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STUDY OF THE REACTION AMINATION MECHANISM
OF THE DICHLORONAPHTHALENE
ON THE BASIS OF THE DENSITY FUNCTIONAL THEORY

Annotation. The analysis of the thermodynamic parameters of the reaction amination in the gas phase and in
solution on the basis of calculations at the density functional methods using the full-electron basis set 6-31G(d) in
the GAUSSIAN'03 and TZ2P+ in the "Amsterdam density functional". It is shown that dichlorojuglone and aniline’s
thermodynamic and kinetic response capability. The calculated transition states, activation energies and analyzed
orbital interactions were obtained.

Key words: the density functional theory; B3LYP/6-31G (d); naphthoquinones; reaction mechanism, natural
bond orbital.

Introduction

In [1-2] works it was described an experimental approach to the synthesis of condensed triazole
oxides. The interest in the compounds of this structure is due to the fact that some of them [3] have
antitumor activity.

Given this and the need for amination reactions to obtain condensed triazole oxides, we have
reviewed experimental and quantum-chemistry features of their formation, as was shown earlier [2].
Known on the basis of experimental data the simplest way to natural is the following scheme (X = H,
OH):

0 0
H
Cl
LY ==y =
Cl cl CH3COOH Cl
X O X 0
O
O ITV R
N
NaNj ‘ ‘ S A O‘ -0
Vi
X 0 X (0)

The aim of this work was to use the density functional methods with the different functionals and
basis states in the program packages GAUSSIAN and ADF for the use of the mechanism of the first stage
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of the condensation reaction of dichloronaphthalene with arylamine and the explanation of the observed
experimental data.
Experimental part

The calculations were carried out using standard software package GAUSSIAN'03 [4]. For
theoretical studies was used quantum-chemical method functional density (DFT, Density Functional
Theory).

The calculations were carried out hybrid density functional method B3LYP, the exchange Beke's
functional (B3) [5] and the correlation functional of Lee, Yang and the Pair (LYP) [6]. For all atoms was
used fully electronic basis set 6-31G (d). The geometries of all calculated molecules was fully optimized,
the lack of imaginary frequencies confirmed their stationary nature. In the study of some molecules was
observed up to three imaginary frequencies, but the use in this method is IRC still pointed to the
transitional state (Fig. 1).

Figure 1 - Optimized at the B3LYP/6-31G(d) structure of the first transition state (a), intermediate (b),
second transition state (c), the third transition state (d) with indicating of the natural charges on the atoms

The optimization of the transition states carried out using the STQN method [7], the transition states
in most cases had only one imaginary frequency. The calculations in the solution of the ethanol carried
out with the same methods using the polarized continuum model (PCM) optimization [8]. Energy of the
calculated compounds adjusted to the zero vibration energy (ZPVE) and reduced to standard conditions
(298.15 K, 1 ATM.) with the use of the thermal corrections to enthalpy and free energy.

Optimized geometry was used for calculating the total energy of the molecules within the software
package ADF2004 (Amsterdam density functional) in the gas phase and solution at the COSMO-
optimized [9]. We have used the OPTX exchange functional [10] combined with the PBE correlation
functional [11], and fully electronic triple-C with the given polarization Slater basis set orbitals.

Results and discussion

It is well known that all quantum chemical calculations are determined by the correspondence
between the experimental and calculated geometric parameters of the molecules. Comparison of the
calculated geometrical parameters with the experimental shows that the calculated lengths of the bonds

— §f —
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mostly underestimated, the valence angles are too high. However, the statistical analysis leads to good
quality of the correlation ratios between the calculated and experimental bond lengths and valence angles
[12-15] for a number molecules:

R™" =-0.04 + 1.03 R™* (r=0.996; s =0.02; n =22) (L)
@™ =-17.9 + 1.14 0 (r=0.982;s=1.5;n=32) @)

In these and the following correlation equations, r is the correlation coefficient, s is the standard
deviation, and n is the number of compounds included in the correlation.

The calculated and experimental [16-18] values of the wavelengths of the UV spectra (A), IR spectra
(o) spectra and the 'H and C NMR (8) of some well-known quinones compounds allowed us to obtain
the correlation ratios between the experimental and the calculated values. These equations (3-6) show that
our calculations allow collected to evaluate the spectral parameters with a sufficient degree of accuracy

AP =216 + 1.06 A (r=0.998;s=7;n=22) ©)
5% 'H =0.16 + 1.01 5 ! H (r=0.983;5 = 0,5, n=50) )
S 130 = _] 8 + 1.05 &¢le 3¢ (r=0.985; s =4; n=50) ®)
@™ =32+ 0.99 0 (r=10.995;5=30;n=18) ©)

The obtained correlation ratios of the geometric and the spectral parameters suggest us that the
calculated structure of our molecules, apparently, is close enough to real. In addition, in [19] it was shown
that among the methods of the density functional (BLYP, B3LYP, PB86, B3P86, BPW91, B3PW91 and
SVWN) B3LYP method most accurately predicts the thermodynamic parameters with an error of 13
kJ/mol, suggesting that the calculated thermodynamic parameters are quite close to experimental values.

Made earlier thermodynamic calculations of a number of organic reactions by the same method
resulted in good agreement between the calculated and experimental values [20].

From general considerations of the transition state theory, we can assume a possible reaction
mechanism of the naphthoquinones amination through the formation of three transition States (TS1-TS3)
and intermediate:

(@] (0] H
cl nci ncz,ncs N\@
+ HZNO MHTEpMeamnat + HCl
Cl Cl
X (@] X (0]
X =H, OH

We can see from table 1 the results of quantum-chemical calculations of enthalpies, the free Gibbs
energies and activation energies of the amination reactions of various naphthoquinones by aromatic
amines. The thermodynamic parameters indicate that all the studied reactions are thermodynamically
favorable in the gas phase and in the solvent. However, in solvent the values of the parameters about one
and a half times more, apparently due to solvation of the reagents in ethanol.

Table 1 - Calculated at the B3LYP/6-31g(d) level of the theory thermodynamic parameters of the amination reaction, kJ/mol

. AH AG E,
substrate amin Gas phase EtOH Gas phase EtOH Gas phase EtOH

aniline -47 -62 -36 -52 149 81

. p-toluidine -46 -70 -42 -67 146 93
f’i;l‘:;}?tlﬁé‘;imne m-toluidine -45 -69 41 -66 139 87
’ p-anisidine -60 -83 -45 -69 133 81
p-chloroaniline -44 -66 -34 -56 163 118

aniline -51 -65 -41 -55 149 80

p-toluidine -51 -73 -47 -71 146 91

2,3- dichlorojuglone m-toluidine -49 -74 -45 -65 139 91
p-anisidine -65 -86 -50 -72 133 79

p-chloroaniline -48 -43 -37 -34 163 115

— ] —
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To clarify the reaction mechanism it is important to know how adequately the chosen method can
predict the activation energy of the amination reactions. To this end, B3LYP/6-31G (d) level of the
theory, we have calculated transition states for several reactions (table. 3). For optimization of the
transition states, we used two methods: the traditional optimization of the transition state using the
algorithm of Berny [21] and the method STQN (Synchronous Transit-Guided Quasi-Newton Methods)
[7]. STQN method has proved to be most convenient to optimize transition structures. To check the
transitional states were analyzed the vibrations corresponding to the imaginary frequency and direction of
the changes in the structure along the reaction path (the IRC calculation [22, 23]).

Using both methods of the calculation, we estimated transition states for several amination reactions
and the base of the obtained results was calculated the activation energy of these reactions in the gas
phase and in solution, on the basis of approximate equality between the activation energy Ea and enthalpy
of the activation AH”, which was estimated by the enthalpy of the reactant and transition state.

However, it is known that the reaction in reality take place in the solutions [2]. The activation energy
in ethanol’s solution was calculated as the difference of enthalpy in solution of the reagents and of the
third transition state (AH#), except the reaction of condensation of dichlorophene with m-toluidine, where
the activation energy was calculated as the difference between the enthalpies of the reactants and of the
first transition state, since the limiting stage of the reaction in this case is the first stage of the transition
state formation due to the greater activation energy compared to other transitional states.

The calculated according to transition state values of the activation energy is less in the solvent than
in the gas phase and are close to known experimental values for SyAr reactions [24].

Table 2 - The results of the analysis of natural orbital bonds

Molecule bond The Hybridization The Wiberg The interaction of the Eij(z),
(LP) popula Index orbitals kcal/mol
tion, €
Cc=0 1.995 Sp>** 1.752 LPO—BD*(C-C) 84
Dichloro- 1.950 P
naphthoquinone C-Cl 1.987 Sp*® 1.100
LPO 1.979 Sp®7
1.882 p
Aniline C-N 1.992 Sp'7? 1.119 LPN—BD*(C-C) 26
N-H 1.983 Sp*>?! 0.828
LPN 1.854 Sp’
C=0 1.994 Sp*?’ 1.709 LPO—BD*(C-C) 77
1.952 P
TSI C-Cl 1.984 Sp>¥ 0.967
N-C 1.973 Sp** 0.525
1.876
LPO 1.973 Sp7
1.876 p
C-Cl 1.962 Sp’# 0.781 LPO,—BD*(C-CI) 32
C-0 1.991 Sp>* 1.046 LPO—BD*(C-C) 40
C-N 1.984 Sp*4 0.759 LPCl—BD*(C-C) 15
C-Cl 1.985 Sp>* 1.068 LPN—3C*(C-C) 51
Cc=0 1.995 Sp>* 1.717
Intermediate 1.956 P
N-C 1.984 Sp'”! 1.029
LPOy 1.970 Sph!
1.851 P
LPO 1.979 Sp*”!
1.885 P
LPN 1.727 p
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A continuation of Table 2.

Molecule bond The Hybridization The Wiberg | The interaction of orbitals E;@,
(NEP) popula Index kcal/mol
tion, e
C=0 1.995 Sp** 1.722 LPOy—BD*(C-Cl) 30
1.957 P LPO—BD*(C-C) 41
TS2 c-Cl 1.985 Sp>° 1.060 LPCl—-BD*(C-G) 14
C...Cl 1.964 Sp™™ 0.801 LPN—BD*(C-C) 42
C-N 1.983 Sp**® 1.098
C-0 N- 1.991 Sp>¥ 1.032
C 1.980 Sp*® 0.983
LPOy 1.969 Sp'!
1.858 P
LPO 1.979 sp™™!
1.885 P
LPN 1.786 P
C=0y 1.994 Sp™! 1.499 LPO,—3C*(C-C-H) 85
1.970 P LPO,;—BD*(C-C)
C=0 1.995 Sp>? 1.733 LPO—BD*(C-C) 11
1.942 P LPCl—BD*(C-C) 42
C-N 1.975 Sp** 1.091 LPN—3C*(C-C-H) 18
N-C 1.983 Sp'*® 1.106 LPN—BD*(C-C) 33
TS3 C-Cl 1.986 sp>!! 1.118 23
N-H 1.952 Sp>® 0.601
LPOy 1.952 Sp'#
1.759 Sp*®
LPO 1.979 Sp”7
1.883 P
LPN 1.737 P

The process of replacement of chlorine in the molecule of naphthoquinones is a multistage and
included studying the formation of the intermediate via the first transition state, which then turns into the
product through the second and third transition states (Fig. 2).

In Fig. 2 shows the results obtained for the total energy of the reactants, intermediates, transition
states and products of the reactions.

From the point of view of perturbation theory to second order [25] that the naphthoquinones in the
first transition state, the interaction between bonds is between the lone electron pairs of the oxygen atoms
(LP) and anti-bonding C-C orbital (BD*), which seem to indicate mostly electrostatic interaction between
components.

The calculations showed that for all reactions the first transition state close to the structures, which is
a weakening of the bonds between the chlorine and carbon atoms of the naphthoquinones and the
formation of weak bonds between the carbon atom of the naphthoquinones and the nitrogen atom of the
amino group of arylamine (~1.8 A). This condition is really transitional because it has one negative
vibration frequency (~ -350 cm™), characteristic for transition state and representing the valence
fluctuation of the C...N bond.

Our analysis method of natural bond orbital [25] (table. 2, Fig. 1) shows that with the approach of the
aniline to dichlorojuglone the polarization of the bonds in the past with a significant decrease in the
effective negative charge on the nitrogen atom and a slight modification of the Wiberg indices and the
hybridization of the orbitals.
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Figure 2 - The full energy profile of the amination reaction of dichloronaphthalene (a) AG in gas phase, (b) AG in the solution of
alcohol, (c) AH in gas phase, (d) AH in the solution of alcohol, (e) AE in gas phase, (f) AE in the solution of ethanol (kJ/mol)
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Intermediate is a structure where the chlorine atom, in contrast to the first transition state, has a

greater distance from the ring of naphthoquinones, and the hydrogen atom of the amino group is

transferred to one of the oxygen atoms of the naphthoquinones. A characteristic difference from the first
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intermediate transition state from the point of view of interaction between orbital is less of a polarization
of relations, and the emergence of additional inter-actions between the unshared electron pairs of chlorine
atoms and nitrogen disintegrating orbital of the C-C bonds, indicating a greater contribution of the orbital
interactions in comparison with electrostatic.

The second transition state in the reactions of 2,3-dichloro-1,4-naphthoquinones with aniline, p-
toluidine, p-chloroaniline, as well as in the reactions of condensation dichlorojuglone with p-chloro-
aniline, p-anisidine, m-toluidine are similar in geometry with the appropriate intermediates, has a small
negative vibration frequency (~-50 cm™), and in fact is not transition, as evidenced by the IRC method.

On the basis of the calculated data shows that in all cases, a third transition state formed during the
direction of a hydrogen atom from the oxygen atom of the second transition state is indeed a transition, as
it has one negative vibration frequency (~ -1000 cm™) and in accordance with the method of the IRC.
From the point of view of energy interactions of the second order (Eij(z)), unlike the rest of the calculated
states, appear very strong orbital interaction, including three center C-C-H bond (3C*), which mainly
stabilized this transition state. For comparison, the calculated thermodynamic parameters at the B3LYP/6-
31G(d) method we also conducted calculations of the energy profile of the second reaction method
BP86/TZ2P+ from the ADF.

We can see that the calculated by ADF energy parameters are close enough to thermodynamic
parameters in GAUSSIAN, despite the different functional and basis states. This indicates that the density
functional methods, incorporated in both schemes of the calculation works well when we study the
mechanism of some organic reactions.

Conclusion

1. It is shown that the used method of calculation B3LYP/6-31G(d) gives adequate results in the
prediction of geometrical parameters, IR, UV and NMR spectra of reagent amination reactions of the
naphthoquinones. We have found the transition states and calculated their electronic and spatial structure.
It is shown that the amination reaction takes place via formation of an intermediate and two transition
states.

2. We have calculated the activation energies in the gas phase and solution for the amination
reactions of various amines. It is shown that the use of solvent leads to smaller activation energies. The
analysis of orbital bond in the investigated structures from the point of view of perturbation theory of the
second order was used. We have explained the observed variation of transition states on the basis of
orbital interactions.
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CALCULATION AND ANALYSIS OF RUTHERFORD SCATTERING

Annotation: Consider the scattering of Rutherford into 35 and 45 degrees. In order to analyse the
results, the techniques such as Full width at half maximum (FWHM), angular distribution and Gaussian
distribution had been used on the research.

Key words: scattering, width, angular distribution, cross section.

Introduction

Rutherford scattering is an elastic scattering of charged particles by Coulomb interaction. It was first
referred to Coulomb scattering because it relies only upon static electric (Coulomb forces), and the
minimal distance between particles is a set only by this potential. The classical Rutherford scattering of
alpha particles against gold nuclei is an example of "elastic scattering" because the energy and velocity of
the outgoing scattered particle are the same as that with which it began [1].

a p.article \ / e
AN

. ~

S @

nuclear

* measure the number of alpha particles which are scattered out of collimated beam upon hitting a
thin metal foil

* They determined the angular distribution of scattered particles for several different materials,
thicknesses and alpha energies

Kinematics. We use the following formulas to calculate the energy of particles for each scattering
angles [2].

P, =P_cos@+P, cosb (1)

E,=E, +E, 2
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Analysis of results

For calculations, a value of the amplitude in Excel program had been used.

1. The angle of scattering of alpha particles by 35 and 45 degrees had been measured by the research
team. The first, there were obtained 2 graphs for two angles:

FOR 45 DEGREE FOR 35 DEGREE
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2. Only the peak that points when graph increased and decreased had been cut out for the research
convenience.
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3. Then, the research team compared the two pick of angles in order to find the difference of
channels.
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4. Moreover, calculations of the energy for each angles had been made by using (5) and (6) formulas:
Energy for 35 degree: E=29.604MeV
Energy for 45 degree: E=29.355MeV

5. Using the difference of energies the energy for each channels can be found.
AE=E2-E1=250KeV
AE/channel=250keV/33C\ch=7.5keV

6. The next step is to find the width of scattering. For this step, there been used the method of Gauss
in order to calculate the distance between two extreme values. If the number of events is very large, then
the Gaussian distribution function may be used to describe the physical events [3]. Furthermore, the
methods as a FWHM had been used. Full width at half maximum (FWHM) is an expression of the extent
of a function given by the difference between two extreme values of the independent variable at which the
dependent variable is equal to half of its maximum value [4]. In other words, it is the width of a spectrum
curve measured between those points on the y-axis which are half of the maximum amplitude [5].
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7. Angular distribution is the distribution of relatives to the scattered particles and product of nuclear
reactions [6].

do  NnlLZ’k’¢’
dQ  4°KE*sin*(6,/2)
do NnlLZ’k’e’
dQ  47°KEsin*(6,/2)

for 35 degree

for 45 degree

Integer35/integerd5=sin4(0,/2)/sin4(0,/2)
Integer35=>yi Integer45=> yi

» Integer35=Yyi="71334

» Integerd5=>yi= 131361

Integer35\ Integer45=0.54
sin4(0,/2)/sin4(6,/2)= 0.0081/0.0256=0.32

Conclusion

Undoubtedly, the planetary model of an atom was proposed by Rutherford, a major step forward to
the development of knowledge about the structure of an atom [7]. It was absolutely necessary to explain
the experiments on the scattering of a-particles. a-scattering particles 35 and 45 degree were investigated
during the study. The aim of our work was to get the scattering of spectrum of a-particles in the corners
35 and 45 degrees and make calculations by analyzing them. There were used methods, such as: full width
at half maximum (FWHM), angular distribution, Gaussian distribution and so on. The results of angles
were compared between each other. Calculations were made on energy, width, angular distribution and
cross section. Comparison with the final value of section was made. According to the perceived data, it
had to be the same, but on identified errors in the experiment they had a minimum difference to 0.22.
Consequently there was accomplished all the set of purpose.
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PARAMETERS OF EFFICIENCY ESTIMATION
OF NEURAL NETWORKS OF CYBER ATTACKS RECOGNITION
ON NETWORK RESOURCES OF INFORMATION SYSTEMS

Annotation. One of the main obstacles of widespread introduction of the neural network methods and models
in the systems of cyber attacks recognition on network resources of information systems is the lack of parameters
which are the basis of effectiveness assessment. Also, there are no mechanisms of the effectiveness evaluations of
such implementation. In order to find the solution of this problem, it has been analyzed a wide spectrum of modern
neural network methods and models, which used in the recognition systems. The list of parameters was found and
mechanism of their usage for the evaluation of effectiveness of design and choices of these methods and models in
the construction of these detection systems was worked out. The obtained results allow determining the deficiencies
of modern neural network detection of cyber attacks and vulnerability of detection tools and identifying the
perspective ways of their advancement. There is also defined that one of the main ways of improvements of neural
network is the development of the mechanism of a constructing training sets.

Keywords: information safety, identification of cyber attacks, information system, neural network models,
neural network method, safety parameter.

Introduction

In modern conditions, the effective functioning of the information safety system is impossible
without the use of an intellectualized system for the recognition of cyber attacks (SRC) on the network
resources of information systems (RIS) [11, 12, 22]. At the same time, one of the most promising
directions of development of such RIS and SRC is the use of models and methods based on the theory of
neural networks (NS). These models and methods are used in the contours of SRC recognition and, in
accordance with the results of [9, 21], significantly improve the accuracy of recognition. Prospectivity of
neural network tools (NNT) of recognition is confirmed by their use in well-proven SRC hardware of
Cisco company and and a large number of theoretical and practical works in this direction, which review
is presented in [9, 11, 12]. At the same time, the variety of solutions used in modern NNT, the large
number of factors that affect their operational characteristics, the inaccessibility of the description of the
commercial NNT and SRC significantly complicates the assessment of the effectiveness of their use,
which in turn narrows the scope of their application in domestic information safety systems. In this case,
among the analyzed works [1-24], only in [12] there was proposed a basic set of parameters and the
method for assessing the effectiveness of the NNT estimating the security parameters of Internet-oriented
information systems. However, the solutions of [12] have general nature, they are oriented at recognizing
not only a wide range of diverse cyber attacks, but also recognizing the vulnerabilities of Internet-oriented
information systems, and therefore require adaptation to the domestic conditions for recognizing cyber
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attacks on RIS network. In this regard, the aim of this article is to investigate neural networks for
recognizing cyber attacks on the network resources of information systems in order to form a set of
universal parameters, which values make it possible to quantify the effectiveness of using such tools.

Research of neural network tools for the recognition of cyber attacks on the network resources
of information systems

The results [1, 10, 11] indicate that the neural network recognition of cyber attacks on RIS network
consists of the evaluation of security parameters (SPs) that are monitored during operation. In this case,
the term SP RIS characterizes a physical value that allows evaluating the security of RIS network [12],
and the term cyber attacks on RIS network means the realization in cybernetic space of threats to the
security of its components (namely, confidentiality, integrity and accessibility) RIS, taking into account
their vulnerabilities. The main difference of this kind of cyberattacks is the network mechanism for their
implementation. We have to note that in the literature such cyberattacks are often called network attacks.
The NNT are intended for their recognition and should be designed to evaluate the SPs, which correspond
to the parameters of network connections that are monitored during operation. These prerequisites
allowed limiting the list of studies works only by those papers that deal with the use of the NS for
detecting network attacks. Let us describe the obtained results.

Methods of simple and semantic classification of network attacks. The methods are developed
within the framework of neural network technology for determining network computer attacks using the
"Snort" software package described in [25]. The technology provides the use of two neural network
methods for determining attacks — simple classification and semantic classification. As the input
parameters there are used parameters of network packets of the transport of degree protocol stack TCP /
IP. The simple classification method uses a multilayered persppetron (MSP) with 10 input neurons and 2
neurons in the output layer. In order to optimize the number of hidden neurons, the use of so-called
"constructive algorithms" is proposed. The mathematical expression for calculating the correction of the
weight coefficients of the neurons of the output layer is given

Aw (i) = =11(v, () = L ()@ (v, (D)),
where 77— speed coefficient of learning, 77— neuron number in the output layer, i— training iteration

number, v, — information field obtained at the input of the activation function, y,— output signal of n

output neuron, (o' —derivative function of activation, f(x;) — expected reaction of i neuron.

We have to note the lack of a detailed description of the process of optimizing the M structure. The
CCA method proposes the use of the Kohonen topographic map (TM). The choice of TM is justified by
its low resource intensity. In both methods, a technique for processing the input parameters in order to
reduce the number of input parameters of the NS is provided.

Neural Network System of Intrusion Detection (NNSID) is described in [24]. The system is
oriented to the use of MSP type NS for detecting network attacks. The results of experiments confirming
the effectiveness of the system for detecting attacks which signatures are presented in the KDD-99
database are presented. The choice of the NS type is justified from the point of view of maximum
computing power. One-criterion optimization of the architecture of MSP was also carried out.

Binary neural network method (BNM) is described in [15]. The method is used to solve the tasks
of detecting network attacks. The method is based on a special binary neural network (BNN), which has
two important properties. First, the model is adapted to solve problems which input information has a
complex, multiply connected, and even fractal structure. Secondly, the method of training the model is a
direct computational procedure and does not require the search for a global extremum of a complex
nonlinear function, does not impose any fundamental limitations on the dimensionality of the task. Thus,
the method considers a choice of the type of the neural network architecture by the criterion of probability
in tasks of the type and by the criterion of minimizing the duration of learning. Unfortunately, there are no
experimental data in the work, which makes comparative analysis difficult. The method is not intended to
optimize the structure of the NS, and does not comprise the application of the procedure for processing
the input data.

The method for isolating network attacks from typical network traffic (INA) is described in [13].
The method is used to recognize network attacks. The use of aMSP with 2 hidden layers of neurons is
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suggested. The input layer of such an MSP consists of 9 neurons, and the output layer is made up of 1
neuron. It is noted that the choice of MSP with such structure is explained by the requirements of
flexibility and functionality. That is, multi-criteria optimization of the structure of NS is used. The need
for preliminary processing of the statistics used for the training and test sample is indicated.

The method for detecting DDoS attacks (MDD) is given in [18]. The use of inaccurate NS is
proposed. The proposal is based on the prospective of NS nature of this type. The emphasis is on
recognizing the SYN Flood type DDoS attack. In order to formalize the knowledge of experts about the
DDoS attack, five linguistic variables were created, each of them characterizes one of the components of
vectors of the network traffic parameters, and is used to form the input parameters of the NS. These
linguistic variables include:

X, - time of receiving data packets, X, - percentage of packets from different external ip-addresses,
X5 - percentage of packets from different ports, X, - percentage of packages with damaged headings,

S - confidence level. Predicate rules of the form were developed: if X = is «bigy — ¥ — is «high». The
structure of the classifier is shown in Figure 2.

Figure 2 - Inaccurate classifier scheme for detecting SYN Flood attacks

In Figure 2, the symbol indicates the inaccurate neuron "OR", the symbol — the inaccurate neuron
"AND", and the notation tLittle, tMiddle, tHigh, extraLittle, extralots, pLittle, pLots, dhLots correspond
to the activation functions of inaccurate variables. It is proposed to present inaccurate classifier in the
form of NS with direct propagation of the signal, which is learned with the help of a modified algorithm
for back propagation of the error. The modification consists of adapting the classical algorithm to the
inaccurate "AND" and "OR" neurons. Thus, the main difference between the proposed method of
detection is the possibility of using expert knowledge for NS learning.

The method of using a neural network of a hybrid structure of CounterPropagation type
(NNHS) is described in [5, 21]. The method is designed to detect network attacks on a Web server. A
feature of the CounterPropagation network is the combination of TM with MSP. The input data of the
method are parameters of network traffic transmitted over IP, TCP, HTTP, HTTPS, CGI, and SQLNet
protocols. The method provides for the preliminary processing of the input parameters of the NS by
representing them in the form of graphic images (pythograms), which are used in the cognitive graph. The
aim of the preliminary processing is to minimize the dimension of the input data. The graphic
representation determined the necessity of using the Kohonen layer in this method. The use of the
perceptron layer is justified from the position of computational efficiency. Thus, the method provides
multicriteria optimization of the NS type and one-criterion optimization of the parameters of its
architecture. Also, the method provides a procedure for searching the optimal training parameters for the
NS, which allows us to reduce the amount of the attack detection errors up to 10 times.

The method of constructing the aggregate traffic classifier (CATC) is proposed in [9]. The
method is intended for hierarchical -classification of computer attacks on information and
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telecommunication networks. A special feature of this method is the use of the mathematical method of
the main components for the compression of statistical data used as a training sample of NS. The method
uses a combination of 22 neural network detectors; each of them is trained to recognize a particular attack
type, given in the KDD-99 database. The detector is a three-layer NS with 12 input neurons and 2 output
neurons, one of them is responsible for the presence, and the second for the absence of the attack. As a
hidden layer, the Kohonen layer was used. We have to note that the justification for the architecture and
parameters of the neural network detector is not given. When the detector detects an attack, the output of
the first output neuron is 1. In order to prevent a situation where several detectors simultaneously signal

their own type of attack, the minimum euclidean distance between the input image (input parameters - x; )
and the weight coefficients (w; ;) of the hidden neurons is transmitted to the second output of each of

them:

. 2 2
E; = min \/(xl —wl,j) +...(x12 _le,j)

Further, an attack which detector has a minimum Euclidean distance is classified. The CATC method
also implicitly provides the optimization of the training and functioning of the neural network detector.

Neural network approach to the detection of network attacks (ADNA) on computer systems is
given in [16]. The emphasis is on the recognition of attacks, which signatures are presented in the KDD-
99 database. According to the data of this database, the number of input parameters is 41. As a criterion
for choosing the optimal type of neural network model, it is suggested to use a minimum of the training
sample volume. By means of the analysis of literature sources, it is determined that the admissible types
of NS include TN, BSP with one hidden layer of neurons and a network of radial basis function (RBF). It
is noted that the minimum amount of training sample (L) for TM should be 2 times higher than the
number of input neurons (#), that is L = W/ &. For BSP and RBF, the amount of the training sample is
calculated as follows L = W /& : where W is the number of synaptic connections & is the allowable
training error. In what follows, an attempt was made in [12] to determine the optimal structure of the BSP.
It is stated that the number of hidden neurons determined experimentally is equal tom =10. In this case,
the number of output neurons is 2. Accordingly, the required volume of the training sample of the TM is
L =82 examples, and for BSP and RBF at ¢ =0,1 isL =(m(n+3)+2)/&=4420. Therefore, the

optimal type of neural network model is TM. We have to note that the correctness of the calculated values
raises doubts, because according to the NS theory [17], given the accuracy of training, the number of
hidden BSP neurons directly depends on the size of the training sample. Later in [12], the structure of the
TM is optimized. The criterion for maximizing the accuracy of training is implicitly used. The procedure
for preliminary processing of input parameters is also used.

Adaptive system for the detection of attack (ASDA) is described in [19]. The system is designed to
recognize network attacks and is based on the joint work of the TM and MSP performing the tasks of
clustering and classification of data. Detection of attacks, which is carried out in several stages, became
possible due to the fact that the database of the expert system was updated with information about changes
in the behavior of a particular object for a certain period of time. It is proved that the optimization of the
architecture will improve the accuracy and efficiency of recognition. As the input data, the parameters of
the network traffic using the TCP protocol are used. In order to process the input data, a sliding time
window method was used. TM is used for preliminary processing of data arriving at the MSP input in
order to compress and increase the information content. A mathematical expression for calculating the
neuron detection frequency in position (i, j) as the winner neuron is given:

a j— ‘+f'— +f;'+x‘+f;"+x
ﬁ":f'+z =X, Lj—X 5J >J
b/ " x=1

1+x

where f; ; - the number when the neuron at position (7, j) was the winner neuron, r - distance between
cluster centers, x - length of input vector.
In the future, this frequency is used to determine the centers and boundaries of clusters. The structure

of MSP is optimized in terms of the volume of controlled resources.




ISSN 2224-5227 MNe 2. 2017

Neural network technology for detection and classification of network attacks (VKMA) is
described in [23]. In this technology, the use of a three-layer NS is suggested, which is trained by the
method of back propagation of the error. In this case, a separate NS is used to recognize each type of
network attacks. As input parameters it is suggested to use the parameters of network traffic on the TCP /
IP protocols. As a training sample, it is proposed to use data from the KDD-99 database. The verbal
description and fragments of the program code for preparation of the input data from this database to the
type of the input parameters of the NS are given. At the same time, one of the training objectives is to
reduce the volume of the training sample of the NS. There are no descriptions of approaches on
optimizing the architecture and parameters of the neural network model.

The method for recognizing anomalies of network traffic (PANT) is developed in [1]. The
method provides the use of the MSP type NS. As input NS data, IP headings datagram parameters are
used. The choice of the architecture of the NS is based on the statement about the high approximation
possibilities of MSP. The MSP consists of three layers of neurons. The number of neurons of the first
(input) layer is 18, which is equal to the number of parameters of the headings of the IP datagram. The
number of neurons in the output layer is 2. The output of neuron Nel is responsible for the presence of an
anomaly, and the output of neuron Ne2 for the safe state of network traffic. Expressions for calculating the
number of neurons in a hidden layer are given. Thus, the method provides for optimization of the
architecture parameters of the NS. In order to simplify the creation of a representative sample, a method
for specifying signatures was developed, which aim is to introduce additional artificially created
signatures that describe a priori anomalous traffic. Thus, in this method, it is possible to implicitly use
expert data on network attacks.

Algorithm of traffic parameters transformation (ATPT) is described in [2]. The algorithm is
designed to obtain input data from the network traffic for a neural network system for detecting network
attacks. As the input information of the specified algorithm, the parameters of the TCP session are used.
Transformation of traffic parameters is used to reduce the number of input parameters of the NS and
increase their informative content and is implemented using a mathematical apparatus based on the
method of main components. In ATPT, the optimization of the architecture and parameters of the neural
network model is not provided. We also note that works [3, 11] have a similar character.

Neural network technology for detecting network attacks (TOMA) on information resources is
described in [8, 9, 19]. The technology provides a compression module for input data, which is based on
the application of the neural network analogue of the main component method — a recirculating neural
network (RNN) with two layers of neurons. The structure of the RNN is shown in Figure 2.

o & ]
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Figure 2 - The structure of the recirculating neural network

The first layer, consisting of k neurons, allows us to control the number of information signs (x), and
the second layer of n neurons allows us to filter data (x’). The settings of the first layer allow us to obtain
a form of representation of the input n-dimensional object compressed to k attributes, that is, to determine
the k principal components.
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In the method, by means of numerical experiments, the possibility of using TM and MSP to detect
network attacks, which signatures are presented in the KDD-99 database is proved.

Neural network system for detecting computer attacks based on the analysis of network traffic
(NNSDQ) is described in [16].

The development of a method for analyzing input traffic based on a three-layer NS is declared. It is
shown that the calculation of the topology of the NSM should be implemented taking into account the
Vapnik-Chervonenkis measure of the form:

KxN<VC, <N, x(l+IgN,),

where N — size of the data at the input; K — number of neurons in the hidden layer; N,, — total number of
network weights; N, — total number of network neurons.

The results of training and testing of the projected NS are given, which show the possibility of its
successful application for solving the problem of detection of network computer attacks. It has been
suggested that the best results can be obtained in computer systems using a limited set of network
software, which makes it possible to form the signs of normal behavior for detecting attacks more
effectively.

In [16], a method for detecting intrusions into an information system based on neural networks
(MDI) was proposed. This method is based on a combined application of methods of searching for an
attack signature and detecting anomalies in the user's work. In the process of developing the method, an
approach to solve the problem of classifying images is proposed, which consists of presenting input data
in the form of signatures and assigning them to attack classes or to safe user actions using the NS. Based
on the model of safe operation of the user in the IS and the proposed approach to simplifying the task of
processing information, the structure of the neural network attack detection system was synthesized. Also,
research was carried out to determine the optimal parameters of NS training algorithms, including the
choice of methods for the formation of representative training sets, the assessment of the quality of NS
functioning, and the search for optimal parameter values.

A scheme for detecting network attacks based on the combination of neural, immune and
neuron-inaccurate classifiers (SDNA) was proposed in [3]. The main features of the proposed scheme
are a multilevel analysis of network traffic, as well as the use of various adaptive in the detection of
attacks, including neural network and modules. In order to reduce the number of features used for the
analysis, it is suggested to apply the principal component method. Computational experiments on two
open data sets using various methods of combining classifiers were performed.

Neural network methodology for assessing the safety parameters of Internet-oriented
information systems (NISM) is presented in [12]. Among the analyzed papers, this work is the most
fundamental. It comprises the further development of theoretical propositions of constructing the NNT for
assessing the SP, which aims at the developed approaches to the recognition of gradual and unexpected
cyber attacks, the determination of the optimal type of NSM, the appropriateness of using the NNT, the
classification of statistically similar cyber attacks, the application of production rules for the presentation
of expert knowledge, parameters of NNT effectiveness assessment. Also, models for the creation and use
of the NNT for assessing the SP have been developed, which allow us (through the application of the
developed theoretical provisions): to determine the list of assessed SP, to create behavior templates
adapted to the complex nature of the SP, and to reduce the resource intensity of the creation of the NSM.
On the basis of these models, a number of methods that make it possible to increase the efficiency of the
use of the NNT have been developed. So the method of representation of expert knowledge for the NNT
for assessing the SP allows us to provide prompt recognition and expand many types of cyberattacks for
which there are no statistical data. The method for determining the time characteristics of the use of the N
NNT for assessing the SP due to the use of the developed analytical dependencies of the determination
between the expected and permissible development periods provides the opportunity to determine the
appropriateness of using these means. The method of designing a behavior pattern makes it possible to
reduce the error in the training of the NSM in 1.5-2 times. The method for determining the effectiveness
of developing neural network tools for assessing safety parameters through the application of the
proposed parameters for assessing the effectiveness and the formed integral indicator of efficiency allows
us to choose the most effective means. The application of the method enabled to determine that the typical

—— 4 ——
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shortcomings of the known NNT are the insufficient validity of the use expediency, the inability to use
expert data, and the empirical choice of the type of NSM.

Based on the interconnected use of the developed approaches, models and methods, a comprehensive
methodology for the neural network estimation of the SP has been developed, which allows us to
significantly expand the NNT functional capabilities and to select the most effective means.

From the position of the aim of the research, the proposed list of parameters characterizing the
effectiveness of the NNT is the most interesting in this work. We have to note that the lack of this list is
caused from the rather general character of the paper [12], which is aimed at evaluating the SP for
recognizing a wide range of cyber attacks and vulnerabilities of Internet-oriented IP. Therefore, taking
into account the above limitations, proposed list is largely superfluous at evaluating the NNT for
recognizing cyber attacks on RIS network. At the same time, it does not fully take into account the
specifics of assessing the effectiveness of the NNT in the recognition of network cyber attacks.

The basic characteristics of the analyzed neural network methods and models are given in Table 1.
Analysis of the data in this table indicates that BSP and TM are used as the basic types of neural network
models in most of the known neural network systems for recognizing network attacks.

In addition, as a result of the analysis it was established that the efficiency of modern neural network
methods and models is improved by providing them with certain capabilities that are characterized by the
following parameters: P, - preliminary processing of incoming parameters, P, - optimization of the
architecture type, P - optimization of the training method, Py - the possibility of using expert rules,
P.ua - the possibility of using classical and perspective types of neural network architectures in method,
P, - the possibility of a principled assessment of the appropriateness of using the NS for the solution of
the task.

Also, the conclusion that the effectiveness of neural network recognition tools depends on the
completeness and representativeness of the training sample was made, which is used to train the basic
neural network models. This conclusion is formulated on the basis of an analysis of the results of [21],
which substantiates the method of using NS to recognize voice signals. Due to this, the use of the Py,
parameter, which is intended to assess the mechanism of formation of the training sample, which is used
in the NNT, is suggested.

The values of the proposed parameters in the first approximation can be estimated by a binary scale
of 0 or 1. The parameter is equal to 0 when the corresponding possibility in the NNT is not provided and 1
is in the opposite case. For the analyzed cases, the values of these parameters are given in Table. 2. At the
same time, P,; = 0 for all analyzed methods. That is, in most of the analyzed methods, the procedure for
forming the sampling sample has not been implemented. In addition, the use of the proposed criteria
enables to determine the integral indicator of the effectiveness of the NNT (Egx) using the following
expression:

Ey :ZaiEi ) (1)

where a; — weight coefficient of i criterion.

In general, the definition of weight coefficients requires a separate study, and in the basic version we
assume that ; =1. Also we have to note that the basic list of parameters can be further extended.

We note that the practical value of the data in Table 2 consists in outlining the shortcomings and
prospects for improving modern neural network methods and models. For example, the values of P,, = 0
indicate that the shortcomings of the NNSID method include an inadequate optimization of the
architecture type of the neural network model. This indicates the possibility of appropriate improvement
of these methods. In this case, the value of the parameter Py enables to estimate the integral efficiency of
the neural network method. Also, as a result of the analysis proved that in modern SRC, classical types of
neural network models are mainly used, which are adapted to the conditions of the task to some extent.
This allows us to narrow the range of permissible neural network models, which in turn enables to
increase the efficiency of determining the neural network model, which is optimal from the point of view
of the task. Thus, it becomes possible to increase the efficiency of the establishment of appropriate SRC.
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Table 1 - Basic parameters of neural network tools

NM type
Ne Method NMD
BSP KN ™ NME, ANM | NNM |BNNM| RNN [ Alltypes
1 ATPT - - - - - - - - +
2 Simple classification
3 NNSID
4 TDNA * ) ) B ) ) ) ) B
5 RANT
6 Semantic classification - - + - - - - - -
7 NNHS
8 CATC
9 |ADNA - - " - - - - - -
10 ASDA
11 MDD - - - - - + - - -
12 BNNM - - - - - - + - -
13 NTDCNA - - - - - - + -
14 MDI + - - - - - - - -
15 NNSDC + - - - - - - - -
16 NNHS + - + - - - - - -
17 SDNA - - + - - - - - -
18 NNMASP + + + + + + + + +
Table 2 - The parameters characterizing neural network methods and models
Ne Method Parameter
PHO POTa POHH POMH PBel’[ PMHa PUHB POB PZ
1 ATPT 1 0 0 0 0 0 0 0 1
Simple classification, 1 0 0 0 0 0 0 0 1
Semantic
classification
3 NNSID 0 1 0 0 0 0 0 0 1
4 TDNA 1 1 0 0 0 0 0 0 2
5 RANT 0 1 1 0 0 0 0 0 2
6 INA 0 1 1 0 0 0 0 0 2
7 INA 1 1 0 0 0 0 0 0 2
8 CATC 1 0 0 0 0 0 0 0 1
9 ADNA 1 1 0 1 0 0 0 0 3
10 ASDA 1 1 1 0 0 0 0 0 3
11 MDD 0 1 0 1 0 0 0 0 2
12 BNNM 0 1 0 1 0 0 0 1 3
14 NTDCNA 1 0 0 0 0 0 0 1 2
15 MDI 1 0 0 0 0 0 0 0 1
16 NNSDC 1 0 0 0 0 0 0 0 1
17 NNHS 1 0 0 0 0 0 0 1 2
18 SDNA 1 0 0 0 0 0 0 1 2
19 NNMASP 1 1 1 1 1 1 1 0 8

Conclusions

The list of parameters is determined and the mechanism of their use for an assessment of integrated
efficiency of development of modern neural network methods of recognition of cyber attacks is formed.
This allows us to determine the shortcomings of these methods and models, identify promising directions
for their improvement, and increase the effectiveness of the systems created on their basis. In addition, the
possibility of limiting the range of permissible neural network architectures that are used in detection
systems is shown, which makes it possible to increase the efficiency of the creation of these systems. It
has also been determined that one of the most important areas for improving the neural network methods
of recognizing cyberattack is the development of the procedure for forming a training sample.

— 26 ——
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MAPAMETPHI OHEHKH Y®®EKTUBHOCTU HEMPOCETEBBIX
CPEJACTB PACIIO3BHABAHUSA KUBEPATAK HA CETEBBIE PECYPChbI
NHPOPMAIIMOHHBIX CUCTEM

AnHotanusi. OTHUM U3 OCHOBHBIX MPEISITCTBUN IIMPOKOMY BHEPEHHIO HEHPOCETEBBIX METO/IOB M MOJIENIeH B
cUCTEeMax paclo3HaBaHUS KuOepaTak Ha CeTeBble pecypchl MH()OPMALMOHHBIX CHUCTEM SBIISIETCS OTCYTCTBHE
rapamMeTpoB Ha OCHOBE KOTOPBIX MOXHO OLEHUTh X 3(dexTruBHOCTH. Takke OTCYTCTBYIOT U MEXaHU3MbI OLEHKH
3 peKTUBHOCTH TaKkoro BHexapeHus. Jlns pemieHus 3ToW HpoOJieMbl ObLT NMPOAHAIN3UPOBAH INUPOKHN CIIEKTD
COBPEMEHHBIX HEHpPOCETEeBBIX METOJIOB M MOJEJel, NPUMEHSeMbIX B CHCTeMax pacro3HaBaHus. OmnpeneneH
IepeueHb MapaMeTpoB U pa3padOTaH MEXaHW3M HMX HMCIOJIB30BAHUS JUIA OLEHKH 3(QEKTUBHOCTH Pa3palbOTKH U
BHIOOpa yKa3aHHBIX METOZOB M MOAeNel Npu NMOCTPOSHHMH YyKa3aHHBIX CHUCTEM pacro3HaBaHus. IloiydeHHBIE
Pe3yJIbTaThI MO3BOJISIOT OMPEACIUTh HEOCTATKH COBPEMEHHBIX HEHPOCETEBBIX CPEACTB OOHAPYKEHHsI Knbeparak u
CPEACTB OOHAPYXKEHHs YS3BUMOCTEH M OMNPEACIUTh NEPCIEKTHBHBIC IMMYyTH WX COBEPIICHCTBOBaHHs. Takxke
OIPEJIeNICHO, YTO OJHU M3 OCHOBHHUX IyTEH YCOBEpIICHCTBOBaHHS HEWPOCETEBBIX CPEICTB SIBJISETCS pa3paboTKa
MeXaHU3Ma IIOCTPOEHUs 00ydaIel BEIOOPKH .

KiwueBble cioBa: 0e30macHOCTh HMH(OpMAIMK, BBUIBICHHS KuOeparak, HHGOPMALMOHHASA CHCTEMAa,
HelpoceTeBble MOJIEIH, HEHPOCETEBBIX METO/I, TapaMeTp 0e30I1acHOCTH.

Beenenue

B coBpemennbix ycnoBusix 3ddextuBHOE (YHKIIMOHUPOBAHHE CHCTEMBI 3allUThl HWH(OpMAIUU
HEBO3MOXHO 0€3 MCTIOIb30BaHUS HHTEIUICKTYATM3UPOBAHHON CHCTEMBI pactio3HaBaHus kubdepaTtak (CPK)
Ha cereBble pecypchl mHPopmanuoHHbX cucteM (PUC) [11 12, 22]. Ilpu sTtom omHuM U3 Hambojee
MEpPCHEeKTUBHBIX HampaBieHuil pa3Butus Takux CPK PUC sBnsercs mpumMeHeHHE B HUX MoAeNed U
METO/MOB, Oasupyromuxcs Ha Teopum HeWpoHHBIX cereid (HC). Yka3zaHHBIE MOIenM W METOJIBI
HCIIOJIB3YIOTCS B KOHTYypax pacmo3HaBanus CPK u B cooTBeTcTBHU ¢ pesynbraramu [9, 21] mo3BOMISIIOT
3HAUUTENFHO MOBBICUTH TOYHOCTH pacmo3HaBaHus. [lepcrekTHBHOCTH HelpoceTeBbix cpeactB (HCP)
pacmo3HaBaHUsl TONTBEPKIACTCS WX WCIOIH30BAHHEM B XOPOIIO ampoOWpOBAaHHBIX MPOTPAMMHO-
ammapatabelx CPK xommanun Cisco u 60NBIINM KOJUYECTBOM TEOPETHUECKUX U MPAKTUYECKUX PabOT B
JAHHOM HalpaBJeHUH, 0030p KoTopwiX mpenctaieH B [9, 11,1 12]. Bmecte ¢ Tem paszHooOpasue
petreHuii, mpuMensieMbix B coBpeMeHHbIXx HCP, Gonbpiroe koiamaecTBo (pakTopoB, KOTOPHIE BIUSIOT HAa UX
AKCINTyaTallMOHHBIC XapaKTePUCTHUKH, HEAOCTYTHOCTh onricanms komMmepueckux HCP CPK 3naunrensHO
YCIOXKHSIOT OLUEHKY 3(QQEeKTUBHOCTH WX HCIOIB30BaHUS, YTO B CBOIO OYepenb cyxkaeT cdepy ux
MPUMEHEHUS B OTEYECTBEHHBIX CHCTEMaX 3amuThl HHpopMmanwn. [Ipu 3ToM cpenu npoaHaIn3upoBaHHOTO
MHOXecTBa pabor [1-24], Tompko B paborax [12] mpemroxeH 0a30BBIi HabOp MapamMeTpoB U
Oasupyromuiics Ha HHX MeTonl OIeHKH 3¢dexktuBHoct HCP oneHku mnapaMeTpoB 0€30MacHOCTH
HHTepHEeT-0pueHTUPOBaHHBIX HMHGOPMANUMOHHBIX cucteM. OpfHako pemeHus [12] umeroT oOmmii
XapakTep, OPUEHTUPOBAHBI HA PACIIO3HABAHMS HE TOJIBKO IIMPOKOTO CIIEKTPa pasHOOOPa3HBIX KHOeparTak,
HO Y paclo3HaBaHHs ysA3BUMOCTeH VHTepHET-OpHEeHTHPOBAaHHBIX WH(GOPMAIIMOHHBIX CHCTEM, a
CIIeZIOBATENbHO TPEOYIOT aJanTaliy K OTeUYSCTBEHHBIM YCIOBHUIM paclio3HaBaHUsl KHOepaTak Ha CETEBbIC
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PUC. B cBA3M C 5TUM WHeJbI0 JAaHHOM CTaThbU SBISETCA HUCCIENOBAaHUE HEHPOCETEBBIX CPEACTB
pacmo3HaBaHusl KuOepaTak Ha CeTeBble pecypchbl WH(GOPMAIIMOHHBIX CHUCTEM C IIeNbI0 (OPMHUPOBAHUS
Habopa yHHMBEpCAJbHBIX MapaMeTpOB, 3HAUEHHS KOTOPHIX MO3BOJSIOT KOJMYECTBEHHO OLICHHUTH
3¢ (eKTUBHOCTD UCTIOIB30BAHUSI TAKUX CPEJICTB.

