.001) with resorption of
tumors in 60% of rats and antimetastatic effects (with ELE up to 260%). The use of alhidin + vinkristin +
platidiam reduced the number of metastases by 3.9 times and the frequency of metastasis by 10% in the
case of ELE - 139%.

Similar results were obtained when using sapponine, polysaccharides and sucrose monoesters in
double and triple combinations with cytostatics. These vegetable compounds, having a moderate antitumor
effect, are also able to intensify the selectivity of the action of anticancer drugs. A significant inhibitory
effect was obtained from the use of (sucrose monoester + platidiam + alhidin) at half the maximum dose
tolerated in experiments on mice with B-16 melanoma: the absence of metastases and the inhibition of
growth of primary tumors (98%, P <0.001). The use of combinations of alhidin + platidiam, alnusidine +
platidiam and monoester sucrose + platidiam reduced the frequency of metastasis in mice with B-16
melanoma only 3.6-4.5 times. The data obtained show that the herbal preparations (alhidin, alnusidine,
sodium salt of 1.2-3-keto-18-dehydroglycyrrhetic acid, sapponine, polysaccharide, sucrose monoester) in
the three models of recurrent tumors had a more pronounced antimetastatic effect as with isolated use, and
in combination with anticancer drugs while reducing their toxicity. The mechanism of the antitumor action
of herbal polyflavans (alhidin, ellagothannins, alnusidin) is likely to create a deficiency of kinins in the
tumor capillaries, which disrupts the normal blood supply of the last, dilates the blood vessels and
prevents the tumor cells from delay and settling in the capillary network [4, 10, 18, 19, 20].

The authors also proved that the introduction into the body of plant polyphenols, including
flavonoids, which increase the antioxidant activity of animal tissues, increases the resistance of animals to
the action of radiation with a significant increase in life expectancy [4, 10]. The data obtained give
grounds to recommend the studied drugs for using in combined chemotherapy of malignant tumors and
their metastases, especially for drug resistance to them. Herbal preparations have the ability to increase the
selectivity of the action of cytotoxic drugs, enhancing their specific antitumor and, in particular, anti-
metastatic activity against drug-resistant strains, protecting hemopoietic tissue from their toxic effect.

Thus, for the first time, we studied the effect of various variants of the combination of herbal
preparations and antitumor compounds in rats with drug-resistant metastases of Pliss lymphosarcoma. A
pronounced antimetastatic effect of the combination of alhidine with vincristin and alhidine with
methotrexat was obtained in experiments with metastases of Pliss lymphosarcoma resistant to rubomycin:
no development of metastases in the inguinal lymph nodes, ELE up to 174%. The complex effect of
alhidine with rubomitsin, and alhidin with platidiam on the development of lymphosarcoma metastases
resistant to prospidine: ELE to 308% with an increase in immunological (cellular) parameters in them. It
was revealed that when using combinations: alhidine + cyclophosphamide, alhidine + sarkolysin and
alhidin + prospidin + cyclophosphamide metastasis did not develop in rats with metastasis of Pliss
lymphosarcoma resistant to leucoefdin, ELE animals at that was 207%. A pronounced antitumor effect (up
to 98% inhibition of tumor growth) was shown under the action of combinations (sucrose monoester + 5-
fluorouracil, sucrose monoester + adriamycin + saponin) in experiments on mice with Lewis pulmonary
carcinoma and combinations (sucrose monoester + platidiam + alhidin) on animals with B-16 melanoma
(ELE - up to 272%).
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K.A.Paxumos
Kazakcran PecryOnmkachr, AnMaTsl, « ¥JITTHIK MEAUITUHA YHUBEPCUTETY AK

BACTAIKBI )KOHE J9PITE TYPAKTbI METACTA3JAPJIbIH OCYIHE
KAHA TABUTY IPENAPATTAPJbIH HUTOCTATUKTEPMEH BIPIKTIPTEH KE3JIEI'T
KIIMHUKAT A JEUIHT'T OCEPI

AHHOTanusi. VHHOBaUMSUIBIK OTaHIBIK OCIMIIK IIpenapaTTapblH JKOHE ICIKKE Kapchl CHHTETHKAJIBIK
KocbutsicTapasl [Tnnce nmumdocapkoMackHBIH Aopire TypaKThl MeTacTazgapbiHa OIpiKTipill KOJIIaHyIbl 3€pTTeliK.
ANXuANHII BUHKPUCTHHMEH JKOHE aNXHAMHII METOTpeKcaTIeH Oipre KoigaHFaHaa pyOOMHIMHTE TypakTsl [lmucc
M OCcapKOMachIHBIH MeTacTa3blHa Kapchl acep KepceTTi (Imamn guMmda TyHiHAEpiHAE MeTacTa3IblH 0oIMaysl, eMip
CYPY Y3aKTHIFB 174%). Anxunnaai pyOOMUIIMHMEH, aIXUIUH/I TUIATHARAMMEH Oipre KOJJaHFaHNa TMPOCIIHIIHTE
TypakThl [Innce nmM¢pocapkoMachIHBIH METACTa3blH AaMYBIH TOJIBIFBIMEH TeXell (eMip cypy y3akTeirbl -308%),
MMMYHOJIOTHSUTBIK KOPCETKIIITepi xKorapbuiagsl. Jleiikoapaunare Typakrsl [lnnce muMdocapKkoMachIHBIH METacTa3bIH
anxuauH+iukinodochad,  aIXUIUHTCAPKOIM3UH — JKOHE  alXHIUHTpocnuauH+IuKIopocdan  KoJaHFaHIA
ereyKyHpBIKTapaa MeTacTa3 OoJFaH XKOK, eMip cypy ¥3akThirbl 207%. AnxuauH exmeHiH JIplouc kapuuHoMackl 6ap
TBHILIKAHAAPFA JKEKeNel jKoHe IUaTuAuaMMeH, IMKIodochaHMeH xoHe S-dropypaipMeH Oipre KoygaHFaHzaa
allKbIH MeTacTa3ra Kapchl acep kepceTTi: 98% ereykyiphiKTapaa Metacta3 00aMabl, oMip Cypy Y3akThIFbl 248%.

Tyiiin ce3nep: Capkoma 45, [lmuce mumdocapkomackl, Aopire TypakThl MeTacTasnap, JIbrouc kapruHomacsl, B-
16 MenaHOMachl, KaTep:i iCiKKe Kapchl CHHTETUKAJIBIK MpenapaTTap.

K.A.Paxumos
AO «HammoHansHBII METUITMHCKAN YHUBEpCUTET», AnMaTsl, Pecrrybmmka Kazaxcran

JOKJIMHUYECKOE JIENCTBUE MHHOBAIIMOHHBIX ITPUPOTHBIX IPEITAPATOB
B KOMBUHAIINHN C TUTOCTATUKAMH HA POCT UCXOJHBIX
U JJEKAPCTBEHHO PE3UCTEHTHBIX METACTA30B OITYXOJIEA

AnHoTanusi. V3ydeHO JeWCTBHE pas3lIMUHBIX BAapHAaHTOB KOMOWHAIM HHHOBAIlHOHHBIX OTEYECTBEHHBIX
pacTHTENBHBIX IIPENapaToB W IIPOTHBOOITYXOJIEBBIX COCAMHEHMII Ha KpbICaX C JIEKAPCTBEHHO PE3MCTEHTHBIMHU
MojenmsiMi  MeTacTa3oB nuMdocapkomel Ilnucca. IlomydeH BbeIpaXeHHBIH aHTHMeTacTaTHYecKuil dddekT
KOMOMHAIIMN JIXMIWHA C BUHKPUCTHHOM M alIXWIWHA C METOTPEKCATOM B OIBITAX C METAacTa3oM JIMM(OCapKOMBI
[Timcca, pe3ucTeHTHOH K pyOOMHIMHY (OTCYTCTBHE Pa3BUTHSI METAcTa3oB B MaxoBbIX JuMpoyszmax, YIDK 174%).
Coueranne Bo3zaeiicTBus amxuauaa K npocruanHy (YIDK-308%) mpuBOIWT K MOBBIMICHHIO HMMYHOJIOTHYECKHX
MmoKaszaresieil y Hux. MeracTtassl He pa3BUBAINCH y KPBIC C MeTacTa3oM JmMdocapkoMbl [Imicca, pe3sucTeHTHON K
NeHKod(ANHY OT KOMOMHALMH: anxXuAWH+IUKIoGochaH, aNXUAWH+ CApPKOIM3MH W ANXUAWH + TPOCIHINH +
mukaodocdan; YIDK npu stom cocraBmno 207%. ANXUIUH Ha MBIIIaX C KapUUHOMOH jerkux JIplomc Kak B
OTAEJIBHOCTH, TaK U B COYETAHUM C IUIATHAMAMOM, IUKIO0(ochaHOoM H S-GTOPYpanyIoOM BBI3BIBAIM BBIPAKEHHBIH
MPOTUBOMETACTaTHYECKUH d(heKT: MeTacTasbl He pa3zBUBAIUCH Y 98% kpbic, YITK — 248%.

KiawueBnie cioBa: capkoma 45, mumdocapkoma Ilmucca, kaprmHoma Jierkux Jlptonca, menmanoma B-16,
JIeKapCTBEHHAs! PE3UCTEHTHOCTD, PACTUTENILHBIE MTPENapaThl.
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TO THE PROBLEM OF PHYTO-AMELIORANTS INFLUENCE
ON THE PRODUCTIVITY OF THE RE-SALTED LANDS
IN THE SOUTH KAZAKHSTAN REGION

Abstract. The green cover of the planet is the most valuable of man's achievements. But in spite of this, until
now not all the possibilities of plants have been taken into account and used by mankind. The main cultivated plants
were domesticated several thousand years before our era. The ways of optimal artificial regulation of plant ontogeny
are still unknown, which without pathogenetic consequences can lead to their maximum productivity. The
establishment of ways to regulate plant ontogeny - which is extremely important for harvest programming taking into
account the fertility of soils - is associated with the establishment of regularities that allow regulating photosynthesis,
periodicity and dynamics of growth, nitrogen exchange.

At present, the state of the vegetative cover of the Earth is deteriorating. The main reason is diversity and
different directions of pathological phenomena that occur in plants. Pathological phenomena are combined into three
categories: pathological reactions, pathological processes and diseases.

The most dangerous are the violations that lead to the complete or partial disappearance of certain plant species.
The reasons for the disappearance of plants are diverse. They can be related not only to man's anthropogenic
activities, but also to certain natural disasters. The most important of them are: 1) physical extermination for
agricultural and forestry purposes, for mining, construction and industrial production. The results of the research
showed that phytomelioration is a set of measures to improve the state of the environment through the production or
maintenance of natural plant communities. Improving the utilization of irrigated lands by phytomelioration is also
environmentally and economically viable.

Key words: phyto-amelioration, productivity, plant, salt, land, improvement, soil, impact, biomeliorant, bean
seeds, clover, fertilizers.

Introduction. Phyto-amelioration is a set of activities improving the environment with the help of
the cultivation of natural plant communities and showing service. Phyto-amelioration is divided as
humanitarian, engineering, bio-productive, interior and environment protective. As a result of a wide
range of intraspecific selection, plant phyto- ameliorants, fodder which is the source of energy and 15
perspective types and ecotypes of suitable plants for the production of medicinal plants on medium saline
soils watered by saline water have been found. According to the given data, strong saline clay layers of
desert soils contain 48 t / ha salt. The ground phytomass of 18-20 t / ha of halophyte plants removes 8-10
tons of salts from 1 hectare soil per year. Due to evaporation, halophyte plants hinder the increase of salts
to the surface the earth. Green pavement effect consists of 2.5 t / ha salt. As a result, the amount of salt in
the soil area where halophytes are planted comprises 10-12,5 tons per year. Many scientists have carried
out the reclamation works for desalting soils for 4-5 years in the medium saline soils and 6-7 years in
strong saline soils [1].

Methods

In our case, we have conducted experiments on the soil of re-salted rice field of Karatobe village of
Zhanakorgan region and non-arable land of Nurtas village of Turkistan region. Perennial legume plants
were chosen as perspective bio- ameliorants for gray irrigated saline soils. They are: conventional alfalfa
(Medicago sativa), White clover (Trifolium repens), conventional camel alfalfa (Melilotus offisinalis).
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Results

Perennial legume plants chosen for the study are saturated with the soil nitrogen. Their root system is
developed very well as a result of which they serve for many years and influence on the emergence of
humus and are characterized with a strong phyto- ameliorantion impact. In addition, the cover and
strongly developed root system of perennial legume plants protect them from soil removal and flying.
Therefore, they are considered as soil formers [2].

Prior to planting the plants, an analysis was conducted on the water extract of soil types that are going
to be studied (table 1).

Table 1 — The result of the laboratorial analysis conducted on the water extract of the soil types

Salt ions mg / Nurtas village of Turkistan Karatobe village of According to the amount in water
dm3 region Zhanakorgan region extract, mg / dm3
ci 244,71 75,3 350
Fr 0,629 2,602 500
nes 0,18 0,248 0,1
Nz 169 30,93 45
‘_tqrf.,_t:' 6,081 5,034 2,5
[y - - 100
HEgg 305 305 1000
Ca’ 572,6 157 200
Mg" 300 123 100

The analysis works were carried out according to the following characteristics:

1) a concentration of sulphate, hydrocarbonate and carbonates, chloride, calcium, magnesium;

2) a concentration of of the nitrogen ions according to the photocolorimetry method;

3) the amount of of humus in the soil;

4) the general degree of salinity;

5) moisture;

6) the pH environment.

According to the analysis results, high exponent of the salt elements was identified in the soil of
Nurtas village. The amount of chloride, nitrate, ammonium and calcium ions in the soil of Nurtas village
showed slightly higher results in comparison to the soil of Karatobe village. Nitrates are 169 mg / dm’,
ammonium - 6.081 mg / dm’, calcium 572.6 mg / dm’, magnesium is 300 mg / dm’ in the soil of Nurtas
village, while in the soil of Karatobe village magnesium is 123mg / dm®, ammonium 5,034mg / dm® and
nitrite 0.248 mg / dm’. The amount of these ions in the soil is higher than the standard. As the analysis
results have shown, the carbonate ions were not observed in the composition of the soil.

A higher amount of cations and anions was observed in normal saline gray soils in the South
Kazakhstan region. All micro and macro elements in the soil composition are necessary for the plants
nutrition. The shortage and increase of the required elements in the soil have a negative impact on the
plants. There is a considerable difference between the soil compositions of Nurtas and Karatobe villages.
While studying the soil of Nurtas village, phyto-amelioration works were conducted on the soil of
Karatobe village. Therefore, it is important to improve chemical and physical structure of the saline areas
in the soil of Nurtas village.

The salinity degree of soils taken for conducting the study was defined before growing plants (figure 1).

Basically, saline soils are those the amount of mineral salts in which is of 0,25% and more that are
malicious for the agricultural plants.

The amount of salt of the soils in the study objects is higher than 0.25%. According to table 1 in the
second part: the soil of Nurtas village is defined as a strongly saline soil comprising the salinity degree of
1,9%, while the soil of Karatobe village referred to a medium saline soil of 0,6 % salinity degree.

The plants under the control were grown in the laboratory and field (figures 2, 3).

The plants were grown in the soils in two ratios: in the initial soil and the manure added soil in 1:1
ratio.
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Figure 1 - The salinity degree of soil types taken as the study objects

The plants were cultivated in bottomless wooden boxes of 100x50x100 sm in the field, while in
nature case they were planted in saline gray soils of the study objects. The repeatability of the experiment
is three times. Analysis works were carried out to define the humus of the soils of the study objects as a
result of which the soil humus of Nurtas village was 0,6%, while the soil humus of Karatobe village was
defined as 1.04%.

C

Figure 2 - The plants grown in the laboratory: a, b — plants grown in the soil type taken from Karatobe village;
¢ — the plants grown in the soil type taken from Nurtas village.
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Figure 3. The plants grown in the field case: a — the plants grown in the soil of Karatobe village;
b, ¢ - the plants grown in the soil of Nurtas village.

Mutagenic energy and productivity of plants grown in the laboratory were observed (table 2).

Analyzing the suitability of herbaceous plants seeds, that is, their mutagenic energy and productivity
is of great importance as it is the proof of getting a qualitative product. The pictures of analysis works
conducted on the productivity and mutagenic energy of the plants are given in the appendix (Appendix B).
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Table 2 - Mutagenic energy and productivity of herbaceous plants under the control

Crops names Productivity, % Mutagenic energy
Melilotus 95,5 4
Trifolium repens 94,85 4
Medicago sativa 96,1 3

A higher mutagenic exponent was observed in conventional camel alfalfa among other the plant
seeds. Its mutagenicy showed 96,1 % in comparison with conventional alfalfa and the white clover.

The saturation of plants in the soil with organic substances depends on their longevity. The main
function of the plants in their growth development is due to their rooting in the soil and penetrating into
the soil structure. Therefore, paying much attention to the peculiarities, usage and planting technologies
of plants grown in agro systems is of paramount importance as it enables to get qualitative products in the
agricultural field.

While choosing the study plants as phyto-ameliorant, firstly, the root system structure and their
importance in all agricultural system and secondly, growth dynamics in all types of soil were taken into
account. As it is well-known, the root system of plants freely penetrates into all layers of the soils structure
with their grid-like items and affects the soil directly and indirectly. At the same time, an analysis was
carried out on the role of plants in the soil structure formation.

The soil formation is dependent on the climate, relief and geological structure and affected by many
ecological factors. The soil connects a biogeocenotic system with ecosystem and becomes the main joints
component between them. This kind of ecosystem is an organizing plant. As the trophical relations
initiative, plants are considered as producers of the first yields and the unique energy sources of the soil
formation. Plants absorb one part of the solar energy and distribute to the biosphere throughout their
existence while the rest of the living organisms absorb the solar energy collected by them [3].

In natural ecosystems, plants provide the normal balance of organic substances. The structural
condition of soils used for arable fields are much worse than those of forests, pastures and green meadows
due to growth of cultural plants leading to the balance disruption of organic substances in them. Farming
does not affect the soil structure and richness in the same way and therefore, all soils cannot be phyto-
ameliorants [4].

Cultural works on the arable fields such as the usage of different kinds of heavy machineries, irregular
watering and using different fertilizers have potential negative consequences on the physical properties of
the soil and the conditions of organic substances. For this reason, perennial herbaceous plants have a
strong phyto-ameliorantant effect and are considered as a soil structure former [5].

Agrarian salinity tolerant plants were used in assessing the gray saline soils. Agrarian salinity-
tolerance is a proper development of living organisms in a saline soil and an ability of giving yields
meeting the needs of the agriculture in a such condition. Agrarian salinity- tolerant plants are camel
alfalfa, sunflower, sorghum, cotton, canola, wheat and beets. The average salinity-tolerant plants: wheat,
soy, corn, carrots, tomatoes, pepper, cloves. Low-salinity- tolerant plants: clover, celery, radishes, peas,
foxtail [6].

For this purpose, meliorative properties of conventional camel alfalfa, conventional alfalfa, white
clover and legumes herbaceous plants that were taken as the study object according to their salinity-
tolerant exponents were considered.

Camel alfalfa (Melilotus) is used as food for animals in agriculture. conventional camel alfalfa
provides more food biomass and has a property to improve the structure of the soil [7].

Camel alfalfa is used as a phyto- ameliorant to return saline or lands requiring recultivation in
agricultural farms in the West Siberia, Kazakhstan and other regions.

Camel alfalfa is also used to decrease the salinity degree of saline soils in agricultural fields and
farming. In most cases, using camel alfalfa in regions growing rice is of great importance.

Furthermore, camel alfalfa is used for recultivation of lands used for industrial purposes [8].

Conventional camel alfalfa is the best saline tolerant plant. Its roots are able to withstand different
soluble saline concentrations in soils. Due to this property, its root and green mass can develop in the
saline soils. Simple plants roots cannot spread in the dense layers of saline soils and the nature’s sharp
variable dry climate cannot provide them with water. For this reason, most plants dry before reaching a
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vegetation period. However, roots of camel alfalfa penetrate into the all deep soil layers, 40 sm in the first
year and 100 sm in the following year and use the water spread in the whole soil layers. In this way, camel
alfalfa roots loosen the whole layers of the natural structure from the saline soil very well. Alive and dead
roots parts composed in soils affect the salt in the saline layers being washed away to the deep soil layers.
They considerably decrease the mineralized groundwater level in the process of desalting saline soils or
biological melioration. This possibility is created by a lot of gathered organic mass alongside with camel
alfalfa in and on the soil (approximately 200 kg / ha of wet weight). Moreover, camel alfalfa lessens the
temperature of the earth by forming meadow grass resulting in physical evaporation on the earth surface
and salt concentration in the top layer [9].

Camel alfalfa is cold and drought tolerant and can live combined with other cultural plants in simple
and complex agrophytocenoses. As a phyto-ameliorant, camel alfalfa is distinguished with its stability
[10].

6

Figure 4. a — Conventional camel alfalfa; 6 - A three-year root system

Conventional alfalfa (Medicago sativa) is a perennial legumes plant and used for green fertilizer and
fodder in the agriculture. It has also been used as pet food for agricultural purposes for a long time and is
grown in almost every territory of the country today. There are more than fifty varieties of conventional
alfalfa. However, only some varieties are used in the agriculture. They are very similar in terms of
morphology and characterized by their tolerance to cold, alkaline environment, disease and drought [11-
15].

It gives the high yield as a green fertilizer. In the case of irrigation, they give from 8-10 to 80—120
tons of grass. Living compatible with nitrogen stabilizer bacteria, alfalfa collects nitrogen from the
atmosphere in the vessels of the collection. Nitrogen lives in harmony with stabilizer bacteria; alfalfa
accumulates nitrogen from the atmosphere in its roots and meadow residues. Within 2-3 years alfalfa
accumulates as much nitrogen in the soil as in 40-50 tons of manure (about 300 kg of nitrogen is
accumulated in 1 ha of soil). When alfalfa biomassa collapses, it becomes a light humus and obtains the
property of reducing the soil acidity with absorbable substances improving the soil structure. Alfalfa can
be good initiative for the growth of cotton, wheat and other cultural crops. The alfalfa effect is kept for
several years [12].

Deeply settled and strongly developed root system of conventional alfalfa improves the soil structure,
increases its water and air conductive ability and affects the humus accumulation. In a thick meadow, it
cleans valleys from weeds. Being used as phytosanitary, it is stable against different diseases damaged by
nematodes and heals soils [13]. They use rain worms and collapsed type of soil microorganisms after
improving their life function state as food. In its turn, it results in the decrease in the number of plant
illnesses and increase in productivity [14].

Conventional alfalfa is also grown in valleys, and it improves meadows and pastures. It is kept in
grass meadows for 10 years. It has an ability of growing fast after being cut. It has a tendency of growing
in the medium saline soils; alfalfa grows in the same place for 4-6 years and is drought tolerant. Its roots
can penetrate into the deep soil layers and able to provide alfalfa with water. It increases soil fertility and
supplies with nitrogen. Alfalfa withstands erosion processes [15].
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b

Figure 5.a — conventional alfalfa; b —one-year root system

It improves the soil moisture incentively White clover (Trifolium repens) is a perennial legumes
herbaceous plant. Its root system is fringed, penetrates the soil up to 50 sm depth, but the separate roots
are located at a depth of 1 m. It can grow in different types of soil, but only strongly acidic environment
complicates its growth. Through it likes moist environment, white clover is drought tolerant. It can grow
in winter and is resistant to compaction, therefore it often grow in pastures. Compacted soils do not affect
its growth. It is useful as pasture food for wild and domestic animals. Particularly, proteins are mostly
accumulated [16].

Figure 6 — White clover

As it was mentioned above, all types of perennial herbaceous plants are used for the soil moisture
improvement. In most cases, they impact much better for the accumulation of organic substances and soil
structure improvement than other plants. After growing these plants, other cultural plants can be planted as
well. At the same time, perennial herbaceous plants improve not only humus structure, but also the
aggregation composition of the soil structure and increase their ability of withstanding erosion [17-19].

Legume herbaceous plants are well known as a nitrogen former. In this regard, an increase in the
amount of the nitrogen ions was observed when carrying out analysis work on the soil in which the plants
were grown [20].

An analysis work was conducted on the controlled initial soils in which the herbaceous plants had
been grown and soils with manure to define their chemical composition, as a result their salinity degrees
were identified (Figures 7, 8)

— ) =——
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Figure 7 - A change level of salinity degree of the soil types under the control after growing plants without adding manure

B Nurtasvillage

O Karatobe village

Salinity degrees, %

Camel alfalfz Conventional White clover
alfalfa

Names of grassy plants

Figure 8 - A change level of salinity degree of the soil types under the control after growing plants with adding manure

The soil salinity degrees of the study objects have decreased after growing the plants. The salinity
degrees in the two versions of the soil types have decreased more than the initial soil types (before
growing the plants). The salinity degree of the soil types without adding manure: the salinity degree of the
manure added soil of Nurtas village decreased up to 1,6 %, conventional alfalfa grown soil — 1,2%, white
clover — 1,6%, while the salinity degree of the soil of Karatobe village in which camel alfalfa,
conventional alfalfa and white clover had grown reduced up to 0,4%. The salinity degrees of the soils
under the control were the same in all types in which the plants had benne grown.

The salinity degree of the manure added soils: the salinity degree of camel alfalfa grown soil of
Nurtas village decreased to 1,3%, conventional alfalfa grown— 1,1%, white clover grown — 1,4%, the
salinity degree of the camel alfalfa and conventional alfalfa grown soil of Karatobe village reduced to
0,3%, and white clover grown to 0,4%.

The duration of the experiment conducted on the soil types chosen for growing the plants under the
control is 2 months.

Manure is one of the most important fertilizers for plants and a source of food necessary for their
growth. It is not only plants food, but also affects the soil structure. Manure impacts pH environment of
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the soil. A regular penetration of manure reduces the soil acidity and saturates the soil with calcium,
magnesium and other micro elements [21].

The salinity degree of the manure added soil types was considerably reduced in comparison of the soil
without manure.

Table 3 — The result of the analysis works carried out on the chemical composition of the soil types not containing manure in
which the plants under the control had grown (water extract, mg / dm®)

The study objects Plants name Salt ions mg / dm’
Mg®> | NH," | ca® | HCO; | NOy NO, | Cr SO~

Nurtas village Camel alfalfa 193 1,242 | 264,9 | 168 590 0,092 | 150,7 | 0,599
Conventional alfalfa 139 1,089 | 259.8 | 165 600 091 | 166,5 | 0,596
White clover 250 2,905 | 150,2 | 305 602 0,528 | 1889 | 0,602
The controlled soil type 300 5,034 | 574,6 | 305 169 0,18 24471 | 0,629

Karatobe village Camel alfalfa 34 1,784 | 60,1 72 222 0,324 | 62 1,91
Conventional alfalfa 46 1,416 | 653 73 196 0,675 | 53 1,8
White clover 22 1,375 | 85,2 | 201 200 0231 | 5892 | 1,6
The controlled soil type 123 5,034 | 157 305 30,93 0,248 | 75,3 2,602

Table 4 - The result of the analysis works carried out on the chemical composition of the manure added soil types
in which the plants under the control had grown (water extract, mg / dm®)

The study Plants name Salt ions mg / dm®
objects paz T pas . B B pE
Mg NH4 Ca HCO3 NO3 NOZ Cl SO4

Nurtas village Camel alfalfa 180 2,242 2204 122 1008 0,074 131,7 0,569
Conventional 120 2,089 200,4 122 1060 0,304 150,5 0,496
alfalfa
White clover 228 3,905 163,2 305 556 0,447 181,9 0,602
The controlled soil | 300 5,034 574,6 305 169 0,18 244,71 0,629
type

Karatobe Camel alfalfa 24 1,694 50,2 61 342 0,334 56 1,72

village Conventional 36 1,306 60,3 61 216 0,825 43,9 1,632
alfalfa
White clover 12 1,285 80,12 183 269 0,301 59,02 1,53
The controlled soil | 123 5,034 157 305 30,93 0,248 75,3 2,602
type

The amount of chemical elements in the soil composition has decreased. The changes in the soils
compositions of the two versions are shown in Figures 5-6.

During the analysis works on the manure added soil, it was noticed that the amount of nitrogen
component ions in the soils not containing manure increased by 5 times. The amount of nitrates of
conventional alfalfa in the manure added soil type of Nurtas village increased from 169 mg / dm’ to 1060
mg / dm® in comparison with other herbaceous plants. A high amount of nitrates defined in Karatobe
village was identified in camel alfalfa grown version and it increased from 30.93 mg / dm’ to 342 mg /
dm’. The nitrogen accumulating property of conventional alfalfa and the amount of nitrogen in the manure
composition were taken into consideration.

Due to the abundance of organic substances in its composition, manure has a positive effect on the
physical, chemical, mechanical and biological soil properties. A regular manure use increases humus and
nitrogen composition in the soil and saturates it with the basic substances. The manure added soil version
loosens easily and improves the water and air passage [22].

The difference between the given ions was noticed in all cations and anions (Tables 3, 4; Figures 5,
6). Calcium and magnesium cations were absorbed by the plants in the both versions. It is known that
cations are well absorbed by plants; in this regard, ammonia nitrogen cation in the initial soil form in
Nurtas village decreased to 6,081mg / dm’, in the camel alfalfa grown to 2,242mg / dm’, in the
conventional alfalfa grown- 2.089 mg / dm’, white clover grown— 3,905 mg/dm’. In the grey saline soil of
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Karatobe village, ammonia nitrogen reduced to 5,034 mg/dm’, camel alfalfa grown to 1,694 mg/dm’,
conventional alfalfa grown - 1,306 mg/dm’, white clover grown to 1,258 mg/dm’[23].

The amount of chlorides and hydrocarbonates in the soil composition have considerably reduced.
However, chlorides and hydrocarbonates were not defined while carrying out the analysis work on the
plants composition. A half part of anions was washed away while watering the plants. It is necessary to
identify the absorption and biological translocation coefficient of the grey soils [24].

Table 5 - pH exponents of the study plants grown soil

The study objects name

Ne Crops name Nurtas village Karatobe village
pH - environment pH - environment
1 Initial soil form 5 5
2 Camel alfalfa 7,342 7,365
3 Conventional alfalfa 7,409 7,076
4 White clover 7,798 6,930

pH environment of soil has a positive effect on the plant growth. A favorable condition of pH soil
environment for growing cultural plants cultivated in the agriculture is shown in table 6.

Table 6 - A favorable condition of pH soil exponent for the main types of plants

Cultural plants pH optimal exponent

Wheat 6,0-7,6
Tea 4,8-6,2
Tomato 6,3-6,7
Or Carrot 5,5-7,0
Peas 6,0-7,0
Potato 5,0-5,5
cabbage 6,7-7,4

Tankan 5,5 and more
Cucumber 6,0-7,0

That is, they have a positive effect on the soil structure in accordance to the descriptions of the
herbaceous plants chosen for the study.

Conclusion

1. While planting, the soils’ pH showed an acidity environment, it changed to neutral and slightly
alkaline environment after the plants had grown. This case showed that the herbaceous legumes plants
affected not only physical and chemical compositions of the soils, but also their pH environment.

2. Among other plants seeds, the sprouting exponent of conventional camel alfalfa was high. Its
sprouting was 96,1 % in comparison with conventional alfalfa and white clover.

3.The salinity degree of the soils of the study objects reduced after the planting. The salinity degree of
the soil types without adding manure: the salinity degree of camel alfalfa grown soil of Nurtas village
decreased up to 1,6 %, conventional alfalfa grown— 1,2%, white clover grown— 1,6%, while the salinity
degree of the soil of Karatobe village in which camel alfalfa, conventional alfalfa and white clover had
grown reduced up to 0,4%. The salinity degrees of the soils under the control were the same in all types in
which the plants.

4. The salinity degree of the manure added soil types: the salinity degree of camel alfalfa grown soil
of Nurtas village decreased to 1,3%, conventional alfalfa grown— 1,1%, white clover grown— 1,4%, while
the salinity degree of the camel alfalfa and conventional alfalfa grown soils of Karatobe village reduced to
0,3%, and white clover grown soil to 0,4%.

5. The amount of nitrates of conventional alfalfa in the manure added soil type of Nurtas village
increased from 169 mg / dm® to 1060 mg / dm’ in comparison of other herbaceous plants. A high amount
of nitrates defined in Karatobe village was identified in the camel alfalfa grown version and it increased
from 30.93 mg / dm’ to 342 mg / dm’. The nitrogen accumulating property of the conventional alfalfa and
the amount of nitrogen in the manure composition were taken into consideration.
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6. The cations were well absorbed by the plants; in this regard, ammonia nitrogen cation in the initial
soil form in Nurtas village decreased to 6,081mg / dm’, in the camel alfalfa grown— 2,242mg / dm’, in
conventional alfalfa grown - 2.089 mg / dm’, white clover grown— 3,905 mg/dm’. The ammonia nitrogen
in the soil of Karatobe village reduced to 5,034 mg/dm’, while in the plants it decreased to 1,694 mg/dm’,
1,306 mg/dm’ and 1,258 mg/dm’.

7. Improving the re-salinity of the irrigated lands that were degraded in the condition of the South
Kazakhstan region by the phyto-amelioration method was efficient ecologically and economically.

. Cynak6aeBa

OHTYCTIK KABAKCTAH AYMAFBIH/IATBI KAHTAPA TY3JAHFAH
KEPJIEPAIH OHIMALJIITTH APTTBIPY JEHI'EMIHE ®UTOMEJIMOPAHTTAPABIH OCEPI

K.A Scaym ar. XKTVY, Typkicran kanacel, KazakcraH,

AHHoOTanMs. AJJaM3aTThIH CH YJIKCH KYHIBUIBIFBI — QIEMHIH JKachll XKenekTi 6omybl. bipak OyraH kapamacras,
OyTiHTi KYHTE HeHiH eciMIOiKTepaiH OapibIK MyMKIHAIKTEpiHE amaM3aTTHIH Ha3ap cana Oepmeiini.Herisri ecipineTin
eciMaikTep Oi3miH moyipimisre aeiinri OipHemie MBIH XbUT OypweiH ecipinreH.llarorennmik e3repicciz ©CIMIIKTIH
OHIMJIUIITIH apTThIPY, OHTOI€HE31H OHTAIIBI opi JKacaH/Abl PETTey SicCi ali KyHre JeliH Oenrici3. OciMaikrepaiH
OHTOTCHE3IH peTTey XKOJIAAphl - OYJI TONBIPAKTHIH KYHApJBUIBIFBIH €CKEpe OTBIPHIIN, €TiH JKMHAy Oarmapiamaiapbl
YILIiH ©Te MaHbI3IIbI OOJIBIN TaObUIaAbl — (POTOCHHTE3/ PEeTTey, OCIMAIKTIH JUHAMUKACHI MEH MEpP3IMALIITIH , a30T
aJIMacybIH PEeTTeyre MYMKIHAIK O€peTiH 3aHAbUIBIKTapAbl Oenriieyre OaiinanbicTsl 00Ja bl

Kaszipri yakpiTra Xepjeri eciMaik >KaMBUIFBICBIHBIH JKaFaaiibl Hamapiayzaa. Herisri cebem - ecimaikrepne
KE3/ICCETIH MaTONOTMUIBIK KYOBUIBICTAPIIBIH allyaH TYPJUIri MeH opTypuniiiri. IlaToiorusuiblk KyObUIBICTap YII
KaTeropusra OipIKTipisie/Ii: MaTONOTUSUTBIK PEeaKIUsIIap, TAaTOJIOTHSUIBIK TIPOLIECTED JKOHE aypyrap.

EH xayinTi e3srepicTep - eCIMIIKTEp/iH KeHOip TypJepiH TOJBIK HEMece iIIiHapa JKOFalyblHa NEeHiH oKeNeTiH
npoueccrep. AJaMHBIH aHTPOIOTEHJIK dCepiHeH FaHa emec, Oenrimi Oip Tabufm amarTapra Ja KaTbICTHI OOJYBI
MYMKiH. OnapplH iMIHAETI €H MaHBI3ABICH: 1) aypUl MApyambUIbIK JKOHE OpMaH INApYallbUIBIFBIHIA, Tay-KeH
eHepKociOiHae, Ka30a OalIBIKTapel OHAIPICIHAE OCIMIIKTepAiH >KOMBUIBIT KeTyi. 3epTTeydiH HOTIDKenepi
(hurToMenmopanys TaOUFU OCIMIIK KayBIMIACTHIFBIH OHIIPY HEMece KBI3MET KOPCETy apKbUIBI KOPIIaFaH OPTaHBIH
Kal-KYHIH jKaKcapTy >KOHIHJIET! 1apanap >KUbIHTBIFBI OOJBIN TaObUIA/bI, COHMAM-aK (GuTOMEnHopanusiay apKblibl
cyapMaJibl KepJepi MaiiaaHy bl SKOJOTHSIIBIK KOHE SKOHOMHUKAIIBIK TYPFBIIAH THIMI1 OOJIBIN TaObUIa IbI.

Tyiiin ce3aep: ¢puromenuopanus, OHIMIIUTIK, 6CIMIIK, TY3, XKep, kKaKkcapTy, I04Ba, dcep, OMOMenHopaHT, Oyp-
IIaK TYKBIMAAPBI, dKOHBIIIKA, THIHANTKBIIIL

. Cynak6aeBa
MKTYVY nm. K.A Scayn, r. Typkectan, Kazaxcran

BJIMSAHUE ®UTOMEJIMOPAHTOB HA YPOBEHbB ITIOBBIINEHUSA ITPOAYKTUBHOCTHU
BTOPUYHBIX 3ACOJIEHHBIX 3EMEJIb HA TEPPUTOPUM FOKHO-KA3AXCTAHCKOM OBJIACTH

AHHOTanusi. 3eJICHbIN MOKPOB IUIAHETHI — CAMOE IICHHOE U3 JIOCTIDKEeHHUi dyenoBeka. Ho HecMoTpsi Ha 3TO 10
CHX TIOp HE BCE BO3MOXXHOCTU PACTEHHMH YYTEHBbI M HCIOJIb30BaHbI 4ejoBeuecTBOM. OCHOBHBIE BO3[EIIbIBACMbIC
pacTeHus1 ObLIM OJOMAIIHEHB! 32 HECKOJBKO THICSY JIET 10 HaIlied pbl. Bee ele HeM3BeCTHBI MyTH ONTHMATbHON
HCKYCCTBEHHOM PEryJIsllUi OHTOTEHE3a PACTEHHH, KOTOPask 0e3 MaTOreHeTHYECKHUX MOCIESICTBUN MOYKET MPUBECTH K
HUX MaKCHMAJIbHOM MPOJYKTUBHOCTH. Y CTAHOBJCHUE MyTEH PETyJSIIUM OHTOTEHE3a PACTEHHH — HCKIIOYMTEIIBLHO

BAXXHOE JJIsi MPOTrpaMMHUPOBAHUSL ypoKas C Y4YyeTOM IUIOAOPOAMS TOYB — CBSI3aHO C YCTAHOBJIIEHHEM
3aKOHOMEPHOCTEH, MO3BOJILIOIINX PErYIHPOBaTh (POTOCHHTE3, IEPHOANIHOCTD U JHHAMUKY POCTa, a30THBINH 00MEH
u Jap.

B Hacrosmee BpeMs yXyOIIaeTCs COCTOSHHIE PACTUTEIHFHOTO TOKpoBa 3eMin. OCHOBHOW MPUYHHON SBISCTCS
pasHooOpa3ue M pa3sHOHANPABIEHHOCTh MATOJOTWYCCKHUX SIBJICHUN, BO3HUKAIOMNX y pacTeHHd. llaromormaeckue
SIBIICHUSI OO BEIMHEHBI B TPH KaTETOPUH — 3TO MATOJIOTUIECKHAE PEAKITNH, TATOJIOTHIECKHE TIPOLIECCH M OOJIC3HM.

Haunbonee omacHbl HapymIeHHs, KOTOPbIe BEIyT K MOJHOMY FJIM YaCTUYHOMY MCUE3HOBEHHIO OMPEIETICHHBIX
BUIOB pacTeHuid. [1oBojbI I MCYE3HOBEHUsI pacTeHHil pazHooOpasHbl. OHM MOTYT OBITH CBSI3aHBI HE TOJBKO
AQHTPOIIOTEHHOM JEATEIIFHOCTRIO YeJIOBEeKa, HO M HEKOTOPBIMH CTUXMUHBIMH O€ICTBHAMHU. BakHeHIIuMH U3 HHUX
SBISIOTCS: 1) (hu3Myeckoe UCTpeONICHUE IS CEIbCKOXO3SIMCTBCHHBIX M JICCOXO3SHCTBEHHBIX IIENICH, /I JTOOBIUN
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HOJIC3HBIX MCKOITACMBIX, CTPOUTENBCTBA M MPOMBIIIICHHOTO IPOM3BOACTBA. Pe3yIbTaThl HCCICNOBAHMI MOKA3aH,
4TO (DPUTOMENHOPALMS - KOMILIEKC Mep MO YITy4LUICHUIO COCTOSIHHSI OKPYI)KAIOIICH CpPelIbl MyTeM MPOM3BOACTBA HIIH
HOJICP)KaHHsl €CTECTBEHHBIX PACTHTEIBHBIX COOOIIECCTB. YIIydLICHHE YTHIU3ALMH OPOLIACMBIX 3E€Mellb METOIOM
(HUTOMETHOPALINK TAKKE SIBISCTCS IKOJOTHICCKN U YKOHOMHYECKH LIEJIeCO00pa3HbIM.

KunroueBble cioBa: hpuroMenropaniis, IpoayKTHBHOCTb, PACTCHHE, COJb, 3¢MJIsl, YITyUIlICHHE, I0YBa, BIUSIHHE,
OuomennopaHT, ceMeHa (hacoiiu, KieBep, yA00peHHs.
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THE IMPACT OF ADDRESS COMPOUND CONCENTRATED
FEEDSTUFF ON THE DAIRY PRODUCTIVITY
OF COWS AND THE QUALITY OF MILK

Abstract. As a result of the undertaken research, the chemical composition of feed in the basic farm of the
Karimov SP was studied, the detailed rations were developed and the deficiency of biologically active substances
was determined in them.

The most promising way to eliminate the deficit of minerals and vitamins in feeding animals is to enrich the
rations with various feed additives. Of particular topicality is the use of biologically active substances in
biogeochemical provinces, which are deficient in a number of macro- and microelements in soils and feeds.

Taking into account the needs and content of nutrients, macro- and microelements, as well as vitamins in the
diet, their deficiency was determined, which amounted to 54.0% in sugar; 32.6% in phosphorus; 22.6% in copper;
81.1% in cobalt ; 53.1 in zinc; 73.6% in iodine; 38.5% in manganese and 81.4% in vitamin D (IU). Based on the
deficit of macro-and micronutrients, as well as vitamins, a recipe for a compound concentrated feedstuff for cows
with a productivity of 20-24 kg of milk per day was developed. Along with this, the chemical composition of the
compound concentrated feedstuff was determined. The results of experimental studies showed that the eatability of
the feed mixture in the control group was 89.46%, and in the experimental group - 93.66%, which is higher by 4.2%,
and the dairy productivity of the cows in the experimental group increased by 6.98%, and in terms of 4% milk, this
indicator increased by 9.98%, the cost of milk decreased by 4.9%.

Keywords: fodder base, chemical composition of feed, rations, nutrient deficiency, feed supplement, compound
concentrated feed, dairy productivity.

Introduction. The feeding of highly productive animals is built on unconditional satisfaction of the
physiological needs of the body for energy, nutrition, mineral, and biologically active substances. In
working with highly productive animals, ration optimization is a priority. Any imbalance leads to serious
metabolic disorders, reduced viability, animal productivity and quality of the obtained products [1,3]. In
recent years, the negative correlation between high productivity, health and reproductive ability of animals
has been increasingly noted. Scientists all over the world constantly study metabolic diseases of highly
productive animals: with protein, carbohydrate, lipid, vitamin, and mineral, interrelated with each other
directly or indirectly. According to the majority, among the causes of this pathology, as well as a decrease
in animal productivity, the unbalanced feeding comes first. [2,4].

The development of new ways to improve the efficiency of use of feed nutrients in order to achieve
full-fledged feeding of animals and to obtain high-quality animal products is particularly relevant today.
To achieve this goal, complex biological products and additives that improve the taste and nutritional
properties of feed are widely used, which ensures the achievement of the main feeding effect - increasing
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the availability and digestibility of nutrients entering the body with a diet, increasing animal productivity
[5, 8,9, 10, 11]. Many of them are needed to regulate feed intake [15]. Today, individual components of
diets, which recently seemed exotic or ballast, are increasingly being sold. [6, 12, 17].

In this regard, the study of the biological role of microbiogenic metals in all the most important
metabolic reactions showed that the activity largely depends on the chelation properties. The formation of
chelate compounds underlies the manifestation of reactive molecules, the conversion of biosubstrates into
structurally organized specific systems, the formation of immunity, and other immunodynamic and
biodynamic processes in the body. [7,13, 14].

D. Fremaut [14] indicates the distinctive properties of organic forms of microelements: a form that is
protected from chemical reactions in the digestive tract; a form, ready for absorption, with a high rate of
penetration through cell membranes; chelates are stable in an acidic environment; they can be absorbed in
a manner similar to amino acids. High economic requirements for the profitability of production in market
conditions force livestock producers to use more advanced technologies that ensure the maximum level of
animal productivity, efficient use of fodder materials and lower feed costs for production. One of the tasks
in the implementation of intensive resource-saving technologies in dairy farming is to create such feeding
conditions in which energy and nutrient consumption are in accordance with certain standards. Under this
condition, a level of productivity close to the genetic potential is achieved, health is preserved and high
efficiency of production and breeding use of animals is ensured.

Modern development of animal husbandry is impossible without the use of scientific achievements
[15,16]. One of the conditions for obtaining cheap high-quality products is the use in feeding animals of
rations, balanced by a large number of nutrient, mineral and biologically active substances. A significant
role in this is given to balancing additives, mineral and vitamin mixtures (AVMA, BMD, VMC).
According to foreign and domestic practices, the use of biologically active substances in the feeding of
farm animals and poultry has always proved to be profitable, that is, investing finance to purchase
balancing additives, mineral and vitamin mixtures for feeding animals has always given a profit. In this
regard, in the practice of feeding animals, the volume of various feed additives and especially compound
feed, mineral and vitamin mixtures significantly expands every year. Thus, the intensification of livestock
has led to the accelerated development of the industry of microbiological and chemical synthesis for the
production of feed vitamins, amino acids, macro- and microelements, enzymes, antibiotics, carbamide and
ammonium salts, tranquilizers, hormones, antioxidants and some other organic and inorganic biocatalysts
[17,18].

The compositions of biologically active substances and compound feedstuffs are developed on the
basis of modern scientific research on the animal's body needs for energy, protein, amino acids, vitamins,
macro- and microelements, enzymes and other nutrients, taking into account the type, level of
productivity, sex, and age of animals.

The extensive studies on the effectiveness of the use of various feed preparations, biologically active
substances in animal husbandry were conducted [19]. At the same time, there are very few similar works
in Kazakhstan, especially in dairy cattle breeding, which determines the relevance of this work.

Compensation of deficiency of minerals and vitamins in forage is an important direction in solving
the problem of animals nutrition. In recent years, the lack of macro- and micronutrients and vitamins, as a
rule, is replenished using inorganic salts. However, it does not take into account the antagonistic and
synergistic relationships between individual mineral elements and the presence of adsorbing agents of feed
origin. Salts of macro- and microelements in inorganic form are relatively difficult to digest in the
gastrointestinal tract of animals, and increasing the dose to raise the level of assimilation can lead to
toxicosis.

According to L.I. Shishov [20], of interest are chelated trace elements in the premixes of the Alltek
company. They correspond to the natural complexes of mineral elements in forage crops and grain, have
high bioavailability and bioactivity. The experiments of M.G. Volynkin [21] found that enrichment of the
ration with the feed additive “Sanimix” in the amount of 1% of the daily diet of concentrated feeds allows
to get 510 kg more milk than without using it. Analysis of economic efficiency showed that the
introduction of feedings into the diet of lactating cows had a positive impact on the dairy productivity of
animals. For the first 100 days of lactation, from cows of the experimental group, the 4% fat milk was
received by 13.43% more than from animals in the control group.
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M.G. Malikova, .LN. Akhmetova [22] in their studies found that balancing diets of young cattle for the
missing nutrients by injecting feedings of protein-mineral-vitamin supplements (AVMA, BMD) and
providing them with the necessary nutrients had a positive effect on the growth of forestomach microflora
and ruminal digestion processes, while creating conditions for better digestibility and assimilation of
nutrients of the diet, which contributed to a more intensive growth and development of animals ensured a
high economic impact.

In their studies, L. Toporova, S. Serebrennikova, V. Galashov et al. [23] investigated the effectiveness
of organomineral supplements on various types of animals and birds.

The highest live weight of one head - 1494.6 g - was established in the IV experimental group, the
chickens of which received 0.15% vitabelmin as part of the compound feedstuff. In the control group, the
average live weight of a broiler is 1377.9 g.

The live weight of animals at the end of fattening in the group receiving vitabelmin with the ration
exceeded the control by 7.41 kg, or 2.69%.

A similar experiment was conducted on lactating cows. As a result of individual accounting of
productivity indicators for each animal, it was found that after 30 days of feeding the supplement, the
average daily milk yield of natural milk from cows in the experimental group was 8.3% higher than the
control, and on the 90th day, the difference was 13.8%. On average, for the experimental period, 11.7%
more milk was obtained from the cows of the experimental group than in the control group.

Thus, a review of the literature has shown that intensive research is being conducted in the
development of doses of mineral additives and various supplements, and this is especially true for Russia.
At the same time, most of the works are aimed at testing chelated microelements, conventional
microelements, and microadditives, and also tests of already developed additives of a new generation are
being conducted. Many studies are aimed at the development of protein-mineral-vitamin background,
including not all the limiting factors of nutrition, but only some of them.

In Kazakhstan, practically no one deals with this problem in the regional aspect. Therefore, studies
aimed at the investigation of affordable and cost-effective for commercialized feeding of various
dressings, mineral supplements, and AVMA, which would possibly fill all the limiting factors is the
current direction of research.

The aim of the research. Improving the biological full-value of diets and productivity of dairy cattle.

Methods of the research. The studies were conducted in the basic farm of Karimov SP of the Almaty
region and the testing center to determine the chemical composition of feed and the quality of agricultural
products of KazZSRIAH&FP LLP.

Before the start of the experiment, the fodder base was studied, samples of feed were selected and
their chemical composition was investigated.

For the experiment, two experimental groups of cows, 8 animals each with a yield of 5-6 thousand kg
of milk per year for the previous lactation, were formed on the principle of pairs-analogues [24] (table 1).

Animals were kept in typical premises, without a leash. Caring for them was the same. Milking was
conducted three times a day. The difference in feeding was that the animals of the experimental group
received optimized rations with the inclusion of the feed additive, and the control group received an
economic ration.