HccaenoBanne HeiipoceTeBBIX CPeICTB PACHO3HABAHMS KHOepaTak Ha ceTeBble pecypchl
HH(OPMALMOHHBIX CUCTEM

Pesynprater [1, 10,11] yka3piBaroT Ha TO, 4YTO HepoceTeBOe pacro3HaBaHHE KMOepaTak Ha CETEBbIE
PUC cBommtcst K omeHKE MHOXKecTBa mapaMmeTpoB Oe3omacHocTH (I1B), KOTOphIe KOHTPOIHUPYIOTCS Ha
skcrutyatanuu. [Ipu stom Tepmun [16 PUC xapakrepusyer GU3NUECKyI0 BEIUYHHY, KOTOpas MO3BOJISIET
OIICHUTH 3alMIeHHOCTh cereBoro PUC [12], a mox tepmuHOoM kuOepaTaku Ha ceteBoit PIC monmmarot
peann3anuioo B KUOEPHETHYECKOM IPOCTPAHCTBE YIrpo3 0e30MacHOCTH ero KOMIIOHEHTOB (2 HMMEHHO
KOH(HUICHIINANBHOCTH, IIEIOCTHOCTHA M TOCTYIMHOCTH) C YUETOM HX YS3BHUMOCTeH. OCHOBHBIM OTIMYHEM
TaKOTo poa KuOepaTak SBISIETCS CETEBOM MEXaHU3M HX ocymiecTBieHus. OTMETUM, YTO B JIHTEpaType
Takhe KuOepaTakd IOCTaTOYHO YacTO Ha3bIBalOT ceTeBbIMU aTakamu. HCP mpenHasHaueHHBIE AN WX
pacmo3HaBaHus JOJKHBI OBITH MpemHa3HadeHbl s OIleHKH [1b, KOTophle COOTHOCSTCS C ImapaMeTpamu
CETEeBBIX COEOUHEHHH, KOTOphIE KOHTPOJHMPYIOTCS Ha OJKCIUTyaTallMd. YKa3aHHbIE MPEIIOCHUTKU
MO3BOJIMJIM OTPAaHUYHUTDH TIepeueHb UCCIIEIOBAHHBIX Pa0OT TOJIBKO TEMH, pabOTaMu KOTOpPBIE MOCBSIICHBI
npumenennto HC nns pacnio3HaBaHus ceTeBBIX aTak. OTHIIEM MTOTyYeHHbIE Pe3yIbTaThI.

MeToabl NPOCTOl M ceMAHTHYeCKO# Kiaaccu(pUKanMM ceTeBBIX aTak. MeToabl pa3paboTaHbl B
pamMKax HeHpOCeTeBOW TEXHOJIOTUH OINPEAENCHHs] CETEBbIX KOMIBIOTEPHBIX aTak C IOMOILBIO
MPOrpaMMHOTO KOMILIeKca «Snorty, omucanHoro B pabote [25]. TexHonorws mpexycMaTpuBaeT
WCITOJIB3BOAHHUE JBYX HEHPOCETEBBIX METOIOB ONpeIeIcHHs aTak — mpocToii kiaaccupurxamuu (IICA) u
cemanTHyeckoii kiaaccupuxanum (CCA). B xauecTBe BXOJHBIX TapaMeTPOB UCIOIB3YIOTCS TapamMeTphl
CETEeBBIX IAKETOB TPAHCIIOPTHOTO ypoBHS creka mpoTokoioB TCP/IP. B meronme TICA wucmonb3oBaH
MHoTOocHorHEIH nepcneTpoH (MCIT) ¢ 10 BXoaHBIMI HEHpOHAMH U 2 HEHPOHAMH B BBIXOIHOM cioe. J[ist
ONTHMHU3ALMK KOJMYECTBA CKPBITBIX HEHPOHOB Tpejyiaraercs TMNpUMEHEHHE TaK Ha3bIBaeMbIX
«KOHCTPYKTUBHBIX aJIropuTMOB». IIpuBeneHO MaTeMaTH4ecKoe BBIpaKeHHE Ul pacdeTa KOpPPEKIMH
BECOBBIX KOA((DUITUEHTOB HEHPOHOB BBIXOTHOTO CJIOS

Awy (1) = =11(y, () = f (x)@ (v, (), »
rae 77— ko3 uueHT ckopocT 00y4eHus, 77— HOMEp HEHpOHA B BBIXOJHOM CIIO€, [ — HOMEp yueOHOU

UTEpalMu, Vv, — HHPOPMALMOHHOE MOJIE, MOJYYEHHOE Ha BXOJA€ (YHKIMH aKTUBALMUM, ), —BBIXOJHOM

CHTHAJI N-TO BBIXOJHOTO HEWPOHA, ¢ — MPOM3BOAHAsS GYHKUNM aKTHBALUH, f(X;) — OXKHIACMBINH OT3BIB

i-TO HeWpoHa.

OTMeTHM OTCYTCTBHE JETANBHOTO ONKCAHUS Ipollecca ONTHMH3anny cTpykTypsl M. B meroge CCA
npejaraeTcs ucnosb3oBanue Tonorpadudeckoit kaptel Koxonena (TK). Beioop TK obocHoBBIBaeTcs ee
HEBBICOKOH pecypcoeMKocTh. B o0omx MeTomax mpenycMOTpeHa MeToIuKa 0oO0pabOTKH BXOIHBIX
MapaMeTpoB C IeJbI0 YMEHBIIICHNS KOIN4decTBa BXOJHBIX mapameTrpos HC.

HeiipocetreBasi cucremnl o0Hapy:kenus BTop:kenuii (HCOB) onmcana B pabore [24]. Cucrtema
opueHTHpoBaHa Ha ucnonb3oBaHne HC tuma MCII nnst pacno3HaBaHus ceTeBbIX arak. IIpuBeneHsl
pe3yNbTaThl 3KCIIEPUMEHTOB, IMMOATBEPKIAIOMNX 3()(PEKTHBHOCTh CHCTEMBI TPU PACIO3HABAHWW aTak,
CHUTHATYpBI KOTOPBIX TpeacTaBieHsl B 0aze KDD-99. Brioop taima HC 000CHOBaH ¢ TOYKH 3pCHHS
MaKCUMAJIbHOW BBIYMCIUTENBHON MONIHOCTH. Takke NpoBeAeHAa OJHOKPUTEPUATIBLHON ONTUMU3ALMS
apxutektypsl MCIL.

bunapubiii neiipocereBbix Metron (BHM) omumcan B pabore [15]. Merox mpumeHsercs s
peleHnst 3aJadd OOHAPYXKECHHUSl CETEBBIX arak. B OCHOBe MeToja JIeKHUT CrelnualibHas OuHapHas
HeiiponHas cets (BHC), koTopas umeeT ABa BaXHBIX CBOWCTBA. Bo-mepBhIX, MOJENb IPUCTIOCOOICHA ISt
pemreHuss 3ajgad, B KOTOPBIX BXOAHAas WH(MOpMAIUS WUMEET CIOXHYIH, MHOTOCBS3HYIO M JIaxe
(dpakTalbHyl0 CTPYKTYpY. BO-BTOpBIX, MeTOl 0OydYeHHs MOJIETH SIBIACTCS MPSIMOW BBIYUCIUTEIHLHON
NpOLEAYPOH W HE CBOOUTCSA K MOMCKY IJI00aIbHOTO SKCTpEeMyMa CIOKHOW HETMHEHHON (QyHKIHH, HE
HaKJIabIBAaeT HUKAKNX MPHHIWMHUAIGHBIX OTPAaHWYCHWH HA Pa3MEpHOCTh 3amadd. Takum oOpa3oM B
METOJIe TPEIyCMOTpPEH BHIOOp THIAa HEHPOCETEBOH apXHUTEKTYyphl MO KPHUTEPHIO anmpoOHPOBAHHOCTH B
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3aa4ax THIA W 10 KPUTEPHI0 MUHUMU3AIUHN UIMTEIBHOCTH oOydeHus. K coxaneHuro, B paboTte
OTCYTCTBYIOT 3KCIEPHMEHTAJIBHBIE IaHHbIE, YTO 3aTPyIHAET CpPaBHUTEIbHBIM aHanu3. B Merome He
MpeyCMOTPEHO NMPOBOAMUTH ONTHMU3aNHI0 cTpyKTypbl HC, Takke He NMpemxycMOTPEHO M NpUMEHEHHE
MPOIEAYPBI 00Pa0OTKU BXOJIHBIX JTAHHBIX.

MeToa BbIiesIeHUS CETEBBIX aTAK ¢ THIMYHOTO ceTeBoro Tpaguka (BCA), onucan B pabdote [13].
Meron mTpuMeHSeTCS ISl paclio3HaBaHWs CEeTeBBIX aTak. Ilpemmokeno mpumenenume aMCII c¢ 2
CKPBITBIMU CIIOSIMU HEHpOHOB. Bxonnoit cioii Takoro MCII coctouT u3 9 HeHpOHOB, a BEIXOAHOU CIIOW -
u3 1 meripona. Otmedeno, uto Bei0op MCII ¢ Takoi cTpyKTypoii 00BsicCHsIeTCS TPeOOBAaHUAMU THOKOCTH U
(GYHKIIOHATBHOCTA. TO €cTh HCIIONb30BaHO MHOTOKPHUTEPHANBHYIO onTHMm3anud cTpykrypel HC.
VYkazaHa HE0OXOJUMOCTh MPEIBAPUTEIBHON 00pPabOTKM CTATUCTHKH, HMCIIOJIB3YEMOW IUIsl Y4eOHOW u
TECTOBOH BBHIOOPKH.

Cnoco6 oonapy:kenusi DDoS-atak (CO/l), mpusenen B padote [18]. [IpemmoxkeHo NCTIONB30BaHAE
Heuetkux HC (HHC). Ilpeanosxenue ocHoBbIBaeTcs Ha mepcrekTuBHOocTH HC Takoro Tuma. AKIEHT
ctaButTcs Ha pacnozHaBanuu DDoS-araku tuna SYN Flood. Ins ¢opmanu3auny 3HaHMHA KCIEPTOB O
DDoS-artaku ObIIO CO3[JaHO 5 TUHTBUCTUYECKHUX MEPEMEHHBIX, KaX/1as U3 KOTOPBIX XapaKTepU3yeT OHY
M3 KOMIIOHEHT BEKTOpa IapaMeTpOB CETEBOTO TpaduKa, WCHOIB3yeTcs A (popMHpPOBaHWS BXOMHBIX
napamerpoB HC. K yka3aHHBIM TUHTBUCTUYECKUM MEPEMEHHBIM OTHOCSTCS:

X - Bpemst osTy4eHus makeToB, X , - MPOLEHT MAKETOB M3 Pa3INYHBIX BHEIIHHUX ip-aapecoB, X5 -
IPOLCHT TAKETOB C Pa3HBIX IMOPTOB, X, - NPOLEHT MAKETOB C MOBPEKICHHBIMH 3aroJIOBKaMH, O -

CTENCHb yBEpeHHOCTH. Pa3paboraHbl npeankarHele nmpaBuwia Buga: Ecim X, = «Gonpmoity — Y —
«BbIcOKasy. CTpyKTypa Knaccudukaropa rmokasaHna Ha puc. 2.

Pucynok 2 - Cxema HeueTkoro kinaccuduxaropa s Beisiinerns SYN Flood-arak

Ha puc. 2 cumBonom o6o3HaueHo HeueTkui Heiipon «UJIN», cumBonoM - HeueTkuid Helipon "MN", a
obosnauenue tLittle, tMiddle, tHigh, extraLittle, extralots, pLittle, pLots, dhLots coorBercTByrOT
(GYHKIMSIM aKTHUBAIIMH HEUETKUX NepeMeHHBIX. lIpemoskeHo mpeacTaBuTh HEUETKHH Kiaccupukarop B
Buge HC ¢ mpsMbIM pacnpocTpaHEeHHEM CHUTHAjla, KOTOpas YYUTCS € IOMOMIBI0 MOIU(DHUIUPOBAHHOTO
anropuTMa OOpaTHOTO pacmpocTpaHeHus omuOku. Moaudukanus 3akioyaeTcs B TPUCTIOCOOICHHUU
KJIACCHYIECKOTO aJTropuTMa K HeueTKnM HerpoHaMm «M» n «MJIW». Takum oOpa3oM, OCHOBHBIM OTIIMYHEM
MpeIaraeMoro crocoba OOHApyKEHUs SBJISAETCA BO3MOXKHOCTh NpUMEHeHHs s o0yueHus HC
9KCTIEPTHBIX 3HAHUH.

Metoa mcenonb30BaHUsA HelipoHHOH ceTH rudpuaHoil cTpykTypbl THna CounterPropagation
(HCI'C) omucan B paborax [5, 21]. Metoa mpeaHa3HaueH ajisi OOHApYKCHHS CETEBBIX aTaKk Ha BeO-
cepBep. Ocobennoctpio cetn CounterPropagation sBistbess komOunamuss TK ¢ MCIL. Bxogabivu
JTAHHBIMU METOJIa SIBJISIFOTCSI MapaMeTphl CeTeBOTo Tpaduka, rnepenaBaemoro mo mnportokonam [P, TCP,
HTTP, HTTPS, CGI, SQLNet. B meTonme mpemycMoTpeHa Tpolleaypa IMpeaBapuTEIbHOW 00pabOTKH
BXoAHBIX mapamerpoB HC 3a cuer mpexacraBieHus ux B BuAe rpaduueckux oOpa3oB (mudorpam),
KOTOpBbIE HCIONB3YIOTCS B KOTHUTHUBHOH rpaduke. llenpio mpenBapuTenbsHOH OOpabOTKH SIBISETCS
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MUHUME3AIMS ~ Pa3MEPHOCTH  BXOJHBIX  JaHHBIX. ['padudeckoe TpeACTaBICHHE  OMPEIEITIO0
HEOOXONMMOCTh, TpUMEHEHHs B Mertonme ciiosi Koxonena. Mcmomp3oBaHWE MEPCENTPOHHOTO CIIOS
000CHOBAaHO C MO3WIHUH BBIYHCIUTENBbHON 3()(eKkTUBHOCTH. TakuMm 00pa3oM, METOJOM IpPesyCMOTPEHO
MHOTOKpUTepHaibHas ontuMmuzanus tuna HC W ogHOKpUTEepHallbHAsS ONTHMH3AIMS MapaMeTpoB ee
apXUTEKTYpHL. Taxke B METO/Ie MPeAyCMOTPEHA MPOIeAypa MOMCKA ONTHMAIFHBIX TTApaMETPOB 00YICHHS
HC, xotopas mo3Boser 10 10 pa3 yMEHBIIUTH BETUINHY OMIMOKH PACIIO3HABAHUS aTaK.

MeTon nocTpoeHusi COBOKYNHOro kiaccupukaropa tpapuxa (IICKT) npennoxen B pabote [9].
MeTton mpegHa3zHadeH IS MepapXU4ecKod KIACCH(pHUKAINH KOMITBIOTEPHBIX aTak Ha WH()OPMAIMOHHO-
TEJIeKOMMYHHKAIIMOHHBIe ceTH. OCOOEHHOCThIO JAaHHOTO METOJa  SBJSETCS  HCIOJb30BaHHE
MaTeMaTUYeCKOTO METO/1a TJIABHBIX KOMIIOHEHT ISl CKAaTHS CTATUCTUYECKUX NAHHBIX, UCIOJIb3YEMbIX B
kadectBe oOydatomieit BbiOopkm HC. B Merome wucmomb3oBaHO oObenuHeHHE W3 22 HEHpPOCETEBBIX
JIETEKTOPOB, KXKABIN M3 KOTOPHIX 00YYEeH paclo3HaBaTh ONPEIeTICHHbII THIT aTaku, IPUBEICHHBIN B 06a3e
nmaaHeix KDD-99. [lerekrop mpencrasisier coboit Tpexcioinyto HC ¢ 12 BxogHbiMu HelipoHamu u 2
BEIXOJIHBIMH HEHpPOHAMH, OIWH M3 KOTOPHIX OTBEUaeT 3a HaJM4YWe, a BTOPOUM 3a OTCYTCTBHE aTaku. B
Ka4decTBe CKPBITOTO CIIOS MCHOJB30BaHO cioii KoxoneHa. OTMeTHM, 9TO OOOCHOBaHHE apXHUTEKTYPHI U
napaMeTpoB HEHpOCeTeBOro AEeTeKTopa He mpuBeneHBl. Ilpn oOHapyXeHHH OETEeKTOPOM aTaKd BBIXO.
MEPBOT0 BBIXOJHOTO HelpoHa paBeH 1. [l mpenoTBpallleHus] CUTyalluH, KOT/1a HECKOJIBKO JIETEKTOPOB
OTHOBPEMEHHO CHTHAJIM3UPYIOT O COOCTBEHHOM THII aTaKW, HAa BTOPOW BBIXOJ KaXAOTO W3 HHUX
nepegaeTcd MUHUMAaNbHas €BKINI0BO PACCTOSHUE MEX/Ty BXOJHBIM 00pa3oM (BXOAHBIMH MapaMeTpamH -

X;) ¥ BECOBBIMU KOO PHUIIUCHTAMI CKPBITBIX HEHPOHOB (W ;)

: 2 2
E; —mim\/(x1 —WLJ-) +...(x12 —le,j) .

B pampHeiimem knaccuduImpyercs araka, NETEKTOpP KOTOPOW HMMeeT MHUHHUMAIIbHOE EBKIHIOBO
paccrostarie. B Merome TICKT Takke B HEIBHOM BHAC MPEITyCMOTPEHO ONTHMH3AINIO OOyUYEHUS W
(YHKIMOHUPOBAHUS HEHPOCETEBOTO IETEKTOPA.

HeiipocereBoii moaxoa k BbisBJIeHUI0 ceTeBbIX aTak (IIBCA) Ha KOMIBIOTEpPHBIE CHCTEMBEL,
npuBelieH B padote [16]. AKIIEHT cTaBUTCS Ha paclO3HABaHWE aTaK, CUTHATYPHI KOTOPBIX MPEICTaBIEHBI
B bJ] KDD-99. CornacHo nanusix 3toit b/ konndyecTBo BXOAHBIX apaMeTpoB - 41. B kauectBe kputepus
BBIOOpa ONTHUMAJBHOTO THIMA HEHPOCETEBOW MOJAENIHM NPENI0KEHO HCIONb30BaTh MUHUMYM 00BbeMa
oOydatomeii BeiOOpku. [lyTem aHanmm3a JUTEpaTypHBIX HCTOYHWUKOB OMPEAENEHO, YTO K JOMYCTUMBIM
turtaM HC otHocsarcs TK, BILII ¢ omHUM CKPBITBIM CIIOEM HEHPOHOB M CETh pagualbHONW OasWCHOU
¢yukuun (Pb®). Otmeueno, uro mist TK MuHHMansHbIH 00beM oOyvaromiei BEIOOpKH ( L ) moymkeH B 2
pasa IPEBBIATh KOJMYECTBO BXOAHBIX HelpoHoB (72), Tectb L ~W /& . Jlna BIIIl u PB® o6bem
oOyuaroieil BLIOOpKH paccuntbiBaercs Tak L~ W /&, tne W - KoIHMYeCTBO CUHANITUYECKUX CBS3EH, £
- momyctuMas omuOka oOyuyeHus. B manpHeimem B [12] cienaHa MombITKa ONpPEIeNUTh ONTHUMAIBHYIO
ctpyktypy BIIIIL. 3asBneHo, 4ro ompeneneHHOE HKCIEPUMEHTAIBHBIM ITyTEM KOJIHYECTBO CKPBITHIX
HeiipoHoB paBHo m =10. Ilpx 3TOM KOJMYECTBO BBIXOJHBIX HEWPOHOB paBHO 2. COOTBETCTBEHHO,
HeoOXoquMbIH 00beM obyuaromeii Beioopku TK cocrasiser L =82 mpumepos, a jis BIUIIT u PBO® npu
=01, L=(m(n+3)+2)/&=4420. [TosToMy ONTUMAIBHBIM THIIOM HEHPOCETEBOW MO/IEIH BBIOpaH

TK. OTmMerum, 4TO NPaBWIBHOCTh PACCUUTAHHBIX BEJIMYUH BBI3BIBAET COMHEHUS, BEAb COIVIACHO TEOPHH
HC [17] npu 3amaHHOM TOYHOCTH 00yUYEHHS, KOIUYIECTBO CKPHITHIX HelipoHoB BIUIT Hanpsimyro 3aBUCHT
OT BeJIMYHMHBI oOydartomiell BEIOOpKH. B nanpHeiimem B [12] mpoBonuTcs ontumuszanus cTpykTypsl TK.
HesBHO MCTIOIB30BaHO KPUTEPHH MAKCHUMHU3AIMU TOYHOCTH 00ydeHus. Taxke NCIONb30BaHa MpoLeaypa
MpeIBapUTEIHHON 00pabOTKN BXOJHBIX ITapaMeTPOB.

AnantuBHasi cucrema oOHapyxenusi arak (ACOA) omnucana B padore [19]. Cucrema
MpeaHa3HAvYeHa /I pAcIiO3HABAaHHUsS CETEeBBIX aTak M Oaszupyercs Ha coBMmecTHou pabdore TK m MCII,
BBINOJHIIOIIMX 33Ja4d KiIacTepu3anuu M Kinaccudukamuu paHHbIX. OOHapyXeHue aTak, KOTOpoe
MPOBOAMTCS B HECKOJIBKO ATAIOB, CTATIO0 BO3MOKHBIM Onarogapsi TOMy, 4TO B 0a3y JaHHBIX 3KCIIEPTHON
CHCTEeMBl BHOCWIAach HH(popMmauusi 00 HM3MEHEHMSAX B IOBEICHMH KOHKPETHOTO OOBEKTa B TEUCHHE
HEKOTOPOTO OTpe3Ka BpeMeHH. JlOKa3bIBA€TCs, YTO ONTHMHU3ALUSA APXUTEKTYPHI MO3BOJIUT IOBBICHTH
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TOYHOCTH M ONEPAaTUBHOCTH PACIIO3HABAaHUA. B KadecTBe BXOMHBIX NaHHBIX HCIOJIB30BaHBI MapaMeETPHhI
cereBoro Tpaduka mo mporokony TCP. Jlns o0paOGOTKM BXOTHBIX JaHHBIX HCIIOJIBE30BAaH METO
CKOJIB3SIIET0 BpeMEeHHOro oOkHa. TK wWcmonbp3oBaHa Ui TNpEeABapUTENLHOW 00pabOTKH JaHHBIX,
noctynaromux Ha BXxoxg MCII ¢ memplo ux cxartus W HOBBILEHHS WHPOpMaTHBHOCTU. [IpuBemeHo
MaTeMaTH4YeCKOe BBIpaXCHHE IS pacdeTa 4acTOTHI OIpeleieHns HelpoHa B mo3unud (i, j) B KayecTBe
HEHpPOHA-TTOOCTUTEIIS:

i—x,j +ﬁ,j—x +f;'+x,j + i,j+x

1+x

.
ﬂi,j =fz-,,-+2
x=1

rae f; ; - KOIMYECTBO pa3 KOIla HEHPOH B MO3ULMH (i, j) ObUI HEHPOHOM-IIOOCAUTEIICM, 7" - PACCTOSIHHE

MEXIY LIEHTPaMH KJIacTePOB, X - AJHMHA BXOJAHOTO BEKTOPA.

B nmanpheiimem 3Ta yacToTa HCHIONB3YETCS Ui ONpeeNeHHs] LEHTPOB M TPaHMIl KIIACTEpPOB.
Crpykrypa MCII onTuMHu3HpoBaHa ¢ TOYKH 3pEHHSI 00beMa KOHTPOJIMPYEMBIX PECYPCOB.

HeiipoceTeBasi TexHos10rMs1 00HApYKeHUs U KiIaccuukanun cereBbix aTak (BKMA) onucana B
pabote [23]. B TexHOJNIOTHHM TIPEIIOKEHO HCIIONB30BaHUE TpexcioitHoi HC, xoTopas yIuTcs METOI0M
oOpatHoro pacnpoctpaHeHusi ommoOku. [Ipu 3TOM U1 pacmo3HaBaHMA KaXkJIOTO BHJIAa CETEBOM aTaku
npumensiercss otaenpHas HC. B kadecTBe BXOJHBIX NapaMeTpOB IpEeAsIaraeTcs HCIOJIb30BaHHE
mapamMeTpoB ceTeBoro Tpaduka mo creky mnpotokoioB TCP/IP. B kadectBe oOydaromieil BBIOOpKH
MpeaiaraeTcsi UCMoJb30BaTh AaHHBIC M3 0a3bl JaHHBIX KDD-99. IlpuBenceHbl CIOBECHOE OMHMCAHHUE U
(parMeHTHl MPOTPaMMHOIO KOJa AJISl MOATOTOBKM BXOJHBIX JAHHBIX M3 3TOH 0a3bl JaHHBIX K BUAY
BxoaHbeIx mapamerpoB HC. Ilpu 3TOoM omHOW M3 uenell MOATOTOBKM SIBISETCS YMEHBIICHHE 00beMa
obyuarommieit BeIOOpkm HC. OrmnmcaHus MTOAXOAOB K ONTHMH3AIMH apXUTEKTyphl W TapaMeTpOB
HEWPOCETEBOU MOJIENU OTCYTCTBYIOT.

Metox pacno3HaBanusa aHomauuii cereBoro Tpapuka (PAMT) paspaboram B pabote [1].
Meronom mnpenycmoTrpero wucmoib3oBanne HC tmma MCII. B kavectBe BxomHbIX maHHBIX HC
UCIIOJIb30BAHbI MapaMeTpbl 3arojoBkoB IP-nmeifrarpamm. Bribop apxurtextypst HC 0Gasupyercss Ha
YTBEPKACHUN O BBICOKHX aNNpPOKCUMALMOHHBIX BO3MOXKHOCTSIX MCII. MCII cocTouT u3 Tpex cloeB
HelipoHoB. KonuuecTBo HEHpOHOB HepBOro (BXOXHOTO) ciosi - 18, 4To paBHSETCS YMCIy MapaMeTpoB
3arosnoBka IP-nefitarpammel. KonnyecTBo HEHpOHOB B BBIXOJIHOM ciioe 2. Beixon HelipoHa Nel oTBewaer
3a HaJIM4Me aHOMaJIMH, a BBIX0J HelipoHa Ne2 - 3a Ge3omacHoe cocTosHue ceTeBoro Tpaduka. [IpuBeneHs
BBIp@KEHHUA U1 pacyeTa KOJIMYECTBA HEHPOHOB B CKPBITOM cjoe. Takum o0pa3oM, METox
IpeaycMaTpuBaeT ONTHMHU3ALMI0 napamerpoB apxurektypsl HC. Jlns ynpomieHus cosgaHus
penpe3eHTaTUBHON BBIOOPKH pa3paboTaH METO[ YTOUHSIOMIUX CUTHATYpP, CYTh KOTOPOTO 3aKII0YaETCs BO
BBEJCHUM JOINOJHHUTEIBHBIX HCKYCCTBEHHO CO3JaHHBIX CUTHATyp, OIMCHIBAIOIIMX  arlpHOPHO
aHoManbHBIN Tpaduk. Takum 0Opa3oM, B METOJE B HESIBHOM BUZAE BO3MOKHO HCIIOJIb30BAaTh IKCIIEPTHHIE
JTAaHHBIE O CETEBHIX aTak.

AJjroput™M npeodpazoBanusi napamerpoB tpaduka (AIINT) onucan B pabore [2]. Anroputm
NpeIHa3HauYeH Ui TMOJyYeHHs M3 CeTeBOro Tpaduka BXOAHBIX ITaHHBIX IJIS HEHpPOCETEeBOM CHUCTEMBI
oOHapy>KeHHUs CeTeBBIX aTak. B kauecTBe BXOIHON MH(OpMAIMU YKa3aHHOI'O aJrOpUTMa HCIOJNIB3YIOTCA
napametpsl TCP-ceccun. [IpeoOpazoBanue mapameTpoB Tpaduka MPUMEHSETCS C Ledbl0 YMEHBIICHHUS
KOJINYECTBa BXOAHBIX napameTrpoB HC u yBenmueHus MxX HHGOPMATUBHOCTH M PEAIU3YETCS C MOMOIIBIO
MaTeMaTHYEeCKOro arrmapara, OCHOBAaHHBIM Ha MeTojie MIaBHbIX KoMmmoHeHT. B AIIIT ontumuzanus
apXUTEKTYPHI U MTapaMeTpOB HEMpoceTeBOI MOJeNN He peaycMoTpeHa. Takke 0TMETHM, 4To paboTHI [3,
11] uMeroT aHAJIOTUYHBIN XapakTep.

HeiicerBasi TexHoJiorusi ooHapy:keHusi cereBbix atak (TOMA) Ha nH(DOpPMAITMOHHBIE PECYPCHI,
omucana B [8, 9, 19]. B TexHOmOrMU MperyCMOTPEH MOAYJNb CXKaTHS BXOTHBIX IAHHBIX, KOTOPBIH
OazupyeTcst Ha MPUMEHEHUN HEHPOCETEeBOTr0 aHajlora MEeTo/ia TIIaBHBIX KOMIOHEHT - PELUPKYISILIUOHHON
HelipoHHo# cetn (PHM) ¢ nByms cnossmu HelipoHoB. CtpykTtypa PHM okazana Ha puc. 2.
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Pucynok 2 - CtpykTypa pequpKyISIUOHHONH HEHPOHHOU CeTH

[lepBsIit cio#, cocTosmmii M3 k HEMPOHOB, MO3BOJSAET YIPABIATH KOJIMIECTBOM WHGOPMAIIMOHHBIX
MPU3HAKOB (X), a BTOPOM CJIOM M3 n HEHPOHOB TO3BOJIIET MPOBOIUTH (PHIIBTPAITMIO AAHHBIX (X’).
HacTpoi#iku mepBOro cjosi MO3BOJSIFOT IOJIYYUTh CKATYH 10 K mpu3HakoB (OpMy MpeICTaBICHUS
BXOJTHOTO N-MEPHOTO 00BEKTA, TO €CTh ONPEACITUTH K TTTaBHBIX KOMIIOHEHT JIJIS

B Merozne myTeM YMCIEHHBIX 3KCHEPUMEHTOB I0Ka3aHa BO3MOXKHOCTb ucnoiyib3oBanus TK u MCII
JUTsE OOHAPYKEHHSI CETEBBIX aTaK, CUTHATYPBI KOTOPBIX MPECTaBIICHbI B 0a3e manHbix KDD-99.

HeiipoceTeBasi cucremMa 00HApY>KeHUSI KOMINBIOTEPHBIX aTaK HAa OCHOBE aHAJIM3a CETEBOrO
Tpadpuka (HCOK) omucana B pabdote [16].

3amexmapupoBaHa pa3paboTka METo/Ia aHaIHW3a BXOIAIIETO Tpaduka Ha ocHOBe Tpexcionnoit HC.
Ilokazano, uto pacyer Tomosorn HCM pomkeH OaTh peanu3oBaH € y4eToM Mepbl BamHuka-
UepBOHEHKHCA BUA:

KxN<VC, <N,x(1+IgN,)

b

rane N — pa3MepHOCTh JaHHBIX Ha BXoJe; K — KOJIMYEeCTBO HEHPOHOB B CKPBHITOM cioe; N, — obmiee
KOJIMYECTBO BECOB CceTH; IV, — 00Iee KOIMIECTBO HEHPOHOB CETH.

[IpuBeneHs! pe3ynbTaThl 00yUeHHUs U TECTHPOBaHUs cnpoekTupoBaHHO HC, KOTOpBIe MOKa3bIBAIOT
BO3MOXKHOCTb €€ YCICIIHOTO IIPUMEHEHUS Ul PeIleHUs 3a1a4l OOHAPYKEHUS CETEBBIX KOMIIBIOTEPHBIX
aTak. BBIABHHYTO MpEANONIOKEHHE, YTO HAWIy4IIUe pe3yldbTaThl MOTYT OBITH IOJNyYeHBl B
BBIYMCIIUTEIBHBIX CHCTEMaX, MCIOJIB3YIOMMX OrPAaHMYCHHBIH HAa0Op CETEeBOT0 IMPOrPaMMHOTO
obecrieueHus, 9To MO3BOJISET Oosiee A3PPEeKTHBHO (HOPMHUPOBATH MPHU3HAKA HOPMATHHOTO TTOBEACHUS IS
00HapyKCHHUS aTakK.

B pabGote [16] npeanoxkeH MeToJ OOHAPYKeHUSI BTOP:KeHHH B MHGPOPMALHOHHYIO CHCTEMY Ha
ocHoBe HeiipoHHBIX ceTeil (MOB). Ykazanslii MeTos 6a3upyercs Ha KOMOMHAPOBAaHHOM TPUMEHEHUN
METOJIOB TIOMCKa CHTHATYyphl aTaku U OOHapy>KeHHs aHOMainii B paboTe moib3oBarens. B mporecce
pa3paboTKH MeToa MPEAJIOKEH MOAX0 K PEIICHHIO 33/1a4l KiIacCH(UKai 00pa3oB, 3aKII0YarOIIUICs
B MIPEJCTABICHUHU BXOAHBIX AaHHBIX B BUJE CUTHATYp M OTHECEHHs MX ¢ ucnonb3oBanueM HC k xiaccam
ataku JuO0 O€30MacHBIM JNEWCTBHAM TMONb30oBaTes. Ha ocHoBe wMoxmenu Oe30macHON pabOTHI
nonb3oBatenss B VIC W TIpeAnoEeHHOro MOAXOJa K YIPOIISHHI0 3aJadd 00paOOTKH WH(OPMAIUH,
CHHTE3UPOBaHa CTPYKTypa HEHpOCETEeBOW CHCTEMbl OOHapyXeHusi aTak. Takke B paboTe NpOBEACHBI
HCCIIEIOBAHUS 110 ONPEACTICHNIO ONTUMANIBHBIX ITapaMeTpoB aroputmMoB ooyuenust HC, Bxirouaromue B
ceOst BBIOOP METOJOB (POPMHUPOBAHMS PEIPE3CHTATUBHBIX OOYUYaIONIMX MHOXKECTB, OILEHKY KadyecTBa
¢ynkumonuposanus HC, a Takke NOMCK ONTHUMAaNbHBIX 3HAYCHUH TapaMeTpOB.

B pabore [3] npeanoxeHa cxema 00HAPY:KEHHS CETEBbIX aTAK HA OCHOBE KOMILJIEKCHPOBAHHUS
HEPpOHHBIX, HMMYHHBIX W HeliponedyeTrkux kjaaccupukatopoB (COCA). OcCHOBHBIMH
0COOEHHOCTAMHU MpEAsiaraeMoi CXeMbl SIBJSIETCSI MHOTOYPOBHEBBIH aHaJM3 CETEBOro Tpaduka, a Takxke
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WCTIOJB30BAHUE pPAa3IMYHBIX aJalTUBHBIX, B TOM 4HCIE M HEWpPOCETEeBBIX, MOJIYJEeH B Tporiecce
oOHapyXeHHs arak. /[T yMeHBIIEHHS dYHCIIa HCIONB3YEMBIX IS aHalIW3a MPU3HAKOB IPEITIOKEHO
MPUMEHSITh, METOJl TJABHBIX KOMITOHEHT. [IpoBefcHBI BEIYMCIUTEIBHBIC JKCIEPUMEHTHI Ha JBYX
OTKPBITBIX ~ Ha0Opax JIaHHBIX C  HCIOJb30BAHMEM  PAa3IMYHBIX  CIIOCOOOB  KOMOWHHPOBAHUS
KIIACCU(HUKATOPOB.

HeiipoceTeBass MeTOHOJIOTHS OIICHKHA IapaMeTpoB Oe30macHOCTH MHTepHET-OpHeHTHPOBAHHBIX
nnpopmanmonueix cucreM (HMOIIB), npencraBnena B pabote [12]. Cpenn mnpoaHann3upOBaHHBIX
naHHast pabora sBisercs Haubonee ¢yHIaAMeHTadbHOH. B Hell Tody4ywnu nanpHEWInee pa3BUTHE
Teoperndeckue moJiokeHusi moctpoeHuss HCP omenku I1B, koTophle 3akimo9aroTcss B pa3pabOoTaHHBIX
MOJX0Jax K paclo3HAaBaHUIO IMOCTENEHHBIX M HEOXKUIAHHBIX KHOepaTak, ONpeAeseHHMH ONTHMAaJIbHOTO
Buga HCM, mnenecooOpasnoctu mnpumenenus HCP, knaccudukanuu CTaTUCTUYSCKH TOJA0OHBIX
KuOepaTak, TpUMEHEHNH TPOXyKITMOHHBIX TIPABHJI ISl TPEICTABICHUS IKCIIEPTHBIX 3HAHUH, MapamMeTpax
onenku 3pdextuBHoctn HCP. Taxxe paspaboraHbl MOAETU co3fanus U ucnoib3oBanus HCP onenku
[1b, koTopHkIE 3a CUET MPUMEHEHUS Pa3pabOTaHHBIX TEOPETHUYSCKUX MOJIOKCHUN MTO3BOJISIOT: OMPEIEITUTh
nepeyeHb oneHnBaeMbix [1b, cozmaBaTh 11a0IOHBI TOBECHHS, aIaITHPOBAHHBIE K CIIO)KHOMY XapaKTepy
I1B, a Taxke YMEHBIUTH pecypcoeMKocTh cozmanus HCM. Ha ocHoBe yka3aHHBIX MOJeiei pazpadboTan
pSAI  METONOB, TIO3BOJSIOMIMX TMOBBICHTh d(QeKkTnBHOCT, ucnons3oBanuss HCP. Tak, wmerox
npencTaBieHus: dkcrepTHbIX 3HaHWM s HCP omenkm [1b mo3Bomnser obOecnednTs ONEpaTUBHOCTH
pacro3HaBaHUs U PaCIIUPUTH MHOXKECTBO THIIOB KHOEpaTakK, Ui KOTOPBIX OTCYTCTBYIOT CTAaTUCTUYECKHE
JaHHBIE. MeTon ompezeneH!s] BpEMEHHBIX XapakTepucTHK ucnoiap3zoBanud HCP ouenku [1b Gnaromaps
WCTIOJb30BAHUIO Pa3pabOTaHHBIX AHAIUTUYCCKUX 3aBUCUMOCTEH OIPENEICHUS MEXKIY OXKUIAACMBbIMU U
JIOTYCTAMBIMH CPOKaMH pa3paboTKu o0OecredrnBaeT BO3MOXHOCThH OTpEACNCHHUS IeIeco00pa3sHOCTH
MPUMEHEHHUs] YKa3aHHBIX CpeACTB. MeToJ] MPOEeKTUPOBAaHUS IIa0OHa IMOBEACHUS MO3BOJsSET B 1,52
YMEHBIINTh morpemHocts o0ydennss HCM. Meron onpeaenenust 3¢dexktuBHOCTH pa3paboTku
HEHpPOCETEeBBIX CPEACTB OIEHKH ITapaMeTPOB OE30MAacHOCTH, 3a CUET MPHUMEHEHUS IPeII0OKEHHBIX
mapamMeTpoB OIeHKH 3(PPEKTUBHOCTH U C(POPMUPOBAHHOTO MHTETPATHLHOTO TMoKazarels d(PPEeKTHBHOCTH
MO3BOJIIET BBIOpaTh Haumboiee 3(QekTHBHOE cpencTBO. [IpuMeHeHne MeToa MO3BOJHIIO ONPEACIUTh,
9TO THIWYHBIMH HefocTatkamu u3BecTHRIXx HCP  sBisercs HemocraTtouHass 00OCHOBaHHOCTH
[IeIeCO00Pa3sHOCTH  WCTIOJB30BAHHUSA, HEBO3MOXXHOCTh HCIOJB30BAaHUS OKCIEPTHBIX JaHHBIX U
smnupudeckuii Bbioop Buga HCM.

Ha ocHOBe B3aMMOCBSI3aHHOT'O HCIIOJNB30BaHMS Pa3pabOTaHHBIX MOAXOIOB, MOZETCH W METOHOB
pa3paboTaHa KOMILIEKCHAas METOMOJIOTHsI HeipocereBoil omneHku [1b, koTopas mo3BoiseT 3HAUYUTENHEHO
pacmupuTh GyHKIHOHATHHBIC Bo3MoxkHOCTH HCP 1 BBIOpaTh m3 HUX HanOomee 3¢ heKTHBHOE.

C mno3unmii chopMynMpOBaHHOH IIENM HCCIEAOBAaHHMA HAWOOJBIIMI HMHTepec B OSTOH padoTe
MIPEJICTABIIICT TPEAIOKEHHBIH TepedeHb MapaMeTpoB, XapakTepusytommx dddexrusaocts HCP.
OTMeTHM, YTO HEJAOCTATOK ATOTO MEPEYHS BHITEKAET M3 JOCTATOYHO OOIIero xapakrepa padotsr [12],
KOTOpasi HarpaBlieHa Ha oueHKy [1b s pacro3HaBaHHs HMIMPOKOTO Kpyra KuOeparak U ysi3BUMOCTEH
Wurepnet-opuentupoBanubix MC. TlosTomMy, ¢ y4eToM yKa3aHHBIX paHEE OTpPaHUYCHUU, MPU OLICHKE
HCP pacno3naBanus kuOeparak Ha ceTeBble PUC, mpemioeHHBIH IepedeHb SBISETCS BO MHOTOM
M30BITOYHBIM. B TO e BpeMs B HEM HEJOCTATOYHO MOJHO YUYTEHbI 0OCOOCHHOCTH OLIEHKH 3()(HEKTHBHOCTH
HCP nipu pacrno3HaBaHuM CETEBBIX KHOEpaTaK.

ba3oBrle XapakTepuCTHKN MPOaHATU3UPOBAHHBIX HEWPOCETEBBIX METOAOB U MOJIENEH MPHUBEICHBI B
Tabn. 1. AHanu3 JaHHBIX 3TOW TAOIHUITEI YKAa3bIBACT HA TO, YTO B OOJIBIIMHCTBE M3BECTHBIX HEHPOCETEBBIX
CUCTEM TpeJHa3HAuYEeHHXbI I PAcIIO3HABAHMS CETEBBIX aTak B KauecTBE 0a30BBIX THUIIOB HEHpPOCETEBBIX
Mozenel ucnons3yrotes BIUIT u TK.

Kpome toro, B pesyipTare MpoOBEICHHOTO aHAIN3a YCTAHOBJIEHO, YTO MOBHIIIEHHE 3()(PEKTHBHOCTH
COBPEMEHHBIX HEWPOCETeBBIX METOJOB W MOJEIeH HIEeT MyTeM oOecleyeHHs B HHUX OIpeAeTeHHbBIX
BO3MOYKHOCTEH, KOTOpPbIE XapakTEpHU3YIOTCS C TIOMOUIbIO0 CIEAYIOUIMX HapaMeTpoB: Py,
MpeBapuTelIbHas 00paboTKa BXOISIIMX MapaMeTpoB, P.., - oNTHMM3anus THIA apXUTEKTYpPhl, Py, -
ONITUMH3ALIUS TTAPAMETPOB APXUTEKTYPHI, P,y - onTUMH3anus mMerona oOy4eHus, P, - BO3MOXHOCTB
WCIIOJIb30BAHUSl SKCIEPTHBIX NOpaBuil, Py, - BO3MOXHOCTH NMPUMEHEHUU B METOJAE KIACCHUECKUX U
MEPCIIEKTUBHBIX THIIOB HEHPOCETEBBIX ApXUTEKTYP, Pom - BO3MOXKHOCTH TMPUHIMITHATIHHONW OLIEHKH
nesecoodpasnoctu nmpuMeneHuss HC st pemeHus mocTaBIeHHON 3a/JauH.
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Taxoke cmemaH BBIBOA O TOM, 4YTO 3(QPEKTHBHOCTH HEWPOCETEBBIX CPEACTB PACHO3HABAHHS B
3HAYUTENFHON CTENEHH 3aBHCUT OT TOJHOTHI M IMPEACTaBUTEIBHOCTH OOydaromieil BBIOOPKH, KOTOpas
NpUMEHSeTCsl Uil OO0y4eHHUs HeHpOoCeTeBBIX MOZEJeH, 3aJIOKEHHBIX B WX OCHOBe. JlaHHBINM BBIBOX
chopMynupoBaH Ha OCHOBAaHMHM aHAIW3a PE3yJbTaToB paboTel [21] B KOTOpoi 00OCHOBaH METOX
npumenenust HC mis pacriosHaBaHUs TOJIOCOBBIX CUTHAJIOB. 3a CUET 3TOTO, NIPEUIOKEHO HUCIIOIb30BaHUE
napametpa P,,, KOTOPBII NpeqHa3HaYeH A OLEHKH MeXaHu3Ma (HOpMHUpOBaHUS 0Oydaromield BHIOOPKH,
koTophslit npumensiercs B HCP.

BennuunHbl NpeAnoXKeHHBIX apaMeTpOB B NEPBOM NPHONMKEHUH MOXHO OLEHHTh 110 OMHApHON
mikasie 0 wiu 1. [Tapamerp pasen 0, korma cooTBecTBYIOIIast BO3MOHOCTh B HCP He oOecnieunBaercs u 1
B MIPOTUBOIOJIOKHOM cilydae. J[si mpoaHanu3MpOBaHHBIX CIy4dacB BEJIMYMHBI YKa3aHHBIX MAapaMeTpoB
npuBeneHsl B Tabn. 2. Ilpm 3ToM mns Bcex mpoaHanm3upoBaHHBIX MeTonoB P,, = 0. To ectp B
OOJBIITMHCTBE U3 MIPOAHATU3MPOBAHHBIX METOJIOB HE peajtizoBaHa mporeaypa GopMupoBanus oOgaromeit
BbIOOpKH. Kpome TOro, wucmonbp3oBaHHE MPEJIOKEHHBIX KPUTEPHUEB MO3BOJISIET  ONPEACIHUTH
UHTErpalbHbIN oka3aTeb 3ppexTuBHOCTH HCP (Ex) ¢ MOMOIIBIO CIICAYIONIETO BHIPAXKCHHMS:

8
E; =Y 0E,, )
i=1
IJe ¢;— BecoBOi KOA(QOHULUHT i-ro KpUTEPHS.

B obmem cinydae ompeneneHue BECOBBIX KOA(PPHUIHUEHTOB TpeOyeT OTHENBHOIO HCCISA0BaHUs, a B
0a30BOM BapHaHTE TPEAIONIOXKHM, 9T0 «; =1. Taxxke oTMeTHM, 4TO 0GA30BBIH IEpEUEHb MapaMeTPOB

MOKET OBITh B ,I[aJ'II;HefII.HeM pacuinupceH.

Tabmuna 1 - ba3oBeie XapaKTepUCTUKN HEHPOCETEBBIX CPENICTB

Tun HM
Ne Merto
8 BIII | KH TK AMIL v | maM | BEM | PHM Bee
HME THUIBI

1 ATIIIT - - - - - - - - n
2 TICA

3 HCOB

4 TOMA + - - - - - - - -
5 PAMT

6 CCA - - ¥ - - - - - -
7 HCTC

8 TICKT

9 |IBCA * - * - - - - - -
10 |ACOA

11 |Con - - - - - n - - -
12 |[BHM - - - - - - n - -
13 |BKMA R - - - - - - n -
14 |MOB ¥ B R - - - R - R
15 |HCOK ¥ R R - - - : R R
16 |[HCTC + - + - - - - - -
17 |COCA - - n - - - - - -
18 HMOIIb + + + + + + + + +

OTMeTHM, YTO MpaKTUYeCKas LEHHOCTh NAHHBIX Tall. 2 COCTOUT B OOPHCOBKE HEOOCTATKOB M
MIEPCIIEKTUB COBEPIICHCTBOBAHUS COBPEMEHHBIX HEHWPOCETEBBIX METONOB M Mopeneil. Hampummep,
BenmuuuHBl P, = 0 CBUAETENLCTBYIOT O TOM, 4TOo K HemoctaTkam Metoma HCOB MoxHO OTHEcCTH
HEJOCTaTOYHYIO0 ONTHMM3ALMI0O BUAA apXUTEKTypbl HEHpOCEeTeBON MoOJENH. DTO CBHJETENBCTBYET O
BO3MOYKHOCTH COOTBETCTBYIOILIETO COBEPIICHCTBOBAHUS YyKa3aHHBIX MeTonoB. Ilpm 3ToM BennuuHa
napamerpa Ps mo3BOJSieT OLEHWTh MHTETpalbHYyI0 3(¢EeKTHBHOCTh HeHpoceTeBOro merona. Takxke B
pe3yibTaTe NMPOBEACHHOIO aHalu3a A0Ka3aHo, 4To B coBpeMeHHbIX CPK B OCHOBHOM HCHONB3YyIOTCA
KJIACCUYECKUE THUIIBI HEHPOCETEBBIX MOJENEH, KOTOpbIE B TOW WM WHOM CTENEHW aJalTHPOBaHbl K
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YCJIOBUSIM TIOCTaBJIICHHOW 3a/1a4il. DTO MO3BOJSAET CY3UTh KPYT JOIyCTHMBIX HEHpPOCETEBBIX MOJENCH, B
CBOIO OYepellb MO3BOJISIET MIOBBICUTH ONEPATUBHOCTE ONpEeNIEHUs] HEHPOCeTeBOH MOIETH, ONTHMAIEHON
C TOYKH 3pEHHUS TOCTaBICHHOW 3amgaud. TakuMm oOpa3oM TMOSBISETCS BO3MOXHOCTH TIOBBITIICHUS
ONEPAaTUBHOCTH co3AaHus cooTBeTcTBYyIomX CPK.

Tabnuua 2 - BeInunHa napaMeTpoB, XapaKTepU3YIOLINX HeiipoceTeBble METOABI U MOJIeJH

Ne Merton ITapamerp

PI‘[O PoTa Pona POMH PBCH PMHa Po;m POB PZ
1 ATIIT 1 0 0 0 0 0 0 0 1
2 IICA, CCA 1 0 0 0 0 0 0 0 1
3 HCOB 0 1 0 0 0 0 0 0 1
4 TOMA 1 1 0 0 0 0 0 0 2
5 PAMT 0 1 1 0 0 0 0 0 2
6 BCA 0 1 1 0 0 0 0 0 2
7 BCA 1 1 0 0 0 0 0 0 2
8 IICKT 1 0 0 0 0 0 0 0 1
9 IIBCA 1 1 0 1 0 0 0 0 3
10 ACOA 1 1 1 0 0 0 0 0 3
11 COJ 0 1 0 1 0 0 0 0 2
12 BHM 0 1 0 1 0 0 0 1 3
14 BKMA 1 0 0 0 0 0 0 1 2
15 MOB 1 0 0 0 0 0 0 0 1
16 HCOK 1 0 0 0 0 0 0 0 1
17 HCI'C 1 0 0 0 0 0 0 1 2
18 COCA 1 0 0 0 0 0 0 1 2
19 HMOIIb 1 1 1 1 1 1 1 0 8

BoiBoabI

OmpezneneH mepedeHb MapaMEeTpoOB W COPMHPOBAH MEXaHM3M HX HCHOJIB30BAHUS [UIS OLCHKU
UHTETPANbHON 3P (EKTHBHOCTH pa3pabOTKH COBPEMEHHBIX HEHPOCETEBBIX METOIOB pPACIIO3HABAHMS
kuOeparak. OTO MO3BOJSIET ONpPEACTIUTh HEAOCTATKU YKa3aHHBIX METOJOB M MoJeNel, OmpeaennThb
NEePCIICKTUBHBIC HAIIPABJICHUS UX COBEPIICHCTBOBAHUS, O3BOJISIET MOBBICUTH 3P ()EKTHBHOCTH CO3JaHHBIX
Ha ux Oaze cucreM. Kpome TOro, mokasaHa BO3MOXHOCTh OTPAHMYCHHS Kpyra JOIYCTHMBIX
HEHpPOCEeTEBBIX apXUTEKTYp, KOTOpBIE HCIIONB3YIOTCS B CHCTEeMax OOHAapy>KE€HHUs, YTO TIO3BOJISIET
MOBBICUTh ONEPATUBHOCTH CO3JAaHMSA YKa3aHHBIX CHCTEM. Takke MOKa3aHO, 4TO OJHMM W3 HauboJjee
BaKHUX HaIlpaBJICHUI YCOBEPIICHOCTOBAHUS HEeWPOCeTEeBBIX METOJOB  pAaCIIO3HABaHUSA
KuOepartaksBIsieTcsl pa3padoTKa Mpoleaypsl GopMHPOBaHKS 00yUarolei BEIOOPKH.
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KHABEPIIABYBLIIAPABI TAHBIIBLIYIIH HEMPOXEJLIIK KYPAJJIAPBIHBIH
TUIMALJIITTH BATAJIAY HAPAMETPJIEPI

AHHOTanMs. AKNapaTThIK JXYHEJIEp/iH JKeJIUIK pecypcTapblHa jKacajaThlH KHOepiaOybuiiapabl TaHbIOoTy
JKYHenepiHzeri HeHpoXKemIiK aaicTep MEH MOAEIIepAl KeHIHeH KOJIaHbICKA SHT13YAiH HETi3ri TOCKaybUIIapbIHbIH
Oipi oslapApIH THIMALIIrIH Oafrajiay/iblH HEri3ri mapamerpiepiHiH Oonmaysl Oonbin TaObutazel. CoHbIMEH Oipre
MYHJail KOJIAHBICKA CHTI3YJEpiH THIMIUIrIH Oarajay MeXaHW3MJEpiHiH OoJMaybl Ja Herisri cebentepmail Oipi.
By moceneri menty yuriH TaHBRIIOLTY JKy#enepiHae KOMTaHBIIATHIH, Ka3ipri 3aMaHayl HEHPOXKENIIK 9IicTep MEH
MOJIENBICPIiH KeH CHEeKTpiepi TanmaHapl. KepceTinreH TaHBIMOUTY >KyHenepiH Kypy Ke3iHAe KOJIaHBUIATHIH,
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KOPCETUITeH 9IiCTep MEH MOAETBACPIl TaHAay >KOHE OHICY THIMILIIriH Oaranayra apHaJIFaH ImapaMeTrpiep Tizimi
aHBIKTAIIBl KOHE KONIAaHYy MEXaHM3MIepli OHIeNIi. AJBIHFAH HOTIDKENep Ka3ipri 3aMaHayd HEHpOXKeITik
KHOepImadybUaapApl Ta0y KypanJapblHBIH KEeMIIUTIKTEPiH KoHe Ta0y KypaimapbIiHbIH QJCI3MIKTepiH aHBIKTal bl opi
oNap/bl JKaKCapTyAbIH KeJelIeKTeri >KoJjmapbiH TaOyra MyMKiHzaiktep Oepeni. CoHbIMEH Oipre HeHpOKemiIik
KypaJiapisl opi KapaFbl JaMBITYAbIH HETI3T1 JKOJIAPbIHBIH Oipi OKBIN YHPETy TaHIAyblH KYpy MeXaHHU3MAEPiH
OHJIey OOJIBIN TAOBUIATHIH/BIFbI AHBIKTAJIFAH.

Tipek ce3mep: akmaparTap Kayinci3airi, KHOepIradybuiaapabl Tady, akmapaTThIK Kyienep, HEHpOMKeTiTiK
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HAPAMETPBI OIIEHKHU Y®®EKTUBHOCTH HEMPOCETEBBIX CPEJICTB PACIIO3HABAHMS
KHUBEPATAK HA CETEBBIE PECYPCbl HH®OPMALIMOHHBIX CUCTEM

Annotanusi. OTHUM U3 OCHOBHBIX MPEISTCTBUN IIMPOKOMY BHEIPEHHIO HEHPOCETEBBIX METO/IOB M MOJIETIEH B
cHCTEeMaxX paclo3HaBaHUS KuOepaTak Ha CEeTeBble pecypchl MH(OPMALMOHHBIX CHCTEM SBIISIETCS OTCYTCTBHE
rapamMeTpoB Ha OCHOBE KOTOPBIX MOXHO OLEHHUTH MX 3(dexTrBHOCTH. Takke OTCYTCTBYIOT U MEXaHU3MbI OLICHKH
3(h(eKTUBHOCTH Takoro BHeApeHws. s pemieHds SToH mpoOjeMbl OBUT MPOaHATH3UPOBAH IMTUPOKHH CIIEKTP
COBPEMEHHBIX HEWPOCETEBBIX METOJOB M MOJENCH, NPHMEHSeMBIX B CHUCTeMax pacro3HaBaHus. OnpeneneH
MepeYeHb MapaMeTpOB W pa3padOTaH MEXaHHM3M WX HCIIONB30BaHHA U OICHKH S((EKTUBHOCTH pa3pabOTKH U
BBIOOpa YKa3aHHBIX METOJIOB M MoOJelNed HpH MOCTPOSHWH YKa3aHHBIX CHUCTeM paclo3HaBaHus. IlosrydeHHbIE
Pe3yIbTaThl MO3BOJISIOT ONPEIETIUTh HEIOCTATKH COBPEMEHHBIX HEHPOCETEBBIX CPEICTB OOHApYKeHHs KubepaTak u
CpeICTB OOHApY)KEHHS YSA3BUMOCTEHl M ONpelNeNHuTh IePCHEeKTHBHBbIE IIyTH HX COBEpIICHCTBOBaHMA. Taxke
NpPEe/EIeHO, YTO OJHM W3 OCHOBHUX ITyTEH YCOBEpIIEHOCTBOBAHUS HEPOCETEBBIX CPEICTB SBILIETCS pa3padoTKa
MeXaHH3Ma ITOCTPOEHHs 00yyaleil BHIOOPKH
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NEW DERIVATIVES OF 5S-MERCAPTO-3-PHENYL-1,3,4-THIADIAZOL-
2-TIONE. SYNTHESIS AND STRUCTURE

Annotation. The paper presents review of the past 10 years of research on preparative methods of synthesis of
new derivatives of 1,3,4-thiadiazole. The data on the synthesis of 5-mercapto-3-phenyl-1,3,4-thiadiazol-2-tion by
interaction of phenylhydrazine with carbon disulfide in an alkaline medium, followed by cyclization of the resulting
dithiocarbamate in an acidic environment is presented. Reactions of synthesis of thioethers of 1,3,4-thiadiazol-2-
thione via acylation by chlorine-anhydrides of acrylic acid were considered. Reactions of nucleophilic interaction of
various amino compounds and S-(4-phenyl-5-thioxo-4,5-dihydro-1,3,4-thiadiazol-2-yl)prop-2enethioate were
studied. The conditions of reaction of the oxidative condensation of 5-mercapto-3-phenyl-1,3,4-thiadiazol-2-thione
in aqueous-alcoholic medium of various mild oxidizing agents such as H,O,, J,, NaNO, were described. The results
of nucleophilic addition reactions of various reagents to the double bond S-(4-phenyl-5-thioxo-4,5-dihydro-1,3,4-
thiadiazol-2-yl)prop-2enethioate, and reactions of complexation 5-mercapto-3-phenyl-1,3,4-thiadiazol-2-thione in
aqueous solutions of metal salts were thoroughly investigated.

Keywords: 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione, thiol, S-(4-phenyl-5-thioxo-4,5-dihydro-1,3,4-
thiadiazol-2-yl)prop-2enethioate.

Introduction. When designing various molecules basic starting compounds with different functional
groups may be useful. This is due to the fact that even small structural changes in the molecules of
biologically active substances (BAS) can lead to new therapeutic effects. An important BAS group, which
have become part of the arsenal of drugs in modern medicine as antimicrobial and other drugs, consists of
compounds of 1,3,4-thiadiazole fragments [1]. Among the derivatives of 1,3,4-thiadiazole are well
represented as fungicides, herbicides, aphicides, plant growth regulators, antibiotics, flotation and
analytical reagents, and others. [2]. The interest to the thiadiazole compounds by many researchers, called,
in due course, the emergence of a number of reviews, which to some extent reflected certain aspects of
thiadiazoles chemistry, however, since their publication we have a lot of experimental data, requiring
further generalization [3]. Further investigation of these structures-leaders for purposeful synthesis of new
BASes is promising. This review summarizes data on the study of the synthesis and properties of new
derivatives of 1,3,4-thiadiazole, that we have studied over the past 10 years.

5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione synthesis. As the starting core for administering
different pharmacophoric fragments, we have taken 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione (1)
and studied its reactivity in various reactions of nucleophilic and electrophilic addition to various
substrates [4,5].
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This choice of source objects is due to the fact that these compounds, possessing high biological
activity, at the same time, will have a highly reactive active sites - carbonyl, aminothiol, ester and other
groups [5-8].

Synthesis of the starting substrate, a new thiadiazole derivative of 5-mercapto-3-phenyl-1,3,4-
thiadiazole-2-thione, was carried out by reacting a phenylhydrazine (1) with carbon disulfide in an
alkaline medium, followed by acidification of the resulting dithiocarbamate (2) for its cyclization by the
following scheme:

KOH N—NH HCI
<j>—NHNH2 + CS, —> TCI>
S SK
SK S

(2)
3)
N—NH N—N
e Tdbg!
S SH
SH S S S SH

The first stage - phenylhydrazine reacting (1) with carbon disulfide in strongly alkaline medium is
held by both nitrogen atoms. The resulting double potassium dithiocarbamate (2) was acidified with
hydrochloric acid to pH 3-4, the resulting dithiocarbamic acid (3) is immediately destroyed with hydrogen
sulphide and cyclization to the final product - 5-mercapto-3-phenyl-1,3,4-thiadiazole -2-thione (4). The
desired product (4) is a crystalline yellow solid with a weak specific smell [4-6].

Acylation of S5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione by carboxylic acid chlorides. The
presence in the molecule of multiple centers with lone electron pairs - nitrogen and sulfur ring atoms, as
well as phenol, thiol and thione groups allows for different chemical modifications, 5-mercapto-3-phenyl-
1,3,4-thiadiazole-2-thione . Most of the reactions of thiols include the type of nucleophilic addition and
nucleophilic substitution. The reaction S-alkylation depends on the ability of the thiol-SH groups to
dissociation with formation of the thiolates-anions. To increase the nucleophilicity of thiols different
alkali catalysts (sodium and potassium hydroxides, triethylamine, sodium ethoxide, pyridine) are often
used or it is reacted with a reactive sodium thiolates. In the acylation reaction as acylating agents
carboxylic acids, their anhydrides and acylase are used [5,9]. Below are our findings on the study of the
reaction of acylation of 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione by various chlorides [10-12].

— 4) ——
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R(compound number., %): C¢Hs (5, 89), 0-BrC¢Hy (5, 78), n-CH3CeHs (7, 82), CH,=CH (8, 71),
CH,=C(CHa) (9, 76).

The reactions proceed under mild conditions with exotherm at a temperature 0+5°C in the presence of
a base - triethylamine as an acceptor of evolved hydrogen chloride. The obtained carboxylic acid thiol
esters (5-9) are white crystalline materials (7.5) and oils (8.9), soluble in most organic solvents.

In the IR spectra of compounds (5-9) there are observed the characteristic absorption bands of C=0
group at 1730-1710 cm™, bands group at 1270-850 cm™ refers to fluctuations of thiadiazole cycle. In the
NMR 'H spectra all the protons of the compounds (5-9) are shown in weak fields, typical for compounds
with phenyl and unsaturated groups, so phenyl protons appear as multiplets in areas 7.04-7.89 ppm,
protons (CH,=C) resonate as a doublet of doublets in 5.82-6.14 ppm

Reactions of nucleophilic addition to the double bond thione acyl derivatives. Acyl derivatives
(5-9) are convenient synthons for further modification of their structure. Its structure is interesting because
there are several reaction centers for the connection of nucleophilic reagents, as we used quinolizidine
alkaloid cytisine, alkaloid pyridine anabasine and some heterocyclic secondary amines - piperidine and
morpholine.

On the bases of 5 (acryloylthio)-3-phenyl-1,3,4-thiadiazole-2-thione (8), we studied its interaction
with amines and alkaloids. Reactions were carried out in absolute benzene environment under slight

heating [10-14].
Y <jLN

\
(10-13)

O N-(12);<{ N-(3
\__/

Using in this reaction of another acyl derivative - 5 (metacryloylthio)-3-phenyl-1,3,4-thiadiazole-2-
thione (9) does not lead to the desired results (low yields, difficulty in isolating target substances) at the
conditions we have studied. The synthesized compounds (10-13) are white crystalline substances soluble
in polar organic solvents. The highest yields of desired products are observed in addition reactions of
alkaloid cytisine and morpholine, 91% and 86% respectively.

The composition and structure of the obtained substances are confirmed by elemental analysis and IR
and NMR-spectroscopy. The IR spectra of the compounds (8-13) showed absorption bands for C=0 group
in the 1730-1710 cm™, NH groups - 3270-3260 cm™. In the PMR spectra of compounds (10-13) protons
(amine) of the alkaloid occur in areas specific to them [12-14]. Aromatic ring protons resonate in the
weak region of the spectrum as a complex multiplet centered 7.14 ppm. Protons of two methylene groups
NH-CH,-CH,, appear as triplets at area of 2.55 ppm and 3.85 ppm.

Oxidative condensation reaction of S5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione with
amines. Thiols, as alcohols, may easily undergo oxidation [5]. However, oxidation of thiols differs
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sharply from the oxidation of alcohols. Bond dissociation energies in thiols are quite high, but these ties
are less strong than that of the O-H and C-O in oxygen equivalents of thiols - alcohols. The structure alkyl
groups in alkanethiols, linked to a sulfur atom, has virtually no effect on the bond strength S-H and C S.
Depending on the nature of the oxidant, thiol oxidation products are disulphides R-S-S-R, sulfinic RSO,H
or sulfonic RSO;H acids [5, 6, 15]. While the actions at mild oxidants such as iodine, bromine, hydrogen
peroxide, MnOQs, thiols usually oxidize to disulfides. Strong oxidizers - nitric acid or potassium
permanganate - can oxidize thiols to sulfonic acid and sulfates (products of exhaustive oxidation of
organic sulfur compounds).

It is suggested that the oxidation of thiols occurs in two stages and leads to the formation of thiyl,
sulfinyl radicals, from which the above mentioned compounds are formed [5-7]. With most ease thiols are
eoxidized to disulfides:

R-S" > R-S+¢
2R-S" - R-S-S-R.

The rate of the first reaction depends on the concentration of mercaptide-ion R-S-, and, consequently,
for characteristics of reducing properties of thiols, tends to dissociate of their SH-groups (pKSH) are of
great importance. The speed of the second reaction-recombination of radicals depends on their structure.
New features in the synthesis of heterocycles, containing dithiol group and, simultaneously, from two
sides, the heterocyclic amine scaffolds, is opened by thiols oxidative condensation reaction with amines
leading to form bis-carbothioicsulfenamides.

In the literature, there are few data on the oxidative condensation of thiols with various nucleophilic
reagents. The first works of a similar nature were carried out in the late 50s, where the authors [5,7]
described the synthesis of some 1,4-piperazine bis-carbo-thioicsulfenamides, which proved to be effective
sulfur vulcanization accelerators for natural and synthetic rubbers.

Due to high physiological properties of dithiols it seemed to us interesting to synthesize and
comparative study of the biological properties change of character among the disulfide derivatives of 5-
mercapto-3-phenyl-1,3,4-thiadiazole-2-thione [5]. To this end, we carried out the reaction of oxidative
condensation of it with different reagents-substrates. Oxidative condensation reaction of 5-mercapto-3-
phenyl-1,3,4-thiadiazole-2-thione was carried out in aqueous-alcoholic medium with various soft oxidant
- H,0, (3-30%), J» (5-15% alcohol solution) NaNO, et al. in a temperature range of 0-50 °C.

Ph_

e K

(14)

For optimization of conditions of the oxidative coupling we studied the reaction of the oxidation of 5-
mercapto-3-phenyl-1,3,4-thiadiazole-2-thione with alcohol solution of iodine. Alcohol solution of iodine
dripped from the buret with vigorous stirring until slightly yellow color. The resulting disulfide was
washed with ethanol and air dried several times, disulfide yield was 92%. Implementation of this reaction
in the presence of amines in the reaction medium leads to the formation of molecules sulfenamides (102-
105), as a result of oxidative coupling.

Ph HN/E I, C,H;OH

SAN_I\\I SH A)\SN

(15-18)
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When studying the effect of the nature of the oxidant, it was found that the highest yields of the
desired products are achieved during the process with a 10% alcohol solution of iodine at the temperature
of the reaction mixture 5-15°C. The yield is also dependent on electronic and spatial features of attachable
amine molecules. The highest yields are obtained with benzylamine sulfenamides and the lowest outputs -
with pyridine. The synthesized compounds (14-18) are white or yellow tinge crystalline materials which
are soluble in polar organic solvents.

In the IR spectra of all synthesized compounds (14-18) there is a moderate intensity band at 3250-
3050 cm’, characteristic to the tertiary amine function, absorption bands in the areas at 1510, 1160 and
720 cm™ refer to groups C=N, N-N, C-S-C, respectively, identifying thiadiazole cycle. The compounds
(18) have an intense band at 1635 cm™, characteristic to an amide carbonyl group, and in (15) - medium
intensity band at 1120 cm™, referred to vibrations of C-O-C-morpholino group cycle. In the NMR spectra
of 'H compounds (14-18) protons of the amine skeleton of alkaloids occur in areas specific to them [5-8].
Proton signals of heterocyclic skeleton of piperidine nucleus in the compound (16) appear as multiplets in
the 1.8-2.6 ppm. Protons of morpholine moiety in (15) resonate as two multiplets in the areas of 2.6-2.85
ppm and 3.45-3.64 ppm with coupling constants of 6.3 Hz.

Obtaining complex salts based on 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione. Complex
compound of 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione with transition metals remain unstudied and
are of great interest in the possibility of using them as medicines possessing pesticidal, antidotal
properties. For example, many salts and complexes of thiols are widely used for combating various fungal
diseases of crop plants [2,4,5]. As fungicides, in a number of countries zinc ("Ziram"), iron ("Ferro"), and
other complexes are quite widely used. Zinc complexes (e.g., drug "Zineb") are particularly effective
against various crop pests [5,9, 14].

The high complexing ability of sulfur compounds is connected with the presence of several sulfur
atoms, and, especially, its structure, that is, the presence of not shared electron pairs and donor properties.
This leads to the possibility of formation due to the vacant sulfur d-orbitals of strong enough m-bonds,
including dative with metal ions [15,16]. They form complexes with the elements, ions of which have
partially unfilled d-orbitals or filled d-orbitals and low positive charge, or (18+2) electron configuration.
These are mainly ions of the elements that form low-soluble sulfides (hydrogen sulfide and ammonium
sulfide group). All this resulted in interest in the synthesis of metal complexes of 5-mercapto-3-phenyl-
1,3,4-thiadiazole-2-thione with ions of heavy metals (Cu, Fe, Co, Ni) in an aqueous medium as follows:

Ph\
N—N

. i

SN—N 7/ Ng <
M62+ S~\~\\ .i

s¢/\ >\SH - > M

Me.
S s— | s
\(S%
N—N
AN

(19-22)

(18)

Ph

Me = Ni (19), Fe (20), Cu (21), Co (22)

During the reaction it was established that the studied 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-
thione easily reacts with the heavy metal ions to form complexes. Compounds (19-22) are crystalline
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compounds with high melting point. Outputs of metal complex (19-22) made up of 70 to 85%. The
synthesized compounds are crystalline materials which are soluble in chloroform [14,15]. The structure of
the synthesized compounds was proved by IR spectroscopy, their composition - by elemental analysis.

Reactions of 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione with o, p unsaturated compounds.
Joining of thiols to compounds having the C=C bond, has long been known and has quite a big difference.
In these reactions it may be involved a wide variety of unsaturated compound types - olefins, dienes and
polyenes, reagents which activate the double bond substituents of different nature [2,5-9]. It was studied
the attachment of thiols to acrylonitrile, unsaturated carboxylic acids and their esters, vinylpyridine,
acrolein and other unsaturated compounds [5,16]. It is known [5,7] that the nature of the substituents in
close proximity to the active centers of the molecule affect the reactivity and biological properties of the
compounds. The interest, shown by us to reactions of this type, is due to the high practical relevance of
received new sulphides, many of the substances of the same class are actively used in the practice of
pesticides, antioxidants [5,9].

Reacting of 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione with esters and amides of acrylic acid. In
order to study the effect of the substituent nature on the biological activity of 5-mercapto-3-phenyl-1,3.4-
thiadiazole-2-thione derivatives and development of methods for obtaining thioethers formulations it was
researched on reacting of 5-mercapto-3-phenyl-1,3,4 thiadiazole-2-thione with esters and amides of
acrylic acid.

5
N ‘;0
N—N CH,:CH-C, N—N o
AN ox, AN ..
S7\g~ SH S? g~ "S-CH,~CH,~C-OR

(23-26)
R =H (23); CH; (24); i-C5H; (25); C4Ho (26)

Synthesis was carried out by Michael scheme in absolute ethyl alcohol environment and heating the
reaction mixture to 40-50°C. The reaction proceeds by nucleophilic addition mechanism on  carbon atom
of the double bond which is in conjugation with a carbonyl group. Reacting of 5-mercapto-3-phenyl-
1,3,4-thiadiazole-2-thione with acrylamides occurs under conditions similar to the connection of it to
esters of acrylic acid in alcoholic medium at a temperature of 45-50°C [10,11,13].

@\ + (‘08_ @
_ 5" Y
N 7 N—N

CH,:CH-C_
sz\s\ SH : NS )\ >\ 0 /

Il
S S S_CHZ_CHZ_C_N\

(27-30)
AN / \
/N— = -NH,(27); O N-28); ¢ N-(29);

The outputs of final products (27-30) in pointed range of amines are reduced due to the lowering of
the reactivity of the N-substituted cyclic acrylamides. This is primarily an increase of electron-donor
properties of the nitrogen lone pair, which significantly reduces the electron-withdrawing effect of
carbonyl oxygen on the m-electrons of the double bond, and also the steric factors of the amide group are
in progress. The synthesized compounds (27-30) are crystalline materials which are soluble in polar
organic solvents.

—— Y4 ——
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Using X-ray diffraction studies it was established the spatial structure of the molecule of 3-(4-phenyl-
5-thioxo-1,3,4-thiadiazol-2-ylthio)propanamide (27). The general form of the molecule (27) is shown in
Fig.

Figure - The spatial structure of the molecule (27)

In the IR spectra of compounds (14-30) it is observed the absorption band at 1640-1635 cm™,
characteristic for the amide carbonyl group. In the PMR spectra of all compounds (14-30), there is a
proton triplet of S-CH, group at 3.13-3.28 ppm, protons of CH,CO- group resonate at 2.78-2.83 ppm, and
also as a triplet. When analyzing the PMR spectrum (27) the phenyl ring protons appear as multiplets with
absorption area 7.13-7.26 ppm. SCH, methylene protons of the acid appear in the form of triplets in the
area of 2.25 and H;( 2.71 ppm with coupling constants J J H;(H;; 7.5 Hz.

Reacting of 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione with vinyl ethers. Electrophilic addition
of thiol compounds to unsaturated electrophilic compounds, the double bond of which is activated by
electron-withdrawing substituents, is investigated rather poorly. Reaction with unsaturated acids, their
esters, anhydrides, unsaturated ketones and other compounds with a multiple bond can be synthesized by
a large number of S-substituted derivatives of thiols. Thiols electrophilic addition to the double bond is
often carried out in an acidic medium or in the presence of acidic catalyst (HCI, AlCl;, SO,Cl,) through
step of carbocation formation [13,16].

Continuing research on the synthesis of 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione and
regularities of the addition reaction to o, B-unsaturated compounds, we have carried out reacting of 5-
mercapto-3-phenyl-1,3,4 thiadiazol-2-thione with vinyl ethers. The reaction proceeds under mild
conditions at equimolar ratio of the reactants in absolute alcohol with output of 62-70% of the target

product.
: N— ©\
CH,=CH-OR

N
\ N—N
SAS/&SH > S>\S—CIIH—OR

S

CH,
(31-34)

R = C,Hs (31); C3H7 (32); C4Hy (33); CeHs (34)

In contrast to derivatives of acrylic acid, in this case the connection of 5-mercapto-3-phenyl-1,3,4-
thiadiazole-2-thione occurs at a-carbon atom of the vinyl group by electrophilic addition mechanism.
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Formation of B-derivatives is observed. The resulting compounds are inactive yellow oils, soluble in polar
organic solvents. The composition of synthesized new compounds was proved by elemental analysis, and
the structure - by IR and NMR-spectroscopy. Currently, the resulting compounds are primary tested for
different bioactive species.

Conclusion. In studying the problem of the relationship between molecular structure and their
activity, different approaches are used, one of these methods is the chemical modification of the structure
of known biologically active compounds with the introduction to the structure of certain pharmacophore
fragments. This "symbiosis" of several pharmacophore groups with known activity in a single molecule,
can contribute not only to multiple strengthening of their biological action, but also the emergence of new
types of biological activity. Synthesis of new derivatives of 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-
thione opens new possibilities for the synthesis of biologically active substances.
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HOBBIE ITPOU3BOJHBIE 5S-MEPKAIITO-3-®EHNI-1,3,4-
THAAUA30JI-2-TUOHA. CUHTE3 1 CTPOEHHE

AnHotanusi. B pabore mpencraBieHsl B 0000IIEHHOM BHIE pPE3yJbTAaThl HCCIEAOBAHUS IPETapaTHBHO
y1OoOHBIX CHOCOOOB CHHTE3a HOBBIX NMPOM3BOIHBIX 1,3,4-THanuasoina, noaydeHHsle 3a nocnennue 10 mer. IIpuse-
JIEHBl JaHHBIC MO CHHTE3Y S-MepkanTo-3-heHun-1,3,4-Tnaana3on-2-TnoHa B3auMoJIeiiCTBHEM (EHIITHAPA3UHA C
CEpOYTIIEPOIOM B INEIOYHOW cpelle C TMOCIEAYIoMed MUKIn3anneil o0pasyromerocs AUTHOKapOamaTa B KHCIIOW
cpene. PaccmoTpens! peakuuu cuHTe3a THO3(PHUPOB 1,3,4-THaanaszon-2-THOHA ITyTeM alFINPOBAHUS XIJIOPAHTHIPH-
JlaM{ aKpUJIOBOM KUCIOTHI. M3yueHbl peakini HyKJIeo(QUILHOTO B3aUMOJISHCTBHS Pa3IMuHbIX AMHUHOCOCIMHEHNH U
5-(akpusonntno)-3-dpenmi-1,3,4-ruaguazon-2-ruoHa. OnucaHbl ONTHMAIbHBIC YCIOBUSI PEaKIMH OKHCIUTEIbHOU
KOHJEHCAMA S-MepKanTo-3-peHmi-1,3,4-Tnannazon-2-TuoHa B BOJHO-CITMPTOBON Cpefie Pa3sTUIHBIMU MITKHMH
okuciurensimu H,O,, J,, NaNO, B BOITHO-CIIUPTOBBIX cpefax. PaccMOTpeHbI pe3ynbTaThl peakiui HYKICO(pHIbHOTO
MPUCOEIMHEHHsI Pa3JIMUHbIX PEareHTOB 110 JBOMHOW CBs3M S-(akpuiiowiTno)-3-denmi-1,3,4-tuaana3on-2-THoHa, a
TaKKe peakluyd KOMIUIEKcooOpa3oBaHUs S-mepkanTo-3-(eHui-1,3,4-Tnaanazon-2-THOHa B BOJHBIX pacTBOPax
COJIEH METaJIOB.

KiaroueBble cioBa: S-mepkanTo-3-¢heHun-1,3,4-Tnaauna3on-2-THoH, THOM, S-(akpriowiTuo)-3-denmi-1,3,4-
THAINA30JI-2-THOH.

Beenenue. Ilpum KOHCTpyHpOBaHWM pPa3HOOOPA3HBIX MOJIEKYJ MOTYT OKa3aThCsl MOJE3HBIMU
0a3uCHBIC UCXOHBIE COCTUHEHUS C Pa3IMYHBIMU (DYHKIMOHATBHBIMU TPYIIIIAMUA. DTO CBSI3aHO C TEM, YTO
Jlake HeOOJbINE CTPYKTYPHBIE M3MEHEHUS B MOJICKYJIax Ouoyiornyeckd akTuBHBIX BemiecTB (BAB)
MOTYT IIPUBECTH K HOBBIM TepamneBTHIecKuM ddekram. Baxknayro rpymmy BAB, KoTopbie TpOYHO BOIILITH
B apceHasl JIEKapCTBEHHBIX CPEJCTB COBPEMEHHONW MEIUIIMHBI B KauyeCTBE AaHTUMHMKPOOHBIX M JIPYTHX
npenapaToB, COCTAaBISAIOT coeanHeHus ¢ 1,3,4-tuaguazonoBeiMu ¢pparmenTamu [1]. Cpeau mpoU3BOAHBIX
1,3,4-Tramma3ona OIMpoKo MpeCTaBIeHbI Takke (PyHTHIUIBI, TepOUIHUIbI, aQUIUIBI, PETYIATOPHI POCTa
pacTeHui, aHTHOAKTEepPHAIBHBIC Ipenaparsl, (IIOTAIMOHHBIE W AHAIMTHYECKHE peareHTH U np. [2].
WuTepec, nposBIsieMbIld K THAHAa30I0BBIM COEIMHEHUSIM CO CTOPOHBI MHOTHX HCCIIeI0BaTeNel, BHI3BAN B
CBOE BpeMsl MOSIBIICHUE Psia 0030pHBIX paboT, KOTOPBIE B TOW WIIM MHOM CTETIEHH OTPaXKald OTHEIbHBIC
aCIeKThl XMMHH THAIWA30JI0B, OJHAKO, CO BPEMEHH WX OIMyOJIMKOBAaHMS HAKOMIIOCH MHOTO JKCIIEPH-
MEHTaJIBHBIX MAHHBIX, TPEOYIOMUX nanbHeumero obobmenus [3]. JlampHelmue ucciaenoBaHus TaKUX
CTPYKTYp-JIUACPOB Ui IICJICHANPABICHHOTO CHHTe3a HOBBIX BAB sBnsercss mnepcrnekTuBHbIM. B
HacToseM 0030pe 00OOIIEeHBI JaHHBIE 10 M3YYCHHIO CHHTE3a W CBOWCTB HOBBIX MPOW3BOIHBIX 1,3.4-
THaJMAa30Ja, U3y4eHHbIe HamHu 3a rociaeanue 10 ner.

Cunte3 S-mepkanto-3-¢penui-1,3,4-tuaguazos-2-tuona. B kadecTBe HCXOAHOTO OCTOBa JJis
BBEJICHUS Pa3IUYHBIX QapMakopOpHBIX (HparMEeHTOB HaMHU B3AT S-MepkanTto-3-gerui-1,3,4-tnaanazon-
2-toH (1) W W3ydYeHA €ro peaknuOHHAs CIIOCOOHOCTh B PA3IMYHBIX PEAKIHSIX HYKICOMDHUIHHOTO M
AIIEKTPOPHUIBLHOTO MPUCOCTMHEHHSI C pa3IHYHBIMH cyOcTparamu [4,5].
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Moaudunupyroimye cyocTpaThl

Takoi BBIOOpP MCXOAHBIX OOBEKTOB OOBACHSETCS TEM, YTO AaHHBIE COCAMHEHHS, 001ajast BHICOKOI
OMOJIOTHYECKON aKTHBHOCTBIO, B TO K€ BpeMsi OyIyT MMETh BHICOKOPEAKIIMOHHBIE aKTUBHBIC IIEHTPHI —
KapOOHWIIbHBIC, aMUHOTHOJIbHBIC, CJIOXKHOA(UPHBIC U APYTUE TPYIIILI [5-8].

CuHTe3 MCXOTHOTO CcyOcTpara, HOBOTO THAAWA30JI0BOTO TMPOU3BOTHOTO — S-MepKanTo-3-(peHu-
1,3,4-Tamma3on-2-THOHa, OCYIIECTBISUICS B3anMoneicTBHeM (eHmtruapasuHa (1) ¢ cepoyrieponom B
MISIOYHON Cpene, C TOCICAYIONMUM TOIKHCICHHEeM, oOpa3ylomierocs AWTHOKapOamarta (2) s ero
UUKJIU3ALMUH TI0 CIEIYIOIIEeNd cXxeMe

KOH
N—NH

HCI
NHNH, + CS, —> ¢< % Ko
S SK
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N—NH

L AN

S SH

SH S S S SH
4)

[lepBas cramust — B3aumozelcTBre (eHmnruapasuta (1) ¢ cepoyriepoaoM NpOXOAUT B CHIIBHOIIE-
JIOYHOH cpene 1Mo o0omM aToMam azota. [lomydueHHBIH MBOHHON auTHOKapOamaT Kaaus (2) MOAKUCIISITA
constHOM kmenoTol o pH 3-4, oOpasyromasicst mpu 3TOM JUTHOKapOaMUHOBas KucioTa (3) cpazy xe
pa3pylIaeTcs ¢ BBIJCIEHHEM CEpPOBOAOPOAA M LUKIM3AIMEd 10 KOHEYHOIo MPOAyKTa — S-MepKamnrTo-3-
¢denmn-1,3,4-tuaguazon-2-tuona (4). LlemeBoit mpomykr (4) mpeacTaBiseT coOON KpHCTaNTMYeCKOe
BEIIECTBO JKEJITOTO I[BETA CO CIa0bIM CIEIU(PUISCKUM 3araxoM [4-6].

AunuwanpoBaHue S5-mepkanto-3-penui-1,3,4-Tuagua3zoli-2-THOHA XJIOPAHTHAPUAAMHM KapOOHO-
BbIX KHCJIOT. [IpucyTcTBHE B MONEKyJIe HECKOJIBKUX LIEHTPOB C HEMOACICHHBIMU 3JIEKTPOHHBIMHU TapaMu
— aTOMOB a30Ta U CEPhI B LIUKJIE, a TAKKe ()eHOJIIbHON, THOHHON M THOJIBHOM I'PYIII, O3BOJISIET IPOBOAUTH
pPa3IMYHYI0 XUMHUYCCKYI0 MOAM(UKAIMI, S-Mepkanto-3-¢heHui-1,3,4-tnaanazon-2-tuona. bosbliast
9YacTh PEAKLUUl THOJIOB OTHOCSATCA K THUIY HYKJICO(OUIBHOTO TNPHCOCIUHEHUS U HYKICO(UIBHOTO
3amereHud. IIporekanue peakuu S-aJKWIMPOBAHUS 3aBHCUT OT CIOCOOHOCTH THOJIBHONH SH-rpymmsl k
JUCCONMAIMA ¢ OOpa3o0BaHUEM THOJAT-aHHOHOB. [l yBenuueHHs HYKJICO(WIBHOCTH THOJOB YacToO
UCTIONIB3YIOT Pa3iIMyHbIE MIEJIOYHBIC KaTanu3aTopbl (THAPOKCHIBI HATPHUS U Kajus, TPUITHIAMUH, dTHIAT
HaTpHsl, TUPUANH), THOO0 MPOBOIAT peakUHio ¢ 0ojiee PeakIMOHHO-CIOCOOHBIMH THOJAaTaMHu HaTpus. B
peaKkuusax alWIMPOBaHUSA B KAueCTBE AIMIMPYIOIIUX areHTOB HCIOJNB3YIOT KapOOHOBBIE KHCIIOTHI, HX
aHTUAPHUIBL U anunassl [5,9]. Huwke npencTaBieHbl NOTy4YeHHbIE HAMU JaHHBIE TIO U3YYEHHBIM peaKkusIM
aIMIIMPOBaHuUs S-MepKanTo-3-perun-1,3,4-Tnaanazon-2-TnoHa pa3IuIHbIME XJIopaHruapuaamu [10-12].
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(1) (5-9)

R(momep coen., %): CsHs (5, 89), 0-BrCgHy (5, 78),
n-CH;C4Hs (7, 82), CH,=CH (8, 71), CH,=C(CH3) (9, 76).

Peakiuu mpoTeKaroT B MATKUX YCIOBHUSX C SK30TepMUYSCKUM 3 dekToM mpu Temmeparype -5+0°C B
MPUCYTCTBHHA OCHOBAaHHSI — TPUAITWIAMHHA, B Ka4eCTBE AaKIENTOpPa BBIIEISIOMICTOCS XJIOPOBOAOPOIA.
[Toydyennsle THONOBBIE JS(upbl KapOOHOBBIX KHCIOT (5-9) mpencTaBimsaoT coboif  Oenbie
KpucTajuinyeckue BemecTBa (5-7) mnmm macia (8,9), pacTBopuMBIe B OOJBIIMHCTBE OPraHUYECKHX
pacTBOpUTEINEN.

B HK-cnektpax coemmnenuid (5-9) HaOdromaroTCs XapakKTepHbIE MOJIOCH moriomienus mius C=0O-
rpymmer mpu 1730-1710 oM, rpymma momoc mpum  1270-850 oM oTHOCHTCS K KONCGAHHSAM
THAIMa3010BOTO muKIa. B cnekrpax IMP 'H Bce npoToHE! coemunenuii (5-9) MposABIsIOTCA B 061aCTH
Ca0BIX TOJIeH, XapaKTEepPHBIX I COSAMHEHWH ¢ (EHWIBHBIMA M HENpPEIeNbHBIMH TPYIIaMH, Tak
(heHUIIBHBIC MPOTOHEI TIPOSBIIAIOTCS B BHIE MYJIbTHILUIETOB B o0mactsx 7,04-7,89 m.n., mpotonsl (CH,=C)
PE30HUPYIOT B BUJIE TyOJeTa ny0sieToB B obmactu 5,82-6,14 m.1.

Peakunu HykjI1€0QUIBHOr0 NPUCOEIVMHEHUS] MO IBOWHOI CBA3M AUMJINPOM3BOAHLIX THOHA.
AnmmmponsBonHbie  (5-9) SBAAIOTCA yAOOHBIMH CHHTOHAMH IS JalbHEHIIEH MomuduKammy Hx
CTpYKTyphel. Ero cTpykTypa WHTEpecHa TeM, YTO HMEETCS HECKOIbKO PEAKIIMOHHBIX IICHTPOB IS
MPHUCOCINHEHUS HYKICO(DHIBHBIX PEareHTOB, B KAYECTBE KOTOPHIX MBI HCIIOJIB30BAH XUHOIU3UJIUHOBBIN
aNKaNON]l [WTHU3WH, MHPUAWHOBBIA alKaiouja aHaOa3WH, a TaKkKe HEKOTOPhle T'eTePOLUKINIEeCKHe
BTOPWUYHBIE aMUHBI - IUTIEPUANH ¥ MOP(OIHH.

Ha mnpumepe 5-(akpuiountro)-3-dhenun-1,3,4-tuaguazon-2-tuona (8) HaMH  H3Y4E€HO €ro
B3aMMOJICHCTBHE C AKAJIOWIAMHU ¥ aMHHAMU. Peakiinu mpoBOIMIIHCE B cpejie aOCOMIOTHOTO OeH30J1a IpH
cnabom HarpeBanuu [ 10-14].

2 N-N
cZoe —> \

(8) O5- (10-13)
(11) ; 0] N-(12) ; € N-(13

Hcnonp3oBaHue B 3TOH peakLuy Ipyroro aiInpoU3BOAHOTO — S-(MeTakpriIonnTuo)-3-penun-1,3,4-
THaAna301-2-TruoHa (9) He MPHUBOIUIIO K JKENaeMbIM pe3yJibTaraM (HH3KHE BBIXOJbI, TPYIHOCTH BBIJE-
JIEHUS TIENIEBBIX BEIICCTB) B M3YUYEHHBIX HaMmH YcloBUsAX. CuHTesmpoBanHbIe coemuHeHus (10-13)
NPEACTaBISAIOT cO00i Oerble KPUCTAUTMUECKUE BEIIECTBA, PACTBOPUMBIC B MOJSAPHBIX OPTaHUUECKHX
pactBoputeisax. HanbomnbIre BRIXOABI ENEBBIX MPOAYKTOB HAONIONAIOTCS B PEAKIHAX MPUCOCTUHEHHS
anKaiona MUTH3nHa U Mopdoiraa, 91% u 86% cooTBETCTBEHHO.

CocraB U CTpOCHUE TONyUYEHHBIX BEIISCTB MOATBEPKACHBI TAHHBIMU dJIeMeHTHOro aHanu3a u UK- u
I[IMP-cnekrpockonuu. B UK cnexrpax coeannennii (8-13) nabmogarorcst monockl noriomenust 1t C=0
rpymmsl B o6mact 1730-1710 em™, NH rpymmst — 3270-3260 cvm™'. B ciekrpax [IMP coenuuennii (10-13)
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MPOTOHBI (AMWUHHOHN) aJKaJIOWJIHON YacTH TPOSBISAIOTCS B XapaKTEePHBIX UId HuUX obOmactax [12-14].
IIpoTOHBI apOMaTHYECKOrO KOJbIA PE30OHUPYIOT B claaboi 00nacTH CIEKTpa B BUAE CIOXKHOTO
MyJnbTUILIETa ¢ 1eHTpoM 7,14 m.a. IIpoTonsr aByx metuineHoBeix rpynn NH-CH,—CH,, nposBisgiorcs B
BUJIC TPUILIETOB B 001actu 2,55 m.a. u 3,85 M.1.

Peaknuu oKHCIMTEJLHOH KOHAeHcamuu S-mepkanto-3-genni-1,3,4-Tnaguason-2-TuoHa ¢
aMuHaMH. THOJIBI, KaK U CIIMPTHI MOTYT JIETKO IOJIBEPraThCcsl OKUCIEHHIO [5]. OJHAKO OKUCIIEHHE THOJIOB
PE3KO OTIMYAETCS OT OKUCJIEHUS CHUPTOB. DHEPTHH JTUCCOLMAINY CBSI3€H B THOJIAX TOCTATOYHO BBICOKH,
OJTHAKO 3TH CBS3U MeHee NpouHbl, yeM cBsa3u O-H n C-O B KHMCIOPOAHBIX aHANIOTax THOJIOB — CIUPTOB. B
QIKAHTHOJIAX CTPOEHHE AIKWIBHBIX IPYMI, CBA3aHHBIX C aTOMOM CEpbl, IPAKTHYECKH HE BIMSIET Ha
npovyHOCTH cBs3eil S-H u C- S. B 3aBUCHUMOCTH OT IpUPOBI OKUCIUTENS MPOAYKTaMU OKUCIIEHUS THOJIOB
ABISIIOTCS AUCYIbQuasl R-S-S-R, cynepunossie RSO,H unu cynsdonoseie RSO;H kucnotw [5, 6, 15].
[Ipu meficTBUM MATKUX OKHUCIIHTENEH, TaKMX Kak #oxa, OpoM, Tiepokcu Bogopoaa, MnQOs;, THOIBI OOBIYHO
OKHCIISIIOTCS 110 AuCyNbGunoB. CHIbHBIC OKUCIUTEIH — a30THAs KUCIOTa WM TIePMaHTaHAT Kalus —
MOTYT OKUCJISITh THOJIBI 10 CYJTB(POHOBBIX KUCIOT U CyIb()aToB (IPOILYyKTOB HCUEPIBIBAIOIIETO OKUCIICHHUS
OpPraHUYECKUX COCINHEHUH Cepbl).

Bricka3aHoO NpeANoNoKEeHHWEe, YTO OKHUCIEHHE THOJIOB IPOTEKAaeT B JBE CTaAUM M NPHUBOAMUT K
00pa3oBaHMI0 THUHIBHBIX, CYJIb(OUHIIBHBIX PAJUKaOB, U3 KOTOPBIX M 00pa3yloTcs BHINIE- yKa3aHHBIC
coequHenus [5-7]. C HanOoONbIIeH JTIETKOCTHIO THOIBI OKUCIAIOTCS 0 AUCYIb(UIOB:

R-S° - R-S'+¢
2R-S" - R-S-S—R.

CKopocTh TIEPBOH peakliy 3aBUCUT OT KOHIICHTPAIUK MepKanTua-uoHa R—S™ u, cienoBaTensHo, AJ1s
XapaKTEPUCTUKA BOCCTAHOBUTEIILHBIX CBONCTB THOJOB OOJBIIOE 3HAYCHHE HMMEET CKIOHHOCTh K
muccormaru ux SH-rpymm (pKsy). CrkopocTs BTOpoH peaknuu -peKOMOWHAIINY PaluKaioB, 3aBUCUT OT
uxX crpoeHus. HoBble BO3MOXXHOCTH B CHHTE3C TIETCPOIMKIIOB, COACPKAINIUX TUTHOBYIO TPYIIY H
OJTHOBPEMEHHO C JIByX CTOPOH aMHUHHBIC TE€TEPOLIMKINIYCCKHE KAPKAChl, OTKPBIBAET PEaKIIUsI OKUCIIUTEb-
HOW KOH/ICHCAITUH THOJIOB C aMUHAMM, TIPUBOSINAS K 00pa30BaHUIO OuC-KapOOTHOCYIb(PEHAMHUIOB.

B nmteparype mano JaHHBIX IO OKHCIHTEIHHON KOHACHCAIIMH THOJIOB C Pa3IMYHBIMUA HYKIIEO(HIIh-
HbIMH pearcHTamu. [lepBble paOOTHI aHAJIOIMYHOIO XapakTepa MpoBeleHBI B KOHIE 50-X TOMOB, IIe
aBTopamu [5,7] ommcaHbl CHHTE3BI HEKOTOPHIX |,4-munepa3uH-O0uc-kapOoTHOCYIh(EHAMHIOB, KOTOPBIC
oKa3anuch 3P(PEKTUBHBIMHA YCKOPUTEISIMH CEPHOM BYJIKaHU3AIMH LTSI HATYPAIBHOTO W CHHTETHYECKOTO
Kay4yKOB.

B cBsi3u ¢ BBICOKMMU (DU3HOIOTUYECKUME CBOWCTBAMU JUTHOJIOB HAM IPEICTABIISIIOCh HHTEPECHBIM
OCYIIIECTBUTh CHHTE3 M CPABHHUTEIHHOE M3YUCHHE XapaKTepa H3MEHEHHUsI OMOIIOTHYECKUX CBOWCTB Cpeln
IACYTbQUIHBIX TPOU3BOIHBIX S-MepkanTo-3-peHmt-1,3,4-tnamqnazon-2-truona [5]. C 3To# 1enpio HaMu
OCYIIIECTBJIICHA PEAKIIMS OKUCIUTENBHON KOHICHCAIMU €T0 C Pa3IMYHBIMH PEearcHTaMU-CyOCTpaTaMH.
Peaknuio okucnuTeNnpHON KOHIEHCAMU S-MepKanTo-3-¢eHut-1,3,4-tnanuna3on-2-TuoHa MPOBOIMIN B
BOJIHO-CIIUPTOBOM cpesie pa3auuHbIMA MATKUMHU okuciutessiMu — H,O, (3-30%), J, (5-15% cnuproBoii
pactBop), NaNO, u 1p. B unrepBaie remmeparyp 0-50 °C.

Ph Ph Ph
N_N 12 CzHSOH N

’ — N—N~
2 S¢/\ \SH S S/\\s—s//\sks
(14)

Jus oTpabOTKM yCIOBHHA OKHCIUTENLHOTO COYETaHHWS HAMH HM3ydeHa peakis OKUCIICHUs S-
MepKarrTo-3-henni-1,3,4-Tnannazon-2-THOHa CIIUPTOBBIM pacTBOpoM ¥oma. CUpTOBBEIA pacTBOp Hoaa
MPOKAaIbIBAJICA W3 OIOPETKHM MpH HHTCHCHUBHOM IIEpEMEIIMBAaHUM A0 TMOSBIEHUS cJIab0 KEeIToro
okpamuBaHusi. OOpa3oBaBIIUiiCS AUCYIb(U] TPOMBIBAICS HECKOJBKO pa3 ATaHOJIOM U BBICYIIMIM Ha
BO3/yXe, BHIXOHI aucyimbhuma cocraBun 92%. OcyliecTBieHWe NaHHOW peaknWd B TPUCYTCTBUH B




ISSN 2224-5227 MNe 2. 2017

PEaKIMOHHOW Ccpelle MOJIEKYJ aMHHOB IPUBOJUT K oOpa3oBaHuio cyib(eramunoB (102-105) B
pe3yiabTaTe UX OKUCIUTEIBHOTO COYETaHUs.