After studying the chemical composition of the feed and the formation of the experimental groups,
taking into account the dairy productivity of the animals, detailed rations for the experimental group were
developed and a nutrient deficiency was established, which served as the basis for the development of a
recipe for compound concentrated feed. In the development of diets there were used the norms of feeding
farm animals, developed by the All-Russian State Research Institute of Livestock [25].

In the course of the experiment, every ten days the quantity of given fodder was taken into account,
once a month the animals' productivity, the palatability of feeds were recorded, and the milk fat content
was determined.

At the beginning of the experiment, the chemical composition of the milk of experimental animals
was studied on an InFraXact instrument manufactured by FOSS (Denmark).

— 70 —
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Table 1 - Scheme of experience

Group Number, heads Feeding conditions
Control 8 BD — Basic diet
Experimental 8 BD + supplementary feed (compound feed - concentrate)

The obtained main digital material was processed by the method of variation statistics, using a
computer program [26, 27].

Research results. In the course of the research work, the availability of feed in the farm was studied.
The fodder base was represented by hay with alfalfa and mountain, corn silage, crushed barley, wheat,
extruded soybeans and feed additives in the form of compound concentrated feedstuff, which compensated
for the nutrient deficiency in the diet.

Samples were taken from the available feeds and their chemical composition was studied, which is
presented in Table 2. The visual assessment of the feeds and the results of their chemical composition
showed that the available feeds are of good quality, with the exception of corn silage. It had low quality in
mind of harvesting corn during the period of full ripeness of grain.

Table 2 - Results of chemical analysis of feeds in Karimov SP in terms of natural moisture
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Before the start of scientific and business experience, two groups of animals were formed - the control
and the experimental ones. During the equalization period, both groups of animals received the same
rations, which, according to the experimental design, were later intended for the control group.

After the termination of the equalizing and transitional periods, taking into account the dairy
productivity of the cows, the actual chemical composition of the feed and the optimized structure of the
diet, detailed feeding rations for lactating cows were developed using a computer program. Average daily
rations in the reference period of the experiment are shown in Table 3.

From the data of table 3 it follows that the bulky feed in the structure of the diet in the control group
of the total demand for EFU was 65%, and concentrates - 38%. At the same time, the share of hay was
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25%, silage - 40, barley - 15, feed wheat - 15 and soy - 8%. In the experimental group, it was respectively
65.1; 39.0; 25; 40.1; 5; 13.4; 7 and compound concentrated feed -13.0%.

Taking into account the needs and content of nutrients, macro-and micronutrients, as well as vitamins
in the diet, their deficiency was determined, which amounted to 54.0% for sugar; 32.6% for phosphorus;
22.6% for copper; 81.1% for cobalt; 53.1% for zinc; 73.6% for iodine; 38.5% for manganese and 81.4% -
vitamin D (IU).

Based on the deficit of macro and microelements, as well as vitamins, a recipe for compound
concentrated feed for cows with a productivity of 20-24 kg of milk per day was developed (Table 4).

Along with this, the chemical composition of the feed was determined (Table 5).

In the course of scientific and business experience, control feeding was carried out monthly, as well
as control milking, and the feeding rations of cows were corrected depending on the productivity of the
animals of the experimental groups.

The diets of experimental animals had no differences in the range of feed materials.

Table 3 - Average daily rations of experimental cows during the reference period of the experiment (on average per 1 head).

Group
Control Experimental
Feed, kg norm feed amount, kg norm feed amount, kg

1 2 3 4 5
Alfalfa hay - 4.1 - 4.22
Mountain hay - 2.81 - 2.74
Corn silage - 32.83 - 32.88
barley - 2.48 - 0.83
feed wheat - 2.74 - 2.44
Soy extr. - 1.0 - 0.86
Compound concentrated feedstuff - - - 2.19
Total - 45.94 - 46.16
The diet contains
EFU 19.7 20.3 19.7 20.4
ME, MJ 197.0 202.6 197.0 203.7
DM, kg 214 21.6 214 21.8
CP, g 2750.0 2663.9 2750.0 2826.6
DP, g 1820.0 1824.8 1820.0 1980.7
SP, g 1763.0 1649.0 1763.0 1775.8
USP, g 987.0 893.0 987.0 929.1
CF, kg 5000.0 5056.8 5000.0 5151.0
Amylum, g 2390.0 39344 2390.0 3535.1
Sugar, g 1600.0 731.2 1600.0 739.9
Crude fat, g 565.0 808.3 565.0 820.6
Ca, g 123.0 168.1 123.0 181.8
Sodium chloride 115.0 109.2 123.0 123.0
Phosphorus, g 87.0 58.6 87.0 85.6
Magnesium, g 35.0 48.9 35.0 48.8
Potassium, g 133.0 263.6 133.0 269.6
Cu, mg 155.0 119.9 155.0 1149.8
Cobalt, mg 12.3 2.3 12.3 12.9
Zink, mg 1040.0 487.7 1040.0 1586.7
Manganese, g 1040.0 639.6 1040.0 1040.6
lodine, mg 14.2 3.7 14.2 12.9
Vitamin D, IU 16700.0 3104.1 16700.0 16604.6
Vitamin E, mg 665.0 2206.3 665.0 2320.7
Carotin, mg 745.0 879.0 745.0 921.6
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The difference was only in the fact that the animals of the experimental group received a
supplementary feed in the form of compound feed, which compensated for the deficiency of biologically
active elements. This, in turn, influenced the palatability of the feed, and therefore the consumption of
nutrients and biologically active substances.

It should be noted that the feed was given in the form of a feed mixture, so the palatability of the feed
was quite high. In our experience, the palatability of the feed mixture in the control group was 89.46%,
and in the experimental group - 93.66%, which is 4.2% higher. The lower palatability of the feed mixture
in the control group is associated with a deficiency of certain nutrients. It is known that with a lack of
biologically active substances in the diet, loss of appetite is observed, oxidative processes are slowed
down, metabolism in animals is disturbed, etc.

Table 4 - Feedstuff recipe for lactating cows with a productivity
of 6.0-6.5 thousand kg of milk per lactation

Name of feed Unit of measure content
corn % 25
barley % 22
feed wheat % 13
wheat middling % 17
cattle cake or soybean meal % 14
oats % 6
sodium chloride % 1
Bulk moulding compound % 2

Table 5 - Chemical composition of the compound concentrated feedstuff for cows with
the productivity of 6.0-6.5 thousand kg of milk per lactation

Indicators Unit of measure content
EFU 1.17
ME MJ 11.64
DM g 892.8
CP g 170.0
SP g 110
USP g 60
DP g 140.0
Crude fat g 34.0
Crude fiber g 63.0
Amylum g 316.0
Sugar g 10.0
Calcium g 2.0
Phosphorus g 16.0
Magnesium g 2.0
Potassium g 11
Sulfur g 6.0
Ferrum mg 50.0
Cooper mg 16.0
Zink mg 280.0
Manganese mg 235.0
Cobalt mg 5.0
Iodine mg 4.0
Carotine mg 0.9
Vitamin D U 6000.0
Vitamin E mg 10.3

On average, cows of the control group received 45.94 kg of feed mixture per day, and the cows of the
experimental group - 46.16 kg. At the same time, the feed mixture included alfalfa hay, grass hay, corn
silage, barley, wheat, soybean, and compound concentrated feed.

By the composition of feed, the rations of the experimental groups did not differ from each other. The
structure of the rations was also almost identical. So the share of alfalfa hay in the control group was 15%,
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grass hay - 13.0, corn silage 28.5, concentrates 43.5%, and in the experimental one - 16.6; 14.7; 26.7 and
42.0%.

In the experimental group, the consumption of all nutrients was higher than in the control group,
which is associated with higher palatability of feed and animal productivity. In the control group, 1 kg of
dry matter accounted for 123 g of protein, and in the experimental group, - 130 g, or higher, respectively,
by 5.7%, which almost corresponded to the norm.

In both diets, there is a significant shortage of sugar, since at present there is almost nothing to fill it
with. In this regard, it was given a little more amylum, because in the organism, part of it turns into sugar.

Introduction to the diet of the experimental group of the compound concentrated feedstuff allowed to
balance the diet in accordance with the norms on trace elements and vitamins. Thus, the diet of the
experimental group fully satisfied the animals' need for basic nutrients and biologically active substances,
which positively affected the dairy productivity of cows and the quality of milk (Table 6).

Table 6 - Dairy productivity of cows for the experimental period

Indicator Group
Control | Experimental

Milk yield for the experiment period, kg:
natural fatness 923.22+8.13 987.62+8.47
4% fatness 826.29+7.81 908.61+£8.21
Average daily milk yield, kg:
natural fatness 20.07+0.39 21.47+0.57
4% fatness 17.97+0.38 19.76+0.47
Fat mass fraction,% 3.58+0.04 3.68+0.05
Protein mass fraction, % 3.21+£0.13 3.28+0.17
Total, kg: milk fat 33.08+1.74 36.35+1.14

milk protein 29.64+3.56 32.414+2.07

From the data of table 6 it can be seen that from the cows of the experimental group, for the period of
the experiment, it was obtained more natural fat milk compared to the control group by 1.40 kg or 6.98%,
and in terms of 4% milk this indicator increased and amounted to 1.79 kg or 9.98%. The fat content in the
milk of cows from the experimental group was 0.10% higher than in the control group. This, in turn,
affected the yield of milk fat. So, 36.35 kg of milk fat was received from cows of the experimental group,
and from the analogues - 33.08 kg or more by 9.8% (3.27 kg), and milk protein - by 9.35% or 2, 77 kg
respectively.

Along with dairy productivity, the chemical composition of the milk of experimental animals
underwent certain changes under the influence of detailed rations and compound feed (Table 7).

The data of Table 7 allow to state the positive dynamics of protein and fat content in the experimental
group of cows. In terms of fat content, the milk of animals from the experimental group exceeded the
control by 0.10 absolute percent, protein by 0.01%, casein by 0.06 abs.%, lactose by 0.01 abs.%. On the
content of somatic cells, there are practically no differences between the experimental groups. Milk of
both groups can be attributed to the highest grade.

As for urea, it should be noted that with a normal protein content in milk (3.2%), the desired urea
content should be 15-30 mg/%. The content of urea in milk below 15 mg/% indicates a deficiency of
protein in the rumen. This limits the activity of rumen microorganisms, which reduces feed intake and,
consequently, dairy productivity. In our experience, although these indicators in both groups were within
the normal range, however, in the control group it is close to the lower limit, indicating a lower protein
content in the rumen.

The ratio of fat and protein in milk also characterizes the functional state of the digestive system.
Normally, this ratio should be 1.15-1.40 conventional units. In the milk of the control and experimental
groups, this indicator is normal.
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Table 7 - The chemical composition of milk of dairy cows

Indicator Unit of measure Grou
Control Control
Fat % 3.58+0.04 3.68+0.05
Protein % 3.21+0.13 3.28+0.17
Somatic cells thous./cm® 84.5+18.1 88.02+17.4
Casein % 2.56+0.11 2.62+0.16
Lactose % 4.68+0.4 4.69+0.11
Urea mg % 15.36+1.42 18.24+1.28

Summary and evaluation of the research results. The basis of feeding highly productive animals
consists of unconditional satisfaction of the physiological needs of the body for energy, nutrition, mineral,
and biologically active substances. In working with highly productive animals, ration optimization is a
priority. Any imbalance leads to serious metabolic disorders, reduced viability, animal productivity, and
product quality.

Among the factors that determine the usefulness of feeding dairy cows, the conditions of mineral and
vitamin nutrition are essential.

The most promising way to eliminate the deficiency of minerals and vitamins in feeding animals is to
enrich the rations with feed additives.

Of particular relevance is the use of biologically active substances in biogeochemical provinces that
are deficient in a number of trace elements in soils and feeds.

The development of address recipes for compound feed concentrates for each soil-climatic zone
makes it possible to fully obtain high animal productivity and increase the profitability of animal
husbandry. In this regard, during the scientific and business experience, the chemical composition of the
feed of the farm was studied, detailed rations were developed, the deficiency of biologically active
substances was established, and a recipe for compound feed concentrate was developed on its basis.

Feeding lactating cows with compound feed in the composition of the diet made it possible to
increase the palatability of the feed mixture in the experimental group by 4.2% compared with its
analogues.

The best palatability of feed, optimization of nutrients in the diet of the experimental group had a
positive impact on the dairy productivity of animals. So, from the cows of the experimental group for the
experience period, the milk of natural fat content was obtained in comparison with the control group by
1.40 kg or 6.98%, and in terms of 4% fat milk this indicator increased and amounted to 1.79 kg or 9.98%.
The fat mass fraction in the milk of cows from the experimental group was 0.10% higher than in the
control group. This, in turn, affected the yield of milk fat. So, 33.08 kg of milk fat was obtained from cows
in the control group, and from the analogues - 36.35 kg or more by 9.8% (3.27 kg). Analysis of the milk
chemical composition allows us to state the positive dynamics of protein and fat content in the
experimental group of cows. In terms of fat content, the milk of animals from the experimental group
exceeded the control by 0.10 absolute percent, protein by 0.01%, casein by 0.06 absolute %, lactose by
0.01 absolute %. By the content of somatic cells, there are practically no differences between the
experimental groups. Milk of both groups can be attributed to the highest grade.

As for urea, it should be noted that with a normal protein content in milk (3.2%), the desired urea
content should be 15-30 mg/%. In our experiment, although these indicators in both groups were within
the normal range, however, in the control group it is close to the lower limit, indicating a lower content of
available protein in the rumen.

The ratio of fat and protein in milk also characterizes the functional state of the digestive system.
Normally, this ratio should be 1.15-1.40 conventional units. In the milk of the control and experimental
groups, this indicator was within the normal range. However, in the control group, this indicator was
almost at the bottom.

Thus, the use of detailed rations and address feeds allowed to improve metabolic processes in the
body, increase the dairy productivity of cows in the experimental group by 6.98%, and in terms of 4% fat
milk by 9.98% and reduce the cost of milk by 4.9%.
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The experience shows a high production efficiency and the use of addressed feed concentrates in the
preparation of optimized detailed rations. Giving the feed available in the farm in the form of balanced
rations is the basis for further improving the productivity of animals, reducing feed consumption per unit
of production and its cost. In the course of scientific and business experience, detailed rations and the
recipe for compound concentrated feed were developed taking into account the deficiency of biologically
active substances in the diet. Based on this recipe was produced feed for dairy cows. The results of
experimental studies have shown that the palatability of the feed mixture in the control group was 89.46%,
and in the experimental group - 93.66%, which is higher by 4.2%.
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CYT OHIMJUII'THE ’KOHE CAITACBIHA APHAMBI PEHENTIMEH
JAUBIHJAJIFAH KYPAMAKEM-KOHIEHTPATTBIH 9CEPI

Annoranusi. Toxipube xyprizy OapeichiHna «Kapumon» JKK 06azaiplK mapyalibUIbIFBIHAA a3bIKTapIblH
XUMUSUIBIK, KYpambl 3€pTTEIIl, a3bIKTarbl OMOJOTWSUIBIK OEJICeHAl 3aTTapiblH TalIIbUIBIFBl aHBIKTAJIBIN, COHBIH
HETI3IHAE TETIKTENreH a3bIKTaHIbIPYy pPAlMOHBl KYpacTHIPBUIALL. Manmapasl  a3pIKTaHABIPYAA pParMOHIaFbl
MUHEPAIIBIK 3aTTap MEH AOPYMEHACPIIH KCTIiCIEYIIUITiH OONIBIpMayIblH €H THIMII ofici Kypama >KeMMeH
KaHBIKTBIPY OOJIBIIT CaHaIapbl.

TomeIpak koHE a3bIK KypaMbIHAA OipKaTap MHKPORIIEMEHTTEp JKETICHEWTIH OMOTCOXMMUSIBIK aiiMakTapnaa
OHoNOTHSIIBIK OeJICeH Il 3aTTap sl MalanaHyIbIH ©3EKTLUTIr apTyaa.

ManzpblH panuoHIaFsl KOPEKTIK 3aTTaplblH MeNIIepi MEH MYKTaXIBIFBIH €CElKe ajla OTBIPBI, Makpo- U
MHUKPOJIEMEHT-TEPAIH, BATAMUHEP/IiH, 0acKa J1a KOPEKTIK 3aTTapAblH TalIIbUIBIFbI aHBIKTAIBI, SIFHU KaHT 54,0%;
docdop — 32,6; mbic — 22,6; kobansT — 81,1; Meipein — 53,1; Hox — 73,6; mapranen- 38,5 u Butamun /I (ME) —
81,4% xypanbl. Makpo- ¥ MUKPODJIEMCHTTEPIIH, BUTAMUHACPIIH, O0acka Ja KOPEKTIK 3aTTapiAblH KCTiCICYIIIIr
Heri3iHzae Toynirine eHiMaiiri 20-24 kr cyt OepeTiH cayblH CHbIpJIapFa apHaJIFaH KOMOMKOPM-KOHLIEHTPAT PELenTi
nabiHAanael.  CoHbIMeH Oipre  KOMOMKOPM-KOHIEHTPATTBIH ~ XUMHSUIBIK ~ KYpambl — aHBIKTAIABL — 3€pTTey
JKYMBICTApbIHBIH HOTIDKECI KOpCETKeHJeH, Oakpuiay TOOBIHIaFbl a3blK KOCHATIApbIHBIH keniHyl 89,46%, an
Toxipubenik Tonta 93,66%, srHu 4,2% xorapel Ooinel. MyHBIH OapibIFel 3 Ke3eriHne ToxipuOe TOOBIHIaFbl
CHUBIPJIApIBIH CYT OHIMAUITIH 6,98%, 4% -nbIk cyTke makkaHzna 9,98% apTThIphIN, CYTTIH ©3iHAIK KYHBIH 4,9%
TOMEHIETTI.

Tyiiin ce3mep: A3BIKTHIK KOP, a3bIKTapIbIH XUMUSUIBIK KYPaMbl, palloHIap, KOPEKTIK 3aTTapIblH TalIIbUIBIFEL,
a3bIKTBIK KOCIIa, KypaMa jKeM-KOHIEHTPAT, CYT OHIMALIITI.
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BJINAHUE AJPECHBIX KOMBUKOPMOB-KOHIHEHTPATOB HA MOJIOYHYIO
MPOAYKTUBHOCTBb KOPOB 1 KAYECTBO MOJIOKA

AnHoTanusi. B pesynbraTe NpOBEACHHBIX MCCIIETOBAHMHA HM3Y4eH XMMHUYECKMH COCTaB KOPMOB B 0a30BOM
xozsictee UIT «KapumoBy, pa3paboTaHbl A€TaTM3UPOBAHHBIC PALIMOHEI U ONPE/ICNICH B HUX Je(HUIUT OHOIOTHYECKN
AKTHUBHBIX BEILECTB.

HanbGonee mnepcrieKTUBHBIM CIIOCOOOM JIMKBHAALMU JS(QHUIMTA MUHEPAIBHBIX BELNIECTB M BUTaMHHOB B
KOPMJICHAW JKHUBOTHBIX SIBIIIETCS OOOTramieHhe parioHOB pPa3MUYHBIMH KOPMOBBIMH noOaBkamu. OcoOyro
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aKTyaJbHOCTh PHUOOPETACT UCIIOIE30BAaHIE OMOIOTHYECKN aKTUBHBIX BEMIECTB B OMOTEOXUMHIYECKUX ITPOBHUHITUIX,
JeGUIMTHBIX TIO PSAY MaKpO — U MUKPOAJIEMEHTOB B TIOYBaX U KOpMax.

C ydeToM NOTPEOHOCTH W COJCPXKAHMS IUTATENbHBIX BEIECTB, MAaKpO- U MHKPOIJIEMEHTOB, a TaKKe
BUTAMHHOB B pallliOHE OBbLI ONPE/eNICH UX AS(PUIMT, KOTOPBIA COCTaBHII 10 caxapy 54,0%; docdopy — 32,6; meau —
22,6; xobanety — 81,1; muaky — 53,1; #iogy — 73,6; mapraniy- 38,5 u puramuny J| (ME) — 81,4%. Ha ocHoBanuu
Je(UIMTa MAKPO- © MAKPOIJIEMEHTOB, a TAK)KEC BUTAMHUHOB ObLT pa3paboTaH perenT KOMOMKOpMa-KOHIICHTpaTa JIs
KOPOB C MPOAYKTUBHOCTHIO 20-24 Kr MOjOKa B CYTKH. Hapsgy ¢ 3TuM OBLI ONpeleiCH XUMHUYCCKHHA COCTaB
KOMOWKOpMa-KOHIIEHTpaTa. Pe3ynbTaThl 9SKCIICPUMEHTATIBHBIX HCCICIOBAHUN IOKAa3aJd, YTO IOEIAeMOCTh
KOpPMOCMECH B KOHTPOJIBHOH rpytre cocraBuia 89,46%, a B onbITHOU — 93,66%, uTo BbIlIe Ha 4,2%, a MOJIOYHAs
MPOIYKTUBHOCTH KOPOB B ONBITHOW TpymIie yBenmumiaack Ha 6,98%, a mpu mepecuere Ha 4%-HOE MOJIOKO 3TOT
MoKa3atess yBenumamics Ha 9,98%, cebecTonMOoCTs MOJIOKa YMEHbITIIAch Ha 4,9%.

KuaroueBsble cjioBa: KOpMOBas 0a3a, XUMHUIECKHAH COCTaB KOPMOB, PAIlOHBI, JEQHUINT MATATEIHHBIX BEIIECTB,
KOPMOBasl MOJIKOPMKa, KOMOMKOPM-KOHIICHTPAT, MOJIOUHAs! IPOAYKTUBHOCTb.
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RISK MANAGEMENT, AUDIT AND INTERNAL CONTROL

Abstract. Micro and micro risk management has become more relevant in recentyears due to increased
turbulence in the markets and global financial instability. Acceleration of technology-related innovation processes
also makes a definite contribution to increasing relevance of the topic. The pace of production processes and the
speed of management decision-making are increasing. Company risk management can be vividlycompared to a brake
gear of racecar. The task of effective risk management system is not about slowing down the pace, but rather
ensuring safety in tight bends.

Key words: risk management, audit, internal control.

Introduction. The article serves to board of directors (the board) of national companies. It is no
secret that extensive professional knowledge in this area requires special education and subject
knowledge, varying greatly within subject and industry specifics. Understanding the general principles of
risk management allows decision makers to address risk management topic properly and undertake right
steps establishing a supervisory system to ensure competent risk management.

Methods. The article provides a general understanding of risk management, describes the role of
individual management bodies in national companies, defines the main elements of a risk management
system (RMS) and describes the phased actions of the board.

Results. Whatever risk management approach the board takes the most important is to form a proper
control environment of the risk management culture, establish appropriate risk assessment procedures and
provide support for control processes ensuring reasonable confidence in achieving company goals. The
board (including non-executive and independent directors) takes ultimate responsibility for monitoring
company's risks and prioritising resources of risk management.

1. Effective Risk Management

All companies face uncertainty at different stages of their development. This can be financial market
fluctuations, changes in key resource value, new competition and political changes. These events may
have both positive and negative effect on company development. Company success depends largely on the
ability of its leadership to use the emerging opportunities, turning them into an advantage, and, at the same
time, ensuring the viability and long-term business growth.

Any company is committed to creating value for shareholders and key stakeholders. However,
companies inevitably face uncertainty setting strategic goals. The main challenge for the management is to
achieve an optimal balance between the growth rate of shareholder value and risks.

This type of uncertainty generally contains both risks of value loss and opportunities for value
creation. A company achieves value maximisation by maintaining optimal balance between growth rates,
profitability and associated risks.
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These qualities of RMS help a company management to achieve strategic goals and the desired level
of profitability and prevent losses. RMS also should ensure effective accountability and compliance with
laws and regulations and prevent damage to the company reputation.

Risk management is generally defined as the measures of identifying and assessing potential threats to
a company’s capital undertaken by the board, management and employees of the company in order to
maintain an acceptable level of risk appetite and to ensure reasonable confidence in achieving company
goals.

2. The Role of Management Bodies in RMS

Well-developed organisations have their risk management naturally built in the decision-making
system at all levels, from the board all the way to low-level employee.

Following the best practice, the board determines principles and approaches to the organisation of risk
management and internal control systems, approves the management policy, exercises control over the
risk management and internal control system.

The Corporate Governance Code emphasises the need to achieve a balance between risk and
profitability for the society as a whole, while complying with the legislation, the requirements of internal
documents and the company charter, the development of adequate incentives for the company executive
bodies, its structural department and individual employees. The code recommends the board to analyse
and assess the risk management and internal control systems at least once a year. The analysis should be
based on both management reports and internal and external audit reports. Some companies invite
independent external consultants periodically (once every three years) to evaluate the risk management
and internal control systems.

According to the Code, the board takes responsibilities for controlling risk disclosure and the role of
the board in risk management and internal control.

The Principles of Corporate Governance emphasise the role of the board in determining risk
management policies, approving risk appetite, and controlling risk disclosure.

An area of growing importance to the board that is closely related to corporate strategy is risk policy.
The policy determines the types and degree of risk that the company is ready to accept to achieve its goals.
Thus, it is crucial for management that must manage risks in order to maintain the desired risk profile of
the company.

The board is responsible for ensuring the accuracy of company accounting and financial reporting
systems, conducting independent audits and internal control systems, including risk management, financial
and operational control systems, and compliance with legal requirements and relevant standards.

The board should also ensure proper oversight by the executive management. However, the board
takes ultimate responsibility for ensuring the accuracy of the accounting and financial reporting systems.
In some countries the chairperson of the board shall provide a report on the internal control system.

Financial information users and market participants want to be informed about significant risks that
are reasonably amenable to forecasting.

Some companies create a separate risk management committee of the board. Basel Committee on
Banking Supervision strongly recommends establishing such a committee in the large financial
institutions. The committee can work together with company management, analysing key risk factors,
identifying risk concentration scenarios, giving a more accurate risk assessment. Although the committee
can be very useful in the assessment process, it should not be a substitute for the board, which should
understand and feel the most significant risks for the company. If there is not a special risk committee of
the board, the audit committee shall perform the risk management functions.

The risk management committee shall:

— Supervise the quality, efficiency and objectivity of control systems and the risk management and
effectiveness of established risk management policies and strategies;

— Overview the culture, philosophy and strategy of risk management and establishment of policies,
risk management procedures and requirements for risk notification used in the management and risk
notification;

— Review information on the most significant risks and actions undertaken by management and
department to control these risks within acceptable limits;
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— Ensure compliance with risk policies and the overall risk profile;

— Receive and review reports from any risk assessment group, including the risk management
committee and the internal audit service.

The company executive management is primarily responsible for establishing and functioning of the
effective risk management and internal control system. At the same time, the relevant procedures should
provide for timely notification of significant shortcomings in the internal control system.

Some companies establish the risk management committee under executive board. The committee is
accountable to executive board and operates under the authority granted by the board. Committee within
its competence provide advice to executive board.

The risk committee of executive board may perform the following:

1. Assist identifying significant risks by:

— submitting any material risks for consideration identified during the past assessment periods;

— considering any internal or external circumstances that may increase the risk or cause new risks.

2. Manage the work on periodic risk assessment by:

— identifying participants in the risk assessment process;

— ensuring that a risk assessment is carried out at least once a year or when significant changes in
external or internal factors occur;

— analyse risk assessment results to identify areas of high risk, significant concentrations of associated
risks and any deviations in results that may require further study or analysis;

— prepare reports on risk assessment results for the audit committee of the board.

3. Analyze, prioritize, and approve risk mitigation strategies by:

— analysing risk management reports and identifying areas requiring risk mitigation strategies;

— providing relevant assistance in developing measures or action plans to reduce unacceptable risks;

— analyse and / or develop risk mitigation options to control significant risks;

— approve those projects that are necessary for the implementation of risk reduction measures.

4. Monitor the implementation of risk mitigation measures by:

—receiving reports and follow-up requests for the implementation of a risk mitigation plan;

— providing recommendations for the modification and adaptation of the risk management process to
ensure compliance with the requirements of the board and management.

Some companies (typically large ones) establish a risk management department. The risk
management department can:

— organise the work of a risk management unit;

— create action plan for RMS annually;

— control the implementation of internal risk management documents by the company departments;

— control the process of identifying risks / organise the process of identifying the risks (identifying
risks and creating a registry and identifying and registering new risks);

— form proposals assigning risk owners;

— control annual update of the risk register and risk map;

— make proposals to the audit/risk committee regarding the level of acceptable risk appetite;

— monitor the implementation of the identified risks assessment / implement risk assessment process
with company experts.

There is also a practice of appointing so-called risk leaders. The risk leader acts as a risk management
coordinator within each company department which is identified as a participant in the risk assessment
process. Risk leaders do not have to be the leaders of their departments. They are usually appointed from
among the heads of these departments. Risk leaders must fully understand the activities, processes and
personnel of department, be able to organise projects and manage them. If the risk leader is not the head of
the department, once appointed one receives full support from the head of the relevant department.

Risk leaders perform or delegate and manage the following activities:

— coordinating with the department management;

— supporting the activities of the risk management committee;

— identifying and analysing department risks;

— drawing up reports on identified risks of a department;

— developing risk mitigating strategies, plans, measures etc.;
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— monitoring and reporting to the risk management committee on implementation risk mitigating
strategies, plans, measures etc.

3. RMS Elements

Effective company risk management is not necessary to reassure shareholders or investors, but
primarily to increase the likelihood of achieving company goals. Let us consider the ‘brick’ elements of
effective RMS.

Firstelement is a control environment, which is the general atmosphere and company attitude
regarding internal control. What do staff members think about the importance of control? Do they perceive
the internal audit service and regular inspections a necessary thing, or rather an “inevitable evil” that waste
the time? Do they consider honesty and transparency to be a requirement in their activities, or rather they
share the idea “innocent till proven guilty”?

The control environment is the foundation for the entire system of internal control and risk
management. The factors affecting the quality of the control environment are ethical principles,
competence, honesty of employees, ethics and management style, power and responsibility distribution,
and attitude of top management and the board to control issues. To establish an effective control
environment the board should:

— Form the culture projecting the right attitude to the internal control and risk management top-down.
If board members and the top management fail not follow the established principles, rules and procedures,
the employees will hardly ever follow them as well.

— Ensure that the principles and rules are clearly articulated and understood by company employees.
To this end, the board can initiate an internal survey, establish or revise internal documents like
regulations, procedures, code of ethics.

— Establish a transparent organisational structure and power and responsibility distribution in the
company.

The second element is a clear process for defining company objectives. In this regard, the board
should ask the following questions:

— Is vision, mission and priorities of the company defined clearly?

— Are the goals properly communicated to the employees?

— Are the goals and objectives of the company clear?

The third element is risk assessment. It provides for identifying and analysing events that can possibly
affect the achievement of company objectives. This is necessary to develop an adequate risk response.
Effective risk assessment assumes that company management and the board:

— Identify, assess internal and external factors that may adversely affect the achievement of the
company goals. The risks are usually assessed on the scale of "significance" (estimated amount of
potential financial damage) and "probability" (in points, categories or percentages).

— Establish acceptable levels of risk (risk appetite), which the company and its divisions can (should)
assume to achieve their goals (considering the strategy and shareholders' opinions).

— Develop relevant procedures and processes aimed at identifying and tracking changes and
controlling risks.

Generally, this is the stage when a company forms the risk register, that classifies risks into groups
(eg. by risk sources). What does a typical organization risk map look like today? What risk groups are the
boards of the largest companies facing?

There are multiple sources of strategic risks like political events, technological and social changes, the
macroeconomic situation, industrial changes, competition, etc.

Financial risks are, perhaps, the most common subject of discussion at the board meetings. How will
the change in interest rates affect business? What factors influence credit ratings? What is the financial
sustainability (debt to EBITDA ratio), is there enough cash flow to service the debt? What are the possible
threats to the company liquidity?

Operational risks can be associated with personnel, cost management, production capacity, suppliers
and contractors, quality inventory management, information technology, etc.

Compliance risks may be associated with compliance with regulatory requirements and changes in
legislation.

— g2 ——
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For several companies, the environment interaction risks, which may be caused by natural phenomena
or otherwise are beyond their control, are of great importance.

Most often, companies utilise an expert method to identify, classify, and assess risks. A company
usually choses experts from among the top management (eg. the risk committee of the board) or board
members. Another effective approach is to organisie the board independent discussion and assessment of
key risks, and then compare them with management's assessment. As a result of a joint discussion, the
board members produce a common understanding of the company's risk matrix. When all stakeholders
provide their reasonable estimates, they compile and discuss the results to find out how different group
members assess the risks of the company and why.

Risk assessment should be completed annually. If some areas are highly exposed to specific risks,
their assessment should be done more often. If the board considers certain risks particularly significant, it
can monitor and reassess these risks at each board meeting. Thus, during the financial crisis, many
companies that were exposed to credit and investment risks carried out this activity.

Some companies create so-called “heat maps”, highlighting the most significant and probable risks
that requires increased attention of the board and senior management.

Determining company risk appetite is an important step. When establishing risk appetite, the board
should consider their own business judgment and additional factors:

— What stage of the life cycle is the company in? It is typical of start-ups to be more risky ventures
than of mature companies.

— Opinion of key stakeholders. Shareholders, lenders, bondholders, etc., may have a different opinion
about risk appetite. The board should consider their opinion when establishing risk appetite.

— Environmental factors. For example, an economy recession or a significant regulation change,
fundamental structural changes in the industry can significantly affect risk appetite.

There is a simple principle in establishing risk appetite — do not bite more than you can chew.
Companies of different industries and different life cycle stage can formulate the risk appetite
quantitatively (the sum of potential losses, limit values or coefficient corridors, etc.) or qualitatively
(description). For example:

— capital adequacy to cover damage of a certain level;

— range for debt coverage (debt / EBITDA);

—solvency i.e. the company must be able to fulfil its obligations;

— income structure i.e. the company considers critical the loss of more than a certain percentage of
income or wants to establish a maximum percentage of income depending on one or several large
customers.

The fourth element is a risk-response development that involves developing a strategy for responding
to each identified risk. Basic risk-response strategies usually involve:

— Risk avoidance. The company decides not to start or stop projects or activities that lead to a risk that
goes beyond the risk appetite.

— Risk minimisation. The company takes measures to reduce the impact or probability of risk by
developing and implementing an appropriate strategy, action plan, and relevant control procedures. In this
case, several companies also estimate the level of residual risk — risk after applying control procedures and
risk reduction measures.

— Risk acceptance. The company decides that minimising risk is not feasible or economically viable,
and the benefits derived from projects, procedures or activities are worth the accepted risk.

— Risk transfer. The company shares possible losses or benefits from a risk with other party.

Managers and / other key company positions related to risk management activities take the
responsibility for the development of measures for managing priority risks.

The board shall exercise control over the implementation of key risk management measures, while the
management shall control the risks of the “yellow” and “green” zones ensuring adequate control
procedures for managing all risks.

Thus, the next important element of RMS are control procedures that ensure acceptable range for the
risks. The board shall do the following to exercise adequate control:
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1. Create the necessary infrastructure to ensure the effectiveness of control procedures:

— control procedures are implemented at all levels of management;

— control measures are built into daily routine;

— adequate separation of duties and absence of conflicts of interest in operation.

2. Ensure periodic company checks on the compliance with the established policies and procedures
for all areas of activities.

3. Ensure adequacy, completeness and accuracy of financial and management reporting, information
at all levels of management.

4. Ensure compliance with the legislation.

There are several forms of control procedures: preliminary control, current control, follow-up control.

Preliminary controls may include:

— appointing a responsible officer;

— setting quality standards;

— establishing strict procedures for tender and commercial proposals of calculating the cost of
construction;

— creating the management accounting and reporting system.

Current control may include:

— verifying materials and goods as they progress through the production process;

— ensure feedback of production and responsible persons on the implementation of planned indicators
for a shift, day, month, quarter, year;

— ensure feedback to employees on quality indicators during the production process;

— creating a business performance assessment system;

— monitoring key performance indicators.

Follow-up control may include:

— ensuring quality control of finished products and services by quality service to determine the
amount of flaw;

— assessing production volumes to determine the bonus for a department for implementing key
performance indicators (KPIs) and targets.

An adequate monitoring system is also a necessary element of effective RMS. The board may initiate
creating an early warning system — a system of key risk indicators that signal the upcoming risk events.
Each company has its own set of risks, but there are some common elements:

— excessive self-confidence of the higher management;

— changes in accounting rules or statements that improve the picture;

— reduction of work efficiency and change in the cash flow structure in favour of one-time sources;

— outpacing growth of costs (especially overhead costs) in relation to revenues;

— negative reports of financial analysts, rating agencies, negative reactions of investors to the
company results;

— unwillingness of creditors to provide additional financing;

— high staff turnover, including managerial;

— strange and unexpected actions of competitors (eg. withdrawal of investments or atypical
investments);

— public sentiment, which can stimulate the actions of regulators;

— tangible customer dissatisfaction;

— substantial criticism in the media (monitoring of so-called websites of disgruntled employees or
customers may be useful);

— unreasonably high activity in merging and acquisitioning.

Each company chooses its own path, which is optimal at this stage of development. At the same time,
Figure 1 displays one of the options for risk management technology.

— 84 ——
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I. Identifying risk factors

a) Survey for top management
b) "Brainstorming" with experts
c) Personnel questionnaire

II. Risk assessment. Measurement system development (absolute, relative, conventional units of

measurement) -

II1. Developing risk reduction measures
Transfer Localisation Distribution Compensation

Figure 1 - Risk Management Technology

For effective monitoring, the board can take advantage of its extensive control toolkit. Each company
uses several processes to obtain information about its activities and market conditions. Generally, this data
gathering allows for early warning signals of a possible crisis.

Thus, adequate information and communication is also a necessary element of effective RMS.
Relevant information should be collected, analysed and provided in time to company management for
decision making.

The information from the following sources shall be analysed and used in strategic decision-making:

1. Reports of external auditors. Audit reports, especially the so-called letters of the auditors to the
management of the company. The external auditors voice their conclusions and results that go beyond a
simple verification of figures, which can be very informative. It is important for the board to communicate
with external auditors directly and study their findings. The external auditors shall be appointed by the
board of directors, not by the executive board to ensure their independence and critical point of view.

2. Reports of internal auditors and compliance reports. They can draw the board’s attention to
dangerous trends in operating activities (rather than individual incidents) that can put the company at
significant risk (eg. systematic fraud in the form of a growing gap between the book value and the actual
value of goods in stock).

3. Reports of regulatory actions that track company problems with regulatory compliance or issues
related to compliance with established rules (eg. fines for breach of safety standards by the BP’s
Deepwater Horizon oil platform were well above the industry average even before the rig accident).

4. Reports on industry trends. Industry trends (ascending and descending) can often be tracked even
before they affect a company, which makes it possible to take the necessary precautions and avoid both
excess and insufficient capacity problems.




Reports of the National Academy of sciences of the Republic of Kazakhstan

4. Implementation of RMS

The level RMS depends certainly on company size, industry, development stage, etc. Here are general
stages of introducing RMS:

1. Appointing a responsible person (risk manager) for system management;

2. Developing risk maps, models and risk indicators, approving the level of risk appetite by the board;

3. Introducing regulations for risk monitoring and identification within the approved control
procedure;

4. Developing a mechanism for registering and accounting values of risk indicators in the company
databases.

5. Establishing a system of staff motivation, considering the risk they assume.

6. Creating documentary reports on current values of risk indicators for company management and
employees responsible for that.

7. Regular hearing of reports by top management on the actual values of risk indicators and
monitoring their location within the established standards.

The board is responsible for the long-term company development. Therefore, monitoring the
existence and efficiency of RMS is one of the most important priorities of the board. Based on the
specifics of the business and its priorities, the board can develop various requirements for RMS.

90K 657
JLB. Anukynosa', H.H. Hypmyxameros %, JLM. Cem6uena *

JLH.I'ymuinieB ateiarsl Eypa3usiiblK YITTBIK YHUBEPCUTET
«MeMIIeKeTTIK ayIuT» MaMaHABIFbIHBIH 1 Kypc JOKTOPAHTHI;
SKOHOMUKA FHUIBIMAAPBIHBIH KaHAUAATHL, HOLCHT;
npodeccop, SKOHOMUKA FHUTBIMIAPBIHBIH JOKTOPBI

TOYEKEJIJIEPAI BACKAPY, AYJIUT )KOHE IIIKI BAKBIUIAY

Aunnoranusi. COHFBI KbUIAPBl TOyEKeNAepai 0acKkapy TakbIpbIObl ©3€KTi OOJBIN OTHIP, OYJ HAPBIKTAPIAFHI
TypOYJCHTTUTIK TeH >kahaHBIK KapKbUIBIK TYPAKCBI3IBIKTHIH OCYyiHe OaiiaHbICThl. TEeXHOIOrHsJarbl HHHOBAIUS-
JBIK, TIPOTIECTEP I JKEACIIETY /1€ TaKbIPHINITHIH ©3EKTUIITiH apTThIpyFa HAKTHl yiec KOcaasl. OMipaiH KapKbIHBI MEH
mIenriM Kaobuiaay >KbUIIaMABIFBl apThII Kenemi. KoMmanusaaarer Toyekenaepai 6ackapy pesiiH KepceTy YIIiH Keleci
CaNBICTHIPY/IBI TAllaiaHa anachl3. EH KbUIIAM MallWHANIAp ©H KAKCHl )KOHE €H CEHIMIII TeXETimTepMeH XaOIpIK-
tasranbl Oenrini. Ocputaiiina, Toyekenaepai 0ackapyAblH THIMIL XKYHECIHIH MIHIETI KO3FabICThl O9CCHIETIICY eMec,
KepiciHile, KypT OypbUIbIcTap/ia KayiNci3AiKTi KAMTaMachi3 €Ty OOJIBII TaObLUIa/IbI.

Tyiiin ce3nep: Toyekennepai 6ackapy, Toyekeiaepai 0ackapy, ayiuT, ilki OaKpuiay.

YK 657
JL.B. Anukynosa', Hypmyxameros H.H.2,Cemonena JL.M.?

EBpasuiickuil HanmoHanbHbIM yHUBepcuTeT nmenu JIL.H. I'ymunesa
HoxTopanT 1 Kypca cnenuanbHOCTH «I 0CyJapCTBEHHBIN ayAUT»;
mpocgeccop, ZOKTOP SKOHOMUIECKUX HAYK;

KaHAUIAT YKOHOMHYECKUX HAYK, TOIEHT

YIIPABJIEHUE PUCKAMM, AYJIUT U BHYTPEHHU KOHTPO.Ib

AHHoTamus. Tema ympaBieHHsS pUCKAMH B IIOCICAHHE TOIbl CTAHOBUTCS AaKTYallbHOW, 3TO CBS3aHO C
MOBBIIIEHHON TYpOYJICHTHOCTRIO Ha PBIHKAX W MHPOBOH (hMHAHCOBOW HecTaOWIBHOCTBIO. CBOW OIpeeeHHBII
BKJIaJl B MOBBIICHUE aKTYaJbHOCTH TEMBI BHOCHUT TAKKe YCKOPEHHE WHHOBAIIMOHHBIX IPOLIECCOB B TEXHOJOTHSIX.
TeMmI )KU3HH ¥ CKOPOCTh NPUHATHS peLIeHHi HapacTaloT. YToOB! NPOMILTFOCTPHPOBATE POJIb YIIPABICHUS PHCKaMH B
KOMIIaHMH, MO>KHO HCIIOJIb30BaTh Cleylolee cpaBHeHHe. M3BecTHO, YTO camble OBICTpbIe aBTOMOOWIN CHAOKEHbI
CaMBIMH JIy4YIIMMH U HAJASKHBIMH TOopMo3aMH. Tak, 3amada 3(QEKTHBHOH CHUCTEMBbl YNpaBICHHS PUCKAMH — He
3aTOPMO3HTH JIBIKEHHUE, a, HA000POT, 00eCTIeYnTh O€30IIaCHOCTh Ha KPYThIX TOBOPOTAX.
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DEVELOPMENT OF COMPANIES
AND INNOVATIVE BUSINESS MODELS

Abstract. For managing the innovative development of an enterprise, the description of its business model is
important and timely. This article outlines the approach to building a business model for the innovative development
of industrial enterprises. An integrated business model is an important tool for the formalization and improvement of
the company. The article discusses the general rules for creating an innovative business model: functions, enterprise
mission, strategy, principles, types of innovative business models. In addition, it is noted that it is necessary to
conduct research on the conditions that force one to switch from one type of business model to another.

Keywords: Business model, innovative technology, enterprise activity, value chain, competitiveness.

Introduction - Creating a management system that corresponds to the strategy of innovation
development and ensures the competitiveness of the enterprise is a pressing task for Kazakhstan
companies and industrial enterprises. This system should be based on processes of continuous
improvement in a constantly changing environment, when material resources and company (enterprise)
personnel are balanced and aimed at maintaining current and future competitiveness. We note that
continuous, continuous improvements are primarily associated with the development of innovative
production systems based on market-oriented flow control principles. The lack of a comprehensive
research methodology and methodology for creating innovative production systems of Kazakhstan
enterprises, which include methods for evaluating the results of innovative development, makes research
in this area of economic science important and timely.

Main part - The research methodology can be based on the principle “from the particular to the
general” at the first stage and on the principle “from the general to the particular” at the second stage. At
the first stage, consider (explore) the experience of both successful, growing companies, and stable
companies without large incomes. At the second stage, make a comparative analysis, highlight the general
characteristics that accompany successful companies. Based on the findings, formulate a list of
recommendations, and then check the effectiveness and correctness of the experience of other companies
who agree to follow these recommendations. Based on interviews with company managers, it is possible
to determine the applicability of the principles of successful companies to the rest [1] and ultimately create
a typical innovative business model for the industry. Of course, in this situation, it is necessary to take into
account (compare) the principles and incoming business conditions in different industries.

The article discusses the general rules for creating an innovative business model: functions, enterprise
mission, strategy, principles, types of innovative business models. In addition, it is noted that the work [5]
implies the need to study the conditions that force one to switch from one type of business model to
another.

In recent years, the use of business models for managing enterprises in the food industry has been
actively expanding. Business modeling is the process of developing various business models of an
enterprise (strategy, processes, organizational structure, resources and development) with the aim of
formalizing and optimizing the activities of an enterprise. There are various approaches to the definition of
the concept of “business model” [2], [3], [4]. By a business model, we mean a family of ways of doing
business in a company (its structure, products, ways of delivering and servicing goods, increasing market
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value), the rules of doing business, which lie in the basis of the company's strategy. In a business model,
they take into account the infrastructure necessary to promote a service or product to the market so that
products and services are at the same time simple for the customer and profitable for the company.

A business model (innovative) is a business method by which a company can provide itself, that is,
make a profit. The business model explains how the company makes money by determining the company's
position in the value chain.

Thus, an innovative business model helps to describe how a business positions itself in the value
chain within its industry and how it (the business) is going to provide for itself, that is, to create profits.

Based on this definition of an innovative business model, it is necessary to consider the functions of
this business model, namely what it (the company) should do in accordance with the main provisions of
the model: 1) Create a value chain model and describe a competitive strategy, the goal of which will be to
acquire competitive advantages; 2) To determine the values obtained as a result of innovation, to
determine the necessary assets for the value chain; 3) Establish (identify) the market segment and the
goals of using an innovative product, as well as establish the company's position in relations with external
agents (customers, suppliers and competitors).

Before proceeding to the selection of a suitable innovative business model, a company needs to
formulate and define a mission in accordance with the P2M approach (“A Guidebook of Innovative
Project Management, based on the experience of Japan). The mission is the main goal of the organization,
the meaning of its existence, therefore it is necessary first of all to define it, define the essence of the
business, that is, from which it is impossible to refuse under any circumstances and circumstances. Refusal
from the mission means significant reformatting of the company, which essentially speaks of a new
company with a different strategy. In essence, the choice of the mission of an innovative company is the
choice of an innovation strategy, from which the choice of principles for constructing an innovative
business model follows. After choosing a strategy and principles for building an innovative business
model, you can proceed to standard and non-standard building procedures: assessment of current assets
(financial, human and material resources), competence assessment (protected intellectual property and
high-level specialists with ready-made ideas for licensing).Note that the assessment of competence at the
present time, the time of the technological structure, becomes an essential factor when choosing a suitable
innovative business model. The widespread use of information technology in the 90s opened up new
opportunities for their applications to project management tasks. The challenge today is the use of project
management as a methodological basis for the implementation of innovative technologies at the enterprise
level.

If we consider the principles of building an innovative business model, then the main three principles
are: 1) Focus on managing the chain of creating innovative value: supporting the generation of ideas and
projects, building a portfolio of projects, supporting project development, organizing the
commercialization of projects; 2) Aiming at managing the system of relationships with partners. In
particular, the processes of generating ideas and developing projects can be partially or fully, depending
on their own capabilities, given to partners (outsourcing); 3) The focus on building a viable business and
the main roles here are played by the team’s ability and adequate, to the team’s capabilities, the choice of
a project portfolio. The level of ability to build on the basis of innovative technologies the flow of projects
of varying complexity and duration ultimately determines the level of business viability.

Depending on which of the three main principles of an innovative business model is fundamental and
in what proportion these principles are in the overall strategy of an enterprise, four types of business
models can be distinguished: part of the profit); 2) Cooperative (cooperation with other partner companies
in individual business processes of the chain, each of which is interested in the best results); 3) Licensed
(with technological background, to form part of the profit through the sale of its own licensed products).
4) Mixed (in each link of the value chain there are elements of either a cooperative model or elements of a
licensing model and at the same time all important links of the chain are under the complete control of the
enterprise)

The choice of an integrating business model is due to the following reasons:

1) operational (the need to control the quality of products, tight deadlines, lack of guarantees from
partners);

2) risks (slowing down the innovation business process, theft of ideas and others).
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The choice of a cooperative business model is due to the following reasons:

1) Risks and their reduction (operational, technical, market and others)

2) To benefit from the division of labor in the field of innovation (a variety of innovations, the
complexity of the innovation system to obtain the final product, and others).

The choice of a licensed business model due to technological background and the possession of a
revolutionary technology and (or) a team of developers of new high-level technology.

At different stages of the life cycle of technology, when no one in the company knows all the options
for its use, they often use the cooperative business model. When the dominant option appears, it is
advisable to move on to an integrating business model. For companies at the maturity stage, the choice of
business model is determined by the terms of the business.

In connection with the transition of the company from one innovative business model to another and
vice versa, it becomes relevant to study the direction of changes in the rules of doing business by a
company, that is, to what extent the company's strategy is flexible and adapts to changing conditions. To
do this, it is necessary to find the driving forces that determine and initiate changes in the structure of the
business model: organizational, strategic, financial. An analysis conducted in [1] showed that the process
of transition from one business model to another is due to many factors [5], [6]. In addition, contrary to the
assumptions of the company returned to the previous business model, that is, the life cycle of the
enterprise cannot be described by a linear function. These statements were confirmed as a result of three
rounds of interviews with 40 managers of five companies over 10 years. On the basis of the research
conducted, it was concluded that there is a need for a deeper study of the factors influencing the transition
from one business model to another. It is necessary to clarify the constructed model, which explains the
relationship of theoretical transition rules with the actual dynamics of rule changes.