Ph__
Ph_ HN/E I, C,H;0H S N—N

N—N
e
\ A Ao
S SH S—- N
S

(15-18)

N /\
ONH: g N=(15), {  N-(16), @—CHQNH—(H),

[Ipn w3ydeHun BIUSHUS NPUPOIBI OKUCIUTEISI YCTAaHOBJIEHO, YTO HauOoiee BBICOKHE BBIXOAbI
LIEJIEBBIX MPOIYKTOB JOCTHraeTcs Mpu MpoBeneHuu mporuecca 10%-HBIM CHHPTOBBIM PAacTBOPOM iHoja
IpH TeMIEpaType peakiuoHHOM cMmecu 5-15°C. BBIXOABI KOHEYHBIX MPOAYKTOB 3aBUCAT TAKKE OT
JIEKTPOHHBIX M NPOCTPAHCTBEHHBIX OCOOEHHOCTEH NpHCOEAMHSIEMOI MoiieKyiasl amuHa. HanGonbiime
BBIXOJb CYJb()EHAMHIOB IONYYEHbI C OCH3WJIAMHHOM, a HAWMEHBIINE BBIXOJBl — C MUPUIHHOM.
CuHre3upoBaHHbie coenuHeHUs (14-18) mpenctaBisioT coOOH O€Nbie WM C JKEITHIM OTTCHKOM
KPHCTAUIMYECKHE BEILIECTBA, PACTBOPUMBIC B MOJSIPHBIX OPTaHUUECKUX PACTBOPUTEISIX.

B HUK-cmekTpax BceX CHHTE3WpOBaHHBIX coeawHeHWH (14-18) mpHCYTCTBYyeT monoca cpemHeit
MHTEHCHBHOCTH TIpH 3250-3050 cM™', xapakTepHas TpeTHUHOH aMHHO(DYHKIMH, MOIOCH HOTIOMECHHS B
obmactax mpu 1510, 1160 u 720 cM’ oTHOCATCS K rpynnaM C=N, N-N, C-S—C cooTBETCTBEHHO,
UIACHTUGHUITNPYIOIINE THAINA30JIOBEIH UK. B coemuuennu (18) nMeercss HHTEHCHBHAS 1moj1oca pu 1635
cM, XapakTepHas U1 KapOOHHMIBHOI aMuIHOM Tpymsl, a B (15) — monoca cpeHeil MHTEHCHBHOCTH TIPHU
1120 cm”', oTHecennas x xoneGanmsam C—O-C-rpymmsl MopdonnHOBoro mukna. B cmexrpax SIMP 'H
coemuaeHU (14-18) MPOTOHBI aMHHHOTO KapKaca ajlKaJIOMIOB IPOSIBIIIOTCS B XapaKTEPHBIX IS HUX
o0mactax [5-8]. Curnasnsl MPOTOHOB reTEPOLUKINYECKOT0 KapKaca MUIEPUANHOBOTO sIIpa B COETUHEHUN
(16) mposiBisitoTcs B BUAE MyJbTuIuieTa B obnactu 1,8-2,6 m.a. [Ipotons MopdonrHOBOro ¢pparMeHTa B
(15) pe3oHupYIOT B BU/IE ABYX MYJIBTHIUIETOB B 00nacTsax 2,6-2,85 m.a. u 3,45-3,64 m.n. ¢ KCCB 6,3 I'm.

IlonyyeHue KOMILIEKCHBIX coJieii HA OCHOBe S-mepkanto-3-¢genmni-1,3,4-Tuaamaszon-2-TuoHa.
KommnekcHpie coenuHeHus S-mepkanto-3-penmn-1,3,4-tnaanazon-2-THoHa ¢ MePEXOTHBIME MeTalJIaMu
OO CHX TIOp OCTAalOTCSI HEM3YYEHHBIMH M HPEACTABISIOT OONBLION HMHTEPEC BO3MOKHOCTBIO
UCIIOJIb30BaHUS UX B KA4ECTBE MPENaparoB, 00JalaroIluX MECTHULUAHBIMU, aHTUAOTHBIMU CBOWCTBaMH.
Hanpumep, MHOTHE CONM U KOMIUIEKCHI THOJOB IMHPOKO TNPHUMEHSIOTCS sl OOpHOBI C pa3iuYHBIMU
TpUOKOBBIMU OOJIC3HSIMH CENbCKOXO3SIMCTBEHHBIX pacTeHuil [2,4,5]. B kauecTBe QyHTHIMIHBIX CPEICTB
JOCTaTOYHO IIUPOKOE MPHUMEHEHHE B Psilie CTPaH HAILIM LUHKOBas («LIupam»), xee3Has («peppam») u
Ip. kommiekebl. Oco0eHHO 3P PEeKTUBHBI B OTHOLICHUH Pa3JIMYHBIX BPEIUTEICH CEIbCKOXO03SHCTBEHHBIX
KYJIFTYp LMHKOBBIE KOMILIEKCHI (HarmpuMep, mpenapar «uuHeo») [5,9, 14].

Bricokas komIiekcoo0pasyromas ClloCOOHOCTh CEPOCOAEPKAINX COCTUHEHUH CBsI3aHa ¢ HAINYHEM
HECKOJIBKMX AaTOMOB CEpbl M OCOOEHHOCTBIO €€ CTPOCHHS, TO €CTh HAIMYMEM HENOJCNICHHbBIX
AIIEKTPOHHBIX TIap U JOHOPHBIMH CBOWCTBaMHU. JTO 00ycIaBIUBaeT BO3MOXXHOCTh 00pa3oBaHHS HMU 32
cYeT BakaHTHBIX d-opOuTaineil cepbl JOCTATOYHO MPOYHBIX T-CBSA3EH, B TOM YHCJIE U JAaTUBHBIX C HOHAMH
MetamioB [15,16]. OHM 00pa3yloT KOMIUIEKCHI C 3JI€MEHTaMH, HOHBI KOTOPBIX HMEIOT YacTHYHO
Hes3arnoNHeHHble d-opOWTanu WM 3amoiHeHHble d-opOWTanu M HHU3KMH NOJOXWUTENBHBIA 3apsd, WIH
(18+2)-371eKTpOHHYI0 KOHGUTYpaIuio. ODTO, TIaBHBIM 00pa3oM, HOHBI DIIEMEHTOB, OO0pa3yIoIIHe
MaJIopacTBOpUMbIe cylbGuAbl (Tpylmna cepoBojopoaa U cyinbhuaa ammoHus). Bce 3To o0ycroBuio
WHTEpEC K CHHTE3y METaJUIOKOMILIEKCOB S-mepkanTo-3-(eHwun-1,3,4-tnanqua3on-2-TioHa ¢ HOHAMH
Tsorensix MeTaimoB (Cu, Fe, Co, Ni) B BOIHO# cpefie o Cenyromei cxeme:
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Me = Ni (19), Fe (20), Cu (21), Co (22)

B xope peakiuu ycTaHOBJIEHO, YTO U3y4YaeMbIid S-MepkanTo-3-genu-1,3,4-Truaaunas3on-2-THoH JIETKO
BCTYMaeT B PEaKIMU C HOHAMH TSDKENIBIX METajlIOB, C 00pa3oBaHHMEM KOMIUIEKCHBIX COCIMHEHHMH.
Coemunenus (19-22) mpencraBisatoT co00il KpHCTAUTMUECKHE COCIMHEHHUS C BBICOKOH TEMIIepaTypoi
miaBieHus. Beixomsl meramiokoMiuiekcoB (19-22) cocraBumu ot 70 mo 85 %. CuHTE3MpOBaHHEBIE
COCIMHEHHS MPEACTaBISIOT OO0 KpHCTAIMYECKHE BEIIECTBa, pacTBOpUMBIE B Xjopodopme [14,15].
CrpoeHrEe CHUHTE3MPOBAHHBIX COCAWHEHHWH [oKa3aHbl maHHbIMH MK-cmekrpockomuu, MX cocTaB —
3JIEMEHTHBIM aHAJIN30M.

Peakuuu 5-mepkanto-3-pennn-1,3,4-ruaanazoli-2-Tuona c o,p-HenpeneTbHBIMHI
coennHeHusiMu. [IprucoeauHeHne THOJOB K COCAMHEHHSIM, UMeomM cBsi3b C=C, M3BECTHO AAaBHO U
HUMEIOT JOBOJIbHO Oosblioe 3HadyeHHe. B 3Tu peakuuu MOryT ObITh BOBJICYEHBI HEIpEAEIbHBIC
COCJIMHEHHS CaMbIX Pa3HOOOPa3HBIX THIIOB — OJE(UHBI, AWEHBI W TIOJWEHBI, PEareHThl, B KOTOPBIX
JIBOMHasA CBA3b aKTUBHPOBAaHA 3aMECTUTENIIMU PA3NUYHON mpupozs! [2,5-9]. M3yueHo mpucoeanHeHue
THOJIOB K aKPWJIOHUTPWIy HEHACHILEHHBIM KapOOHOBBIM KHCJIOTaM U UX 3(HUpaM, BUHWIIUPUAMHAM,
aKpoJIeMHy W Jp. HENpeleNlbHbIM coeauHeHusM [5,16]. M3BectHo [5,7] Takke, 4TO Ha PEaKIHOHHYIO
CHOCOOHOCTD U OMOJIOTHYECKHE CBOWMCTBA COCITUHEHUH BIMSET MPUPOAA 3aMECTUTENCH, HaXOIAIIUXCs B
HETIOCPEACTBCHHOW ONM30CTH € AKTUBHBIMHM LIEHTPaMHM MOJIEKYJbl. MHTepec, MposBIseMbli HaMH K
peaKkuusM 3TOr0 THMNA, OOBACHAETCS OOJBIION NPAKTHYECKOH 3HAYMMOCTHIO MOIYYaeMbIX HOBBIX
CyIb(QHI0B, MHOTHE U3 BEIIECTB aHAJOTMYHOTO KJacca SBISIOTCS aKTHBHO WCIIOJIB3YEMBIMH B MPAKTHUKE
MeCTUIUAaMHU, aHTUOKCUAaHTaMu [5,9].

Bszaumooeiicmeue  5-mepxkanmo-3-enun-1,3,4-muaduazon-2-muona ¢ sQupamu u - amudamu
axpunosoti kuciomyl. C LENbI0 U3yUeHHs BIUSAHUS IPUPOJIBI 3aMECTUTENS Ha U3MEHEHHE OHOJIOTHYeCKON
AKTHUBHOCTH MIPOU3BOAHBIX 5-mepkanrto-3-denuin-1,3,4-Tuaguazon-2-TuoHa u pa3paboTKu
MperapaTuBHEIX METOJOB MOMyYeHHUs THO3(PHUPOB M3YUEHO B3aUMOJEHCTBHE S-MepKanTo-3-perni-1,3,4-
THANa30J-2-THOHA ¢ 3pUpaMu U aMUJIaMH aKPUIIOBOM KHCIJIOTEI.
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(23-26)
R = H (23); CH; (24); i-C3H; (25); C4H, (26)

CuHTe3 MpoBOIWIM TO cXxeMe Muxasns B cpele aOCONIOTHOTO ATUIOBOTO CHHPTa M HarpeBaHUH
peakinoHHoi cMecH 10 40-50°C. Peakuust IpoTeKaeT 1Mo MeXaHu3My HYKI€O(UIBHOIO MPHCOEINHEHUS

— 50 ——
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1o P-yriaepogHoMy aToMy IBOWHOW CBSI3M, HAXOMSIIETOCs B CONPSDKEHHHM C KapOOHMJIBHOM TpyMIIOM.
Bzaunmopeiicteue  5-mepkanrto-3-¢enun-1,3,4-tnaana3zon-2-TMoOHA C  aKpWwIaMHIAMH T[POTEKaeT B
YCIIOBUSIX, aHAJIOTHYHBIX MPUCOCIUHEHUIO ero K 3(HupaM aKpHIOBOH KMCIOTHI B CIIUPTOBOH cpeae Mmpu
temneparype 45-50°C [10,11,13].
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(27-30)

N\ /7 \
N— = -NH, (27); -(08)- -00).
y 2 (27); O N-(28); N-(29);

Brixoas!l KOHEYHBIX MPOAYKTOB (27-30) B yKa3aHHOM psAy aMHHOB CHHXAIOTCS, YTO CBS3aHO C
MOHW)KEHHEM PEaKIMOHHOW CHOCOOHOCTH N-3aMEIIeHHBIX LUKIMYECKHX aKpWIaMHIOB. DTO TPEKAe
BCETO MOBBIMICHUE 3JCKTPOHOJOHOPHBIX CBOMCTB HEMOJEIEHHOM Mapbl a30Ta, KOTOpas CYIIECTBEHHO
MOHM)KAET MEKTPOHOAKIEITOPHOE BIMSHUE KaPOOHMWIBHOI'O KUCIIOPOJa Ha T-3JI€KTPOHBI ABOHHOM CBS3H,
a TaKke MMEeT MeCTO crepuueckue (akTopsl 00beMHOW aMuaHOW rpynnbl. CHHTE3UpOBaHHBIC
coeaunenus (27-30) mpenctaBisioT coOOW KpPUCTAUTMUECKHE BEIECTBA, PACTBOPHMBIE B IOJAPHBIX
OpPraHNYECKUX PACTBOPUTEILIX.

C moMOIIbI0 PEHTICHOCTPYKTYPHOTO HCCIICAOBAHHS YCTAHOBJIEHO MPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJbl 3-(4-penun-5-tnokco-1,3,4-tuaguazon-2-untuo)nponanamun (27). OOmmi BUA MOJIEKYIIBI
(27) mpuBeIeH Ha PUCYHKE.

PucyHok - [IpocTpaHcTBEeHHOE CTPOSHUE MOJICKYIIBI (27)

B UK-cnektpax coeannenuii (14-30) HaGroaercs mooca noryiomenns B ooaactu 1640-1635 cv™,
XapaKTepHas JUIsl aMHTHOU KapOoHWIBbHOH rpynmbl. B cnekrpax [IMP Bcex coemunennii (14-30) nmeetcs
TpututeT potoHoB S-CH, rpymmsr pu 3,13-3,28 m.1., npotorsr CH,CO-Tpynisl pe3oHUpyIOT Tipu 2,78-
2,83 m.a. takke B Bujae Tpuiuieta. [lpu anammze cmektpa [IMP (27) mpoToHBI (eHHUIBHOTO KOJbLA
MPOSIBIISIOTCS B BUJIE MYJbTHIDIETa ¢ 00NacThro mornomeHus 7,13-7,26 m.i1. MeTHieHOBBIE TPOTOHBI
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SCH, kucnoTHOW YacTh TPOSBISIFOTCS B BUJIE TpHUILIETOB B obmactu 2,25 u Hyy 2,71 m.n. ¢ KCCB J
H10H11 7,5 FLI.

Bszaumooeiicmeue  5-mepxanmo-3-genun-1,3,4-muaduazon-2-muona ¢ nPpoOCMbIMU  BUHUTLOBLIMU
aghupamu. INEKTPOPUILHOE MPUCOSAUHECHUE THOJIOBBIX COSMHECHUN K HEMPEICIbHBIM 3JICKTPOPUILHBIM
COCMHEHHSM, JIBOMHAsI CBSI3b KOTOPHIX AaKTHBHPOBAHA 3IEKTPOHOAKIIETITOPHBIMUA 3aMECTUTEISIMH,
M3y4eHa IOBOJIBHO c1a00. B3anMoeiicTBrueM ¢ HempeaenbHBIMA KUCIIOTaMH, HX d(HUpaMH, aHTHAPHUIAMH,
HEenpe/ebHBIMA KETOHAMHU U C JIP. COCUHECHUSMHU C KPAaTHOW CBS3bIO, MOKHO CHHTE3UPOBATh OOJBIIOE
YHCIO S-3aMEUICHHBIX MPOU3BOJHBIX THOJOB. JJIEKTPOPHILHOE MPUCOSAMHEHHWE THOJOB K JBOWHOU
CBSI3M YaCcTO OCYIIECTBIISCTCS B KHCIIOW Cpelle WM B MPUCYTCTBUH KHCIOTHBIX KatamusatopoB (HCI,
AICl;3, SO,Cl,) uepes craauio oopazoBaHus kapokaTuoHa [13,16].

[Iponomxkas uccnenoBaHUsl CHHTE3a MPOU3BOAHBIX S-MepKanTo-3-gpenui-1,3,4-Tnaanazon-2-TuoHa u
3aKOHOMEPHOCTEH MPOTEKAHUS PEAKITUN MIPUCOCTUHCHUS K O, -HEeTPeaeTbHBIM COCTUHEHUSIM, HAMH OCY-
HIECTBJICHO B3aUMOJCUCTBHE S-MepKanTo-3-peHun-1,3,4-Tuaana3on-2-TioHa ¢ BUHHJIOBBIMU d(PHUPaMH.
Peakius mpoTexaeT B MSATKHUX YCJIOBUSX NMPU SKBUMOJBHOM COOTHOUICHHUHM PEarupyrolinX BEIIECTB B
a0COJIFOTHOM CIIUPTE C BBIXOJIOM IIEJIeBOTO IpoaykTa 62-70%.

AN CH,=CH-OR N—N
SZ\ >\SH A )\
S —CH—
s7\g~ "S—CH—OR

CH,
(31-34)

R = C,H;s (31); C3H7 (32); C4Hy (33); CeHs (34)

B otnuuune ot npou3BOAHBIX aKpUIIOBOM KUCIOTHI B JAHHOM Cilydae IPUCOEAUHEHNE S-MepKaITo-3-
¢enni-1,3,4-tnannazon-2-THoHa TMPOUCXOTUT MO O-YTJICPOJHOMY AaroMy BHHWIBHOW TPYIIBI TI0
MEXaHU3MYy JJIEKTpopHIbHOrO mpucoeanHeHus. (OOpa3oBaHue [-NPOM3BOAHBIX HE HaOIrOmaeTCs.
[TonydyeHHBIE COENIMHEHUS! TPEACTABISAIOT CcOOOM MAaJIONOABMIKHBIE JKEIThIE Macia, PacTBOPHMBIC B
MOJISIPHBIX OpPraHHYecKux pacTBopuTesiXx. COCTaB CHHTE3UPOBAHHBIX HOBBIX COEAMHEHUH JOKa3aHBI
JTAaHHBIMHU 3JIEMEHTHOTO aHaiu3a, a ctpoeHue - Meromamu MK- u [IMP-cnektpockonuu. B HacTosmee
BpeMsl TIOJNlyYCHHbIE COCIMHEHUS MPOXONAT TMEpPBUYHBIC MWCHBITAHWS HA  pasjIMuHbIe  BHIBI
OroaKTHBHOCTEI].

BobiBoa. B nzyuennn npo0ieMbl B3aUMOCBS3U MEXKIY MOJICKYJISIPHBIM CTPOCHUEM M UX aKTUBHOCTBIO
NPUMEHSIOT pa3lWYHble MOAXOIbl, OJHUM M3 TaKHMX METOHOB SBISICTCS XHMUYECKas MOAWGUKAIHA
CTPYKTYpPbl H3BECTHBIX OMOJIOTHUECKH AaKTUBHBIX COCOUHEHUH C BHEAPEHUEM B HX CTPYKTYpY
omnpeesieHHBIX hapMakopOpHBIX (parMeHToB. Takol «cuMON03» HECKONBKHX (hapMako(OpHBIX TPYIII ¢
M3BECTHOM aKTHBHOCTBIO B OJHOW MOJIEKYJIE MOXKET CIOCOOCTBOBATH HE TOJBKO MHOTOKPAaTHOMY YCH-
JICHUIO MX OHMOJIOTMYECKOTO AEHCTBUS, HO M MOSBJICHUIO HOBBIX BUIOB OHMOJIOTMYECKOW AKTHBHOCTH.
CuHTE3 HOBBIX TMPOU3BOIHBIX S-MepkanTo-3-¢penmi-1,3,4-tnanua3on-2-THoHa pacKphiBaeT HOBBIC
BO3MO’XKHOCTH B CHHTE3€ OMOJIOTHYECKH aKTUBHBIX BEILECTB.
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5-MEPKAINTO-3-®EHWJI-1,3,4-TUATNUA30.JI-2-TUOHHBIH
KAHA TYBIHABIJIAPBI. CUHTE3I ’KOHE KYPbIJIbIMbI

AHHoTanus. Makanaga KOpBITBIHABUIBIK Typae 1,3,4-THanua3oiablH jkaHa TYBIHABUIAPBIHBIH COHFBI 10 >KbLT
IIIH/CTI KYMBICTAPBIHBIH MPEMAPTUBTI bIHFAWIBI CHHTE3ICY SICTEMENICPIH 3ePTTEey HOTHXKEIEpl KapacThIPBUIFaH.
OeHmrnapa3sH MEH KYKIPTTI KOMIPTEKTIH HETi3[iK OpTaja SpeKeTTeCyi apKbUIbl aJbIHATBHIH S-MepKanTo-3-(heHu-
1,3,4-Tnannazon-2-THOHIBl CHHTE3/EY JKOJIAphl JKOHE OChl AMTHOKAapOaMaTThl KBIIIKBULIBIK OpTaja apbl Kapau
IUKJIAey HeTwkenepi kenripiared. 1,3,4-Twagna3zon-2-THOHABI aKpWI KBIIKBUIBIHBIH —XJIOPaHTUAPUATEPIMEH
aIUIIZey apKbUIB OHBIH KaHa THOY(DUPIEPiH amy peakusIapbl KapacTepbUIFaH. S-(AKpromnTao)-3-denmn-1,3,4-
THAIAA30JI-2-THOHHBIH dPTYPIIi aMHUH[II 3aTTapMeH HyKICO(pIIbIi KOCBUTY peakIisuIapbl 3epTTeNre. S-MepkanTo-
3-¢penmin-1,3,4-tTnanna3on-2-THOHHBIH CYNBI-COUPTTI opTama apTypii H,O,, J,, NaNO, xyMcak ocepii TOTBHIKTBIP-
FBIIITAPMEH TOTBIFYJIBIK KOHJCHCALMSIAHY peaKkUusulapbl cHnartainFad. S-(AkpuionnTuo)-3-denun-1,3,4-tuaaua-
30J1-2-THOHHBIH KOC OaillaHbIChIHA dPTYPIIi peareHTTepiH HyKIeo(hHIi KOChUTy peakiuusuiapbl MEH S-MepKarnTo-3-
(enm-1,3,4-Taana3o-2-THOHHBIH dPTYPJIi METAJUT TY3/IapbIHBIH CYJIbl OPTaJarbl epITIHIIEpiHIE KOMIUIEKC TY3y
peakuusiapbl KapacThIPbUIFaH.

Tyiiin ce3mep: 5-mepkanto-3-denun-1,3,4-tnaanazon-2-THOH, THOJ, S-(aKpwUiIowITHO)-3-penunn-1,3,4-Tua-
IHAa3071-2-THOH.
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ON NECESSITY OF RESTORATION
OF THE DEGRADED KOK SAGHYZ POPULATION

Annotation. Due to the threat of loss of the hevea (Hevea brasiliensis) traditional plantations productivity and
increasing demand for the natural rubber in the world, a number of countries works on introduction in culture of the
Kazakhstan rare, Red book kind kok-saghyz (Taraxacum kok-saghyz Rodin).

International rubber study group (IRSG) recognized kok-saghyz research as strategic goals.

The review of previous research studies of ecological state of endemical kind shows that small natural
populations and their high sensitivity to anthropogenic influence, low rates and the long period of self-reproduction
complicate natural renewal of natural kok-saghyz populations. The Kazakhstan researchers developed technologies
of accelerated reproduction of kok-saghyz and demonstrated possibility of restoration and expansion of its degraded
populations.

Key words: kok-saghyz, population, degradation.

Kok-saghyz (Taraxacum xok-saghyz) is herbaceous perennial plant of the Taraxacum genus of
Asteraceae family, a producer of natural rubber [1-3]. Natural rubber is used in the manufacture of a wide
variety of rubber products to impart elasticity, ductility, and other valuable properties - tires, conveyor
belts, footwear, medical gloves and other.

The quality of kok-saghyz rubber is not inferior to the reference rubber of hevea (Hevea brasiliensis),
plantations of which are found only in the tropical climate. The threat of destruction of plantations of
hevea by Microcyclus ulei fungus parasite is recognized. In this regard, a number of countries (EU
countries, the USA, Canada, Korea, Kazakhstan) with temperate climate kok-saghyz is introduced into the
culture. International rubber study group (IRSG) recognized kok-saghyz research as strategic [4].

Kok-saghyz was found in 1931 in the north-eastern spurs of the Tian Shan mountain system, in
Raiymbek district, Almaty region, Kazakhstan, at an altitude of 1 800-2 100 m above sea level.

The area of its natural distribution confined to this area, covering a total area of about 2 000 ha. At
this, Kok-saghyz does not grow everywhere, but with individual clumps, often with area of 10 m’, the
distance between them often reach tens of kilometers [5].

Forms of kok-saghyz with the highest content of rubber in the root (27%) are available only in the
Kazakh populations, in terms of introduction the rubber content decreases. Kazakhstani population of
kok-saghyz considered as a natural gene bank, which is used in breeding research.

Kok-saghyz is a plant of 4-5 to 19-37 cm height. Taproot with numerous adventitious roots, covered
with black or brown bark. When the crust cracked and peeled the outer layer of cork there is clearly
visible elastic yarn of rubber holding the broken part.
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The leaves form a rosette spread-eagled on the ground, sitting on the thickened root collar. Rosette is
of the many blue-gray, bare leaves, varying in size and shape: spatulate, reverse oviform, broadly
lanceolate, on the whole-extreme to sinuate-toothed, and even runcinate-notched. Kok-saghyz is
polymorphic species, particularly in the form, width and notching of leaves. However, these forms are
highly variable.

There are some ecotypes of kok-saghyz: xeromorphic, hydromorphic and, average between them,
mesomorphic. Kok-saghyz is endemic young.

The area, where it was found naturally overgrowth of kok-saghyz, is characterized by rather diverse
conditions. It covers part of the mountain, partly steppe zone and includes the valleys of two mountain
rivers - Tekes and Kegen, in a rather extensive intermountain area, representing a kind of low-lying
plains, rugged riverbeds of mountain rivers [5].

Review our previous studies of ecological state of endemic species has shown that small natural
populations and their high sensitivity to human impacts, low rates and a long period of self-reproduction
complicate a natural regeneration of natural populations of the kok-saghyz.

In nature Kok-saghyz propagates by seeds. However, seed yield is extremely low, and depends on the
number of flowering individuals in the population, the number of generative tillers per plant, number of
flowers on them and set of seeds.

The following factors complicating the natural regeneration of natural populations of kok-saghyz
were established.

Low seed production of kok-saghyz in conditions of the natural habitat.

Wild kok-saghyz in the natural area in small amounts blooms in the first year of life.

During the period of mass flowering of kok-saghyz (June-July), at temperature decrease to - 4,5°C, up
to 35% stems with calathids die on the soil surface.

In kok-sagyz there is no anemophily (adaptation of plants to the pollination by transferring pollen by
wind). Seed formation occurs as a result of normal fertilization by means of cross-pollination. Small
percentage of self-pollination is also determined.

Pollen of kok-saghyz retains its viability for only five days. About the same term of viability is set for
stigmas of kok-saghyz. For crossing the limitations of this term is a negative point, particularly in relation
to the species that are geographically isolated with each other or flowering in different months of year.

Field germination of seeds varies from the growing conditions and often does not exceed more than
18 - 27%. The seeds require for germination high temperatures: optimum 25-30° C, at lower and higher
temperatures it is observed slow rate of germination, and some part of the seeds still does not sprout.

For many years (since the 30-50es of the last century) seeds and root of Kok-saghyz harvesting was
carried out on the territory of the natural habitat.

In the area of the Saryzhasskaya valley the receiving points of kok-saghyz seeds were organized,
local people gathered annually up to 1 ton of seeds of wild kok-saghyz for transmission and organization
of rubber plantations.

As a result of many years of intensive and haphazard harvesting, in 1981 kok-saghyz, as a rare,
endemic species with a greatly reduced number, was recorded in the Red Book of the Kazakh SSR. [6]

In different countries of the world there is working in progress on the introduction of kok-saghyz in
culture, attracting for this purpose highly polymorphic forms leads to a continuation of the collecting of
plants from natural populations, which leads to the degradation of these populations. In this regard, work
to restore degraded populations of kok-saghyz becomes popular.

Institute of Plant Biology and Biotechnology, together with LLP "Ecological reconstruction", in the
period from 2012 to 2016, held a reproduction test of kok- saghyz on experimental plots in Almaty, as
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well as in the area of its natural habitat. The technology of seed and vegetative growing of kok-saghyz
was developed [7-9].

The results showed the possibility of obtaining the seed and planting material of kok-saghyz to
restore its degraded populations.
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O HEOBXOAUMOCTH BOCCTAHOBJIEHUAA
JAETPAJIMPOBAHHBIX ITOITYJIAIINU KOK-CAI'BI3A

AHHOTanusi. B CBS3M C BO3MOXHBIM CHIDKEHHEM NPOJYKTUBHOCTH TPAAMLUOHHBIX IUIAHTALMH TeBEH
(Hevea_brasiliensis) n Bo3pactaronield HOTpeOHOCTBIO B MUpE B HaTypajbHOM KaydyKe, B DsIE CTpaH BeIyTcs
paboThl MO BBEACHHIO B KYJbType Ka3aXCTAaHCKOTO PEIKOr0 KPAaCHOKHM)KHOTO HSHJIEMUYHOTO BHAA KOK-Carbl3
(Taraxacum kok-saghys Rodin).

MexnayHapomHas Tpymma 1o u3ydeHHro kaydyka (International rubber study group - IRSG) mpusnama
HCCIIEOBAaHMS KOK-Carbl3a CTpaTernIeCKUMHU 331a4aMH.

O030p mpeALIECTBYIOIINX HCCIEJOBAaHUNH HKOJIOTHYECKOrO COCTOSIHHS 3HIEMHYHOrO BHJAA IOKAa3aJ, 4TO
MaJIOYHCIIEHHbIE MPUPOIHBIE TMOMYJSIIUHM M HUX BBICOKAs UYyBCTBUTEIBHOCTh K AHTPOIIOTCHHOMY BO3JACHCTBHIO,
HU3KHE TEMIbl M MJJIUTENBHBIM MEPHOA CAMOBOCIPOM3BOACTBA 3aTPYIHSIOT €CTECTBEHHOE BO300HOBIICHHE
NPUPOJHBIX MOIYJSIINI KOK-carbiza. Ka3zaxcTaHCKMMU HMCCIIeoBaTe MU pa3paboTaHbl TEXHOJIIOTHH YCKOPEHHOTO
Pa3MHOXKEHHUSI KOK-carbl3a M II0Ka3aHa BO3MOXXHOCTh BOCCTAHOBJICHHS W PaCUIMPEHHs €ro JerpagupoBaHHBIX
HOILYJISALUH.

KiroueBble ciioBa: Kok-carbi3, nomyJisinus, Aerpaiamnus.

Kok-carei3 ( Taraxacum rok-saghyz) — MHOTONeTHee TpaBIHUCTOE pacTeHue pona OyBaHUWK
ceMelictBa AcCTpoBBIe (Asteraceae), TPOAYIIEHT HaTypaidbHOro Kaydyka [1-3]. HaTypanpHBIH Kaydyk
UCTOJIB3YETCs IPU U3TOTOBJIICHUY IIMPOKOTO PSJIa PE3UHOBBIX M3ACIHMA, I IPUIAHMUS UM DJIACTUYHOCTH,
TUTACTUYHOCTH U JPYTHUX [EHHBIX CBOWCTB - IIIWH, TPAHCTIOPTEPHBIX JICHT, 00YBHU, METUITMHCKIX MIEPYATOK
U IpyTHUX.

ITo kadecTBY KaydyK KOK-carbl3a HE YCTyHaeT JITaJIOHHOMY Kaydyky reBeu (Hevea brasiliensis),
TUTAHTAIUM KOTOPOH HAXOJATCS TOJBKO B 30HE TPOIMYECKOTo KinMaTa. [Ipu3HaHbl yrpo3bl YHUUITOKECHUS
IIaHTai reBen MuKpouukiyc (Microcyclus ulei) TprnOkoM mapa3uToM. B cBsI3U ¢ 3THM B psije cTpaH
(ctpanbl EC, CIIA, Kanana, Kopes, Kasaxcran) ¢ yMepeHHBIM KIMMaTOM BBOJIMUTCS B KyJBTYpy KOK-
carei3. MexayHapoaHas rpymma 1o u3ydyenuio kayuyka (International rubber study group - IRSG)
npu3Hana uccinenopanus Kok-carsiza crpateruuyeckumi [4].

Koxk-carpi3 Haitmen B 1931 1. B ceBepo-BOCTOYHBIX OTporax ropHod cuctembl TsHb-lllans, B
PaiiprmOexckoM patioHe AnmaTuHCKOM obmactu Kazaxcrana, Ha Beicote 1 800—2 100 M Ham ypoBHEM
MOpPH.

Apeanm ero ecTecTBEHHOT'O pacIpOCTpaHeHHs, OTPaHUYMBACTCS TMpelelaMHd J3TOTO paioHa,
3axBaThIBast OOMIy0 Iwiomaab okoso 2 000 ra. Ilpu 3TOM KOK-Carel3 MpoU3pacTacT HE MOBCEMECTHO, a
OT/JICIBHBIMH KYPTHHAMH, YacTO IUIOMAABI0 0T 10 M’ paccTosHHe MEeXIy KOTOPHIMH YaCTO JOCTUIaeT
JIECATKHU KUIOMETPOB [5].

®DopMBI KOK-carbi3a C HAaWBBICIINM COJEpXKAaHUEM Kayuyka B KopHe (27%) UMEIOTCS TOJBKO B
Ka3aXCTaHCKUX MOMYJSIMAX, B YCIOBHSX HHTPOAYKIHMU COJACpKaHWE KaydykKa CHmKaercs. Kazax-
CTaHCKHE TOMYJSAIUN KOK-Carbl3a pPacCMaTpPUBAIOTCS KaK MPUPOMHBIA T€HETHYECKUH OaHK, KOTOPBIH
WCTIOJIB3YETCS B CENIEKIIMOHHBIX NCCIIEIOBAHUSX.




Hoxnaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

Koxk-care13 — pacrenue BbicoTod oT 4-5 no 19-37 cm. KopeHb cTep:kHEBOH ¢ MHOTOYHMCICHHBIMU
MPUIATOYHBIMA KOPEITKaMHU, MOKPHIT YepHON wim Oypoi kopoi. [lpm HammomMe KOpBHI W OUYHIICHUH
Hapy>KHOTO CJIOSl TIPOOKH SICHO 3aMETHBI aCTHYHBIE HUTH KaydyKa, YJCp KUBAIOIINE pa3iOMaHHBIE €ro
YacTH.

Jluctes 00pa3yroT paciuIacTaHHYIO O 3eMJIe PO3ETKY, CHIAIIYI0O Ha YTONIICHHON KOPHEBOH IIeHKe.
Po3eTka W3 MHOTOYMCIEHHBIX CH3BIX, TOJBIX JIMCTHEB, BaphUPYIOMHMX II0 pa3MepaM H (opme:
JIOTIATYATHIX, 00PATHO-SIUIIEBUIHBIX, ITUPOKO-JIAHIIETHBIX, OT LEIbHO-KPAMHUX JI0 BEIEMUYATO-3y0UaThIX U
JlaXke CTPYTOBUIHBIX-HaIpe3aHHbIX. KOK-care3 MmpecTaBiseT NOIMMOPQHBIN B, 0COOEHHO O (dopMe,
MIFpUHE W HAIPE3aHHOCTH JUCTheB. OHAKO (HOPMBI 5TH BeChMa HEMOCTOSHHBI.

BrleneHsl DKOTHIBI KOK-carbi3a: KCepOMOpP(GHBIA, THAPOMOPQHBIM W CpelHHH MEXIy HHMH
Me3oMop¢HBIH. Kok-carei3 npeacTaBisieT MOJIOJ0H SHAEM.

PaiioH, B KOTOpOM HaWJIeHbl €CTECTBEHHBIC 3apOCIIM KOK-Carbi3a, XapaKTepHU3ylTCs JOBOJIHBHO
pa3zHooOpa3HbIMH ycinoBHsIMH. OH O0XBaThIBaeT YAaCTUYHO TOPHYI0, YACTUYHO CTEMHYIO IOJIOCY H
BKJIIOYaeT JONMHBI JIBYX TOpHBIX pek — Texkec m KereHb, B TOBOJBHO OOIIMPHOM MEKTOPHOM
MPOCTPAHCTBE, MPECTABISIONINE CBOEOOpa3HbIe HU3UHHBIE PABHUHBI, U3pEe3aHHbIE PYCIaMH TOPHBIX peK
[5].

O0630p MpennIecTBYIONINX HALINX HCCIENOBAHUM IKOJOTHYECKOTO COCTOSHHUS SHIAEMHYHOIO BHUAA
MOKa3all, YTO MAJOUUCICHHBIE MPUPOAHBIE TOMYISMUM U HUX BBICOKAs UYYBCTBUTEIBHOCTh K
AHTPOIIOTCHHOMY BO3JEHCTBUIO, HHU3KHE TEMIBl M JUIMTEIBHBIA IEPUOJ CaMOBOCIPOM3BOACTBA
3aTPYIHSIOT €CTECTBEHHOE BO30OHOBICHHE MPUPOTHBIX IMOMYJISAINI KOK-Carbi3a.

B npupoae xkok-carsi3 pasMHoskaeTcss ceMeHaMu. OTHAKO YpOXXalHOCTh CEMsIH KpailHe HU3Kas U
3aBUCHT OT KOJHYECTBA IBETYIIMX OCOOEH B MOMYJSAIUH, YHCIa TEeHEPATUBHBIX MOOETOB Ha PacTEHUH,
KOJIMYeCTBa LBETKOB Ha HUX U 3aBSI3bIBAEMOCTH CEMsIH.

YcraHoBneHsl crieayiomye (akTopsl 3aTpyAHSAIOLIME €CTECTBEHHOE BO30OHOBJIEHHE HPUPOAHBIX
nonyJsiuuit Kok-carsiza.

Huskas ceMeHHas poIyKIHs KOK-Carbi3a B yCJIOBUSIX €CTECTBEHHOTO apeana.

JlukopacTymii KOK-carbl3 B YCJIOBHAX €CTECTBEHHOI'O apeaja B HE3HAYHTEIHbHOM KOJIWYECTBE
LBETET HA IEPBOM rOZly >KU3HHU.

B nieprojr MaccoBOTo IBETEHUS KOK-Carbi3a (MIOHb-MIOJIb) ITPU TIOHMKEHHH TeMIieparypsl 1o — 4,5°C
Ha TIOBEPXHOCTH MOYBBI THOHET 710 35 % I[BETOHOCOB C KOP3WHKAMHU.

VY Kok-carbiza OTCYTCTBYeT aHeMO(GWINU (MPHCIOCOOIEHHOCTH PACTEHHH K OIBUICHUIO ITyTEM
MepeHoca MBETOYHOW MBUTBIEI BeTpoM). CeMmsoOpa3oBaHHE MPOUCXOAHUT B Pe3ylbTaTe HOPMAaIbHOTO
OTUTOJIOTBOPEHUS TIPH TIOMOIIM TIEPEKPECTHOTO OMBIICHHS. YCTAHOBJICH TakKe HEOONBIION MpPOIEHT
CaMOOTIBUIEHHS.

[IpuTbIIa KOK-Carbi3a COXpaHAET CBOIO JKU3HECNOCOOHOCTH JIMIIb B TE€YCHHE IATH AHeH. [IpumepHo
TaKOW K€ CPOK IKHU3HECITOCOOHOCTH YCTAHOBJCH IS pBUICI] KOK-carei3a. Jlims ckpemuBaHuN
OTPaHUYEHHOCTD 3TOTO CPOKA SIBJISIETCS OTPHLIATEIILHBIM MOMEHTOM, OCOOCHHO IO OTHOIICHHUIO K BHIAM,
reorpaguyeck U30JMPOBAHHBIM MEXTy COOOH MU LBETYIIMM B pa3HbIe MECSIIBI roja.

IloneBass BCXOKECTh CEMSIH 3HAYUTENBHO BAPBUPYET OT YCIOBUN MPOM3PACTaHHS M YACTO HE
npessitaet 18 - 27 %. Cemena TpeOyIOT Uls IPOpaCcTaHus BHICOKUX TemIieparyp: ontumyM 25-30°C, npu
Oonee HU3KUX, a TakxKe OoJiee BRICOKMX TeMIlepaTypax HaOmromaeTcs 3aMeIJICHHBIA TEeMIT IpOopacTaHusl, a
9acTh CEMSH OCTAaeTCs BOOOIIE He MTPOPOCIIEH.

Jonrre roms! (¢ TPUALATHIX MO MATHIIECATHIE TOIBI MPOILIOTO BeKa) 3arOTOBKH CEMSIH M KOPHS KOK-
carbl3a OCYIIECTBISIIUCH Ha TEPPUTOPUN €CTECTBEHHOTO apeara.

B mectHoctn CapbhkaccKoW JOJTMHBI OBUIM OPraHW30BaHBI IYHKTHI IPHEMa CEMSH KOK-Carbi3a,
MECTHOE HaceJIeHHe €XeroJHO COOMpao A0 TOHHBI CEMSH JUKOPACTYIIET0 KOK-Carbi3a s Iepenadu U
OpraHM3alliy TUIAaHTAIMHA KaydyKoHOCa.

B pesynabpraTe MHOTOJETHMX HHTEHCHBHBIX M OECCHCTEMHBIX 3arOTOBOK KOK-Carbl3 Kak PpeAKHH,
SHIEMUYHBIN BUJ C CHJIBHO COKpAIIArOIIeHCsl YHCICHHOCThIO ObLT 3aHeceH B 1981 r B KpacHyio kHHTY
Ka3zCCP [6].

B paznbIx cTpaHax mMupa MpoBOASTCS padOThI IO BHEAPCHHUIO KOK-Carbi3a B KyJIbTYpY, IPUBJICUCHHUEC
JUTSL 3THX MeJed BBICOKOMPOMYKTUBHBIX MOJUMOP(MHBIX (OPM MPHUBOAUT K MPOJOIDKEHHIO W3BIMAHHS
pacTeHU U3 MPUPOIHBIX MOMYJISIIIUN, YTO MPUBOJUT K JErpajallid 3TUX HOmyJaunuil. B cBs3u ¢ 3TuM
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paboTHI IO BOCCTAHOBIIEHUIO JIETPaIPOBAHHBIX MOMYJIANNN KOK-Carbl3a CTAHOBATCS BOCTPEOOBAaHHBIMHU.
Wuctutyr Owonornum W OHOTEXHOJNIOTHMM pacTeHHid coBMmecTHO ¢ TOO  «3Jkomoruveckas
pekoHCTpyKkIus» B mepuon ¢ 2012 mo 2016 roma mpoBen HCHBITAHUS Pa3MHOXKEHMSI KOK-carbl3a Ha
SKCMIEPUMEHTAIILHBIX yYacTKaX B TI. AJIMAaThl, a Takke B 30HE €ro €CTeCTBEHHOI'O IPOM3PACTaHWSL.
Pa3paboTana TeXHOJIOTHS CEMEHHOTO U BETCTATHBHOTO BBRIpAIIMBaHMUS KOK-carbiza [7-9].
[TosrydeHHbIE pe3ybTaThl TOKA3aJIH BO3MOXHOCTh MTOTYYEHHE CEMEHHOTO U IOCaI04YHOr0 MaTepuasia
KOK-Carbi3a JijIsl BOCCTAaHOBJICHHUS €r0 JIeTPaJpPOBAHHBIX MOIYJISINH.
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K.P.Yteyaun ', U.0.Baiityaun

IKazaxcran Pecry6muikacs! Binim skone Feumbiv Musuctpiiri Feuisiv Komureri
OciMIIKTEp OHOJIOTHSCHI )KOHE OMOTEXHOIOTUICHl VIHCTUTYTHI
2Kal3a1<CTaH Pecniyoninkacs! binim xone Fruteiv Munuctpiiri Feuteim KomuTeri.
Boranuka xoHe puronHTpOaYKIMsS HCTUTYTHI.

KOK CATBI3JIbIH JET'PAJALNUAJAHFAH HOIIYJISAOUAJAPBIH  KAHFAPTY KAJXKETTHIJIIT'L

Annoranus. Kayuiri O0ap reBes (Hevea brasiliensis) arambiablH OHTYCTIK-IIBIFBIC eNAEpIIeTi ASCTYPIi
IUTAHTAIMSJIAPBIHBIH OHIMI TOMEHJIEYiHe, TaOWFH KaydyKTHIH oJeMJe OHIIpiCKe KaKETTNIriHIH apTa TycCyiHe
OaiiaHbICThI, Kom enaepae KasakchaHmaa TaOuFM, opi CHpPeK oceTiH, KbI3bUI KiTalnka C€HICH. KOK CaFbI3[Ibl —
Taraxacum kok- sagyz Rodin. mapyaribuibIKKa €HTi31i0 ere 6acTazpl.

Kayuykrs! 3epueneyurn (International rubber study group - IRSG) KasibIk apaibik TOI, KOK CaFbI3bLIbl 3epTTEY
CTpaTCrusiyIbIX MiH[leT TCII TaIIThI.

Byn sHnemMukTi TYpaiH OypblHIA 3€pTTENIHICH SKOJOTHSUIBIK JKaFJaiIapblH 110y, TaOMFAaTTaFbl a3bIH-ayJlaK
MONYJISIMSUIAPBIHBIH, aHTPATIOTEH K dCepiHe Ce3IMIUIIKTITIH, KalTa JKaHFBIPTY KapKbIHBIHBIH TOMEHIIIIT, Y3aKKa
COBI3ATBHIH/IBIFBI, KOK CaFbI3/IbIH TaOWUFHU JKOJIMEH KaHFBIPTYHI KUBIH eKeHIIIriH KkepceTTi. Kasakcran 3eprreyminiepi
KOK CarbI3JIbl JKellesl KOOEHTy TEeXHOJIOTHSACHIH JKETUINIpIN, OHBI JKAHFBIPTY, Tapaly d>Xep MeJIIepiH YJIFauTy
MYMKIHAIKTEpiHIH 0ap eKeHIriH Jareaei.

Tipek ce3nep: Kek-carpI3, HOMyJAmus, KYJDKBIPay.
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SYSTEM OF AUTOMATIC CONTROL
OF THE SPEED OF ROLLING STRIPS ON A MULTIFUNCTIONAL
LONGITUDINAL-WEDGE MILL FOR HOT AND COLD ROLLING

Annotation. This article proposes a multifunctional longitudinal-wedge mill (LWM) of a new design for rolling
thin strips. An automated system for the LWM which allows adjusting the rolling speed has been created. Automatic
control of the speed of rolling strips is made at a given speed of the strip at the output of the last stand, the modes of
reduction in the stands, and the law of constancy of second volumes. The speed of the strip in each stand is
calculated and the speed of rotation of the rolls is set taking into account the advances. It is proved that the
automated electric drive of a multifunctional longitudinal-wedge mill directly participating in the technological
processes of rolling of thin strips is reliable, easy-to-use equipment that allows obtaining thin high-quality strips.

Keywords: multifunctional longitudinal-wedge mill, rolling, thin strips, automated electric drive, asynchronous
motor, frequency converter.

C.A.Mamiekos', J.B. Axnan6eros’, B.H.Aﬁcam,nconz,
E.3. Hyrman', M.JI. Paxmatyun', A.H. Mosemyxk',A.C.Mamexona'

'Kasaxckuii HALMOHABHBIN HCCIIE0BATENLCKUIT TEXHHUECKHH YHHBEPCHUTET
nmenn K. M. Carmaesa, r. AMaThl;
*MHCTHTYT XUMHYECKHX HayK uMeHu A.B. BekTyposa, . AnMaThl

CUCTEMA ABTOMATHYECKOI'O PEI'YJIMPOBAHUA CKOPOCTH
ITPOKATKH ITOJIOC HA MHOI'O®YHKIIMOHAJBHOM
MPOJ0OJIbHO-KJIMHOBOM CTAHE I'OPSTYEN
1 XOJOJHOM MPOKATKH

AHHOTanusi. B craThe A NPOKAaTKN TOHKUX TIOJIOC TPEUIOKEH MHOTO()YHKIMOHAIBHBINA POA0JIEHO-KIIMHO-
Boil cran (IIKC) noBoii xoHCcTpykuuu. s IIKC cozmana aBToMaTHuYecKasi CUCTEMa, IO3BOJIAIONIAsT PETYIHNPOBAThH
CKOPOCTb TPOKAaTKH. ABTOMAaTHYECKOE PETYIUPOBAHHE CKOPOCTH IMPOKATKU IOJIOC MPOU3BOIUTCS MO 3aJaHHOU
CKOPOCTH TOJIOCHI Ha BBIXO/IE U3 TTOCIIEeHEN KIIETH, PEXUMOB 00KaTHH B KJIETSIX W 3aKOHA IIOCTOSTHCTBA CEKYHIHBIX
00beMoB. [Ipy 3TOM BBIUMCISETCS CKOPOCTH IOJIOCHI B KXKIOH KIETH M, C YYETOM OIEpEeKeHUH, HaXOJUTCS H
3a71aeTcs CKOPOCTh BPAIICHHUsS BAIKOB. J|0Ka3aHO, YTO aBTOMAaTH3UPOBAHHBIA 3JIEKTPONPUBOA MHOTO()YHKIIMOHAIb-
HOTO MPOJOJIBHO-KIMHOBOTO CTaHA, HEMOCPEACTBEHHO YYacTBYIONIMH B TEXHOJOTMYECKHX MpOLEccax NMPOKATKH
TOHKHX TI0JIOC, SIBJISIETCS HAJISKHBIM, ITPOCTHIM B 9KCIUTyaTallMH 000pYyJOBaHHUEM, ITO3BOJIAIOIINM HOIyYUTh TOHKHE
BBICOKOKa4€CTBEHHBIE TTOJIOCHL.

KaroueBble cji0Ba: MHOTO(QYHKIIMOHAIBHBII IPOAOJIEHO-KIMHOBBIHN CTaH, IPOKATKa, TOHKHUE MOJIOCHI, aBTOMa-
TU3UPOBAHHBIA AJICKTPONPUBO/, ACHHXPOHHBIN JIBUTATENb, IPEOOPA30BATENb YACTOTHL.
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CeFOZ[HH OCHOBHBIM HAaIIPpaBJICHUEM TIOBBIIICHUSA KadC€CTBAa XOJIOAHOKATAHBIX IIOJIOC SABJIACTCA
obecrieueHe MUHUMAJIBLHON TPOJOIBLHON M TOMEPEYHONW Pa3HOTOJNIIMHHOCTH, a TakKe IUIaHIICTHOM
¢opmer ontocsl [1]. B HacTosmIee BpeMs I MPOKATKY TIOJIOC C 3aJaHHOHN TOJIIWHON U IDIAHIIETHOCTHIO
BEeIyTCcs pabOTHI, HAmNpaBlIEHHBIE HA CO3JIaHHE HOBBIX CIIOCOOOB TPOKATKH, HOBBIX KOHCTPYKITUH
MPOKATHOTO OOOPYIOBaHHWS M BaJKOBBIX CHUCTEM, pa3pabOTKy aBTOMAaTHYECKHX CHCTEM YIPaBICHUS
KauecTBOM IpOKaThIBaeMbIX Tonoc. MccnemnoBansl ciemyromue (akTophl, MPUBOASIIINE K HAPYIICHUIO
IUIAHIIETHOCTH JIMCTOBOTO METaJUIa: TIOMEpeYHas pPa3HOTOJIIMHHOCTh TIOJKaTa, HEPaBHOMEPHOCTH
o0XaTHs 1Mo MHPHHE ovara aedopMalini, BeI3BaHHAS YIPYTUM M3THOOM BAJIKOBOI CHCTEMBI, TEILIOBOH
BEITYKIIOCTHIO BaJIKOB, CIUTFOIIIMBAHUEM M U3HOCOM OOYEK BaJIKOB, H JIp.

I/I3BCCTHO, YTONpPOAOJIbHAsA MW TIONCPEYHAsA PASHOTOJIIHWHHOCTBU INUIAHIIECTHOCTL IMPOKAThIBAEMBIX
MOJIOC BO MHOTOM 3aBHUCST OT CKOPOCTHOTO PEKUMa MPOKATKH, PEXKUMOB 00XKATHHA, HATSHKEHHH, a TaKkKe
ycunuil npokatku [2]. Ha maHHble mapaMeTpbl TaKKe BIUSIOT TEXHOJOTHMYECKHE MapaMeTphbl, TAKUE KaK
¢dopMa nojKaTa, Mapka CTajaH, TeMIepaTypa MeTajlia, IePOX0OBATOCTh TOBEPXHOCTH 3arOTOBKU U BAJIKOB,
ynpyras aegopmanus KIeTeld 1 BaJIKOB U T.1.

AHanu3 omnbITa IPUMEHEHHS HETIPEPHIBHBIX CTAHOB JIMCTOBOTO MPOKATa MOKa3all, YTO B OONBITUHCTBE
CIydacB aJITrOpUTMbl CUCTEMbI ABTOMATHYCCKOI'O pPETYJIHMPOBAHUA CKOPOCTHU IIPOKATKU II0JIOC HE
MO3BOJISIFIOT TOYHO OMPEAENUTh CKOpOCTh Mojock [3]. Ilpu 3ToM yMmeHbIeHHe W yBETHYEHUE YCHITHN
MPOKAaTKH W YNPYTuX JedopManuii BaJKOBIPUBOAAT K KOJeOaHUIO BEIHMYMHBI HATsDKEHUH. B wrore
BO3pACTAaCT MPOAOTIBHAS U TIONIEPEUYHAS] PA3HOTONIUHHOCTD, & TAK)KE HApYIIAeTCsl INIOCKOCTHOCTH TOJIOC.

Ilo Hamemy MHEHMIO, JYYIIMM METOJOM PETYJIHPOBAHUANONECPEUYHOUPAZHOTOJUIMHHOCTA U ILIAH-
LIETHOCTHU SBJISIETCSI CO3JAHUE CTAHA C PALMOHANBHOW KOHCTPYKLUMEH U aBTOMATUYECKUM YIIPaBICHUEM
CKOPOCTBIO IMPOKATKH. B c¢Bs3u ¢ 3THM HaMu IJIA TIPOKATKU TOHKHX IMOJIOC ¢ TOUHBIMU I'€OMETPUYCCKUMHA
pasMepaMu pa3paboTaH HOBBIH MHOTO(YHKITMOHATLHEIH TATHKIETeBOH [IKC HecmokHON KOHCTPYKITHH
[4].

MuorodpyukuuonansHbiii [IKC ans mpokaTku JHCTOB M3 CTalleHl W CIUTABOB COAEPIKHUT: 3JIEKTPO-
JIBUTATENH, PEAYKTOPHI, IECTEPEHHbIE KIJIETH, YHUBEpCaIbHbIE MIMHUHACTH, My(ThI, KJIeTH ¢ pabounMu u
OTOpHBIMH Basikamu (pucyHOK 1). IIpn 3TOM B MmepBBIX TpeX KJIETSAX YCTaHOBJIEHHI JBa, a B MOCIEIHUX
JIByX KJIETSIX — YEThIpEe OMOPHBIX Bajka. BpallieHne yMEeHbIIAIONMXCs B HAIIPABJIEHUH TPOKATKN pabounx
BAJIKOB OCYILECTBISICTCS 4Yepe3 NOAUIMIHUKOBBIE KJIETH ISTBIO MOTOP-PEIYKTOPAMH C YIVIOBOM
CKOPOCTBIO @ = 0°R (TAe v — CKOPOCTh MPOKATKH B KAXKJOW KJIETH cTaHa; R — paanyc pabounx BaJKOB B
KaXKI0H Kietu craHa). [Ipu 3TOM paccTosHNS MEXIy KIETSIMH yBEJIWYEHbl Ha BEIMYUHY OINEPEKEHUs, a
PETYIHNPOBKY PAcCTOSHHUS MEXAY pabOuMMU BaJKaMH MPOU3BOIAT €IWHBIMHA YEPBIYHBIMUA HA)KMMHBIMH
MEXaHU3MaMH, PACIOJI0KEHHBIMU CBEPXY U CHU3Y CTAaHUH CTaHa M MOJIIMITHUKOBBIX KIIETEH.

Cnez[yeT OTMCTUTH, YTO HEMPUBOAHBLIC OIIOPHBLIC TOPHU3OHTAJIBHBIC BaJIKU KJIeTer ¢ pa6OT-II/IMI/I
BaJIKaMH 00pa3yloT BIIEPBBIX [BYX KJIETAX YHUBEPCAIbHBIE UYETHIPEXBAIKOBHIE, a B IMOCIEAHUX IBYX
KIIETSIX —IeCTHUBAIKOBbIe KieTH. lllecTuBamKkoBBIe KIETH C YETHIPHMsI OMOPHBIMHA U IBYMS pabOvYMMHU
BaJIKaMH ITO3BOJIAIOT OTPEryJIMPOBATh U JIMKBUAWPOBATH HETOUYHOCTU BCEro Mpouecca nmpoOKaTKu TOHKUX
T10JIOC.

Co3pmaBaemast Uil NOPOAOJBHO-KIMHOBOIO CTaHa CHCTEMa AaBTOMATUYECKOIO pEryJupOBaHUS
CKOPOCTH TPOKATKU IOJIOC JOJDKHA IO 3aJaHHOW CKOPOCTH TOJIOCHI HA BBIXOJNIE M3 IOCHEIHEH KIIETH,
PEXIMOB 00KaTHH B KIIETSIX U 3aKOHA MOCTOSTHCTBA CEKYHIHBIX 00BEMOB BBIYHCIUTH CKOPOCTH TTOJIOCHI B
KOKIOM KJIETH, a MOCJe 3TOro, YYUTHIBAsl OMEPEKECHUs, HAUTU U 3alaTh CKOPOCTH BpALCHUS BaJKOB.
CremoBaTeibHO, OCHOBHON (hyHKIMEH CO37JaBaeMONl CHCTEMBI aBTOMAaTHYECKOTO pETyJIHPOBAHUS
CKOPOCTH MPOKAaTKU SBJSETCA HACTPOMKA CKOPOCTHOIO pEXUMa U MEXKKIETEBOIO HATSHKCHUS
HEIPEPBIBHOTO CTAHA.

Crnenyer OTMETUTB, 9YTO HHEPrOCHIIOBOH OCHOBOM TEXHOJOTHYECKOTO IIpollecca IMPOKATHOTO
MPOM3BOJCTBA SIBISETCA AJIEKTPOIIPHBOA. BMmecTe ¢ TeM, 3JIEKTPONPHUBO SBISIETCA TIaBHBIM 000pYIO-
BaHHEM aBTOMATU3ALMH TEXHOJOTMYECKOIO MPoLEecca MPOKATKY.
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1- MoTop-peaykrop; 2 — Mydra; 3 — Bam; 4 - miecTepeHHAS KIICTh; 5 U 6 — IINHUHICH; 7 - MOIINITHUKOBAS KJICTh;
8 - paboune Banky; 9 (epBbIX TpeX Kiereit) u 10 (mocneHuX ABYX KJIETeH, He TOKa3aHbl) — OMIOPHbBIC BAJIKH;
11 — cranuHa; 12 - onopHsle mnThl; 13 U 14 - HAKMMHBIE MEXaHU3MBI
Pucynok 1 — MHOroyHKIIMOHANBHBIN IPOAOIEHO-KINHOBOW CTaH (@) U KOHCTPYKLUS ero pabouux Kierei (0)

B HacTosiiee BpeMsi BOMHOTHX TPUBOJIAXIPOKATHBIX CTAHOB UCIOJIB3YIOT IBUTATEIN MOCTOSHHOTO
TOKa C THTAaHWEM OT THPUCTOPHOTO TpeoOpazoBarenss 4acTOTHl [5]. 3aMbIkaHue OOpaTHOW CBS3BIO
MO3BOJISET MOJICPKUBATEHEO0XOAMMBIE CKOPOCTH MPU MEPEMEHHON Harpyske. Vcnonb30BaHHE JaHHBIX
JIBUTATENICH TMO3BOJSICT MOJYYUTh JIUCTOBOM MpokaT TpebyeMoro kadectBa. IIpu 3TOM THpUMEHEHHE
peryIupyeMbIX MPUBOIOB C ACHHXPOHHBIMHU JIBUTATEIISIMU TIPUBOJIUT K YMEHBIICHUIO 3KCIUTyaTal{HOHHBIX
3aTpaT, YBEIUYEHHUIO IEPerpy30YHOil CHOCOOHOCTH W CHW)KEHUIO TpeOOBaHUS K Cpele OIKCILTya-
taruu.OTHAKO JBHUTaTEeNM TOCTOSHHOTO TOKa CJIOXHBI B AKCIUTyaTanud W oOciyxuBanuu. Hannuue
KOJIJIGKTOpA MPHUBOMT K 3aTPYJHEHUIO HX IPHUMEHEHHUST BHEOJIATONPHATHBIX Cpejiax.

CJICZIyeT OTMETUTH, YTO BECbMa pPACIPOCTPAHCHHBIM BUAOM JJICKTPUUCCKHUX MAIIWH ABJIACTCA
ACMHXPOHHBIN JBUTATENh. DTO CBA3aHO C TEM, YTO JAHHBIA JBUTATEIb UMEET MPOCTYH) KOHCTPYKIIUIO U
OOJIBIIIYIO HAZICHKHOCTb.

— (4 ——
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Crabunu3anusi CKOPOCTH BpallleHHS BajKOB KJIETEW, T.C. PEryJMpOBaHHE CKOPOCTH JBUTATENCH
MPUBOJIOB CTaHa SBISAETCS OJHOM M3 BaXHBIX 3a/lad aBTOMATHU3allMM CTAaHOB C WHAMBUIYaIbHBIM
AJIEKTPOIPUBOJIOM TMPOKATHBIX BankoB. [l cTabuiam3alid CKOPOCTHOTO pEXHMa IPOKATKU IOJIOC
BO3MOXXHOTIPUMEHUTD PETyJIMPYEMbI aCHHXPOHHBIN 3JICKTPOIPUBOJI C YaCTOTHBIMIIPEOOPA30BaTEIICM.

B mpoextupyeMoM NOpOAOJIBHO-KIMHOBOM CTaHE MPUMEHSAIOTCS ACHUHXPOHHBIE JBUTaTEIH.
CrenmamucTaM HM3BECTHO, YTO TaKHE JJICKTPOIBUTATENM IPOCTHI B AKCINIYaTAIlMH,00CITyKHBAaHUN H
pemMonTe. ['TaBHBIM HETOCTATKOM TaKUX JIBUTATEIICH SBIIACTCS OOJBINON ITyCKOBOM TOK, HEBO3MOKHOCTh
IJIABHOTO PEryJMPOBAaHMsI CKOPOCTHU BpalleHHs. B cxeme ympaBieHHs CKOPOCTHOTO PEKHMMa MPOKATKH
MIPOEKTUPYEMOTO CTaHa MPEAYyCMOTPEHA padoTa MATH IBUTaTeNell ¢ mpeoOpazoBareneM dactotel (ITY1,
142, IT43, IT44, I145), cnocoOHBIM IUIABHO PETYNHPOBATh YAcTOTy BpaimleHus asurarens. Ciemyer
OTMETUTh, YTO YACTOTHBIA TPeoOpPa30BATEIBMOKET CO3/[aBaTh YCIOBHsS TPOKATKU, IPH KOTOPOH
ACMHXPOHHBIN JBUTATENb MPHOOPETAET PEryIMPOBKY YaCTOTHI BpalieHus ¢ Hebombmumu motepsmu KI1/]
nIBUTaTeNs (HECYIIECTBEHHBIMU I PaOOTHI B IIETIOM).

YnpaBineHue 3JIEKTPONPHUBOJOM KIIETEH MPOJIOJbHO-KIMHOBOTO CTaHa BKIIIOYaeT B cels IycCK
ANeKTpoBUTaTeNs B pabOTy, BBIXOJ HA 33/JIaHHYI0 CKOPOCTh BPAIICHHUS, OCTAHOBKY 3JIEKTPOABUTATEIS
(pucyHoK 2). 11 3a1aHHOTO YIIPABJICHHSI IIPUBOJAMH IPUMEHSIIOTCS YCTPONCTBA COTIIACOBAHMS, a TaK JKe
TaxOMETPhl, MaTYMKH BUOpammu. JIJis 3amuThl SJIEKTPOJIBHUTATEICH OT MEPEerpy30K M IEPETrpEeBOB
MPUMEHSIOTCSI aBTOMATUYECKUE BBIKIIIOYATENN, IPEIOXPAHUTENH U TEIUVIOBBIE PEie.

Yctpoiicteo
cornacoeaHua n41

YcrpoiicTeo -
™ cornacoBaHwa nq 2

Oucnnein (=—

Mukpo »| Yoponcteo | o) g
KOHTponnep corr

Knaeuatypa [ >

Ycrpoitcteo
1 COTMacoBaH1A n44

Moayne
NoAKNIOYEHHUA
K MK

YcTpoidcTeo
cornacoBaxus n4s

Pucynok 2 — CxeMa ynpaBiieHHUs IPOKAaTHBIM CTaHOM

Bxmrouenue nppurareneit ACI-ACS5 ocymiecTBIsSieTCS 3a CYET CHUCTEMBI YIIPABICHHUS MHKPO-
KOHTPOJIJIEPOM, OTOOpaarolluM HEOOXOAMMYI0 WH(GOPMAIMIO C 33JaHHBIMH M BBIXOJAHBIMH ITapameT-
paMy Ha JUCIIEE CUCTEMBI. 3aJaB TEXHOJOTHYCCKHE PEKHMBI MPOKATKH C TIOMOIIBIO KJIABHATYPHI,
MPOU3BOIAT MYCK CUCTEMBI. J1JI1 KOPPEKTUPOBKYM HEOOXOAUMBIX MAPAMETPOB C IMIOMOIIBIO KIIABUATYPHBIX
KHOTIOK YIPaBIIEHHsI OCYIIECTBISIOTCS HEOOXOAMMBbIE HM3MEHEHHs, KOTOpPhle, B CBOIO Ouepelb, Iepe-
JIATOTCSI HA CHCTEMY MHUKPOKOHTposmepa. OT MmociiefHeTo Yepe3 YCTPOHCTBO COTIIACOBAHUS MPOUCXOIHT
KOPPEKTUPOBKA BPAIEHUS OJJICKTPOABUTATEISIMH W CHUCTEMOM HaXXUMHOTO MexaHm3ma. Yacrora
BpalICHUS] PETYIUPYETCS 32 CUET CHCTEMBbl TAXOMETPOB U 3apaHee 3aJ0KEHHBIX B MHUKPOKOHTPOJIED
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YCIIOBHI, OTBEYAIOIIUX 332 PABHOMEPHOCTH MPOXOXKIEHHS IOJIOCH IMPOKATHIBAEMOTrO Marepuaia 0e3
Pa3phIBOB U MPOTHO0B OCHOBHOH MOJIOCHI, B 3aBUCUMOCTH OT TEMITEPATyPhl MPOKATHIBAEMOT0 MaTepHaa.

Yceunusa npokaTta OnpeAensioT Mecao3aMu (PUCYHOK 3), a ¢ TIOMOIIBIO YCHITHS TPOKATKH PACCUUTHI-
BalOT JABJICHUS, CO3[aBaeMblii B TIpollecce MpoKaTa Ha BajKkax. JTO IO3BOJIIET CKOPPEKTHPOBATH
KPUTHYSCKUE BEIWYWHBI JABJICHUS 3a CUYET PEryJUPOBAHHE TIIOJIOKCHUS HAXKUMHBIX MEXaHHU3MOB
MPOEKTU-pyeMoro cTaHa. JlaHHbIE OT MeclIo3, TaK K€ IMOJAl0TCi Ha MHUKPOKOHTpPOJIIEp, B KOTOPOM
3aJI0’KCHBI JAaHHBIE KOPPEKTUPOBKH CKOPOCTHOTO PEXMMa MPOKATKH BCETO CTAaHA.
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PC1, PC2 — npeobpazosarenu gactors;; MOT1, MOT2 — moTop-penykropst; M1, M2 — npusoausie asuratenu; PM1, PM2 —
yepBsuHas nepenaua; S1, S2 — sunth;PP1, PP2 — npeobpazosatesnu nonoxenus; PS1, PS2 — naTunku cuiibl (Me310361);
ZY.Gl1, ZLG2 — nonywku; SHI ... SH4 — runpasnudeckue nnnusapsl; EZ — Tpexmno3uuoHHbIH 2J1eKTpOMarHUTHBINA KianaH

Pucynok 3 — Cxema u3MepeHust yCHiIns MPOKaTKU

Cucrema Meczi03 ipeodpa3yeT MeXaHHIeCKUH CHTHAI B DJIEKTPUYECKHA TIPU TTOMOIIHN JEKTPOHHBIX
CUHUTHIBAIOIMINX YCTPOHCTB. Takne maHHBIE OT KaKAOW KJIETH MOCTYMAa0T Ha MHUKPOKOHTPOJUIEP M BBIBO-
JSITCSI Ha JIUCIUICH OCHOBHOTO SKpaHa.

Hns ymobctBa mpocMmoTpa WHGOpPMAIMK W BO3MOXKHOCTH COXPAHEHHS IOJNyYEHHBIX NaHHBIX B
CHCTEMYy BHEIPEH MOIYJh MOAKIIOUCHHs mepcoHanbHOro kKommbioTepa (I1K). Ha IIK mpowmcxomut
nyOnupoBanue MH(OPMAIMU OCHOBHOTO JMCILICS CTaHa C BO3MOXKHOCTBIO MPOCMOTpPA W COXPAHCHUS
JIAHHBIX 10 PETYJIIMPOBAHUIO0 CKOPOCTHOTO PEKUMA TPOKATKHY.

OcHOBHasg KOPpPEKTHPOBKA CTaHA IMPOW3BOAWTCS Ha IyJNbTE YIMPABJICHUS CTaHOM (IUCIIIEH, Kia-
Buarypa). Cuctema ympaBlIeHHsS MOXET OBITH JOIOJIHEHA Y3JIaMHd KOHTPOJIA TPOKaTa M CHUCTEeMaMu
oToOpaxenuss uHpopmaiuu.PaccMoTpuM (yHKIIMOHANBHBIE OCOOCHHOCTH TMpeoOpa3oBaTesicii 4acToT
ACMHXPOHHBIX IPUBOJIOB C BEKTOPHBIM YIIPABICHHUEM.

Yacmomuo-pezyiupyemulii 31eKmMponpueood NamuKiemeso2o npoooibHO-KIUHOB020 CHAHA TUCTHOBOU
npoxamxu. CUCTeMa 3JIEKTPOHHBIA NpeoOpa3oBaTelh YaCTOThl — ACHMHXPOHHBIN JBUTATEIbh C KOPOTKO-
3aMKHYTBIM POTOPOM CTAHOBHUTCS TJIABHBIM Ha OJIDKalIIe TOAbl TEXHHYECKHUM PEIIeHHEM MacCOBOTO
perymupyeMoro 3iekTponpuBoaal6-8]. OrHa ocoOeHHO MpHUBJICKATENbHA HA CTaIUd MOJICPHU3AIINU, TaK
KaK COXpaHSETCs BCE CYIICCTBYIOIIEe O0OpYJAOBaHHE, HO MEXKIY CEThbI0 U JBHUraTelIeM BKIIIOYACTCS
HOBBIN JJIEMEHT — IPe0Opa30BaTeh YaCTOTHI, — PAJUKAIBHO MCHSIOIIUN TEXHUYCCKUN U SKOHOMUYECKUN
00JINK CHCTEMEI.
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CriocoO0oM IIaBHOTO PETyIHPOBAaHUS NMPH YAaCTOTHOM YIPABICHHH SIBISETCS U3MEHEHHE YacTOTEHI
MIPHIIOKEHHOTO K €T0 0OMOTKaM HaIpsDKeHHsI [6].

Cxema moboro mpeoOpa3oBaressi 4acTOThI COCTOMT M3 CHJIOBOW U ympaBisiomiel wacteit [7].
CunoBast 4acTb mpeoOpaszoBareiell BbINONHEHa Ha TpaH3ucropax IGBT, pabotarommx B pexume
AJIEKTPOHHBIX Kitouel. Cxema ynpaBlieHUs BBIOJIHACTCS Ha MUPPOBBIX MHUKPOKOHTPOJUIEPAX U obecre-
YMBACT YIPABJICHHE CHIIOBBIMH JJICKTPOHHBIMU KITIOYaMH, & TAKKe pelIeHHe OONBIIOro KOJIMYecTBa
BCIIOMOTATEIBHBIX 3a/1a4 (3aIUTa, KOHTPOJb, AMArHOCTHKA). COBpEeMEHHBIC YACTOTHEIE MPeoOpa3oBaTeIn
UMCIOT CTPYKTYPY C SIBHO BBIPRKCHHBIM OJIOKOM MOCTOSHHOTO TOKa (HEYHpaBJIsSEMbIH/YIpaBIseMbIi
BBITIPSIMUTEING + QIIIBTP), YTO MPUBEICHO HA PUCYHKE 4.

ACHHXPOHHBIA
TpexpazHsii ABWraTens
(uni opHohasHLIR) LC-chunsTp WkepTop ————
AMOGHBIA MOCT

QJ o

Pucynok 4 — CtpykTypa npeodpa3oBaTelis 4acTOThI C HEIOCPEACTBEHHBIM 3B€HOM MOCTOSIHHOTO ToKa [10]
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[MpeoOpazoBarenn uacToTel Ha TpaHzuctopax IGBT mo cpaBHEHHIO € THUPHUCTOPHBIMU TIPH
OJMHAKOBOW BBIXOJAHOW MOIIMHOCTH OTJIMYAIOTCS MEHBIIUMH Ta0apuTaMu, CHIDKCHHOW Maccoil
MOBBIIIEHHONW HAIEKHOCTHIO B CHIIy MOIYJIFHOTO MCIOJHEHHUS SJICKTPOHHBIX KITIOYEH M JTydIIero OTBOIA
TEeIIa ¢ TIOBEPXHOCTU CHIOBOTo Moayns [8]. OHM uMeroT OoJiee TONHYIO 3alIUTy OT OPOCKOB TOKA M OT
HepPEeHANPSDKEHNUS, YTO CYIIECTBEHHO CHUYKACT BEPOSTHOCTD MTOBPEXKICHUI U 0TKa3a 3JIEKTPOIPHBO/IA.

Hughpepenyuanvuvie ypasHenus MHO2008UAMENbHOLO ACUHXPOHHORO ANEKMPONPUBOOd ¢ npeobpa-
306amensamu yacmomsi. Ha OCHOBE MaTEeMaTH4ECKOTO OIHMCAHUS IEMEHTOB OJHO/IBUTaTeIbHON CHCTEMBI
«mpeoOpa3oBaTenb YacTOTBl — ACHHXPOHHBIA ABHrarenb» [9] cocTaBUM MaTeMaTH4ecKoe OIMCAHWE
AJIEMEHTOB CXEMBl MHOTOBHIATEILHOTO ACHHXPOHHOTO 3JIEKTPOIPHBOJA C YACTOTHBIM YIPaBICHUEM,
KOTOpasi COCTOUT U3 BHIIPSIMUTEISI HATIPSDKEHUS, QUIIbTPa, MHBEPTOPOB, ACHHXPOHHBIX JIBUTATEINEH.

VYpaBHeHuUs aCI/IHXpOHHLIX JBHUTraTesel 3anuieM B ciieaytomemM suae [9]:
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TJIe 7 — KOJIMYECTBO ABUTATENCH; Uy, » Ui,y s by s bno > Yine > Winp - COOTBETCTBEHHO, IPEOOPA30BAHHEIC
HaNpsKEHNUs, TOKU U TOJIHBIE MOTOKOCLENIEHH 0OMOTOK CTaTOPOB aCHHXPOHHBIX ABMraTenel; i,,, , i,,,
s Wonu» Wany - IPEOOpa3OBaHHBIE TOKM U MOJIHBIE IOTOKOCLEIUIEHUS 0OMOTOK poTopoB AJL; iy, » Iy,

Yonus> Yono - PE3YIBTUPYIOMINC TOKM HAMaronM4MBaHUA U I'NIaBHBIC IIOTOKOCHCIICHUS.

YpaBHEHHST aBTOHOMHBIX HHBEPTOPOB HANPSKEHHUS MOKHO 3ammucaTh B Buzae [9]:
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unuu :unu nu;
unnu :unm nu; (2)
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lnn :E(ZInufnu +llnuf;w)7

*

*
rae u,m , unu - HpeO6paSOBaHHLIG 3aJar0muec BO3ACHCTBUA, f;zu , f;w - YCPCAHCHHBIC KOMMYTAllUOHHBIC
(byHKLII/II/I; U op ~ QMIUIMTYAbl OHOPHBIX CUTHAJIOB; U, - HAIIPSDKCHUSA UCTOYHHKA IMUTAHUS MHBCPTOPOB;

i - YCpeIHEHHBIE TOKHM IHTAaHUS WHBEPTOPOB; U

nu

u - YCPCAHCHHLIC BBLIXOJIHBLIC HAIPAXKCHUA

nuu > nuv
WUHBEPTOPOB; Iy, , » I, - YCPEAHEHHBIE BBIXOJJHBIE TOKH HHBEPTOPOB.
YpaBHEHUs BHIIPSIMUTENEH HAMIPSHKEHUS UMEIOT BUA [9]
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- mpeoOpa3oBaHHbIC OCHOBHBIC TAPMOHUKH HAMPSDKCHUH HAa CHIIOBOM BXOAE Bbimpsimutens; f, ., f, -

npeoOpa3oBaHHbIC OCHOBHBIC TapMOHUKH KOMMYTALMOHHBIX (QYHKIHMH BbIIpsMuTens; 6 = - yron

ni
MOBOPOTa OOOOLICHHOIO BEKTOPa KOMMYTAIIMOHHOM (YHKLUWH BBIIPSIMHUTENS, WIH PE3yJIbTHPYIOLIETO
BEKTOpPA TOKA CETH, OTHOCHTENBHO OCH (ha3bl HAmpsHKCHHs ceTd; € - yroa MOBOPOTa CHCTEMBI

KOOpAWHAaT, U 1 - HAlIps>KE€HUEC U TOK Ha BBIXOC BBIIIPAMUTEIIA.

Bn % "Bn

st GuabTpoB 3B€HA MOCTOSTHHOTO TOKA MOXKHO 3aIlUcaTh ypaBHEHHS Buaa [9]:
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pl _ en - np.hp“Bn nu
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C6.qm
lcn = iBn _lnn 2
rac Rn T an.(i) - AKTUBHOC COIMPOTHUBJICHUC U NHAYKTUBHOCTD CIJIA’KMBAKOLICTO PEAKTOpa LC—(l)I/IHLTpa;

Cs4n - EMKOCTb KOHJICHCATOPHOM Oatapen GUIIbTpa; I, - TOK KOHAEHcaTopa pUiIbTpa.

Mamemamuueckoe  onucanue  9IeKMPONPUBOOA  CUCHEMbl  «Npeobpazoseamens — 4acmomol-
ACUHXpOHHbBIL  Ogueamenvy. DopMmupoBaHHe TpeOyeMBIX CTAaTHYECKUX ¥ JIWHAMHYECKHX CBOWCTB
ACHHXPOHHOTO YaCTOTHO-PETYIUPYEMOTr0 3JIEKTPONPHUBOJAa BO3MOXKHO JIMIIb B 3aMKHYTOH CHCTEMeE
pETyIMpOBaHUs €ro KOOPAMHAT, (PYHKIMOHAIBHAS CXeMa KOTOPOTo MpelcTaBieHa Ha pucynke 5 [10].

Hns yBenudeHus Auama3zoHa PEryIUpOBaHUsA IO CKOPOCTH B JAHHYIO CHUCTEMY pEryJIUpOBaHUS
BBOAWTCS OTpHIATeNbHAs oOpaTHas cBsa3b mo ckopocth[10]. IlosToMy B MaTeMaTH4eCKOM OIHCAHHU
MEPEXOIHBIX TPOLECCOB AJIEKTPONPUBOJA YUYHUTHIBACTCS 3Ta oOparHas cBsizb. CTpyKTypHas cxema
cuctemsl [TU-A]l ¢ oTpuriatenbHON 00paTHOM CBS3BIO MO0 CKOPOCTH TIOKa3aHa Ha pucyHke 6 [10].

OTMeTHM, YTO CTPYKTYpHAasi CXeMa, B COOTBETCTBHHM C PUCYHKOM O, SIBISETCS JIMHEApU30BaHHOU
crcteMoit anextporpuBonal10].

Ha cxeme (prcyHOK 6) mpuHATHI crieaytomue obo3Hauenusi[ 10]:

S — MOyib ’KECTKOCTH JIMHEApU30BaHHOW MeXaHHUecKou xapakTepucTuku AJl; T, — SKBUBaJIeHTHAs
JJICKTPOMAarHuTHAs TIOCTOSHHAS BpPEeMEHHW TIiemeil craropa u poropa AJl; kpy — TepemaTodHBI
koaddurent ¢pyukiuu [MY; Ty — mocrosiHHas BpeMeHH 1ienu ynpasienus [1Y; T, — ajeKkTpoMexaHu-
gecKasi MOCTOSIHHAs BpEMEHHU.
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P — perynsrop; /[ — naT4uk nepeMeHHbIX eKTponpuBoa; ITU — npeoGpa3oBarelrs 4acTOTH

Pucynok 5 — @ynkionansHas cxema 3aMKHyTol cuctemsl [TU-AJL [10].
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Pucynok 6 — CtpykrypHas cxema cucteMsl [TU-AJ] ¢ oOpatHOl cBsi3bro 10 ckopocT [10]

YpaBHEHUE JBUKCHUS, COTIACHO TNEpPeAaTOYHOW (QYHKIMU W| CTPYKTYpHOH CXEMBI, MOXKHO
3anucaTh B cienytomiem suae[10]:
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Aw 1
= . %)
AM -AM_, BT, p
WIn
dA 1
LY (AM-AM). (6)
a  prT,
CornacHo nepenatounoi ¢pyHkunu W, Oyznem uMeTsb cienytomiee cootHourenue [10]:
AM
S ™)
Aw,—Aw 1+T,p
KOTOPOE MOYKHO HamucaTh B Buje quddepeHimanisaoro ypasaenus [10]:
dAM
T — AM = f(Aw, — Aw). ®)
Ypasuenue [T, ucxons uz nepenarounont hpyuakuuu Wi, 3amumiem [10]:
dA
T djoo +A®, =k AUpc, )
a PC, nepenarounoiipyHkuen koropoit siisietcsst Wy, mpeacTaBuM ypaBHeHueM [10]:
t
Al]PC = kPC (AU3.C _AUo‘c)+J-(AU3‘c _AUo.c )dt (10)
0
WIN
dAU dAU
Tpo—L =kpTpe—=+AU, . 11
PCT ret e y (11)
Hpupamenne AU | 3anuuem B cienyromem suge [10]:
AU, =AU, -k, Ao, (12)

rae AU, - npupaieHune 3agaromero curuana; k, . - ko3 puiueHT o6paTHO# CBA3M M0 CKOPOCTH.

Bexmopunoe ynpasnenue acunxpouHviM  21eKmMponpugooom. JIByMsi OCHOBHBIMH CHOCOOaMU
OCYIIECTBIISETCIIACTOTHOE YIIPABICHUE aCHHXPOHHBIMH 3JIeKTpoaBruraTessivu [11,12]:

1. TMo ¢QyHKIMOHATBHON XapaKTEPUCTHUKE, CBS3BIBAIONICH HANpsDKEHHE M 4acTOTy CTaTopa
anekrponsurarens (U/f-xapakrepuctuke). [IpuMenseTcs 11 3IeKTPONPHUBOAOB, B KOTOPBIX OTCYTCTBYIOT
0co0bIe TPEOOBAHMS K THHAMHUKE;

2. BextopusiM. Vcnonb3yeTces 11 3JIEKTPOIIPUBOJIOB CO CPeIHEH U BHICOKON THHAMHUKaMHU.

Kaxnplii W3 HUX ajanTUpPOBaH K YaCTHBIM CIydasM C TOMOINBI0 (DYHKIIMOHAIBHBIX MOJYJICH,
BIUSIONINX HAa CTATUYECKHE W TUHAMHUYECKUE XapaKTePUCTHKHU AIIEKTPONPUBOOB. B Tabnume 1 mokazana
MPOU3BOAUTEIHHOCTD PETYIATOPA CKOPOCTH B TPEX BO3ZMOXKHBIX KOH(PHUTYPAIIHAX.

st mpOeKTUPYEMOTo MPOI0JIBHO-KIMHOBOTO CTAHAIMCTOBON TMPOKATKHU, C yUY€TOM KOHCTPYKIIUH,
BEIOMpaeTCss BEKTOPHOE YIpaBlieHHe, T.K. JaHHBIA CIIOCOO SBJISAETCS AOMUHHUPYIOINIMM YTPABICHUEM B
MPUBOJAX MEPEMEHHOIO TOKA, IJI€ MATEMAaTUYECKOE OMUCAHUE 3JIEKTPOMArHUTHBIX U AJIEKTPOMEXaHUUYEC-
KHUX IPOIIECCOB B MPUBOJAX BHIMOIHAETCS BO BpaIlarolieiicss cucTeMe KOOPAUHAT, OPUECHTUPOBAHHOM MO
BEKTOpPY TOTOKOCIICTIEHHsI poTopa diekTpoaBurarens. CoOBpeMEHHbIE MPeoOpa3oBaTeNd YacTOTHI
YYHUTHIBAIOT BEKTOPHBIC alIrOpuTMbl yrpaeieHus [12]. B Takux npeoOpa3oBarensx 4YacTOTHI, Kak
MpaBUIO, OTCYTCTBYET NOCTYN K CTPYKType KOHTYPOB PETyJIMpPOBaHUS U K HACTPOHKE MHapaMeTpoB
PETYISATOPOB DSJICKTPOMATHUTHBIX TEPEMEHHBIX, T.K. HACTPOUKH BBITIOJNHAIOTCS AaBTOMATUYECKU TI0
JIAaHHBIM JBUTATeliel, BBOAMMBIM B MPOTpaMMy aBTOMaTH4eckoil HacTpouku [12]:P,,,— HOMHUHAIbHAS
MOIITHOCTh Ha Bajy; M, — HOMAHAIbHAS 4acToTa BpameHUS, U ony /Ulnowa — HOMUHABHBIE HAMPSHKSHUS
MIPH COCTMHEHUH OOMOTOK B CXEMY «3BE3/1a» M CXEMY «TPEYTOIbHUK»;/ uoyy / I1noma — COOTBETCTBYIOIIHE
HOMUHAJIbHBIC TOKH; fiy0y — HOMUHAIBHAS YACTOTA CETH; p,; — YUCIO Map MOIIOCOB; #yoy — HOMUHAIBHBIN
KIT/; coS@uon — HOMHHANIBHBINA KO3()(UIMEHT MOMIHOCTH; k; — KPATHOCTb ITyCKOBOTO TOKA, k7= nycx/1nom;
ky — KpaTHOCTB ITyCKOBOTO MOMEHTA, ky=Myei/Myow; 4 — KPATHOCTH KPUTHYECKOTO MOMEHTA, A=M,/M,io\;
Js — MOMEHT MHEPLIUU JIBUTATEIS; k’M — KPaTHOCTh MUHUMAJIBHOTO MOMEHTA, k’MZMmin/MHOM.
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Tabnuua 1 — CpaBHUTENbHAS TabIHMIA IPOU3BOANUTEIBHOCTH PETYISITOPA CKOPOCTH B TPEX BOZMOXKHBIX KOHpUrypauusx [11]

BexTopHoe ynpasieHue

Ioka3zarenu CkanspHoe ynpaBieHUs
6e3 maTuMKa CKOPOCTH C TaTYNKOM CKOPOCTHU
Jlnana3oH peryiupoBaHus 1-10 1-100 1-1000
YacToTa npormycKaHus 5-10In 10-15T 30-50I'n
TouHOCTH CKOPOCTH 1% 1% 0,01%

QDyHKIMOHAIbHAA CXEMa BEKTOPHOTO YNPAaBJICHMS, PEaJU30BAHHOIO B CHUCTEME YNPaBJICHHUS aCHH-
XPOHHBIM 3JIEKTPOJIBUTATENIEM, TTOKa3aHa Ha pucynke 7 [13].

B nmanHoO#i cucteMe mpenycMOTpeHa BO3MOKHOCTh YIPaBJICHUS MHOTOABHIaTEIbHBIMU 3JICKTPOIIPH-
BOJaMM, B3aMMOCBS3aHHBIMH MEXaHMYECKHM 10 Harpyske [12]. J[locturaercs 3TO ymnpaBieHHEM
COCTaBJIAOIUMH [, 1 [,BEKTOpa TOKa CTAaTOpa, IepBas M3 KOTOPBIX INPONOPLUHOHAIBHA MOMEHTY
JBHUIaTellsl, a BTOpas — MOTOKOCUENJIEHUIO0. 3HaueHus [, U I, OLEHUBAIOT IO JAMHAMUYECKOH MOJEIH
JOBUraTeNsi, COCTABICHHOW IIyTEM MPEICTAaBICHHS MIHOBEHHBIX 3HAUYCHMH MEPEMEHHBIX B BHUAE
pe3yIbTUPYIOIIMX BEKTOPOB M IE€pexofa K BpaLIAlOUIMMCSA CHCTeMaM KoopauHaTt. B cucreme
MpeIyCMOTpEHa BO3MOXKHOCTh OTpaHMYEHHs MOMEHTa JABHUraTelii B COOTBETCTBUM C 3aJaHHBIM
3HAYCHUEM U YIIPABJICHUS HHTCHCUBHOCTHIO N3MEHEHNSI MOMEHTA.

Coenacosannoe @paujenue npuodo8 pabouux 6anKo8 HPOOOILHO-KIUHOB020 CMAHA JUCMOBOU
npoxamxu. B TIpoeKkTHpyeMOM MpONOJIBHO-KIIMHOBOM MPOKATHOM CTaHEe HEOOXOJMMO OCYIIECTBHUTH
coracoBaHHOE BpaleHue 3nekTpoasurateneil [14]. Ha pucynke 8 mokasaHsl HATh 3JEKTPONPHUBOAOB
mpokaTHoro ctaHa. IIpeoOpazoBatenmmu wdactoTel I[IUI1-ITY2 acuaxponHsix msuraterneir AJ[1-AJlS
BKITIIOYAIOT B ce0sl HEOOXOMMBI Ha0Op CHIIOBBIX MOJIYJed W Momylel ympasieHus. OOmias cKopocTb
3IIEKTPONPHUBOAOB 33a€TCSI CUTHAIOM 0,,, OCTYMAIOIIAM Ha BXOJABI MpeoOpa3oBaTeNieil 4acTOThl yepes
ycTpoiictBa 3amaHus cootHomeHui ckopocredr (3CC) k.. YcrpoiictBo 3CC BkoyaeTcs Tak, 4TOOBI
00eCTIeYnTh YIPaBICHUE KaXIbIM 3JICKTPOIIPUBOAOM.
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Pucynok 7 — @yHKIMOHaNbHAS CXEMa CUCTEMBI BEKTOPHOT'O YIPABIEHUS CKOPOCTH
YaCTOTHO-PEryJIUPYyEMOI0 ACUHXPOHHOTO nBUraress [13]
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Peanuzanus cucteMbl COrIacCOBAaHHOTO BpAIICHUS 3JICKTPOJIBUTATENICH AIEKTPOIPUBOAA IPOIOIBHO-
KIIMHOBOTO CTaHa BBIMOJHSACTCS C MOMOMIBIO CIHEIHATBHBIX MOJIYJIEH MPOrpaMMHUPYEMBIX JIOTHYECKUX
KOHTpoyiepoB. llepBblii mpuBox cTaHa SABISETCS BEAYIIMM, OCTAJbHBIE YETHIpE MPUBOJAA SBIISIOTCS
BEIOMBIMH. YCTpPOHUCTBO 3amaHusi ckopocTd 3C BXOOUT B COCTaB MOIYJSI KOHTpOIJIEpa MEPBOTO
npuBoa. [Ipu ympaBieHWH BCeMH 3JEKTPONPHUBOAAMH OT TEXHOJOTHYECKOTO KOHTPOJUIEpa BO3MOXKHA
peanu3anus Nocie0BaTeIbHOTO U MapaUIeIbHOTO YIPABIEHUS CPEICTBAMU STOT0 KOHTPOJLIEpa.

CoOTHOIIIEHUS! CKOPOCTEH JOKAIBHBIX AJEKTPOIIPUBOIOB B OOIIEM BHUE ONMPEAEISIOTCS PaBEHCTBOM
[12]

w; U,

(;_Jril = % = Kccit1s (13)
rie keo; — KOOPQUIMEHT YCTPOHCTBA 3a/laHUsl COOTHOIICHUSI CKOPOCTEH, MPUHUMAKOIIUN B TPOCKTHPYE-
MOM cTaHe k> 1, T.K. TONIIMHA TPOKATHIBAEMOW TMOJOCH YMEHBIIAETCS, CIEIOBATENBHO, CKOPOCTh
MOCJIETYIOIIUX DICKTPOIPUBOIOB OOJBIIE MPEIBITYIIHX.

Tpebyemoe 3HauCHHE k. ; YCTAHABIUBACTCS B 3aBUCUMOCTHU OT 3a/IaHUS TOJIIUHBI 00padaThIBacMON
nojocsl [12].

Usp = KecaUs05 Usz = Kee3VUsz = KeesKecaUso- (14)

B nsTuaBHraTeNbHOM  3NEKTPONPHBOJE MPOKATHOTO CTaHA MPUMEHEHBI WHIWBUIYallbHBIC
yrpasisiembie ipeoopazosatenu (YII).

Paboune Bayiku KaXKII0# KJIETH MPOKATHOTO CTaHA UMEIOT MIPUBOJ OT OTIEIBHOTO JIEKTPOIBUTATEIISL.
OCHOBHBIMH TIPEHMYINECTBAMU HWHAWBUAYATHHOTO MPUBOJA BAalKOB SIBIAIOTCS [2]:  yBelWdYeHHE
MpeJeTbHON MOIIHOCTH, KOTOpasi MOXET ObITh MPUIIOKEHA K KQXKIOMY BalIKy; YMEHBIIICHHE CyMMAapHOTO
MOMEHTa MHEPIIMH, TIPUXOISIIEIOCsS Ha SAUHUILY MOUTHOCTH MPUBOJA. Y MCHBIIECHUE MOMECHTA HHEPIIHH,
B CBOKO Ouepe/b, JACT CICAYIOIINE MpEeUMYyINecTBa [2]: YMEHbIIAETCS MPOJOKHUTEIBHOCTh MPOKATKH
BCJICJICTBUE YBEIMYCHUS JIOMYCTUMBIX YCKOPEHUH W 3aMeIUICHUI; COKpaIlaeTcs pacxoj JHEepruu Ha
IMPOKATKy W Ha HAarp€BaHUC JJICKTPUYCCKHUX MaIllMH; MCHEC OIMaCHbBIMU CTAHOBATCA CPBIBBI IIPU 3aXBaTe
Metaiia. CKOpOCTh 3axBaTa M3-3a U3MEHCHHS YCIIOBUH 3aXBaTa MOXKET OBITh YBEIUYCHA, YTO IPUBOJUT K
BO3PACTAHUIO CPEJIHEH CKOPOCTH MPOKATKH U, CIEIOBATENLHO, K POCTY MPOU3BOJAUTENILHOCTH CTaHA.
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PucyHOk 8 — OyHKIMOHAIBHASI CXeMa CHCTEMbI COTIACOBAHHOTO BPAIICHUS
UIEKTPOABUTraTeIeil HIEKTPOIPUBO/IA IPOKATHOIO CTaHA

DNEKTPONPUBOA MPOEKTUPYEMOTO MTPOKATHOTO CTaHA BHIMTONHSACTCS HEPEBEPCHUBHBIM C OJHO30HHBIM
pPEeryIupoOBaHUEM CKOPOCTH, T.K. MPOKATKAa METAJUTHYECKOM MOJIOCH! MPOUCXOANT B OJHOM HaIpaBIICHUU.
JlokanpHBIE CHUCTEMBl YNpaBICHHUS KaXKIbIM SJICKTPOJABUTATENIEM KJIETEH MPOIOIbHO-KIMHOBOTO CTaHA
BEITIONHSIOTCSL 110 THIIOBBIM CXeMaM. B3anMOCBSI3b JIOKaJIbHBIX CHCTEM DJJEKTPONPHUBOIOB pPadOUMX
BaJIKOB OCYILIECTBISIETCS MO WENMHM Harpy3km depe3 oOmiee oOpabaThiBaeMOe IOJIOTHO W MO UEMH
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ynpaBleHHs IS 3aJaHus OOIEei CKOPOCTH AIIEKTPOIIPHBOJIOB M COTIIACOBAHUS CKOPOCTEU DIEKTPOIPH-
BOJIOB OT/AEJIHLHBIX KIETEH.

Peanusayus muocoosucamenvrozo nekmponpusooa ¢ 4acmomHuIM YNpasieHuem Cmana JUCMo8oll
npoxamku. B cBs3u ¢ TpeOOBaHUSAMH TOYHOCTH TMOJY4YaeMBIX IIOJIOC TIO TOJIIMHE, TUIAHIIETHOCTHH
JIIPYTHUM TIapaMeTpaM B MIPOCKTUPYEMOM IPOKATHOM CTaHe OyAeTOCYIIEeCTBISATHCS YIIPABICHHE HAYaIbHON
HACTPOUWKOW CTaHa W QJaNTHBHOCYIPABICHHE pabOYMMH pEKUMaMH CTaHa C  I[OMOIIBIO
npeoOpa3oBaTeNicii 4acTOThl M INEPCOHAIBHOTO KoMIbioTepa. Ha pucyHke 9 mpencraBiieHa cxema
MTOAKJTFOYCHHSI peodpaszoBarens 9acToTel Altivar 71 [15,16].