Conclusion - Speaking about the innovative development of the company as a whole,it is necessary
to note the basic factors - new knowledge, information, newest technologies. All this allows to provide
strategic competitive advantages in the long run. The history of the development of the most successful
companies in the world such as Apple, Nestle, Toyota, Microsoft, Mersedes-Benz, Google show that it is
these kinds of factors that provide not just quantitative growth, but also a qualitative change in the state of
the enterprise.

JL.b. BaitxanoBa, /I.A. Kynan0aeBa
on-®apadu arsianarel Kazak ¥arTeik yHUBepcuTeTi Anmarsl,Kasaxcran,
JAMBITY KOMITAHUAJAP MEH NTHHOBAIIUAJIBIK BUBHEC MOJEJIBJAEP

AnnHorauus. KocimopbIHHBIH WHHOBAIWSUTBIK, JaMyBbIH OacKapy YIINiH OHBIH OW3HEC-MOJENiHIH CHITATTaMachl
MaHBI3/Ibl KOHE YaKThUIbl. byl Makanaga eHepKICINTIK KOCIOpbIHIAPABIH WHHOBALMSIIBIK JaMybl YIIIH OW3HeC-
MOJIeNIb KYpy JKOJNJapbl KapacTelpbuiFaH. VHTerpauusuianraH OW3HEC-MOJIETb KOMIIAHHMSHBI peciMaey MeH
KETULIIPYIIH MaHbBI3Abl Kypaibl OonbIl TaObuianbl. Makanaaa MHHOBALMSUIBIK OU3HEC-MOJENb KYPYIbIH Kbl
epexerNepi: KOCIMOPBIHHBIH (DYHKIMSIAphl, MHCCHSACHL, CTPATCTHACH, KAFUMIATTapbl, WHHOBAIMIBIK OW3HEC
MOJICNICPIHIH Typiepi TaaKpiIanaapl. COHBIMEH KaTap, OM3HEC-MOCIbIIH Oip TYPIHEH CKIiHIIICIHE aybICyFa MOKOYp
€TETIiH Xarnailyiapra 3epTTey KYprizy KaXeTTUIr Typalibl KOPBHITHIH/BI JKacaIbl.

Tyiiin ce3nep: bu3Hec-Mo/eTh, MHHOBAIMSIIBIK TEXHOJIOTUSIIAP, KACIMKEPIIIK KBI3MET, KYHIBUIBIKTAp Ti30eri,
Oacekere KaOIMEeTTLIIK.

JI.B. Baiixanosa, /I.A. Kynan0aeBa
Kazaxckuit HaunonaneHblil yHuBepcutet uMeHu Anb-®Dapabu, Anmarsl, Kazaxcran

PA3BUTUE KOMIIAHUI U THHOBAITMOHHBIE BU3HEC-MO/JIEJIA

AHHOTaIIHH. JIJ'IH yrpaBJICHUA HWHHOBAIMOHHBLIM PasBUTUCM TMPCANPUATUA BaKHBIM W CBOCBPEMCHHLIM
SABIACTCA OIIMCAHUE €TI0 6I/I3HGC—MO,H€J'II/I. B HaHHOﬁ CTaTbC MBJIOKCH MNOAXO0Hd K IMOCTPOCHHUIO 6I/I3H6C-MO,H6J'II/I
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WHHOBALMOHHOTO PAa3BUTHUSl NPOMBIIUICHHBIX mNpeanpusaTuii. KommiuekcHas Om3Hec-MOAenb SBISETCA BaKHBIM
MHCTPYMEHTOM N0 (opMalM3aluM U YIy4IISHHIO NEeATeIbHOCTH KOMIAHWHM. B craThbe paccmartpuBaercst oOmiue
IpaBWIa CO3JAHMS WHHOBALMOHHOW Om3Hec-Mozenu: (YHKLIUHM, MHCCHS IPEONPHUATHS, CTpaTerys, MPUHIMIIBL,
Pa3HOBUIIHOCTH MHHOBAILMOHHBIX OM3Hec-Mmogeseil. Kpome Toro, nemaercss BBIBOJ O HEOOXOIMMOCTH HMPOBEACHUS
WCCJIEIOBAHMS YCIIOBUH, BEIHYKIAIOIIUX IIEPEXOAUTH OT OJHOTO THUIA OM3HEC-MOJIEIH K IPYTOMY.

KaioueBble cioBa: OuzHec-MojeNb, MHHOBAIMOHHAS TEXHOJIOTHS, AEATEIBHOCTh TPEANPHATHS, LErnoyKa
CO3JIaHUsI CTOUMOCTH, KOHKYPEHTOCIIOCOOHOCTb.
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STRATEGY FOR INCREASING THE INVESTMENT
ATTRACTIVENESS OF THE AGRO-INDUSTRIAL COMPLEX

Abstract. The article is devoted to the analysis of problems of increasing the investment attractiveness of the
AIC. The role of the government in the management of investment processes is disclosed. The main factors that hold
the influx of investments and measures on increasing the investment attractiveness of the AIC are given. The
principles of state-private partnership in the AIC to create optimal conditions of attracting private capital to the agro-
industrial complex are discussed. HeoOxomumpiM ycimoBueM 3((HEKTUBHOTO M YCTOWYHMBOTO PAa3BUTHSA JIHOOOH
OTpacid HApOJHOTO XO3SHCTBA SIBISCTCSA HAJMYME MOCTATOYHBIX HHBECTHIHUHA, a YPOBEHb HHBECTUIMOHHOM
NPUBJICKATEIEHOCTH SIBJISACTCS OJHMM M3 Ba)KHEWINUX MOKa3aTeneil 0OIEeIKOHOMHYESCKON CUTYallid W MEPCICKTUB
Pa3BUTHS OTpAciiell IKOHOMHUKH H PETHOHA B [ICTIOM.

Keywords: investment attractiveness, agro-industrial complex, economy, agriculture, agricultural product
producers, industrial investment policy.

INTRODUCTION

At the present stage of reforming organizational and economic relations in Kazakhstan, one of the
priority conditions for the sustainable functioning of the agroindustrial complex is to make the fullest use
of all the factors of regional economic development, including the investment process. Agriculture, as the
basic sector of the agro-industrial complex, is the leading backbone of the country's economy,
participating in the formation of the agrifood market, food and economic security. In addition to great
strategic importance in the economy of our country, agricultural production also accounts for fairly large
financial flows. Being one of the main directions of the agrarian policy of any state, ensuring food security
in general gives impetus to the development of the national food system, bringing it closer to the ideal
state. Therefore, the pursuit of food security is a continuous process. Often, in order to achieve it, priorities
in the development of the country's agrarian policy change.

MAIN PART

Modern investment in the agricultural sector and the growth of the investment attractiveness of the
agro-industrial complex are hampered by an acute shortage of financial resources, an underdeveloped
material and technical base, and low effective public demand. Growth of investments is one of the main
factors ensuring the economic development of the agro-industrial complex and the region as a whole,
improving the quality of life of the rural population, updating the regional technical and technological base
and fixed assets in the agro-industrial complex.

In the current economic situation, agricultural producers themselves cannot solve problems in the
agro-industrial complex, as they are limited in the possibilities of raising prices for the products sold by
low incomes of the population.

The strategy of sustainable development of the agro-industrial complex at the regional level should be
based on point investments in competitive projects that can provide a multiplicative effect of production.
State policy should be directed specifically at stimulating growth points at various levels of the production
process.

The mechanism for implementing the strategy is a toolkit for achieving target values of investment
attractiveness indicators, which serve to monitor the effectiveness of achieving strategic benchmarks.

— 92 ——
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First, the priority role of private investment in the development of territories, the limited share of the
public sector in the regional economy necessitate a choice of approach to the formation of a regional
investment policy based on the investment climate paradigm, which provides for an increase in investment
attractiveness.

Secondly, it should be stated that a certain tax, budget, and investment legislation has been
established both at the federal level and at the regional level. Therefore, the proposed concept must
comply with existing legislation in the field of investment.

In order to increase the efficiency of the scientific and technical potential of the agro-industrial
complex, it is necessary to preserve, further develop and strengthen the scientific and technical potential of
the agro-industrial complex, and increase the efficiency of its work; provision of state support on a
competitive basis to the most promising scientific research that is essential for the development of the
AIC; the formation of market relations in the scientific and technical sphere in the development and
implementation of the achievements of science and technology.

Creating a favorable investment climate in the agricultural sector and enhancing the investment
activities of all business entities is one of the most pressing problems in agriculture. Investments form the
production potential on the new scientific and technical base and determine the competitive position of the
regions. In the interregional struggle for investment, the creation of a favorable investment climate plays a
major role.

Investments in fixed assets - investments in order to obtain investors of economic, social or
environmental effect in the case of new construction, expansion, as well as reconstruction and
modernization of facilities, which lead to an increase in the initial value of the object, as well as the
purchase of machinery, equipment, vehicles on the formation of the main herd, perennial plants, etc.

Investments in fixed assets in Kazakhstan in millions of tenge are presented in Figure 1.

Shymkent
Almaty city
Nur-Sultan

East Kazakhstan
Turkestan
North Kazakhstan
Pavlodar
Mangystau
Kyzylorda
Kostanay
Karaganda
Zhambylskaya

West Kazakhstan

Atyrau 619 126
Almaty 39228
Aktobe 46 500
Akmola 24 13.7’ p P p p p )

0 100000 200000 300000 400000 500000 600000 700000

Figure 1 - Investments in fixed capital in the Republic of Kazakhstan for 2018
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Investments in fixed assets share accounted for Atyrau region - 619126 million tenge, then Almaty
84931 million tenge, and Karaganda region 78395 million tenge.

In January 2018, the volume of investments in fixed assets amounted to 636.9 billion tenge, which is
65.4% more than in January 2017.

Increased investment in fixed assets compared to

Since January 2017, it is noted in 11 regions of the republic. At the same time, the largest increase in
investments was observed in South Kazakhstan (2.6 times) and Atyrau (2.3 times) regions.

In January 2018, the volume of work on the construction and overhaul of buildings and structures
amounted to 314.7 billion tenge.

Investments in agriculture, forestry and fisheries in January of this year decreased compared with the
previous year by 2.1% and amounted to 9.9 billion tenge.

The main grain-sowing regions - North Kazakhstan, Kostanay and Akmola regions allocated 4.8
billion tenge to the industry, which accounted for the majority of investments in agriculture, forestry and
fisheries (48.7%).

M growing seasonal
crops). animal
husbandry

H animal husbandry

Figure 2 - Investments in the cultivation of seasonal crops (45.2%) and livestock (40.6%).
More than 85.7% of investments in fixed assets in agriculture, forestry and fisheries were directed
to the cultivation of seasonal crops (45.2%) and livestock (40.6%)

Investments in fixed capital per capita in the Republic of Kazakhstan for 2018

Investments in fixed capital per capita are also in the largest mass in the Atyrau region 444.8 thousand
tenge, in 2nd place of the SKR 51.9 thousand tenge, and in the city of Nursultan 36.0 thousand tenge.

You can name the following features of a positive nature. The republic is characterized by political
stabilization, which ensured a reduction in the degree of investment risk to a relatively moderate level. A
number of legislative acts were adopted and agreements were signed specifying the various aspects of
investment activity. The high innovative potential of the region is preserved, which can be used at present.
State support is provided for investment projects of a number of agricultural formations and the
implementation of priority national projects. A program of industrial-innovative development of the
Republic of Kazakhstan until 2020, a number of other programs. A search for mutually beneficial forms of
cooperation with other regions, countries of near and far abroad, as well as the search and attraction of
funds on a returnable basis for the implementation of the planned programs.

The features of a negative nature include:

* shortage of mineral resources;

* low income and low living standards;

» insufficient development of the social and economic sphere;

* subsidized nature of budgets of all levels;

» weakness and aggravating financial position of extrabudgetary funds;

* high degree of wear of the production apparatus;

* the use of mainly administrative and regulatory methods.
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Almaty city 16,6
Nur-Sultan 36,0
East Kazakhstan 9,6
North Kazakhstan 9,5
Pavlodar 11,6
South Kazakhstan 519
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Figure 3 - Investments in fixed capital per capita in the Republic of Kazakhstan for 2018, in thousands of tenge

One of the fundamental factors determining the degree of investment attractiveness of a region is its
investment policy conducted by its authorities. As one of the tools to achieve the goals of economic
growth, it should play an important role in managing the economy and address issues related to financial
flows, in accordance with state interests in given socio-economic conditions. Investment resources in the
region are always limited and require prudent spending, and their effective use is a leading factor in the
stabilization, recovery and development of the economy.

Purposeful use of the basic principles of investment activity and their practical implementation will
contribute to making the right decision in the field of forming an investment strategy at various levels of
the agro-industrial complex management.

To increase the investment attractiveness of the region, to achieve stable rates of its economic growth,
it is necessary to identify key areas of regional policy with the implementation of the following set of
measures: reducing the level of regional taxation through thresholds and the list of possible taxes,
simplifying taxation; price control of natural monopolies; the fight against the shadow economy;
restriction of administrative control of prices; full and timely fulfillment of obligations on collection and
transfer of taxes; reduction and complete abolition of subsidies for housing and communal services and
public transport; ensuring reliable guarantees of regional borrowing and their adequate reflection in the
regional budget; ensuring the "transparency" of the regional budget, the consolidation of extra budgetary
sources; treasury budget execution, limiting the commercial activities of regional authorities; competitive
selection of funding for regional programs, orders, procurement using budget funds; improving the
efficiency of social payments, targeting assistance, strengthening control over the transfer of payments to
the cash form; the notification nature of the procedures for registering and conducting commercial
activities, deregulation for entrepreneurs, the abolition of numerous fees, the introduction of a simplified
taxation system; simplification of procedures for the coordination of investment projects.

Thus, the set of institutional changes in the agro-industrial complex will significantly expand the
investment potential in the region, which in general will further enhance the competitiveness of the
domestic producer of agricultural raw materials and agricultural products.
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CONCLUSION

The investment policy in the AIC system should be subordinated to the tasks of economic
restructuring and aimed at ensuring balanced development of all links of the complex, updating the
production potential, increasing the efficiency of its use based on the implementation of scientific and
technical progress, the development of resource-saving technologies, modernization and reconstruction of
production. . Any investment decisions are related to the fact that the investor assumes a certain amount of
risk, which is especially evident at the regional level. The corresponding investment program influences
the formation and use of territorial and local budgets. This is reflected in its budgetary efficiency, the
evaluation of which involves the determination of the budgetary effect. The study of the recovery of
investment activity has revealed an objective need to develop new, market-oriented, approaches to
investing in regions with the agricultural sector, since the investment mechanism has not been sufficiently
developed, there is no financial support for agriculture that ensures the efficient functioning of agricultural
production.
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Kazaxckwuii arporexandeckni yausepcutet uM. C. Celipymuaa

CTPATEI'MSI IOBBIIIEHNUSA UHBECTUIIMOHHOM IMMPUBJIEKATEJILHOCTH
AT'POITPOMBIIIVIEHHOT'O KOMIIVIEKCA

Annoranusi. CTaThs OCBSAIIEHA aHATU3Y MPOOJIEM MOBBIIICHUS] HHBECTHLIMOHHOMN MPUBJIEKATEIBHOCTH arpo-
MPOMBIIIJICHHOTO KOMIUTEKca. PackpbIBaeTcs posib TOCYAapcTBa B YIPAaBICHWH HHBECTHUIIMOHHBIMH IIPOIECCAMH.
ITpuBeneHb! OCHOBHBIE (DaKTOPBI, CACPKHUBAIOLINE NPUTOK MHBECTULMH, 1 MEpPHI 110 HOBBIIIECHHIO HHBECTUIIMOHHOM
MIPUBJIEKATEIBHOCTH arpoNpOMBIIIIIEHHOIO KOMILIEKca. PaccMarpuBaroTcs HPUHLUIBI TOCYAAaPCTBEHHO-YAaCTHOTO
napTHEPCTBA B arpoINpoMbIlUIeHHOM KoMmiuiekce PK i co3naHus onTUManbHBIX YCIIOBUI MPUBIIEUYEHHUS YACTHOTO
KaluTaja B arpoOINpOMBIIIICHHBIN KoMIiekc. HeoOxoauMeiM ycnoBueM 3(p@EeKTHBHOTO M yCTOWYHMBOTO Pa3BUTHS
mo0oi oTpaciau HapojaHoro xossiictBa PK siBnsiercss HaymmumMe IOCTaTOYHBIX WHBECTHIMM, a YPOBEHb HWHBECTH-
LMOHHOM IPHUBJIEKATEILHOCTH SIBJISIETCSI OAHUM W3 BaKHEHIIMX TOKa3aTened OOIIEedIKOHOMHYECKOH CHUTyallud U
HNEPCHEKTUB Pa3BUTHS OTPACIC SKOHOMHUKHU U PETHOHA B LIEJIOM.

KaroueBble ci10Ba: WHBECTHLIMOHHAS IIPHBICKATENFHOCTh, AarpONPOMBIIUICHHBI KOMIIIEKC, SKOHOMHKA,
CEJIbCKOE XO3SIMCTBO, CEIbCKOXO035ICTBEHHBIE TOBAPOIIPOU3BOAUTENN, OTPACIIEBAsl HHBECTULIMOHHAS IOJIUTHKA.
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AT'POOHEPKOCIIITIK KEINEHHIH NTHBECTUILIUAJIBIK
TAPTBIMIBIJIBIFBIH APTTBIPY CTPATEI'UACHI

AnHoTauusi. Makana arpoeHEpKoCINTIK KeIICHHIH HHBECTHIMSIIBIK TapTHIMIBUIBIFEIH apTTHIPY MpobieMaa-
PBIH TajiayFa apHaJFaH. IHBECTUIMSIIBIK yAEpicTep/i OacKapyaarbl MEMIICKETTIH PeJli aHBIKTAIIbI. MIHBECTHIIHS-
Jap/bIH aFblHBIHA KeJepri KeNTipeTiH Heri3ri (akropyiap >KOHE arpoeHEPKACINTIK KEUICHHIH WHBECTHIMSIIBIK
TapTHIMIBUIBIFEIH aPTTHIPY Mapanapbl kepcerinreH. Kasakcran PecmyOmiukachIHBIH arpoeHEPKACINTIK KeMIeHIHIeT]
MEMIICKETTIK-)KEKEMCHIIIIK CEPIKTECTIKTIH KaFUAaTTaphl arpOOHEPKOCIN KEMICHIHE XEKEe KalUTAIAbl TapTyAbIH
OHTAMIIBI MAaPTTAPHI PETiHAC KapacThIphuTaasl. KazakcTan PecnyOmuKachIHBIH YITTHIK 3KOHOMHUKACBIHBIH Ke3-KeITreH
CEeKTOPBIH THUIMAI XOHE TYPAKTHl AAMBITYIBIH KAKETTI MIAPTHI JKETKUTIKTI WHBECTHUIMSUIAPIBIH OOIYBI OOBIT
TaObLIA bl KOHE WHBECTHLIMSIIBIK TAPTHIMABLUIBIK JCHICH] JKAIbl IKOHOMHKAJBIK JKaFAaHIbIH XKOHE IKOHOMHUKAHBIH
JKOHE TYTACTal alFaHIa allMaKThIH JaMy TepCIeKTHBAIAPBIHBIH MaHbBI3 bl KOPCETKIMTEPiHiH Oipi OO TaOBIIABL.

Tyiiin ce3aep: WHBECTULMSIIBIK TapTHIMABUIBIK, aybUl IIapyallbUIbIFbl, SKOHOMUKA, ayblJI LIapyallbUIbIFbI,
ayblJI LIAPYaIbUIBIFBI TAYyapbIH OHAIPYILILIED, CalalblK HHBECTHIIUSUIBIK CasicaT.
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COMPANY COMPETITIVENESS

Abstract.The article is concerned with the theory that the companies run in competitive environment within the
market economy conditions what is a market immanent feature ensuring quality product output in buyer’s
demand.Besides, the article considers substantial differences between a company and its category of product
competitiveness. As such, in his work the author emphasizes the essential features of competitive capacity of
enterprises. Given recommendations on reaching up the competitiveness. The conclusion is drawn thatkeeping up
with other companies is provided by all elements of marketing that an enterprise possess. The production and
effective sale of competitive goods is the summarizing indicator of enterprise viability.

Keywords: level of competition, market economy, competitiveness of a company, ensuring competitiveness,
competitive product.

Introduction

Within the market economy conditions enterprises,by ensuring a release of products of required
quality for buyer, work in competitive environment which is a market immanent feature. It is necessary to
study and analyze a competitive environment systematically and expertly for ensuring the effective
performance of a companyfocused on output of products of an applicable quality and competitive
advantage for a buyer.

Generally, the competitiveness is acting at every step of reproduction process and presents a tool.
Substantially, the competitiveness happens during production. On the other production levels such as
distribution, exchange and consumption the competitiveness of production driving factors and of products
and services is carried out.

The competitivenessis carried out both between producers and between producers and consumers.
Each element of the competition is connected with a division of labor, with correspondent specialization
of existing special professional groups on the certain elements. It is possible with full certainty states that
participants of the reproduction process are participants of a competitive struggle because the competition
appears in all its levels.

Every enterprise that forms, develops and functions in the market for the goods production or services
rendering strivesfor achieving the main objectiveit’s a profit maximization. At the same time, this
objective can be achieved while observing certain parameters: supporting of personnel, accounting of
production capacities, marketing research, development of the management system, knowledge of an
enterprise economic characteristics, etc.

Also, it is impossible to make stable business progress in a market economy if you do not plan for its
effective development, do not constantly accumulate information about your own prospects and
opportunities, about the state of target markets, about the position of competitors and their
competitiveness.

The highly competitive of a company is determined by satisfaction and readiness of customers to buy
products of such a company for a second time, by absence of claims to an enterprise on the part of society,
shareholders, partners, prestige employment with a company.

Competitive advantage of a company being a comprehensive concern, includes not only qualitative
and price parameters of industrial products but depends on management level of financial flows developed
system, investment and innovation components of its activity. Besides, market condition developing on
97
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this or that market, degree of competition experienced by an enterprise from other market participants,
technological infrastructure,extent of innovation adoption, motivation and qualification of personnel and
financial capability, all these influence the competitiveness [1].

Methods

Totally, the competitive capacity of enterprises defines possibilities and progress of its adoption to
market competition conditions. As immediately interconnected the categories of product and company
competitiveness have substantial differences.

On the first hand, competitive advantage of a firm in its structure, as a concept, is significantly more
complicated than product competitiveness as the object of its application is all productive-
economiccompany's business.

On the second hand, the product competitiveness is assessed and investigated in a time interval
corresponding to the product life cycle, and a period of time equal to the period of the company's
operation corresponds to the company's competitivenessobservations.

In the third place, the product competitiveness is considered in respect to each its aspect while the
competitive advantage of a company covers all line of goods output.

In the fourth place, the level estimate of competitive advantage of a firm is carried out by itself and
the estimate of product competitiveness is carried out by a customer.

As a result, to be acompetitive company means to provide, comparable with world level, the
consumer, qualitative and price properties of goods or services regardless of for what market they are
aimed at: domestic or foreign.

Competitiveness is a complex multi-level concept, the evaluation and analysis of which must be
linked to the type and geographical scale of the competitive field. Therefore, the analysis and formation of
a system of indicators and factors characterizing the competitiveness of an industrial enterprise in a high-
tech industry is reasonably to begin with research on competitive processes at meso and macro levels.

To ensure the competitiveness of an business enterprise the importance of macroeconomic factors is
determined by the reason that at this level the prerequisites are created for the prosperous activities of
enterprises and the conditions of life of the entire economic system of the country are determined by
developing and implementing economic development of effective strategies, as well as adequate
monetary, fiscal industrial, foreign economic and social policy.

Promotion of product competitiveness in the market is based on balance of quality, service and price.
Of course, the reason of success or fail there can be an influence of other factors. The competitiveness is
founded on the level of design and production that’s why it locally comes under influence of marketing
during sailing activity.

The assurance of the competitiveness is the main sphere the decision of which is connected with the
development of design, production, sale and technical maintenance of goods that is with carrying-out of
purposeful activity on setting, forming and supporting the required level of competitiveness at all stages of
product life cycle.

As arule, the efforts are directed towards achieving the following objectives:

* quality improvement;

* reduction of production costs;

» increase of profitability and efficiency after sales equipment;

* stimulating marketing efforts.

The constituent elements of competitiveness are multifactorial characteristics which are considered as
independent management objects.

The experience of developed countries in marketing relations attests to the fact that the theoretical and
practical concepts of the managementdeveloping of an enterprise competitiveness with the purpose of its
increasing within the conditions of increasing market competition is a marketing. The most important
marketing function at the enterprise is to determine the impact of the market environment on the
effectiveness of its functioning in the conditions of market relations.

In modern conditions of development of market relations the production of competitive products is
not a universal tool in the struggle for the competitiveness of enterprises. Competitiveness is an important
market category. That being said, the competitiveness of the company can be represented in the following
form (Figure 1) [2].
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Saving or increasing of sales volumes, market share while maintaining or increasing revenues and
capital. Examples of a company's competitive advantage are:

-new technologies;
- production factors;
- marketing factors;

-new or changed consumer requests;

- management factor.

Competitiveness is influenced by external and internal factors. The competitiveness appears at
all stages of the movement of goods: production, sale, operation.
Company’s index of competitiveness:
- Sales volume, for example, income

- Added value
- Profit and capitalization.

Therefore, the competitiveness of an enterprise is determined by the following factors:
The quality of products and services;
The presence of an effective marketing strategy and sales;
The level of qualification of personnel and management;

The tax environment in which the company operates;

1
2
3.
4. Technological level of production;
5
6

. Availability of funding sources

Economy

Legalrestrictions

v

Politicalclimate

—

Enterprise

The competitiveness of a company
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financialcondition

Product competitiveness

Efficiency of
production activity

Picture 1 - The competitiveness of a compan[3]

Moreover, the competitiveness of a company depends on several factors [3]:
- market capacity (the number of annual sales);

- ease of access to the market;
- type of goods produced;

- market homogeneity;

- the level of customer service;
- innovation;

- competitive position of enterprises already operating in this market;

- the possibility of technical innovations in the industry.

To achieve competitiveness of an enterprise, it is necessary:

1) to ensure the products competitiveness in the target market segments. Under the competitiveness of
the goods means the product characteristic on the basis of which this product is superior at a certain point
in time in quality and price characteristics the analogues in a particular market segment without affecting

to the manufacturer;

2) to raise the potential of competitiveness of an enterprise and consequently its divisions to the level
of world manufacturers in the industry. This indicator characterizes the possibility of successful work of

an enterprise in the future.

To ensure competitiveness, an enterprise must have a certain assortment of internal competitive
advantages, a quantitative assessment of factors can be represented as follows:
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* product competitiveness,

* financial standing of a company,

 marketing performance

* return on sales,

* goodwill (brand equity),

* management effectiveness[5,6].

Conclusion

In conclusion, for your information that the competitiveness of an enterprise is the possibility of an
effective economic activity and its practical profitable sales in competitive market conditions. Keeping up
with other companies the competitiveness at a high level is ensured by all components of the marketing
methods available to an enterprise. Production and effective implementation of competitive goods and
services is a summarizing indicator of the viability of an enterprise, its ability to use its production,
scientific, technical, labor, and financial potential effectively.

C.H.Aouesa, JI. K. MaTkapumoBa
Abaii aTeiamarel Kazak ¥IITTHIK YHUBEPCUTETI, AIIMATHI K. ;
KOMITAHUSIHBIH, BOCEKEI'E KABIJIETTIJIITT

AHHoTanmsl. Makanaza HapbIKTBIK SKOHOMHKA >KarJalblHIA KOMIIAHHSA, TYTHIHYIIBI TaJall €TeTiH carlasbl
OHIMJIEPIH IIBIFAPY/Abl KAMTAMACHI3 €TE€ OTHIPBII, HAPBIKTHIH XKbIPAMAC EPEKILEITi OOJIBIN TAOBUIATHIH OICEKENeCTIK
opTazia opeKeT eTeTiHAiri KapacTelpsuiansl. COHBIMEH KaTap, Makanaja KOMIIaHWSHBIH XKOHE TayaplblH Oocekere
KaOUIeTTUIII KaTeropHusIapbIHBIH ©3apa ThIFbI3 OailllaHbIChIHA KATBICTBI, €JeyJli aibIpMallbUIbIKTaphl aiThLIa b
CoHBIMEH KaTap, aBTOP ©3 KYMBICBIHA KOCIMOPBIHHBIH 0dCeKere KaOlIeTTUIITHIH HeTi3r1 Oeriiepid ailKpIHIaW b
Bacekere kabineTTinikke ety OolbIHIIA YChIHBICTap OepinreH. bacekere KaOineTTUTIKTI KoJnay KoMmmaHusaa 6ap
MapKeTHHITIK KypalaapiblH 0apiblK KOMIIOHCHTTEpIMEH KaMTaMachl3 €TUITCHAIr Typasibl KOPBITBIH/ABI JKacalFaH.
Bacexkere kabineTTi Tayapiaapasl ©HAIPY JKOHE THIMJL XKY3€re achlpy KoCITOPHIHHBIH 6MipIISHIIK KOPCETKIMI OOJIBII
TaObLIa IBI.

Tyiiin ce3mep: 0ocekenecTik JNeHrei, (akTopiap, HAPHIKTHIK YKOHOMHKA, KOMIAHHUAHBIH Oocekere KadinmeT-
Tijiri, 6ocexere KaOUIeTTLIIriH KaMTaMachI3 €Ty, 0ocekere KabineTTi Tayapiap.

C.H.AbueBa, JI.K. MaTkapumoBa
Kazaxckuii HarmoHaNBHBIN TeJarorudaeckuii yausepcuret uM. Abasi, Anmarer, Kazaxcran;
KOHKYPEHTOCHOCOBHOCTDb KOMITAHUHA

AHHOTanusi. B crathe paccMaTpuBacTCsA, YTO B YCJIOBHSX PBIHOYHOW SKOHOMHKH KOMIIAHHUS JIEHCTBYIOT B
KOHKYPEHTHOU Cpejie, YTO SBJISIETCS HEOTHEMJIEMOW YepTON pBIHKA, 00ECICUMBAIOIIETO BBIMYCK KaYeCTBEHHOMN
MPOIYKIIUH, BOCTPEOOBAHHO MOTpEOUTEIEM.

Kpome Toro, B craTbe pacCMaTPHBAIOTCS CYIICCTBEHHBIC Pa3IMuMsi MEXKIy KOMIIAHHMEH U ee Kareropuei
KOHKYPEHTOCIIOCOOHOCTH TOBapa. Taryke aBTOp B CBOEH pabOTe BhIJCISIET OCHOBHBIC IPU3HAKA KOHKYPEHTOCIOCO0-
HOCTH TIpeanpusaTHs. JlaHBl peKOMEHIAIMH 110 JOCTHKEHHUIO KOHKYPEHTOCTTOCOOHOCTH. ClieNiaH BBIBOX O TOM, YTO
MOIepKaHNe KOHKYPEHTOCIIOCOOHOCTH 00ECIeYMBACTCS BCEMH KOMITOHCHTAMH HMEFOIIUXCS y  TIPEATPHSTHS
MapKETHHTOBBIX CpencTB. [Ipon3BoicTBO M 3P (hHEeKTHBHAS peanu3alysi KOHKYPEHTOCIOCOOHBIX TOBAPOB SBIISFOTCSI
0000IIAIOIIMM TIOKA3aTEeNeM KHU3HECTOMKOCTH PEIPHUSITHSL.

KnioueBble ca0Ba: ypOBCHb KOHKYPCHIIMH, PBHIHOYHAS OKOHOMHKA, KOHKYPEHTOCIIOCOOHOCTH KOMITaHHS,
obecrieueHre KOHKYPEHTOCTTOCOOHOCTH, KOHKYPEHTOCIIOCOOHBIH TOBAp.
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INTERNATIONAL EXPERIENCE
INNOVATIVE IMPLEMENTATION IN AGRICULTURE

Abstract. From the experience of foreign countries, an innovative agrarian economy is formed when agro-
industrial production is based mainly on the basis of innovative activity, which is impossible without new
technologies for the formation of a single financial and information space. At the same time, the introduction of
innovations and the increase in the efficiency of agricultural production are creating new challenges: the industry
needs more qualified personnel, at the same time there is a release of workers, which can lead to an increase in
unemployment and outflow of the population.

Keywords: innovations, agriculture, economics, modernization, technology.

INTRODUCTION

A comprehensive approach to the problem of employment is required, including the creation of
processing enterprises close to the production of agricultural raw materials, training programs and
retraining of personnel.

In Australia, in the grain-sowing regions, the weather conditions are much more severe than in
northern Kazakhstan, the precipitation is less, but the yield is 2 times higher. Holland is a country that
occupies one fifth of our Almaty region, but this country annually exports $ 100 billion worth of
agricultural products. And the whole of Kazakhstan, a country 66 times larger than the Netherlands,
exports only 2.1 billion dollars, that is, 50 times less.

Currently, the so-called organic farming is experiencing an era of rapid development in Switzerland.
But knowledge in this area is still noticeably lacking. The Swiss Research Institute for the Problems of
Biological Agriculture is developing new technologies in the field of innovative agricultural production.
Now in Switzerland for biological agriculture, conducted in compliance with the most serious
environmental standards, given to about 12% of all farmland.

The problem, however, is that such agro-production largely depends on modern innovative know-
how. One of the sources generating special agricultural knowledge is in Switzerland and it is called the
“Research Institute for the Problems of Biological Agriculture”

MAIN PART

The US economy has a lot of experience in solving problems of managing the innovation process. On
the basis of the functional division of labor in the economy, a special type of entrepreneurship has
emerged and is actively developing, specializing in innovation, which has been called the “risk business™.
Within the framework of US agro-industrial companies, such management methods and forms of
organization of innovation processes were developed that would fit as much as possible into the principles
of functioning of large economic organizations.

Tax measures in the form that was applied in the United States, Canada or Australia, had a rather
strong stimulating effect, and enterprises responded to the decrease in the R & D price by increasing their
costs. For example, in the United States it turned out that how much money the state did not get in the
form of taxes that could finance this kind of activity, about as many firms invested additional funds for R
& D. In general, up to 40-60% of non-taxable profits of corporations are sent to the field of R & D to
update production, fixed assets.
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In the UK, Germany, Italy, Canada, USA and Japan, enterprises operating at a profit have the right to
deduct 100% of R & D expenses from the tax base. In Austria, this value is 105%, in Australia and
Denmark - 125% (according to the OECD).

In creating an innovative economy, the decisive role belongs to the state. Funding is provided by the
state or through venture companies, alliances or business associations, and the state provides:

* development of forms and methods of state support of innovation entities;

« selection of priorities in the field of innovation;

« strategic planning, determining the list of goods and services that may be subject to a state order;

+ formation of an innovation infrastructure, including the creation of specialized subjects of
innovation activity of a state, intersectoral, sectoral and regional nature;

« stimulating the transfer of foreign technologies by creating conditions for a civilized technology
market, that is, by recognizing all international conventions in the field of copyright, patent and trademark
protection;

+ creation of self-organization mechanisms in the innovation sphere, encouragement for the
participation of large capital in innovative projects;

« examination and analysis of innovative projects.

Analysis of the innovation state in the republic consisted in the development of theoretical and
methodological foundations, conceptual provisions for the formation of a system for the development of
innovations in agriculture, taking into account the use of the institute of agricultural consulting in the
process of innovative support for rural producers. Within the framework of the proposed system for the
development of innovations in agriculture, the theoretical foundations and methodological provisions of
the formation of the system for the adoption of innovations in agriculture were developed; the economic
essence of innovation activity is revealed as the most effective direction for the development of the
agrarian sector of the economy and a classification of innovations in agriculture is proposed.

Classification of innovations according to the criterion of significance in the development of the
productive forces of society implies their division into the following groups:

* basic innovations - these are innovations that implement the largest inventions and become the basis
of revolutionary upheavals in technology, the formation of its new directions, qualitative changes in the
technological system, the creation of new industries. Such innovations require a long period of time and
large expenditures for development, but they provide a significant level and scale national economic
effect.

* major and fundamental innovations - innovations that have arisen on the basis of a similar rank of
inventions, scientific and technical recommendations, which result in a change of generations of
technology in this area or the emergence of a new technology while maintaining the original fundamental
scientific principle.

Created as a result of mainly applied research and development, new equipment and technology have
higher technical and economic indicators that allow them to meet new needs. The implementation of these
innovations takes place in a shorter time and at lower costs, but the jump in the technical level and
efficiency is much less.

* Medium and combinatorial innovations are the use of various combinations of constructive
connection of elements. Realizing the average level of the invention and know-how, these innovations
allow us to create a basis for the development of new models and modifications of this generation of
technology, to improve the existing technology, to improve the basic technical and economic indicators of
the products.

* small and combinatorial innovations - innovations arising on the basis of small inventions,
innovation proposals, production experience. They are necessary to maintain the technical and economic
level of basic or improve secondary technical and economic parameters of equipment and technology,
improve the parameters of manufactured products, which contributes to a more efficient production of
these products, or increase the efficiency of its use.

Problems of investment security in the agricultural sector:

* in agriculture there is a steady trend of deterioration of financial and economic indicators;

* the profound consequences of the decline in production in the industry are the consistent destruction
of its reproductive potential (technology, land, human factors, undermining of intellectual forces, the state
of science, etc.);
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* lack of own financial resources in agriculture, a significant reduction in long-term lending led to a
significant reduction in investment activity;

* there is no system for organizing investment activities in agriculture, both in the country and its
regions.

Based on the theoretical and methodological analysis of investment management measures,
approaches to assessing investment attractiveness were determined. The most significant is a
multifactorial approach, which is based on the interrelated characteristics of a wide range of factors
affecting investment attractiveness. These include economic potential; general business conditions; level
of development of the market environment; political factors; social and sociocultural factors; political
factors; organizational and legal; financial and several others. The main positions for forming the
investment climate rating score include:

1. Formation of the initial statistical information.

2. Select the object of comparison.

3. Formation of indicators of regional development

The concept of drip irrigation appeared long ago. In its present form, it was developed by Israeli
engineer Simha Blass, who found that slow and balanced watering significantly increases the yield. He
invented a flexible pipeline, with which you can water in the places where it is most needed. In 1965,
Netafim based a whole industry on this technology. Modern drip irrigation systems are even more
efficient. Thanks to advanced technologies, the systems can self-clean and also ensure an even distribution
of water, regardless of its quality and pressure. The most innovative of them allow increasing yields even
in those regions where farming was not possible before.

Biological agents should be understood as beneficial insects and mites intended for the destruction of
pests, as well as bumblebees used for natural pollination in greenhouses and in the open ground.
Biological control is widely used in horticulture and the cultivation of berries. For example, Bio-Bee
exports 8 different types of beneficial insects and bumblebees to more than 32 countries around the world.
The use of these technologies in the cultivation of a number of crops, for example, sweet pepper, reduces
the use of chemical fertilizers by 75%.

A number of companies, such as Hof Hasharon Dairy Farm, SAE Afimilk and SCR Precise Dairy
Farming, are developing state-of-the-art herd management systems based on the monitoring of the
physical condition of the livestock and control of the diet. The introduction and appropriate use of such
systems increases the productivity of the herd by 60%. Thanks to diet planning, the quality of milk is also
improved. Based on the growth dynamics of the dairy cattle breeding segment in Ukraine, the demand for
such technologies will increase.

Applications developed by AKOL help farmers manage the process of planting, watering and
harvesting; deal with drought; plant crops that best fit the climate of a particular area; ensure proper
storage of the crop and temperature conditions; to be engaged in animal husbandry and plant growing. In
Ukraine, the use of such tools is the exception rather than the rule, but the active development of private
farms should increase the demand for such technologies in the future.

Today, there is a variety of potatoes that can grow in a hot, dry climate and be watered with sea water.
Potatoes are one of the main dietary products in most countries of the world. Previously, it was impossible
to grow it in the hot, desert climate of Africa and the Middle East. Now, thanks to innovative varieties,
even farmers in these regions have the opportunity to grow, and moreover, sell potatoes. Tal-Ya Water
Technologies has developed reusable plastic trays that, by accumulating condensate, reduce the need for
crops and trees for water by 50%. Square corrugated trays made of unprocessed PET materials, recycled
plastics and limestone impurities, equipped with UV filters, can be used to grow various crops and trees.

Night temperature differences lead to condensation on both surfaces of the tray, which, with the help
of grooves, goes straight to the roots. When rainy weather trays increase the efficiency of water absorption
by 27 times. The trays also block sunlight, preventing the development of weeds, and protect plants from
extreme temperature extremes. Thus, farmers can save water and use less fertilizer, which in turn reduces
pollution of groundwater.

Recently, a lot of research is underway to create unique means of protecting crops. Already today
there are a number of slowly fissile herbicides and insecticides of selective action, which are not harmful
to beneficial insects. The global market for herbicides is estimated at $ 15 million, with a quarter of this
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amount accounted for by soil herbicides and other pesticides. Modern technologies allow herbicides to
effectively split in clay soils, which provides a slow and controlled absorption of active substances,
preventing their infiltration into the deeper layers of the soil. This reduces the use of fertilizers and
increases their efficiency. Modern insecticides kill the caterpillars of the night moths - pests known to
farmers all over the world - but at the same time, unlike standard means of protection, they practically do
not harm other insects. A high level of protection is provided with minimal use of the drugs themselves,
which, in turn, reduces their negative impact on the environment. Algal ponds fed by liquid industrial
waste are necessary for growing usable products, as they create 30 times rawer materials for the
production of biofuels than cereals. In addition, these small plants, which develop due to the absorption of
carbon dioxide and sunlight, are the raw material for the production of valuable dietary supplements that
are eaten throughout the world.

CONCLUSION

Successful implementation of innovation policy will be promoted by measures to stimulate investors
who invest in the production of high-tech products, the replication of which will speed up the development
of innovative processes in agriculture. This is important to carry out both with the help of investors and by
organizing temporary teams for the implementation of some large innovative project. Other measures to
stimulate this type of activity are also effective: the adoption of tax and benefits for entities implementing
innovations; improvement of the depreciation policy in order to enable enterprises and organizations to
increase depreciation funds as a source of investment; development of high-tech unique equipment
leasing, etc.

In modern conditions, foreign economic support of enterprises and consolidation of efforts of public
authorities aimed at organizing interaction with various countries are extremely important and necessary.
At the same time, the participation of such organizations in international competitions can act as a separate
event.

VK 338.24
J.A. AmepixaHoBa 1, E.C. BaiituiienoBa 2, A.H. HapenoBa 3, M.A. Kanasirozosa 4, K.M. Casbaes *

o o 1
OKkuOacTy3CKHi HHKEHEPHO-TEXHUYECKUH HHCTUTYT UM. aK. K. CaTmaes
Tapa3sckuii rocyjapcTBeHHBbIN yHUBEpcUTET UMeHH M. X. )IynaTuz’3’4

o 5
Kazaxckoro arporexandeckoro yausepcurera nmenu C.Ceidymmna

MEXIYHAPOJHBIN ONBIT UHHOBALIMOHHBIX BHEJPEHUI
B CEJILCKOE XO3SIiICTBO

AHHoOTamus. U3 ombita 3apy0eKHBIX CTpaH, WHHOBALMOHHAS arpapHas JKOHOMHKA (OpMHUPYETCs, KOoria
arpomnpoMBIIUICHHOE MPOU3BOJICTBO 0a3UPyeTCsl MPEUMYIISCTBEHHO HA OCHOBE MHHOBALIMOHHOW JESTENHHOCTH, KOTOpas
HEBO3MOXKHA 0€3 HOBBIX TEXHOJOTHH st (POPMHUPOBAHUS €TUHOTO (PMHAHCOBO-UH(POPMAI[MOHHOTO TPOCTpaHCTBa. BmecTe
C TeM BHEIpEHHE MHHOBALWI U MOBBIILICHHE d(P(HEKTHBHOCTH CENbCKOXO3IHCTBEHHOTO MPOU3BOACTBA (HOPMUPYET HOBBIC
BBI30BBI: O0Tpaciu TpeOyroTcs Ooee KBaMU(YUIMPOBAHHBIC KaPbl, OJHOBPEMEHHO MPOUCXOANUT BBHICBOOOXKICHHE pabounx
PYK, YTO MOXKET MPUBECTH K POCTY 0e3paO0THUIIBI U OTTOKY HACEICHHSI.

KiaroueBble ¢j10Ba: HHHOBALMH, arpOIPOMBIIUICHHBIA KOMILIEKC, CEIBCKOE X035HCTBO, SKOHOMHUKA, MOICPHH3AIIUS,
TCXHOJIOTHUH.
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> M.X.Hdynatu aTeiHaarsl Tapa3 MEMIIEKETTIK yHUBEPCUTETI;
5 v .
C.Ceiipymun aTbinaarbl Kazak arpoTeXHUKANBIK YHUBEPCHTETI

AYBLJI IHAPYAIIBIHBIH XAJIBIKAPAJIBIK TOXKIPUBECI MTHHOBALNUAJIBIK ICKE ACBIPY

AnHotanus. Iller engepaiy ToxipuOECIHEH arpoeHEPKACINTIK OHMIIpiC HETi3iHEeH WHHOBAILMSJIBIK KbI3METKE
HeTi3eNnreH, Oysl OipbIHFall Kap KbUIBIK JKOHE aKMapaTThIK KEHICTIKTI KaJBINTACTHIPY YIIIH JKaHa TEXHOJOTHSIAPCHI3
MYMKIiH OOJIMaraH Ke3[e MHHOBAIMSUIBIK arpapiblk SKOHOMHKA Kanbinracaasl. COHBIMEH KaTap, MHHOBALMSUIAP/IbI CHI13Y
JKOHE aybUIIIAPYaNIBUIBIK OHIIPICIHIH THIMIUIINIH apTTHIPY KaHa MiHACTTEep/l TyAbIpaJbl: calara OUTIKTI Kaapiap KaxerT,
COHBIMEH 0ipre >KYMBICCHI3/IBIKTBIH KOFaphlIaybl XKOHE XaIbIKThIH JKYMBICCHI3/IBIK ACHICHiHIH apTyblHa OKeyl MYMKIH.

Tyiiin ce3aep: MHHOBAIMSUIIAP, aybUT HIAPYALIBUTBIFbL, SKOHOMUKA, KaHFBIPTY, TEXHOIOTHSIIAP.
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STIMULATING THE DEVELOPMENT OF PUBLIC-PRIVATE
PARTNERSHIP IN THE FIELD OF SCIENCE AND INNOVATION

Abstract. Currently, public-private partnership (PPP) is recognized in Kazakhstan as one of the main
instruments for the implementation of economic policy, which is noted in many policy documents. However, the
level of use of PPP opportunities in the field of science and innovations remains low due to the unsettled processes of
interaction of PPP participants. In this regard, this article examines the issues of the expanded use of PPP in the
scientific and innovative sphere in Kazakhstan. The work identified the features of the use of PPP in the science and
innovation sphere, outlined its principles, and highlighted the incentives of stakeholders to participate in PPP
projects. In addition, on the basis of studying the experience of developed countries, measures have been developed
to expand the use of public-private partnership mechanisms in science and innovation in Kazakhstan. Prospective
directions for the development of the PPP mechanism for innovation are examined through the prism of the needs
and objectives of industrial modernization in the context of the sustainable development of Kazakhstan and the
characteristics of the global economy, under which this modernization will be carried out.

The main conclusions and proposals formulated in the article can be applied by state bodies in the course of
developing state and regional programs supporting scientific and innovative activities. The results of the study can
also serve as the basis for more in-depth studies.

Keywords: public-private partnership, science, innovation, stimulation.

Introduction. In XXI century the increment of labor efficiency and GDP in the developed countries
is ensured mainly due to issue and sale of science-intensive products and services. The innovation process
has gradually transformed from “occasional” economic phenomena to the dominant of economic
development.

The relative share of science-intensive products in the world market for the USA is 36-40%, Japan —
about 30%, Germany — 16%, China — 6% [1]. Unfortunately, in Kazakhstan the share of innovative
products and services is just 1.59% of the GDP [2] due to raw material orientation of the national
economy sectors. Starting from 2003 Kazakhstan set to the industrial-innovative development assuming
the diversification of economy and transition to the innovative model of economy development. Solving
of this task is mainly connected with modernization of scientific-research sector where the important role
is given to adoption of the public-private partnership (PPP) as a factor stimulating the development of
innovative economy. The positive experience of the public-private partnership development in the
developed countries shows that it allows not only optimizing the risks of scientific-research activity
implementation, but is an instrument for attraction of large business to creation of new products and
technologies.

Along with this, the process of the public-private partnership implementation in the field of science
and innovations has a range of problems impeding its widespread introduction; these problems are mainly
connected with insufficient methodological elaboration of PPP mechanisms forming regarding the
innovation field, underestimation of real influence of PPP institute on the country economy, and, first of
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all, on development of integration links of public and business-structures in joint projects that confirms the
topicality of the research.

Methods. The research was based on mutually supportive general scientific and private methods of
knowledge, systematic, concrete-historical and integrated approaches, instruments of strategic and
production management. Each method was used according to its functional possibilities to ensure the
representativeness of the research results.

Results and discussion.

The PPP programs in the innovation field differ from traditional concessional and other contractual
forms of PPP in infrastructure sectors and include: stimulating of cooperation between scientific and
industrial sectors of economy; support of high-technological start-up and “spin-off” companies; assistance
for technologies transfer; forming of innovative clusters. Under the PPP projects implementation in
scientific and innovation fields the State is a guarantor of risk share especially at initial stages of
innovative process.

The PPP in the innovative field can be described as a long-term institutional and organizational
alliance between the Sate and business to implement socially important projects and programs in wide
range of industrial sectors and scientific researches fields [3].

According to definition of the OECD Committee on scientific and technological policy, the PPP in
innovative field means “any official relations or agreements for fixed period of time between public and
private participants at which both sides interact in decision making process and co-invest limited
resources, such as funds, personnel, equipment and information to achieve particular goals in specific field
of science, technologies, and innovations” [4].

The PPP has firm traditions in a lot of European countries, harks back to the history of the industrial
revolution in Europe. Initiation and support of PPP at micro-level and assessment of programs at meso-
level is a key part of many European, national, and regional programs. In the beginning of 2000 the issue
was set on a new paradigm of PPP in scientific research and development works (R&D) [5].

The PPP was the important part of the industrial policy and programs of postwar Japan, especially in
the mid of 1970-80-s. The structural changes favored the State to take the initiative in in assisting the
cooperation between the industry and universities as means for mastering technologies to develop local
economy, especially in creating of jobs [6].

The PPP in innovative field can be classified depending on the type and characteristics of participants,
including:

a) partnership between universities and industry;

0) partnership between the State and industry;

B) partnership between scientific-research institutes and industry;

r) combination of the partnerships mentioned above joining several scientific-research institutes of the
government with each other and industry.

The PPP becomes a key component of policy in the field of technologies and an instrument to
enhance the national competitiveness. Each of the partnerships participants has its own motivation for
cooperation (Figure 1).

Under the PPP the State not only shoulders a part of risk, but invests significant menas into new
projects. Its main designation is creation of economy-wide conditions determining the development of
innovative activity.

The successfulness of the PPP mechanisms application in the innovative projects can be determined
by the following factors:

— Political and institutional base of PPP projects (clear distribution of obligations in the state system,
determination of frame conditions for negotiations with private investors);

— Stable political-legal environment (general system of rules, ypical agreements, facilitation of legal
system to decrease transaction fees);
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Figure 1 — Motivation for PPP participants in scientific and innovative field

— Effective structure of economy and fair distribution of opportunities and risks;

— Ability for precise calculation of fees and benefits of a project;

— Wide investment opportunities due to availability of adequate mechanisms of distribution and
mitigation of risk, and financial structuring if the innovative project;

— Free access to private investment markets;

— Opportunity to optimize the mobilization of private capital per unit of government expenditures;

— Risk management of the governmental sector of economy;

— Development of effective instruments for the governmental management of innovative field.

In scientific-technological and innovative fields the following PPP forms can be applied:

—  Co-financing of scientific-research projects at pre-competition stage (motivation for industry is
transfer of rights on research results and developments for its further commercialization);
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—  Co-financing of early stages of commercialization (“seed”, venture financing);

—  Creation of joint investigative centers at socially important fields (healthcare, protection of
environment, defense).

At the present moment a lot of developed countries reduce direct governmental interference into the
innovation process and private business increase expenses for R&D [7]. At the same time, the range of
indirect encouragement measures extends due to tax relief, soft loans, focused support of small business,
forming of necessary innovative infrastructure and commercialization of technologies.

In view of PPP encouragement in the innovative field, interesting is the experience of some European
countries. The enterprises of the European Union countries participating actively in developing and
adopting of innovations has a right to form innovation not taxable funds from the received income. The
size of such fund can be from 16 to 50% of the enterprise income. Tax concessions are also used in the
form of tax benefits from the volume or increment of company expenditures for R&D.

The Great Britain applies actively a scheme of government lending implemented through specially
created guarantee funds. The system works as follows: an innovation company addresses to a loan office
for typical loan, and the State guarantees 70-85% payments of the provided amount of loan.

A lot of developed countries use widely the share form of financing of innovative projects that
assumes the participation of government, private business, universities, local authorities, and other
structures. This form is mostly used by the USA and such European countries as Great Britain, Greece,
Spain, Netherlands, Poland, and Swiss. The application of this form of financing allows for better
integration of interests of customers and R&D executors, and favors material encouragement of
researchers, rational distribution of attracted funds and risk of its investments among all participants of
innovative projects.

Despite some differences in details, the general principles of innovative systems forming in the
developed countries assume that the governmental role is to assist in producing fundamental knowledge
and a set of strategic technologies, and creation of infrastructure and favorable medium for innovative
activity of private companies, and the role of private sector is to create technologies basing on own
researches and developments, transfer and market mastering of innovations.

The western models of the public-private partnership in developing the innovative infrastructure
assume, as rule, the domineering of the public financing at the early stage of an innovative project when
“money for seeding” and reliable guarantee are required for the start.

For example, in Germany, France, Holland, the public share in common investments at creating the
innovative infrastructure facilities is about 75%, in the Great Britain — 60 %. At later stages of exploitation
and functioning of the facilities, the situation changes to the opposite side — the role of private sector in co-
financing increases. The government finances, mainly, the fundamental research implemented by
universities, research laboratories, and by institutes, renders selective aid to innovative developments in
the private sector. It is interesting to note that the approach to distribution of the governmental resources to
support R&D in the private sector differs depending on a country. For example,in contrast with the
European Union countries (EU) with prevailing diversified approach to distribution of funds among
private companies, in the USA the funds allocated by the government to research and development works
are concentrated at small number of companies — only 0.5% of American companies receive 84%
governmental assignations for R&D.

The model with prevailing governmental financing of R&D (more than 50%) remains in the EU
countries — Portugal, Greece, Poland, Hungary, Romania, Bulgaria.

The following forms of PPP development adequate to prospective stages of Kazakhstan economy
development can be assumed:

— Activation of the public institutes of developments activity with more precise orientation on the
achievement of the industrial modernization goals;

— Foreign investments and assistance in Kazakhstan capital flow to foreign markets including the
part of direct and portfolio investments;

— Forming of large vertically integrated companies with participation of governmental assets to
create the growth points of high-technological manufactures and clusters;

— Improvement and development of different forms of the governmental protection and patronage of
the national companies entering the foreign markets of the end products;
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— Forming of the system of accelerated innovative-technological development of economy basing
on the public-private partnership.

Considering the directions of the public-private partnership development it can be noted that in this
case it is reasonable to search new, more complicated and integrated forms of PPP. This does not imply
the abandoning of traditional forms, such as participation of government in business-structures capital,
state procurement, rendering of the national guarantees and different types of instruments of
administrative-regulatory type. However, taking into account the peculiarities and demands of the
industrial modernization, these simple forms of PPP could be insufficient. In addition to the large-scale of
the industrial modernization tasks, another important factor influencing on the configuration of the public-
private partnership is activation of globalization processes.

It is reasonable to develop and adopt more complicated, multi-component forms and methods of joint
actions of the governmental institutes and business-structures allowing for daster and more efficient
implementation of the industrial modernization. At this, it is reasonable to focus on disposal of
entrepreneurship potential of the government that is currently used to limited extent. Namely the
entrepreneurship functions of the state can have the dramatic impact on enhancing the PPP effectiveness
and accelerate the process of the industrial modernization.

The public-private partnership should be the base of a new mechanism of science financing. The
allocation of the budget finds should be added with flexible mechanisms of co-financing of researches and
developments by the government and business. For these purposes, in particular, it is necessary to use
widely the opportunities of developing institutes (Investment Fund, Agency on Technological
Development, Science Fund) and public holdings created in Kazakhstan. Now, its share is only 0.4% of all
expenses on the science.

Considering the prospective trends of the PPP mechanism development regarding the industrial
modernization it is necessary to base on two main imperatives: demands and tasks of the industrial
modernization in the context of sustainable development of Kazakhstan and features of the global
economy under the conditions of which this modernization will be implemented.

Conclusion. The conducted research allowed forming the following main trends of forming and
development of the public-private partnership in scientific and innovation spheres:

1. Mutually reinforcing participation of the government and market in the innovation processes.
There should be no alternative — either comprehensive regulation of innovative activity on the part of the
government, or its forming under the influence of market forces nature. The government assists the
market development, but not replaces it. The budget financing should play a role of a start push, be a
signal sent by the government to private business encouraging it to more active activities, to attempt to “do
a first step”;

2. The division of innovation risks between the government and business. It is necessary to apply an
approach at which the government and private sector being the equal partners solve together the problems
of innovative-technological development, and share the responsibility while implementing the innovation
projects. The programs of public-private partnerships should be developed focusing on assistance of
private sector in implementing the advanced and high-risk technologies. These partnerships can be in the
form of cooperation agreements joining industrial enterprises, governmental agencies, research institutes,
and universities in different combinations for joint achievement of definite science-technological results.
While co-financing the projects on the part of the government it is desirable to concentrate the projects
management in the hands of business or specialized middleman organizations;

3. Application of decentralized channels of the governmental support for the innovation activity. The
governmental support should preferably be implemented not through direct financial subsidizing of budget
funds, but through simultaneous use of different channels.  Particularly, this requirement is met by
improvement of “development institutes” network, and transfer of a part of governmental support
functions to private middleman that reduces the risk of corruption;

4. Naturalization of the governmental support for the innovative activity. The transparency of the
support channels strengthens is financial subsidies to industrial enterprises are replaced by services of the
government. The government could undertake the financing of programs on personnel training,
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international certification of small enterprises, information support, etc. For business such programs
should be free. Another type of natural grant could be rendering of land sites on the territory of the state
research institutes and universities to technological parks, innovation centers.

5. Support of enterprise networks. The innovations support programs in small and medium business
should be focused not on individual enterprises, but on its groups, for example in the form of sectorial or
territorial associations. The interaction of the government with enterprise groups will allow, on one hand,
to decrease the expenditures on such programs and on another — favor the small enterprises entry into
market not as individual manufacturers, but as economic entities joined into the networks by mutual
connections, joint use of techniques, resources, etc. Such networks can further transform to innovation
clusters.
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FbIUIBIM MEH HHHOBAIUAJIAP CAJIACBIHAAYbBI MEMJIEKETTIK-)KEKE
OPIIITECTIKTIH JAMYBIH BIHTAJIAHABIPY

Annorauus. Kasipri yakeirra Kazakcranma memiekerTik-keke apintectik (MXKO) 3KOHOMHUKANBIK casicaTThl icKe
achIpyJbIH HETi3ri KypajjapblHbIH Oipi Oonbin TaOblmanbl, Oyl KeNTereH KYXKaTThIK Oarjapiamainapia OenrineHreH.
Anaiina FpUIBIM MEH MHHOBauusuiap canacbiHza MOKO MyMKiHAIKTEpiH KOJAaHy JEeHreli oy KyHre TeMeH OOJIBI OThIp,
oHbIH ce0ebi MXKO KaThicylIbIIapbIHBIH ©3apa 9PEeKeTTeCy MPOLECTEPiHIH QJICI3 YHBIMIACTHIPBUTYbIHIA KaThp. OChbIFaH
OaiinanpicThl Oy Makanaga Ka3akCTaHHBIH FBUIBIMU JKOHE HWHHOBALMSUIBIK canackiHaa MOKO KypanjgapblH KeHIHEH
KOJIaHy Macenenepi 3eprrenreH. JKyMbIcTa FUTBIMH-HHHOBAMSIIBIK canaga MOKO konpaHy epekienikTepi aHbIKTalFaH,
OHBI KOJJaHy Karuianapbl OenrineHin, MJKO jxo0anapblHbIH KaThICYIIBUIAPBIH BIHTAJAHABIPATBIH CTHMYJIIAPBI
kepcetrinmredn. OnaH 0acka, JaMblFaH eIACpAiH TokKipuOesnepiH 3epTrey HeriziHae KaszakcraHmarbl FBUIBIMH JKOHE
UHHOBalMAIBIK KbI3MeTTe MDOKO TeTikTepiH KoijaHy MLIeHOepiH KEHEWTy MakcaTbhlHAA ic-LIapajap O3ipJIeHIeH.
WuroBanusnbIK Kpr3MerTeri MOKO TeTiriH qaMeITyabIH 6achkiM OarbITTaphl KazakcTaHHBIH TYPaKThl JaMYbl MEH JKaHFBIPTY
iCKe achIpbUIATBHIH KahaHIBIK DKOHOMHKA EPEKLICTIKTepi asChlHIA WHIYCTPHAIIBIK JKAHFBIPTY KAKETTUTIKTEpI MEH
MIH/IETTEp] PU3MACHI APKBLUIBI KAPACTHIPBLIFAH.

Makanazga KaJbITACTHIPBUIFAH HETI3r1 YiFapbhIMIap MEH YCBIHBICTAp FBUIBIMH JKOHE HHHOBAIMSUIBIK KBI3METTI
KOJIJAy/IbIH MEMJICKETTIK JKOHE aMaKThIK OarJapiiaMallapblH 93ipJey Ke3iHIe MEMIICKETTIK OpraHAapMEH KOJIaHbLIYbI
MYMKiH. 3epTTey HOTHKeIepi coHail aKk OHbI apbl Kapail TepeHaeTe 3epTTey YIIiH Heri3 0oia anajisl.

TyiiiH ce3aep: MEMIICKETTIK-)KEKe OpINTECTIK, FhIIBIM, HHHOBAIMSJIAP, BIHTAIAHBIPY.
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CTUMYJIHUPOBAHUE PA3BUTUA T'OCYJAPCTBEHHO-YACTHOI'O TAPTHEPCTBA
B COEPE HAYKH U THHOBALIUAM

AnHoTauus. B Hacrosiiee Bpemst rocyaapcrBeHHo-uactHoe naptHepcTBo (I'UIT) mpusnano B Kazaxcrane ogHuMm u3
OCHOBHBIX HHCTPYMEHTOB peaJu3allid HSKOHOMHMYECKOH TIONUTHKH, YTO OTMEYaeTcs BO MHOIUX IPOrPaMMHBIX
nmokymeHnTax. OiHaKO ypOBEeHb HCHONb30BaHHS Bo3MoxkHocTed ['UIT B cdepe Hayku M MHHOBALUi OCTAaETCS HU3KUM
BCJIEICTBHE HEHAJIAXKEHHOCTH MTPOLIECCOB B3auMoieiicTBHsl ydacTHUKOB ['UII. B 3Toli CBsA3M B TaHHOM CTaThe UCCIENYIOTCS
BOMpOCHl pactiupenHoro npumenenus [UI1 B HayuHol u mHHOBaMoHHOH cepe Kazaxcrana. B pabote ompeneneHs
ocobennoctu npumeHenus [UIl B Hay4yHO-WHHOBALIMOHHON cdepe, 0003HAYEHBI €ro MPUHLMUIBI, ¥ BBIAEIEHBI CTUMYJIbI
3aMHTEPECOBAHHBIX CTOPOH OT ydacTusi B mpoektax ['UIl. Kpome Toro, Ha ocHOBE HM3y4deHHs OMbBITA Pa3BUTHIX CTPaH,
pa3paboTaHbl MEphI MO PACHIMPEHUI0 IPUMEHEHHs MEXaHU3MOB I'OCYJapCTBEHHO-YACTHOI'O IMApPTHEPCTBA B HAYYHOH U
WHHOBAIIMOHHOW gesitensHOocTH B Kazaxcrame. IlepcrektuBHble HampaBneHuss pa3BuTus wmexanmzma [UYIl B
WHHOBAIIMOHHOM JEATENIbHOCTH PAacCMOTPEHbI Yepe3 NpU3My HOTpeOHOCTel M 3ajJad MHAYCTPHAJIbHOM MOAEpPHHU3ALUHU B
KOHTEKCTe YCTOWYMBOTrO pa3BuThs KazaxcraHa m 0coOCHHOCTEH TI00adbHOW 3KOHOMHKH, B YCIOBHSX KOTOpOH Oyner
OCYILIECTBISTHCS 3Ta MOACPHU3ALIHUS.

OCHOBHBIE BBIBOJIBI W TNPEUIOKEHHS, c(HOPMYIHPOBAHHBIE B CTaThe, MOTYT OBITh NMPHUMEHEHBI I'OCYAapCTBEHHBIMU
OpraHaMH B XOJie pa3pabOTKu TOCYIApCTBEHHBIX M PErMOHAIBHBIX MPOrpaMM IOJAEPKKH HayuyHOH M MHHOBALMOHHON
NeITeNbHOCTH. Pe3ynbTaThl MCCIENOBaHHS TAaKXKE MOTYT MOCIYXXHTh OCHOBOW il NMPOBEHEHHs Ooliee YIiTyONeHHBIX
HCCIIEIOBaHHUM.

KuroueBble c10Ba: TocyapcTBEHHO-UYAaCTHOE NApTHEPCTBO, HAyKa, MHHOBAIIMH, CTUMYJIMPOBAaHUE.
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ACTUAL PROBLEMS OF THE FORMATION
OF SOCIAL RESPONSIBILITY OF BUSINESS
IN THE REPUBLIC OF KAZAKHSTAN

Abstract. The social responsibility of business is subject to interdisciplinary research. In addition to economics,
psychologists, sociologists, political scientists, etc. study various aspects of entrepreneurial activity.

Government intervention in the area of social responsibility of business should be of a recommendatory,
framework character. The positive Soviet experience in shaping social policy has become an example for the labor
and trade union movement throughout the world. Especially important for the development of social responsibility in
the country is precisely the moral support of these processes by the state - the establishment of titles, medals, prizes
and certificates. Moreover, some tax breaks for corporations are even more profitable for the budget and society,
since corporations are able to more accurately and efficiently solve local regional problems through social
responsibility.

Keywords: social responsibility, economics, science, security, problems, corporations.

INTRODUCTION

Humankind has always been excited about the ideas of creating such a society that would provide the
best natural economic order. Thinkers, scientists, researchers nurtured and developed the ideas of a social
state, a social market economy, a welfare society, a social economy. Thus, the concept of the welfare state
was formulated in the middle of the XIX century. German scientist Lorenz von Stein. It was based on the
principles of social justice and equality, guaranteeing and protecting the state of the economic rights of all
social classes, regardless of their social affiliation [1].

The concept of “market freedom” and equitable distribution according to the principle of “social
equalization” was conceptually first described by A. Muller-Armak in the book “Economic Management
and Market Economy”, published in 1947, where he also used the term “social market economy” for the
first time. German neoliberals (V. Ropke, L. Erhard, V. Oiken, etc.) considered the “social market
economy” as a path to “economic humanism”.

MAIN PART

The model of “social market economy” was largely consonant with the model of institutionalists that
emerged in the 60—70s of the twentieth century about the “welfare society”. In both models, the provisions
on the exploitation of man by man and class antagonism are rejected; Both models are based on the idea of
an active social function of the state to ensure all citizens equal rights and equal opportunities to receive
social services and improve their well-being. The outward manifestation of "universal welfare" is seen not
only as an increase in the number of shareholders in various sectors of society, but also as an increased
stability of all public institutions, confidence of a significant part of workers in the future, etc.

Social responsibility of business is the voluntary contribution of business to the development of
society in the social, economic and environmental spheres, which is directly related to the main activity of
the company and goes beyond the legal minimum.
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Social responsibility of business is also divided into internal and external.

To the internal social responsibility of business

Include:

+ Safety.

* Stability and maintenance of socially significant wages.

* Social security of employees.

* Development of human resources through training and advanced training programs.

* Implementing standards.

To external social responsibility of business

Relate:

* Responsibility to consumers of goods and services (production of high-quality goods).

* Promoting environmental protection.

* Social investment in local community development.

* Sponsorship and corporate charity.

All the many points of view on the problem of social responsibility of business can be laid between
the following two alternatives:

1. Responsibility of a business is limited to creating jobs and ensuring their effective use. The practice
of this responsibility is manifested in two main models:

- In the Anglo-American (liberal) model, the employee receives a salary and through private
structures independently satisfies his diverse social needs;

- In the European (social) model, business pays rather large taxes, and the state creates the conditions
for the realization of the most significant social needs of the population.

The concepts of a welfare state, a social market economy, a social economy have found concrete
embodiment in the economic systems of many European countries after the Second World War. Western
European countries call themselves social states, consider their economies to be social, ensuring a high
level of welfare of the population, a set of socio-economic institutions that direct the functioning of all
elements of this system to the realization of the goals of social justice, security, high level and quality of life.

The main goal of economic reforms in Kazakhstan is to create a social market economy based on the
formation of a model of civil society. Among modern domestic studies on this issue, the scientific works
of the famous economist U.B. Baimuratov to create the theoretical foundations of a new harmonious
social economy such as “Social Economy”, “Socialization in the economy: from the individual to the
state”, “Harmony of society and the economy: the world paradigm”. Economists rightly point out that "the
author essentially laid the foundation for a new scientific direction, which has unconditional relevance and
a great future" [2, p. 7].

Socialization of the economy determines the socialization of the economic activities of all economic
entities and the social responsibility of entrepreneurship and business becomes an integral part of this
process. The problem of social responsibility of business is one of the urgent problems of modern socio-
economic development and is still the focus of attention of Western researchers [5, 6].

The trends of the world socio-economic development are also related to the economy of our country,
as with the transition to a market-oriented development path, we are joining the world economic space.

Socialization of the economy and the socialization of business are interrelated and interdependent. As
the socialization of the economy determines the social orientation of the activity of entrepreneurship, so its
socialization is a system-forming element of the creation of a social economy. Therefore, the formation
and development of social responsibility of domestic business is one of the urgent, main problems of our
economy.

Today, there are a number of factors and circumstances that determine the actualization and
prioritization of the problems of social responsibility of business. Among them, we will pay attention to
such factors as the increasing importance of intangible factors of economic growth associated with the
development of human potential and the need to expand the circle of subjects in solving social and
economic problems.

In modern conditions, the competitiveness of firms operating in the world market, national
economies, largely is determined by factors related to quality, not price. This is due to the domination and
effect of imperfect competition. Among the factors that are on the quality side, the most significant is the
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ability to innovate and perceive new technological advances, which are based on human, intellectual,
social capital, that is, the quality of labor and the motivation of employees. The researchers note that this
circumstance sets the economic imperatives of business socialization [7, p. 90].

In a market economy, firms act as the most important macroeconomic entity. As a major producer of
goods and services, the business, until about the 1970s, was primarily financially involved in solving
social problems through paying taxes and promoting charitable programs. Meeting the social needs of
society remained the prerogative of the state. For the most developed countries, there is a high standard of
social security coupled with a high level of government social spending.

Today, in most developed countries, the state budget redistributes from 1/3 to one // GDP. However,
supporting the existing level of social guarantees requires a further increase in investment. In modern
conditions, such trends of demographic and socio-economic development as the aging of the population,
destabilization of employment associated with the growth of its flexible and non-standard forms and a
decrease in the number of steadily employed in the state and corporate sectors, the decline of prestige of
skilled industrial labor. At present, this is aggravated by the impact of the global financial crisis, which has
led to an aggravation of the employment problem, to mass unemployment. The economic, political
instability of the world order has led to increased migration flows from disadvantaged countries to
countries of high living standards, which to some extent pose threats of extremism and terrorism. The
solution to these problems can no longer be provided only at the expense of the state budget. It is
necessary to develop new mechanisms for the development of the social sphere, the solution of socio-
economic problems.

Firms, business structures, as a macroeconomic entity, should become an equal partner of socio-
economic development. In the formation of an active strategy of social development, business should unite
efforts with the state and public organizations. The competitiveness and productivity of the business itself
will depend on the success of these efforts. Business must take into account the interests of the participants
in the production process and bear its part of responsibility for solving growing problems in the social and
labor sphere. Otherwise, this will affect the position of firms. Social polarization and destabilization will
increase, which will require large financial resources for its resolution. This will lead to high taxation of
commercial structures in the first place, which will reduce competitiveness, worsen the economic situation
and further exacerbate social problems.

The experience of the highly developed countries of the world clearly demonstrates that social
problems are not solved only by the state. The commercial sector should also be actively involved in this
process, since the well-being of society, stability and competitiveness of a country depend on the
responsibility of each member, each civil institution. The main prerequisite for such cooperation is to rely
on a socially responsible business. The principles of corporate social responsibility, further development
and improvement of collective bargaining mechanisms in labor relations have received the corresponding
legal basis. In this regard, it should be noted that the norms prescribed in the old Labor Code and social
legislation, enshrined the functions of social responsibility for the state itself. This led to the fact that the
obligations of the employer not only to ensure the social well-being of their employees, but also the
minimum social guarantees specified by law were not actually fulfilled.

Today, thanks to the actions or, rather, the awareness of entrepreneurship of their role and place in
solving state tasks, the terms “socially responsible”, “socially oriented” from some virtual model are
gradually becoming a reality. Elements of socially responsible entrepreneurship are taking root in the
business culture of many Kazakhstani companies. Companies and entrepreneurs create new jobs, are
engaged in charity work, carry out specific work on the development of the socio-cultural infrastructure of
the city and village. Among them are LLP “KOKTEM GROUP LTD” from Almaty, JSC
“Aksaygazservis” from the West Kazakhstan region, JSC “Kentau transformer plant” and many others.

Such examples of a responsible, humane attitude of the representatives of the country's business
community to the issues of social and cultural development are not isolated, they create confidence that
this phenomenon is becoming widespread. The experience of domestic entreprencurs and companies
convinces that social responsibility not only enhances its image, but also contributes to the development of
the enterprise and the promotion of business. And this is normal, because global practice shows that
companies that adhere to such principles can increase sales, strengthen the position of brands in the
market, increase their own investment attractiveness and even reduce the cost of production.

— 116 ——




ISSN 2224-5227 3.2019

In Western countries, social responsibility for many companies has long been a means of obtaining
additional not only material, but also moral dividends. After all, a socially responsible business is a
business that primarily supports the foundations of a civilized life and the establishment in society of such
universal human values as morality, honesty, safe and healthy life, good and fair education, and others.

Social responsibility is a conscious investment in the future. The more successful the business, the
healthier the society, and the healthier the society, the more successful the business. Similar
interdependence

In all regions where Kazakhmys enterprises operate, there are 36 kindergartens on the balance of the
corporation, which are attended by 5,700 children. All these children's institutions are united in a private
institution “Preschooler”, the sole founder of which is the corporation. For the maintenance of preschool
institutions only in the cities of Zhezkazgan and Satpayev monthly sponsorship is provided in the amount
of more than 14 million tenge. Kazakhmys Corporation implements a large program, including measures
for environmental protection and maintenance of environmental facilities. For these purposes, it spends
about $ 23 million annually. On environmental issues, a special committee has been created in the
company, which consists of independent directors and well-known experts in this field. International
standards on ecology are gradually being introduced at all Kazakhmys enterprises.

In practice, it fully provides for the livelihoods of the cities of Zhezkazgan, Balkhash and Satpayev, as
well as more than a dozen villages, contains over 90 large social facilities on its balance sheet.

Showing interest in raising the level of employment among the population of the Karaganda region,
Kazakhmys is actively working to create new jobs. In relations with the state and its bodies, Kazakhmys,
first, annually pays about $ 200 million in taxes and other obligatory payments to the budget. Therefore, in
particular, the corporation provides filling up to 98% to the city budgets of Zhezkazgan and Balkhash.

One of the most notable events in the sphere of relations between our corporation and local authorities
was the conclusion of a memorandum of cooperation with the Akimat of the Karaganda region. According
to this document, the Akimat, in particular, undertakes to promote the company's projects in developing
business activities and creating conditions for the investment climate. In addition, the authorities assume
responsibility for organizing the construction and operation of transport and engineering infrastructure
facilities.

At the same time, at traditional meetings with voters, we, deputies of Parliament, sometimes come
across facts when, along with the successes achieved in the field of social protection of the population, the
participation of the country's business structures in this humane matter, serious problems manifest
themselves. Today, sometimes we have to face some facts of indifference and disregard for the provisions
of labor legislation, labor protection and occupational health standards. All this in some cases becomes a
reason for proceedings, complaints and dissatisfaction on the part of labor collectives. When clarifying the
circumstances, it becomes obvious that such phenomena are not only a consequence of legal nihilism, but
also moral "deafness" and the carelessness of individual leaders.

CONCLUSION

To eradicate these facts and solve other socially responsible issues, undoubtedly, consolidation of the
efforts of the whole society is required. Solving the above problems also requires improving the legal
framework for the creation of economic and moral motivational mechanisms to activate this important
socio-economic process aimed at improving the welfare of citizens and ensuring stability in the country.
Our national companies and large investors are currently creating new jobs, fulfilling their social
obligations to employees, doing charity work, and providing real support to socially unprotected citizens.
However, in order for a business to truly become a pillar of social and economic transformation, it is
necessary to move on to its systemic participation in solving national problems. The corporate social
responsibility standards defined in the United Nations Global Compact focus on the principles of
corporate social responsibility in the field of labor relations.
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KA3AKCTAH PECITYBJIMKACBIHBIH BU3HECIHIH
IJIEYMETTIK XKAYANIKEPIILJIIT'THIH HET'T3I'T MOCEJIEJIEPI

AHHoOTanMs. BHU3HECTIH oleyMeTTiK jKayanKepUIUIri MoHapaslblK 3epTTeyre jKaTaabl. DKOHOMHUKAara Koca,
KOCIMKEpIIiK KBI3METTIH OpTYpJIi AaCIeKTUIepi IICHXOJOITap, oJIEyMEeTTaHyIIbuIap, casicaTTaHylIbUIap >KoHE T.0.
3epTTEH .

BusHecTiH oneyMeTTIK JKayalmKepIUIiliri calachlHAAFBI MEMIIEKETTIH apajiaCybl YCBIHBIMIBIK, KYPBUIBIMIBIK
cunarra 00Iysl KepeK. OJIEYMETTIK CascaTThl KAJBIITACTHIPYIaFbl IIO3UTHBTI KEHEC TaKipuOeci OyKis aneMze eHOek
JKOHE KOCITOJaK KO3FaIIbICEIHA YATi Oomasl. Emjeri oneyMeTTiK KayanKepIIiliKTi JaMBITy YIIiH adpbIKIIa MaHbI3Fa
ue 0obIm, Oy yaepicTepai MeMJIeKeT TapamnblHaH MOPAJIbAbIK KOJIay - aTaKTapAbl, MEAAIbAAPABL, KYJIAEIEp MEH
ceprudukarrapapl Oenriney. COHBIMEH KaTap, KOpIopauusiiap YIIiH KeHOip CalbIKThIK JKEHULIIKTEp OFODKET TeH
KOFaM YIIiH THIMIIpEK, OHTKEHI KOpropaunusuiap oJIEYMETTIK JKayarKepIIiTiK apKbUIbl KEPriliKTi aiMaKThIK
npobaeManapapl OapbIHIA HAKTHI XKOHE THIM/II IICIIE alajIbl.
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AKTYAJIBHBIE TIPOBJIEMbBI CTAHOBJIEHUS COITMAJILHOM
OTBETCTBEHHOCTHU BU3HECA B PECITYBJIMKHU KA3AXCTAH

Annotanusi. ConpanbHas OTBETCTBEHHOCTh OM3Heca SIBIISIETCS 00BEKTOM MEXKIMCLUIIMHAPHBIX HCCIIEA0Ba-
Huil. Kpome 3K0OHOMHYeCKO! HayKH, Pa3IU4HbIe aCHEKThI MPEAIPUHIMATENBCKON AEATEIBHOCTH U3Yy4YalOTCsl IICUXO0-
JIOTaMH, COIIMOJIOTaMH, TIOJUTOIOTaMH | JIp.

BwMmermaTenscTBO rocynapcTBa B 00JaCTh COIMAIBHON OTBETCTBEHHOCTH OM3HECA TOJDKHO HOCHTH PEKOMEH[a-
TEJNBHBIA, PAMOYHBINH XapakTep. [I03UTHBHBIN COBETCKHIA OMBIT (DOPMUPOBAHUS COIMATHHOMN MOTUTHKA CTaIl TIPHMe-
poMm ag paGodero M Npog)COIO3HOTO ABIXKEHUS BO BceM Mupe. OCOOEHHO BaXKHBIM AT Pa3BHTHS COLMAIBHOM
OTBETCTBEHHOCTH B CTpPaHE SIBJISICTCS UIMEHHO MOpaJIbHAs MOAJIEPKKA JaHHBIX MPOLIECCOB CO CTOPOHBI FOCYAApCTBa -
YUpeXACHHE 3BaHUH, Menaneld, IpeMur U rpaMoT. boiee Toro, HEKOTOpbIe HAIOTOBBIE MOCIAOIEHHS ISl KOPIOpa-
LU J1ake BBIrOJHEe OIO/KETY M OOIECTBY, MIOCKOJIIBKY KOPIOpPAIMK TOYHEH U pe3yJIbTaTHBHEE CIIOCOOHBI pemarh
4yepe3 COLIOTBETCTBEHHOCTh MECTHBIE PETHOHAIBHBIE ITPOOIIEMBI.
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ABOUT SOME APPROACHES OF THE MIGRATORY POLITICS
OF THE STATES IN INTERNATIONAL LAW

Abstract. Presently migration became one their factors of all global problems standing before humanity.
Development of the world system requires the change of priorities and going near understanding of migration, to
migratory politics of the states, assisting an achievement and maintenance of balance of interests of international
subjects participating in adjusting of migratory processes. In itself migration is the same phenomenon, as well as
right for the states to regulate the movements of persons through the borders of the states and carry out border
control. Migration through the borders of the states is an international problem, as the not alone state participates in
this process. On this basis, international migration is regulated by both international and national norms. Coming
forward in the past mainly in the forms of nomads, soldiery and colonization migrations, international migration of
population with development of the system of economic relations between the states purchased new lines. There was
a necessity for the enormous moving of people. Millions of people abandoned native edges and directed in other
countries in search of material sufficiency and releasing from inequality. Strengthening of tendency to the increase of
migratory processes in the modern world, the necessity of international-legal permission and adjusting of different
forms of migration of population affects expansion of international cooperation of the states in this sphere.

Key words: migration, politics, international law, repatriation, migratory processes, institutional mechanisms,
convention mechanisms, international obligations, freedom of movement, foreign citizens.

Academic and policy debates on migration and refugee “crises” across the world have yet to engage
fully with the importance of cross border population mobility for states’ diplomatic strategies. This article
sets forth the concept of “migration diplomacy” as an object of analysis for academics and practitioners
alike, distinguishing it from other forms of migration-related policies and practices. It draws on realist
approaches in international relations to identify how the interests and power of state actors are affected by
their position in migration systems, namely the extent to which they are migration-sending, migration-
receiving, or transit states. The article then discusses how migration issues connect with other areas of
state interest and diplomacy, including security interests, economic interests and issues of identity, soft
power, and public diplomacy. Finally, the article suggests the utility of applying a rationalist framework
based on states' interests in absolute versus relative gains as a means of examining the bargaining
strategies used by states in instances of migration diplomacy [1, P.82].

We do so by first discussing the concept of migration diplomacy and its scope conditions,
distinguishing it from other forms of migration-related research, such as research on citizenship,
integration, or diasporas. Second, drawing heavily on realist approaches in international relations, we
outline how the interests and power of state actors are affected by their position in migration systems
according to whether they are migration-sending, migration-receiving, or transit states. Third, we discuss
how migration issues connect with other areas of state interest and diplomacy, including security interests,
economic interests and issues of identity, soft power, and public diplomacy. Finally, we suggest the utility
of applying a rationalist framework based on state interests in absolute versus relative gains as a means of
examining the bargaining strategies used by states in instances of migration diplomacy, before concluding
with some thoughts regarding areas for further research.
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Just as states engage with one another in areas relating to war and peace, trade, economics, culture,
the environment, and human rights, migration is increasingly an important area of states’ bilateral and
multilateral diplomatic relations. Despite a growing range of work on the complex facets of modern
diplomacy, migration has yet to feature in such analyses, even though it is prevalent in practitioners’
strategies. Examples include intergovernmental agreements that aim to encourage, or limit-migratory
flows; the extension of preferential treatment to certain foreign nationals; the creation of guest-worker or
other temporary labor migration schemes; the expulsion or threat of expulsion of foreign nationals; and so
on. This is not to say that there is an absence of work on the interplay between foreign policy and
population mobility [2].

This article builds on this work and suggests the utility of the term migration diplomacy to describe
states’ use of diplomatic tools, processes, and procedures to manage cross-border population mobility. It is
important to delineate the scope of migration diplomacy and to be clear about what it includes, but also
what it excludes.

Not all attempts to manage migratory flows constitute migration diplomacy, nor should the whole
gamut of issues related to migration and migrants’ affairs fall under the scope of migration diplomacy. In
addition, it should be noted that any state's ability to effectively use diplomatic tools and processes in
relation to migration processes will be dependent on other factors, such as its overall power and available
resources.

Three main scope conditions apply to our definition. Firstly, migration diplomacy refers to state
actions and investigates how cross-border population mobility is linked to state diplomatic aimsas such, it
does not investigate the internal workings of international organizations, the media, or social actors, such
as nongovernmental organizations, although it is possible to apply the framework to state-like
international actors.

State’s migration diplomacy is not synonymous with its overall migration policy-migration policies
may range from completely restrictive to allowing free migration, but these are only relevant when states
include them as part of their foreign relations and diplomacy. For example, standard elements of migration
policy such as the issuing of visas, the control of borders, or a state’s refugee and asylum policy are not in
and of themselves elements of migration diplomacy. Diplomacy is often about negotiation, and migration
diplomacy centers on how states employ cross-border population mobility management in their
international relations, or how they use diplomatic means to obtain goals relating to migration. In other
words, migration diplomacy can include both the strategic use of migration flows as a means to obtain
other aims or the use of diplomatic methods to achieve goals related to migration [3].

Finally, migration diplomacy highlights the importance of the management of cross-border mobility
as an international issue, thus, it needs to be analytically disassociated from a wealth of migration matters
that, however political, do not have a direct impact upon interstate relations; internal displacement, the
regulation of immigrants’ citizenship status or access to rights, tariff rules determining which goods
migrants are able to transport, diaspora politics, and the welfare of refugees are only relevant to migration
diplomacy insofar as they impact on interstate interactions.

For instance, a state may in some cases institutionalize diaspora engagement policies, such as
preferential investment conditions for diaspora members- largely for reasons of promoting domestic
economic development. Internal displacement is a major global migration issue, with millions displaced
annually due to conflict, violence, and natural disasters, yet it may often be wholly unrelated to issues of
interstate diplomacy [4, P.260].

Migration diplomacy functions similarly to traditional diplomacy in that it is shaped by the interests
of and existing power relationship between states. Just as important as military and economic indicators of
a state’s power and interests, however, is its position in the web of global migration flows. A migration
diplomacy framework conceptualizes states as deriving their interests and bargaining position vis-a-vis
other states based in part on whether they are migration-receiving, migration-sending, or transit states—in
other words, whether their main concerns are with respect to immigration, emigration, or transit migration.

These, it should be clarified, are ideal types and a state may simultaneously hold the position of
migration-receiving state in some bilateral relationships while holding the position of sending or transit
state in others.Receiving states, as a type, are primarily concerned about the dynamics of immigration and
typically manage inflows of people.
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Beyond receiving states and immigration diplomacy, sending states constitute a second group of
actors that engage in migration diplomacy. These states are primarily concerned with the dynamics
of emigration, or the outflow of people. Emigration diplomacy can be identified in a number of sending
states’ policies, both currently and historically. Emigration diplomacy practices are often identified in
states of the Global South. Finally, transit states are third countries that are neither countries of origin nor
destination. These states are able to engage in transit migration diplomacy usually because of their
geopolitical location as part of a migrant route. States can also engage in migration diplomacy with other
states in order to expel, deport, or transfer individuals or groups citing internal security concerns, as
occurred in some historical cases of population transfers. Many such practices, oftentimes sanctioned by
international organizations or colonial powers, have been accompanied by grave human rights abuses. But
states may equally use forms of migration diplomacy to achieve economic aims [5, P.96].

Migration diplomacy is a multifaceted process, both in terms of the actors involved and the strategies
employed. As highlighted above, the identity of a sending, transit, or receiving state is neither singular nor
static: some states may engage solely in emigration, immigration, or transit migration diplomacy policies,
while others are able to employ multiple policies vis-a-vis a number of different actors at any one time. As
states’ interests evolve, or their position within the web of global migration flows changes, they may also
revise their migration diplomacy accordingly, as the above example of changes over time in Turkey’s
strategy toward Europe illustrates.

Migration diplomacy also involves linkages with other areas of states interests, including national and
domestic security concerns, economic interests, and interests in promoting public diplomacy or other
forms of enhancing a state's soft power. In terms of strategies, migration diplomacy can be approached as
a zero-sum game by pursuing relative gains or as a positive-sum game in order to reach mutually
beneficial outcomes [6, P.61].

In this article we have presented a basic framework for thinking about the relationship between cross-
border mobility, state power and interests, and interstate bargaining and diplomacy.

We have proposed a definition of and delineated the scope conditions for what constitutes migration
diplomacy, as well as laying the groundwork for future theorizing and empirical study. As such, the
interests, linkages, and strategies identified here are not meant to be exhaustive but rather illustrative.

Further research is needed to identify the universe of cases that could be characterized as instances of
migration diplomacy and to map out the diverse actors, interests, and processes that are engaged in
pursuing immigration, emigration, and transit migration diplomacy.

In this regard, a key area for future research would be the conditions under which the migration
diplomacy strategies of states are more or less effective. Clearly, a number of factors, including the
differential levels of power and resources available to state actors, are areas that merit further examination.
Finally, an additional set of questions that merits further research concerns the different mechanisms at
play in instances of migration diplomacy. How applicable is a two-level game theory approach, for
instance, in understanding international agreements on migration flows, and to what extent do sending,
transit, and receiving states differ with regard to the mechanisms they use? Under what conditions are
states most likely to achieve their aims? And what are the determining factors that lead to zero-sum versus
positive-sum approaches to interstate bargaining on migration issues? These are all important questions
not just for theory, but also for formulating policies to address the migration issues that are increasingly at
the forefront of the international political agenda.

The concept of migration diplomacy serves to highlight the multiple effects of cross-border
population mobility, not merely on numerous aspects of domestic politics but also on states’ international
relations. There is a well-developed literature in political science and sociology on the domestic impacts of
migration on states and on the evolution of state migration control and migrant integration policies. Yet,
there is less understanding of the relationship between cross-border flows of people and the national
interests and diplomatic strategies of states [7, P.49]. Given the likelihood that migration will only
increase in its importance to states and their policymakers in the next decades, there is plenty of room for
further research on the international politics of global migration and mobility.

Before setting out a model of migration, it is useful to briefly distinguish between the sorts of
explanations most often invoked. Scholars divide theories of international migration into three main types,
which are not mutually exclusive. Macro theories emphasize the structural, objective conditions which act
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as “push” and “pull” factors for migration. In the case of economic migration, push factors would typically
include economic conditions such as unemployment, low salaries or low per capita income relative to the
country of destination. Pull factors would include migration legislation and the labor market situation in
receiving countries. Involuntary displacement would be explained through factors such as state repression
or fear of generalized violence or civil war.

In the case of forced displacement, macro factors are more dominant than meso ones. Analyses of
refugee producing situations have found, not surprisingly, that levels of displacement usually correspond
to the level of violence in the country of origin. However, it is difficult for external actors to intervene to
address these proximate causes of displacement once state repression or violent conflict is occurring. It
therefore makes sense to look at the root causes, or underlying conditions which make escalation to
violence or extreme acts of state repression more likely. What follows is a very general account of the
causal dynamics that often lead to violent conflict and state repression, which in turn trigger large-scale
forced displacement. The account is kept general so that it can “fit” most major refugee producing
situations. Clearly, each particular case needs a far more detailed and nuanced explanation. This scheme is
therefore intended as a basis for categorizing levels and types of policy response, rather than a stand-alone
explanation for any given conflict.

Migration is more likely to occur between countries within a migration system, comprising relatively
close trade, historical, cultural, and linguistic or other links. Such links are often established with middle
income countries with proximity to receiving countries, who are important trade partners or recipients of
foreign direct investment, such as the countries of Central Europe and the EU, or Central America and the
US. Alternatively, they may stem from a previous bilateral agreement for recruiting migrant labor, as in
the case of 1950s and 1960s “guest worker” schemes between a number of European states and countries
in southern Europe, Turkey and North Africa.

Economic opportunities in destination countries are also of crucial importance in influencing
decisions to migrate and the direction of flows. Thus in addition to macro push factors and migration
systems, there are a number of significant “pull” factors in receiving countries.

Such chain migration may continue despite legislation in receiving countries designed to restrict
immigration. However, even this phenomenon of self-sustaining migration will decrease in due course. At
some point a change in macro conditions will lead to a decline in the attractiveness of migration. There is
no convincing general theory as to when this point is reached.

More generally, emigration is likely to decrease when industrial development produces expanded
employment opportunities for potential emigrants and returning migrants. Under these conditions, there is
also likely to be a demand for additional low-skilled labor, generating immigration from other countries.
Thus in the former emigration countries of Southern Europe, and more recently in some Central European
countries, a decline in emigration has been accompanied by an increase in immigration flows.

In all cases, the costs, risks and feasibility of illegal entry or overstay and irregular employment will
be substantially affected by migration control mechanisms, especially in countries of destination. Border
checks, internal controls on residents and employer sanctions obviously make immigration and irregular
stay more difficult. Thus restrictive legislation and its enforcement through policing, border controls and
sanctions can limit these enabling conditions for migration.

The migration hump also suggests the need to target development aid at job creation in industries and
regions particularly disrupted by economic restructuring. In this context, it may be useful to compile a list
of possible indicators of situations where such economic restructuring may induce migration [5, P.97].

As discussed above, economic restructuring can initially contribute to migration pressures, especially
in the absence of internal reform or external development assistance to mitigate the disruptive impact of
transition. Hence the need for well-targeted development to help offset these negative impacts. However,
such measures will be unable to completely offset migratory pressures. This implies the need to accept
some increase in migration in a transition period, with the expectation that development will eventually
reduce migration.

Regarding policies to prevent the causes of voluntary economic migration, we saw that there may be
some conflict between short-termism preventive approaches and longer term development goals. The
migration hump implies that successful development could increase migration pressures in the short to
medium term.
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In the conclusion we would like to stress, that migration diplomacy is a multifaceted process, both in
terms of the actors involved and the strategies employed. As highlighted above, the identity of a sending,
transit, or receiving state is neither singular nor static: some states may engage solely in emigration,
immigration, or transit migration diplomacy policies, while others are able to employ multiple policies vis-
a-vis a number of different actors at any one time. As states’ interests evolve, or their position within the
web of global migration flows changes, they may also revise their migration diplomacy accordingly, as the
above example of changes over time in Turkey’s strategy toward Europe illustrates. Migration diplomacy
also involves linkages with other areas of states interests, including national and domestic security
concerns, economic interests, and interests in promoting public diplomacy or other forms of enhancing a
state’s soft power. In terms of strategies, migration diplomacy can be approached as a zero-sum game by
pursuing relative gains or as a positive-sum game in order to reach mutually beneficial outcomes.

3.K. AonoBa, /I.0. KycaiibinoB

XAJIBIKAPAJIBIK KYKBIKTAT'BI MEMJIEKETTEP/AIH KOLII-KOH
CASICATBIHBIH KEUBIP KbIPJIAPBI

Annoranus. Ka3ipri 3amaHga Kemni-KoH IMpoIeccTepi FadaMIIbIK MoceleNep i 0acThl (haKTOphIHA aWHAIIKIIT
ajaM3aTThl ©3iHe KOHUIIH aynapTThl. OJEMIIK JXYHEeHIH e3repyl Kasipri KemIi-KOH MpolLeccTepiH TyciHyre aca
MaHBI3IBl KOHUI aylapydbl Talall €T OTHIPBI, MEMIICKCTTEpPIiH KOIli-KOH CasCaThlH KYHENi TYpae e3repTymi
ANIBIHFBI KaTapra Kosmbl. Tym Heri3iHae KapalThiH OoJcak, KOImi-KOH IPOILECCi MEMIIEKETTIK KYKBIK HeTi3iHae
azaMaTTapIbIH Oip MEMIIEKETTCH €KIiHIII MEMJICKET IMeKapachlHAH 6Ty MYMKIHAIKTEPiH JKY3€Te achIPHIII, MIEKAPAIBIK,
TekcepicTi perrey. Kemri-KOH TpOILECCiH Ky3ere achlpy MEMIIEKETTep apachIHIAFbl XallbIKapalblK MoceJere
aitHanazpl, ce0edi Oy mporeccre OipHelle MeMiekeTTep Katbicaapl. Ochutapra OaiIaHBICThl XABIKAPAIBIK KOIIi-
KOH XaJIbIKapallblK OHE YJITTHIK HOpMaliap MeH perrteneai.Epre ke3zieri KelneHauTiKk GopMachiHIa, dCKEpH KOHE
KOJIOHU3ATOPJIBIK Kelly (opMaliapbiHia Ke3lecce, Kasip XalbIKTap/blH XaJlbIKapalblK KOIli-KOHbI 3KOHOMHKAIBIK
KYHCHIH KOHE MEMIICKET apaliblK SKOHOMHUKAIBIK KaThIHACTAP/IBIH ©3repyHe OaiaHBICThI MYJIZIeM 0acka Typre ue
0ombl. EHOCK KYMITEpiHIH KONTEN OPBIH ayBICTBHIPY KaKETTIKTEPl TyIbl. DKOHOMHKAIBIK TEHCI3MIKTEpACH Oac
TapTKaH MIJUTHOHIaFaH ajamjaap TyFaH JKepJepiHeH Oac TapThl Oacka emjepre kemryre MoxOyp Oommel. Kasipri
3aMaHJarbl KOIIi-KOH IIPOLECCTEPIHIH KYIICYi, OHBI XaNBIKAPAIBIK KYKBIKTBHIK MICHIYIiH pPETTeNyi, KOIli-KOH
(hopMaTapbIHBIH KO0CH01, OCHI OaFBITTAFb MEMJICKETTEPIIH XaJIBIKAPAIBIK OaiiIaHBICTAPBIHBIH MCKAPACHIH KEHEHTTI.

Tyiliin ce3mepi: Kemmi-KOH, cascar, XalbIKapalblK KYKBIK, pEHaTpHaiis, KOIIi-KOH IpOIeccTepi, HHCTH-
TYIHOHAIAB MEXaHU3MICP, KOHBCHIIMOHAIIBI MEXaHU3M/EDP, XaJbIKapaJbIK KayalKepIIUTiK, KO3Fallblc epKiHIIT1,
IIETeNIIK a3aMaTTap.
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'KasHAY, kadenpa npasa, r. Anmarsl, Pecniy6iuka Kaszaxcran;
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O HEKOTOPBIX OJIXOJAX MUT' PAIIMOHHOM MOJIUTUKU T'OCYJIAPCTB
B MEXJIYHAPOJHOM IIPABE

AHHoTanMs.B HacTosIIee BpeMst MUTpalys cTajla OXHUM UX (aKTOpoB BeeX INIOOANBHBIX MPOOJIeM, CTOAIINX
nepes 4esoBe4ecTBOM. Pa3BuTue MUPOBOM cHCTEMbI TpeOyeT N3MEHEHHs PUOPUTETOB U MOJIXOJ0B K IIOHUMAaHHUIO
MUrpalyy, K MHUTPAllMOHHOW IOJHMTHUKE TOCYAApCTB, CIIOCOOCTBYIONIEH MOCTIKEHUIO M IOIACP)KaHWIO OajlaHca
WHTEPECOB MEKAYHAPOAHBIX CyOBEKTOB, yYaCTBYIOIIMX B PETYJIMPOBAaHWM MUIPALMOHHBIX mporueccoB. Cama 1o
ceOe MHTpanus SIBISICTCS TAKUM JKE SIBIICHHEM, KaK U IPaBO TOCYIApCTB PETYJINPOBATh NEPEIBIDKCHHUS JIUI] Yyepe3
TpaHULbl FOCYJAPCTB U OCYIIECTBIIATh MOTPAHUYHBIA KOHTPOJIb. MUrpanust 4yepe3 rpaHulbl TOCYJapCTB SABISETCS
MEXIYHApOJHOH MPOOJIEeMOMH, TOCKOJIBKY B 3TOM MpOLEcce YJYacTBYeT He OIHO TrocynapcTtBo. Mcxons uz artoro,
MEKAYHApOAHAsE MUTPAUs PEryIupyeTcsd Kak MEXIyHapOJHBIMH, TaK W HAIlMOHAIBHBIMH HOpMaMH. BricTymas B
MPOIIUIOM TJIaBHBIM 00pa3oM B (popMax KOYEBHHYECTBA, BOCHHBIX M KOJOHHM3ALMOHHBIX MEPECEICHUH, MEXIyHa-
pOIHAS MHUTpAIMs HACEICHUS C Pa3BUTHEM CHCTEMBbI SKOHOMHUYECKHX OTHOIIEHHH MEXIy rocyAapcTBaMu MpHOO-
pera HOBbIe YepThl. Bo3HUKIA HEOOXOAMMOCTh B OTPOMHBIX NEPEMEIICHUX I0AeH. MUUTHOHBI JII0eH TOKHHYIJIN
POAHBIE Kpasi U YCTPEMUIIUCH B IPyTUE CTPaHbI B TIOMCKAaX MaTEPHAIbHOTO AOCTAaTKa U U30aBJIEHHs OT HEPAaBCHCTBA.
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VYcuneHne TEHOCHIMH K YBENMYCHHIO MUTPAlMOHHBIX IPOLECCOB B COBPEMEHHOM MHpE, HEOO0XOANMOCTh
MEX[yHapOIHO-IIPAaBOBOTO PA3pEIleHHUsI M PEryIMpOBaHMs Pa3iM4YHbIX (JOPM MUTpalUy HACEJICHHs OTPaXKaeTcs Ha
PaCIIMPEHNH MEXIYHAPOIHOTO COTPYHUYECTBA TOCYIapCTB B TaHHOM cdepe.