Hcxons u3 pa3smMepoB UCXOIHOM MOJIOCHI, SIBISOIIEHCSA 3arOTOBKOM ISl TOPSAYEH WM XOJOIHOU
MPOKATKH, BBIUUCISIOTCS PEXHMBI Pa0OTHl TMPOKATHOTO CTaHa, O0OeCnedrBalomue TOJTydYeHHe
OKOHYATEJIbHBIX Pa3MEPOB U (OPMBI.
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Pucynok 9 — Cxema noxkimodeHus npeodpasoBareins 4acToTsl Altivar 71 [15,16]

[IpoekTrpyeMsblii cTaH JTUCTOBOM MpoKaTKu uMmeeT NATh kiered K1-K5, B koTopbix ogHOBpeMEHHO
MPOMCXOANT MPOKATKa MeTayla. MeTayul ABMXKETCS B OJAHOM HalpaBlICHWH, H B KaXIOH paboueil kietn
IPOU3BOJAUTCAIIOCIEA0BATEIbHOE €ro o0XkaTHe. Bce KileTH OCHAIEeHbl aCHHXPOHHBIMHU 3JIEKTPOIPUBO-
JlaMHU, OCYILECTBISIOIMMY PEryJUPOBAHUE CKOPOCTH, IOIJEPKAHUE MEXKKIECTEBBIX HATSIKEHUU U
TOJILIMHBI METaJUla B 3aJaHHBIX npenenax. B kaxmoil kinetn umerorcs paboune U omopHele Baaku. K
pabounM BankaMm vepes nepeaaTounblii Mexanusm ([IM) nprcoeuHeH acCHHXPOHHBIH TBUTaTEIb.

HopmanbHblil pekMM NPOKATKU METAJIMYECKOM IOJIOCHI JO 3aJaHHOW TOJIIMHBI IIPOKATHIBAEMOMN
MOJIOCHI BO3MOXEH IPH CTAaOMIM3aLUU COOTHOLIEHUH CKOPOCTEH BAaJKOB BCEX KJIETEH MPOKATHOIO CTaHA
U OIHOBPEMEHHOM pPETYJIMPOBAHUH CKOPOCTEH 3IEKTPONPUBOAOB NPeoOpa3oBaTEIsIMU YacTOTHL. JTO
HEOOXOOMMO, YTOOBI MONYYUTh HEOOXOAMMBIC 3alpaBOyHble M pabouue ckopoctu. TpeOoBaHUs K
COOTHOUIEHHUIO CKOPOCTEH YCTaHABIMBAIOT M3 YCJIOBHS PAaBEHCTBA IOCTOSHCTBA CEKYHAHBIX OOBHEMOB
MeTallla, IPOXOASIIEro B €IMHUILY BPEMEHH, a 3aJaHHbIC PAaCTBOPBIBAIKOB— U3 YCIIOBHM TEXHOJOTHU
IPOKaTKM MeTajula. 3aJaHHble 3HAYCHHS TONIIMHBI OOECIEYUBAIOTCS CHCTEMAaMU pEryJlIHpOBaHMA.
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[IpenmonaraeM, 4To B KOMIUIEKC yTpaBieHHWS OyIyT BXOIWTH CTaHIMS OIepaTopa C MepCOHAIBHBIM
KOMIIBIOTEPOM, TEXHOJIOTHUECKNI KOHTPOJLIEP, CETEBBIE CPEACTBA, CPENICTBA YIPABICHHUS IIEKTPOIIPUBO-
JlaMH, BXoJsiue B coctaB 010koB yrpasienus (BY). C pacnpeeneHHON cHCTEMOW YIIpaBIeHUS TEXHO-
nmormyeckuM TporieccoM (PCYTII) cBsi3p KoMIUTIeKca YIIpaBICHHS OCYIIECTBIIICTCS Yepe3 MEKCETeBOU
npeobpazoBatens (MII) (pucynok 10).

102 1103 | l'}KHCO ] ]MIH[
1

BPCYTII

Pucynok 10 — MHTerpHpoBanHas CHCTEMa MHOTOABUTATEIFHOTO 3JEKTPOIIPHUBO/A CTaHA JTMCTOBOH MPOKATKU

Ha pucynke 11 npencrasieHa CTpyKTypa yIpaBlIeHUs MHOTOJIBUTATEIBHBIM aCUHHXPOHHBIM 3JIEKTPO-
npuBoAOM [17], BEIIIOJIHEHHAS 1Sl CTaHA FOpSYEH U XOJIOAHOU MPOKATKU TOHKHUX IOJIOC.
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Pucynok 11 — Ctpykrypa ynpaBieHUs MHOTOJBUTaTEIbHBIM
ACHHXPOHHBIM JJIEKTPOIIPUBOIOM CTaHA JIUCTOBOM MpokaTku [17]
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TSX Premium — OauMH W3 NPOTPaMMHPYEMBIX JOTHYECKHX KOHTPOJUIEpOB KommaHwm Schneider
Electric, 3aHnmaromuii cpemHee 3BEHO MO CIOXKHOCTH Tporpammupyembix 3agad [17]. TSX Premium
MO3BOJIICT PEIINTh CIOKHBIC 33Ja4d: BBOJA, 00paboTKy M (OpMHUpOBaHME TUCKPETHBIX M aHAJIOTOBBIX
curHasnos, PID5 perymmupoBaHue, MO3UIIMOHUPOBAHUE, OBICTPHIA CUET, OpTaHHU3AIMI0 TUAIIOTa C OIle-
paTopoM, COKpalleHHUE BPEMEHHM PEaKkLMHM YCTPONCTBA YNPAaBJICHUS HA BHEUIHUE BO3ACHCTBUS U T...
KouTposniep cocTOUT U3 onpeeieHHOro KOJTU4ecTBa MOAYJIeH, B 3aBUCUMOCTH OT CTEIIEHU yIPaBJICHHUA,
KOTOpBIE KpemsaTcst Ha oaHoM mmaccu. TSX Premium moxeT ympaBisiTh A0 16 1maccu npu oOmiei AnnHe
KaHajoB cBA3u 70 450 MeTpoB.

BBICOKOCKOPOCTHOW TIpoLecCOp W MOIIHAs ONepanuoHHas cuctema mo3BoysT TSXPremium
HaWIy4IIUM 00pa3oM COOTBETCTBOBATH TPEOOBAHMSM, CBA3aHHBIM C BPEMEHEM PEaKkIHMU U CIOKHOCTBHIO
3NEKTPOIPUBOIOB CTaHAa JIUCTOBOM mpokatku [17].

CurHansl ¢ JaTYNKOB CKOPOCTH — DHKOAEPOB OO YIJIOBBIX MOJOKEHHSIX POTOPOB HUepe3 KaHaJIbI
cBsizeil mepenatotrcas B AdvantysSTB, FTB — cuctema pacnpeneneHHBIX BBOJOB/BBIBOJOB ISt
MOAKIIOYEHHS] K JaTYMKAM CKOPOCTH U akTyaTapaM OT IPOrpaMMHPYEMOro JOTHYECKOro KOHTpOJUIepa ¢
YCTaHOBJICHHBIMU Kabemsimu [17].

brmaromapst mmpoxoil ramMmme MOIyJie BBOJA-BBIBOJAA W HMHTETPUPOBaHHOW TexHomoruum XSBUS
koHTposuiep PREMIUM MokeT npuMEHATHCS [ PELIEHUs 3a/1ad aBTOMaTU3aluy MpoLecca MPOKaTKU
TOHKHX TIOJIOC C MHHHMAJIBbHBIMHU 3aTpatamu [17]. Wcmonp3oBanme Mopyiell BBOAA/BBIBOMIA BBICOKOM
wiotTHoctd (32 wim 64 kaHama) ¢ coemuHMTessiMu Tumna Telefast 2 wiam TepMUHANBHBIX OJIOKOB ¢
MIpeBapUTEIbHBIMI COCTUHEHUSIMH CHMIKAET 3aTPaThl M IMOBBILIIAET KauecTBO coenuHeHH. CoueTaHue
OBICTPBIX BXOJIOB C MPOTPaMMHPYEMBIM BpeMeHeM (hMIbTpallid, 3a7ad 00pabOTKH COOBITHH, KOPOTKOTO
BPEMEHH BBITIOTHEHUS IPUKIIAIHON IPOTPAMMEBI M BEIXOIOB CO CXEMaMH OBICTPOH pa3psiiKu 3HAYUTEITHHO
YMEHBIIIAET BpEMS peakiiiu.

B nacrpoiikax [1JIK M0XHO aBTOMaTHYECKU 3aJaTh TONILKHBI MPOKATHIBAEMOU MOJIOCH C MTOMOILBIO
KOMaHJi0anmnapara, yCTaHOBJICHHOI'O Ha CTaHE, a TaK)Ke BO3MOYKHO PYyYHOE 3aJaHUE TOJIIIHUHBI TOJOCHI C
MOMOIIIbI0 MHOTOMNO3MLIMOHHOTO mepekitouarens [15]. Ilporpammupyemble Jorudeckue KOHTPOJUIEPHI
MIPEJCTaBIEHbl HECKOJbKHMHU CEpUSAMH, B TOM 4YHCIE B BHJE KapThl pacIIMpEHHUs, YCTaHABINBAaEMOH
BHYTpb IpeoOpazoBareneil 4acToTel cepun Altivar71, 94To Takke ynpoiaer MOHTaxX.

TakuM 00pa3oM, UCIONB30BAHUE MPOTPAMMHUPYEMBIX JIOTHYECKUX KOHTposiepoB PremiumTSX st
KOHTpOJII M YIpPAaBICHUS YacTOTHBIMH NpeoOpa3oBaTeNsIMU B MHOTOJBUIATENBHBIX AJIEKTPOIPUBOJAX
CTaHa JINCTOBOW TPOKATKHA OOECIIEUUT aJalTHBHYIOHACTPOWKY DPEryJIHMPOBAHHUSBBIXOAHOTO HAIPSHKEHUS
MpeoOpa3oBaTENANO KPUTEPHIO ONTHUMU3AINH MOTpedieHus annekTposHeprunno 30+50%, MOBHIMIEHUIO
koadduienra Momuoctd g0 0,9+1,0, Tem cambIM, O0CCIEYHTh COTJIACOBAHHOE BpAICHHE
3IIEKTPONPHUBOAOB pabOUNX BaJIKOB.

BriBoabl

ABTOMATU3MPOBAHHBIN AJIEKTPONPUBOJ] MHOTO(QYHKIIMOHAIBHOTO MPOJOIBHO-KJIMHOBOTO CTaHa,
HETNIOCPEJICTBEHHO YYaCTBYIOIIUI B TEXHOJOTHYECKHX IPOIECcaX MPOKATKA TOHKUX IIOJIOC, SIBISIETCS
000pyIOBaHNEM, OT TEXHHIECKOTO YPOBHS KOTOPOTO, HAAEKHOCTH, MPOCTOTHI B AKCIUIyaTallUHd 3aBUCUT
KauecTBO MPOKATHIBAEMBIX TOHKUX TOJIOC.

B pabote mnpemiokeHa Han&xkHas, MpocTas B OKCIDIyaTalli¥ aBTOMAaTU3WPOBAaHHAs CHCTEMa
VIIpaBJICHHSI PUBOAAMH MHOTO(DYHKITHOHAIEHOTO TIPOI0JIEHO-KIMHOBOTO CTaHA.
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A.B. BeKTypOB aThbiHAaFbl XUMHS FHUTBIMIAPSI HHCTHTYThI, AJIMAaThI K., Kazakcran
KOIl KbI3BMETTI BOMJIBIK-CHIHAJIBI OPHAKTA KOJIAKTBI BICTBIKTAN
7KOHE CYBIKTAU WIEMJAEY AIH KbIJIJAMAbIF bIH ABTOMATTBI PETTEUTIH )KYUE
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AnHoranus. JKympIcTa JXKyKa >KOJNaKTapIel HIEMIEYTe apHAIFaH KONKBI3METTI Y3IIKCi3 OOMIIBIK-CHIHABI
OpHAK YCBHIHBUIFAH. BOMIIBIK-ChIHAJBI OpHAK YIIIH aBTOMATTaHIBIPbUIFAH Kyile jkacainraH. by xyie unemuey
KBULAAMIBIFBIH peTTeyre MyMKiHAiKk Oepeni. JKonmak wuijeMaeyniH JKbUIIAMIBIFBIH aBTOMATThl PETTEY, COHFBI
KaracTaH HIBIFATBIH JKOJAKTBIH OepUIreH JKbUIJaMIbIFbI, KaacTap/a MeTaJbl HKaHIIYy PexiMIepl KoHE CEKYHIIBIK
KOJIEMHIH TYPaKThUIBIFbI 3aHbI OOMBIHINA iCKe achipblIaasl. OChIHIAN Karaaiia opOip KaractaH ©TETiH JKOJaKThIH
JKBUIIAMIBIFBI €CENTENII, 03y SCKEPLIiN MIIHOUIIKTEpIiH aiHamy >KbuimaMmIabeirsl Oepineni. JKyka KojgakTapbl
Wwiemieyre TikeJdeld KaTbhICaTblH KOIKBI3METTI Y3IIKCi3 OOMJIBIK-ChIHANBI OPHAKTBIH aBTOMATTaHIbIPbLIFaH
AIIEKTPIKETET1, )KOFaphl Callallbl )KyKa JKaJlaKTapibl *KacayFa MYMKIHIIK OepeTiH ceHiMIi, naiaananyFra KapanaibiM
JKaOJIBIK €KEH1 )KYMBICTA JQJICIICHT CH.

Tyiiin ce3mep: KOIKBI3METTI Y3IIKCi3 OOMIIBIK-CHIHAIBI OPHAK, WIIEMEY, *KYKa JKOJAK, aBTOMATTaHIBIPBUIFaH
ANEKTPIKETEK, ACHHXPOHIBIA KO3FAITKBIII, )KALTIK ©3TePTKIIIL.
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FINITE ELEMENT MODEL OF ELASTO-PLASTIC DEFORMATION
OF SHEET METAL IN CORRUGATED ROLLS
AND LONGITUDINAL-WEDGE MILL

Annotation. This article describes the current state and methodological features of numerical modeling of the
processes of processing of metal by pressure, the main problem points of traditional methods are identified. The
problematic issues of mathematical modeling and, therefore, the study of the strain-deformation state of the
processes of metal processing by pressure are analyzed. This article provides a defining system of equations for
describing the processes of warp deformation in screw-shaped rolls and a longitudinal-wedge mill, and the finite
element method of its solution. The main stages of creating a finite element model in the MSC.Super Forge software
package are described, as well as a method that allows us to predict the deformation distribution in the volume of the
deformable metal taking into account the microstructure features.

Keywords: processing of metal by pressure, rolling, screw-shaped rolls, longitudinal-wedge mill, finite element
method, deformation intensity, stress intensity, temperature.

C.A. Manrexos', B.H. AGcagbikoB?,
M.M. AkuméekoBa', 9.A. Tycynkanuesa', M.P. Mayenosa'

'K.1. Cot6aeB athiHaarsl Kasak yITThIK TEXHHKATBIK 3epTTEy YHHBEPCHTETI, AIMaThI K., Kazakcran;
2DB. BextypoB aTeiHIarsl XMMHASFBUIBIMAAPE] HHCTUTYTHI, AJIMaTHI K., Ka3akcatH

BYPAHIAJIBI HIIITHBLIIK TEH BOMJIBIK-ChIHAJIBI OPHAKTA
TABAKTBI-METAJIAbBI CEPIIIMAI IINTACTUKAJIBIK
AEPOPMALNUAJAYABIH IHETKI-9JIEMEHTTIK MOJIEJIT

AnHoTanus. Makanaga MeTaaaapabl KbICBIMMEH OHJEY MPOIECTePiH CaHIBIK MOICIBIACYAIH Ka3ipri yakbIT-
TaFbl XKarJaibl JKOHE METOJOJIOTHSIIBIK epeKIIeNiKTepi jka3puirad. J{ocTypii omicTeMenepiH Heri3ri Macenesiepi
KepceriireH. Meranjapasl KbICBIMMEH OHJEY NpOLECTEepiH MaTeMaTHKaJbIK MOJEIbICYAiH, OCBIMEH Oipre Kep-
Heyli-neopMalrsuIbl KYHIi 3epTTeyAiH Macelnenepi TalkpulanFaH. Makanana OOMIIBIK-ChIHAJIBI OpHAK IeH OypaH-
JTAJTBl MINNHOUTIKTEe JalbIHIAMAaHbl JeopManusuiay sl OeWHeNey YIIiH KOJJaHBUIATHIH aHBIKTAYIIBI TECHACYIICP
JKYHeci jkoHe OCHI TeHAEYJepIi MeMIeTiH meTKi neMeHT omicremeci kentipinren. MSC.Super Forge xemenai Oar-
JapiIaMachlHIa MIETKi-3JIEMEHTTIK MOJENB/II KYPYABIH HETI3ri caThUIaphl, all TaFbl Ja MUKPOKYPBUIBIMIBI €CKEPiIl
nedopManrsIaHATBHIH KeJeMie e OopMalUsIHBIH TapallyblH O00JDKayFa MyMKIHAIK OepeTiH omicTteMe OeifHEeIeHTeH.

Tyilin ce3mep: MeTanmapasl KBICBIMMEH OHJACY, WieMaey, OypaHmansl MiIIiHOTIK, OOHIBIK-CHIHAIBI OpHAK,
HIETKI AJIEMEHT oici, AeopManus KapKeIHABUIBIFBI, KEpHEY KapPKBIHABUIBIFBI, TEMIIEPATypa.

Mertangapapl WIeMIEreH Ke3le KaliMa MaTepualJapbIHBIH KepHEeYi-AeQopMalusIanFral KyHiH
(KIK) ecenrey ymiiH aHaTMTHUKAJIBIK SAiCTEp.li KOJNAAHYABIH IIekTepi Oap. EH OacThIchl, onapra e3apa
OPEKETTECETIH HbICAHAap TEOMETPHUSCHIHBIH KYPIACSIUIITIH, TaliJaTaHbUTATEIH MaTepHaIaap KaCHeTTEPiHIH
CBI3BIKTHI 0OJMayblH, COHBIMEH KaTap, OCTTEpHiH >KaHACBIl JCEPJICCYIHIH EpPEKIICNIKTepiH ecKepy
KaXETTUIIrH KaTKpI3yFa Oonanbl. CoOHABIKTaH, MeTanaapabl KbickiMMeH oHzey (MKO) ecentepin meunry
YIIiH CaHMBIK 91iCTEP/Ii KOJIIaHy KeH TapallbIMFa ve OOJIbI, MOCENeH — MIeTKI SJIEMEHTTEp 9Mici.
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Byn omicTiH MoHIHE CTaHIAPTTHI AIIEMEHTTEPMAl KOJIJIAHBII TYTAC OPTAaHBI TUCKPETTI OelHeneyxi
)KaTkb3anel [1]. Ochl cTaHmApTTHI SJEMEHTTEp YIIH Kyml TeH AedopManus apachliHIArsl e3apa
OaliTaHBICTBl OpHATATBHIH MiLIIHE3repTy QYHKUUACH Oenrinmi. bip Hblcan smeMeHTTepi e©3apa TyMHiH
HYKTelepiHae OaimaHbICKaH, OJlap YKaKbIH AJIEMEHTTep YIIiH opTak 0ombi Tadbuiaap!. LllemnriMin Ta0ybiH
OapIIBIK KAXKETT1 MIEKapabIK IapTTapblH OCpTeHHEH KeHiH, Oap epKiHIIK Aopexernepi OONWBIHITA OapIbIK
TYWIH HYKTENEepiHIH OpBIH aybICYblH CHUNATTAHTBIH JaepOec TYBIHABUIAPABIH IU(GepeHIUATIBIK
TeHJeyJep Kykeci KypbUIaabl )KoHE LICUTisie/li, OFaH KOca HbICAHHBIH KepHEYJIi-aegopMalysianFad Kyni
AHBIKTAJIA IbI.

JKanmer sxarmaiifa, merki anementrep aicid (ILIDO) konmansin MeTangapasl KbICBIMMEH OHICYIIH
KK ecetey keneci Heri3ri caTbiiapaad Typaast [1]:

1. 3epTTey HBICAHBIHBIH T€OMETPHSICHIH TYPFhI3y (KOWBLUIFaH MaKcaTKa OaiIaHBICTBI eKiedmeMi
HEMece YIIeIeM/I);

2. bactankpl nmepekrepai Oepy (maiimamaHbLIATBIH MIETKI BJIEMEHTTEp TYPIH OHE KacHETTepiH
TaHaay, MaTepuaiiap KacHeTTepiH Oepy);

3.3epTTey HBICAHBIHBIH MIETKI AJIEMEHTTIK MOJIETIH Kypy (IIeTKI SJIEeMEHTTEp TOpPHI TYpiHAe
T€OMETPHSIIBIK MOJICIIB/Ii YCHIHY);

4. MogenbaiH >KYKTelnyl MeH OeKiTUTyiHiH IIeKapanblK IIapTTapblH Oepy (KyKTeMmenepni Tycipy,
MOJAENb TYHIHIAEpiHE OEpINTreH epKiHAIK mopekenepi OOWBIHIIA OpPBIH ayBICTHIPYJIApFa IIEKTEY KOIO,
MOJIeNTb 3JIEMEHTTEpl apachlHAa TYHICY jkoHe Oacka e3apa opeKeTTeCyAiH TYpJepiH TeHJIeYJIepMEH
cumarTay);

5. KK ecentey (KOMEAaHBUIATBIH €CeN IIEMIKIMITIH TYpl MEH KacHeTTepiH Oepy JKoHEe ecemTi
MIENTyIiH JKYPICiH aHBIKTAaWTBIH OacKakyWre Kenripymijaepai Oepy. Ecemrey aBTOoMaTThl TYypIe
Kyprizineni).

JKyMBICTBIH alFamKkbl CaThUIAPBIHBIH Oipi OONBIN 3€pTTENETiH HBICAHHBIH TEOMETPHAICHIH KYpy
canananel. Omtkeni, KJK kepcerkimrepin xXoHe nedopManusUIaHATHIH AadbIHIAMaHBl KYpPaThIH
AIEMEHTTEPIIH JKYKTEIYyiH 3epTTEreH Ke3le TeOMEeTpUs aca MaHbBI3Ibl MOHTe Me Ooyanbl (HBICAHHBIH
KYPBUIBIMABIK €pEKIIETIKTEPiH TeOMETPUSIIBIK 9pTYpili OeiiHemney, apTypil KepHey KOHIEHTpaluusIapblH
TyablpyabiH HoTIKeciHae KJIK mapaMerprnepin ecenteyain opTypii HOTHKECIHE allbIlT Keledi).

Mimrini opTypii mimiHOUTIKTEpAE WIEMJAETeH Ke3le Maiaa 0oNaThlH METal aFbIChl CTallMOHAPIIBI
nporecc OonbIn TaObUIMAaiIpl. OWTKEHI Yiikenmic >karaibl yHeMi esrepin oTblpaabl. byn ecenTti eki
emmemM/i aedopManusra KeNTipyre MYMKIHAIK OepMeifi, SFHH YII OIIIeMIi MaTeMaTHKaIbIK
Moxaenbxkacay Taman eremi. MSC.Super Forge OarmapiamachlH KOJIAHBIT KYPBUIBIMBI  KypIeii
MIIiHOUTIKTEpAE KOJAKTapIsl WIEMICYAl 3epTTey VIIIH JKacalfaH MOJENbIep, KypAenl mimriHi Oap
KypaJMeH LIEKTeIreH KeJeMAer1 YIKeH IIacTUKAIBIK JedopMalisiiapasl eCKepei.

Anvikmayviw menoey oicyiieci.OChl XYMBICTaTab0aKTHI METAIABI OypaHIaIBI MIIiHOLTIK TeH OOHITBIK-
ChIHAJIBI OpPHAKTA WJIEMJCTEH Ke3i/e maiiaa 00k, JuHaMUKaIbIK e3repeTid KK aHbIkTay KaxkeT OOJIIbI.
KK ecenrey ymriH keneci (pyHKUusapasl nagananaMsis [2,3]:

G = Gy ()C, Vs 2, t);
x = x (X0, Yo, Zo, 1);

Y =¥ (X0, Yo, 20, 1); (D
z =z (X0, Y0, Z0, 1);
p=p(x, 210,

MYHJAFBl Xo, Vo, Zo, X, V, Z — Oe(opMalysiaHaTelH JEeHEHIH MaTepHalIblK HYKTECIHIH 0acTamKbl yKoHE
aFbIMIBIK KOOPAUHATAIAPEI; P — THIFBI3ABIFBI; { — YaKbIT.

Ochl mamanapasl aHBIKTaJIaThIH MEXaHUKAJIBIK alHBIMAbLIap Jemn ataiapl. Omapasl YaKbITTBIH Ke3-
KeJIreH Me3eTiHe qeopManysiiay OuIarbiHIa Ta0abl.

(1) ¢JysxoEATapMBIHAHOAH KO3FalbIC IEH Y3IKCI3OIKTIH JudQepeHunaniplK TeHAeyIepiMeH
OaitmanpickaH [2,3]:

C,,tPg = pPa;

2
d_p + LU 0.
dt

ij
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(2) dopmynacel oH Oenricizfi (G; YIIIH anThl, ®; YIIH YII, OFaH KOCAa THIFBI3ABIK p) OaiIaHBICThI-
PATBIHIBIKTaH, TYTac OpTaJap MEXaHHKACBIHBIH MAaTEeMaTHKAIBIK OMICTEPIMEH OJapipl IIEIly KHbIHFA
COFa/IBL.

MeHnmrikTi Macca Kymrepi gMeH yaey o MoHaepi MKO kenrtereH mpouecTepiHie >KETKLTIKTI a3
MOHJIepTe HEeMJICHTeH >KoHEe onapibl eckepmeyre Ooianmel. CoHma (2) gopMyriaHbl Kejleci Tere-TeHIIK
muddepeHnnanapK TeHIeYyiHe TypiieHaipyre 6omanbi[2,3]:

o, =0. 3

qsJ

(1) TeHmeymep XYyWeciH IIemTy VINIH alThl TEHACY >KeTicredmi. byn Temmeynepnmi wieMaey
TEOPHSACHIHIA JeQOopMalisUIaHaTBIH MeTallll KacHeTTepiHe OalijlaHbICThl aHBIKTalael. Unemuey
TeopusichiHAa Oy antel Teraeyai KK ¢usukansik 6aiinansic TeHaeyi aemn ataiast [2,3].

Keprey MeH nedopmaiiusi >KbUITAMIBIFBI JICBUATOPJIAPBIHBIH ChIHAPJIAPHl KONTEreH JKarjaiaa
TIPOTIOPITMOHAAB  OalaHeIcTa OOJATHIHABIFEI WIEMACY TeopusachiHaH Oenrimi [2,3]. [lmacTukambix
nedopMaliisi TCOPHUSICHIHAA MYH/Ial MPOMOPIMOHANIBUIBIKTEL KEPHEY MEH JehopMaliusi >KbUIIaMIbIFbI
JICBHATOPJIAPBIHBIH MPOMOPIIUOHAIIBIFGI JCTT ATaN/IbI.

Kepuey w™meH gedopmars IKbUIIAMIBIFBI  JEBHATOPIAPBIHBIH — MPOMOPIUOHANAB  OalIaHbIC
0oJpKaMBbIH Nalianana OTHIPHIIN, Kejieci popMyIiansl ka3yra 0omaasi[2,3]:

1
Da:l//Dg;o-g,'_O-é‘g/:l// 5,,_5551/ ) 4)

MYHIAFbI  — CKaJISIPIIb KOOCUTKITI.
Ckassapiibl KOOCHTKIIITIH Y IaMaChIH KeJleCl KaThIHACTHIH KOMETIMEeH aHbIKTayFa 0osansl [2,3]:

=21/ 5)

MyHIarbl I — jKaHacy KepHEYiHIH KapKbIHIBUIBIFBI; H — BIFBICY JehOpMAIMsIChl KbLIIaMIbIFbIHBIH
KapKBIH]IBLTBIFBL.

Korapeina aliTeuTFaHgap Heri3iHae, niemueneriH naipiaaamMansiH KJIK ecenrey yimiH MprHamapsl
aHbIKTay KaxeT [2,3]: medopmarus omarbIHEIH opOip HYKTECiHAEC OONIIEKTIH KO3FaIy TPAacKTOPHUSCHI;
nedopmaliisiiay JKoHE KepHey KYWepiHiH kepcetkimTepi. KepHey MeH nedopmaiius TEH30pIapbIHBIH
JKoHe JedopMalysl KbUIIAMIBIFBl TEH30PBIHBIH alThl CBIHAPHI, aFbIC JKBUIIAMIBIFBI BEKTOPBIHBIH YIII
ChIHapHl naedopmarusiaHaTeiH - gaiieiHmaManbl KK cHmaTTalTBIHIBIHEL KOFaphIga KeNTipireH
JKYMBICTap/AaH Oerisi.

WnemueyniH cepmiMIiIuIacTUKAIBIK €CENTEPiH MISHIKSH Ke3JIe, MAacCaHbIH, UMITYJIbC MEH JHEPTHS
CakTay 3aHJIapbIHBIH CalIapbIHaHIIalaa OONaThIH TeHLYIIep KYHeciH maiaananansl. KoopauHaTTapasiH
JICKaPTTHIK JKYHECIH/Ie TeH30PJIBIK TYP/Ie KOJAaHbUIATBIH HETI3r TeHISYJIep Kemeci Typre uemzaeHmai [2,3]:

nehopMaIUsIHBIH Y3iKCI3/iK TeHICYi:

ds
—+ov,, =0; (6)
dt ;
KoJIEM T¥paKTLIHI)IFLIHI>IH IHapTTapI)I:
V.p, =Vp; (7
KO3FaJIBIC TCHCYI:
PV =0 55 ®)
JKBUTYOTKI3TIIITIK TCHACYI:
deo
yAO + TH +0'§=cpd—; ©))
t
KHNHEMATUKAJIBIK KaTLIHaCTap:
& =120, +v,,); (10)
CBHIFBUIMAYIIBUIBIK, TEHIEY1
v. =0, (11)
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. . 0* o8 0
Mysnars ( Y — KBUIYOTKI3TIITIK KOA(OHUIHEHTI; A = St Jlamac
o’ oy’ oz
maddepeHnranaplK omepartopbl; 6 — nmedopMarnysUTaHATHIH —JEHEHIH MAaTepUaAbIK OeJIIeriHiH

TeMICpaTypacsel; ¢ — MEHIINKTI MacCcCaJbIK X(BIHYCBIﬁLIMHLIHBIK; O .. — KEPHCY TCH3O0PBIHBIH, CbIHAPJApPhI:

i

o, = —-0p+s j » MYHJ@FBL D D = p(p,€) byHkimscs peTinme aHBIKTATAIBL.

Mu3zec aKKBIITHIFBIHBIH IMAPTTAPBl OPBIHIAIFAH Ke3/ie, KAaTThl JCHEHIH CepIiMIIIIaCTUKAIBIK
arsICchIH [IpannTis — Pefic Typinaeri pu3nkanblK KaTbIHACTapMEH Obliait OeiiHeneyre 6omansl [4]:

. £,
S, +As, =24 &, —T’ : (12)

A >0 moninge nedopmarus mwiacTUKANBIK Kyiine Oomamsl, A =0 wmonHinge - nedopmarus ceprimii
Ky#ae Oomabl.

(1 — 12) Tenneynepinae keneci 6enrinep naiinanansiran[2,4]: o, s, é — KEpHEY TE€H30PbIHbIH,

[j’
KEpPHEY JICBUATOPBIHBIH KoHE JAedopMaivs IKbUIIAMIBIFBI TCH30PJIApBIHBIH ChIHAPIAPHI (CoiikecTi
KaspUIFaH); p — KbICBIM; V' — Keiem; p — THIFBI3IBIK; 51.]. —KpoHekep cUMBOJBI;, I, ] WHIEKCTEPiHIH

opKaiiceichl perneH 1, 2, 3 MoHAepiH KaObUTIaiIbl. YaKeIT OOUBIHIIA TYBIHIBIHBI AHBIMAIIBIHBIH YCTiHE
KOWBUTFaH HYKTe Oimmiperni. ColfkecTi KEHICTIKTI alfHBIMabl OOMBIHINA TYBIHABIHBI TOMEHTI WHICKCTEP
apacblHAaFbl YTip Oinnipeni.

JKorappima kenTipinreH >KYHEHI PEONIOTHSIBIK TeHIey askTainel. On medopmariust Kelepricia
nedopmariis gopexeciMmer, nedopmartus KpUIIaMIBIFBIMEH KOHE TeMITepaTypaMeH OailIaHbICTRIPAIbL:

c=0ole,.5..0), (13)

MYHIAFBl O , €y GCo—IKBUBAJIEHTTIK KepHEy, aedopManus KoHE KbULIAMIBIK adpeskeci (ColkecTi
YKa3bUTFaH).

Kypan Geri GolibiMeH METaNIbIH CBIPFYBI JKYPETiH OETTIK aiiMakra, MEKapalblK IIapTTap apanac
Oonpim TaObuTaABl. MyHZIa MaTepUANIBIH KBUIIAMABIFB ©TKI30CYIITIK IIAPTHIH, al maijga OOoJIaThIH
KepHeyJep — YUKeIliC MapThlH KaHaFaTTaHIBIPY KaXeT. OTKI30eyIIiTiK MapThl Kelleci Typle KepceTiiei:

on; = 0 , (14)
SIFHU KBUTAAMJIBIK BEKTOPBIHBIH 0 OCTTIHHOPMATiHEe# MTPOSKITUSICHI HOJITE TEH,.

XKacanran monenbpe yitkemicrti eckepy yiriH, A.H.JleBaHOB YChIHFaH jkoHE TOXKipHUOene TeKcepiireH

YHKeITic 3aHBI KOJIAHBUTAIEI [5]:

F=m_(1-e"=0m) (15)

NE)

MyHaFbl F— yiikesic KepHeyi; m — yHKelic (pakTopsl; 6, — KaJIbIITH )kaHacy KepHeyi; O - aepopmarus
KeIeprici.

CoHbIMEH KaTap, IaiibIHIAaMaHbIH JKBUIYJBIK TpouecTepi ae MoaenbiaeHeni. [ledopmanusiaran
Ke3leri JMaiiblHIaMaHBIH TeMIepaTypallblk ©piCiH ecenTey VIIH MNIHe3repTyIiH alAbIHIarbl
JalblHOaMaga KbUIyIbIH TapalyblH, SFHM OacTamKbl SKbUIYJIBIK LICKapaJblK LIAPTTApibl OiTy KakeT.
JKpImyeTKi3rimTik TeHaeyi YIIiH HIeKapajblK KbUTYJIBIK apTTap MBIHAHIAW Typ/e Oepinesi: KOHBEKTHBTI
JKbUTyanMacy MeH 0oc OeTTe coyleleHyMeH KblUly Oepy; YHKeNTiceTiH MeTalll MeH KYpalIblH KaHacaThIH
OeTiH/e XKBLTY OOIiHY i eCKepill, Kypal MEH MeTaJlll )KaHaCKaH Ke3Jleri OeTTiK JKbLTyanMacy.

JKanmer anranga, 3 enmemal arbicTa KepHey, Jedopmanus MeH aedopMaiius SKbUIIaMJIbIFbI
TEH30PBIHBIH OapibIK ChIHAPJIAPHI HOJITE TEH eMec ekeHi Oenriti. COHIBIKTAH ecenTelyl KakeT. Anaina,
KepHey, nedopmanuss MeH Aedopmanus IKbUIIAMIBIFBIHBIH TEH30pJIaphl BU3Yallbl e€JeCcTeTyre
(Busyanmayra) KABIH HBICAH OOJIBINT KEJETIHAIKTEH, TOXKIPHUOETiKk Makcarra KepHey, aedopmarus MEH
neopManyst KbUIIAMIBIFBIHBIH KapKBIHIBUIBIKTApBl CHSIKTHI KapanailbiM KOPCETKIIITEep/i Mai1aniaHFaH.
Keti6ip »xarpaitnapna Oy mamanapIsl HOTHXKET KepHey, nedopMalius xoHe ae(opMaius KU IIM/IBIFbI
81
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nen artaiinel. ben wmemmieprnep e3nepiHe KepHey, AcdopMaryisi MEH ae(OopMaIus KbUIIaMIbIFBIHBIH
OapIIBIK CBIHAPIIAPBIH KipTi3im, Keeci popMyiaJapMeH aHbIKTa bl

63“:%\/5\/(61—0'2)2+(02—O'3)2—(O'l—63)2; (16)
gm:\/zé\/(el—gz)zjt(ez—83)2—(81—53)2; (17)
H, =V fe-ay+E-ay - -4y (18)

ATanfaH HOTWXKENI KepHeyJep MeH aedopManusiap, KepHeyiIep MeH nedopManusuiapabliH OapIibik
CBIHAPJIAPBIHBIH MOJIIEPiH KOPCeTEeTIH KeUIeHI KepceTKim OOoJbIn caHamaisl. by KepceTkimrep
yiiKemicci3 KapamailblM KbICKaH Ke3zeri Oip ochTik aedopmaumsira coiikec keieni. OceiFaH ykcac
BU3yalIay MoJeTiHAe aAedopMaims SKbUIIAMIBIFBl HOTIDKEN aedopManus KbULAAMIBIFBI TYPIHZIE
kepceTinreH. O HOTHXeEI MedopMaFsTHBIH TYBIHIBICH OOJIBITT cCaHATA b J)KoHe 1/ emIeHe .

AKKBIIII TICKTIH aHaJOTbl OOJIBINT TAOBUIATBIH aFbic KEpHEYi, o/IETTE€ YII KOPCETKIIITEH ToYeni
Oomaznpl: nedopmanus, AedopManys KeUIJAMIBIFEI )KOHE TeMIepaTypa. AUTBIIFaH KepHEY KecTe TypiHae
MIla-meH Oepinesii )koHE 3ePTTEIIETIH MaTEPHAIILIH OEPIKTEHY KHUCHIK CHI3BIFBI OOJBIT TaHBUTAIEI. OCHI
KEepHEYTe 9cep €TETiH KOpCeTKITep AaiblHaaMa KeJeMiHAe dPKeIKi TapalaThIHIBIKTaH, aFbIC KepHeYi 1e
opkenki Oonanel. Mozenb Tarbl Aa OpTalla KepHEYIiH ChIHApIapblH OblIall ecenTel anaibl:

_ (o + 0O 5 + O 3
c, = 3 . (19)

MaremMaTuKanblK MOJENbIeY alblHATBIH MOIIIMETTIH JKOFaphl IAIIIriHe KON JKeTKi3mi.Amaima
OHJICYIIH a3 3epTENTeH IMPOIECTEepiH TalgaFaH/Ia, OChl MPOIECTI MOAEIBICYTe FaHa CEHIM apTy IYpPBIC
mrenriM  GoJbin TaObuIMaiiabl. ExiHIIG KaFblHaH TXIpUOENiK KypaMmIacThl, MOJEIBbACY HOTHKEIEPiH
pacray Hemece JKOKKA IIBIFapy, al Tarbl Jla 3epTTEJICTiH TEXHOIOTHIIBIK OHJICY/IH COHFbI HOTHXKEIICPiH
Tanmay AeHreline neifin KbICKapTyFa O00mambl.

JKorapeiga KepceTiireH apTHIKIIBUIAKTHIpABI eckepin, MKO onepauusuiapblH TangaraHna KeHiHEH
KOJIJIAaHBLJIATHIH IIETKI 3JEMEHTTEpP JJIICIH KOJIIAHbIN, OypaHJalibl Kypanjaa [6] xoHe OOMIIBIK-CHIHAIIBI
OpHaKTa [7] JKoJaKTap 16l WIEMICY MPOIIECIH 3epTTEY JKOHIHIE MenTiMIi Ka0suiaaabpik (cyper 1).

Bypannansl KypanablH sKOFapFbl MIIIIHOUTITIHIH JOHEC IeH OWBIK alfMaKTapbl TOMEHT] MIIIHOUTIKTIH
JIOHeC TICH OWBIK aliMaKTapblHA KapaMma-Kapchl OpPHAJACHIN, AWTHUIFAH JOHEC NeH OWBIK aliiMakrap
OypaMalibl CBI3BIKTBI Kypajabl. BypaHJaHbIH jKaHaMa ChI3BIFBI MCH JKaHACy HYKTECi apKbUIbl OTETiH
miniHGiniK iprecine nepneHaMKyISApIIbl OPHAIACKAH CHI3BIK apachiHAarsl Oypsim 45° - 60° TeH. JKoraprsl
MEH TOMEHII MINNHOUTIKTIH JOHEeCTepl MEH OWBICTaphl OJIIeMi OipJeii €Hre >KOHE OChIFaH COWKECTI
Oopzeii OMIKTIK TIeH TepeH IIKKe NeMICHETiHIH aiiTa KEeTKEH KOH.

Ochl Kypanna AadbIHIaMaHBl FIIEMIETCHIC, ) KOFaphl MIMIHOUTIKTIH JKYMBICITEI OCTTiHIH JOHECTEpi
TOMEHT1 MIIIiHOUTIKTIH KYMBICIIBI OCTTIHIH OWBIKTapbhIHA KapaMa-Kapchl OpHamacaabl. bipiHmi >xoHe
Kejeci eTimaeple wiemIeyll MbIHaHAal Oipllik XaHIIYMEH )XXY3ere achipaibl (COHKecTi Ka3bUIFaH):

E= AhB / H , JKoHE & = 2AhB / H , (MyHIarel AhB - OypaHJabl )KYMBICIIEI OETTep MOHECTEPiHiH

OMIKTITi HEMece OWBIKTapbIHBIH TEPEH/IITI; H , - JalbIHIaMaHbIH Oacramnkpl OumikTiri). MyHnail Kypanga

WIEMJISTeH Ke3Jle, NaiblHAaMaHbIH OOWIBIK JKOHE KOJIJICHCH KHMajapbhlHJa TaHOAChl aWHBIMAIIBI
uinyaegopManuschl maia OOJBIN, AaWbIHIAMaHBIH OapIIbIK KAMAachl OOWBIHIIA METAIIBIH KYPBUIBIMBI
THIMII YHTakTananel. Ocbutaid aedopManusiiarafma, wiemaey OaphICBIHAA TY3UIETIH NOHECTEp MEH
OMBIKTAp HWIJIEMJICNICTIH JKOJIAKTApPAbIH €Hi OOMBIHINA BIFBICHIN, JdaWbIHIAMAHBIH KAMAchl OOMBIHIIA
KOCBIMIIIA MAaKpPOBIFBICYIBI TyIblpanasl. KocbIMIla MakpOBIFBICYABIH TYBIHAAYBl METaNnap MEH
KOPBITITaJap KYPBUIBIMBIHH KOCBHIMITIA YCAKTATYBIHA OKEJE I, SFHU Callaibl HIeM alyFa KaKEeTTi KOCBIMIIA
mapTTap OpbIHIATAIbL.

— g2 ——
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0)

1,2, 3 —6acKpII MEXaHU3M/EPI JKOK KarmacTap; 4, S— 6acKpIl MeXaHU3MAEpi Oap KamacTap
Cyper 2.1 — Bypannanst kypan opaatsurrad J{YO unemaey opHars! (a) 5koHE OOMITBIK-CHIHAIIBI OpHAK (0)

Y3aikci3 OOWIBIK-CHIHATIBI OPHAK JKYMBICHIBI KamacTapAaH, JJIEKTP KO3FaITKBIIITaH, MyQTaaaH,
KETEKCI3 Tipey JKOHE JKETEKTi >KYMBICIIBI MIMTiHOUTIKTEpACH, TYFBIPAAH, Tipey TaKTAaChIHAH TYPaibl.
AWHBIMAIBI TOK KO3FAITKBIIIBIHAH JKETEKTI alaThIH KarlacTap.IblH OpKaHChl TUaMeTpi TYPaKThl OOJaThiH
JKYMBICIIBI KOHE Tipeylli MIIiHOUTKTepaeH Typca JAa, Ke3eKIIeH OpHanackaH opOip KamacTapAarbl
JKYMBICIIIBI THITHOUTIKTEPiH JuaMeTpiiepl nieMaey OarbIThIHA Kapal OipTiHIen Kimipeiesi, ai Tipeyri
MIOTHOUTIKTEPIiH TuaMeTpi KepiciHie yiakeheni. bynmaii sxarmaid 1a minmiHOUTIKTEp IiH aliHaTyBIH AepOec
My(dTa, pemyKTOp, TICTETepUIIKTI Kamac TIeH aiHaIBIPFbl apKbUIBl JKYy3ere achlpaibl. AWTBUIFaH
JKYMBICIIIBL KOHE Tipeyln MiNnHOUTITepAiH AuaMerpiiepi Keieci QopMyiaMeH aHbIKTaidanbl (CoiKecTi
YKa3bUTFaH):

_heDom (Lvs) o _hDon (1+s,)

D .
I h,y-n, (1+Sj—l

) c(i=1,2,..,N;j=N,...2, 1),
+1 h ) J

;
i+l ni+1 1+ Si+1
MYHJaFbl A;, h; — i HeMece j KamacTa MIeMJENeTiH )KOJAK KalbIHABIFL; 7; )KOHE 1; — i HEeMece j Karac
HiIIHOUTIKTEPiHiH alfHamy >kMidiri; N — KamacThlH PETTIK HOMeEpi; §; OHe s— [ HeMece j Karac
HiMiHOUTIKTEpiHEHMETAT MIBIKKAH Ke3zeri o3y; D; jkoHe D; — alJIbIHFbl KalacTbIH JKYMBICIIBI | jKOHE
Tipey j MImiHOUTIKTepiHIH AHaMeTpi.

Bip kamac meH eKiHII KanacThlH apachIHIAFbl JKYMBICIIBI MIIIHOUTIKTEPAIH apachlHAaFrbl apa
KAIIBIKTBIFBI OEpiNTeH apa KallIbIKTHIKIICH CAllbICTHIPFaH/a 03y [IaMachlHA YIIFAsSTHIHIBIFBIH aiiTa KETKeH
KOH.

leTki smeMeHTTEp OMICIMEH ecenTeylli JKy3ere achlpaThlH OaFiapiiaMalblK KelleHIep Kazipri
yaKbITTa KCHIHCH TapaibiMfa ue Oomapl. OnapablH apachlHIa aca TaHbBIMAN, COHBIMEH Karap ipi
KoCIMOphIHIAphIHAa KeHiHeH KoimaHeuiaTelH MSC.SuperForge kemreni Oombim Tabbiiamel. On MKO
orneparuiIapblH MOJICIIB/CY YIIIIH apHaWbl JKacaJiFaH JKOHE OHIIPICTe, FHUIBIMUM KbI3METTE 63 KOJIJaHBIChIH
TanThl [8].

MSC.SuperForge 6armapmalblk KeLIEHIHAE METKI-3JIEMEHTTIK MOAETb KYPY/IbIH HET13Ti caThlIapblH
TanmalblK. Ecenrey TeXHHWKAChl KypalgapbIMEH ICKe aCBIPhUIABIH IIETKI JJIEMEHTTEp OIICiHIH
MYMKIHJIKTepi, HH)XEHepJep MEeH FalbIMIapAbIH KYMBICIIBI KYpajiap CaHbIH KCHEHTTi. Anaiijia merTki-
AJIEMEHTTIK MOJIENIb MEH 3E€pPTTE€Y HBICAHBI apachIHJaFrbl allbIPMAIIbLUIBIKTE, COHBIMEH KaTap KOJJIaHbI-
JaTBIH OarmapiiaMalblK KeMmIeHAC KY3eTre achIphUIFaH €CENTepi IMIENTy aJTOPHUTMIHIH epeKIIeTiKTepiH
eckepy Kaxet. Ochlnaiiiia, 3epTTeyIIiHiH 0acThl MiHAETI OOJBIT, 3ePTTENIIHETIH HBICAH YKOHIH/IE TEKCEePi-
TCH JKOHE ©3€KTl JIEepPeKTepil NalbIHIay *OHE OHJCY MPOIECIHIH MYMKIHAITIHINE BIKIIAMIAIFAH KOHE
OHTaWIaHBIPBUIFAH MOJIEINIH KYPy CaHAIaJIbI.

Bypanmaner minriHOLTIK TeH OOMIBIK-CBIHATIBI OPHAKTA YKOJAKTHI MIIEMIETCHIC MaibIHIaMana maiaa
oomatein KJIK e3repicin mozenbley, pecypcThl Kom KaKeT eTeTiH mpouecc Oonbin Tadbuiambl. By
JKargaiiia COHFBl HOTIDIKETe, NYPHIC MalbIHAANFaH OHJCY/iH IIETKi-3IEMEHTTIK MOJEIN acep eTei.
Bypanmanel mimniHOiLTiKTe Miemaey OapbICBIHAA METANIbIH medopmarusacel Oemiriti Oip medopmarius
OllIaFbIH/A JNadbIHIaMaHbIH HinyiMeH xypeni. OraH Koca, nadbiHaama jaedopmaius OIIarbiHIa Kapa-
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naiibiM bIFpICyMeH nedopMmanusuianansl. MSC.Super Forge OarmapnamanblK KelleHi OOWBIHINIA TaHBIMAI
oneobwmer [8] merizinme MSC.Super Forge nmpenporiecCopsIH KYWre KenTipy MEH AepeKTep MaibIHIay TBIH
HETI3T1 caThUIaphl TYKBIPHIMIANBIK.

Hativinoama men Kypan modenin Oauvinoay. Vnemaey TpOLECiHIH TalJaHATBIH MPUHIUIHAAIIBI
cyimbacel, o03enmai >kobamay VINH KHBIHIBIKTAp TyAbIpMaiapl. [laiiblHmamMa MeH Kypajjap TIakeTi
KapamailblM TeOMETPHSUIBIK IIIIHAEPACH TYpanbl KoHEe OacTamkbl OCHIeHIe oJapIblH apachlHIAFbI
OapJibIK ©3apa opeKeTTecyJephl >Ka3blK AaiibiHaamMa OeTi MeH OWBIKKepsepl O0ap KypalablH >KaHacybl
Topi3ni cunarrayra Oonaapl. OcblFaH colikec, HaliblHIaMa MEH KYpaJAblH >KaHAcaThlH ayJaHbl HETIH
Kypan OeTiHiH aymaHbIHaH Kimri Oomanmbl.bysr ecemrey KemieHi YIIiH jkacajgaThlH MOJENh HBICAHBIHA
KOCBIMIIIA IIaPTTAP.IbI )KYKTCH/I.