KinroueBble caoBa:Murpanys, MOJUTHKA, MEXIYHApOAHOE IIPABO, PEHATpHAIMs, MUTPAlMOHHBIE MPOLECCH,
WHCTUTYLIMOHAIIBHBIE MEXaHM3MbI, KOHBEHI[MOHHBIE MEXaHU3MBI, MEXIyHapoJHble 00s3aTeNnbCTBA, CBOOOIA
niepeIBUKEHHs], THOCTPaHHBIE TPpakJaHe.
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DEVELOPMENT OF AGRICULTURE IS
A CRUCIAL FACTOR OF ECONOMIC AND
SOCIAL-POLITICAL STABILITY OF OUR COUNTRY

Abstract. The article outlines the importance of development of agriculture as a key factor of economic and
social-political stability of the country, its necessity and the ways of development. Our country is committed to
entering into the 30 most competitive countries and joining the World Trade Organization and joining the Eurasian
Unionwhich imposes a great deal on agriculture sector of our country. Agriculture does not only provide production
raw materials in the country, but also plays a major role in solving social problems along with sustainable economic
development of the country. Therefore, it is necessary to upgrade the material and technical base with the advanced
technologies for agriculture.The current structure of the agricultural production system is based on many forms and
forms of production activities. Repair and maintenance of farm equipment and livestock farming equipment,
logistics, transport services, agrochemical and veterinary services in the village, work with various moving
mechanized groups in agricultural work, production services for agroformations. At present, there are quantitative
and qualitative changes in these structures, particularly, repair is being built on a large number of machine-
technological stations on commercial basis on the basis of moving mechanical units of technical enterprises and
industrial production units of agro-industrial complex. The diversity of these production services contributes to the
economic and social-political stability of the country, in particular, the problem of unemployment.

Keywords. The development of agriculture as the main sector of the economy has a crucial role in ensuring
food security and expanding exports, and social and economic issues, including the problem of unemployment in
regions.

Provision the country and other industries with raw materials is a key role of agriculture and make
him asthe main branch of the economy. Agricultural products are a real sector of material production in
terms of global food and natural conditions. However, agriculture can have different economic
characteristicsin most of countries. That is, the level of agriculture specialization and productivity, and
rapid development are different in terms of production.

Our country can be considered as a full-fledged agricultural specialist, as agriculture is the main
sector of our country in two areas. In particular, it has the opportunity to grow and produce many types of
crops, and to breed different types of cattle breeds. Agriculture is not only supplying raw materials to the
country, but also plays a major role in solving social problems along with sustainable economic
development of the country. However, agriculture needs sustainable development to address these issues.
The issues for sustainable development are not satisfactory today. In developed countries, agriculture is
characterized by the complexity of commodity agriculture. It develops on the basis of mechanization,
chemistry, biotechnology and new selection methods. Agriculture is not a homogeneous sector in
developing countries, for that reason it includes: the traditional sector (mainly small - scale farms), the
modern sector (and also the organized farming and commercial farms).

At the same time, the country has a special place in cattle breeding and sheep breeding. Laws and
concepts related to the development of these farms have been adopted already. These laws and concepts
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can be considered as positive solutions. The picture below shows that the gross domestic product revenue
from these types of farms increas year by year (Figure 1).

It is necessary to upgrade the material and technical base with advanced technologies for the
integrated development of agriculture in Kazakhstan. The support from the state and the agro-industrial
complex consolidation make a favorable forecast for the development of the country's agro-industrial
complex. At present, there are more than 86 thousand enterprises in the agriculture of Kazakhstan and the
most of them are small farms. By developing peasant farms, it is possible to increase the number of
livestock and crop yields. The poultry farm has a unique place in the country. The fact that modern
domestic poultry farms can not fully meet the domestic demand of the country as it is imported from
abroad. Currently, there are about 81 poultry factories in our country.

The development of agriculture is an important source of social issues. The reason is that currently,
agriculture is alsointersting for young generation. It is increasing in Akmola, Almaty, Mangistau,
Zhambyl, West Kazakhstan and Pavlodar oblasts. Among them: the highest number of employed people
aged 25-29 and 30-34 years was observed in the younger age group.

2015-2016. the level of economic activity in the countryside has changed: agriculture, forestry and
fisheries have grown in all regions of the country, and the number of workers in rural areas has decreased
throughout the country.

Revenues from Sales of Agricultural Branches
(min. tg.)

4097455,3

5b04395,2

M Total gross revenue of agriculture M Total gross revenue of field crops

Total gross revenue of animal husbandry

Figure 1 - Dynamics of revenues from total gross sales for agriculture between 2014-2017 [1].

Our country is committed to entering into the 30 most competitive countries and joining the World
Trade Organization and joining the Eurasian Union. The development of the agrarian sector is important
for the country's economic and social strategies. The positive decision of the development of agriculture is
the result of the available resources and the proportion of the adequate growth of labor force in production
expansion using natural resources, the decision to use the engineering infrastructure in the countryside,
business development and entrepreneurship. The task of social stability and raising the country depends on
the need to implement a comprehensive territorial development strategy. Taking into account the existing
regional development strategiesand appropriate strategic assessment of agriculture, it is needed to expand
the development of agricultural infrastructure in rural areas and industrial infrastructural development of
the regional system in the investment of enterprises and sectors of the economy. As well as it is important
tostrengthening spatial location of industrialization maps and schemes of interregional trade [2].
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In order to improve the production and market infrastructure and industrial infrastructure through
existing mechanisms and financial support, it is crucial to taking into accounta full business infrastructure
system and farming for the formulation of agricultural producers, machinery and equipment, technical
support and business cooperation and processing. In general, it is planned to develop at the regional level
with the participation of government agencies, business associations and organizations in the creation and
delivery of agro-industrial production of complex for technical and technological production which will
help for organization of competitive agricultural production and develop modern agricultural production.
The specifics of agricultural production are in the development of rural infrastructure and the development
of a multi-regional and international optimal production capacity which is based on the development of
competitive and market-oriented domestic agricultural sectors. The development of these sectors, along
with the unemployment problem in the region, will bea needed solution for socio-economic issues [3].

In accordance with the needs of agricultural enterprises, in the context of a reasonable professional
orientation, the labor market should be enhanced to increase the involvement of the most active population
and youth in economic activities which increases a work in relevant occupations and industries, and
creation of decent working conditions in rural areas [4].

The strategy of diversification of agricultural production in addressing socio-economic problems of
agriculture is based on a number of key features of services, which is related to the specific services of
competitors. For successful implementation of this strategy, the enterprise determines available services to
identify consumers needs and changes need to be made to meet consumers' satisfaction with their
consumption. Such diversification will help a company to increase its profitability and will play a role in
addressing socio-economic issues by increasing service and production volumes. The following
requirements must be met for diversification of production and services:

- to produce high-quality products and increase the productivity of agricultural products, it is
necessary qualitive specialists and provide with needed material-technical base;

- the need for new modern and effective technologies for agricultural production and transformation;

- increase the demand for supplementary business services, technical, communication, transportation
possibilities;

- timely responding to management and technical staff” knowledge, experience and skills as well as
customer’ feedback and comments;

- postponing collateral obligations to customers, provide various discounts and payment method for a
their work which can be also performed in the form of a loan.

In fulfilling these requirements, there is a demand for engineering technical personnel with the
technical and technical staff at an enterprise when performing a large number of services. For this purpose,
it is extremly needed to increase the possibility of attracting highly-qualified specialists, including the
involvement of qualified specialists from nearby districts, villages, cities [5].

In performing the early market access to the services market, the service provider will be able to
provide a competitive advantage that will increase its profit, reach the fastest growth rate. Depending on
the specifications of the goods market, it is necessary to enter the market of new goods on the basis of
innovation. The competitive advantage will be the opportunity to become a leader in long term strategy.

The ability of agricultural enterprises to meet certain needs of basic production forms the demand for
production services. The demand for agricultural production services depends on the following factors: 1)
the income level of material production; 2) the possibility of moving between production facilities used; 3)
the number of enterprises engaged in the production of material goods; 4) the desire for news. Therefore, a
competitive person in agriculture should take into account these factors. The public expenditure of
agricultural enterprises forms the supply of production services, the number of services that can be
marketed at the current prices. The demand for the consumer market in the production services market is a
reason for the supply. The actual production activity offers a variety of flexibility. The main purpose of
this is the law of the rarity and limitations of resources, but other factors can also be affected.
Manufacturing services may vary depending on the following factors: 1) cost of economic resources; 2)
level of technological development of industrial infrastructure enterprises; 3) the number of enterprises in
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this area; 4) presence of factors stimulating entrepreneurial activity; 5) waiting for news. In addition, the
structure of the organization of agricultural production infrastructure is purposefully focused on the
functional, sectoral, spatial, organizational, managerial, periodic and social relations. The service structure
in agriculture should ensure that production activities are carried out in accordance with the stages of
production and commercial activities of the business entity. The branch structure organizes material and
technical base with the types of production services in accordance with the division of the social work,
based on the needs of business entities. The spatial structure reflects the location of the production
infrastructure elements and the regional use of production services. Organizational and administrative
structure describes the administrative and economic structure. The periodicity structure describes the
efficient use of external or internal production infrastructure for a different period of time. For example,
according to experts, transport services of external organizations will be more expensive by 20% in the
first two years following the acquisition of own vehicles. However, in two years from the start of the car,
in some cases, it is sometimes advantageous to purchase the services from specialized enterprises, as
repair costs are usually higher than the cost of that service.

The social structure of workers is based on knowledge, income levels, etc. The structure shows the
structure. As a result of the dialectical interaction of all aspects of the structural organization of industrial
infrastructure in agriculture, it is a set of various economic contacts with a business entity. The internal
organization of the production infrastructure system is a set of services and their relationships
(relationships). One element of the system can be replaced by its internal features. However, in this case,
the functional properties of the element remain the same, that is, there is no change in the structure [6].
The relationship between the structure of the production infrastructure and the functionality of the system
can be characterized as follows: the more diverse industrial infrastructure is its functional capabilities. If
the target function of the production infrastructure determines general (internal and external) conditions as
the provision of technological process conditions, the technological process of the business entity will be
determined by a set of subsidiary service providers. If we define the target function as the general
condition of the entire enterprise, the internal organization of the production infrastructure will expand and
traditional components will be complemented by industries that need market-based.

By raising the level of agricultural specialization in the country, we will not only solve the problem of
agriculture, but will also be responsible for the development of the industry in the country as well as
decreasing unemployment rate. For example, although we have an opportunity to grow fruits and cereals,
our country still import these products from Uzbekistan and Tajikistan and elsewhere. Eventhoughthere
are a huge chance for livestock breeding capacities in the country, we still can not enter the ranks of a high
productivity of livestock countries. For example, India, Brazil, the United States, China, Russia and other
countries are specialized in breeding cattle. Accordingly, among the countries that specialize in producing
meat, these countries are included also. In this advanced experience, specialization in the development of
production services in the agrarian market economy is a crucial component of the production of
agricultural products.

00X 364.025. 003 (574.5)
B.K. Hypmaran0eroBa !, A. B. BaiimGeroBa’, 7K.A. IIyJIaTﬁeKOBa3, .. Kaparaes 4

'KopkbIT ATa aThiHzaFel MemiIekeTTik yauBepeuteti (Kpi3putopna, Kasakcran);
2JLH. T'ymunes atbisnars! Eypasus yntTeiK yauBepeuteti (Actana, Kazakcran);
*JLH. T'ymunes atbianars! Eypasus yntTeiK yauBepcuteti (Actana, Kazakcran);
*JLH. T'ymunes atsianarsl Eypasus yitTeik yausepenteti (Actana, Kasakcran)

AYBLI ITAPY AIIBUIBIFBIH JAMBITYEJIMI3/IIH 39KOHOMMUMKAJIBIK
7KOHE 9JIEYMETTIK-CASACH TYPAKTBUIBIFBIHBIH INEITYIII ®AKTOPBI

AHHOTanusi. Makanazia aypul IIapyalibUIbIFBIH JIAMBITY €TIMI3[IH 3KOHOMHKAJIBIK JKOHE OJICYyMETTiK-casicu
TYPaKTBUIBIFBIHBIH HICHIYIi (PaKTOPhI PETIHAETT MaHbI3bIH, KAKETTLIIr MEH JaMBbITY JKOJIapbiH ycbinFaH. Enimiz 30

— 129 =——




Reports of the National Academy of sciences of the Republic of Kazakhstan

Oocekeni emmepAiH KaTapelHA Kipyre YMTBUIYBI JkoHe Onemaik Cayma ¥itpimMbpiHA Kipyi, Eypasmsumeik Omakka
MYIIENIKKe €Hyl aybll MIapyaIlbUIBIFBIHA YIKEH MIHAETTI JKYKTEN OTBIp. AYBUI MIApyallbUIBIFBl €IiMI3Ze TeK
OHIIIpICTI INWKI3aTIICH FaHa KaMTaMachl3 Tyl JKy3ere achblpMaiiibl, COHBIMEH Karap eJiMI3NiH TYpaKThl
OKOHOMHUKAIBIK JaMybIMEH KaTap oJEeyMETTIK MocesenepiHne menryne penmi korapbl. COHOBIKTAH —aybll
[IAPYyaIIbUIBIFBIHA KKETTI O3bIK TEXHOJOTHAJIAPMEH MaTepUaIbIK-TeXHUKAIBIK Oa3aHbl KaHAPTBHII OTHIPYHI
Ka)KeT.Aybll LIapyalllbUIbIFbl OHIIPIC JKYHeci Kasipri yYHbIMAACTBIPY-0acKapy KYPBUIBIMBI OHIIPICTIK KbI3METTiH
KONTEreH TypJiepi MEH HBICAHAAphIHAH KAIBIITACKAH. AYBUI MIAPYaIIbUIBIFGI TEXHHKA MEH Mal HIapyallbUIbIFbI
(bepManapblHBIH  KAOJIBIKTAPhIH JKOHACY KOHE TEXHHUKAIBIK KbI3MET KOPCETYy, MATePHANIbIK TEXHHKAIBIK
KaOJPIKTay, KONIKTIK KbI3MET KOpCeTy, aybULIaFbl arpoOXMMHSJIBIK JKOHE MAIJSPIrepiiK KbI3MET, eriH
IAPYaIIbUIBIFBl JKYMBICTAPBIH KYPrizy OapbICBIHIA TYpPJi KO3FaIMalibl MEXaHUKaJIaHABIPBUIFAH TONTAPMEH KYMBIC
JKYPri3y, arpoKypbUIBIMIApFa OHAIPICTIK KbI3MET KopeeTy. Kazipri yakpiTTa OepisireH KypbUIbIMAapaa CaHIbIK JKOHE
camanbIK e3repyJepaiH OONMyblH aTan allTKaH/a, )KOH/ICY TEXHUKAIBIK KOCIMOPBIHAAPABIH KO3FaIMajIbl MEXaHHKAJBIK
OeiMIIeNepiHiH JKOHE arpOeHEpKOCiN KeIIeHIHIH WHQPaKypbUTBIMABIH OHIIPICTIK OeniMIIenepiHiH HeTi3iHae
KOMMEPUVMSIIBIK HETi3/le IIapyallbUIbIKTApFa KbI3MET KOPCETeTIH KeH ayKbIMIbl JKYMBIC aTKapaThlH MalldHa-
TEXHOJIOTHSUTBIK OeKeTTepae KypbuUTya. ATalFaH ©HIIPICTIK KbI3METTEPIiH KONTYPIILUTIT eliMi3aiH SKOHOMHUKAIBIK
’KOHE QJICyMETTIK-CasiCH TYPaKThUIbIFBIH/A, aTall alTKaH A )KYMBICCHI3BIK MOCEJIECIH LISy eie YiIeC KOCyaa.

Tyiiin ce3mep: AybUl LIapyalIbUIBIFBIHBIH JKOHOMHKAHBIH HETi3ri cajackl pPETIHIErl JaMybl a3bIK-TYJIK
KayillCI3IiriH KamMTaMachl3 €Tyre JKOHE OKCIIOPTTHIH ayKbIMBIH KEHEHTyle »MOHEe ailMaKTarbl >KYMBICCBI3JBIK
MaceJeciMeH KOoca, dJIEyMETTIK-9KOHOMUKAIIBIK Maceenep/i enlyli pejire ue.

YK 364.025. 003 (574.5)
b.K. Hypmaran6eroBa !, A.B. BaiimGeroBa®, 7K.A. ﬂynaTﬁeKOBaS, .. Kaparaen 4

'KBI3BUIOPAMHCKHII TOCY1apCTBEHHBII yHIBepeuTeT MMern Kopkbitata (Kbi3binopaa, Kasaxcran);
*EBpasuiickuii HanpoHanbHbIH yansepcuter nvern JILH. T'ymunesa (Acrana, Kazaxcran);
EBpasuiickuii HanpoHanbHbIH yauBepcuTeT nvern JILH. T'ymunea (Acrana, Kazaxcran);
*EBpasuiickuii HanpoHanbHbIA yansepenteT nvenn JLH. T'ymunesa(Acrana, Kasaxcram)

PA3BUTHE CEJILCKOM IMPOMBIIIVIEHHOCTH KAK ®AKTOP 3KOHOMUWYECKOM
N COIUAJIBHO-TIOJIMTUNYECKON YCTOUYINBOCTHU CTPAHBI

AnHoTtanusi. B craree paccMaTpuBaeTcs pa3BHTHE CENBCKOIO XO3SHCTBA Kak KIIOUEBOH (akTop
HSKOHOMHYECKOHN M COIMAILHO-TIOIMTHIECKON CTaOMIBHOCTH CTPaHbI M IyTH X pa3BuTus. Hama crpana mianupyer
B BCTyIuleHUIO B 30 Hanbosiee KOHKYPEHTOCTIOCOOHBIX CTPaH,BCTYNMIA B BCeMUPHYIO TOPTOBYIO OpTaHU3AINIO U B
EBpazwmiickuii coro3. CelabcKoe XO3SHMCTBO HE TONBKO OOECIEUYNBAET MPOM3BOJCTBO CHIPHS B CTpaHE, HO U MIPACT
BR)XHYIO POJIb B PEIICHWM COLMAIBHBIX NMPOOJIEM HApSLy C YCTOHYMBBIM SKOHOMHUYECKHM Pa3BUTHEM CTPAHBI
[TosToMy HEOOXOZUMO MOJASPHHM3UPOBATH MATEPUATBHO-TEXHHYECKYI0 0a3y MepeloBBIMH  TEXHOJIOTUSAMHU,
HEOOXOAUMBIMHU JUISl CENIBCKOTO X03s1cTBA. HBIHENIHSAS CTPYKTYpa CUCTEMBI CEIbCKOXO3HCTBEHHOTO MPOU3BOICTBA
OCHOBaHa Ha MHOTUX (opmax U (popMax MPOU3BOACTBEHHON AEATEILHOCTH. PEMOHT M TeXHUUECKOE 00CITy)KUBaHHE
CENIbXO3TEXHUKH M 00OpYyIOBaHMsS Ul KMBOTHOBOJICTBA, JIOTUCTUKH, TPAHCIIOPTHBIX YCIYT, arpOXUMUYECKUX WU
BETEPHHAPHBIX CIYyKO B cene, paboTra ¢ pa3IMYHBIMU JBIDKYIIMMHUCS MEXaHH3MPOBAaHHBIMH TIpyHIIaMH B
CeNTbCKOXO03SIICTBEHHBIX paboTaX, MPOU3BOICTBEHHBIE YCIIYTH I arpodopmupoBanus. B HacTosiee BpeMst B 3THX
CTPYKTypax IPOUCXOAAT KOJMYECTBEHHBIC M KAadECTBCHHBIC HM3MEHEHHS, B YAaCTHOCTH, PEMOHT CTPOMTCS Ha
OOJIBIIIOM KOJIMYECTBE MALIMHHO-TEXHOJIOTMYECKHX CTAHIMH HAa KOMMEPUYECKOH OCHOBE Ha OCHOBE IBIDKYIINXCS
MEXaHWYECKUX Y3JI0B TEXHHMUYECKHX NPEANPUSITAH W TNPOMBIIUICHHBIX IPOM3BOACTB arpONpPOMBIIIIIEHHOTO
KoMIUIeKca. PasHooOpaswe 3THMX MPOM3BOACTBEHHBIX YCIYT CHOCOOCTBYET 3KOHOMHYECKOM W COIHAIbHO-
MOJUTHYECKON CTAOMIBHOCTH B CTPaHE, B YaCTHOCTH, IPOOIEMBI O€3pabOTHIIB.

Karouesble cioBa. Pa3BuTre cenbCKOro XOo3sIHCTBa KaK OCHOBHOI'O CEKTOPa SKOHOMHKH MIPAeT PEIIAOIIYIO
posis B oOeclieYyeHMH IIPOAOBOJIBCTBEHHOM O€30MacHOCTM M pACUIMPEHHH JKCIOPTa, a TakkKe COLHUAIbHO-
HKOHOMHYECKHX IPo0IIeM, BKIIoYast IpodiaeMy 0e3paboTHIIBI B PETHOHE.
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MODELING THE ALLOCATION
OF SOURCES OF FUNDING IN BANKS

Abstact. Funding in banks has a significant role, since, unlike companies, banks are 90 percent functioning at
the expense of borrowed funds. On this basis, the attracted resources are the main source of funding for the activities
of second-tier banks. Moreover, when redistributing funds in a bank, namely directing certain attracted resources to
active operations, the order of this redistribution is important. That is, what raised funds should be used as sources of
funding for certain active operations of banks.

The solution of this kind of problem in banks is possible with the use of linear and dynamic programming. The
article presents an example of the use of mathematical statistics to determine the optimization of the allocation of
funding for relevant active operations that can bring profit to the bank.

Keywords: funding in banks, linear programming, profit maximization, sources of funding.

Introduction. The traditional distinctive feature of banking is the purchase and retention of assets
with a longer maturity and lower liquidity than their liabilities. Solving the problem of bank funding is an
important example of a precautionary motive for maintaining liquidity. The rates that banks offer loans to
individuals and legal entities, partly depend on the cost of funding. Banks in determining the cost of
funding also take into account the liquidity risk associated with the financing of long-term assets with
short-term liabilities.

Banks receive financing from four main sources: retail deposits, corporate deposits, debt securities
issued and capital. More than a third of the funding of large banks accounted for deposits of individuals.
Another third is accounted for by corporate deposits. Short-term and long-term loans constitute a large
part of the remaining third of funding sources.

Attracting funds is only the first part of the problem of banks. The main task arises in their effective
allocation to the implementation of active banking operations that generate income.

Literature review. Effective use and management of attracted financial resources is a key aspect of
building a strategy for any bank. The system of financial resources management is aimed at optimizing the
structure of assets and liabilities in terms of their urgency, quality and price characteristics, as well as the
prevention of losses in the process of activity [1]. In this regard, modern second-tier banks focus on the
use of modeling tools, analysis, quality assessment, rational use of attracted resources [2]. Some authors
propose to use simulation modeling since funding considers the tasks of managing financial resources of a
banking institution [3]. This approach allows us to take into account a large number of analyzed variables
and a high level of uncertainty of simulated situations, as well as to reduce the complexity of mathematical
analysis of dependencies.

A.L Veselov in his work considers the use of mathematical modeling to build a matrix of funding in
banks [4].

Effective banking funding T.N. Ivaschenko compares with the productivity of labor in the economy.
As the main sources of funding, the author proposes the issuance of Eurobonds and the conduct of IPO by
banks. Eurobond issuance, the author indicates, is the prerogative of a long term and lower interest rates
[5]. At present, the international bond market dominates (80-90%) belongs to eurobonds. At the same
time, there is a possibility for banks to issue various types of short-term and long-term debt obligations [6].
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The study by Dimitriu M.C., Oaca S.C. recognizes the importance of developing a model that can be
empirically tested to increase the efficiency of the funding process in banks. In fact, it is a mixed
methodological approach that allows you to use the advantages of both qualitative and quantitative
methods. Since the effectiveness of the transfer pricing model depends on various economic conditions
and cannot be universal, the study uses a variety of qualitative data to ensure the use of the most
appropriate structure [7].

Selyutin V.V. and Rudenko M.A. they used an approach to mathematical modeling of cash flow in
bank assets and liabilities based on partial differential equations. This approach reflects the process of
changing assets over time and at the “age” [8].

Faure and Gersbach are exploring the factors affecting the creation of money by banks. So, when
prices are tight, the monetary system collapses, and capital requirements can restore the existence of
equilibria with finite money creation, and in some cases can even realize the first best distribution [9].
A.P. Salina tested the Altman model on Kazakhstan banks [10].

Research methods. In order to optimize the distribution of funding in banks, we applied the methods
of linear and dynamic programming. The use of combinatorial optimization allows you to determine the
direction of distribution of funds, and the Bellman model makes it possible to determine the optimal
amounts that need to be sent to fund relevant active bank operations.

The task of linear programming can be represented as the following objective functions and

constraints [11]:
Z Z C(@, j)xij

i€EA JET
inj =1pnajeT
i€A
inj =1pnai€A
JET

xij =20pnnsi,j€eAT

Where x;; — purpose of funding the i-th attracted resource for the j-th active operation of the bank.

It should be noted that x; takes the value 1 if the attracted resource is assigned to fund the
corresponding active operation and 0 otherwise.

The meaning of the Bellman model is as follows. If the i-th system is currently in the S;; state at the
beginning of the stage, then all subsequent resource allocations xi are selected to be optimal with respect
to the state of S;. Thus, with such distributions, funding efficiency is maximized at subsequent stages i + 1,
i+ 2, ..., N before the formation of the optimization process:

N
E; = Z fi (SisXis1)
i=1

Each transition from the state of S; to the next is characterized by a cost function at the current stage d;
+1 (Si, x;+1), which depends on both S; and the time period and the applied resource allocation. Therefore,
it is necessary to determine the optimal distribution of the resource x;, which will ensure the optimal
effect of the distribution of funds, i.e.:

E;(S;—1) = max (F(S;_1,x;) + E41(5}))

The presented equation is the basic recurrent equation of Richard Bellman [12].

Results. Table 1 presents the options for return on investment of the respective attracted funding
funds. Projects involve investments in relevant assets for profit. It is required to determine the optimal
distribution of investment funding, which allows to maximize profits.
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Table 1 - data on profitability when using the appropriate resources

Resource Project 1 Project 2 Project 3 Project 4 Project 5 Project 6
Deposits 10,1 11,2 7,8 6,4 9,2 10,2
Wholesale deposits 12,3 15,1 10,3 11,1 13,0 11,2
Interbank loans 10,4 11,0 9,21 12,1 9,3 9,9
Bonds 9,8 11,3 12,0 9,0 8,7 8,9
International Bonds 8,8 9,4 10,11 11,12 12,1 9,1

Based on the available data, it can be noted that the mathematical model of the problem will be
reduced to the following restrictions:
Restrictions on funding resources:

X1 T X tX3+Xet+ X5 +X6=1
Xp1 + X2z + X3 + Xog + Xo5 + Xp6 = 1
X31 T X320 T X33+ X34 + X35 + X36 = 1
X41 T Xap T Xa3 + Xag + Xys + Xy = 1
Xs1 + Xsp + X553 + Xs4 + Xs55 + Xs56 = 1
Restrictions on projects (investments in assets):
Xt Xo X3 x4 tx5 =1
X2+ X+ X3+ Xgp T X5 = 1

X3 T X3t X33+ Xaz +Xs3=1
X4t Xos T Xsa T+ Xgs +Xs4 =1

X15 + Xp5 + X35 + X5 + Xs55 = 1

X16 T Xo6 T X36 T X46 + Xs56 = 1

Given that the goal is to maximize profitability, the objective function will take the following form:

10,1X11 + 11,2X12 + 7,8X13 + 6,4X14 + 9,2X15 + 10,2X16 + 12,3X21 + 15,1X22 + 10,3X23 + 11,1X24 +
13,0X25 + 11,2X26 + 10,4X31 + 11,0X32 + 9,21)(33 + 12,1X34 + 9,3X35 + 9,9X36 + 9,8X41 + 11,3X42 + 12,0X43 +
9,0X44 + 8,7X45 + 8,9X46 + 8,8X51 + 9,4X52 + 10,1 1X53 + 11,12X54+ 12,1X55 + 9,1X56 — max

The initial matrix (data of table 1) is modified by multiplying all its elements by (-1) and then adding
them with the maximum element of the matrix. At the same time, the modified matrix should not contain
negative elements:

; 3,9 7,3 8,7 5,9 4,9 i
2,8 0 4,8 4 2,1 3,9
4,7 4,1 5,89 3 5,8 5,2
5,3 3,8 3,1 6,1 6,4 6,2
6,3 5,7 4,99 3,98 3 6

Now we will reduce the matrix in rows. For this, at least one zero will appear in the previous matrix.
Then we perform a similar reduction along the columns of the matrix. In each column we define the
minimum element. After subtracting the data of the minimum elements, we obtain a fully reduced matrix:
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(110 34 48 2 ]
28 0 48 4 21 39
1,7 1,1 289 0 28 22
220 07 0 3 33 31
33 27 1,99 098 0 3
0 0 0 0 0 0
0 0 0 0 0 0

We carry out a search for a feasible solution by trial and error, in which all assignments are with zero
cost. To do this, we fix the value (1; 2), and remove the remaining zeros in column 2 and line 1, that is,
eliminate zeroes in the cells (2; 2) and (6; 2). As a result, we obtain a matrix of the following form:

1,1 [0] 3,4 4.8 2 1

D8 [0-] 48 4 21 39
1,7 1,1 28 0 2,8 22
P2 07 0 3 33 3,1
33 27 1,9 098 0 3
0 [-0-] 0 0 0 0

Since there is no possibility to create a system of six independent zeros in the resulting matrix, since
there is only 1 zero in the matrix, the solution is invalid. Similarly, we carry out the modification of the
matrix to obtain the optimal matrix, which will allow us to calculate the optimal value of profitability with
an appropriate distribution. Thus, the final matrix will look like this:

0, [-0] 34 38 1 [0]

1,8  [0] 48 3 LI 29
1,7 21 3,80 [0] 28 22
12 07 o] 2 23 21

33 3,7 2,99 0,98  [0] 3

[0] 1 1 [-0-]  [-0-]  [-0-]

Thus, the matrix shows the optimal distribution of funding for active bank operations. In particular,
according to the data received, individual deposits are better directed to fund the project 6, corporate
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deposits to the project 2, interbank loans to the project 4, subordinated bonds to the project 3 and

international bonds to fund the project 5. With this distribution the maximum value is reached:
Pmax =102+ 15,1 + 12,1 + 12,0+ 12,1 =61,5

Let's see what amounts should be allocated to fund the relevant active operations of the bank
(projects) in order to maximize profits. Table 2 shows the possible returns from investments in the
relevant projects with an investment of 4-10 million KZT of funding.

Table 2 - The distribution of funding amounts

Investgle ;tza;n ount, Project 1 Project 2 Project 3 Project 4 Project 5 Project 6
4 7,3 10,2 6,8 74 8,2 10,0
5 8,1 11,1 10,8 11,4 12,0 12,3
6 5,6 12,1 9,5 11,2 9,7 9,9
7 8,2 11,3 12,0 9,0 8,7 8,9
8 10 11,4 12.1 10,0 11,2 10,9
9 9,2 10,4 11,8 11,9 12,3 12,1
10 12,3 11,7 11,1 10,8 12,0 12,4

We use the method of dynamic programming, namely the method of direct sweep to optimize the
distribution of funding amounts. The first stage is a conditional optimization, at which i = 1. We believe
that all funds in the amount of 10 million KZT are used to fund the project 1 (Table 3).

Table 3 - The conditional optimization matrix fori=1

Xi 0 4 5 6 7 8 9 10
X f2(x5) / Fy(x1) 0 7,1 7.3 5.8 8 11 9 11
0 0 0 7,1 7.3 5.8 8 11 9 11
4 7.3 7,3% 14,4* 14,6 13,1 153* | 183* 16,3

5 8,1 8,1 15,2% 15,4% 13,9 16,1 19,1%

6 5,6 5,6 12,7 12,9 11,4 13,6

7 8,2 8,2 153 15,5 14

8 10 10 17,1 17,3

9 9,2 9,2 16,3

10 12,3 12,3

In table 3, on each diagonal we determine the highest value (marked with an asterisk) and enter them
into the table of values (table 4).

Table 4 - Conditional Optimization Values

Sy 0 4 5 6 7 8 9 10
F»(Sy) 0 7,3 14,4 15,2 15,4 15,3 18,3 19,1
X| 0 4 4 5 5 4 4 5

In the next stage i = 2. Let us determine the optimal distribution of funding between projects 1 and 2.
In this case, the Bellman’s recurrence relation will have the following form:
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F5(S2) = max (xz < 52)(g2(xz) + F1(Sz — x2))
With this ratio, the conditional optimization matrix will have the following form (Table 5).

Table 5 - The conditional optimization matrix for i =2

X2 0 4 5 6 7 8 9 10
X3 £3(x3) / Fa(x2) 0 7.3 14,4 15,2 15,4 153 18,3 19,1
0 0 0 7,3% 14,4% 15,2 15,4 15,3 18,3 19,1
4 7 7 14,3 21,4% 22,2% 22,4 223 25,3%

5 6 6 133 20,4 21,2 21,4 21,3

6 8 8 153 22,4% 23,2 234

7 9 9 16,3 23 4% 24,2

8 9,8 9,8 17,1 24,2

9 6.7 6.7 14

10 10 10

Similarly, as in the first stage of conditional optimization, we determine the maximum values along
the matrix diagonals. Similarly, we determine at each stage of the conditional optimization, we enter the
data in table 6.

Table 6 - Conditional Optimization Values

S, 0 4 5 6 7 8 9 10
F5(S») 0 73 14,4 21,4 22,2 22,4 23,4 25,3
X 0 1 0 4 4 6 7 4
S, 0 4 5 6 7 8 9 10
F4(S3) 0 73 14,4 21,4 28,2 29 30,4 31,2
X3 0 0 1 0 4 4 6 6
S, 0 4 5 6 7 8 9 10
Fs(S4) 0 73 14,5 21,6 28,6 35,4 36,3 37,6
X4 0 0 4 4 2 4 5 4
Ss 0 4 5 6 7 8 9 10
Fe(Ss) 433
Xs 0 4 5 6 7 8 9 3

With appropriate distributions, the Bellman ratios will have the following form, respectively, at each
stage:

F3(S3) = max (x3 < S3)(g3(x3) + F>(S5 — x3))
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F4(S4) = max (x4 < S4)(ga(x4) + F5(S4 — x4))
F5(Ss) = max (x5 < S5)(gs(xs) + F4(S5 — xs5))

We start the distribution from the end. In table 6, F¢ (Ss) with distribution of 10 million KZT provides
the maximum value equal to 43.3. It turns out that the funding of the project 6 should be allocated 3
million KZT. The remaining amount will be:

10 - 3 =7 million KZT

Now we will consider Fs (S4) with the distribution of the remaining 7 million KZT, the maximum
value will be 28.6. It means that 2 million KZT should be allocated for funding project 5. Similarly, we
consider all the results in table 6. As a result, funding for project 4 will be 1 million KZT, project 3 - 1
million KZT. On funding projects 1-3 remains 3 million KZT. According to the data received, it is
proposed to maximize the return on the entire amount to fund the project 1.

Thus, the optimal allocation of the funding amount of 10 million KZT will be as follows:

Project 1 3 million KZT
Project 2 0 million KZT
Project 3 1 million KZT
Project 4 1 million KZT
Project 5 2 million KZT
Project 6 3 million KZT

Findings. Considering the previous calculations, we obtain the following results. Individual deposits
in the amount of 3 million should be directed to fund active operations of the project 6. Interbank loans
can fund project 4 operations in the amount of 1 million KZT, subordinated bonds fund project 3
operations in the amount of 1 million KZT, international bonds - project 5 operations in the amount 2
million KZT. The remaining funds in the amount of 3 million KZT (corporate deposits) should be directed
to fund the project 6. As a result of this distribution, an optimal distribution of funds in the amount of 10
million KZT is achieved.

It should be noted that the tasks of this nature the bank should consider the sequence of actions and
sources of funding. This mechanism can be used in banks for rational funding.

O0X 336.717.06
A. K. BakamoaeB

Kacnuii KoFaM/IbIK YHHUBEpCHUTETI, AlMathl K., Kazakcran
BAHKTEPJE KOPJIAH/IBIPY KO3AEPIH bOJIYAI MOAEJIBAEY

AHHOTauus. baHKTEep/ae KOpJaHIbIPYy MaHBI3/bI peire ue, ced6ebi KoMIaHUsIapFa KaparaHaa OaHKTEp TapThUIFaH
KapaxxaT eceOiHeH 90 maiibi3ra xyMmbIc icTedni. OcbFaH opaif, TapThUIFaH pecypcTap €KiHII AeHreineri OaHKTepAiH
KBI3METIH KOpJIaHIBIPYAbIH Heri3ri ke3i Oonbin TaObuiafbl. bynan Oacka, OaHkTe Kapaarrapibl KadTa Oemy, aram
aliTkanna Genrini Oip TapThUIFaH PecypcTapibl aKTUBTI OpHANACTHIPY Ke3iHZIE OChl KaiiTa Geiy TopTiOi MaHbI3[bI MOHIE
ue Oonanpl. SIFHM KaHAal TApTBUIFaH KapakaTtTapAbl OaHKTEpAiH Oenrimi Olp aKTHBTI ONEpalUsUIapblH KOPJIaHIbIPY
Ke37epi peTiHje naianaHy Kaxer.

bankTeri MiHAETTEP/IIH OCHI TYPIiH ChI3BIKTHIK XOHE IMHAMUKAJIBIK OaFmapiaManay apKbUIbl ey MyMKiH. Makanaia
OaHKKe Iaiia OKeJeTIH THICTI aKTUBTI OoIepalysuIapra KOpJIaHAbIPYIbl Oeiyli OHTaiIaHAbIpY YILIIH MaTeMaTUKabIK
CTAaTHCTHKA 9IICTEPiH KOJIaHy MBICAJIBI OepiiireH.

Tyiiin ce3aep: GaHKTepAe KOPIAHABIPY, CHI3BIKTHL OaFaapiaaMaay, aijaHsl >KOFapbUIaTy, KOPIaHABIPY KO3aepi.

VK 336.717.06
A. K. BakamoaeB

Kacnmiickwii obmecTBeHHbIH yHUBepcHuTeT, AnMatel, Kazaxcran
MOJEJHUPOBAHUE PACITPEAEJEHUSA HCTOYHUKOB ®OHANPOBAHUS B BAHKAX

AHHOTaI.lI/lﬂ. q)OH,HI/IPOBaHI/Ie B 0aHKax MMeeT 3HAYUMYIO POJIb, IMTOCKOJIBKY B OTJIMYHEC OT KoMmaHuii 6ankm Ha 90
IMPOLCHTOB (byHKU,I/IOHI/Ipyl-OT 3a CUCT IPHUBJICUCHHBIX CPCIACTB. HCXOZL?[ H3 3TOTr0, NPUBJICUCHHBIC PECYPCHI SABJIAIOTCSA
OCHOBHBIM HCTOYHHKOM q)OHI[I/IpOBaHI/IH JACATCIbHOCTU 0aHKOB BTOPOI'0 YPOBHH. Bonee TOrO, IpH MnepepacrnpeacICHun
CpE€ACTB B 6a1-11<e, a MMCHHO HaNpaBJICHHUU OIPCACIICHHBIX IMNPUBJICUCHHBIX PECYPCOB Ha AKTUBHBLIC OIICpAllMU Ba>XHOC
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3HAQUCHHE HMEET TOPSAAOK JAHHOTO mepepacrpeneiieHus. 10 ecTh Kakhe MNpPUBICUCHHBIE CPEICTBA HEOOXOIMMO
HCIIONB30BATh B KAYECTBE HCTOYHUKOB (DOHIMPOBAHMS ONMPEICICHHBIX aKTUBHBIX OIEpalnii OaHKOB.

Pemenne [naHHOTO poAa 3amadyd B 0OaHKax BO3MOXKHO C MPUMECHEHHEM JIMHEWHOr0O W JUHAMHYECKOTO
OpOrpaMMHUpOBaHus. B crarhe MpPEACTABICH NPUMED HCIONB30BAHUS METOIOB MAaTEMATHYCCKONW CTATUCTHUKH JUIS
OIpe/IeiCHHs ONTHMHU3ALMHU pachpeaeineHus (HOHAUPOBAHHMS HA COOTBETCTBYIOLIME AKTHBHBIC OMEpally, CIIOCOOHBIC
MpUHECTH OaHKY MPUOBLIB.

KawoueBble ciioBa: GoHaupoBanue B OaHKaX, JHMHEHHOE MPOrpaMMHUPOBAaHKE, MAKCUMHU3AIHS TPUOBUTH, HCTOUHHKU
(dhoHaMpOBaHUSI.
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INNOVATIVE APPROACH IN THE FINANCIAL SPHERE IN THE
CONDITIONS OF GLOBALIZATION OF ECONOMY

Abstract. In our time, there is a financial and economic globalization, which represents the internationalization
of production, capital and information at a fundamentally new qualitative level, accompanied by an adequate change
in economic relations. Finance has been the most affected by the globalization process. The introduction of
innovations will allow banks to optimally allocate their resources, minimize costs, improve the delivery channels of
banking products to the consumer, improve the quality of the services offered and thereby increase the efficiency of
banking activities, and also ensure the growth of competitiveness of the bank in the financial market. At the same
time, according to the authors, the new technologies provide the degrees of freedom and choice that were not
previously available to the bank’s customers - convenience (speed, control and independence).

Keywords: finance, innovation, banking, services, startup, banking, globalization.

INTRODUCTION

According to experts, recently the number of participants in the financial market has increased
markedly, which means that competition has become tougher and new ways of fighting for the client have
become relevant. Due to its scale and mobility, the global financial market has become a regulator of the
effectiveness of national economies, automatically discriminating those that are uncompetitive at this
stage, for example, when the national currency depreciates or due to rising interest rates. The globalization
of financial markets is expressed not only in the rapid growth of the total volume of international
securities transactions, but also in the emergence in recent years of more and more new varieties of these
securities.

MAIN PART

Financial globalization is manifested in the deepening of monetary relations between countries, the
liberalization of prices and investment flows, the creation of global transnational groups and financial
centers. An obvious advantage of financial globalization is the growing competition among financial
market participants, which encourages them to offer modern services, as well as attract new members and
issuers.

The globalization of economic activity is developing in the following main areas:

1. Synchronization of the development of the economy of various countries in individual links of the
global financial and economic system.

2. Continuous innovation on a global scale.

3. The increase in the volume of international financial transactions, with a daily turnover, measured
in tens of trillions of dollars.

4. Instant "transfers" of powerful capital flows from one continent to another, taking into account the
difference between the rates of profit in different countries.

5. The rapid development of foreign exchange markets. The daily volume of foreign exchange
transactions in the world exceeds $ 1 trillion. Of these, less than 10% of transactions are related to
international trade in goods and services.
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6. Acceleration of concentration processes under the influence of such factors as obtaining a synergy
effect and increasing profits.

Changes in financial markets are characterized by processes designated as globalization,
securitization, innovation, and computerization. Further development of the financial services market will
largely depend on the following circumstances: customer satisfaction with the services received; customer
relationships with employees of service providers; degrees of professional skills of the management
personnel of these institutions; development of software and information support services and production
of technical means; marketing financial services.

We give the definition of financial innovation. Financial innovation is the result of the process of
creating new financial methods, tools, types of operations, payment systems and techniques that improve
the functioning of financial institutions; acceleration of financial flows; improvement of financing of the
provided expenses; reducing risks and costs; accelerate financial transactions; improve business
performance.

In the area of corporate finance, there is often a need for innovation to create new capital protection
tools when conducting large-scale business operations. Very often, either the nature of financing or cost
considerations require the search for a special tool or a combination of shared tools with a set of special
properties.

However, the rhythm of modern life, the penetration of modern technologies into it, leads to the fact
that business people (“generations X and Y”) are less and less willing to interact with the bank in direct
access (through branches).

At the same time, new technologies provide the degrees of freedom and choice that were not
previously available to the bank’s customers — convenience (speed, anytime, anywhere), speed, control,
and independence.

Therefore, the most promising area of retail customer service for a bank in the near future will be the
development of a network of fully automated bank branches (for example, including Cash Recycling
ATMs, terminals, deposit ATMs, currency exchange machines, etc.), which should be small in size and
located in places where people are in large numbers.

The traditional branch should turn into a consultant for the sale of complex banking products
(mortgage loan, private banking, opening a current or new deposit account). Less complex products and
transactions that do not require high involvement of a bank employee will move to more efficient channels
- internet banking, call centers and IVR technologies, smart phones and communicators, mobile phones, e-
wallets, micropayments with a set limit card.

The current global banking market is structured as a regular pyramid: with a broad segment of the
economy class, a significant proportion of the standard segment and a small part of the premium segment.
In the near future, experts say, only the economy and premium segments will remain. At the same time,
the premium share will traditionally be small, which means that the economy segment will be of particular
importance for customers. And banks will need to create intelligent software so that economy-class clients
can easily manage their business operations. This means that banks should now provide clients (among
them many unqualified investors) with such tools that will allow them to improve financial skills and learn
to make independent investment decisions. For example, according to experts, the client interface of
mobile devices should be so convenient as to allow making financial transactions a part of the client’s
daily life.

In the economy segment, the bank should be constantly available on customers' mobile phones, which
can thus keep records of their financial flows. So far, not all banks, especially large ones, succeed. But
even those who have a strategic understanding of the need to provide personalized service, practically do
not have the quality tools for collecting and analyzing the information necessary for this. At the same
time, some startups today know their customers better than banks, experts say.

Consider more innovations in the banking sector.

Internet banking allows you to perform various banking operations when you have Internet access.
With the help of Internet banking, you can check your account balance, replenish your phone account,
transfer money to another card, receive loans, etc. And all these operations can be performed online, in
your account on the bank’s website or in a smartphone application.
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Clients increasingly value the convenience of accessing banking services anywhere at any time.
Statistics show that about 21% of Kazakhstanis use a mobile bank.

Therefore, at present, the use of Internet banking is quite promising. Many large banks (for example,
Kaspibank, Fortebank, etc.) are increasingly developing this system, which helps them to communicate
with customers via the Internet. Banks are developing customer-friendly mobile applications.

Interestingly, people who have used Internet banking for more than 3 years often perform more
transactions through such a system (see Figure 1). This is probably due to the emergence of confidence in
Internet banking and an understanding of how much it saves their time.
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Figure 1 - Market for Internet banking services in Kazakhstan

It follows from the above that the market of banking Internet services in Kazakhstan is rapidly
developing and in the coming years the volume of supply of Internet banking services in the market of
services will grow at least twice. Customers expect their bank to act as an experienced coach in all their
financial affairs. Over time, banks will have to take on this role - and sort out the new needs of their
customers.

Currently, almost every person has a smartphone, and in this regard, banks have decided to expand
opportunities for their owners. Not so long ago, a new payment method emerged - “touch the reader or
phone with a new contactless card”, says the official site of MasterCard. NFC technology prompted banks
to such an idea. According to a Juniper survey, by the end of 2019, about 516 million consumers will pay
for purchases using contactless technology. In addition, the NFC chip can be installed in a watch, phone or
card. When using the card, there will be no problems with ATMs when they “eat up” the card. [2].

Perhaps in the near future in the banking sector will appear biometric identification of customers.
Nowadays, phones that have functions based on fingerprints are increasingly being developed and
improved. It is possible that banks will also find something attractive in such technology. For example,
instead of entering a PIN code, you will need to put a finger on the sensor and the purchase will be paid.
Then you will not need to carry identity documents. You can already see examples of the use of such
technology.

The use of such technologies will help in accelerating work with clients and making banking
transactions. Also, most likely, plastic cards will leave the market and it will be possible to pay with the
phone or with the advanced technology of biometric identification it will be possible to pay with a finger
without any card.

For banks, this project with biometric identification will cost very little, since it is enough for them to
provide ATMs with such a system and set conditions for the bank to switch to a new system. First, such a
system will be combined with a bank card, and then the cards will leave. The shops themselves buy
devices that read bank cards, so that the provision of shops with these devices will no longer concern
banks. To run this project you only need to change the identification system and make some changes to
the program. On the other hand, society is not yet ready for such changes, since the fingerprint reading on
the smartphone appeared not so long ago. But banks can launch this innovation at any time and this will be
its advantage.

As one of the innovations, you can offer a structured deposit, which is quite a profitable option for a
significant part of the population who wish to invest their money profitably without a high risk.

According to this deposit, banks also guarantee a 100% money back guarantee, despite the high
profitability of this deposit.
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It is called structured because the funds raised are further divided into two parts for further
investment. One part, in the amount of 80-90%, is invested in instruments whose yield is stable and fixed
(bills of exchange, bonds, etc.). The income from them will cover the remaining 10-20% of the initial
contribution. Thus, one hundred percent return of funds to the depositor is guaranteed.

The remaining 10-20% of the bank invests in riskier instruments, but at the same time more
profitable, such as options. However, in this case, the bank may not receive an option premium if the latter
is not exercised. Structured deposit can be described as the possibility of obtaining a higher income in the
complete absence of the risks of losing initial investments.

Therefore, it is very attractive for customers who want to minimize their risks when investing their
funds, but at the same time want to ensure a higher return on them.

CONCLUSION

Now not only banks and investment companies have begun to play an active role in the financial
world. Numerous small financial institutions entered this market by spending relatively small amounts on
computer applications and making new, innovative proposals for customers. Many of these startups are
funded by venture capital. They are willing to accept the risk that some of their products will fail. And this
allows them to innovate much more aggressively. Commercial banks, on their part, cannot afford to offer
customers products that are not time tested, not tested by the market and, therefore, from the point of view
of regulators, they cannot function properly. Many innovative banks and financial companies, using
modern technology, focus on young people, those who are now 15 to 30 years old. It is known that these
people are prone to new media projects. Modern websites require a large number of graphic elements, and
the creation of this, as a rule, is not cheap. But sooner or later, banks will still have to find a way to create
so-called "emotional”" sites. By the way, many advanced financial structures have not only the official
website, which speaks clearly and informatively about services and products, but also its own social
network page (and sometimes in several social networks), with the help of which the bank seeks to
become closer and more understandable to customers.

YK 338.43
P.K. Bepcrembaena', 3.K. JKaubi6aesa’, A.T. Mcaesa®

'?Ka3ak 3KOHOMHKa, KapKbl KOHE XaJbIKAPAIbIK Cay/1a yHUBEPCUTET];
3 (Hapxo03 YHHBEPCHTETi» aKIMOHEPIIIK KOFAMbI

IYKOHOMUKAHBI "KAhAHJIAHY JKAFJIANBIH/IAFBI
KAPKBLJBIK CAJIACBIHIAFBI MHHOBALMSUIBIK BAFBITTAP

AHHoTanus. Bi3fiH 3aMaHbIMBI3[Ia, SKOHOMHUKAIBIK KaTBIHACTAPIBIH Oapabap e3repyiMeH Karap XKYpeTiH,
TyOereiiii )kaHa caraliblK JIeHreie OHAIpiCTi, KaluTalIbl )KoHe aKMapaTThl HHTEpHALMOHAIAHIBIPYABI OUIipeTiH
KapKbUIBIK KoHE AKOHOMHUKaJbIK skahanmanapipy Oap. Kapikel sxahannmany ynepicine eH ken ocep errti. VIHHOBa-
LUsIap/bl €Hri3y OaHKTepre 03 pecypcTapblH OHTAMIBI TypAe Oeiyre, MIBIFBIHABI a3aiTyFa, OaHK ©HIMAEPIH TYTHI-
HyIIbUIapFa JKETKi3y apHAJApbIH KaKCapTyFa, YCHIHBUIATHIH KBI3METTEP/IiH CallachlH KaKcapTyFa, OChlIaiIa OaHK
KBI3METIHIH THIMILUIITIH apTTRIpyFa, COHAal-aK OaHKTIH Kap>Kbl HAPHIFBIHAAFEl 0ocekere KaOUIeTTUIIrH apTThIpyFa
MYMKiHIiK Oepeni. COHBIMEH KaTap, aBTOPJIAPAbIH MiKipiHIIe, )KaHa TeXHOJOTHsIap OAHKTIH KIMEHTTEepiHe OYpHIH
KOJI JKETIIEHTIH epKiH/IK TICH TaHIay AOPEeKeciH Oepei - bIHFAMIBUIBIK (KBUIIAMIBIK, OaKbUIAY XKOHE TOYEIICI3IIK).

Tyiiin ce3aep: KapXKbl, HHHOBANWs, OaHK, KBI3MET, CTapTar, 0aHK, )kahaHmaHy.
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HauOONbIIeH Mepe 3aTpOHyTa MpOoLecCOM Tiobanu3aiuy. BHeApeHue WHHOBAIHM MO3BOJUT OaHKAM ONTHMAIILHO
pacrpeaensaTh CBOM PECypchl, MUHUMU3UPOBATH H3/ICPXKKH, COBEPIICHCTBOBATh KAHAJBI JOCTABKH OAHKOBCKHX
MPOIYKTOB JI0 MOTPEOUTENS], YIyUlllaTh Ka4eCTBO MPEAIaraeMbIX YCIyr U TEM CaMbIM MOBBINIATH 3PPEKTUBHOCTH
0AHKOBCKOH JEATCIILHOCTH, a TakKe O0CCICYMBATh POCT KOHKYPEHTOCIOCOOHOCTH OaHka Ha (DHHAHCOBOM
pbiHke. [Ipy 3TOM, MO MHEHHIO aBTOPOB, HOBBIE TEXHOJIOTHHM OOECIEUMBAIOT TE€ CTENEHHW CBOOOABI U BBIOOpA,
KOTOpBIE paHblile He ObUIM AOCTYIHBI KIMeHTaM OaHKa - yI00CTBO (B J11000€ BpeMst U B JIIOOOM MECTE HaX0XKJICHHS),
OBICTPOTA, KOHTPOJIb U CAMOCTOSITCIIBHOCTb.
KaioueBble ci10oBa: GHHAHCHI, HHHOBAIMU, OAHKH, YCIYTH, CTApTaIll, OaHKUHT, [100aIr3aIusl.
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GEOPOLITICAL AND GEOECONOMIC ASPECTS
OF THE KAZAKHSTAN’S FOREIGN POLICY
IN THE CONDITIONS OF NEW GLOBAL REALITY

Abstract. This article discusses the geopolitical and geo-economic position of the Republic of Kazakhstan at
the present stage, as well as the place of the Republic of Kazakhstan in the international arena. The authors noted the
special role and place of our country at the regional and international levels. The analysis of the dynamics of foreign
trade turnover and attracting investment in the domestic economy. In the conclusion of the work, conclusions were
made about the need to improve Kazakhstan’s foreign policy towards multi-vector approach and national security,
which is achievable through scientifically-based and balanced political diplomacy.

Keywords: geopolitics, geoeconomics, international relations, foreign policy, investment, trade, national
economy, world community.

The geopolitical position of the state is determined by the location and territorial combination of
political forces, as well as the interrelation of these factors with the spatial organization of the political life
of the society [1]. In geopolitics, traditionally stands out as the main tool of foreign policy, allowing to
determine the possibilities based on the principle of geographical determinism. According to the research
of specialists in the field of geopolitics, namely geography as the most invariable factor seems to be the
main fundamental parameter in the foreign policy of the states of the world community.

Geopolitics in its modern interpretation is connected with the logic of international relations and
foreign policy mainly in the context of ensuring the national security of the state. In the conditions of
growing interdependence between the subjects of international relations in the era of globalization, the
countries of the world community, regardless of the resource, human, power potential or degree of
development, depend on the influence of external forces [2]. No country, no matter how powerful in
military and economic terms, can cope with the complex problems of our time, apart from other countries,
which can be confronted only through close international and regional cooperation. On this basis, the task
of individual states is a dynamic adaptation to the new environment through the revision of the previous
approaches and the development of new ones on the key problems of the country's foreign and domestic
policy [3].

For Kazakhstan in the early years of independence, it was extremely important to adequately assess
its economic potential, its geopolitical position on the world stage. Therefore, for our republic, which has
become a full-fledged subject and actor of international relations, it has become extremely important to
conduct a foreign policy that would flexibly respond to the challenges of the surrounding international
system and adequately respond to them, putting national interests at the forefront [4]. Kazakhstan needed
to develop new approaches in foreign policy, find effective principles and models of foreign policy
behavior in rapidly changing international, geopolitical and economic conditions.

The multi-vector foreign policy of Kazakhstan should have contributed to the strengthening of
sovereignty and statehood, the country's entry into the system of international relations and world
economic relations [5].

Being located at the junction of the East and the West, Kazakhstan throughout almost all its history
was formed as a unique social and territorial entity, constantly experiencing the impact of various cultures
and synthesizing the cultural and spiritual values of different peoples and civilizations. This was greatly
facilitated by the passage through its territory of one of the first transnational corridors from Asia to
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Europe - the Great Silk Road [6]. At the same time, the geographical factor was organically combined
with the socio-cultural one. The nomadic way of life of the Kazakh people influenced the formation of
such qualities as openness, hospitality, sociability, and sensitivity to the spiritual and cultural values of
other nations and nations.

All this, together, allowed Kazakhstan to determine its place in the world community, as well as the
basic principles and priorities of its foreign policy. First of all, in May 1992, in the “Strategy of the
formation and development of Kazakhstan as a sovereign state”, the First President of the Republic of
Kazakhstan N.A. Nazarbayev, the thesis that “we, naturally, advocate the development of broad ties with
all other countries on the basis of international justice and partnership,” laid the foundation for the multi-
vector principle of the republic’s foreign policy [7]. At the same time, a multilevel and a third-party
approach to interaction with various foreign countries and international organizations was already
outlined.

Other strategically important landmarks of Kazakhstan’s foreign policy were the desire for maximum
openness to the outside world, as well as readiness to ensure its national security, relying mainly on
political means and tools, primarily on scientifically based and balanced political diplomacy. At the same
time, Kazakhstan’s interest in participating in the process of creating a collective security system was
emphasized, moreover, at the level of the regional and global community and active assistance to various
peacemaking efforts [8].

These approaches have justified themselves during all the years of development of the sovereign
Kazakh statehood and remain relevant to this day. All this, together, opened the way for Kazakhstan to the
outside world and potential partners from among international and regional institutions. In addition, it was
important for the development of the national economy by attracting foreign direct investment. The main
investor in recent years is the United States, which has invested more than $ 5 billion in the economy of
Kazakhstan and is planning their subsequent growth. Table 1 shows the dynamics of investment by
industry of Kazakhstan. According to the data, there is a steady increase in investment in the industry as a
whole (from 3,069,814 in 2013 to 4,769,589 million tenge in 2017), as well as in the extractive industries
(respectively: 1,769,433 and 2,960,272 million). tenge) and the manufacturing sector (686,852 and
956,165 million tenge).

Table 1 - Investments by industry of Kazakhstan, million tenge

Industries 2013 2014 2015 2016 2017
Industry - total 3069814 | 3508871 | 3863090 | 4320396 | 4769 589
including:
Mining and quarrying 1769433 | 1984974 | 2296567 | 2730134 | 2960272
including:
coal mining and lignite 46 378 46 600 43 409 29 741 59 526
crude oil and natural gas production 1115634 | 1389826 | 1782656 | 1904096 | 2374467
imetal ore mining 218 137 267 686 373 652 425 049 343 482
other mining industries 8 826 16 707 14 479 15 780 11 169
technical services in the field of mining industry 380458 264 155 82 371 355 468 171 628
Manufacturing industry 686 852 728 557 825290 877916 956 165
Water supply; sewage system, control over the collection|
and distribution of waste 172 017 225155 196 169 221475 282 358
including:
collection, treatment and distribution of water 134 927 179 473 143 448 155 064 219 821
sewer system 29 484 36 603 44 534 58 705 44 556
collection, treatment and disposal of waste; recycling 5994 6 850 5784 7042 17913
reclamation and other waste management services 1612 2229 2 403 664 68

Note - compiled according to the source: Investment and construction activities in the Republic of Kazakhstan. Statistical
collection. Committee on Statistics MNE RK. - Astana. - 160 p.

In terms of mineral reserves Kazakhstan ranks 1st in the CIS in chrome ore and lead, 2nd in oil,
silver, copper, manganese, zinc, nickel and phosphorus raw materials, third in gas, coal, gold and tin.
Kazakhstan has significant oil and gas reserves, concentrated in the west of the country, which make it
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possible to classify the republic as one of the largest oil-producing countries in the world. In foreign
policy, there are problems of sharing water resources with Uzbekistan and Kyrgyzstan, incomplete
demarcation of the state border with CIS countries, etc.

In the beginning. 90s Twentieth century. Kazakhstan was recognized by 111 countries of the world,
and with 92 of them, diplomatic relations and trade and economic ties were established. In tab. 2 shows
the dynamics of foreign trade of Kazakhstan in the context of the continents and groups of countries of the
world community. In March 1992, the republic became a member of the United Nations (UN), which was
the starting point for integration into the system of international relations. An important event contributing
to increasing the international community’s confidence in Kazakhstan was the country’s rejection of the
use of nuclear weapons.

Table 2 - Dynamics of foreign trade of Kazakhstan, million US dollars

2014 to 2015 to 2016 to 2017 to

2013 2014 2015 2016 2017 2013, %% 2014, %% | 2015, %% | 2016, %%
Total turnover 133506,0 | 1207553 | 76 523,5 | 62 113,6 | 78 1029 90,4 63,4 81,2 125,7
Export 847004 | 79459,8 | 45955,8 | 36 736,9 | 48 503,3 93,8 57,8 79,9 132,0
Import 48 805,6 | 41295,5 | 30567,7 | 25376,7 | 29 599,6 84,6 74,0 83,0 116,6
Trade with the CIS
countries 33 553,6 | 28599,5 | 20970,3 | 17 691,2 | 22 430,9 85,2 73,3 84,4 126,8
Export 10 881,5 | 11052,5 | 79083 6327,6 8 298,9 101,6 71,6 80,0 131,2
Import 22672,1 | 17547,0 | 13062,0 | 11363,6 | 14 132,0 77,4 74,4 87,0 124,4
Trade with the
EAEU countries 24 603,7 | 22095,6 | 16323,9 | 13793,7 | 17 780,7 89,8 73,9 84,5 1289
Export 5933,6 7 155,1 5120,3 3930,2 5262,5 120,6 71,6 76,8 133,9
Import 18 670,1 | 149405 | 11203,6 | 9863,5 12 518,2 80,0 75,0 88,0 126,9
Trade with other
countries of the
world 999524 | 92 155,8 | 555532 | 444224 | 55672,0 92,2 60,3 80,0 125,3
Export 73 8189 | 68407,3 | 38047,5 | 30409,3 | 40204,4 92,7 55,6 79,9 1322
Import 26133,5 | 23748,5 | 17505,7 | 14013,1 | 15467,6 90,9 73,7 80,0 110,4
Trade with Europe 59 785,7 | 58172,1 | 34215,1 | 27 034,7 | 33 364,7 97,3 58,8 79,0 123,4
Export 50 446,0 | 49273,7 | 27 138,1 | 21 147,3 | 27 388,8 97,7 55,1 77,9 129,5
Import 9339,7 8 898.4 7077,0 58874 5975,9 95,3 79,5 83,2 101,5
Trade with the EU
countries 55193,3 | 53316,0 | 31325,1 | 24372,1 | 30015,8 96,6 58,8 77,8 1232
Export 46 120,2 | 44681,1 | 244455 | 18 680,1 | 24276,4 96,9 54,7 76,4 130,0
Import 9073,1 8 634,9 6 879,6 5692,0 5739,4 95,2 79,7 82,7 100,8
INon-EU countries
Turnover 45924 4 856,1 2 890,0 2 662,6 33489 105,7 59,5 92,1 125,8
Export 4325,8 4592,6 2 692,6 24672 31124 106,2 58,6 91,6 126,2
Import 266,6 263,5 197,4 195,4 236,5 98,8 74,9 99,0 121,0
Trade with Asia 33610,1 | 29665,0 | 18235,0 | 14482,2 | 19571,0 88,3 61,5 79,4 135,1
Export 20161,2 | 178154 | 10077,7 | 8253,1 11 999,0 88,4 56,6 81,9 145,4
Import 134489 | 11849,6 | 8157,3 6229,1 7572,0 88,1 68,8 76,4 121,6
America
Turnover 6073,4 3 886,1 2811,7 26173 23523 64,0 72,4 93,1 89,9
Export 3091,5 1187,4 760,7 914,9 643,8 38,4 64,1 120,3 70,4
Import 2981,9 2 698,7 2051,0 1702,4 1708,5 90,5 76,0 83,0 100,4
African trade 367,2 336,0 215,5 249.6 353,7 91,5 64,1 115,8 141,7
Export 112,2 1221 64,0 88,1 168,6 108,8 52,4 137,7 191,4
Import 255,0 213,9 151,5 161,5 185,1 83,9 70,8 106,6 114,6
Trade with Australia
and Oceania 116,0 96,6 75,9 38,6 30,3 83,3 78,6 50,9 78,5
Export 8,0 8,7 7,0 5,9 42 108,8 80,5 84,3 71,2
Import 108,0 87,9 68,9 32,7 26,1 81,4 78,4 47.5 79,8

Note - compiled according to the source: Foreign Trade of the Republic of Kazakhstan. Statistical collection. Committee on
Statistics MNE RK. - Astana. - 268 p.
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According to table 2, there is a certain decrease in the volume of trade both in exports and in imports
of goods and products. So, the total trade turnover in 2013 amounted to $ 133,506.0 million, and in 2017 -
$ 78,102.9 million; exports, respectively - $ 84,700.4 and $ 48,503.3 million; imports - 48,805.6 and $
29,599.6 million. In order to conduct a correct analysis, it is necessary to take into account the
commodity-product structure of foreign trade operations by agents. According to analysts, the reduction in
trade turnover is attributable to the protracted financial crisis affecting the economies of all continents and
groups of countries and causing a decrease in supply and demand in foreign markets of international and
regional scale. In the current decade, the global economy grew by 3.6% per year (2011-2017). According
to forecasts: IMEMO RAS, the growth of world GDP will be 3.8%, the IMF - 3.7% [9]. The forecast for
global economic growth characterizes the lowest possible estimate. Moreover, it is necessary to take into
account the fact that prices for raw materials have increased and are kept at a high level, and this has
contributed to a higher growth rate for its exporters.

The group of developing countries and countries with economies in transition, according to IMEMO,
will accelerate its growth. The general trend that has emerged in the global economy is a long-term trend:
in the coming years, developed countries will grow at a higher rate, and developing countries with
transitional economies - lower than in the first decade of the 21st century.

In the post-crisis period of 2011-2016. This ratio has decreased due to the fall in 2015-2016. world
exports to all regions of the world. From 2017, growth in world trade has been resumed.

Despite the complex regional and global processes, our country has close partnerships with all its
neighbors and leading world powers. Kazakhstan has acceded to key international treaties, repeatedly
demonstrating its support for the global fight against international terrorism and taking a balanced and
responsible position on the issue of non-proliferation of weapons of mass destruction.

Due to the geopolitical factor, the United States, Russia, China and the republics of Central Asia took
the first positions in the foreign policy priorities of Kazakhstan [10]. Next in order of priority are Turkey,
Pakistan, the APR countries, Zap. Europe, other countries of near and far abroad, as well as international
organizations. In the framework of multilateral cooperation at the regional and global levels, Kazakhstan
has achieved the following:

- participation in the development of integration processes in the post-Soviet space, starting from the creation of
the Commonwealth of Independent States (CIS) and ending with the formation of the Eurasian Economic Union
(EAEU);

- on a global scale, the promotion of a kind of application for a leading position in the development of the world
order;

- Chairmanship of the Organization for Security and Cooperation in Europe (OSCE) in 2010;

- in 2010 the nomination of the country’s candidacy to non-permanent members of the UN Security Council for
2017-2018. etc.

One of the main priorities of Kazakhstan’s foreign policy is the development of relations and the
strengthening of a democratic partnership with the United States as an important condition for the
effective participation of our country in world economic processes, in international political, financial,
economic and defense institutions, as well as access to advanced technologies and investments.
Kazakhstan in its relations with the United States relies on the provisions of the basic document - the
Charter on Democratic Partnership, signed in February 1994. In cooperation with the United States, great
attention is paid to the economic sphere. An important place is given to the following factors:

- interaction with the US administration in order to attract US private investment;

- cooperation in the field of defense conversion,

- interaction in solving acute problems of health and ecology in the region of the Aral Sea and the
Semipalatinsk nuclear test site;

- development of contacts in the humanitarian line, etc.

Also one of the strategic directions of the foreign policy activity of the Republic of Kazakhstan is the
development of comprehensive cooperation with Russia [11]. The Russian direction in the foreign policy
of Kazakhstan has always been one of the most important because of the geopolitical neighborhood, the
consolidation of political weight in the system of international relations, the economic potential of the
Russian Federation, etc.
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The traditional positions of the Russian Federation in the Republic of Kazakhstan are based on factors
that are of a long-term nature and are determined by such categories as geography, geopolitics and history;
these also unite historical communities, spiritual, cultural and ethnic ties. The Russian vector largely
determines the foreign policy situation around Kazakhstan on a regional and international scale. The
special place of the Russian Federation is in the military-political sphere as a leader and guarantor of
regional security. At the present stage, according to experts, the nature of bilateral relations between the
Russian Federation and Kazakhstan will be determined by the new geopolitical situation in the region of
Central Asia.

It is also very important to take into account the relationship of Kazakhstan with the People’s
Republic of China. Strategically, they are aimed at the establishment and development of the traditions of
friendship and good neighborliness with China. Kazakhstan is interested in translating bilateral relations
into stable and dynamic contacts both in the economic sphere and in the political sphere, including issues
of strengthening security, confidence-building measures in military activities. The main principles of
cooperation with the PRC should be mutual benefit, the rejection of the use of force or its threat, the
inviolability of existing borders, which corresponds to the long-term interests of the Republic of
Kazakhstan. Mutual interest is also noted during the construction of gas and oil pipelines from Kazakhstan
to China. The construction of communication lines connecting Europe with the Asia-Pacific region
through the territory of both countries seems promising.

Major political and economic advantages are caused by the intensification of relations between
Kazakhstan and Japan, which occupies one of the leading places in the world economy, the largest donor,
and in the future - the most important investor in the economy of our country. Of particular interest to
Kazakhstan is the activity of Japan in the formation of the Commonwealth of Nations of the Asia-Pacific
region within the framework of the Asia-Pacific Economic Cooperation Organization (APEC), through
which Kazakhstan can gain access to high-tech and financial institutions of the dynamically developing
Asian community.

In the context of developing political and economic relations, strengthening the role and place of
Kazakhstan in Asia, expanding access to developing Asian markets, new industrialized countries are of
great importance for Kazakhstan: Singapore, Republic of Korea, Malaysia, Thailand, Indonesia, and
Vietnam.

The formation of foreign policy priorities of Kazakhstan is influenced by the factor of
intracontinentity [12]. The geographical location, which has no access to the sea, has a negative impact on
economic development. Intracontinental countries are generally less developed than countries with a sea
coast. There are 44 countries in the world, whose borders have no access to the oceans: in Africa - 16
countries, Europe - 14, Asia - 12 and South. America - 2 countries. Two states that do not have access to
the sea, namely Uzbekistan and Liechtenstein, border exclusively on countries that also do not have access
to the World Ocean. 9 of 15 CIS countries do not have borders with the World Ocean. After the collapse
of the USSR in 1991, Uzbekistan became the second such state. Ethiopia, where 93.8 million people live,
is the largest of the countries with no access to the World Ocean. Also, more than 30 million people. live
in Uganda (34.8 million), Uzbekistan (33.0 million) and Nepal (30.4 million). The largest of the states that
do not border the oceans is Kazakhstan (2,724,900 km?); Mongolia (1 566500 km?), Chad (1 284000 km?),
Niger (1 276000 km?), Mali (1 240 000 km 2), Ethiopia (1 104300 km ?), Bolivia (1 098581 km 2) have the
territory of more than 1 million km2.

Having no access to sea communications, Kazakhstan is actively using its niche in the Caspian Sea
zone, developing infrastructure. Thus, the Decree of the President of the Republic of Kazakhstan, adopted
in April 1993, initiated the formation of the republic’s Naval Forces (Navy), which include modern
rocket-artillery ships, small patrol vessels and boats. With the creation in 1998 of the National Maritime
Shipping Company Kazmortransflot, the development of merchant shipping began. The company has
more than 20 vessels providing oil cargo transportation and ferry transportation.

The port infrastructure in the Caspian is also actively developing. A ferry complex is being built in
the port of Kuryk with a transshipment capacity of 4 million tons of cargo per year. By 2020, it is planned
to increase the throughput capacity of the seaports of Kazakhstan to 48 million tons.

Also, projects are being implemented that allow Kazakhstan to reach the world maritime
communications, as well as access to the Pacific Ocean. With the introduction of the transnational railway
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Kazakhstan-Turkmenistan-Iran, ways are opened for the delivery of Kazakhstani goods to Iranian ports in
the Persian Gulf.

Kazakhstan participates in the implementation of a set of strategically important transport and
logistics projects, allowing it to become a key link between the countries of Asia and Europe. This
includes the development of international transport corridors North-South, Europe-Caucasus-Asia
(TRACECA) and the China-Turkey-Europe Trans-Caspian international transport route, as well as the
completion of the Kazakhstan section of the construction of the Western Europe-Western China transport
corridor. In addition, the practice of creating and operating “dry ports”, namely the Khorgos transport and
logistics center, through which goods are transported from China to Central Asia, Europe and the Middle
East, is carried out in Kazakhstan. According to forecasts, by 2020 the cumulative cargo traffic from
China to Europe through Kazakhstan will increase to 170 million tons.

The republic uses its geopolitical potential and versatile formats of interaction in the interests of
ensuring regional security. It is a member of the following international structures and initiatives: the
Collective Security Treaty Organization (CSTO), the Shanghai Cooperation Organization (SCO), the
United Air Defense System of the CIS, the NATO Partnership for Peace program. Almaty has a Central
Asian Regional Information Coordination Center (CARICC) to combat illicit trafficking in narcotic drugs,
psychotropic substances and their precursors, in which all countries of Central Asia, Azerbaijan and
Russia participate. Various international military, peacekeeping and anti-terrorism exercises with the
participation of Russia, China, the United States and other countries are also held on the territory of the
Republic of Kazakhstan.

Kazakhstan is expanding participation in international trade and economic relations. The assets of
domestic investors abroad have grown. Major projects include oil refining and the sale of petroleum
products in Romania, Bulgaria and other European countries.

Thus, possessing significant reserves of strategic mineral resources, located at the intersection of the
main transcontinental trade and transport corridors, maintaining internal stability and being the initiator of
the creation and development of a significant number of integration projects, Kazakhstan plays an
increasingly important role as one of the leading participants in international and regional political and
economic relations and mutually beneficial cooperation. In this direction, first of all, the implementation
of state and national programs of foreign policy, socio-economic development of the republic for the near,
medium and long-term prospects, the desire of our state to become a full participant in global economic
relations. All this in general contributes to the expansion of our country's capabilities to determine and
promote its strategic goals and geopolitical interests that meet its national interests on the world stage.

F.M. dyiicen, [I.A. AliT:kaHOBa

P.b. Cyneiimenos atbinaarsl LIbirbicTany HHCTUTYTBL, AnMatsl, KazakcTan

KAHA KAhAHJIBIK KAFJAMIA KASAKCTAHHBIH CHIPTKBI CASICATBIHBIH TEOCASICH
JKOHE TEODKOHOMHUKAJIBIK ACIIEKTLJIEPI

Annorauus. Ocbl mMakanana Kazakcran PecnyOnukachIHBIH Ka3ipri Ke3eHJEri reocascu OHE I'€0IKOHOMHKAIIBIK
Kargaiibl, coHmaif-ak KasakctaH PechmyOnmKachIHEIH XaJbIKapalibIK apeHajarsl OpHBI KapacThIPbUIaJbl. ABTOpIAp
eMMI3IIIH aWMaKTBIK JKOHE XalIbIKapallblK JCHIeHJeri epekiie peyli MeH OpHbIH aram kepceTTi. ChIPTKBI cayna
afHaTBIMBIHEIH JWHAMHKACHIHA JKOHE OTAHJABIK HSKOHOMHKAara WHBECTHLUS TapTy MocelelepiHe Taijgay >KacaJibl
JKYMBICTBIH KOPBITBIHIBICHIHIA FHUIBIMH HETi3[EIreH JKOHE TEHrepiMIi cascu IOUIUIOMATHs apKbuibl KaszakcTaHHBIH
CBIPTKBl CascaTblH KeIl Oarjapibl Ke3Kapac MEH YITTBIK KayilCi3AiKTi >KETUANIpY KaXeTTLIiri apKbUIbl KON 2KETKi3yre
0O0JIaTBIHBI TYKBIPBIMIAIIIBL.

Tyiiin ce3mep: reocascar, T€O3KOHOMHKA, XaJIBIKapaIbIK KaThIHACTAP, CHIPTKBI CascaT, HHBECTHIMS, cay/a, YITTHIK
HKOHOMHKA, QJIEMJIIK KOFAMIACTHIK

I'.M. lyiicen, [I.A. AliT:XaHOBA
UuctutyT BoctokoBenenus uM. P.b. CyneiimenoBa, Anmatsl, Kazaxcran

TEONOJUTHYECKUE U TEOOKOHOMUWYECKHUE ACIEKTHI BHEIIHEN MMOJIATUKA
KA3AXCTAHA B YCJIOBUSIX HOBOMH I'NIOBAJIBHOM PEAJIBHOCTH

AHHoTanus. B naHHOH cTaThe paccMaTpUBAaeTCsl TEOMOIUTUYECKOE U F€0IKOHOMUUECKOE MoJoxeHue PecryOmuku
Kazaxcran Ha coBpeMEHHOM 3Tane, a Takke Mecro PecnyOnuku Kaszaxcran Ha MexIyHapoAHOWH apeHe. ABTOpaMH
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oTMeueHa ocobasg posib ¥ MECTO Halleld CTpaHbl HA PETMOHAIBHOM M MEXIyHapoAHOM ypoBHAX. IlpoBeneH aHamu3
JMMHAMHKU BHEIIHETOPTOBOTO 000pOTa 1 MPHUBJICYECHHUSI HHBECTHIMH B OTEYECTBEHHYIO SKOHOMHKY. B 3akimroueHun paboTsl
CZeJIaHbl BBIBOJIBI O HEOOXOAMMOCTH COBEPLICHCTBOBAHUS BHEIIHEH nmonuTHk Kasaxcrana B CTOpPOHY MHOTOBEKTOPHOCTHU
n obecriedeHHss HAIMOHAIBHOM OE30IaCHOCTH, 4YTO JOCTHXKMMO 4Yepe3 HaydyHO-OOOCHOBAHHYIO W B3BEILECHHYIO
MOJIMTUYECKYIO TUTNIOMATHIO.

KuroueBble cjioBa: reonojuTHKa, T€0IKOHOMHKA, MEX/YHApOHbIe OTHOUIEHUS, BHEIIHAS MOJUTUKA, MHBECTHIINH,
TOBapooOOpOT, HAIIMOHATIbHAS HYKOHOMHUKA, MUPOBOE COOOIIIECTBO.
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THE PROBLEMS OF THE SYSTEM OF COST ACCOUNTING
IN BANKS OF THE SECOND LEVEL

Abstract. As you know, the role of the banking sector is great. In modern conditions of financial market
development, banks are the main source of financing for various sectors of the economy, such as industry, trade,
agriculture, etc., and also have a great importance in protecting the country from financial crises. On this basis, the
need to apply a cost accounting system in such a vital sector is important, in order to control costs, measure the costs
of various processes and provide the necessary analytical and detailed data based on scientific standards to make
informed decisions.

The article discusses the role and importance of the formation of an effective cost accounting system in banks,
as well as the problems of calculating the costs of banking operations in Kazakhstan.

Keywords: cost accounting in banks, cost calculation, bank accounting, direct and indirect costs.

Introduction. Accounting reform ensured the adequacy of the accounting system of Kazakhstan to
the requirements and characteristics of a market economy, allowed to form a new conceptual apparatus
corresponding to the current level of development of accounting science and world trends [1]. Nowadays
banks need the cost accounting system for making important decisions, since cost accounting system has
direct influense on bank profitability, also on its ability to quick adaptation to changing market conditions,
in order to save competitive positions. Moreover, the data provided by cost accounting system is important
for making decisions on the cost of banking products, establishment of budgets and cost reduction [2]. All
this indicates importance of cost accounting system in banks, especially in making various decisions, in
particular, such as the prices of bank operations.

Despite the importance of cost accounting system in banks, for today in Kazakhstan it had not had
adequatee development. As a rule, in Kazakhstan, accounting standards that are established by banking
system regulators, traditionally makes starting point helping banks to form their accounting policies. At
the same time, internal features of banking products and process of their formation create difficulties of
application of traditional cost accounting system in banks. These causes range of problems for banks when
forming cost accounting system. First, banks speak as the main financial intermediaries at the market that
complicates traditional cost accounting. Secondly, capital redistribution which is carried out as a result of
fundraising and its further transformation in certain banking products, such as credits, securities, etc.,
creates problem of determination of results and costs. Thirdly, it is a syndrome of constant expenses and
limit income, complexity of distribution of indirect costs on cost objects.

In the meantime, development of banking system of Kazakhstan, information technologies, increased
competition led to the corresponding high-quality changes in cost accounting system of banks. In
particular, as a result of rising competition in the banking sphere and margin reductions banks had to
attach the increasing importance to planning and control of their non-financial costs. Development of IT
technologies led to application of various software on cost accounting in banks. However, despite it, the
problem of formation of effective cost accounting system remains unresolved. In addition, accounting is
important for making effective management decisions [3].

Literature review. In world financial literature there are many researches concerning essence and
need of cost accounting system in banks. For example, Ahmed, N.R. notes need of studying of pricing on
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banking services, which has the specific features in view of the fact that banks produce nothing and
pricing very strongly depends on a human factor [4]. Bhasin M.L. writes that practice of cost accounting is
always deliberate attempt to get unjustified advantage to accountants and managers of banks [5].

Ability to develop banking products (services) with the minimum costs and to reach savings in this
process plays a key role to define, how successfully banks will function [6].

Choice of calculation system and its project is crucial for bank, since if cost calculation provides
information on inexact costs of bank, then the management can make incorrect and inefficient decisions
[7]. Such decision depends on various contextual, organizational and cultural factors and it is especially
important concerning banks, as their cost structure generally consists of indirect costs [8].

The content and structure of costs influences the order of calculation accounting of products, the
system of planned calculations and characteristic of the obtained data on prime cost of a banking product
[9].

As mentioned, importance of the banking sphere in economy is huge. The banking sphere and level of
its development reflects the level of economy health. Banks contribute to the development of production
processes, distribution, exchange and consumption, allowing economy to develop and grow [10].
Therefore if banks do not create the effective system of cost calculation, these could cause wrong
decisions that will lead to negative consequences for economy. If the bank has no effective cost
accounting system, the data provided by such system can be inexact. For example, data on profitability of
certain banking product can be incorrect that can lead bank to choose the wrong set of profitable products.
This, in turn, can lead banks to overrate the credits and, as a result, will lose potential profitable clients.
Therefore, it will cause damage to economic development of the country.

Evaluation and measurement of using money is complexity of cost accounting system in banks. For
example, industrial companies create certain tangible product, which is easy to identify and estimate its
costs, but banking services are non-material and estimation of their cost is rather problematic [11].
Besides, if some divisions of bank carry out one or two bank operations, then others carry out much more,
and this complicates the way of defining of the extra charge added to operations by each department
before the service reaches the client. Moreover, it is difficult to bank to define specific goals of use of the
most part of the money [12]. Deposits have several types, some of them connected with date, savings or
current account, and each has an interest rate. The prices of each type can also differ from time to time and
from client to client. Besides, there is a difference in the cost of the credits as sources of their financing are
various. Thus, bank management has to be completely informed on cost details because of their influence
on profit calculation for evaluation of prices and marketing strategy.

Results. Calculation of bank operations is decisive factor of bank profitability and its ability to adapt
to the market. The cost of definite bank operation also depends on structure of the market in general and
on the competition in providing certain services, in particular. Importance of decision on prices of banking
services increases in connection with modern achievements in bank operations, on the one hand, and
fierce competition between banks and other non-bank financial institutions, on the another hand.

Thus, based on the previously mentioned it is possible to mark out some characteristic features of
banking business, which affect cost structure and their calculation system (figure 1).

As far as we can see, the considerable weight of indirect costs in relation to cost objects, that
complicates their tracking in the relation the cost of objects, is the most relevant factor affecting
applicability of various cost systems in banking institutions. In the same way, considering that the most
part of the operations, which are carried out by banking institutions, has the repeating character and is
subject to standardization, it gives the chance to consider a question of calculation of costs of these
operations and their distribution by cost objects, and also to enter use of standard costs as the instrument
of planning and control.

Classification of non-financial expenses of banking institutions can be useful when studying
applicability of various cost systems to banks. In this case, the difference between transformational and
overhead costs is the most important. Transformational costs are costs, which are generated in profit
centers and in operating activities while overhead cost are the cost of the centers of the general service.
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Figure 1 — Features of cost accounting banks

As arule, expenses of these centers are directly or indirectly connected with consumption of products
and services by clients. At the same time, costs of transformation can be divided into direct and indirect
costs depending on their relation to cost objects. Direct costs are those costs, which can be unambiguously
and directly allocated to cost objects; otherwise, their distribution is controlled economically individually.
Indirect costs are costs, which cannot be distributed directly between cost objects as there is no exact
distribution of funds which allows us to evaluate consumption of these costs by cost carriers.

As a result, the total cost of banking service consists of constants and variable costs.

It should be noted that significant amount of costs in banks is dual in character, if to look on the basis
of the previous criterion of classification, to the extent in which certain costs can be straight lines in
relation to branches network, but indirect in relation to products and clients. In banking institutions cost
demanding distributions, generally correspond to costs of personnel, depreciation and other total costs,
which despite of the fact that it is difficult to distribute them between clients and products are, as a rule,
easier for distributing on the responsibility centers.

The second category of expenses corresponds to overhead costs, which are generated in the
organizational centers of bank. These costs are generated by various functions connected with
management, administration, organization and control. As a rule, they are indirect in relation to all cost
objects.

These costs are considered as the expenses intended for support of all bank functions and as such,
they do not depend on the volume of services, the existing product lines and the markets, which they
serve.

The traditional calculation systems assign such costs first of all to the centers of costs, which usually
correspond to departments in an organizational structure of bank. Besides, the traditional cost calculation
system is the system based on the volume, as she uses indicators of volume of services (in terms of
production), such as working hours or number of checks, as a basis for distribution / assignment of these
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overhead costs or indirect costs to cost objects. It means that such cost objects as products and services,
consume overhead costs highly in comparison with quantity of the made units of production, for example,
in the industrial companies. In other words, it is supposed that the production of product or service is
higher, the its overhead costs are higher.

In world practice it is accepted to divide two types of cost accounting system in banks: partial and
full.

The partial system considers only direct costs for cost object conversion and does not assign indirect
costs for conversion and overhead costs which are just distributed in places of emergence of costs or
divisions. Application of \ system of partial costs in the bank sphere generally is a consequence of
existence of considerable volume of the total and joint costs in relation to different objects that
complicates their distribution to the cost of objects. But at the same time, considering that direct costs are
usually quite insignificant and that variable costs can be practically absent, and it is difficult to measure
their results, evaluation of efficiency and effectiveness by means of partial cost system seams excessively
limited approach. At the same time, such structure of costs helps to explain why banking institutions pass
to the overall cost of an accounting system more slowly, than it is done by the companies of other sectors
of economy.

However, as the mass of indirect costs gradually increases, direct costs system or the system of
contributions become less and less important for the purposes of planning and control, though all this is
still applicable to certain special types of decision-making. Therefore the partial system of cost accounting
has limited application in case of multidisciplinary organizations, including the banks having the high
level of indirect costs. Therefore, considering structure of costs of banking institutions (prevalence of the
fixed indirect costs), the margin received for cost objects by this method can be insignificant.

Besides direct costs, the system of full cost also distributes everything or a part of their indirect costs
of cost objects. The traditional methods of full cost accounting applied to banking are based on creation of
the cost centers, as a rule, connected with organizational structure, which then transfer the costs of various
organizational units, products, clients. The full system of cost accounting assumes consecutive distribution
of non-financial expenses between various centers of responsibility as it is visible in figure 2.

cumulative non-financial expenses

T

’ direct costs on the profit ’_ﬁ

enters

| S |

allocation 1
direct costs on the profit centers + | direct costs on the cost centers +
allocation 1 al i

allocation 2

direct costs on the cost centers
F 1
—_ 3

direct costs on the profit centers +
allocation 1 and 2

income ‘
E—

B

profit/expenses

M

Figure 2 - System of full cost accounting
Note: made on the basis of a source [13]
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Considering the above, it is possible to draw a conclusion that application of any of the traditional
systems of accounting leads to a paradoxical situation. On the one hand, when choosing a system of partial
costs and considering only direct costs on final cost objects, there is a situation when only direct costs can
be carried to cost objects, whereas the others which are indirect are not considered on the centers of
responsibility, products or clients.

On the other hand, when choosing a system of overall cost, it is possible to face a number of
restrictions. Many authors considering systems of cost accounting in banks claim that the traditional
systems of accounting applied in the bank sphere assume that influence of indirect costs is ignored, despite
the fact that what variety of operations and what difficult impact are had on indirect costs [14], [15].

Besides, as banking institutions develop new banking products for the purpose of the satisfaction of
new competitive requirements, the specific weight of indirect costs in their structure increases as costs of
market researches, marketing, introduction of new products, automation of transactions, new technologies,
etc. obviously grow. Besides, the number of the factors influencing costs which were used for reference of
indirect costs of cost objects are not enough, that complicates identification of differences between
accounting of various services in bank. Therefore, it is almost impossible to trace costs, and it complicates
their accounting and improvement of their management. Thus, the system of full costs, which distributes
indirect costs on several categories on the basis of business volume can be acceptable in the industries
where the share of indirect costs is rather small, and the volume of services is rather uniform. However it
is not applicable for the companies with several non-uniform products which are difficult for measuring
and which have high percent of indirect expenses. It, first of all, belongs to banks.

As it was already mentioned above, traditional allocation of costs is often based on the volume, such
as quantity of the made products, the number of working hours, the number of production machine hours,
etc. In banks especially in the conditions of globalization and development of the new directions of
operations, available the total or indirect costs which are not caused by the output. As a result, traditional
allocation of costs in banks has to be based on something another, but not on root causes of costs.

Considerable part of overhead costs even on production can be not caused by production machine
hours, but overhead costs are distributed with use of these hours. For example, some products of the
producer with a small volume can demand significant technical changes, additional checks, frequent
installations of the machine with unusually short production cycles, special processing, additional storage
and so on. Distribution of these special costs on all products on the basis of the number of production
machine hours (instead of distribution of these costs on the basis of their main reasons) will lead to the
fact that separate costs of a product will be inexact and misleading. In banks such problem is especially
relevant as by the nature banks do not make material products per se, and carry out the customer service
called by banking products. Services sector cannot be subordinated to the traditional scheme of cost
accounting, it just becomes impossible.

In banks now the traditional system of accounting applies indirect cost to products on the basis of in
advance certain rate of overhead costs. The traditional system of accounting considers overhead costs as a
uniform pool of indirect expenses. Traditional accounting is optimum when indirect costs are lower, than
straight lines. Thus, modern traditional process of cost calculation in banks consists of several stages:

1. definition of indirect expenses;

2. assessment of indirect expenses for the corresponding period (month, quarter, year);

3. the choice of a factor with relationship of cause and effect with the cost (working hours, machine
hours);

4. factor sum assessment for the corresponding period (the number of working hours a quarter, etc.);

5. calculation of in advance defined norm of overhead costs (a rate of overhead costs);

6. distribution of overhead costs of products of bank with use of the rate of overhead costs defined
earlier.

The rate of overhead costs is estimated as follows:

R Ov
ov — Ces
Ov - calculated overhead costs; C,s — the rated sum of a factor influencing cost.
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For example, at the sum of overhead costs of 500 thousand tenges and 12 thousand working hours the
rate of overhead costs is equal to:

500 = 41,67
12

Discussion. Thus, in spite of the fact that the traditional systems of cost calculation used in banks
today are simpler in fact and more simply in implementation, such cost calculation is not absolutely exact
and can lead to considerable understating and overestimate of costs.

As a result it is possible to note existence of problems in a system of cost accounting in banks. First,
the traditional system of cost accounting creates the inadequate database. As forming of costs of future
period is based on costs of the last periods "corrected" on inflation and an exchange rate, thus the created
budgets bear in themselves errors of last years which have property to collect.

Secondly, absence in banks of a comprehensive system of cost accounting. Each bank operation is
unique on the, however, the traditional system of cost accounting does not consider feature of each bank
operation. Even banks experience difficulties with information processing about clients in intra bank
processes that is necessary for meeting requirements of each department. At the same time, if the client
manages several accounts in several banks, discrepancies grow even more.

Thirdly, banks do not make material products. There are difficulties of accounting of overhead costs.
The traditional system just transfers these costs of the total amount of bank costs. As a result, there is no
cost accounting of separate bank operations that does not allow to reveal unprofitable and profitable
services of bank.

Fourthly, with growth of IT technologies also overhead costs of banks increase, and traditional
approach does not allow to consider them rationally.

Thus, now there was an urgent need of search of the most adequate method of the cost accounting
allowing it is not just rational to distribute costs of banking services, but also to create cost value of each
separate bank operation.
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EKTHIII JEHTEWJIETT BAHKTEPJETT IIbIFbIHAAP/IbI
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AnHoTanusi. BaHK CEKTOPBIHBIH peili 30p ekeHi Oenrimi.. KapXKbUIBIK HApPBIKTBI JAAMBITYABIH 3aMaHayd
JKaraaiibiHga OaHKTEp, ©OHEPKACil, cayna, aybll INapyallbUIbIFbl JKOHE T.0. CHSKTBI SKOHOMHUKAHBIH JPTYpJI
CEKTOPJIAPhIH KAPXKBUIAHBIPYABIH HETI3r Ke3i OOkl TaObUIAAbI, COJ CHSKTHI, €I KapKbUIBIK IaFJapbICTaH
KOpFrayZa YIKkeH MaHbI3ra ue. OcbiFaH opai, MBIFRHAAPIB OaKblIay, IIBFEIHAAPIR OaKeIIay, SPTYPIl YPAICTEpIiH
IIBIFBIHIAPEIH OJIIICY JKOHE HAKTHI MICHTMIep i KaObUTaayFa apHalFaH FEUTBIMA CTaHAAPTTapFa HETI3AeNTeH KaKeTTl
TaJZIAMAITBIK JKOHE TOJIBIK, JKAH-)KAKThI JEPEKTEP/Al YCBIHY YIIIH OCHIHAAd MAaHBI3/IbI CEKTOPAAFbI MIBIFBIHIAD
eceOIHiH KYHEeCIH KOJIaHyIbIH KQKETTLIIr apThIl OTHIP.
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ITPOBJIEMbI CUCTEMBbI YYETA 3ATPAT
B BAHKAX BTOPOI'O YPOBHA

Annortanusi. Kak w3BecTHO, ponb OaHKOBCKOTO CEKTOpa BEJHMKA. B COBPEMEHHBIX YCIOBHSIX Pa3BUTHS
(hmHAHCOBOTO PHIHKA OaHKH SIBIISIOTCS OCHOBHBIM MCTOYHMKOM (DMHAHCHUPOBAHHS Pa3JIMUHBIX CEKTOPOB 3KOHOMHMKH,
TaKHX KaK IPOMBIIIICHHOCTb, TOPTOBJISL, CENBECKOE XO3SHCTBO U JIp., 8 TAKXKE HECYT OOJIBIIYIO 3HAUUMOCTD B 3aILUTE
CTpaHBl OT (PMHAHCOBBIX KpU3MCOB. Mcxoms w3 ororo, OonbpIIOe 3HAUEHHE MpHOOpETaeT HEOOXOIUMOCTh
NPUMEHEHHSI CHCTEMBI ydYeTa 3aTpaT B TAaKOM JKH3HEHHO Ba)XKHOM CEKTOpE, YTOOBI KOHTPOJIMPOBATH 3aTparThl,
U3MEPATh CTOMMOCTD Pa3JIMYHBIX IPOLECCOB M MPEIOCTABIATh HEOOXOUMbIEe AaHATUTUYECKUE U TOAPOOHbIE NaHHBIE
Ha OCHOBE Hay4HBIX CTaHIAPTOB UL IPUHATHS 0OOCHOBAHHBIX PEIICHUI.

B cTathe paccMOTpeHBI posib M 3HaUeHHE (opMHpOBaHHSA dPQPEKTHBHOM CHCTEMBI yuyeTa 3aTpaT B OaHKax, a
TaKkKe MPOoOJIeMbI KalbKyJIUPOBaHHS 3aTpar 110 0aHKOBCKMM onepanusM B KazaxcraHe.

KaroueBble ciioBa: yuer 3arpar B 0aHKaX, KaJIbKyJIHUPOBaHHUE 3aTpaT, 0aHKOBCKHH yYeT, IIPSIMbIC U KOCBEHHbIE
3aTpaThl.
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THE DEVELOPMENT OF REGIONAL EXPORT POTENTIAL

Abstract. The paper presents general characteristics of Pavlodar region export potential and economic
estimation of the use of Pavlodar region industrial productions export potential. It proves modern problems for the
development of Pavlodar region industrial enterprises export potential. Every indicator is given according to the data
from Agency of statistics of the Republic of Kazakhstan. Questions of rise in export potential at regional enterprises,
formulation of a set of organizational and economic decisions that lead to the growth of export possibilities of the
particular industrial productions using existing advantages, are important and timely. They help to solve an important
economic task, such as growth of regional competitiveness and, as a result the whole national economy on world
markets contributing to the balanced social development and decreasing social and economic tension in the region
that demands an appropriate search of scientific approaches. Export potential in basic industries becomes an
important stabilizing factor in conditions of economic development in regions, and it is also a basic source of foreign
exchange into a regional budget. It is concluded that low level of innovative activity on industrial enterprises directly
affects the level of export potential use both now and in the nearest future.

Keywords: potential, export potential, production potential, region, resource and raw material potential.

Introduction

Development trend of modern economy taking into account economic globalization does not leave an
opportunity for isolated development of any state structure. All states are connected to each other with
many economic links, and to some extant, are interrelated. National economic growth is considerably
determined by region export possibilities of the country and it is currently based on the export of resources
with low value added.

Development of export potential has received special attention in the State strategic programs
“Kazakhstan — 20307, “Kazakhstan — 2050 and “Export — 2020”.

The term “potential” from the side of world science and practice represents a common set of all
available options to reach any goal. The potential of modern economic systems is supported by both
domestic and external factors.

The creation and development of an export potential is a difficult process that includes domestic and
foreign economic components at all stages of regional functioning as a difficult economic system.

The processes of export activities spreading to a regional level require the development of a relevant
regional policy. In the theory and practice, departure from the practice of strong vertical management of
regional export potential development towards liberalization of an export activity and an effective
economic independence of economic entities was observed in the evolution of a state foreign trade policy
during the transition period. In these conditions necessity to develop a regional strategy for long-term
economic growth, scientific and technological development, and international economic and trade
relations are formed.

Performance management of the creation and development of an regional export potential represents
multilevel system of functions for macro, meso and micro-environment aimed at achieving the best
possible working results in foreign markets.
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Accordingly, regional export potential is a complex of possibilities in regional organizational and
economic systems to achieve the goals through the export of productions and goods. Pavlodar region is a
major industrial center in Kazakhstan. It is a multisectoral industrial complex focused on the production of
electrical energy, alumina, refined oil products, mechanical engineering, food industry and construction
materials. Given that the Republic of Kazakhstan's economy maintains its raw materials status, basic basis
for the formation and development of the regional export potential is a resource and raw materials
potential. The major part of the region is within the south of West Siberian plain. The region occupies one
of the leading positions in the mineral and raw materials complex in the Republic of Kazakhstan.

The total value of the balance reserves in Pavlodar region solid minerals is estimated at 460 billion
dollars. They are: coal, metals, including gold, construction materials [1].

Pavlodar region export potential

r Resource and raw materials potential

T Production potential
T Innovative potential
r Labor potential

r Infrastructural potential.

Figure 1 — Enlarged elements of Pavlodar region export potential
Note — this was developed by the author

Part of the deposits has been successfully developed for a long time, additional geological prospecting
works are curried out at the other deposits, real volumes of natural resources and conditions for their
mining are specified.

Pavlodar region export potential according to figure 1 is worth to consider on the following
directions: resource and raw materials potential; production potential; innovative potential; labor potential
and infrastructural potential.