Mpicanel, Bu3yangsl Oojica Aa, Kypajdl TYPFbI3y Ke3iHAe OHBIH O€Ti TONKBIHABI OONBIN KepiHemi,
ajaiiia IIBHABIFBIHAA OJ, Kypaln Oeri OemikTepre OeninreH mnojuronmapman typamsl (CAD —
KochIMIIacekiHa Tayenni). Ockbunaiima, aWThUFaH Oeliktepre Oeny camachklHa HETi3/IeNe OTBIPHIIL,
MSC.Super Forge mpemporeccopsl monuronnap meiHAapeiHaH 2O TOpchBBIK TYHiHIEpiH Kypai
OTBIPBIN, AAaWBIHAAMAHBIH MIETKI-3JIEMEHTTIK TOPCBHI3BIFBIH JKacaTeiH Oonanmel. OraH Koca, AepeKi
OemmmiekTey KON JKaFmaimga (Qurypansl *acaHABl KilIipeHTE OTHIPHIT, aNBIHATHIH (PUTYpaHBIH KeJeMiHe
acep eteni. by ecentey manmiriHTeMeHAETYTiH Tarbl 0ip ce0e0i 00BN TaObLTA B

MSC.Super ForgebarmapnamMachlH TailaaHyIIbl HYCKAYJBIFBIHIA, OWBIK OET VIIH KOMOYPHIII
KBIPJIAPBIHBIH ©JIIIeMi HEMece €Ki KopIijec KbIp apachIHIAFsl OYPBIINT ejmeMi KaHmai 00Ty KepeKTiri
alThUIMaraH. Autaiifa, OapiiblK jxo0anay HYCKayJBIKTapblHAa OpPTaK HICS KOPCETIIreH — KOWBbLIFaH
€CeNTiH KaHaraTTaHApNbIK HOTIKeJepiHe, IIEeIIiIMHIH YKCACTBIFbIHA KOJI JKETKi3y YIIiH, KaHacy Iarbl
KEeMiHZe LIeTKI 3JEMEHTTIK TOPIABIH YII TYHiHIHEH TYpybl KaKeT, ajl Kypanaa XYMBIPJIaHy paauycChl
OonraH KaFjaiia — OChl paJMyCTBIH Y3BIHIBIFEI OOWBIMEHOIp Me3rinjge KeMiHAe YII Top TyHiHmepi
opHanacy KaxeT. CeliTim, jkxo0anaraH ke3le OapiblK KYIITi OChI HIAPTTApAbIH KaMTaMBbI3 €TyTre >KyMcay
KaXerT.

MSC.Super Forge OarmapiaManblK KEIMIEHIHIE MOMETBIACTCH JKarmalma «malblHaaMa MEH Kypai
JKaHaCybl» TYCIHITIH HakThUIay Kepek. Ce0e01,0yHmai jxaraaiia npenponeccop MeH ISyl KypbUIFbIa
JKaHacy Typaibl e3remie Tycinik 6ap. Kypanna opHanackan Top TyHiHAEpl Ke3 KeNreH jkarjnaiina »xaHacy
HYKTelepi OoybIm TaObUTambl. Auaiima Tpemporieccop, KypainablH OeTiHeH Oenrim Oip Memiepre
aJBICBIPAK OpHAJACKAH)KAHACY HYKTEIEepPiH KOCyFa JKOJ Oepil, TOPCHI3BIKTHI JaiblHAaiapl. MyHmai
TOCIIIEME €CenTey HOTWXKEJEpiHIH >KaKChl ColKec KelyiH KaMTaMachl3 €T€ OTBIPBIN, TYHICY NaFblH
JKacaHIIBl YIIFalTyFa MYMKiHIIK Oepemi. OraH Koca, Oyl oJiC KalblH €MeC TOPCBHI3BIKTHIH
MaiJaTaHBUTYBIMEH CEHIMII HOTIDKEJIEepre KOJI KETKi3yre MYMKIHIIK Oepe OTBIPHIN, Iy YaKbITHIH
KbICKapTa ayajpl.

JKorapeiga KepceTiireH MmeKTeyIep Kypaigap MEH JalblHOaMaHBIH OYPBIC T€OMETPHACHIH KYPYFa,
consiMeH kKatap MSC.Super Forge mnpemporieccCopsiHIa OJapabl 3JIEMEHTTEpre OeiHyre KaThICTHI
Oomazpl, anaiia onapAbIH 03apa SPEKETTeCyiHe KaThICTBI €MeC.

Kenreren mnemaey mpouectepi yiiH ZalblHAaMa MEH KYPaJIblH ©3apa OpeKTTeCy YaKbIThl, OPHAK
MIOTHOUTIKTEPIHIH alHaTy >KBUINaMIBIFEIMEH IIEKTEITeH. EKiHMI KaFbIHAH JKaiManapIasl WIEMICY
NpOIIeCTePiH, JaiblHIaMa MEH MIITHOUTIKTEpIiH OPBIH ayBICTHIPY JKbIIIAMIBIFEl OONBIHINA CATBICTHIPYFa
Oomazpl. bipakra,nedopmanusiiay yakeIThIH ©3T€pTKEH Ke3Jle allbIHATHIH jkaliMana naiiga 6onateia KIAK-
Jie albIpMaIIbUIBIKTap OonMaiinel. Tek anbHATBIH KaliMaHBIH Y3bIHIBIFbI FaHA ©3repei.

BarnapnaMaHbIH mIeNTyIIi KYPalbIHBIH JKYMBICHIHA, MOJETBACY KE3iHIE HBICAHIAP OPEKETTECYiHIH
IYPBIC KYWTe KenTipinyi yikeH ocep ereni. EH kapamaiibIM sxarmaii Oonbin 0ac KypayJblH TaHAaTybl
caHanansl. bi3 3epTTEHTiH mpouecTe XKOoFapblAa alTbUIFaH KaThICThl KUBIHIBIKTAP TybIHAaManiapl.Ce6edi
OpHAaK TYFBIPBIHA OEKITUITEH >KOFapFhI Kypajl Tajlall €TIICTIH KbICY KYIIIMEH AalbIHAaMaHbl KBICAIBI, ajl
OpHAaK JKeTeri ofaH Kosfaybic Oepemi. [TinmnHOUTIK MOWHBIHBIH TipeKTepl KaTThl OekiTinreH. Anaiina
JKOFapFhl KYpalblH OPbIH aybICTBIPYBIH MOACTBICTEH Ke3/1¢ MbIHAHAAH KUBIHABIKTAP TYBIHIANIBL:

- MSC.SuperForge 6armapmamachlHaa KYpaJAblH OPBIH ayBICTHIPYBIH Oenriii Oip KbUITaMIBIKIICH
Oepyre MyMKiHAik Oap. bynm He TypakThl OYpBIITHIK HEMece OpBbIH AayBICTBHIPYABIH irjiepieMeni
JKBUIIAMIBIFB, HE KHUBICTBIpbUIFaH Oonmybl MyMkiH. CoHBIMEH Katap opTypiai ¢akTopiapra —
MINNHOLTIKTIH, TYFBIPABIH JKOHE OpHAKTBIH ©3T¢ ayblp KYKTEITeH JIIEMEHTTEPIiHIH ceprmiMIi
nedopMaItisICkIiHa TOyel i 00JaTHIH OPBIH ayBICTRIPYABI KYpyFa O0omampl. Anaiiga Oip HbICAH YIIIH OPBIH
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aybICTBRIPYABIH TeK Oip TYpiH maipanaHy ychiHBUIAbL. OchUiaiima, OypaHIanbIIiIIiHOUTIKTEpAE KoHE
OOMJIBIK-ChIHAIBI OpHAKTa WIEMICYl MOJCNbICY Ke3iHae TiK oci OoMbIHINA ceprimMial aedopMaIusHbl
JKOHE OChI OCHKE KaTBICTHI €Ki MINIHOUTIKTIH aifHaIMallbl KO3FabICKIH ecKepy KaxeT. MyHall Tocingeme
OHTAaMIBI OOJIBII KEE];

- 3epPTTENETIH WIEMJIEY TPOIECiHe, OPHAKTHIH HiIeMACY OCi OOWBIMEH, Oip KYpaJIblH CKIHIIIITe
KaThICTBI OPBIH aybICTHIPYbl HAKThl aHBIKTAIMaWbl. JlalibiHIaMaHbl Kypajfa KbICY KyIi aHBIKTAIajlbl.
Bynnaii sxarnmalina Kypanfa Kyl IIaMachl MEH OHBIH OarbIThIH OCpreH KesJie, MICHIYII KYPBUIFI apOip
uTepanusaaa OEpiIreH KYIIKe CoHKec KeNeTiH KYpPalAblH OPBIH ayBICTBIPY MOJIIEpIH €CeTTeH/Ii.
Ocpninaiima, OypaHanbl MIIiHOUTIKTEpAe WiISMICY I MOACIbACY KE3iHIae WIeMICY Kyl Oepiyiesi skoHe
MIIIiHOUTIKTEpAiIH OPBIH ayBICTHIPY HEMECe KOZFabIC JKbIIAaMABIFbl aHBIKTaTa b,

- maliplHIaMa MEH KYPalJblH KBICHUIBICATHIHABIFEIHAH 0ac TapTy MYMKIH OOJNMarFaHABIKTaH, OHBI
naiianany OOWBIHINA YCHIHBICTAp KOCHUIaAbl. JKaHITy MejmiepiH Oenriiey OapbhICHIHAA, yaKBIT ©Te
JaiiblHOaMara TYCETIH KYII >KoFaphliam, OipHelle KajaM caHblHaH KeHiH OepiireH AEHrelre IIbIKca
JKarmail oHrainel Oonbim  caHamanel. OchUaiima, madblHIAMa MEH KYpall OpeKeTTeCyiHiH KypT
bactaysraan KJIK-aig Oypmananrad 0OJIBICTApBIHBIH TYBIHIAYBIH AIIBIH airy OombipMayFa 00Iassl.

Ochinaifina, gaiiblHamMa MEH Kypajijgap HakeTiHIH cayaTThl Kypbuiran 3D-Mojeni, oyiapablH e3apa
OPEKETTECYiHIH IYphIC OEpiTyi jKoHE MOJICNBJICY YIIiH KOJJIAaHBLIATHIH OaFnapiiaMalblK KeIIEHMEH TYPhIC
KYMBIC icTeymiH Oenriii Oip YCHIHBICTApBIH OuTy, asgKKel Ke3iHIe aJBIHATBIH JEPEKTEP CaIrmachiH
JKOFaJITIIal, MalllMiHa yaKbIThIH ayKbIMJIbI KbICKApTYFa MYMKIHJIK Oepesi. JlereHMeH, mbIHANHBI OHIeYy MCH
OHBIH BUPTyalgbl MOJACTIMEH CalbICTHIpyFa MYMKIHAIK OepeTiH KinTTi ¢Qakrop, MaTepHaIIbiH
MEXaHUKAJIBIK KAaCHETTEPi KOHIHACTI MariayMaTTap OOJNBIN Ta0bLIa k.

OHIeNneTiH MaTepual >KOHIHIE akKmapar XuHay MoceleciH TankpUtalbik. 190 kemerimen KJIK
ecenTey YIIIH KOJJIAHBLIATBIH JCHE, JaiblHAaMa MEH Kypajl MOJEIbACPl JQJJITIH YHEMI jKaKcapTyra
Oomanbl. 3epTTeNeTiH MaTeprualIapIbiH MEXaHUKAJIBIK KaCHETTepl opTYPIi OaKbIMaHBIH O©3iHIe SpTYpIIi
0omysl MymKiH. COHIBIKTaH, KOJIJIAHBUIATHIH MaTeprajFa KaTBICTHl aJbIHATHIH ACPEKTEPIiH IONIIITIH
apTTHIPY YIIiH, TOXIPUOEH] KYPri3ydiH anaslHaa (U3UKAIBIK )KOHE MEXaHHUKAJIBIK KACUETTEPli JoIAey i
JKOHE MOZETIbACY/ e JONACHTeH AepeKTep i KOJIaHydbl Tanam eTe/i.

MSC.Super Forge 6arnapiamacbiHia MaTepral KaCUETTePiH MaTeMaTHKAIBIK OelHeneyre MyMKiH/IiK
oap [8]. CoubiMeH Karap,0armapiama 0a3achblHAa OHEPKACINTE KCHIHGH KOJIAHBUIATBIH MeTayjaap,
KOpBITIIAJIap MEH KOMITO3UTTEP KOHIHAE JXKeKe MoajiMerrep Oap. Amnalima, Mojaenbacyjae MaiiblHAaMa
MaTepHuaNbl aFbICBIHBIH aHBIKTAMAIIBIK KHCHIK CHI3BIFBIH MMaliJjallaHy, €cerTey MEH TaXipuOe JepeKTepii
CaNBICTBIPFaH KOITETeH CYpaKTapAbl TYABIPYbl MYMKIiH.

Marepuan KypbUIBIMBIH 9PTEKTI OpTa peTiHe KapacThIpFaH Ke3lle, KOWBUIFaH MaKcaTThl OeifHeneyre
MEH IIeNIyre €Ki TociaieMeHi KoygaHyra Oonazael [2]. BipiHmi Ttocinmemene, Oapiblk gaiibiHaaMa
KOJIEMiH, KACHETTEPiH OipTEeKTI TyTac opTa peTiHme OciHenelini. KypbulbIM opTeKTUTITIHIH ocep eTyiMeH
JabIHIAMaHbIH MEXaHUKAIBIK KaCHeTTepiHiH e3repyiH eckepy ymiH, KJIK ecenreren kesnme, TeHaeyre
Ty3eTy KoapduuueHTTepiH eHrizeni. Ty3eTy Kod((OUUHMEHTTEPiH TEOPUSUIBIK HEMECE SMITMPHKAIIBIK
JKOJIMEH aHbIKTayFa Oorianbl. byn Tocimaeme, ecenTiH IIeNyiH BIKIIaMIayFa MYMKIHIIK Oepeni, amaiimga
MIIOTiHe3repTy TMPOIECiHIe KEpHEY MeH aeopMaiiids TapaldyblH >KETKUTIKTI JONIIKIICH Oaranayra
MYMKIHTIK OepMerii.

Kepcerinren keMimmimikTi eKiHIN TaciaaeMeHi KONJaHy apKbUIbl mienryre Ooiambel. bynm Tocimmeme
OOMBIHIIIA TAaBIHIAMAHBIH KOJIEMi TUCKPETTI OpTa peTiHae KaObliaaHanbl. bepired TociaemMe aschlHIa
JaibIHIaMa KOMITO3UIIMSIIBIK MaTepUall PETIHIIE KapacThIPbLIa b

AKKBIIITBIK IIIEK TII€H aFfbic KepHEYiHiH neddopmanusaaan, nedopMaius KbULAAMIBIFB MCH
TEMIepaTypagaH TOYCHIIIriH CHUNATTay VIIH aHblKmayblui menoeyiepdi HEMECe aHbIKmAaybliu
MoOdenbOepoi Maiijananyra OonaThIHABIFEL [3] >kyMbicTaH Oi3re MamiM. Byn KaTblHacTapAbIH MilliHi,
MaTepHalliH TopTiOiH Toxipubemik 3epTTey OapbicblHOA aiblHFaH 3aHABUIBIKTApFa HETi3/eNreH.
Martepuan TopTiOiHIH MUKPOMEXaHHKACHIMEH KEJCLITeH aHBIKTAYBIIl MOZCIbACPAl MaiaaaHFaH JKOH.
Bipakra Oy Momenmbaep KETKUTIKTI mopekene Kypaelni Oombim kenmemi.OckiFaH OaiIaHBICTBI aThIM KEH
Tapanyabl HEHOMEHOIOTHSUIBIK TOYCIIUTIKTEp aJFaH.

CoHFBI KBUIAAPBI MaTepUaNga OTEeTIH MHUKPOMEXAHHWKAIBIK IPOIECKe HeTi3leNreH, Tasa
OMITUPUKAIBIKTAH (SFHH aQHAJIMTHKAIBIK KHUCHIKIICH TOXKIPHOCNIK IEpPEeKTepai CHMIarray) (QH3UKaIbIK
MoJieNbIepre JACHiH KONTEreH MOJEIbICP CaHbl YCHIHBUIALL [9]. Mneanapl skarmatina Oys1 eki TociageMe
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OpTaK KaThIHACHEH Oip-OipiH TONBIKTHIpY KakeT. OpTak KaTHAC IUIACTUKAJBIK arbICThl OAaKbUIAWTHIH,
aTOMJBIK ACHTelmeri (DU3UKAIBIK MPOIECTep MEH MaTepPHANIBIH IIBIHAWEI MaKPOCKOIUSIIBIK TOPTIOIH
Oip/eit HAKTBUIBIKIICH CUTIATTAUTBIH 00Tyl KaXKET.

OpuHe, MPaKTUKaAa 3epPTTEYLIiHIH HETi3ri MakcaTbl OOJbIN Oenrii Oip WHXKEHEpNiK TalcChIpMaHbI
memy caHanaapl [9]. COHIBIKTaH, MUCIOKANMSIBIK MUKPOMEXaHU3MJIEPiHE HETI3IENreH TEOPHSIIBIK
Tajugayra KaparaHaa, TOKIpHOeTiK JepeKTepMeH JKoHE OJIapIbl HAKTHI MOcCeNere KOJIaHy MyMKIHIIriMeH
JKYMBIC 1CT€Yy YTBIMIBI Jen caHanajael. COHABIKTAH SMITUPHUKAIBIK AHBIKTAYBIII KAaThIHACTAD YJIKCH
TaHBIMAJIIBUIBIKKA MeMJIeHTeH. JlereHMeH, (U3UKabIK TICcUIIeMe MaHBI3Ibl OONBIN Karyaa, cebebi o
OepinTeH AMIUPHUKAIBIK KAaTHIHACTBIH HETi31HE cajbIHFaH KeiOip OospkaMIapabl HETi3eyre jKOHE OHBIH
KOJIIAHBLTYBIHBIH MYMKIH OOJIATHIH IIEKTEPiH aHBIKTayFa MYMKIHIIIK Oepe/ii.

JKanmer skarmaliia aHBIKTAYBINI KAaThIHACTAPIbLI TYPFBI3FaH Ke3lle NaiilalaHaThbiH SMITUPUKAIIBIK
TOCUTACMEMEH AHAIMTHKAIBIK (QYHKIUSHB aHbIKTaabl [10]. Bynm dyHKOwWs kepHEY MEH JXYKTEy
KOPCETKIITepl apachlHIAFbl TOKIPHOENiK ToyenminikTi Oanamansl OeiiHenelai. Erep nedopmanms
JKaNJIAMIBIFEI MEH TeMIIepaTypPaHbIH ©3repy TapUXBbIHBIH HOTMKECIH SCKEPMEHTIH 0O0JICaK, OHJa aFbIC
KepHeYiH G (co3y MeH KpICY YIIiH) nedopMarus €, JedopManus KbUITaMIBIFBl $XOHE TeMITepaTypaHblH
T xetibip QYHKITUACH TYPiHIE XKa3yFa 00JIaIIh:

os=fle, & T). (20)

ToxipuOerik >KOIMEH anblHFaH MYHIail OeT, aHBIKTAyBIII KATHIHACTHI jKacay YUIIH Heri3 OOJIbII
TaOBLIAIEI.

[MonukpucTanabplK MeTajajap YIIIH aHBIKTAYbBIIl KaThIHACTApABl TYPFBI3YIBIH €Ki Tociigemeci
kepcerinred [10]. Bipinmrici aquuTuBTi cunarka nemaeHrex (JIroIBUK )KYMBICHIHAH OacTay aliFaH):

6 =/ulo, T) + g(&, 1), 21)

MYHJIaFbl f,— Ae(OpMaIHsIbIK OepikTeHAIpy QyHKIHMACH (3Kalllbl sKaFaiia TemMmneparypara Toyesi);
g, — penakcanus (QyHKOMACH, AedopManus KbUITAMIBIFBIHBIH JIE3MiK MOHI MEH TeMIIepaTypallblK
addexTiHi ocepiH OelHenen .

TyTKBIp/IBI  NIACTHUKAIBIK OPTAJarbl  aHBIKTAYbIII KATBIHACTBIH  IU(QepeHInaNIbK TYPiH
COKOJIOBCKHUH YChIHFaH koHe ManbBepHMeH Moaudukarusianras [10]:

£= O /E+g(o, ), T = const, (22)

myHzarbl £ — FOHT Moy,
CoxosnoBckuii-MalibBepH TaciIIeMeciHe HeTi3eNTeH HHKPEMEHTT] TYKbIPhIMAaMaHbIH JKaNIbl TYPiH
Kpucrecky xone Jlrobnuaepmer ycoiaras [10]. On kenecinelt Typre neMaeHreH:

E=fuo,e)O +g(o,), T = const, (23)

MYHJIAFbI f, IE3]IIK WIEMJII JKayarl Je aTaJIaThIH IIaMa, OJ1 ChI3BIKTHI €MeC OOJTYbl MYMKIiH.

AHaNMUTUKAIBIK WISy OHE CaHMABIK €cenTeyJle J>KUi KOJIAAHBUIATBIH eKiHMI Tocuigeme, Oy
AKKBIIITHIK OCTIH MyIbTHIUTHKAITUSITBIK TYpie KopceTy OombI Tadbsianst [10].

AFBIC KepHEYIH KaJIbl TYpAe KeneciaeH xa3yra 6onanst [10]:

o= fi(e, DS T)fA(T). 24)

OcheIFaH yKcac TYKBIpEIMAaManap [2] JKyMbICTa KeEATIpUITeH. Auaina MyJIbTHIUTHKAITUSIIBIK
aHBIKTAYBIII KATBIHACTBIH BIKIIAM/IAJIFaH TYPI Ui KOJIaHbLJIaIbI:

o5 = /1(0,e)a(8)f3(T). (25)

Mynaa nedopmanusuiblk OepikTeHIIpaiH, AedopManus KbUIIaMIBIFEI MEH TEMIICpaTypaHbBIH aFbIC
KepHeyiHe acep ery 3ddeKTiiepi e3apa Toyelci3, IeMeK, KepHEY JKYKTeME TYCIpy OJbIHAH Tayesi
oommaiiner [10]. Unemai nedopmanusinay (usMkacel TYpPFBICBIHAH OepiireH TocijieMe IYpBIC eMec
OomnBIT  TAaOBUTATHIHBIH KepceTyre Oonanbl.Cebedi, aedopmanus MEH IKBUIIAMIBIKTaH OepikTeHy
TeMIiepaTypazaH TOyeIi.

CoOHFBI KbULIAPBl KOMITBIOTEPJIIK OaraapiiaManapaa jKdi KOJJAAHBUIATBIH KapanaibiM aHBIKTAYbIII
KaThIHACTap/Ibl IaJIey KyMbIcTaphl kacanyna [10]. Kemn xarmaiina o, nedopmanms KbUIIaMIBIFEIHAH
(JorapuMIik HeMec AOPEKENTK Typi) Toyenmi OonaThlH KeHOip MyImIenepmi, TeMIeparypara Toyewmi
OoaThlH Keibip MymenepiMeH (KapanaibiM ChI3BIKTHIK (YHKIUSUIApIaH SKCIIOHSHIMAIIBI MYIIenepi oap
KaTapra JIeliH) KUBICTBIPYIaH TYPaIbL.
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JIxoncon meH Kyk [11] xymbicTa, yikeH nedopMaiusara, >Koraphel JedopManusiiay >KbUIIaMIbIFbL
MEH TeMIleparypara YIIbIpaFaH MeTaijgap YLIH Ta3a SMIUPUKANBIK aHBIKTAYbIII TEHICYIl YCHIHIIBL.
JxoHCcOH-KyK MOJeni KEHIHEH Tapaliblll, ©3iHiH KapamalbIMIBUIBIFEI apKACBhIHAA CAHJIBIK TaaayablH
adTapipIKTall OapIbIK MAKETTePiHIH MaTepraniap KiTamxaHachblHIa eHr i3I,

JxxoHcoH-Kyk Momeninae Mu3ec aFbICBIHBIH KepHEYi Keneci Typae xa3puranst [11]:

* * * T - T
o=(4+Bs NI+ Cn&N1-T") T =——"=, (26)
P P T _ T
MYHIarbel €, — SKBHMBAJIEHTTI IIJ1aCTUKAJIbIK ILG(I)OpMaLII/IHCBI; 5 ; = 5 5 / gg 0 — IINIIACTHKAJBIK

ne(OPMALHAHBIH OJIIEMCI3 KbUIIAMIBIFEL; & = 1.0 ¢'; Tpkone T),— CalbICTHIPMAIIbl TEMIIEPATypa JKOHE
MaTepUANJbIH Oallky TeMIleparypachl (ColikecTi a3pUIFaH). bec MaTepuangbplK KOHCTaHTajIap
SMITUPUKAJIBIK JKOJIMEH aHbIKTanaasl: A, B, n, C u m.

(26) Tennmeyinmeri OipiHIII KaKMIadaFrkl OPHEK MAaTePHANILIH AeGOopMaIUsIBIK OCpIKTeHYIH, eKiHII
JKaKIanarel — JaedopMaliysl KbUIAAM/IBIFBIHBIH JIC3IK MOHIHIH arbIiC IIETiHE 9CEPiH aHBIKTAWIIbI, a
YIIiHII MYIle KepHEeY[iH TeMIepaTypaaaH ToyenmuririH kepcereai [12]. byn Tennmey TemmeparypaHbIH
Hemece jaedopManusi KbUIAAMIBIFBIHBIH ©3Tepy TapUXBIHBIH HOTWKENEPiH ecKepMeiimi, anaiina OHBI
KOMITBIOTEPJIIK KOATa OHall MaijanmaHyra OOnajbl, aln MOZAETbh KOpPCETKIITepi TaKipuOenepaiH NIeKTi
CaHBIMEH JKCHIJT aHBIKTAJIAIbI.

JxoHCcOH-KyK Momem MyJIbTHILITMKAIMUIBIK THUNTI OipKaTap aHBIKTAYBII KaTHIHACTAPBIHBIH OKiJi
oonpim Tabbuiambl [12]. By Momenbaepne nedopMais MEH KbUILIAMIBIKTaH OEpIKTEHY IKOHE
Temreparypanal OepikcizgeHy 3¢ddekrinepi e3apa Tayenci3 OONbI caHaNaAbl JKOHE arbiC KEepHEYiH
KapamnaibIM MacmTadTay *KojibpIMeH Oaiikanamel. MyHIal minriH KapamnaifibiM OOJBIT KeNesi jKoHe aifKbIH
bM3uKaNBIK TYCiHOIpidemi. AJalia MyHIall TOCUIIEMEHIH HETi3ri Moceneci OOJbIT OepiKTeHIIpY

JKYMBICHIH (HeMece «KepHey-1edopMaIis KUbICHIFBIHBIH Konbeynirin d o / d¢& ) cunarray cananmagsL.

JlxoncoH-Kyk Moaenineri do / de mamachl, oepinrex aedopmanusaa aehopMariust KbLUIIaM/IbIFbI

apTKaH caibiH YirasaTeiH Oonazns! [12]. Cormpikran J»koHCOH-KyK aHBIKTAYBITI KaTHIHACKHI, OTTEKCi3 MBIC
(OFCH - oxygen-free high-conductivity copper, Mb mapkanbl MbIic) koHe HHKeNIb [13,14] CHUAKTBHI
MeTanjap YIIiH JWarpaMMaHbIH €HKeliHe JedopMalisl  KbUIIaMIBIFBIHBIH —ocepiH  Oajamaisl
CHUTIATTAalIbl, aj TaHTAl CHAKTBHl MaTepHaijap TOpTiOiH MOZeNnbAey VIIH KONJaHyFa YCHIHBIIMAMIIbI.
OliTkeHl MYHJa «KepHey-aedopMalus» IUarpaMMAachIHbIH CHKEI0l Je(opManusiay >KbLUIIaM/IbIFbI
apTKaH cailblH, TOMEHACHAI. Moaenb KepceTKimTepi, AeopManust KbUIIaMIBIFBI apTKaH Ke3/e eHKEIOAiH
YIIKeroi a3 OonaThIHAAN eTin TaHAanaaepl. (26) TeHaeyi, aTroMUHIA MeH OONaT CHUSKTHI MaTepHaaapablH
TOPTIOIH JKaKCHI alIIPOKCUMAITUSIIAYB MYMKIH.

Exinmi xareiHat, J)koHcoH-KyK KaThIHACBHIHBIH MYJIbTHILIMKAIMSUIIBIK TYPl MaTepuangap TOpTiOiHiH
TeMIepaTypara TOYeIIUIITiH AYPhIC CUIIaTTayFa MyMKiHAIK Oepeni [14].

OpPTYpIi MeTaiap MeH KopbeITnanap yiuriH [oHcoH-Kyk Mozen TypakThIIapbIHBIH MoHAepiH [11-
14] xymbicTapbiHga TaOyfa Oosambl. Ockl MoaenbaiH Moaupuranmsiiapbl [15-19] sxymbicTapbiHIa
KeJTIpiJIreH.

3epmuii MeH ApPMCTPOHT [HCIIOKAIlUs TEOPHSCHIHA HETI3/ENTeH aHBIKTAYBIIl KaThIHACTApPIbI
JUHAMUKAIBIK €CeNTeyJepai JKYprisreHne mnainananyra yceiarad [20]. Mogensre, TemrepaTypalbik
Oencenmipyni TamgayFa HerizgenreH, Aedopmanus JKkoHE OKBUIJAMIBIKIICH OCpiKTEHIIpY JKoHE
TeMIepaTypanblK OepikcizaeHy addekrinepi kiprizdinreH. KaTeiHac, e3re IUCITOKAIMSIIBIK AHBIKTAYBIIT
MOJCTBICPIMEH CANBICTRIPFaHIa CABICTRIPMANBI KaparmalbIM IIOIHTe HEMACHTCH. 3epHIIH-APMCTPOHT
AHBIKTAYBIII KATBIHACHIHBIH JHCIOKAIUS TEOPHACHIHA HEri3enyi, 0acka AMIMPUKAIBIK aHBIKTAYbIII
TEHJCYJEePIMEH CalBICTHIPFaH/la OHBIH APTHIKIIBLUIBIFBIH KepceTeli. ExiHmm jkaFblHaH, MaTepHalIbIH
TJIACTUKAIBIK TOPTIOIHIH OCBI MOZCINIETI aca Kypaemi Typi, OapiblK KaXeTTi TYpPaKThl IIaMajiapIbIH
MOJIIIePIH aHBIKTAayAbl KUbIHAATaaAbl. OChl MOJEIL aBTOPJAPhl YChIHFAH HETi3ri epeKeHIH MOHI OOJIBIII,
OepiireH  MHUKPOKYPBUIBIMHBIH ~ JUCIOKALMSUIBIK ~ cHNAaTTamMajapblHa  OaiJlaHbICTBI,  MaTepual
MUKPOKYPBUIBIMBIHEIH  op0ip TypiHme (BLIK — Oerke uentrpnenren ky06 Ttopel, KK — xememre
LIEHTPJICHIeH KyO0 TOPBI) )KEeKe aHBIKTAYbIII TCHICYTIH O0ap 00Jybl caHasa b,

3epriuin-ApPMCTPOHT aHBIKTAYBIII KaThIHACKIHBIH eKi Typi 0ap. BLIK- metangap ymin [20]:
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o=C,+Ce"- exp(- C,T+C,T-In&"), 27)

Mopenbie MaTepHaIIbIK TOPT TYPAKTHI mamManapsl kezaecedi: Co, Cp, Cyxone C;. MyHIa GacTamkbl
arpic 1ieri Cy,aedopmanus JKbULIAMIIBIFBIHAH KOHE TEMIIepaTypajaH Toyenai emMec. bysl Meep
TYHipIIiK eimemiMeH Obliaid anbIKTanans! [20]:

_ 1/2
C=c +k /d"”, o8)

MYHJIaFbl G,—~ MaTepHaJAblH O0acTamnKbl MHKPOKYPBUIBIMBIHA JKATKBI3BUIFaH, KEPHEYAiH aTepMHUSIIBIK
KypaMmaachl, d — TYHipIIKTEpAiH OpTalia JHaMeTpi xoHe k; - MaTepHaIbIK KOHCTAHTA.
KIK-Meranmap epHeri keneci Typre ue [20]:

c=C, +C"" exp(-CT+C,T-In&" )+ Cé", (29)

Mymnzaa antel TypakTel Matepuan kesneceni: Co, Cy, C;, Cy, CsxoHe n. By KaTeIHacKa coiikec, 0anKy
TeMIIepaTypachliHia KepHEYAIH MoHI HOMbre aiiHainysl MiHIeTTi emec. Tenneyne, KLIK-metangaps! yirin
aca MaHBI3/IbI OOJIBIN KEJETiH KOCHIMINA (PU3UKANBIK KYOBUTBIC KOPIHIC TAIKaH, SIFHU BIFBICTHIPY apKbLIbI
JKYPETiH TUTACTUKAIBIK aFBICTHI €T13/IeTTy €CeOIHCH KYPETiH TUTACTUKAIIBIK aFBICKA ayBICTHIPY.

KIK-merannapbiHa ToH, KOFapFbl )KOHE TOMEHT1 arbiC MICTiHIH Oap Oony dakTici, (29) TeHaeymeH
cumartanMaiiasl [10]. lemek, a3 nedopmanusiuiayna MoJiellb KeiOip opraina KepHeyai cunarraiasl. (29)

TeHaeyinen do / d & mamacsl nehopMaris KeLIIAMIBIFRIHAH JKOHE TeMIIepaTypaaH TOyem I eMecTiriH

OHaii Oaiikayra Oomabl.

3epumm-ApMmctponr Moxaeni KIK-merammaper ymin agmutuBTi cumatka ue [10]. bepikrenmipy
JKYMBICBIHBIH TYPaKTBUIBIFBI, OHBIH Heri3ri Maceneci 6onbin Tadbutagpl. Cebedi, KIIK Meranmaps! yirixn
Oyt mama nedopManis KbeUIIaMIBIFBl MEH TeMIepaTypaaaH Keilip a3 gopexeMeH Tayenai Oonaapl.

OpTYpAl MeTaimap YIIiH 3epuuii-ApMCTPOHT MOJENbICPi TYPAKTHICBIHBIH MoHAEpiH [21-23]
JKyMbIcTapbiHaH Tabyra 6onansl. BIIK-MeTannap yurin 3epriuin-ApMCTPOHT aHBIKTAYbBII KATHIHACKIHBIH
KilmiripiMm Moaugukanusce! [23] KyMBbICTa YCHIHBUIFaH. MyH/Ia SKBHBaJICHTTIK Ae(opManus JopeKeciHin
KOPCETKIIll peTiHAe TaFbl Oip 7 MaTepral TYpakThICH (1/2 OpHBIHA) EHTi31NITEeH.

Kopvimuinoer. MSC.Super Forge kemeHzi  OaFmapiamachlHIa — KOJJAaHBUIATHIHIICTKI-)IEMEHTTIK
omicTeMeHi TMalJaaHbIIT,00HIBIK-CHIHANBI OpHAKTa JKoHE OypaHmanbl MilIiHOUTIKTE JaibIHIaMaHBI
WIeMJEYIiH KOMITBIOTEPIiKMOAENI >Kacanisl. MakcaTThl JKOHE IIeKapalblK I[MapTTapasl TapTHIMIBI
OCNTiIeUTIH KOMITBIOTEPIIIK MOJIENB/IE JKeKe IIETKI DJIEMEHTKE MaTepuall KaCHEeTiH OepyaiH MYMKIHJIITi
Oap OonFaHABIKTaH, OIpKENKI eMec MaTepuall KYPBUIBIMBIH €CKEPIIl KOHE €CENTeY YaKbIThIH KbICKApPTHIIT
KepHeyi-nedopManust KyWIi ecenteyre MyMKIHIIIK Oap eKeHi Makaiaaa ToJIeIIeH .

Makxkana kapxxputaHatbiH Ne757 MOH.I'®.15.9M4: «Koraps! camaibl xKyKa >KOJaKTapabl WIEMIEyTe
apHaJFaH KOIKBI3METT] Y3/iKCi3 OOMIIBIK-ChIHAIBI OPHAKTHIH)KaHA KOHCTPYKIUACHIH JKacay» TaKbIPHIObI
OOWBIHIIA JKa3bLIFaH.
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C.A. Mamrexos', B.H. AGcaabikos?,
M.M. AkumbGexosa', J.A. Tycynkanuesa', M.P. May.enosa'

KOHEYHO-2JIEMEHTHAS MOAEJIb YIIPYTOINIACTUYECKOT'O JE®@OPMUPOBAHUSA TUCTOBOI'O
METAJUJIA B BOJTHUCTBIX BAJIKAX U ITPOAOJIBHO-KJIMHOBOM CTAHE

AHHOTanMs. B craTbe onmcaHo COBpEMEHHOE COCTOSIHME U METOIO0JIOTHUECKHE OCOOCHHOCTH YUCIEHHOTO MOJICIUPOBAHHUS
HpOLECCOB 00pabOTKH METAJUIOB JaBJICHHEM, BBIICJICHBI OCHOBHBIE HMPOOJIEMHbIE MOMEHTHI TPAJULIMOHHBIX MeToIOB. [Ipoana-
JIU3UPOBaHBI IPOOIEMHBIE BOIIPOCH MATEMAaTHUECKOT'O MOJICIMPOBAHMA U, TEM CaMBIM, MCCIICAOBAHUS HANpPsDKEHHO-Ae()OopMHU-
POBaHHOT'O COCTOSHMSA MPOLECCOB 00pabOTKKM METAJUIOB JaBJeHWEM. B cTaThe mpuBOOUTCS ONpeneNnsiomas CucTeMa ypaBHeHUH
IUT OMUCAHUS MPOIecCOB Ae(hOPMUPOBAHUS 3arOTOBKH B BHHTO-OOpPA3HBIX BAJIKaX W MPOAOJIEHO-KIMHOBOM CTaHE, KOHEYHO-
JJIEMEHTHAsE METOAWKa ee pemeHus. ONmcaHbl OCHOBHBIE JTambl CO3JaHUS KOHEYHO-3JIEMEHTHOH MOJIENH B IPOTPaMHOM
kommuiekce MSC.Super Forge, a Takke MeTo[, ITO3BOJISIONIMI TPOTHO3MPOBATh pacnpeseneHne qedopManuu B oobeme gedop-
MHPYEMOT0 METaJJIa C y4eTOM 0COOCHHOCTEH MUKPOCTPYKTYPEL.

KnioueBble c10Ba:00pabOTKM METAJUIOB JABJICHUEM, INPOKAaTKa, BUHTOOOpPA3HbIC BAJIKH, IPOJOJIbHO-KIMHOBBIN CTaH,
METO]] KOHEUHBIX JIEMEHTOB, HHTEHCHBHOCTH Jie(hOpMalyy, HHTEHCHBHOCTh HANPSHKEHUH, TEMIIEpaTypa.

CaeneHus 00 aBTOpax:

Mawexos Cepux Axumosuu™ — TOKTOp TEXHUUECKUX HAYK, mpodeccop.

[ourossrit agpec: 050013. r. Anmatsl, ya. CatnaeBa 22. Kazaxckuii HallMOHAIBHBIA TEXHUYECKUI YHUBEPCUTET UMEHU
KW. CarnaeBa, kadenpa «CTaHKOCTPOCHHE, MAaTEpPUAJOBEACHHE M TEXHOJOTHS MAIIMHOCTPOHTEILHOTO ITPOU3BOJICTBAY
(CMuTMII).

Pa6ouwnii tenedon: (8-727) 292 — 11 — 56, lomamnuii aapec: 040925. r. Anmatel, Mukpopaiion Tepektu, yi. AGas 3.

Jomamnnii renedon: (8-727) 388 — 41 — 07, Mo6unbHblii Tenedon: 8-702-100-17-00, mashekov.1957@mail.ru

Abaovikos baxeim Hapux6aesuu - TOKTOP TEXHUYECKUX HAYK, podeccop.

[TouroBslit agpec: 050013. r. Anmartsl, yn. CatnaeBa 22. Kazaxckuil HallMOHaJIbHBIH TEXHUYECKUI YHUBEPCUTET UMEHU
K.U. Carnaesa, kadenpa CMuTMII.

Pabouuii tenedon: (8-727) 257 — 71 — 68, Jomamnuii agpec: 050028. r. Anmatel. MukpopaiionKoxokuek 18, xkB.32.

MoO6unbHsi Tenedon: 8-777-225-56-84, Dnextp.moura: b_absadykov@mail.ru

Tycynkanuesa dnvmupa Aouemosna — NOKTOpaHT, 1978 roga poxxaeHus.

[ourossrit agpec: 050013. r. Anmatsl, yn. CatnaeBa 22. Kazaxckuii HallMOHAIBHBIA TEXHUYECKUH YHUBEPCUTET UMEHU
K.U. Carnaesa, xadenpa CMuTMII.

Pabounii tenedon: (8-727) 257 — 71 — 68, Mobunsnslii Tenedon: 8-707-978-03-21.

Jlomarmuwuii anpec: r. AnMarthl, yi. [Iatauikoro 6/2, kB. 24, DnekTp.mnoura: elatus78@mail.ru.

Axumbexosa Mapowcan Mvipzakanosna — nokrapant kadenpbl «CTaHKOCTPOCHHE, MATEPUATIOBEICHHE M TEXHOJOTHS
MalIMHOCTPOUTEIBHOTO IIPOU3BO/ICTBA.

IToutosslit agpec: 050013. r. Anmartsl, yn. CatnaeBa 22. Kazaxckuil HallMOHaJIbHBIH TEXHUYECKUI YHUBEPCUTET UMEHU
K.U. Carnaesa, kadenpa CMuTMII. Pabouwnii Tenedon: (8-727) 257 — 71 — 68, Dnexrponnast noura: akimbekova 2011 @mail.ru

Maynenosa Mapuss P — noxrapant kadenpbl «CTaHKOCTPOCHHE, MAaTEPHAIOBEICHHE M TEXHOJIOIMS MAalIMHOCTPOU-
TEJIBHOT'O IPOU3BOICTBA.

[ouroBsrit agpec: 050013. r. Anmatsl, ya. CatnaeBa 22. Kazaxckuii HallMOHAIBHBIA TEXHUYECKUI YHUBEPCUTET UMEHU
K.W. Carnaesa, kadenpa CMuTMIIL. Pabounii renedon: (8-727) 257 — 71 — 68, DnekrpoHHas mouta:maulenova_m@mail.ru>




ISSN 2224-5227 MNe 2. 2017

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

ISSN 2224-5227

Volume 2, Number 312 (2017), 91 — 95

B.H. Aitchanov, A.S. Tergeussizova

Al-Farabi Kazakh National University, Almaty. Kazakhstan
aliyaS5@mail.ru

TECHNOLOGICAL PROCESS OF EXHAUSTING
OPTICAL RODS AS AN OBJECT OF AUTOMATED CONTROL

Annotation. In this paper, we describe the drawing of an optical rod with the reduction of a typical device
adopted in the field of technology for manufacturing optical telecommunication fibers. The drawing process as an
object of automated control and options for solving this problem are considered.

Keywords: automated control of the drawing process of optical rods, dynamic frequency-pulse automatic
control systems, fiber-optic cable, fiber-optic communication lines, extraction of optical rods, optical fibers, optical
rods, optical fiber production technologies.

YK 681.51:681.7.068
B.X. AiiTuanoB, A.C. Tepreycusosa

Kazaxckuit HaunoHaNIBHBIH yHUBepcuTeT UM.alib-Dapadu, Anmarsl, Kazaxcran

TEXHOJIOTMYECKH MPOIECC BBITSXKKA
OINTUYECKUX CTEP)KHEH KAK OFBEKT
ABTOMATHU3NUPOBAHHOI'O YIIPABJIEHUSA

AHHOTanus. B HacTosmel cTaTbe ONMMCAHBI MPOIECC BBITSHKKH ONTHYECKOTO CTPEKHS C MIPUBEIECHUEM THIIO-
BOTO yCTPOWCTBA, IPUHATHIE B OTPACITH TEXHOJIOTHH MPOU3BOJICTBA ONTHYECKNX TEIICKOMMYHHKAIMOHHBIX BOJIOKOH.
PaccMoTpeH mporecc BBITSKKH Kak OOBEKT aBTOMAaTH3MPOBAHHOTO YIIPABICHWS W BapHAHTHI PEIICHWS JTaHHOU
3aJa4H.

KaroueBble ci10Ba: aBTOMaTH3UPOBAHHOE YIPABICHNUE MPOLIECCOM BBITSKKH ONTHYECKUX CTEPXKHEH, TUHAMU-
YECKUE YaCTOTHO-MMILYJIbCHBIE CHCTEMBI aBTOMAaTHYECKOTO YNPABJIECHUSI, ONTOBOJOKOHHBIN KaOellb, ONTOBOJIOKOH-
HBI€ JIMHUU CBSI3H, BBITSKKA ONTHYECKUX CTEP)KHEH, CBETOBOJIbI, ONTHYECKHE CTEP)KHHU, TEXHOJIOTHH MPOU3BOICTBA
ONTHUYECKHUX BOJIOKOH.

B crpykTypy mr000ro BOJOKOHHO-ONTHYECKOro dieMeHTa (BOD) BXOIAT OJHOXKHWIBHBIE U
MHOTOKUJIBHBIC CTEPXKHH (CBETOBOMABI) C ONPEIACICHHBIMH TIE€OMETPHUYCCKUMH H  ONTHYCCKUMHU
XapaKTEePUCTUKAMHU.

C caMoro Havana pa3BUTHS BOJIOKOHHOW OINTHKU JOMUHUPYIONIMM NPOOJeMaMH ONTHKU ObLIH
CTaOUIILHOCTh THAMETPa UCXOAHBIX CTEPIKHEH U Manoro cBetoocnabnenus B HuX. Eciu BTopas mpobieMa
YCIEIIHO PEIIaeTcsi, TO MpodJieMa CBEPXIIOCTOSHCTBA JUaMEeTpa CBETOBOJIOB MPOJI0JIKACT CYIIIECTBOBATD.
s ee penieHus HEOOXOAMMBI MOCTOSHHBIA KOHTPOJIbh W YIPABJIICHUE TEXHOJIOTHYECKUM IPOIIECCOM
W3TOTOBJICHUST CBETOBOMOB. CIOKHOCTh 337adu, BOZHHKAMONIUX MPH YNPaBICHUH, CBA3aHA C TEM, YTO
Ka4yeCTBO IMOJIyYaeMbIX M3ICIHHA 3aBUCHUT OT MHOXKECTBA (PaKTOPOB, y4eT KOTOPBIX SBIACTCS 3agadeii ¢
BBICOKMM YPOBHEM HEONPEACICHHOCTH.

MeTtoabpl NPOM3BOJACTBA ONTHYECKOr0 BOJIOKHA. CylecTByeT JBa MeETOAa MPOU3BOJCTBA
ONTUYECKOrO BOJIOKHA: JINOO Yepe3 BBITSHKKY M3 CTEKJISTHHOW 3arOTOBKH, ITOBEPXHOCTHBIC CIIOM KOTOPOM
COOTBETCTBYIOIIMM 00pa30M JICTUPOBAHBI Pa3jIMYHBIMU OKCHAaMHU (Tak Ha3biBacMas rasoBas ¢asza -
COBpEMEHHasl TEXHOJIOTHS MPOU3BOJICTBA) WM P MOMOIIM MHOTOKOMITIOHCHTHBIX BOJIOKOH (METOJIOM
JKUIKOCTHOU (haszkbl).
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3aroToBKM W3 CTEKJa W3rOTABIMBAIOTCA B BHJC IHIUHIPUYCCKOTO CTEPXKHSA, H3 KOTOPOTO
BBITATHBACTCS ONTHYECKOE BOJIOKHO. [Ipodumib cTepKHS NpeACTaBIsSeT paCIIUPEHHBIH mpoduib
ONTUYECKOr0 BOJIOKHA. [lociie MHTEHCHMBHOIO JIOKAJIbHOTO HArpeBa, BOJIOKHO BBITATHBAIOT M3 3TOU
3arotoBkd. OHO cpa3y K€ MOKpPBIBACTCS CJIOEM IIOJIMMEPa B HECKOJIbKO MHKPOH TOJIIWHOW, TaK
Ha3bIBAEMBIM MEPBUYHBIM MTOKPHITHEM, JJISI MEXaHUUECKOW 3aIuThi [1].

I[pouecc BBITAKKH ONTHYECKHX BOJOKOH. KadecTBO mporecca BBITSDKKH 3aBUCHT TJIABHBIM
0o0pa3oM OT KOHCTPYKIMH TI€YM, TEXHOJOTHMHM HAJOXKCHHS OOOJOYKHM M ONTHUMAIBHOI'O KOHTPOJIS
napamMeTpoB Mpoliecca, TAKKX KaKk HATsSHKEHUE, TeMIepaTypa, JUaMeTpsl, CKOpocTh. CHIDKEHHE PacXo/10B
Ha TIPOIIECC BBITSHKKH JIOCTUTACTCS JIByMS IyTSMHU: MOBBINICHHE MPOU3BOJUTEIBHOCTH W yBEIHUCHHE
KOJIMYECTBA IMPOU3BCIACHHOTO ITPOAYKTA. IloBrIIEHHE MMPOU3BOAUTCIIBHOCTHU BBITSKKHM JOCTHUIacTCA 3a
CYEeT YBEIMYCHHS MPOU3BOACTBCHHON CKOpPOCTH (COKpallleHHS BpPEMEHU HaJlaJKH | 3alycka
000pyI0BaHVsI, BpEMEHH JTMHEHHOTO HapacTaHHUs CKOPOCTH, MOBBIIICHNS KA4eCTBA HAMOTKH, YBEIMUCHHS
pasMepa 3aroTOBOK (IJIMHBI W JWAMeTpa). YBEIUYEHHE KOJIUYECTBa MPOM3BEICHHOTO MPOIYKTa
MPOU3BOMTCS 32 CUET COKPAIICHUS OTXOJIOB NIPU Havalie U OKOHYaHUU PabOThI, OOPHIBOB 3arOTOBKYU NPU
BBITSKKE, CHW)KCHHSI MHIYIUPYEMOTO BBITSDKKOW 3aTyXaHWs M COKpAIICHUS OOpPBIBOB BOJIOKHA MPH
KOHTPOJIE KA4eCTBa B TIPOIIECCE BHITSKKH.