Leading sectors of Pavlodar region economy are presented in figure 2.

The leading sector in the region which supports more than 70% of the manufacturing industry volume
is metal industry and processing of metals. Metal industry includes ferrous and non-ferrous metallurgy.

Pavlodar region economic system

v v
Leading sectors of the economy Industrial sub-sectors |
Industry Metallurgy (ferrous and non-ferrous) |
Agriculture Metal working and machine building |

Power industry Petroleum refining

Commerce and services

Fuel and energy complex |

Transport system

$33 3 3311

Construction materials productions |

Communications and Media

Furniture industry |

vy vy vvv |

Tourism |

Figure 2 - Main leading sectors of Pavlodar region economy that form production potential
Note — this was developed by the author
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Pavlodar region export and production potential is presented in table 1 in complex and systematized
form.

Table 1 — Pavlodar region export and production potential

Enterprise name, sector Products Main directions in export
«TNC Kazchromey» JSC Ferrochrome, CIS Countries (Russia, Ukraine,
ferrosilicon, Belarus, Georgia, Uzbekistan).
ferrosilicomanganese, Non-CIS countries (Luxembourg, Japan,
ferrosilicochrome Germany, Austria, Sweden, Bulgaria,
Romania)
«Aluminium of Kazakhstan» JSC Alumina, primary aluminium Russia, China
«Kazakhstan Aluminium smeller» JSC
Gallium (rare metal) Japan, Germany, the USA
«Maikain Gold» JST Ore, gold, silver, copper, Ural enterprises (Russia)
zinc
«Pavlodar Oil Chemistry Refinery» LLP | Gasoline and oil products Russia and countries of Central Asia
TOO
Fuel and energy complex (FEC) Coal of all types Ural, West Sibiria (Russia)
Electric power Border territories (Russia)
Agriculture Milk, meat Russia
Grain Iran, China

According to table 2 in the last five years in Pavlodar region, there has been the cyclical growth of
industrial production volume, whose share varied from 79,1% to 69,4% in the total growth regional
product.

Table 2 - Dynamics indicators on industrial production development in Pavlodar region

Indicator name Tonpl

2012 2013 2014 2015 2016
Industrial products production volume,
min. tenge 1202392 1334756 1110598 1044 224 1370 386
Industrial products share in the gross
regional
product, % 79,1 75,9 63,6 60,1 69,4
Mining industry and quarrying, mln.
tenge 100 471 104 756 113 235 119 248 202 726
Manufacturing industry, mln. tenge 821 890 959 350 708 149 677 761 913 893
Electricity and water supply, mln. tenge 280 031 270 650 289214 247 216 253 767
Number of industrial enterprises and
productions, units 995 1005 813 789 804

Research and engineering divisions function at the base of leading industrial enterprises to develop
export-oriented productions, to increase products quality and their competitiveness in Pavlodar region
industrial sector [2].

Work is being done in the region to organize and develop functioning of the Special Economic Zone
"Pavlodar" in order to develop high-technology enterprises and productions of high-value added products.
Main targets in Special Economic Zones functioning are presented in figure 3.

At the current stage in the region two science and technology parks have been established to activate
research activity on industrial enterprises.:

- «Irtish» science and technology park at S.Toraighyrov Pavlodar State University;

- science and technology park of «Innovative University of Eurasia».

Regional labour potential is characterized by base quantitative indicator, such as total population. This
indicator as at 2016, according to the table 3, reached 757 thousand people, including urban population
582,8 thousand people. Rates of economic activity and unemployment rate were respectively 55,7% and
4,8%
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Development of export-oriented products production with high added
value, with the use of modern technologies

Aims of Special Economic

Zone «Pavlodar» Implementation of breakthrough investment projects, research,
scientific and technological, innovative projects

Creation of favorable investment climate and attraction of domestic
and foreign investments to implement investment projects and
complex development of industries

Figure 3 - Targetsin functioning of Special Economic zone «Pavlodar»

Note — this was developed by the author

Researches show that Pavlodar region economy has a sufficient potential to develop modern export-
oriented productions. The large number of industrial productions functions in the region, and at the same
time their main work is concentrated on the manufacturing industry sector that directs existing productions
to produce products with high value-added. In the region there is also scientific potential and innovatively-
oriented infrastructure, which covers science and technology parks and special economic zone. There is
the whole necessary spectrum of material and raw materials resources including economically active
population for multiplier development of export-oriented productions in the region [3].

Table 3 - Main indicators on population of the region and on the level of human resource economic activity

Indicator name Years

2012 2013 2014 2015 2016
Population, persons 749 201 752914 755793 758 594 757014
Urban population,
persons 560 120 566 764 574 114 579 553 582 841
Economically active population, persons 439200 440000 441300 439600 421400
Economic activity rate, % 58,6 58,4 58,4 57,9 55,7
Working population,
persons 417 500 418 000 420 300 418 600 401 100
Unemployed population,
persons 21700 22 000 21 000 21 000 20 300
Unemployment rate, % 4.9 5,0 4.8 4.8 4.8

In the sphere of export potential on industrial enterprises Pavlodar region, according to table 4,
occupies the leading positions. Proportion of products export from enterprises in the republic scale is
16,1%. In terms of export volume the region is on the third place after Karaganda region and Almaty.

As at 2016, volume of export operations was 634,6 mln. tenge and volume of import operations was
536,5 min. tenge.

Positive aspect of export potential use is an access of Pavlodar region industry to positive external
trade balance. Calculation of external trade balance is shown in table 5.

Volume of export productions development is vulnerable to a slight decline. As at 2016, the volume
of export deliveries from the rate of 2015 is 85,5% [4-6].

In modern market conditions export dynamic has been subjected to a number of external economic
factors that caused slight drop in sales. In particular, in the world practice there are following tendencies:
reduced demand for ferrous and non-ferrous metals, decline in the prices of energy that is connected with
certain trends of science and technology progress (production of composite materials, transition to the
modern green technologies, such as electromobiles, environmentally friendly electrostations which use
alternative fuel and energy sources).
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Table 4 - Positioning of Pavlodar region in export potential at the republic level

Region name (oblast) Export volume, min. Import volume, min. Export regional Import regional
US Dollars US Dollars structure,% structure, %
Akmola 88,6 263,9 2,3 2,7
Aktobe 364,8 4904 9,3 5,0
Almaty 138,6 431,2 3,5 4,4
Atyrau 25,5 185,5 0,6 1,9
West Kazakhstan 84,6 392,0 2,2 4,0
Jambyl 46,4 104,4 1,2 1,1
Karaganda 7283 671,0 18,5 6,8
Kostanay 4343 4133 11,1 4.2
Kyzylorda 23,1 31,7 0,6 0,3
Mangystau 4.8 151,2 0,1 1,5
South Kazakhstan 300,5 332,4 7,6 3,4
Pavlodar 634,6 536,5 16,1 5,4
North Kazakhstan 41,8 2733 1,1 2.8
East Kazakhstan 241,5 970,2 6,1 9,8
Astana 125,3 12687 3,2 12,9
Almaty 647,5 33478 16,5 33,9
Total 3930,2 9 863,5 100 100

Table 5 - Calculation of external trade balance as at 2016
min. US Dollars

Indicator name Value
Export operations value 634,6
Import operations value 536,5
External trade balance 98,1

Researching aspects in economic estimation of Pavlodar region export potential it should be noted
that the largest export volumes relate to large-scale enterprises 97%, that is shown in table 6.

Table 6 - Structure and volumes of export in terms of enterprises according to their size

Enterprise name according to its size Export operations volume, mln. US Structure, %
Dollars
Small-sized enterprises 17,5 2,68
Medium-sized enterprises 2,0 0,32
Large-sized enterprises 614,8 97
Total 634,6 100

Export potential of small-sized enterprises does not exceed 3%, and middle-sized enterprises is almost
zero value.Structure and value of export on types of product sales are presented in table 7.

Table 7 - Structure and value of export on types of product sales

Export product name Export operation volume, min. US Dollars Structure, %
Metallurgical industry products 450,2 71
Coal and lignite 96,9 15
Wholesale trade goods 7,2 1
Other nomenclature items 80,3 13
Total 634,6 100

In accordance with table 7 maximum export operations volumes were for metallurgical industry
products. Coal, lignite and other items deliveries to foreign countries do not have big proportion in export
structure. Taken together, this economic evaluation of enterprises export potential in Pavlodar region
shows that the level of export potential is at a satisfactory level. Export possibilities are more likely
concentrated on the large industrial enterprises of the region through the sale of limited range products and
with low level of value added. With a high level of Pavlodar region export potential and with all other
things being equal the degree of its economic use is still relatively low that requires to detail and identify
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problems of causality. While investigating export potential it is necessary to consider all external and
internal factors in a systematic manner, which influence regional economy in positive and negative way.
Significant attention upon detection of problems of export potential development is necessary to be
emphasized at global economy trends, competitiveness and scientific and technical progress.

Within economic evaluation of export potential use at regional industrial enterprises problems of its
use, which are presented in figure 4, have been identified.

Main problems of export potential at industrial enterprises
in Pavlodar region

Cyclicality of export supplies

Domination of export supplies in the sphere of selling
commodities with low value-added

Low level of participation in export potential development
at small and medium-sized enterprises

v v v v

Extremely law number of nomenclatural groups within
export goods

Figure 4 - Main problems of export potential at Pavlodar region industrial enterprises
Meanwhile, in view of dynamic quantity growth of enterprises themselves a total number of
enterprises without innovations is also increased. Main result of regional innovative potential use is a

production of innovative products.

Table 8 - Economic indicators on the level of innovative activity at enterprises in all sectors in Pavlodar region

Indicator name Years
2012 2013 2014 2015 2016
Total number of enterprises for all types of
economy sectors 515 1085 1118 1142 1354
Number of enterprises holding and useing
innovations 28 45 95 79 65
Enterprises without innovations 487 1 040 1023 1063 1289

Maximum production volumes of innovative products in the region accounted for 2013 - 2015. In
2016 production volume of innovative products was minimum, no more than 4 bln. tenge that is shown in
table 9.

Table 9 - Economic indicators that characterize sale volumes of innovative products at enterprises in Pavlodar region

Indicator name Years
2012 2013 2014 2015 2016

Sales volume of innovative products, mln. tenge 73279,0 | 97379,0 | 84 062,5 | 86 629,0 | 3910,1
Proportion of innovative products in total output of industrial
productions, % 6,1 7,3 7,6 8,3 0,3
New or significantly strengthened goods (services), which are new
for the market of goods, min. tenge - - 67 236,8 | 73097,0 | 2584,0
New or significantly strengthened goods (services), which are new
for organization, mln. tenge - - 16 825,8 | 13532,0 | 1326,1
Products that are newly implemented or significantly
technologically changed, mln. tenge 727494 | 97379,0 - - -
Improved products, mln. tenge 2583 - - - -
Other innovative products, min. tenge 271,2 - - - -
Innovative character provided services, mln. tenge 801,3 371,5 - - -
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Conclusion

Two aspects, which are main reasons connected to maximization of innovative output during this
period, are:

- start-up of the new productions on innovative output in 2012 - 2015;

- achievement of productional power by new enterprises and maximization productive supply of
innovative products that created a necessity to reduce production output in 2016.

In Pavlodar region since 2012 to 2016 the following innovative productions with high value-added
were started:

- high-tech manufacturing on petroleum coke annealing and anode production for electrolysis plant
("UPNK" LLP);

- high-tech enterprise on agro-chemical production ("AgroChimprogress" LLP);

- production of railway axles and train wheels ("R.W.S. Wheelset" LL., "Prommashkomplekt" LLP);

- production of alloyed aluminium and alloyed disks for cars ("Giessenhause" LLP)

- production of high-octain automobile fuel Euro -4, 5 ("Pavlodar Oil Chemistry Refinery" LLP);

- entry into service of high-technological innovative greenhouse complex ("Greenhouse KZ" LLP) [7-8].

Equally with tendencies of innovative products production, one of the leading qualitative indicators
on effectiveness of innovative potential use in the region is a level of innovative activity at enterprises.
Studies show that innovative activity at regional enterprises is a cyclical process. Maximum level of
innovative activity at Pavlodar region enterprises was in 2014. As at 2016 average level of innovative
activity was 4,8%. As a result, in our opinion, it is worth to mention that low level of innovative activity
at industrial enterprises directly has an impact on the level of export potential use both now and in the
nearest future.
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AVMAKTBIH KCIIOPTTBIK DJEYETIH JAMBITY

AnHoTauus. Makanana [laBnomap OOJBICBIHBIH SKCHOPTTBHIK OJEYETIHIH JKAJMbl CHUNATTAMAchl KENTIpijireH;
[TaBnomap OOJIBICHIHBIH ©HEPKACINTIK OHJIPICIHIH 3KCIOPTTHIK OJIEYyeTiH NalalaHyAbl 3KOHOMHKAIBIK Oaranay
xkyprizinai; [laBmogap OONBICHIHBIH ©HEPKACINTIK KCIIOPBIHAAPBIHBIH JKCIIOPTTHIK SJIEYETIH NaMBITYIbIH 3aMaHayH
Mocenenepi HerizaenreH. Opoip kepcerkim Kazakcran PecnyOnukackl CTaTUCTMKA areHTTITIHIH JepeKTepiHe Colkec
YCHIHBUIAIbl. AWMAKTBIH KOCIIOPBIHIAPBIHBIH OKCIOPTTHIK QJIEYeTiH JKOFAaphUIaTy, OOBEKTUBTI apTHIKIIBUIBIKTAp/bI
nalifagaHa OTBIPBIN, HAKThl OHIIPICTIK OHMIIPICTiH SKCHOPTTHIK 9JEYETiH apTThIpyFa bIKNAN €TETiH YHUBIMIBIK >KOHE
9KOHOMHKAJIBIK IIENTIMIEP XKHUBIHTHIFBIH KaJBIITACTBIPY MACeIeCi MaHbI3/Ibl YITTHIK SKOHOMHKAIBIK TAllCHIPMaHbI [ICITyTe
xKopaemaecei - aiMaKThIH Oocexere KaOUIETTUINH apTThIpy JKOHE COHBIH CajJapblHaH TYTac YITTHIK SKOHOMUKAaHBIH
skahaHIBIK HApBIKTap, OAJTaHCTHIK QIEYMETTIK TaMyIbl BIHTAIAHIBIPY XKOHE a3aiiTy aliMaKTarsl 9JeyMeTTiK-OKOHOMUKAIIBIK
LIMENICHICTep, FBUIBIMHU i3AeHicTepni i3mectipyai Tanan ereni. Herisri camamapablH 3KCHOPTTHIK dJeyeTi alMaKThIK
9KOHOMHKAHBI JAMBITY/Ida MAaHbI3/Ibl TYPAKTAHABIPYIIBI (haKTOp POIIiH aTKapajabl, COHIAH-aK OOJBICTHIK OIOKETKE BAIOTA
TYCIMiHIH Heri3ri ke3i 0oubIn TaObuIaaAbl. OHAIPICTIK KOCIMOPBIHAAPIBIH HHHOBALMSUIIBIK OCICEHAUTIrIHIH TOMEH ACHreui
Kaszipri »oHe OoJlalmakTa SKCIOPTTHIK MOTEHIIMAIIBI Ai1aany AeHreiiHe TiKeNnel acep eTe/i Iem TYKbIPHIMIAIIbL.

Tyiiin ce3aep: oneyer, SKCHOPTTHIK AJIEYET, OHIIPICTIK dlleyeT, allMaK, pecypCThIK-LIHKI3aT dJIeyerT.
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PA3ZBUTHE 3KCIIOPTHOI'O IIOTEHIIUAJIA PETHOHA

AHHoTanus. B crarbe mpencraBieHa oOIias XapakTEpUCTHKA DKCIIOPTHOTO moTeHiuana [laBnonapckoit odiacty;
JlaHa SKOHOMMYECKas OLIEHKA MCIIOJIb30BAHUS 3KCIIOPTHOTO IOTEHIMaa MPOMBIIUIEHHBIX Npou3BoAcTB llaBnomapckoit
obyacti; 00OCHOBAaHBI COBPEMEHHBIE HPOOJEMBI Pa3BUTHS SKCIOPTHOTO MOTEHIMANa HPOMBIIUICHHBIX NpeInpHATHH
[TaBnonapckoit obnmactu. Kaxkaplid mokasarenb MpPEJCTaBIEH B COOTBETCTBHU C JIAHHBIMM ATEHTCTBAa IO CTAaTHUCTUKE
PecyOmukn Kaszaxcran. Bompockl MOBBIIIEHHS SKCIIOPTHOTO MOTEHIHMANa NPENIpHIATHH perrnoHa, (popMyIHpOBaHUE
Ha0Opa OpPraHU3aLMOHHO-Y)KOHOMHYECKUX pEIICHUH, CIOCOOCTBYIOIIMX HapallMBaHUIO AKCIOPTHBIX BO3MOXHOCTEH
KOHKPETHBIX MPOMBIIUICHHBIX NPOU3BOJCTB C HCIOJIb30BAHUEM OOBEKTUBHO CYMIECTBYIOIIUX MPEUMYILECTB, SBISIOTCS
aKTyaJbHBIMH ¥ CBOEBPEMEHHBIMM, CIIOCOOCTBYIOLIMMH PEIICHUIO Ba)KHOM HApOJHOXO3AHCTBEHHOW 3ajadud — pocTa
KOHKYPEHTOCIIOCOOHOCTH PErnoHa M, KaK CJIEJICTBUE, BCEH HAIIMOHAIBHOW SKOHOMHUKH HAa MUPOBBIX PHIHKAX, CIIOCOOCTBYS
cOallaHCUPOBAaHHOMY OOILIECTBEHHOMY PAa3BUTHIO U CHIDKEHHUIO COLMAIBHO-DKOHOMHYECKOH HAIPSDKEHHOCTH B PETHUOHE,
yTO TpeOyeT COOTBETCTBYIOIIETO IOWCKA HAyYHBIX MOJXOJO0B. OKCHOPTHBIM TOTeHUMal 0a30BBIX oOTpaciel
IPOMBIIIJIEHHOCTH NPUOOPETaeT POJib BaKHEHIIEro CTAaOMIM3UPYIOLIEro (AaKTopa B YCIOBHUSAX PAa3BUTHS SKOHOMHKH
PETHOHOB, a TAK)KE BBICTYIIAET MPAKTHYECKH OCHOBHBIM MCTOYHHKOM BAJIIOTHBIX MOCTYIUIEHUH B PErMOHAJIBHBIN OIOKET.
CﬂeﬂaH BBIBO/, YTO HU3KHUA YPOBEHb PIHHOBaL[l/IOHHOﬁ AKTUBHOCTHU IMPOMBIINIJICHHBIX npeanpnmnﬁ HaIpsAMyr0 OKa3bIBacT
BO3JIEHCTBHE HAa YPOBEHb HCIOJB30BAHUS SKCIIOPTHOTO IMOTEHIMANA KaK B HACTOSAIIEM BpPEMEHH, TaKk U B 00O3pHMOM
Oynyuiem.

KuroueBble cjioBa: MOTEHLMAJN, SKCIOPTHHIN MOTEHILMA, MPOU3BOACTBEHHBIM IOTEHIMAJT, PETMOH, pPECypCcHO-
CBIPbEBOI NMOTEHIMAIL.
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MARKET MANAGEMENT OF LIVESTOCK PRODUCTS
ON THE EXAMPLE OF RK (ON THE EXAMPLE OF EKO)

Abstract. Livestock makes an important contribution to the food supply in rural and urban areas and promotes
family nutrition by providing animals with protein. As household income grows, protein intake, mainly of animal
origin, increases, which makes it possible to replace vegetable protein with animals. In addition to milk, eggs and
meat used as a source of food, other livestock products, such as hides, skins and horns, are used for home
consumption and local sale.

Livestock is closely related to crop production. The use of livestock and manure offal is important in crop
production. Livestock is a source of energy that provides animal cravings, while manure improves soil structure and
fertility, and retains moisture. Both uses are environmentally friendly, improving the circulation of energy and
nutrients.

Keywords: management, market, agriculture, agriculture, economics, modernization, technology.

Livestock plays a very important economic and socio-cultural role for the well-being of rural
households, such as food supply, source of income, asset preservation, source of employment, soil
fertility, livelihoods, transportation, thirst for agriculture, agricultural diversification and sustainable
farming.

2018 was a turning point in livestock production in Kazakhstan: it was possible to find new markets
for meat products. Relevant international memorandums and cooperation agreements were signed and
supported by financial means. From now on, Kazakhstani beef will be served at tables in Asia, Europe, the
USA and China.

However, the East Kazakhstan livestock breeders were not ready to export beef in such volumes that
foreign partners offered.

“Wholesale companies came to the Kazakhstan market, which are ready to sign contracts for the
supply of at least 10 thousand tons of cattle meat to them. In order to fulfill this condition of the contract,
our livestock farms would have to put half of all the available livestock under the knife. What is
unacceptable. In other words, there is not enough cattle in the East Kazakhstan region to work for export
with foreign firms, the head of the department of agricultural manufacturers of Semey region outlined the
problem on January 30 during a seminar-meeting on the implementation of the concept of the regional
agribusiness development program until 2022. Agriculture EKR

According to Askar Zhakupbayev, despite subsidies and concessional lending, breeders did not rush
to increase herds of cattle. For the period from 2012 to 2017, the annual growth of the cattle population in
the East Kazakhstan region did not exceed 5-6%. Over five years, only 4,600 cattle were brought to the
region. For comparison, only in a few months of 2018, when it was decided to intensively increase the
number of cattle breeds, 3,200 heads were imported to Eastern Kazakhstan from Europe and Russia, 1,500
of which are still in Russia - undergoing quarantine.
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The development of a special program to increase the livestock of pedigree cattle was needed in the
East of Kazakhstan in order to create conditions for the regular supply of meat for export. While East
Kazakhstan livestock breeders are not ready to sign contracts for the export of meat, even for a minimum
amount of 10 thousand tons of beef per year....

For the period from 2012 to 2017, the annual growth of the cattle population in the East Kazakhstan
region did not exceed 5-6%. Over five years, only 4,600 cattle were brought to the region. For
comparison, only in a few months of 2018, when it was decided to intensively increase the number of
cattle breeds, 3,200 heads were imported to Eastern Kazakhstan from Europe and Russia, 1,500 of which
are still in Russia - undergoing quarantine ....

Family livestock farms will take an active part in the implementation of the regional program. Thus,
with the plan for the importation of 1,100 cattle for 2019, as early as January, applications for the
acquisition of 1,154 heads of purebred, pedigree and pedigree cattle were collected.

In order not to repeat the mistakes of previous years, it was decided to subordinate the work of all
farms engaged in cattle breeding to a clearly developed plan for increasing the number of animals.

Table 1 - Production of livestock products by agricultural enterprises

agricultural enterprises
Livestock products 2018 y.in % to
2018 y. 2017y. 2017y.

Slaughtered on the farm or sold for the slaughter of all

types of livestock and poultry in slaughter weight, tons 48 151,1 456149 105,6
including cattle 1524,6 1051,5 145,0
sheeps 225,6 229,7 98,2
goats 0,8 4.5 17,9
pigs 7154 507,3 141,0
horses 146,5 98,0 149,4
bird 45518,8 43 707,8 104,1
camels 3,7 6,8 55,3
deer 1,4 1,3 103,8
other animals 14,3 9.4 152.4

Livestock production in the East Kazakhstan region increased by growing farms by 49.4%, cattle by

45% and pigs by 41%.

Table 2 - Production of livestock products by individual entrepreneurs and peasant or farms

individual entrepreneurs and peasant or farm enterprises
Livestock products 2018 y.
2018 y. 2017y. in%to 2017y.
Slaughtered on the farm or sold for the slaughter of all types of
livestock and poultry in carcass weight, tons 50116,8 46 748,0 107,2
including cattle 24 582,8 21 920,8 112,1
sheeps 10 651,6 12 676,3 84,0
goats 991,0 10814 91,6
pigs 1675,7 1762,5 95,1
horses 12 174,3 92842 131,1
bird 18,8 10,1 186,8
camels 17,6 12,1 145,1
deer 5,0 18,6 27,0
other animals - 0,5 -

The largest increase in livestock production, represented by individual entrepreneurs and peasant or
farm enterprises, was 86.8% poultry meat, then camels 45.1%, and horsemeat 31.1% followed in the top

three-product growth.
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Table 3 - Production of livestock products of households

Livestock products households
2018 y. in % to

2018y. 2017 y. 2017y.
Slaughtered on the farm or sold for the slaughter of all types of
livestock and poultry in slaughter weight, tons 68 259,7 67 327,6 1014
including cattle 42570,8 40975,7 103,9
sheeps 9 596,5 10 707,3 89,6
goats 1978,4 2 280,1 86,8
pigs 3455,5 36574 94,5
horses 9562,7 8613,8 111,0
bird 1059,3 1073,2 98,7
camels 1,9 0,2 9 times
deer - - -
other animals 34,7 20,0 173,7

Livestock production of households has a clear leader in the production of camels, as the increase was
9 times higher, the growth of horses was 11% and the number of cattle was 3.9%.

However, who exactly brings the greatest contribution to the production of livestock products, we
find out in Figure 2.

households 127 048,3
sole proprietors and peasant or o4 368ls
farm enterprises
agricultural enterprises 60 740,2
: VA

0,0 40000,0 80000,0120000,0

Figure 2 - Production of livestock products in WKOZ 2018

Livestock production mainly falls on households, which is not very effective and has been proven by
countries leading in the development of livestock products.

With all the growth dynamics, there are problems:

Small-scale production, the concentration of livestock production in personal subsidiary farms;

Insufficiently developed production infrastructure;

Low availability of credit resources of small entities, lack of fixed and current assets of the majority
of agricultural producers;

Incomplete utilization of the production capacities of processing enterprises and reduction in sales of
products due to the availability of similar imported products on the market at low prices;

Insufficient level of technical equipment of the machine-tractor park;

Weak introduction of new advanced technologies in production;

Outflow of the rural population, including qualified personnel to the city, lack of qualified personnel
in the village.

It is necessary to improve the organization and management of agricultural production, because the
success of our efforts largely depends on the correct solution of this problem. Scientific character, the
ability to correctly determine the prospect and sequence of tasks to be performed, the focus on increasing
the achievements of science and technology on best practices, flexibility, the ability to quickly and
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accurately respond to changing conditions - this is the essence of modern management requirements.
Livestock is an extensive and complex industry, where the main means of production are animals and
birds that are not directly associated with the land. Livestock products can be produced in enterprises
where the land serves as a territorial base for the livestock complex.

Now the central players in the region’s market will become large feeding grounds, where they will
grow not only their own breeding bulls, but also animals of smaller peasant farms. Already in 2019, the
first feeding platform with a production capacity of 1000 heads in the Semey region will be built in the
Irtysh rural district based on the Nur farm. The project, worth 185 million tenge, will be implemented at
the expense of own and borrowed funds.

In 2021, it is planned to build two more feed platforms in the region: on the basis of the farm
“Barshatas” for 1000 heads and LLP “Agrofirm“ Prirechnoye ”for 1500 heads. The cost of projects is
estimated at 150 million tenge each. To build fattening farms intend to own funds.

The advantages of centralized delivery of livestock to the region are that heads of small farms do not
need to spend time and money on trips abroad in order to conclude a deal to acquire livestock. The
animals will be delivered to the region, where he will undergo compulsory quarantine and will grow on
plots or on pastures of peasant farms.

“Small farms make no sense to buy expensive pedigree cattle. It is more profitable to buy mongrel
breeding stock at a price of 170 to 250 thousand tenge per head and rent it free for several months from
the feed platform of the manufacturing bull. In addition, already for the received offspring, which will fall
into the category of pedigree cattle, receive from the state subsidies for 25% of the value of the animal.

If in 2018 the livestock of pedigree cattle in the East Kazakhstan region was 7,600 animals, then by
2022 its number is planned to be increased to 14,600 heads, both due to the development of small and
medium-sized peasant farms, and due to the import of breed cattle...

For the implementation of the program will need funds. Moreover, the state is ready to provide long-
term and cheap loans to animal breeders of the East Kazakhstan region in various programs and areas. In
2018, 31 financial organizations of the East Kazakhstan region were identified, which will work on loans
aimed at the development of agriculture in the region. The state is ready to subsidize up to 10% of the loan
rate for the replenishment of fixed assets and up to 5% for the replenishment of working capital. The loan
term is up to 15 years when purchasing cattle and up to 10 years is MRC.

In addition, in East Kazakhstan region, the amount of subsidized interest rates on loans was increased
from 1.5 billion tenge in 2018 to 3.2 billion in 2019. In beef cattle breeding in 2019, subsidies will be paid
in 4 main areas: breeding work, purchasing breeding bulls and breeding stock of domestic and foreign
breeding, putting gobies to feedlots and feeding livestock.

An important reserve for reducing the cost of meat entering the consumer market is the creation of an
efficient distribution system. Where the sale of meat will be carried out either through organized dealers or
directly to the distribution network. This will provide an opportunity to reduce distribution costs by 25-
30%, and hence the consumer price for meat.

Stable growth in the supply of cheap meat in Kazakhstan is also possible due to an increase in the
production of lamb, as well as beef received from beef cattle. After all, transhumance livestock has always
had an advantage over the stall.

Pig farming is one of the most dynamic branches of animal husbandry. Almost half of the world
livestock of pigs is in Asia, primarily in China, the world's largest producer and consumer of this meat.
Whereas in Muslim countries, pig breeding is practically absent for religious reasons. In the global pork
production market, China is the driving force.

The average annual production, trade and consumption of poultry meat in the world is growing
rapidly. The largest share in the volume of world production accounts for broiler meat (about 63%). A
number of factors determines the rapid growth of poultry meat production in the world: intensive
production methods, centralization and vertical integration of industrial production, profitability, ever-
growing consumer demand, etc. Poultry products are popular in all continents of the world, and religious
or ritual barriers and meat do not prevent their consumption. Poultry is the most affordable among other
meat products.

Now, to ensure the stability of the food market, a number of the following tasks come to the fore,
requiring coordinated work of central and local bodies: First, it is the implementation of strict monitoring
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of the situation in the domestic food market, prevention of price speculation or illegal export, which is
extremely important in conditions of instability neighboring markets. Secondly, this is the completion of
the purchase of the planned volumes of grain and forage into stabilization and fodder funds, compliance
with the terms of the signed memorandums to maintain the stability of the prices of bread and bakery
products. Thirdly, it is a set of measures for the successful wintering of livestock, the preservation of
breeding stock, the provision of epizootic well-being and the safety of livestock products.

Livestock is an aspect of agricultural production. Agriculture is simply defined as the art and science
of plant growing, animal husbandry and the production of fiber for human consumption. As a branch of
agriculture, livestock is engaged in the production of domesticated animals, except domestic and game
animals.
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'AO «®unancosas Axanemusy;
[TaBnogapckuii rocyrapcTBeH b yauBepcuter uM C.Topaifrbipoa;
*Kazaxckuil I'yMMaHUTAPHO-IOPHAMYECKHI HHHOBALMOHHEIH YHHBEPCUTET;
*SEBpasuiickuii HalMOHANBHBIH yHUBepcuTeT nvern JI.H Iymunesa

YIPABJIEHUE PBIHKAMM )KUBOTHOBOJIYECKOM NPOIYKIINU
HA MPUMEPE PK (HA IIPUMEPE BKO)

AnHoTanus. JKHBOTHOBOACTBO BHOCHT BaKHBIH BKJIaA B OOECIICUEHHE IPOJOBOJIBCTBUEM CEIBCKUX U
TOPOJICKMX PalfOHOB M CIIOCOOCTBYET MHUTAHHIO CEMbH, OOecreurBasl )KHUBOTHBIX OeskoM. [To Mepe pocra 10X070B
JIOMOXO3SIMICTB yBEJIMYHMBAETCSl MOTpeOIeHne Oerka, rIaBHBIM 00pa3oM KUBOTHOTO MPOMCXOXKICHUS, YTO TIO3BOJISIET
3aMEHUTh PACTUTENILHBIN OeJIOK KUBOTHBIM. [IoMUMO MOJIOKa, SIMIT M Msica, UCIIONb3YEMBIX B KaueCTBE MCTOYHUKA
MUY, JUIS JOMAIIHEro IOTPEeOJICHUS W MECTHOM NPOJaXH HCHONB3YIOTCS APYTHe MPOIYKTHI XKMBOTHOBOJICTBA,
TaKue Kak IIKypHbl, IIKYPbI U pora.

JKMBOTHOBOACTBO TECHO CBSI3aHO C PACTEHHEBOJCTBOM. VICIONB30BaHME MOMAIIHETO CKOTa M HABO3a €TI0
CyONpOAYKTOB MMEET Ba)XHOE 3HAYCHHE B PACTCHHUEBOACTBE. JKHMBOTHOBOJCTBO SIBIISICTCS HMCTOYHHKOM JHEPTHH,
obecrieunBaroNmel TATY KUBOTHBIX, B TO BPEMS KaK HABO3 yIydIIaeT CTPYKTYpY MOYBBI M IIOAOPOIME, & TaKKe
3amepxuBaeT Biaary. O06a BUAa MCHOJIB30BaHUS SBJIAIOTCSA SKOJOTHYECKH YUCTBIMH, YIIydIlas KpyroBOPOT SHEPTHHU U
MUTATEIIbHBIX BEIIECTB.

KnroueBble ci10Ba: ymnpaBleHUE, PBIHOK, arpONPOMBIIUICHHBIH KOMIIIEKC, CEJIbCKOE X035HCTBO, SKOHOMUKA,
MOJICpHU3AIHS, TEXHOJIOTUH
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*Ka3ak MHHOBALMSUTBIK I'yMAHUTAPIIBIK-3aH YHHBEPCHTET;
STLH. I'ymunes arbiHaars! Eypasus yiITThIK YHUBEPCUTETI

KP MBICAJIIAYBI OMIPJIIK OHIMJEPIH HAPBIKTBIK BACKAPY
(KO YJIT'ICI BOUBIHIIIA)

AHHOTanusi. MaJl 1mapyambUibiFel aybUIIBIK JKOHE KANANbIK JKEepJiep/e a3bIK-TYJIKICH KaMTaMachi3 eTyre
MaHBI3/Ibl YJEC KOCAJbl JKOHE >KaHyapiap/bl aKybl30€H KaMTaMachl3 €Ty apKbUIbl OTOACHUIBIK TaMaKTaHY bl
aMbITafbl. YW IIapyamibUIBIKTAPBIHBIH TaOBICKI OCETIHMIKTEH, OCIMJIK aKybI3bIH JaHyapJiapMeH aJMacThIpyFa
MYMKIiHJIiK OEpeTiH MPOTeHH TYTHIHY, HETI31HEH *aHyapaaH KeOehTineni. A3BIK-TYJIiK K31 peTiHe Mai1aianblia-
TBHIH CYT, )KYMBIPTKA KOHE €TTre Koca, Tepi, Tepijiep ®oHe MYHi3 CHAKTH 6acka /a Mall MapyallbUIbFel oHIMAepi yitne
JKOHE KEPTLTIKTI CaThUIBIMIA KOJAAHbBLIAIbI.

Mai 1mrapyamibuibiFsl ©CIMIIK [IAPYyaIbUIBIFBIMEH THIFBI3 OaiIaHBICTBI. OCIMIIK IIApPyallbUIBIFBIHAA MaT MEH
KOH/JII Maiianany MaHbI3bl. Mall MapyanibuIbIFbl - OYJI )KaHyapAblH KaXKETTUIINH KAMTaMachl3 €TeTiH SHEPTUs Ko3i,
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aJl KOHJIi TONBIPAK KYPBUIBIMBIH OHE KYHAPIIBUIBIFBIH JKaKCapTabl, COHAAN-aK bUTFANIIBI cakTaiinsl. Exi maiinanany
J1a DKOJIOTHSUIBIK Ta3a, SHEPrus MEH KOPEKTIK 3aTTap/bIH aliHaIbIMBIH )KaKCapTalbl.

TyiiiH ce3mep: MEHEMKMEHT, HAapbIK, aybll LIAPYallbUIbIFbI, aybUl IIaPyallbUIBIFbI, SKOHOMHUKA, JKAHFBIPTY,
TEXHOJIOTHUsIIap.
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INNOVATION IN ECONOMICS AND FINANCE

Abstract. It is shown that, despite a significant increase in innovation activity in the financial sector of the
economy, a large number of developments in this area, some gaps remain related to the practical application,
introduction of financial innovations, the use of innovative tools in the field of financial technologies in the Russian
economy, the definition of the role and places of financial innovation in the overall structure of the financial sector of
the economy. Studied the main trends in the development of the digital economy. It is convenient for people to
exchange money in the process of communication without using any separate applications. Therefore, other
companies have followed the example: options for sending money in the chat now offer, in addition to the
aforementioned Apple, Facebook, Google, Vk.

Keywords: innovation, finance, economics, virtual business environment, securities, management.

Financial innovations are not planned by any centralized bodies, but result from the actions of
individual entrepreneurs and firms. The main economic motives that stimulate the emergence of
innovations in the financial sphere, in essence, are no different from those operating in any other areas of
human activity. As Adam Smith noted, “Every individual seeks to use his capital in such a way that it
brings the greatest profit. As a rule, his intentions do not include serving the public interest, and he usually
does not even know how much he contributes to their satisfaction. He is only concerned with his own
security and profit. But an individual seeking exclusively for his own benefit is directed by an invisible
hand to a result that was not part of his intentions. Following his own interests, he often contributes to
Theological Society is much more effective than if he really wanted to do it. "

The main role in the financial markets is played by the US economy, much will depend on the rate
increase by the Federal Reserve. Recent investor surveys estimate the rate hike in the United States at
68%. In such circumstances, the dollar will grow, the flow of money from peripheral countries to the
United States will increase. The economies of three or four of the most developed countries in the world
are in recession. Over the past 6 years, the economies of China, Brazil, Russia (even despite falling oil
prices and the use of Western sanctions), India looks better than other developing countries.

To illustrate this situation, compare the situation in which a college graduate found himself, going to
travel abroad in 1965 (the year when the college graduated from the authors of this book), with what
questions the modern young man has to solve. A few decades ago, a traveler abroad constantly had to
worry about the fact that money can run out exactly where no one speaks your language. In this case, you
had to telegraph home and try to organize a telegraph transfer from a bank in your country to a local one.
There is no need to explain how long and costly this process was. Preliminary agreements with foreign
banks on opening credit lines were available only to the richest travelers.

Nowadays, almost any purchase abroad can be paid with a credit card. Cards such as VISA,
MasterCard and American Express are accepted almost anywhere in the world. To pay, for example, a
hotel room, you simply give the clerk your card and he inserts it into a special device connected to the
telephone line. In a matter of seconds, your creditworthiness is checked (i.e. the fact that the bank that
issued you this card guarantees payment). After that, you just have to sign the receipt and go travel further.

Moreover, with this system, you can not worry about the fact that money is lost or stolen. If you
cannot find your credit card, then simply go to any nearby bank connected to the bank that issued the lost
card. The bank cancels it (so that someone else could not use it) and issues a new one. In many banks in
this case, you can even get a loan.
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The fact that thanks to the introduction of credit cards, international travel has become much more
convenient and cheaper, no one doubts. Their invention and distribution have benefited millions of people
and contributed to the "democratization" of finance.

But how did this happen? We suggest that you consider the main factors influencing the development
of financial innovations by the example of credit cards.

The most important factor is technology. The use of credit cards became possible only as a result of
the creation of telephone and computer networks, as well as other, more complex telecommunication
systems, technical equipment and software for information processing. However, in order for credit cards
to become an important part of the modern financial system, firms offering financial services and are
constantly looking for new opportunities to make a profit should be ready to use this advanced technology.
Households and firms had to be ready to purchase these cards.

In the history of innovation (both financial and in any other areas) it often happens that a company,
which is a pioneer in the development of any potentially economically viable idea, does not receive the
greatest benefits from this. This is also true for credit cards. The first company that offered to use credit
cards for international travel was Diners Club, founded immediately after the end of the Second World
War. The success of this company has prompted two other companies, American Express and Carte
Blanche, to offer similar credit card programs.

Firms offering credit card services make a profit in the form of commissions, which retailers pay for
them, selling goods using cards (as a rule, a certain percentage of the purchase price), and also in the form
of interest paid for the use of credit by the owners of these cards (on account balance). The greatest costs
of such firms are the costs of operations, losses due to card theft and the inability of their owners to repay
their obligations.

When commercial banks first tried to work with credit cards in the 1950s, it turned out that they could
not compete with companies providing such services due to their high operating costs. However, in the
late 60s, these costs were significantly reduced due to the development of computer technology and banks
could already compete with such firms. Nowadays, two large banking systems are leaders in the market of
services using credit cards: VISA and Master Card, while the share of Diners Club and Carte Blanche
firms has declined significantly.

Thus, due to competition among the largest credit card issuer firms, the costs of customer service are
relatively small. For most people who travel today, using credit cards is not only more convenient, but also
more profitable than travelers checks.

The first example of innovation in finance is Bitcoin. The first and most popular cryptocurrency is
more expensive than ever. Gradually, the state and business are moving towards recognizing bitcoins as a
means of payment, and a whole new mining industry has formed around their production. Bitcoin itself is
not important, but the technology behind it - the blockchain. The possibility of decentralized, anonymous,
encrypted transactions between system participants. This technology can change not only finances. She
will be able to keep the correct data forever. They can not be hacked or changed. There will be no need for
an intermediary who often violates privacy and is vulnerable to hacker attacks.

Block-chain can be used instead of a notary, to check the quality of products, anonymous voting and
hundreds of other things. His supporters are not tired of claiming that block-chain today is like the early
Internet.

Attracting shareholders' funds through an IPO is highly bureaucratic and occurs too late in the life
cycle of companies. This method does not allow attracting funds for the development of a startup.

This led to the emergence of ICO - raising funds in the cryptocurrency to develop a startup in the very
first stages. Thanks to block-chain technology, all investors receive their guaranteed share in case of
success of the company. Over the past month, a new method has allowed companies to attract hundreds of
millions of dollars.

Block-chain is not the only problem for banks. Previously, a start-up group in Silicon Valley, which is
not interested in anyone in the field of financial technologies, suddenly flew up to the skies. Both in terms
of universal attention and expectations, and in terms of funding. Not one promising market over the past 2
years has shown such a fantastic investment growth as fin-tech. For the period 2010 to 2015, venture
capital investments grew 10-fold to $ 19 billion a year. Around the world, thousands of FINTECH startups
and several dozen "unicorns" have appeared. Only 0.2% of Americans pay for goods using a mobile phone
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instead of cash or a credit card. But experts predict that this method of payment is the future, because it is
more profitable, and everyone always has smartphones with them. 2 billion people still do not have access
to banks and the ability to use a smartphone for financial transactions helps them get out of poverty.

So in Kazakhstan, the share of the population with skills of using a personal computer, smartphone,
tablet, laptop and standard programs averages almost 70%.

Almaty city
Almaty
Nur-Sultan
Atyrau
Shymkent

Kostanay

Pavlodar
Kyzylorda
Zhambylskaya
Mangystau
Aktobe

East Kazakhstan

Turkestan

West Kazakhstan
North Kazakhstan
Karaganda

Akmola

Figure 1 - Share of the population with the skills of using a personal computer,
smartphone, tablet, laptop in the Republic of Kazakhstan for 2018

Thus, the Republic of Kazakhstan introduces amendments to 19 resolutions of the Board of the
National Bank of Kazakhstan on issues of payments and payment systems. The changes relate to the
opening, maintenance and closure of customers' bank accounts, the use of stamps, and the procedure for
making cashless payments, the provision of electronic banking services and other issues. A Memo must
accompany a bank loan agreement concluded with an individual borrower, in addition to the loan
repayment schedule, for the borrower in an approved form.

Mobile banking applications that allow payments and transfers without visiting bank branches,
including transfers only by phone number. Contactless payment cards, stimulating the growth of the use of
non-cash payments. Biometric customer identification accelerates customer service and reduces fraud
risks. Card delivery services or quick card issuance service in bank branches.

Another expected innovation was payments by phone number. Between the clients of the same bank,
this opportunity already existed among several players and earlier, in the same year, a system of low-cost
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instantaneous interbank transfers was launched using the Sunqar mobile phone number. So far, only three
banks are connected to it, however, the tariffs between them differ from zero tenge to several percent.

In general, today's banks' strategy is an improvement from the point of view of the user experience of
mobile versions of remote banking services, since customers began to perform most transactions on
smartphones, and not in desktop versions.

According to experts, these solutions have significantly simplified customer service - in order to make
payments or send money, it is enough to have a smartphone and a bankcard attached to it at hand. With it,
you can pay and order a home purchase on the couch. Thus, in Kazakhstan, players create services that
enable them to obtain banking services faster, more conveniently and with higher quality.

We have underfunded the sphere of applied innovations aimed at making profit at the expense of the
current solutions that the market needs. At the same time, fundamental science, long-term research and old
research institutes that do not work, regularly finance. At the same time, a whole pleiad of people who do
not live “thanks” but “contrary to” matured, and they manage to do something. This is how e-commerce,
mobile solutions and payments appeared. Depending on the industry, the process of creating innovations
from basic science to product launch on the market takes from seven to 10 years, sometimes 12, while in
niches related to IT, for half a year, you can roughly put 40 versions of a mobile application and market
one sought-after product. $ 50 million would be enough to finance about 1.5 thousand startups, providing
teams with salaries and offices for the year of operation and stretching that amount for 3-5 years. For the
year, IT professionals and coders would test several business models and launch a large number of mobile
applications or some innovative solutions on the market. About 10% of them would have taken root.
According to statistics, 90% of investments are unprofitable. The remaining projects are a priori
innovative and popular projects. This procedure must be done annually. This scheme will be effective with
the participation of professional venture investors who understand what will be in demand in the market,
and not government employees, employees of development institutions, and especially not scientists.

VIK 735.29
K. O. Jlyknanosa, K. A. ToiixkurnroBa, A. A. Kaxxmyxamerosa

Kazak sxoHOMHKa, Kap>Kbl ’K9HE XaJIbIKapaJIbIK cay/la yHUBEPCUTETi, AcTaHa
9KOHOMMUKA KIOHE KAPKBIJIAHABIPY IAFBI THHOBAIIUSA

AHHOTauMsl. DKOHOMHKAHBIH Kap>Kbl CEKTOPBIHAAFHl WHHOBAIISUIBIK OCICEHAUTIKTIH aWTapibIKTail ecyine
KapaMmacTaH, OChl cajlaJarbl KeIlTereH >KaHalbIKTapra KapaMacTaH, Peceline SKOHOMHMKAJAFbl KapiKbl TEXHOJIOTHS-
Japbl caJachIHAAarbl MHHOBAUMSUIBIK KypanjapAbl KOJJaHy, MPaKTUKAIbIK KOJAAHY, Kap>KbUIBIK MHHOBALUSIAPIbI
€HI'i3y, peNIl JXOHE SKOHOMHKAHBIH KapiKbl CEKTOPBIHBIH >KAJIIbl KYPBUIBIMBIHIA KapKbUIBIK HHHOBaLUsIIAp
opbiHAapkl. LdpIiblk SKOHOMUKAHBI IaMBITYIBIH HETI3r1 OaFbITTapbIH 3epTTeaAl. Anamaap emoip )keke oTiHImTep Il
naiinananOaii, OaiylaHBIC TPOIECIHAC aKiia anMacyra bIHFainbl. Ocpbulaiiina, 0acka KOMIIAHMSUIAP MBICAJIBI
Oakputan oThIpansl: JKoFapelna atamraH Apple, Facebook, Google, Vk-ra xoca, yatka axma >xibepy HycKajapbl
YCHIHBUTYIA.

Tyiiin ce3nep: NHHOBaNWS, KApKbl, )KOHOMHUKA, BUPTYaJIIbl OM3HEC OpTachl, Oarayibl Karasaap, 6ackapy.

VK 735.29
K. O. Jlyknanosa, K. A. Toiixxkurnrosa, A. A. KaxxmyxameroBa

Kazaxckuil yHUBEpPCUTET S5KOHOMUKH, (PUHAHCOB M MEXIYHAPOIHOM TOProBiy, I'. AcTaHa.
NHHOBAIIMHU B OdKOHOMUKE U ®PUHAHCAX

Annoranus. [loka3aHo, 4TO, HECMOTPS Ha 3HAYHUTEIBHBIA POCT WHHOBAIIMOHHON aKTHBHOCTH B OOJIACTH
(hMHAHCOBOTO CEKTOPa PKOHOMHKH, OOJBIIIOE KOJTHMYSCTBO HapabOTOK B TAHHOH 00JAacTH, COXPAHSIIOTCS HEKOTOPHIC
mpoOembl, CBSA3aHHBIC C MPAKTHYCCKUM IPUMCHEHHEM, BHEAPCHHEM (DMHAHCOBBIX WHHOBAIUH, HCIOJIH30BAHUEM
WHHOBAIMOHHBIX MHCTPYMEHTOB B 00JIaCTH (DUHAHCOBBIX TEXHOJOTHI B POCCHIICKOW SKOHOMHKE, OIMpEACICHUEM
pOJK U MecTa (MHAHCOBBIX MHHOBAIMI B 00IIEH CTPYKType PUHAHCOBOTO CEKTOPA SKOHOMUKHU. M3yueHbl OCHOBHBIC
TEHACHIINH Pa3BUTHA MUPPOBOH IKOHOMHUKHU. JIIOISIM yIOOHO OOMEHHMBATHCS JCHBIaMHU B IIpollecce OOIICHUs, He
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UCTIONB3YS TPH 3TOM HHKaKHe OTHENbHBIE MpuiokeHHs. [loaToMy Apyrue KOMIaHHM IOCIEIOBAIN IMPUMEpY:
BapHaHTHI OTIIPABKH JCHET B YaTe celdac mpeasiaraiT, kKpoMme BeimeynoMsaayToir Apple, Facebook, Google, Vk.

KnroueBble cioBa: WHHOBalMHM, (MHAHCH, DKOHOMHKA, BHpPTyallbHasi OHM3HEC-cpela, ICHHblE Oymard,
yIIpaBJICHHUE.
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EXPERIENCE OF FOREIGN COUNTRIES
IN PUBLIC DEBT MANAGEMENT

Abstract. In recent decades, the problem of public debt is an urgent problem in most countries of the world.
Despite the implementation of a number of measures and initiatives aimed at curbing the growth of global debt, its
size continues to grow. At the same time, the increase in debt volumes is observed not only in developing countries
experiencing a lack of their own resources, but also in a number of developed countries that have significant
domestic savings, such as the United States, Japan, and the United Kingdom. Therefore, the effective management of
public debt and its direct reduction are among the main priorities of the public policy of any country. Government
debt does not always symbolize problems in the economy, but it can be judged on its vulnerability to external
influence. What is described in detail by the authors of the article as a result of this research, in particular, effective
management of public debt in foreign countries.

Keywords: public debt, mechanism, innovation, budget, development, finance.

INTRODUCTION

Certain successes of individual countries in improving the public debt service system through its
commercialization are noted. For this, in particular, a debt management agency can be used. The agency
conducts operations as if from the standpoint of an investment bank, the salary of its employees depends
on the results of debt management activities. At the same time, it is necessary to take into account the
warnings regarding the spread orientation on commercialization and entrepreneurial behavior of the state,
since the actions of the latter must be not only effective, but also politically responsible.

MAIN PART

In the October issue of the Budget Herald of the International Monetary Fund (hereinafter % IMF),
2016, for the first time, an indicator of the size of the debt was presented, covering almost the entire
world. World debt is at a record high of 152 trillion US dollars, or 225% of world GDP (Figure 1). Nearly
100 trillion, or about two-thirds of this amount, are liabilities of non-financial firms and households —
private debt. The remaining part falls on public debt [1].
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Figure 1- World Debt Indicators % at record high levels
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When considering public debt, as a rule, the counter-claims of this state to others are not taken into
account, that is, the debt of other states or individuals and legal entities is not considered to this state. The
obligations of the state in the field of social and pension benefits are also not taken into account. The size
of public debt is expressed in national currency or its equivalent in any other currency. For a more
objective comparison, government debt is indicated as a percentage of GDP, and it is for him to say
whether a certain country will be able to repay its debt without extra loans in foreign markets. Thus, the
lower the debt-to-GDP ratio, the better for the country. However, the state cannot infinitely increase its
debt, since when a certain level is reached, investors and creditors begin to doubt the solvency of the state
(low credit). The assessment of solvency, in turn, depends on the refinancing rate and the rate of economic
growth of the country. That is, if the refinancing rate is significantly lower than the GDP growth rate, then
long-term state borrowing is possible. For countries with a high level of public debt, with new borrowing,
not only interest rates on loans rise, but also the number of investors themselves who are ready to provide
their capital decreases. So, consider the values of public debt of some countries of the world (without the
counterclaims of other states) in relation to GDP in Figure 2.
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Figure 2 - Public debt of the countries of the world in% of GDP for 2018

Based on the data shown in Figure 2, you can see that the size of public debt in some countries
exceeds the level of GDP, and therefore is a significant problem for such a country. Therefore, the most
important task of the economic policy of states is the search for an effective system of public debt
management to minimize potential costs and risks. D.L. Golovachev describes the management process as
“the formation of one of the directions of the state’s economic policy related to its activities as a
borrower”. This concerns the formation of a policy in this sphere, as well as the establishment of the limits
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of public debt and the expediency of attracting additional resources. In a narrower sense, public debt
management is the implementation of measures for the placement of debt obligations and debt service [2].

Many countries seek to effectively manage their debt. Most countries of the Organization for
Economic Cooperation and Development (hereinafter OECD) call cost minimization and risk accounting
as the main goal. In particular, the UK seeks to maintain the annual level of purchase and sale of
government bonds with regard to risks. And the Danish government, while lowering the cost of loans in
the long term, is trying to maintain an acceptable level of risk. The debt management recommendations
prepared in March 2001 by a group of IMF and World Bank staff contain the following wording about the
public debt management goal: to ensure that the government’s financing needs are met and its payment
obligations are met at the lowest cost in the medium and long term with a reasonable degree risk. Table 1
shows the objectives of public debt management in different countries.

Table 1- Goals of public debt management in different countries

Country Public debt management goal

Australia "To attract loans, manage debt and service it with the lowest long-term costs and acceptable risk."

Denmark "The overall goal of government debt policy is to reduce, as far as possible, the cost of loans in the long
term."

Ireland “Refinance repayable debt and finance the country's need for borrowed funds in such a way as to ensure
long-term liquidity and restrain the growth of debt servicing costs.”

New Zealand | "To maximize long-term economic income on financial assets and government debt in the context of fiscal
strategy and the government's unwillingness to take risks."

Portugal “To attract loans and make other financial transactions so as to meet the country's need for borrowing funds
on a stable basis and minimize the cost of servicing the debt, taking into account the developed risk
strategies.”

Sweden “To minimize in the long run the cost of loans with due regard for the risks associated with debt
management. Management must always comply with the requirements imposed by monetary policy and the
instructions of the cabinet of ministers. ”

Great Britain “Maintain the annual volume set by ministers of the treasury for the purchase and sale of government bonds,
with an emphasis on minimizing long-term costs and taking into account the risk”

Public debt management is carried out directly by the state. It achieves its goals and implements its
strategy through market operations. Organization of public debt management, as a rule, carry out certain
institutional structures. In world practice, there are several institutional forms of public debt management.
In particular, in Denmark, Iceland and China, external public debt is regulated by central banks. Among
countries where government debt management is carried out by the Ministry of Finance: Canada, the
Czech Republic, Israel, Japan, Korea, Mexico, Norway, Poland, Spain, Switzerland, etc. In Austria,
Sweden, Hungary, Slovakia, Portugal and a number of other countries there are agencies for public debt
management (Table 2). Thus, in the world practice of public debt management there is no unified
approach to the choice of the legal status of a debt agency. In a number of countries, these functions are
performed by companies - debt agents, in other countries - by structures under government bodies. At the
same time, the positive arguments in favor of the first approach are reduced mainly to the independence of
the agency from various structures lobbying their interests. The main argument in favor of the second
model is the critical importance of coordinating external debt management policies with fiscal and
monetary policies. However, the decision-making process within a multi-level bureaucratic structure is
often too long in time and may not keep pace with changes in the financial market. An integrated approach
is possible, in which the functions of setting strategic benchmarks in the formation of the debt portfolio
will be transferred to a state organization. Other functions related to accounting, custody, technical work
on debt management can be transferred to an independent link. In addition, even if the public debt
management body is separate, it is always accountable to the Council of Ministers or the Ministry of
Finance, which determine the debt management strategy and evaluate the work of the agency [3].

It is impossible to say which institutional structure more effectively manages public debt, however,
the least effective is the model in which the public debt management function is carried out
simultaneously by different institutions - the ministry of finance, the treasury, the central bank and the
agency. Decentralization, as a rule, negatively affects the solution of tasks related to the management of
internal and external debt, state budget funds, assets or unforeseen obligations, or the function of state
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regulation. Also in this case, it is important to note the fact that the concentration of key managerial and
operational functions in one structure, for example, in a government debt management agency, is currently
a requirement of international financial institutions such as the IMF, the World Bank, and the OECD.

Table 2 - Institutional structures of public debt management

Institutional structures Countries
Government Debt Management | Austria, Germany, Hungary, Ireland, Portugal, Sweden, Slovakia, United
Agencies Kingdom
Treasury Australia, Belgium, Finland, France, Luxembourg, Holland, USA, Turkey, Brazil,
Latvia, Malta, Papua New Guinea
Ministry of Finance Canada, Chile, Czech Republic, Israel, Japan, Korea, Mexico, New Zealand,

Norway, Russia, Poland, Slovenia, Spain, Switzerland, Afghanistan, Argentina,
Bulgaria, Croatia, Cyprus, Egypt, Estonia, Georgia, Hong Kong, India, Indonesia ,
Kenya, Lithuania, Macedonia, Maldives, Moldova, Morocco, Pakistan,
Philippines, Romania, Serbia, Singapore, Solomon Islands, Sri Lanka, Thailand,
Tunisia, UAE, Vietnam, Uruguay and others

Central banks Denmark, Iceland, Angola, Barbados, China, Jordan, Lebanon, Malawi, Uganda,
Zambia, Zimbabwe

The fact that the agency operates on the basis of the parent organization (ministry of finance, central
bank) or in a separate building or city, by and large does not have a special meaning. For participants in
the global market, the status of independence of the institution for managing public debt is quite
significant. This contributes to greater investor confidence in the increase in the efficiency and
transparency of state policy in this area. In four countries — Ireland, Sweden, Germany, and Hungary —
public debt management organizations are institutionally independent. In the first two countries, these
institutions are represented as government agencies, and in the other two as open joint-stock companies
[2].

For effective management of public debt, solving the problem of reducing the debt burden and the
risk of non-fulfillment of government debt obligations, as mentioned earlier, use a variety of methods. One
of the most common is the refinancing method, as well as the restructuring method. The latter was used in
Russian practice: the debt to the London Club of creditors was restructured in eurobonds. An example is
the Brussels proposal of Greece’s creditors to write off 50% of the debt. Also on September 22, 2015, the
Ukrainian government decided to suspend all external debt payments as part of an agreement with
creditors on restructuring. The most rarely used method of cancellation of public debt. One of the
examples of countries that used the method of debt cancellation is Iraq: due to the difficult financial
situation and the coming to power of the new government, 53 countries, at the suggestion of the United
States, agreed in 2007 to write off 80 to 100% of Iraq’s foreign debt, including Saudi Arabia wrote off
80% of the debt to Iraq, which is about $ 15 billion.

In international practice, redemption or repurchase of debt is often used, carried out by the debtor, as
a rule, only in agreement with creditors. Thus, the right to repurchase the debt was granted to the creditors
of Poland as one of the measures in the framework of a special program to facilitate debt service (1988—
1994). As a result, Poland bought out 2.4 billion US dollars of foreign debt at a price of 38—41 cents per $
1. Redemption of debt at a discount, with financial support from the IMF and the World Bank, was offered
in the “debt restructuring menu” among other debt relief measures to many developing countries. For
example, the Philippines repurchased part of its debt to Western banks, paying 52 cents per dollar, Albania
- 26, Bulgaria - 25, Bolivia - 16, Nicaragua - 8 cents.

It should be noted that the unauthorized creditors redemption of their own debt is considered
unacceptable to the global financial community and may irrevocably undermine the debtor’s reputation,
blocking the possibility of new borrowing and debt restructuring. Straight-line buying up of debts can also
cause a rise in prices in the debt market, which will negate the economic effect of this operation. At the
same time, a fairly massive purchase of debt with a well-thought out and flexible strategy in this direction
is possible. This confirms the experience of US investment funds, which took advantage of the favorable
situation on the debt market, buying up in 1998-1999. from 15 to 25% of all debts of Russia to
commercial banks.
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In a number of countries, such as Ireland, Denmark, Sweden, New Zealand, non-ordinary,
sophisticated public debt management methods are used, which are similar to securities portfolio
management practices. To do this, a theoretical base model of the debt portfolio is built, then the country's
capabilities are evaluated in the corresponding situation on the world market to use certain debt
instruments and deviations from the base model are determined. The desire for similar approaches to debt
management is also observed in Belgium, Portugal, Italy, Australia, Colombia, Argentina.

One of the new aspects of foreign experience in servicing the public debt is its linkage with
privatization; two aspects of this linkage can be pointed out. On the one hand, privatization revenues are
often used to reduce public debt. In other cases, privatization provides for the issuance of government
convertible bonds.

The experience of managing public debt in Mexico is considered useful for other countries.
Successful was the choice and alternation of forms of borrowing, which included short-term emissions
with a floating interest rate, medium-term and long-term bonds with a fixed interest. To avoid failure, the
government should have the rule to come up with such volumes of bond issues that were significantly
lower than expected demand for them, and also not to set too high prices on their bonds [4].

CONCLUSION

Thus, an unequivocal way to solve the debt problem does not exist. Using a variety of debt
management techniques that are used in world practice, it allows debtor countries, on the one hand, to
significantly ease their debt burden to international financial organizations, and on the other hand, they
have opportunities to get new loans. The choice of a particular technique or model depends primarily on
the characteristics of the country and the level of the economic situation in it. A necessary prerequisite for
ensuring the most favorable conditions for the settlement of public debt is the creation of a convincing
action program aimed at continuing and accelerating market reforms in the state, improving the
investment climate, and strengthening democratic institutions. And also a well-built control system, which
contributes to improving the management of public debt and, as a result, improving the economic
indicators in the country.
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JI. H. ateinaarst Eypasus yitTeik yHuBepcuteti ['ymuiies, Actana

IETEJ MEMJIEKETTEPIHE MEMJIEKETTIK
BACKAPY BACHIBUIBIFBIHAATBI TOXKIPUBECI

Anparna. COHFBl OHXKBUIIBIKTapa MEMIIEKETTIK Kapbl3 MOCEIIECi JJIEMHIH KOIITETeH eNePiHIe 03eKTi Macee OObII
TaObUIaAbl. OJEeM/IIK OOPBILTHIH O6CYiH TOKTaTyFa OarbITTajraH OipKarap Iapanap MEeH Oactamanap/ibpl Ky3ere achlpyra
KapamacTaH, OHBIH Memepi ecyzne. COHbIMEH KaTap Kapbl3IbIH KOJEeMiH YIFaiTy AaMylIbl eljepAe FaHa eMec, o3
pecypcTapbIHbIH JKeTicreynIiirin 6actan kewripin kaHa Koiimaii, connaii-ak AKILL, JKanonus xone Bipikken Koponbaik
CHUSIKTBI €JIeyJIi iIIKi )KMHAKTapbl Oap Oipkarap mambiraH enjaepie Oaiikanansl. COHABIKTaH, MEMIICKETTIK KapbI3[bl THIMI
Oackapy ’KOHE OHbI TiKeJel KBICKapTy Ke3 KeJIreH MEMIICKETTIH MEMJICKETTIK CasiCaThIHBbIH HETi3ri 0achIMIIBIKTAPbIHBIH Oipi
Ooueln TaOBUTABL. MeMIIeKEeTTIK OOpBIII YHEMI 3KOHOMHUKAJAFhl MpobiieManapasl CHMBOJFA aifHAIABIPMainel, Oipak ol
OHBIH CBIPTKBI 9CEpiHE OCaNbIFbIH Oaranayra Oonanbl. OChl 3epTTEYAiH HOTHIKECI pETiHlle MaKaJaHbIH aBTOPJIAphI, aTarl
aiiTkaHa, WeT eNaepe MEMIICKETTIK KapbI3bl THIMAI 0acKapy Typaiibl HeHi CHITaTTaFaH.

Tyiiinai ce3nep: MEMJICKETTIK Kapbl3, MEXaHH3M, HHHOBAIHS, OIOJDKET, AaMy, KapiKbl
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EBpasuiickuii HanuoHanbHbl yHUBepcuteT umenu JI.H. I'ymunesa, Actana
OIIBbIT 3APYBEXKHbBIX CTPAH B YIIPABJIEHUU I'OCYJAPCTBEHHBIM JIOJII'OM

AnHoTanus. B nocnennue necsatuinetus mpodieMa rocylapCTBEHHOTO AONTra SIBJSETCS aKTyalbHOM NpoOieMoit
OoNBLIMHCTBA CTpaH MHpa. HecMOTps Ha peanu3alyio psaa Mep M MHULUATHB, HANpaBICHHBIX HA CIEp)KMBaHUE pocTa
MHPOBOTO JI0JITa, €r0 pa3Mephl NMPOAOKAIOT pacTH. IIpu 3TOM yBennueHne 00bEMOB JOJTa HAONMIOAAETCS HE TOJIBKO B
Pa3BUBAIOIUXCS CTPaHAX, UCIIBITHIBAIOUIMX HEJIOCTATOK COOCTBEHHBIX PECYPCOB, HO U B PsiJie Pa3BUTHIX CTPaH, HMEIOIIUX
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3HAYMUTENIbHbIe BHYTpeHHHe cOepexenus, Takux kak CIIA, Snonus, BenukoOpuranus. Ilostomy sddexruBHOe
yIpaBJIeHUE TOCYNapCTBEHHBIM JOJTOM H HENOCPEICTBEHHOE €ro YMEHBIICHHE SBISIOTCS OJHUMH W3 TJIABHBIX,
MPUOPUTETHBIX 33/1a4 TOCYIApCTBEHHON MOJUTHUKH JII000H cTpaHbl. He Bcerga rocyqapcTBEHHBIH JOJIT CHMBOJIH3HPYET
poOJIeMBbI B 9KOHOMHKE, OHAKO IO HEMY MOYKHO CYIHTh O €€ YSI3BUMOCTH JUIS BHENIHETo Bo3zeicTBrA. O 4eM moapoOHO
U3JI0KEHO aBTOPaMH CTAaThU B PE3yJIbTaTe JAHHOTO UCCIEIOBAHUS, B YaCTHOCTH, 3P (PEeKTHBHOE yHpaBICHUs TOCIOJITOM B
3apyOeKHBIX CTpaHaX.

KuroueBble ¢10Ba: rocyJapCTBEHHBIN JI0JIT, MEXaHU3M, HHHOBALIUY, OFOJIKET, pa3BUTHE, (PUHAHCHI.
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CREATING A HIGHLY EFFICIENT PROJECT TEAM
AS A PLEDGE OF SUCCESS

Abstract. In the conditions of existing competition in the market of innovative products, the requirements for
personnel entrusted with the development of a new product or other type of activity are increasing. The need to have
effective workers is dictated by the need to first bring a new product to the market, whereby the team working on a
specific task must work efficiently, without loss of time. As a result, the question arises, how can a highly efficient
team be formed? The article discusses the methods for determining the team interaction model, which in turn is the
foundation for building an effective work of the project team. The authors considered the algorithm of using tools
and methods of development of the project team, depending on the scale of the projects, which can contribute to the
effective interaction of team members. Correct and competent formation of the team relationship with the definition
of areas of responsibility contributes to the creation of an effective system of motivation and incentives for company
employees - this is, to a greater extent, the key to successful implementation of any project ..
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Introduction

Today, in an era of strong global competition and the emergence and rise of new technologies, it is
teamwork that plays a leading role in achieving tangible organizational results, supporting the competitive
advantages of companies and their effectiveness. Modern organizations need employees who work on the
terms of organizational change. In addition, in the modernen vironment of Kazakhstan business there are
limited resources, budget cuts and the use of temporary assistance. Crisis periods and organizational
success. It is under these conditions that a high performance team is created.

Despite the popularity and effectiveness of project management methods, according to statistics, more
than 40% of projects turn into failure or do not complete at all. The reasons for the failures are less
industrial-economic or technical in nature, and more so are associated with the culture of entrepreneurship
in the formation of the project team. In many ways, the success of the project by 20% depends on
coherence and focus, organizational culture, working conditions and coordination of the project team.
Thus, the actual issue today is the effective management of the project team.

Certainly, the brightest dream of each project manager is to create a perfect project team, however, it
is rather unattainable, at least if already involved team members are the only potentialparticipants of a
group. In any case, the project manager will be limited by the lack of time and current resources. At the
same time, it should be remembered that the project team is essentially a temporary organization with the
main task to work on a specific goal, that is, the implementation of this project.

That is why the formation of a highly efficient team is considered as a strategically important
achievement of the project manager and his highest priority when implementing a product. Effectively
developed working model of teaminteraction is the result of a successful motivation system and staff, and
thus achieving the strategic goals of the company, its growth and development.

Mainpart

The main functional roles in the ideal group of the project include coordinator, technical expert,
consulting analyst and performer. Participants of a highly efficient project team should:

— aspire to reach a common goal;
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— make decisions and develop solutions;

— have a confidence in success of the project;

— take responsibility;

— perform several roles in the project;

— analyze emerging issues;

— focus on a result and a process of work;

— be complementary[1].

When implementing a common project, it is wrong to separate the work of the customer group and
the contractor’s group. After all, both of them were created for the sake of the common goal - the
completion of the project with maximum success and minimum costs. If problems arise both during the
implementation process and after implementation, when the query management system is already
functioning, experts from the executor should act as consultants and develop several optimal solutions,
and the client, after analyzing all the proposals, should choose the most optimal option for him.

Preventing possible conflicts based on a preliminary risk assessment, tireless monitoring and control,
as well as regular discussions on the situation of the persons responsible for the project help to achieve the
best balance in the efficiency, the experience of the participants and the project changes to achieve a
result that suits both interested parties.

Teams have existed for thousands years, revered in many countries and cultures, and are the subject
of many books. Most people are confident that they know how teams work and what benefits they have.
Many worked in teams themselves —periodically achieving results, and sometimes wasting time. But in the
study of this phenomenon, it became obvious that the potential impact of individual teams, as well as the
cumulative impact of many teams on the effectiveness of large organizations, remain absolutely
unexplored subjects, despite the rapidly growing need for teamwork. Awareness of the paradox and its
study helped us to draw a number of key conclusions about team effectiveness.

The team has common features with the group (history, future, etc.). However, the team has staff that
are more permanent, a clearer distribution of roles, a clearer and more formalized aim. Team members
have common norms with common goals; they say “we,” perceiving themselves as a whole unit.

The defining role of the team in ensuring the success of the project is noted by all authors of modern
publications devoted to the disclosure of issues of project management, for example, R.M. Belbin, V.V.
Bogdanov, M. Razu, I. Adizis and others.

There are a lot of definitions given by various researchers; we will examine the essence of the team
from different positions (Table 1). The concept of a project team changes depending on the approach, but
this does not make it clearer for practical use. In modern organizations, the following issues become more
relevant: how to plan and take into account the resources used in the project, first of all - the workforce
staff; it is crucial to define effective employees and ineffective ones [2].

Table 1 - Understanding the essence of the project team from the perspective of different approaches

Approach The essence of the project team (PT)

System PT — subject of management in relation to the processes and objects of management
(subject-object relations) with all its tasks and functions

Project PT — cross-cutting evolving technology element of the project

Psychological PT — self-directed and self-developing subject

Personnelmanagementapproach PT — a specific group requiring highly trained employees (unique professional
competences, teamwork skills, working conditions
stress, etc.)

Approach in terms of PT — autonomous structural entity with a finite cycle of work

labor management

resources

Unfortunately, in the modern literature devoted to project management, there are terminological
inconsistencies in the concept of “project team” even among the leading authors (Table 2). Due to the fact
that the authors understand the essence of the project team so differently, methodological inconsistencies
arise concerning almost all stages of a project team’s existence, ranging from team formation and
management to evaluation of the team’s work and its contribution to obtaining project results. In our
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opinion, the work of the project team requires special study and development of fundamentally different
approaches both in the training of specialists and in the development of management methods and
evaluation of the team’s activities.

Table 2 - The definition of "project team" by various authors

Definition Author
Project Team — all project team members, including the project management team, the project | International standard
manager and, in some cases, the project sponsor. PMBOOK

Project Management Team - members of a project team who are directly involved in managing its
operations. In small projects, a project management team can include almost all project team
members.

The project team is a cohesive effective unit capable of creatively and dynamically working to H. Webster
achieve goals in a rapidly changing external environment.

The project team is a group of employees who are directly involved in the implementation of the I. Mazur
project and are subordinate to the head of the latter; the main element of its structure, since it is the V. Shapiro
team that ensures the implementation of its design. This group N. Olderogge
created for the period of the project and after its completion is dissolved.

The project team is a phenomenon; self-directed and self-developing subject; end-to-end developing V. Mikheev

element of project implementation technology As part of project management, the team must self-
develop, self-orient and self-motivate.

The main criterion for assigning a group to a team is the type of relationship between its members. In
order to create a team, in addition to knowing its common features, the manager needs to be able to
distinguish between types and forms of teams.

Teams can be divided according to the type:

— functional teams;

— cross-functional teams;

— business process teams;

— administrative teams;

— project teams;

— self-directing teams;

— efficiency teams;

— integrativeteamsandetc. [3].

Effective management implies the team leader needs to understand the roles that team members can
perform. The first and most obvious of them is the professional role. It is based on the professional skills
and practical experience that employees use when implementing a project or solving a problem.

Another rolefrequently overlooked in a teamis based on personal data. Meredit Belbin explored the
difference between these two roles and their implications for team and teamwork in 1981-1983. The
results of his research for several years were tested in a number of enterprises, in particular in the British
branch of IBM (IBM's Hursley Park Development Laboratory) near Winchester. It was found that 5-10%
of people are unable to work effectively in a team, and other workers have to play at least one, two, and
maybe even three or four team roles, which, however, are natural to them. Sometimes it happens that
employees take on roles that are unusual for them, in which they feel uncomfortable and sometimes
helpless [4].

After the conflict is resolved, the team’s effective functioning begins. In an effective team, the
leadership structure and ways of action are related to the goal.

M. Belbin identifies nine team roles (detailed characteristics are given in the table below). Equally
important for effective teamwork, they can be considered only if they are applied at the right time and in
the best possible way. For example, in the period when a team is just starting to consider a problem or to
develop a project, innovative ideas are usually required (i.e., a “plant” is needed). Then it becomes
necessary to assess how these ideas can be translated into practically achievable tasks (that is, a
“implementer” is needed). Success is achieved on the condition that the team has a good coordinator
(“coordinator””) whose task is to ensure the full impact of the team members at the right time. The team
gains the driving force and stimulus in the face of an energetic “shaper”. The qualities possessed by the
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“resource investigator” are most important, when the need to conduct complex negotiations with other
groups arises. In order to restrain excessive manifestations of enthusiasm that distract from the main goal,
the team needs the “monitor evaluator” (i.e., an “expert”). All sorts of friction and misunderstandings
between team members are eliminated by the efforts of the "teamworker". The team has rarely
encountered skills and knowledge that are occasionally necessary due to the presence of a “specialist”.
The role of the “completer finisher” is not to overlook even the smallest details of the implementation of
all the plans [5].

Table 2 - Types of team roles in projects

Types of team roles | Crucial personal qualities and contribution to the team Acceptable weaknesses

The lack of experience in interpersonal
communication. Psychological instability. May
linger for a long time on the consideration of’
"interesting ideas."

Creativity, rich imagination, originality of thinking.
The pursuit of innovation. Source of original ideas for
the team.

Plant (idea producer)

Implements ideas into action. Turns solutions into
easy-to-do tasks. Keeps order in all the activities of the
team.

Lack of flexibility. Dislike fantastic ideas.

[mplementer Dislike frequent changes to plans.

Excessive concern about the state of affairs.
Tendency to inner experiences. Reluctance to
transfer their duties. The rejection of the non-
serious attitude towards his duties on the part of
others.

Diligence and integrity. Ensures that tasks are fully

Completer finisher completed. Tracks the deadline of assignments.

Underestimation of the factors of stimulation
and enthusiasm. Lack of inspiration and
creative imagination.
Theabilitytoknockdownothers,
suppressingtheirinitiative.

Performs an impartial critical analysis of the situation.
Strategic approach and insight in assessments. The
accuracy of judgments, the desire to consider all
possible solutions.

Monitor evaluator

Loses interest as the extinction of enthusiasm.
Jumps from one task to  another.
Needsincreasedexternalpressure.

Mastering the art of negotiation, a variety of contacts.
The talent of the improviser is exploring opportunities.
Enthusiasm, sociability.

Resource investigator

Constant focus on solving the problem; stimulates the
work of the whole team. Promotes the implementation
of decisions; encourages employees to work harder.
Full of energy, strives for excellence and works with
full dedication.

Easily becomes irritable. Impulsiveness and
impatience. Intolerance to vague wording.
Frequently indecisive behavior. Desires for the
result - at any cost.

Shaper

Contribution to the harmonization of relations in the
team and the elimination of differences. Listens
carefully to the interlocutor; relies on the opinions of
others. Sensitivity, lackofoverconfidence.

Indecisive in crisis situations. The desire to
avoid exacerbation of situations. May prevent
the commission of actions at a crucial moment.

Teamworker

May produce the impression of a person
inclined to manipulation. The tendency to
transpose their responsibilities to others. May

Clearly formulates goals; performs well as a moderator

Coordinator during discussions. Promotes effective decision

making. Has good communication skills; social leader.

ascribe to himself the merits of the whole team.

Specialist

Possesses rarely encountered skills and knowledge.
Purposefulness and ability to concentrate efforts.

Works well only in a narrow professional field.
Often weak communication skills. Sometimes,
figuratively speaking, "does not see the forest

Initiativeandabilitytofullydevotetowork.

for the trees."

In order for the team to derive maximum benefit from the whole variety of team roles, each of its
members must be aware of the peculiarities of the team roles of its colleagues. Only in this case, the team
will be able to establish whether the number of nine roles includes those that do not belong to the natural
strengths of the personality of each of the team members. If such a situation takes place, then those
employees for whom the missing natural team roles are secondary will have to try to fill this gap.
Obviously, it is easier to do this in an atmosphere of openness and trust, which is usually present in well-
organized and manageable teams. Unfortunately, in teams with insufficiently high levels of mutual trust
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and openness, there are people who can speak frankly about everything that relates to their functional role,
but show particular shyness when it comes to their personal qualities. In such situations, the competent
team leader should try to tactfully resolve the problem.

IchakAdizesaffirms that a team can only be effective if it is complementary. It is under this condition
that the team members are in their places, performing different roles in type and character. [6].

Hehighlightsthefollowingrolesofteammembers:

— P —Producer, focusedontheresult, works in short term;

— A —Administrator, effective in a short term work;

— E - Entrepreneur, works effectively in a long term;

— I —Integrator, long term oriented worker.

Adizessaysthatitisnecessary to consider the possibility of conflicts between representatives of
different roles:

Forexample, “P” and “A” causeconflictof result and efficiency while interacting.

Cooperative work of the “P” producer of the results and the “I” integrator can lead to the
manufacturer's unequivocal results in decision making and, therefore, it is impossible for the integrator to
weigh all the pros and cons, as well as hear the opinions of others.

As for the productive work of the “E” entrepreneur and the “A” administrator, for sure, the question
of priorities will arise. An entrepreneur demanding change will face a power administrator. Depending on
the hierarchy, there will be a feverish race for innovations and the solution of short-term tasks, or
stagnation due to the impossibility of making quick and effective decisions by the administrator.

“E” entrepreneur and “I” integrator will collide with each other in the issue of speed and cardinal
decisions. If an entrepreneur needs to take risks or sacrifices to achieve the goal, he will do it. The
integrator, in turn, will be indecisive, weighing each step and analyzing the possible consequences.

“A” administrator and “I” integrator will not be able to work effectively due to different focusesin
work. While the administrator performs the tasks accurately, taking the employees as tools in the work,
the integrator will try to find an approach to each person.

Whenformingateamitiscrucialtorealizethe importance of all the roles in the team and presence of each
one of them.

The unique style of work of every employee is another necessary thing to take into consideration. You
cannot give preference to individuals performing one role ("P000", "0A00", "00E0", "000I"). Due to the
difference in beliefs and priorities, the team consisting of such employees will always be on the verge of
conflict or in its process.

An effective complementary team formula: “Paei” + “pAei” + “paEi” + “pael”. In each style, all roles
are present to a greater or lesser extent. In this case, each department / employee of the company will be
heard.

Another version of the successful team "PaEi" + "pAel". Both styles have a "balance" of long-term
and short-term work perspective.

When forming a team, it’s useful to strive to balance the roles and styles, as well as properly
distribute the long-term and short-term, subordination and form of subordination.

There are a number of problems in managing a project team, such as:

— formedprogramsforupgradingtheprojectteam;

— coherence and focus, lack of plans to encourage the team;

— conditions for effective work.

These problems can be avoided by solving the issue of continuous development of the project team.

According to the Project Management Body of Knowledge (PMBOK), the management of the project
team includes the following organization processes aimed at the most efficient use of personnel [7]:

— Human resources planning.

— Recruitment of the project team.

— Development of the project team.

— The project team management.

The main task of the project manager is to develop such a development plan for the team, which
would allow as soon as possible to enter the stage of operation [8]. There are traditional methods and
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approaches to the formation of an effective team: systematic approach in which any system (object) is
considered as a set of interrelated elements (components) that have an outlet (goal), input (resources),
communication with the external environment and feedback. The essence of the method of analogies lies
in the fact that the structure of an enterprise is created on the basis of direct or indirect analogies of this
institution considered by a group of experts. According to the experimental-analytical approach, the team
can be formed experimentally. This involves making changes and analyzing a formed team until its
effectiveness improves. The parametric approach defines the parameters and characteristics that should
correspond to the members of the group. Only after this team member can be selected. With the block
approach, small groups are first created, which can be called “blocks”, and due to their combination the
team is formed. The simulation method involves the formation of a team, based on the existing scientific
economic model. The method of goalsstructuring determines the goals and objectives, based on which the
teams can be formed. The experimental approach has many similarities with the experimental-analytical
method - the only difference is that the assessment is given not by a group of experts, but by the head,
based on the results of the activity. Thus, each approach has its own advantages and disadvantages. The
main one of the latter is that the above approaches do not take into account the development of the project
team and its individual members in the implementation of project activities. The development of a project
team is one of the most important human resource management processes (see table). It is worth
mentioning that not every project requires the use of all the listed approaches. When choosing an approach
to business, the main benchmarks should be efficiency and results, and not just the desire to become a
team. The most powerful engine for teams is a clear and inspiring task. Without focusing on efficiency
there won’t be a result. Just trying to “become a team,” that is, consciously or unknowingly pursue it as an
end in itself, the most difficult way to achieve team efficiency. Teams are created primarily by discipline
rather than unity[9].

In the course of research, the author developed an algorithm for using the tools and methods of team
development depending on the scale of the project (Fig. 1)

i start
|

‘ project scale analysis ‘

L, T |

l small project ‘ [ medium project ‘ l megaproject

used as tools: general use as tools: general A use as tools: general
management skills management skills management skills
—
use as tools: recognition of use as tools: recognition of || use as tools: recognition of
merit and reward merit and reward merit and reward

I

== use as tools: principles 4 use as tools: principles

use as tools: team building || use as tools: team building
operations operations

T

= Us¢ as a tool: co-ordination = use as a tool: co-ordination
I—- use as tool: training

Figure 1 - Algorithm of using tools and methods of project team development
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According to John Katzenbach and Douglas Smith, the 6 “basic elements of the team” determine the
rules required to achieve team efficiency. These six elements remain unchanged. Only small groups
(usually less than 12 people) are able to work effectively as a team. No team can succeed without
additional knowledge. The team should have a common mission, a common set of specific goals and a
coherent approach to business. Finally, team members must feel collective responsibility for the results.
Other aspects of teamwork (such as openness and communication) are certainly important, but none of
them are as important and manageable as these six basic elements [10].

A real team must develop an appropriate set of skills, i.e. all the complementary skills necessary to
perform the work. Theycanbedividedintothreecategories:

— Professional or operational skills.

— Problem solving and decision making skills.

— Personal interaction skills.

The team will not be able to function effectively in the absence of at least a minimum set of skills,
especially professional and functional ones. And no team will be able to complete the task assigned to it
without developing all the necessary skills. Therefore, the formation of teams solely on the basis of
personal compatibility of people or their formal position in the organization will be ineffective.

The obtained results (conclusions)

In the future, teams will be the main structural elements in the organizations of the future. However,
their formation will not be the main goal. Rather, existing efficiency ethics in companies (focusing on high
results that balance the interests of clients, employees, shareholders and other stakeholders) will create
tasks and conditions conducive to the birth of these highly effective teams. And they, in turn, will provide
results capable of maintaining and developing corporate ethics of efficiency. It is this mutually reinforcing
cycle of efficiency and teams that will be characteristic of tomorrow's winners.
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ESSENCE, CONTENT AND ROLE OF STATE AUDIT
IN THE SYSTEM OF STATE FINANCIAL CONTROL

Abstract. State financial control as a complex category is, in the opinion of most scholars, an integral part of
the concept of “governance”, which, in turn, derives from the essence of power and the state. Like any element of
these categories, control has its place in public administration. The control allows to ensure the competence and
concreteness of the management, i.e., management based on reliable information, having which you can timely
notice the errors and obstacles to the goal, overcome them, adjusting the management, bringing it in line with
objective changes, develop the most appropriate solutions to various general and special issues of public life. If we
talk about financial control, it should be noted that financial control can be viewed as a function of management
activities, but then in this understanding, control should be made at the end of the execution of a management
decision in order to establish the correspondence between the decision made and its executed version.

Keywords: compliance audit, methodological approaches, taxes, state audit.

INTRODUCTION

Important, in our opinion and in the opinion of most scholars involved in financial control, a feature
of state financial control is the fact that it is exercised by state authorities possessing authority with respect
to objects of control, and, accordingly, all entities carrying out operations with controlled objects within
the scope of state financial control are liable to assist in its control bodies within

carrying out control measures against them.

With the help of control, management bodies receive information on the real state of affairs and,
accordingly, have the opportunity to make timely adjustments in work in order to prevent financial losses
and violations of financial legislation.

Thus, it can be concluded that control is one of the important and necessary legal means to ensure
strict observance of legality in the activities of the state apparatus.

MAIN PART

From the foregoing, the following conclusion should be made that state financial control is a special
type of financial activity carried out by state authorities and other authorized entities with authority to
conduct control measures in respect of entities conducting operations with centralized funds state, using
state property, in order to identify violations of financial legislation.

Reliability refers to the degree of accuracy of the financial (accounting) statements data, which allows
the user of the financial statements to draw correct conclusions about the results of operations, financial
and property position of the audited persons based on their data, and make informed decisions based on
these findings.

Financial audit is designed to answer the question: whether the funds were used in accordance with
the set goals, performance audit should answer the question: whether the funds were used efficiently, and
the strategic audit should answer the question: whether the funds were used in accordance with the goals
of socio-economic development.
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Based on the analysis of the rules (standards) of auditing activities, which were discussed above, we
can conclude and briefly describe the main directions of each of the above types of public audit.

Financial audit is used for the purpose of documentary checks of the reliability of financial
operations, budget accounting, budget reporting, and targeted use of public resources. Performance audit
is used to determine the effectiveness of the use of public resources. Audit activity has a certain
institutional setting, it should be considered taking into account the influence of various social, legal,
political, economic and other institutions. In theoretical terms, these institutions are a set of rules and
regulations, formal (laws, regulations) and informal (voluntarily adopted ethical codes, standards,
agreements), which determine the basic restrictions and forms of social activity.

There is also an opinion that the state financial audit includes:

- state financial audit of budgetary institutions;

- State financial audit of business entities of state and municipal ownership forms;

- audit of budget programs;

- audit of local budget execution

The development of Kazakhstani society and the obligations arising to the state apparatus require the
functioning of the system of state administration of a new format. Turning to the experience of foreign
countries, it can be noted that the leading form of independent control in countries with developed
economies is auditing. In any economic structure, an institution is needed that will give an objective
assessment of the existing system of public financial management and determine the directions for its
further effective functioning. At this stage of development of our country's economy, new tasks are being
set in the field of financial resources management and their use, which requires new approaches to the
functioning of all elements of the financial system, in particular, the tax and budget systems. In this
regard, modern approaches to fiscal policy are being developed, which has an impact on the direction of
state audit.

In international practice, such a role is performed by the state audit. State audit allows:

» improve financial discipline, increase the transparency and efficiency of public financial resources
management and state assets in the public interest;

* to promote the further increase of the economic potential of the state through quality control in
accordance with international auditing standards and national legislation.

In the Message of the President of the Republic of Kazakhstan N.Nazarbayev to the people of
Kazakhstan "Strategy" Kazakhstan-2050 ": a new political course of the established state" noted: "We
need to create a comprehensive system of state audit based on the most advanced international experience"
[1].

In accordance with this Message, the Government of the Republic of Kazakhstan dated June 18, 2013
No. 609 “The Concept of Implementing a State Audit in the Republic of Kazakhstan” was developed and
approved. This Concept defines the vision and the main approaches to the phased reform of state financial
control and the introduction of state audit, with further expansion of its functional areas [2]. In the course
of implementing the priority areas of the Concept, on November 12, 2015, the Law “On State Audit and
Financial Control” was adopted. At the same time, the law clearly distinguishes between the concepts of
state audit and financial control. State audit is a holistic and independent assessment of the effectiveness
of state audit objects, covering not only financial issues, but also all areas of their activities, with the
presentation of effective recommendations based on the identified deficiencies and proposals for risk
management [3].

As can be seen from the definition, the main purpose of the state audit, according to the law, is to
contribute to the successful implementation of the economic policy, the effective use of the productive
potential of the country, regions, industries, fields of activity, while the state financial control should be
aimed at responding to the identified during the audit of violations - the initiation of administrative
proceedings, the adoption of measures to repair damage, bringing to disciplinary responsibility, transfer of
materials to law enforcement agencies for making procedural decisions, etc. [4].
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In general, the state audit for Kazakhstan is seen as a holistic and independent assessment of the
performance of audited entities, covering not only financial issues, but also all areas of their activities. At
the same time, based on the identified deficiencies and risk management proposals, effective
recommendations are presented.

Currently, the system of state audit and financial control in the Republic of Kazakhstan is represented
by the Accounts Committee, audit committees at the local level and the authorized body for internal state
audit. A modern system of state audit and financial control should provide the President, the legislative
and executive authorities of the Republic of Kazakhstan, as well as the public, with objective and reliable
information on the use of allocated budgetary funds and state assets in accordance with the principles of
legality, effectiveness and efficiency, as well as the effectiveness of state bodies. At the same time, the
Accounts Committee for Control over the Execution of the Republican Budget performs an external state
audit on the expenditure of funds from the republican budget and the National Fund. Along with this, the
Accounts Committee, in terms of improving the efficiency of state assets management, ensures control
over the completeness and timeliness of revenues to the republican budget and strengthening financial
discipline.

The Accounts Committee, as the highest body of state audit and financial control, within the scope of
its activities, conducted auditing activities in the ministries of education and science, health and social
development, defense, internal affairs of the Republic of Kazakhstan, as well as in 14 subordinate
enterprises and organizations of these ministries to determine effectiveness state asset management. The
Accounts Committee on the results of the audit activities in the above organizations revealed violations of
budget and other legislation totaling 4.3 billion tenge, as well as inefficient use of funds from the
republican budget and state assets in the amount of 10.9 billion tenge. At the same time, as a result of the
check, 1.4 billion tenge was reimbursed to the republican budget, 1.3 billion tenge was restored, and
accordingly three officials were brought to disciplinary responsibility [5].

At present, increased attention is paid to the education system: global targets are set and appropriate
funding is allocated. The head of state N. Nazarbayev in his annual Address to the people of Kazakhstan
focuses on the issues of expanding opportunities for young people, including for obtaining high-quality
higher education. In this regard, the goal of the industrialization program was to form the material and
technical base of ten higher educational institutions, on the basis of which science will be connected with
economic sectors and training, sending up to 10 billion tenge for these purposes until 2017 [6].

It should be noted that adequate funding for higher education is not the only criterion for solving
problems of ensuring targeted and efficient use of budget funds, since the systemic problems in the
industry remain unresolved. First of all, this is due to the absence at the legislative level of the Republic of
Kazakhstan of the norms for ensuring the employment of graduates of higher educational institutions.
[five]. These data indicate an incomplete observance of the principles of effectiveness and efficiency of
the use of budgetary funds to achieve the desired results in accordance with the goals and objectives set.

It should be noted that the Budget Code of the Republic of Kazakhstan provides for the responsibility
of the first heads of state institutions for non-development of budget funds, resulting in failure to achieve
results of the budget program, as well as for failure to achieve results of the budget program with full
utilization of budget funds. budget investments through the state’s participation in their share capital, It
refers to the feasibility study, including the full development of the allocated budget. [6]

Therefore, according to the results of the audit, the Accounts Committee provided relevant
recommendations to the Government of the Republic of Kazakhstan. Accordingly, the Ministry of
Education and Science has been instructed to take measures to eliminate the identified shortcomings,
causes and conditions conducive to them, to prosecute officials who committed violations of current
legislation, as well as a number of other instructions [7].

Thus, according to the reporting data of the Accounts Committee, it can be seen that a number of
problems are noted in the budget sphere of Kazakhstan, which create obstacles to its innovative and
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investment development, the main of which are inappropriate and inefficient use of budget funds. Solving
these problems requires increasing the efficiency of the state audit system. One of the mechanisms to
achieve this goal is the creation of an internal audit service in the state bodies of the Republic of
Kazakhstan.

Internal state audit is considered as an integral part of the overall management system, defined as an
independent assessment of activities carried out within the organization. In this regard, the full
implementation of the state audit becomes one of the important directions in improving the control of
budgetary funds.

Consequently, according to the results of the audit conducted by the Accounts Committee, the internal
audit service of the Ministry of Education and Science in accordance with the Law on State Audit and
Financial Control should exercise internal control over the implementation of measures to eliminate the
identified deficiencies in the work of the department. In turn, the Ministry of Finance, as the authorized
body for internal state audit, will develop response measures within its authority.

At the same time, due to the insufficiently well-functioning functioning of an integral system of state
audit and financial control, the tendency to increase the level of financial discipline and effectively
organize activities for managing state funds and state assets in the country requires further development.

In this regard, the Accounts Committee plans to develop more than 50 regulatory legal acts, most of
which have already been implemented. For example, common standards of state audit and financial
control, procedural standards for individual audit activities and types of state audit and others [8] have
been developed and implemented.

Appeal to the experience of foreign countries shows that the emergence of a new state audit format
required certain transformations. Thus, the formation of the highest state audit body of Germany was
accompanied by a change in its status, the expansion of its powers, as well as the introduction of new audit
technologies. The status of the highest state audit body of Germany and its members, as well as its main
functions are guaranteed by the country's constitution. The experience of Great Britain and Latvia in the
functioning of the state audit and financial control system indicates the concentration of the activities of
the internal state audit bodies within the specific state body where the internal audit service is established,
as well as the organizations subordinate to and accountable to it. The superstructure existing above them
in the form of a centralized body for internal state audit provides their coordination and methodological
support exclusively. In this regard, the centralized body for internal state audit is small, has no branched
territorial offices and is stationary [9].

The introduction of internal audit in state bodies is one of the large-scale innovations of world
practice in the field of public audit and financial control.

CONCLUSION

Based on the study, it can be concluded that currently in the Republic of Kazakhstan a system of state
audit and financial control has been formed, consisting of external and internal state audit. At the same
time, the external audit is represented by the Accounts Committee for Control over the execution of the
republican budget and the internal state audit is represented by the Ministry of Finance of the Republic of
Kazakhstan. Internal auditing helps an organization achieve its goals using a systematic and consistent
approach to assessing and increasing the effectiveness of risk management, control and corporate
governance processes. At the same time, for the effective functioning of an integral system of state audit
and financial control in the Republic of Kazakhstan, it is necessary to adapt positive international
experience to Kazakhstani practice. This will make it possible to create a more effective control tool to
provide the state and society with high-quality, independent information necessary to increase the
efficiency of public administration and make critical economic decisions at all levels of government.
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'?Kasak arporexuukansik yausepeureri. C.Celidymiun;
3.4 «Kapxs! akagemusicey AK "

MEMJEKETTIH KAPXKBLIBIK BAKBIJIAY KYWECIHJIETT
MEMJIEKETTIK AYJUTTIH MOHI, MA3SMYHBbI )KOHE POJII

AHHOTanMsi. MeMIIeKeTTIK Kap)KbUIBIK OaKpLIay KELIeHl caHaT pPEeTiHIe, KONTereH FalbIMAApIblH IiKipi
OofipHITA, «OacKapy» TYKBIPBIMIAMACHIHBIH akppamac Oemiri Ooxbmm TaObuiambl, OyJl €3 Ke3eriHie OWIIK IeH
MEMJICKETTIH MoHI Oonbin TaObuianel. OChl caHATTAp/AbIH KE3-KEJI'eH JJIEMEHTI CHUSIKTBI 0acKapy MeMIICKEeTTIK
Oackapyna e3 OpHBIH anajbl. bakpliay MEHEPKMEHTTIH KY3bIPETTUIIr MEH HaKThUIBIFBIH, SSFHU CEHIMJII aKmaparka
Heri3ielreH 0ackapy/Ibl KaMTamachl3 eTyre MYMKIHAIK Oepefi, OHbIH MakKcaThl Ci3 KaTeNiKTep MEH Keleprijepii
yakbIThIHIa OaifKall anackI3, onap/sl JKeHyre, 0ackapybl TY3eTyre, OHbl OOBEKTHBTI ©3repicTepre ColKec KenTipyre
MYMKIH/IIK Oepeli KOFaMJbIK eMipJiH >KaJlbl JKoHE apHalibl Macenenepi. KapKbUlblK Oakpuiay Typajbl alTaThlH
0o0JIcaK, Kap KBUIBIK OaKbUIay bl OacKapy KhI3METIHIH (YHKIIUACHI PETIHAC KapacThIpyFa 0omansl, Oipak comaH KehiH
Oyt TyciHicTIKIEH KaObUIaHFaH MIENIiM/I JKOHE OHBIH OPBIHJAJIATBIH HYCKACHl apachblHAAFbl COHKECTIKTI Oenriney
YIIiH GacKapymIbUIBIK MICHTIMHIH OPBIHIATYBIH OaKblIay asKTaIybl KEpek.

Tyiiin ce3mep: coliKeCTIKTI TeKcepy, 9AICTEMENIK TACIAED, CATBIKTAP, MEMIIEKETTIK ayIHT.
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CYIIHOCTb, COAEPKAHUE U POJIb TOCYJAPCTBEHHOI'O AYJIUTA
B CUCTEME I'OCYJAPCTBEHHOTI'O ®PUHAHCOBOI'O KOHTPOJISL

AHHoTanusi. ['0CyaapCTBEHHBIII (MHAHCOBBIM KOHTPOJb KAaK CJIOXKHAS KaTeropus SBISETCS, MO MHEHHIO
OONIBIIMHCTBA YYEHBIX, COCTABHOM YacThIO MOHSTHS «YIPaBICHHE», KOTOPOE, B CBOIO OUYEpPE/b, BBITEKACT W3
CYLIHOCTH BJIACTH M rocyjgapcrsa. Kak M BCAKMH 3JIEMEHT 3THX KaTeropuii, KOHTpPOJIb UMEET CBOE MECTO B
rocyJapCTBEHHOM yIpaBieHHH. KOHTPOIIb 103BOJISIET 00ECIeYNTh KOMIIETEHTHOCTh U KOHKPETHOCTh PYKOBOACTBA,
T. €. yIpaBJIeHHE Ha OCHOBE JOCTOBEPHOH HMH(OpMAIMH, pacrojaras KOTOPOH MOXKHO CBOEBPEMEHHO 3aMETHTh
OMOKM W TPENATCTBUS Ha MHyTH K LEIH, MPeoJoJeTh WX, CKOPPEKTHPOBAaB YIIPaBJICHHE, NpPUBEIS €ro B
COOTBETCTBUE C OOBEKTUBHBIMHM HM3MEHEHUSMH, BbIpaboTaTh HauOolee IierecooOpasHble PElICHUS Pa3iMyHbIX
o0IIMX ¥ CIeUHaIbHBIX BOIPOCOB rOCYIapCTBEHHOW jkU3HH. Eciin roBoputh 0 UHAHCOBOM KOHTPOJIE, TO CIIEAYET
OTMETUTb, YTO (PMHAHCOBBIN KOHTPOJIb MOKHO PAcCMaTpUBaTh Kak (PYHKIMIO yNPaBICHYECKOW NEATENBHOCTH, HO
TOrJa B JAaHHOM INOHUMAaHWU KOHTPOJIb JOJDKEH MPOM3BOAUTHCA MO OKOHYAHUIO HMCHOJIHEHUS YIPABIEHYECKOIO
pEIIeHNs B LENAX YCTAHOBIECHHS COOTBETCTBUS MEXKAY NPHUHATHIM PELIEHUEM U €r0 UCIOJHEHHBIM BapHaHTOM.

Ki1roueBble ¢j10Ba: ayZUT COOTBETCTBHUS, METONOJIOTMIECKUE IOAXOIbI, HAJIOTH, TOCYAAPCTBECHHBIN Ay THT.
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