HHH KaXXaoro Tuiia BOJIOKOHHOM JcTalin (O)Z[HO)KI/IHLHBIC U MHOT'OKHJIBHBIC KECTKHC CBCTOBOJbI U
THOKHE BOJIOKHA W XKTYTHI JUIS TIepeiadn CBETa WU JUIS Tepeiaud U300paKeHUs, TUIACTHHBI U CTEPKHU
IUIS TIepeIadn u300pakeHHs U JIp.) TpeOyeTcs CBOs criennduaeckasi TEXHOIOTHS MPOU3BOACTBAa. Bo Beex
TEXHOJOTMYECKUX IpoHecCax HEU3MCHHO IMPUCYTCTBYET OI€panud H3TOTOBJICHUA OAHOXUIBHBIX
CTEpXKHEH (CBETOBOJIOB).

OnHOM U3 OCHOBHBIX CTaJMH MPOIecca U3TOTOBJICHUS ONMTHYECKOTO BOJIOKHA SIBIISICTCS BBITATHBAHUE
€r0 Ha YCTAaHOBKE BLITAXKKHU. KOHe6aHI/Ie AuaMeTpa Mo JJIWHE BO MHOIOM OHNPCAC/IAIOT OITHUKO-
(u3MYeCcKUe CBOWCTBA ONTHYECKOTO BOJIOKHA (ONTUYECKHE IMOTEPU IMPH PACIPOCTPAHCHUM CHUTHANA,
MOJIOCY MPOMYCKaHUS U T.J.). BHyTpeHHUE HANPSKEHUS, POPMUPYEMBIC B IPOIIECCE BBHITSHKKU BIUAIOT HA
MPOYHOCTH U ONTHKO-(PH3MUYECKHE CBONCTRA.

TumnoBass yCTaHOBKA BBITSDKKH, NPEACTaBICHHAS HA PHUCYHKE 1, MOCTPOCHHAs IO KJIaCCUYCCKOU
CcXeMe, COCTOMT W3 CTaHWHBI |, HAMpAaBISIONMX CTEKIOOJOKOB 2, TIEYM HarpeBa 3, ycTpoiicTBa
PETYIHPOBKH CKOPOCTH OXJIQXKJCHUS OJHOXKHIBHOTO CBETOBOJA 4, NaT4WKa HApPYKHOTO JUaMmerpa 5,
JIaTUYMKA TOJIIIUHBI 000JIOUKH 6, MEXaHU3Ma BBITSDKKH 7, YCTPOMCTBA PE3KH OJHOXKHIILHOTO CBETOBO/IA 8.

1

[ ]

0

PI/ICyHOK 1 — Tunosas YCTaHOBKaA BBITSAXKKH CBETOBOJOB
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OTa yCTaHOBKa, OKOJO 7 METPOB BBICOTOH M JOBOJBHO CIIO)KHOW KOHCTPYKIHH, C TOYHBIMH
U3MEPEHUSIMA M KOHTPOJIEM TEXHOJOIMU. MeXaHH3M I0Jadu IEpelaeT 3arOTOBKY B 30HY BBITSIKKH C
MEYbI0 COMPOTHUBIICHHSI WK ropenkol. [Tokunas 3Ty 30Hy, BOJIOKHO W3MEpSIETCS M 3HAUCHUS U3MEpEHHI
nepefaloTcsl B CHUCTEMY ynpaBieHus. Bpems oTkimka He mommkHO ObITh Gonbme, yem 0.1-0.03 ¢, a
Pe3YIABTUPYIOIINI TUaMeTp OTKJIOHEHHs OT TpeOyeMBIX 3Ha4eHWil He NoJDKHO mpeBblmath 2%. Torma
COIUIO NPOrpeBaeT IEPBUYHBINA CIOW IOKPBITHS BOJIOKHA. B Cilyuyae CHIMKOHOBBIX CMOJ AJISI 3aKaJIKU
WCTIONIB3YIOTCS TEIUIOBBIC TEUYW, a B CIIydae aKpWJIOBBIX — YIbTpadHUOIeTOBBIM cBeT. Uucio meded u
o011as AJMHA 30HBI YIPOYHEHUS 3aBUCHT OT CKOPOCTH BBITSKKH. [Ipy HaHECEeHUH NMEPBUYHOTO MOKPBITHS
JOCTUIaeTCsi CKOPOCTh 10 5 M/c. BonokHa ¢ mepBUYHBIM IOKPHITHEM BBOASTCS B MAIUHY [UIS BBITSDKKU
KOHTPOJIMPYEMYIO0 cHucTeMol ympaBieHus. CKOpOCTh BBITSDKKM MalllMHA BBHIOMpPAaeT Ha OCHOBE
uHpOpMaK O JuaMeTpe BojokHa. [lociaeqHuii KOMIOHEHT JMHUHU - YCTPOWCTBO IUIsI HAMOTKH, MOCHE
KOTOPOTO MHOT/IA CTAaBAT yCTPOMCTBO I MPOBEPKU BOJIOKHA Ha MMPOYHOCTH. BOJIOKOHHO-BHITATHBAIOLIHE
JUHAU MOTYT COJEPXKATh JIOTOJHUTEIBHBIE YCTPOWCTBA, KOTOPBIE YMPOIIAIOT OTIEPAIMH BBITSIKKU WIIH
JICNAIOT UX 00JIee TOYHBIMU [2].

BonokoHHBIE AeTali € BBICOKOHM pa3peliarouieil criocoOOHOCTHIO MOXHO MOJMYYHTh TOJBKO IPH
UCTIOJIB30BaHUU CBETOBOJIOB C OJMHAKOBOHM reoMerpueil. OTKIOHEHUS OTACIBHBIX 3JIEMEHTOB [€OMETPUU
(opMBI TIOTIEpPEYHOTO CEUYCHHs, pa3MEepoB W T.II.) NMPHUBOAUT K CHIDKEHHIO YaCTOTHO-KOHTPACTHBIX
XapaKTEPUCTHUK AETalH, MOSIBICHUIO MUKPOCTPYKTYPHOT'O IIIyMa U Pa3IMYHOro pona aAeeKToB B paboyei
30He feraneld. CTeneHb OTKIOHEHUS] T€OMETPUM CBETOBOJA IO OTAEIBHBIM IapaMeTpaM XapaKTepU3yeT
Ka4eCcTBO T€OMETPHU CBETOBOIOB.

IIpouecc BHITKKN KaK 00bEKT ABTOMATH3HPOBAHHOT0 YIPABJIEHUS

ABTOMaTH3UPOBAaHHOE YIPABJICHHE MPOLIECCOM BBITSDKKM CBOAUTCS K MPOLIECCY NMPUHATHUS PELICHUN
o 00eCIeYeHNI0 MPOAYKIHMH 3aJaHHOTO KadecTBa. lIporecc BBITSKKM paccMaTpUBAIOT Kak OOBEKT
yIpaBieHHs, BKIIOYAIOUINH YCTPOUCTBO BBITSDKKM (YIPAaBIISIOIIEE YCTPOMCTBO) U 30HY (OPMUPOBAHHS
«CBETOBOJ1a» (OOBEKT YIIPaBICHHS).

x(t) £(1) ()

—— Wyy - Woy

h 4
v

WOC

Pucynok 2 - Cxema aBTOMaTH3UPOBAHHOTO YIIPaBICHUSI BBITSDKKOI CBETOBOJIOB

VYrpaBieHue peryiupyemMoil BeanyuHOM y(t) (AMamerp CBETOBOJA, YCHWIHE BBITSDKKM M T.IL.)
MIPOMCXOJAUT B COOTBETCTBUM CO 3HAUCHHWAMH IEpeNaTouHbIX (yHKUMH oOBekTa ympasieHus Woy u
ympasisiomiero ycrpoiictea Wyy. [lo kanamy oOpatHoi cBsiz3u (opMHUpYETCS 3HAUEHHE TepeaaTOuHOM
¢yakuun Wo.. Ontumusanusi TEXHOJIOTHYECKOTo Mpoliecca MPU TaKOM CIIOCO0€ YIIPaBICHUSI CBOIUTCA K
IONUCKY YAAYHBIX KOHCTPYKTHUBHBIX PELICHUH, BHIOOPY pPETyIMpyeMOH BEIUYUHBI, [ETaIbHOMY
HCCJIEIOBAHHUIO MEPEXOIHBIX MpoIeccoB. Yaie Bcero ympasisioniie (pakTopsl — CKOPOCTh BBITSDKKU U
TEeMIEPaTyphl B MEUH.

OmHUM U3 OCHOBHBIX TEXHOJOIMYECKHX PEKMMOB, BIMSAIOLUIMX HA KAayeCTBO BBITSKKH, SBISCTCS
TEMIIEPATypHBIA PEXUM BBITSKKH. C 9TOHM 1enpl0 HEOOXOOUMO KOHTPOJIUPOBAaTh M YIPABIATH
TEMIIEpaTypy C TIOMOILIBIO TEpPMONAapbl, YCTAaHOBIEHHOH B BBICOKOTEMIEpAaTypHOH 30HE, C
WCTIOJIb30BaHUEM (POTORJIEKTPHUECKOTrO natynka. Ho nmpu TakoM ymnpaBiieHHH, BaKHOH 3amadedl sBiseTcs
— YBEJIMYEHHE JAWHAMHYECKOH TOYHOCTH peryiupoBaHusa. Hwuskas nuHamudeckas TOYHOCTb
perynupoBaHusi OOYyCTIOBJIEHA HHEPUHMOHHOCTBIO OOBEKTa pEryJupOBaHUS M TaK Ha3bIBa€MbIM
«TPaHCIOPTHBIM 3ama3abiBanueM». [locienHee ompenensercss BpeMEHEM MPOXOKACHUS BHITATHBAEMOIO
CTEKJIOU3eNUsI OT 30HbI ()OPMHUPOBAHUS A0 JaT4YMKA, ONPEACIIIOIIETO0 Pa3MEpPhl, IONEPEYHOrO CEYECHHUS.
B nTore Bo3M0XHO MOSIBJICHHE aBTOKOJIeOanwmit [3].

Jns pemeHns AaHHOW 3amadn HauOoJsiee MEPCHEKTHBHBIM SBIISETCS NPUMEHEHHE AWHAMHYCCKHUX
9aCTOTHO-MMITYJIbCHBIX CHCTEM aBTOMATHYECKOrO YNPAaBIECHUs 0ObeKTaMH ¢ 3anasgsiBaHueM. CHUCTEMBI
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yIpaBJIeHUs. JaHHOTO Kjacca XapaKTepU3YIOTCS HaJIMYHeM HEJIMHEHHBIX NpeoOpa3oBaHU CHUTHAJIOB, a
TaKKe ImapaMeTPHIESCKIME OOPAaTHBIMU CBSI3SIMU [4].

JlnHaMUYecKue YacTOTHO-UMITYJIBCHBIE CHCTeMBl aBToMartudeckoro ympasieHus (JUUCAY)
00BEeKTaMU € 3ama3AbIBAHUEM MIPEACTABIAIOT COO0H 3aMKHYTYIO CUCTEMY, COCTOSAIIYIO H3 JUHAMUYECKOTO
9aCTOTHO-UMITYJIbCHOTO Moaysitopa (JJUMM) u npusenennoi HenpepbiBHOU yactu (ITHY), crpykrypHas
cXeMa KOTOPbIX IIpUBE/IeHa Ha PUCYHKE 3.

Ha Bxozme cucteMsl neiicTByeT cTallMOHapHBIH ciaydaliHblid npouecc f(t). [Ipsmas mens cocTouT U3
UMITyIbCHOM M TNPUBENCHHON HempepblBHOM dacted. WmmynbcHOM dacteio ciayxut AUUM,
nmpeoOpas3ylonuii  mporecc OommOKu X(t) B YaCTOTHO-MOIYJIMPOBAHHYIO ITOCIEIOBATEIBLHOCTh O -
umyiscoB Jupaka y*(t).

HenpepeiBaas wacts (HY) cocTouT M3 mociaeqoBaTeNbHOTO COCTUHEHUS YIPaBIIEMOro O0OBEKTa C
3ana3bpIBaHUEM M U3MEPUTEIBHOT0, HCIIONHUTEIBLHOTO YCTPOHCTB. OOBEKT ¢ 3ana3AbIBaHUEM MTOJIBEPKEH

BO3IEHCTBHIO BHEIIHEro Geroro myma (1) .
 umM | . TIHY RO
1) x(

z (1)

oQ
~
=+
p—

-«

D3P HY

v

Pucynok 3 - Ctpykrypras cxema JJUUCAY oObekTamu ¢ 3ama3apIBAHUEM

B obmem ciaywae HU xapakrepusyercs: kak HeNMHEHHas AMHAMHYECKasl CHCTEMa CO CIy4YalHBIMHU
napaMeTpaMHy U TPeICTaBIsIeTCS HEKOTOPHIM (DYHKIIMOHAIBLHBIM ypaBHEHHEM cienyromero uaa [10, 18]:

z(t)=H[A,1,,2(7),g(7)/t, < Tt (1)
rie H — wHenpepelBHBII HeNMHEHHBIH (yHKIMOHAN; mapaMeTp A XapakTepusyeT CIy4ailHOCTb
napameTpoB ¢yHkunonana H; g(t) — TOCJENOBaTENBEHOCTh YINPABISAIOMUX CIy4alHBIX HMITYJIBCOB

3aJ1aHHOM (QOPMBI; T — BpEMs 3ama3bIBAHUS YIPABIAEMOro 0ObEKTa YIIPaBJICHHS.

VYpaBHeHHE IBMKEHHS NUHAMHYECKOTO YacTOTHO-HUMITYyJIbCHOTO Moxyistopa (AUMM) cocrout u3
ypaBHeHus1 ABWKeHUs ¢wibTtpa @ u ypaBHEHHUH, ONpeneNsIOIMX MOMEHTHl MOSBICHHS W 3HAaK
UMITYJICOB, W omepanuu copoca. B obmem cioydae ¢misrp P, xapakrepusyeTcs Kak HeETMHEHHas
JUHAMHUYECKasi CHCTEMa C MOCTOSHHBIMHU TIapaMeTpaMd M MOXKHO IPEJCTaBUTh HEKOTOPBIM (YHKIIHO-
HaJIbHBIM YPaBHEHUEM

y(t) =D[y(1),x(1)/t, <T<t], )

rae @ — HenpepbIBHBIA HETUHEHHBIN (YyHKIIMOHAT C TIOCTOSHHBIMU TTapaMeTPaMHU.
Pemenne ypaBHeHns (2) MOXKHO 3aIlicaTh, B OOIIEM clTydae, B CICIyIONEM BHIIC:

y(t) = W[x(7), y(ty) / t, <T<t], (3)

rae W — omeparop mpeoOpa3oBaHHsl BXOI-BBIXOA, OCyllecTBiasieMoro B ¢uiasrpe D; 37(‘[0)— BEKTOP

HayallbHBIX yCIOBUH [5].

3akmouenne. s peanusanuyd MEXaHHMYECKHX BO3JICHCTBUH, HEOOXOAMMBIX B TEXHOJIOTMYCCKOM
npoiiecce, TpedyeTcs OJIOK YIPaBICHUS MEXaHHYECKUMH y3JIaM# yCTaHOBKH. OJIHUM M3 OCHOBHBIX Y3JIOB
MpH TPOU3BOJICTBE ONTHYECKOTO BOJIOKHA, SIBIIICTCS MEXaHU3M BBITSDKKM ONTHYECKUX CTepikHEH. B
OONBIIMHCTBE CXEM YIPABJICHUS 3TOT MEXaHU3M SIBIICTCS PETYIUPYIOIIAM OPTaHOM.

— g4 ——
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Yame Bcero ymnpasisiiomye GakTopbl — CKOPOCTb BBITSOKKH U TeMIiepaTypa B neuu. [Ipu 3Tom, Kak
MpPaBWIIO, BBIOMPAIOT TOJILKO OJIUH YIIPABISIOIIUI (aKkTOp - CKOPOCTh BBITSDKKH. Ho pexomenmyetcs
peryInpoBaTh, KaKk CKOPOCTh BBITSDKKM, TaK M TeMmmeparypy B meud. CtaOuinzanusi TeMIepaTypHOTO
MOJIs1, OJDKHA o0ecleunBaTh NOJAEPKaHNUE BSI3KOCTH B 30HE ()OPMHUPOBAHHS CBETOBOJA Ha CTAOMIIBHOM
YPOBHE.

Jna pemeHust JaHHOM 3a1a4M, aBTOPBI PacCMATPUBAIOT MCIIOJIB30BaHUE TUHAMHYECKHUX YaCTOTHO-
HUMIYJIbCHBIX CUCTEM aBTOMAaTHYECKOTO yIPaBJICHHUS.
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ABTOMATTBIHABIPBIJIFAH BACKAPY OBBEKTICI PETIHJIE
OIITUKAJIBIK ©3EKIIEJIEPAI CO3Y bIH TEXHOJIOI'MAJIBIK ITPOLIECI

KiarTik ce3aep: ONTHKANBIK TANMIBIKTAPIBl CO3y IPOLECIH aBTOMATTHIHABIPBUIFAH OacKapy, aBTOMATTHI
OackapyIbIH TUHAMHAKAJBIK SKALUTIKTIK-UMITYJIBCTIK KYHeIepi, ONTOTANIIBIKTE Kabelb, ONTOTANIIBIKTE OaiIaHbIC
JKOJIIAPBI, ONTUKAIBIK ©3EKIICIEpai CO3y, )apbIK JKOJAAPbI, ONTHKAJBIK ©3CKIIeTep, ONTHKAIBIK TAIIIBIKTAPIbI
OHJIIPY TEXHOJIOTHSLIAPHI.

AnmaTna. Makanaja OnTHKAIbIK TAIIIBIKTEI THIITIK KYPBUIFBIHBI KEJITIpYMEH co3y mpoiieci kentipinren. Cosy
npoleci aBTOMATTHIHJBIPbUIFAH OacKapyAblH OOBEKTICI peTiHAe oHe OepuireH ecenTi HIenly HYCKaJapsbl
KapacCTbIpbLIFaH.
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SIMULATION OF THE COMBINED PROCESS
OF PRESSING-DRAWING

Annotation. In this work simulation in the software package DEFORM in order to determine the possibility of
a new continuous method of deformation "pressing-drawing" and its influence on the microstructure changing was
developed.

As a result of the simulation it was found that the flow of this process is possible under certain technological
factors, and the use of equal channel step die in the process of pressing-drawing positively affects not only the
structure but also the hydrostatic compression scheme for the most part of the die.

Simulation of microstructure changes during deformation showed that by using the combined "pressing-
drawing" process, there is a refinement of the original structure and for the entire volume of the workpiece increased
densities of dislocations formed are observed.

Thus, the process of pressing-drawing in equal channel step die allows obtaining workpieces with equal
granular structure and homogeneous distribution of the physical properties throughout the section of the workpiece.
Also, this method of deformation when introducing it into the manufacturing does not require significant economic
investment and can be implemented at industrial enterprises of Kazakhstan for the production of wire because it does
not require retrofitting existing draw benches and requires only the addition in construction of equipment specially
made equal channel step die intended for broaching through it the material.

Keywords: simulation, pressing-drawing, die, wire, microstructure.
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MOJAEJIUPOBAHUE COBMEIMEHHOI'O ITPOIECCA
ITPECCOBAHHME-BOJIOYEHUE

AnHoTtanusi. B nanHoii paboTe nmpoBeneHO MojenupoBaHue B rnporpaMmioM komiuiekce DEFORM c nenbio
OIpEeJIeTICHNs] BO3MOXKHOCTH IIPOTEKaHUS HOBOTO HEIPEPBIBHOIO crocoda JedopMHpOBaHMS «IIpPEecCOBaHHUE-
BOJIOYECHHUE» U BIUSHNE €r0 HA N3MEHEHHUE MUKPOCTPYKTYPHI.

B pesymnbrare TpOBEAEHHOTO MOJECIUPOBAHMS OBUIO YCTAHOBJIEHO, YTO MPOTEKaHWE AAHHOTO Ipollecca
BO3MOJXKHO IIPH COOJTIOZICHUH HEKOTOPBIX TEXHOJIOTHYECKUX (DAKTOPOB, a MCIOIB30BAHUE B MPOLIECCE IIPECCOBAHNUE-
BOJIOYEHHE PABHOKAHAJIBHON CTYIIEHYATON MaTPHIbI OJIAronpusTHO BIMAET HE TOJIBKO HA CTPYKTYPY, HO M HA CXEMY
BCECTOPOHHETO CXXATHsI B OOJIBILEH YacTH MAaTPHULIBL.

MozenupoBaHnue U3MEHEHHSI MUKPOCTPYKTYPBI B TIporiecce AeOpMUPOBAHUS TI0KA3aJI0, YTO MPH HCHOIb30Ba-
HUHM COBMEIICHHOTO IIPOIecca «IIPecCOBaHHE-BOJIOYECHHEY MPOUCXOAUT U3MEIbUEHHE MCXOJHOW CTPYKTYpHl U IO
BCEMY 00BEMY 3arOTOBKH HaOJII0JaThCsI MOBBILICHHbBIE IUIOTHOCTH 00pa30BaHHbIX TUCIOKAIUH.

Takum oOpa3oM, Ipolecc NpeccoBaHHE-BOJIOYEHUE B PABHOKAHAIBHOM CTYNEHYAaTOH MaTpulle MO3BOJISET
MOJIYYUTh 3arOTOBKH C PaBHO3EPHUCTOW CTPYKTYPOH M OJHOPOAHBIM pacrpeiesieHueM (U3MYECKHX CBOWCTB IO




ISSN 2224-5227 MNe 2. 2017

BCEMY CEUYEHHIO 3aroTOBKW. Tarke AaHHbBIM crocod nedopMHpOBaHMS NMPU BHEAPEHHWH €r0 B MPOM3BOJACTBO HE
TpeOyeT 3HAUUTENbHBIX YKOHOMHUYECKHX BIOXKEHHH M MOXET ObITh BHEIPCH HA IPOMBIIUICHHBIX MPEATPUATHAX
PecnyOnukn Kazaxcran 1o IpoW3BOACTBY IIPOBOJIOKH, TaK Kak He TpeOyeT ImepeoOOopyHOBaHMS CYLIECTBYIOIINX
BOJIOYMJIBHBIX CTaHOB, & TPEOyeTCsl TONBKO J0OABIECHHE B KOHCTPYKLUIO 00OPYIOBaHHS CIELHUATBHO N3TOTOBJICH-
HOM paBHOKAHAJIBHOM CTYIIEHYAaTON MATPULbl, IPEIHA3HAYCHHOM JJIs IPOTATUBAHUS YEPE3 Hee MaTepuara.
KnrodeBble c10Ba: MOeNupoOBaHUe, IPECCOBAHNE-BOIOUEHNE, MATPULIA, IPOBOJIOKA, MUKPOCTPYKTYpa.

BBenenne

Pa3paboTka yapTpaMENKO3EPHHCTHIX MAaTEpHajOB B TIOCIEIHHE TOABl CTAHOBHUTCS OIHOW W3
BOXHEWITMX 3a7a4 COBPEMEHHOTO MAaTepUANOBEACHHS, IOCKONBKY JTO OTKPBHIBAET BO3MOKHOCTHU
pa3pabOTKK TEXHOJIOTHUH TMOJIyYEeHHUS Pa3IMUHBIX CTAIbHBIX MOIy(}HaOpUKaTOB B BUAE JIMCTOB, MPYTKOB,
MPOBOJIOKK W JPYTUX METAILUIOU3JIEIHA, OONaJaloNX YHUKAIBHBIMH (PH3UKO-MEXaHUYECKUMH U
SKCIUTyaTaIllMOHHBIMHU CBOWCTBaMU. B HacTosmIee BpeMs yKe JOCTUTHYTHI OOJNBIINE YCIIEXH B TOTYICHUN
MaTepuayioB ¢ yabTpamenkozepHuctoii (YM3) u nanokpucrammnueckoii (HK) crpykrypoii, chopmupo-
BaHHOW METOJaMHM WHTEHCHBHOTO TuiacTuueckoro nedopmupoBanus (UII) [1-4]. Ho B OosbmivHCTBE
CIIy4aeB BCe paHee M3BECTHBIE CIIOCOOBI 00PabOTKH METAILIOB JAaBJICHUEM, PEATU3YIONINM HHTEHCUBHBIC
TUTacTUIecKue J1e(hOpMaIiy, MO3BOJISAIOT MOTyYaTh TOIBKO HEOOIBIINE 3ar0TOBKH, NMEIOIIHE CyOyIbTpa-
MEJIKO3EPHUCTYIO0 CTPYKTYpY [5-8]. B TO ke Bpems B HacTosIee Bpemsl BO3pacTaeT MOTPEOHOCTH B
JUTMHHOMEPHBIX H3JIENHAX, O0JaJafoIuX BBICOKUMHU (PU3UKO-MEXaHHMYECKUMH W JKCILTyaTallMOHHBIMH
cBoiictBamMu. K TakuM HM3AENHSIM MOXHO OTHECTH MPOBOJIOKY W TIPYTKH, MOJy9aeMble U3 Pa3TUIHBIX
METAJIJIOB U CILIABOB.

BonpmMHCTBO paboT MO MONYYECHUI0 MaTepPHalioB € CYOMEIKOKPHCTALUTUYECKOH CTPYKTYpOit
MPOBEICHO C MCIIOIH30BAHNEM METO/Ia PaBHOKAHAIBHOTO YTIIOBOTO mpeccoBaHus [9-12]. DToT MeTon He
MO3BOJIAET JAOCTHYL SKCTPEMAaJIbHBIX CTENeHel aedopMaliiu U U3MENbueHHUS 3€pHAa 00pasloB, HO €ro
HECOMHEHHBIM MPEHMYIIIECTBOM SIBJISIETCS BO3MOXXHOCTH TOJTYUYCHHSI O0BEMHBIX 3aroToBOK. HecMoTps Ha
BCE CBOM NPEHMYIIIECTBA, MPOIECC PABHOKAHAIBHOTO YTIIOBOTO MPECCOBAHUS JIO0 CHX ITOp HE peain30BaH
B ITPOMBITIUICHHBIX MacITadax, ¥ ero UCClIeJOBaHNEe HOCUT CyTy00 Tabopatopublii Xxapakrep [13-14].

Jis monydyeHusl JIMHHOMEPHBIX Pa3MEpPOB pa3padOTaHbl COBMEIICHHBIC IMPOIECCHl, B KOTOPBIX
paBHOKaHANBFHOE YTJIOBOE MPECCOBAHWE OCYIIECTBISAETCS COBMECTHO C MPOKATKOW WIIM C BOJOYEHHEM
[15-16]. Tak, Ha xadenpe «OM/I» KaparaHmuHCKOTO WHIYCTPHATHHOTO YHUBEPCUTETA OBLT MPEIIOKCH
HOBBIH crmoco0 aeGopMHpPOBaHUS 3arOTOBOK — COBMEIICHHBIM MPOLECC «BOJIOYCHUE-IPECCOBAHULY C
MCIOJh30BAaHUEM PaBHOKAHAJIBHON CTYNEHYATOW MATPUIILI, KOTOPBIA MO3BOJSET MOJy4aTh MPOBOJIOKY C
CcyOyIIbTPaMeIKO3epHUCTON CTPYKTYpPOH, C MPHMEHEHHEM KalMOpPYyIOMIero WHCTPYMEHTa Ha BBIXOJIE
(pucyHok 1).
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1 — mpoBoJIOKa; 2 — paBHOKaHaJIbHAS CTyIIEHYATasi MaTPHUIla; 3 — BOJIOKA B BOJIOKOJepxkKaTee; 4 — OapabaH HaMaThIBAIOIIHI

Pucynok 1 — Cxema COBMELIEHHOTO MpoLiecca NPecCOBaHNE-BOJIOUYEHUE
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CyTp mpemnmaraemMoro crmocoba aeopMHUpOBaHHS 3aKIIOUaeTCs B ClemyiomeM (pucyHok 1).
[IpenBapuTenbHO 320CTPEHHBIN KOHEI] MMPOBOJIOKU 337]a€TCS B PAaBHOKAHAIBHYIO CTYIICHUATYI0 MaTpUILY,
a 3aTeM IMOCIICJOBaTEIbHO - B KaJIMOpYIONIy0 BojoKy. [lo cBoell cyTm mporecc 3amayv MeTayia He
OTJIMYAETCS OT 3aJa4M MPOBOJIOKH B BOJIOKY IIPH CTAaHAAPTHOM Ipoliecce BojioueHwus. [locne Toro, kak
KOHEI[ 3aroTOBKHM BBIHAET W3 BOJIOKH, OH 3aKpeIUIseTcs] C IOMOIINBI0 3aXBaTBHIBAIONINX KIEHIEH W
HamaThIBaeTcsl Ha 0apabaH BOJOYHMIBLHOTO CTaHA. B maHHOM cilydae MpoIecC MPOTSITHBaHUS 3arOTOBKU
Yyepe3 paBHOKAHAIBHYIO CTYNCHUYATYH MATPHUIy W KaTHOPYIOIIYH) BOJIOKY peaiu3yeTcsl 3a CYeT
IMPUWJIOKECHUSA K KOHIY 3aroTOBKH BI)ITSII'I/IBaIOHleﬁ cunbpl. BHemHI0I0 HarpyskKy IHIpHKIaJbIBalOT K
MPOTATHBAEMOMY METAITy, U Ha MOBEPXHOCTH KOHTAKTa METalsI- MHCTPYMEHT BO3HHUKAIOT KOHTAaKTHBIC
HanpspKeHusl. B oTiamauu ot qpyrux cnoco0oB 00pabOTKH MaTEepHAaOB JIABJICHHEM, PeaTr3allis KOTOPhIX
HE MOXeET OBbITh OCyIIeCTBIIcHa 0€3 MPUCYTCTBUS KOHTAKTHBIX CHJI TPEHHUS, IPU BOJIOYCHUU Ha pasJielie
MCTAJIJI-MHCTPYMCHT, HAIIPAaBJICHHBIC IMPOTHUB ABWXXCHHUA MCTaJlJIa, SABJIAIOTCA HETAaTHBHBIMU SABJICHUAMU
MpoIiecca, 9To, HECOMHEHHO, MOIpa3yMeBaeT NCIOIB30BaHIE TEXHOIOTHIECKIX CMa30K, YMEHBIIAIOITIX
TpEeHHE.

MeToabl uCCIeI0BAHUS

Kax npuasaTo B pabortax mo Materials Science HOBBI 00BEKT H3yUCHUS JTODKEH OBITH PACCMOTPEH B
€JIMHCTBE W B3aWMOJICHCTBUH YETHIPEX OCHOBHBIX ACIEKTOB: TEXHOJIOTHHU €0 IOJYYEHHUs, Pe3yIbTaTOB
UCCIIEZIOBAHUS CTPYKTYPBI, PE3yJbTaTOB M3Yy4EHHUS CBONCTB M MOJAEIHPOBAHUS OCHOBHBIX IPOIECCOB:
MPOIIECCOB TEXHOJOTUH, SBOJIOIIUU CTPYKTYPHI M CBSI3U CBOUCTB €O CTpyKTypoii [17]. [TosToMy B maHHO#
CTaThe BHUMaHUE YAESIETCS MOACTHPOBAHHIO MPOIIECCa «IIPECCOBAHME-BOIIOUECHHUEN.

MopnenupoBaHrue pa3iHYHBIX MPOIECCOB NeOPMUPOBAHUSA B 00pa0OTKE METaIOB JaBIEHHEM
SBIIICTCS AKTyaJlbHOW 3a/iadyeii, IMOCKOJIbKY OHO IIO3BOJIAET HCCIICIAOBATENI0 3ariiiHyTh «BHYTPBY
npoliecca, OIEHUTH BO3HHUKAMOIIME HANpsHKEHUS ©W  JeopMalui, TpeAcKa3aTh IOSBICHHE HOBBIX
nedeKTOB WX pa3BUTHE W 3aKphITHE. Takke MOACTUPOBAaHHE I[TO3BOJMSET BBIIBUTH paIlOHAIBHBIC
nmapaMeTpbl WHCTPYMEHTa W 3aroTOBKH JJIs HAWIydlIero NpOTeKaHWs Iporecca. A COBpeMEHHBIC
MPOrpaMMHBIE KOMIUIEKCHI MOJICIIMPOBaHUS MPEJOCTABIISIIOT IUPOYANIITNHE BO3SMOXHOCTH JIJISl PaOOTHI.
OHU TO3BOJISIOT CMOAETUPOBATh MPAKTUYECKH JIFO0OH MPOIECC, MUHYS TOPOTOCTOSIINE IKCIIEPUMEHTHI
[18].

C uenpro onpeseneHus BO3SMOXHOCTH MPOTEKaHUs HOBOTO HETIPEPHIBHOTO criocoba aedopMupoBaHus
«TIPECCOBAHUE-BOJIOYCHNUE» M BIMAHHUE €r0 Ha W3MEHEHHE MHUKPOCTPYKTYpPHl OBLIO IPOBEACHO
MOJIETUPOBAHUE B TPOTpaMMHOM KoMruiekce Deform.

B xauectBe Marepuana nedopMHpPYyEeMOH 3aroTOBKH OblIa BBEIOpaHa craiah Mapku Ct3. Martepuan
paBHOKaHATBLHOW MAaTPHIIBI M ITyaHCOHA OBLTN MPHUHATHI a0CONOTHO )KECTKUMU. TemrepaTypa 3aroTOBKH,
KaK U TeMIlepaTypa Marpullbl, Obuia BeiOpaHa paBHoU 20°C - I TMONXYYCHHS ONTHUMAIbHBIX 3HAYCHHUN
napametpoB HJIC u ycunuit nedropmupoBaHusi.

Tak >xe T MOAETUPYEMOTO SKCIIEPHMEHTHI, COTJACHO JHUTEpPaTypHOMY 0030py, ObUTH 3alaHBI
3HaYeHHus Kod((UIIMeHTa TPEHUST MEXIy 3aroToBkoi, Matpuueit u=0,08; kosddunuenT terioodmMeHa ¢
OKpYy’Kalolel cpeoi, paBHbli 1; ckopocTs npeccoBanust 1mm/c [19].

PesyanaTm HCCJIeJOBAHUA

MHorokpaTHasi MpOTSKKa IMPOBOJIOKM dYepe3 paBHOKAHAJIBHYIO YTIJIOBYIO CTYNEHYATyI0 MAaTpPHUILy
MO3BOJIMJIA MOJYYUTh MAaTEpUall C YJIBTPAMEIKO3CPHUCTOM CTPYKTYpOH M YIYy4YLIMTh NPOYHOCTHBIE
XapaKTePUCTUKU MPOTATMBAEMOr0 MaTepHana, OJHAKO HEIOCTATKOM JaHHOIO I[polecca sBIsSETCS
M3MEHEHHUE TONEePEeYHOro CeueHHsl 00pa3loB B MeCTaxX KOHTaKTa ¢ MaTpulei (oBalu3alus) MPOBOJIOKU
(puc. 2), 94TO HEIOMYCTUMO.

Jns ycrpaHeHus nedeKkTa reoMEeTpuH ObUIO IPEASIONKEHO AOMOJIHUTEIBHO HCIIOIB30BATh BOJIOKY,
YCTaHOBJICHHYIO IIOCJI€ PABHOKAHAJIbHOM YIJIOBOW MaTpHLBl Ul KalWOPOBKH IMPOBOJIOKU M NPHIAHMS
TpeOyemMoro pasmepa W ¢opMbl mpoduis MONEpeyHoro cedeHus. JlaHHBIA Tpouecc OmsITh ObUI
cMmozenupoBad B cpene Deform 3D.
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Pucynok 2 — ['eoMeTpust HONEpEevHOro ceyeHus odpasua

B pesynbraTe TpOBENCHHOTO MOJICIUPOBAHUS OBLIO YCTAaHOBJIEHO, YTO INPOTEKaHHWE JaHHOTO
npolecca HEBO3MOXKHO H3-32 YPE3MEPHOIO BO3PACTAaHUS YCHIIUS BOJOYEHHs, B Pa3bl MPEBBIIIAIOIIECTO
npeel MPOYHOCTH MaTepuaia o0pasiia, 9To IMPHUBENIO K 00pBIBY MpoBosIOKH. [ImacTudeckas nedopmarus,
KOTOpast MPOJOJDKACTCS U MOCIIE BBIXOA 3arOTOBKU W3 MHCTPYMEHTA IPHBOIUT K TOMY, YTO BO3HUKAIOT
3aTSDKKH (YTOHEHHs1) U OOPBIBHI (PUCYHOK 30).

Taxxe 3a cuer yTOHEHHS IPOBOJIOKHU TIPH MPOXOXKICHUH KaHajla MaTPHIBI HE MPOUCXOJHUT IOIHOE
3aMI0JTHEHNE €T0 MPOCTPAHCTBA, YTO TAK)Ke HETATUBHO CKa3bIBAETCS HA MpPOpabaThIBAaHWU IONEPEYHOTO
ceueHus oopasia (pucyHok 3a).

Step 34

Effective (MPa) ress - Effective (MPa)

0,000
0.000137 Min
z 208 Max

0.000
0.000 Min

z 205 Max

X

L

a 0

Pucynoxk 3 - MoaenupoBaHue mporecca B COBMEIICHHON MaTpuUIe

B Xxoze BBISBICHHBIX B MpOIECCE MOJCIUPOBAHMS HEJOCTATKOB JAHHOTO MpOIlecca HAMU Tpeia-
raeTcs K 3aJHeMy KOHILy 3a/1aBaeMoro o0pasia MpUI0KUTh HAPSAy C YCHIHEM BOJOYEHHS, 3aTaTIKHBAIO-
mee ycuiaue. I[lpomecc meopMupoBaHMs MO TMpelaraeMoil cxeme, T.e. MPECCOBAHUE-BOJOYCHHE C
HCIIOJIb30BAHUEM PABHOKAHAIBHON CTYMEHUYATON MATPHIIBI, BOJOKA M C HMCIOIB30BAHHEM 3aTaIKHBAIO-
HIET0 YCWJIMS TaK e CMOJCIUPOBAM B MporpaMMHOM Komiuiekce Deform. B xome mpoBeneHHOTO
MOJICTTUPOBAHUS yIaI0Ch JOOUTHCS CTAOMJIBHOCTH TPOTEKaHHs Tpolecca. B pesynbTate 3aJHEero
MOJITIOPA YIAJIOCh TOOUTHCS MOTHOTO 3aroJHCHUE KaHada MaTPHIIBI, YTO YIYUIIHT TpopadaThiBAEMOCTh
o0pasiia B MomnepeyHoM ceUeHUM (PUCYHOK 4) U UCKITFOUUTh OOPBIB MPOBOJIOKH HA BBIXOJIC U3 MATPHIIBL.

Takxke XO0dYeTcs OTMETHTh, Y4TO OCOOCHHOCTBIO IMOCJIEAHEr0 BapHaHTa COBMEIIECHHOTO Ipolecca
MpEeCcCOBaHME-BOJIOYCHUE TpoLecca SBJISIETCS HEOOXOIMMOCTh COTJIACOBAHHS CKOPOCTEH 3aTalKUBaHUS U
BBITSITUBAHUS 00pasia.
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Stress - Effective (MPa) Stress - Mean (MP3

0.000 2330
135 Min -1370° Mi
I 530 Mex 7 1170 Ma

Pucynoxk 4 - Pacnipeenenue 5KBUBAJICHTHBIX oy, (a)
1 THAPOCTaTUIECKOTO (CPEHEE) Gy, (6) HATIPSHKEHMH 1O CEUEHHUIO 3aTOTOBKH

HampspkeHHOE cOCTOsIHME 3aroTOBKA B MOMEHT Je()OPMHUPOBAHHS SBIISETCS BaKHEHIIEW Xapakre-
PUCTHKOH, BIUSIONICH HAa MOJy4YeHHE KauecTBEHHOro MeTauia. HampspkeHHO-IeOpMIpPOBAaHHOE COCTOS-
aue (HAC) npu mpeccoBaHMH-BOJIOYEHHUH OBUIO MPOAHAIM3UPOBAHO IO PE3yJIbTaTaM paclpeiesieHHs
SKBHUBAJICHTHOTO HanpsikeHus (stress effective) — G,y

AHanM3 TMONYYeHHBIX pPE3YyJbTATOB ITOKA3bIBAET, YTO MaKCHMAJbHBIE 3HAYCHUS OSKBUBAJICHTHBIX
HANPsHKESHUH NP MPECCOBAHUU-BOJIOYCHUN COCPEIOTOUYCHBI B HAKJIIOHHOM KaHaJie MaTPHUIIb U BoJjioke. Ha
MPOTSHKEHUU BCErO TMPOIECca MPUCYTCTBYIOT 30HBI C IMOHMKEHHBIMU 3HAUCHUSAME HANPSHKCHUNA — 30HBI
pasrpy3Kd - MEXy MAaTPUIIEH U BOJIOKOH. 3HaUE€HUE SKBUBAICHTHBIX HAMPSHKCHUN MTPH YCTAHOBUBIIIEMCS
MpOIIECCe MPAKTHIECKH HE M3MEHAIOTCA W OCTAIOTCS NMPUMEPHO HAa OAHOM YpPOBHE C HE3HAYUTEIHHBIMU
oTKIOHEeHUIMH 110 4-5% (puc. 4a).

W3 Teopun HampsOKEHUE W3BECTHO, 4YTO 3HAK THAPOCTATHYSCKOTO [ABJICHUS XapaKTepU3yeT
¢msugeckoe cocrosaue dactunbl [20]. Korma gactuiia HaxomWTCS IO JSHCTBHEM PaCTATHBAIONTHX
HANPSHKESHUH TUAPOCTATHUECKOE JABJICHHUE MOJIOKUTEIBHO, 1 HA00OPOT, KOTAa YacTHIlA HAXOAMTCS IMOJ
JICHCTBHEM CXKUMAIOIIMX HAMPSOKEHUM THIPOCTATUYECKOE HAIPsDKEHUE OTpularenbHo. Ha kadecTBo
MeTaia (JIydmryr mpopabOTKy CTPYKTYpPHl M 3aBapWBaHUE BHYTPEHHUX AC(PEKTOB) TOJIONKHTEIHHO
BIIHSIET HAJMYWE COKUMAIONINX HANpsHKEHWH BHYTPU Ae(POPMHUPYEMOTO Tella, BOSHUKAIOMINX B TpoIiecce
ero nedopMUpOBaHUS. OTH HAMpPSDKEHUS MOXKHO OXapaKTepU30BaTh PACIIPEIEICHUEM CPEIHEro
HAIPSKEHHUS G, 110 CEUSHHIO 3aTO0TOBKH (pHuc.40).

Xapakrep paclpeieieHHs G, IOKa3bIBAET, YTO HA MPOTSHKEHMH BCEH MAaTpHIBI, 32 MCKIIOYEHHEM
HEOOJBIIUX 30H, MPEOOIATAIOT CKUMAIONIUEC HANPSOHKCHMs, a Ha BBIXOJE W3 MATPUILI U B BOJIOKE
MpeobIaaloT PacTATUBAIOININE HANPSHKEHMS. 30HBI PACTATHBAIONINX HAIPSDKEHUH HA HAKJIIOHHOM KaHae
PacTONOKEHBI y BEpXHEW CTEHKH, YTO OOBSCHIETCS MOBBIICHHBIM 3HaUeHHEeM Kod(duimeHTa TpeHus Ha
JTAaHHOM YYacTKe, a TAKXKe eHCTBUEM HAIPSKECHUH H3ruoa.

Bo3spacranue ponu HampspKeHHIN CKaThs B OOIIEH CXeMe HANPsSHKEHHOTO COCTOSHUS YBEIMYUBACT
TUTACTUYHOCTh. B yCIOBHSAX pPE3KO BBIPAKCHHOTO BCECTOPOHHETO CXKATHsl SIBISETCS BO3MOXKHBIM
nehopMUpOBaTh Jake OYeHb XpyIHKUe MaTepuaibl. CxeMa BCECTOPOHHErO CHKATHUs SIBJIIETCS HauboJjee
0JIArONPHUATHOM ISl IPOSIBJICHUSI TUTACTUYECKUX CBOMCTB, TaK KaK MPU 3TOM 3aTPYAHSICTCS MEXK3CpPCHHAs
nedopmariyst 1 Bes Aeopmanus MpoTeKaeT 3a cYeT BHyTpH3epeHHOW. Bo3pacranue ponn HampsoKeHU
pacTsoKeHUs] IPUBOANT K CHIDKCHUIO TUIACTHYHOCTH. B yCIIOBHSAX BCECTOPOHHETO PACTSIKEHHS C MAallOi
Pa3HOCTBIO TJIaBHBIX HaHpH)KeHPIfI, KOorjga KacCaTCJbHbIC HAIPSXKCHUA Majlbl IJIA Ha4dajla MIaCTHYECKOM
nedopmariin, Jake caMmble IMIaCTHYHBIE MaTepPHalbl XPYIKO pa3pyimatorcs [19].

Taxum oOpa3oMm, cxemMa BCECTOPOHHETO CKatwsi, oOecriedmBaeMass B OOJIBIIEH YacTH MAaTPHIIHI,
rapaHTUPYEeT OTCYTCTBHE MaKpO- W MHUKPOTPEIIMH B METaUle M OJIArONMPHATCTBYET MaKCHMAaJIbHOM
CTETICHU TUTACTUYHOCTH JAe(OPMHUPYEMOI 3aTOTOBKH B MATPUIIE, a 3aTEM U BOJIOKE.
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[Mocne momydeHust ynadHold MOAeNM HaMu OBLIO MPHHATO pElleHHe O MPOBEICHUHU HCCIEeIOBaHUI
BJIIMSHUS HOBOI'O HENPEPBIBHOIO CIOC00a AehOpPMHUPOBAHUS «IIPECCOBAHHME-BOJIOYECHUE» HA IBOJIOLHUIO
MHUKPOCTPYKTYpBL. il WCCIIeOBaHWSI BIHSIHWSL HOBOTO HEMPEPBIBHOTO Crocoba neqopMUpOBaHHUS
«IIPECCOBAHUE-BOJIOUEHHE» Ha pasMep 3epHa MeTamia JedopMUpyeMOH IPOBOJIOKH IPOBEIH
MOJEIUPYEMbIH 3KCIIEPUMEHT ¢ MoMoIublo mnporpammbl Deform-3D, a TouHee mpu momomm ero
BCIIOMOTaTeIbHOTO MOAyist Microstructure-3D. DTOT MOAyNb TO3BOJSIET paccMaTpUBATH HBOIIOIUIO
MHKPOCTPYKTYPbl Ha KaXIOM Imare Ie(OpMHPOBAHMS C LEIbIO OMNpECICHUS HEOOXOIUMOro uucia
LUKIOB 1e(OPMUPOBAHMS AJIS TTOJIyUYCHHUS HAHOCTPYKTYPHI, HE MPHOeTras K peaJbHOMY KCIIEPUMEHTY .

Pesynbpratel MozenupoBaHMS C LEIbI0 H3YYEHHMsI BIMSHUS HOBOIO HEMPEPBIBHOIO crocoba
neopMHpOBaHUS  «IIPECCOBAHUE-BOJIOYEHHE» HA DSBOJIONUI0 MUKPOCTPYKTYpBI IIPEICTaBICHBI Ha
PHUCYHKE 5.

a

a — HayanbHOe (HeneopMupoBaHHOe) 3epHO; d,=50,0 MKM; O — mepBbId UK Aepopmuposanns; d.,=31,0 MKM; B — TpeTnit
UK iepopmupoBanus; de,=15,0 MkM

PucyHok 5 — JlaHHBIE 110 MUKPOCTPYKTYpPE B IPOIPAMMHOM KOMILIICKCE

U3 pe3ynpTaToB MOAECTUPOBAHUS MUKPOCTPYKTYPBI BUIHO, UTO TPU UCTIOIB30BAHUH COBMEIIICHHOTO
mpoliecca «IPECCOBAHUE-BOJIOUCHUE» MPOUCXOAUT H3MENbUCHUE HCXOJHOU CTPYKTYpBHI, U MO BCEMY
00BeMy 3aroTOBKM HaOMIOAAIOTCS TMOBBINICHHBIE IUIOTHOCTH OOpPa30BaHHBIX AHCIOKanuid. Takum
o0pa3omM, MpoIecC IPECCOBAaHME-BOJIOYCHNE B PABHOKAHANBHON CTyHeHYaTOW MAaTpHUIE TTO3BOJISIET
MOJIYYUTh 3arOTOBKM C PABHO3CPHUCTOW CTPYKTYpOH W OJHOPOJIHBIM pacHpeesieHueM (HU3MYSCKUX
CBOMCTB IO BCEMY CEUCHUIO 3aTOTOBKHU.

BriBoabI:

Ha ocHoBaHWMM TOMYyYEHHBIX MaHHBIX MOXHO C YBEPEHHOCTH CJENaTh BBIBOJ O BO3MOXKHOCTH
MPOTEKaHUsI COBMELICHHOTO IIpoliecca «IpeccoBaHHe-BoJoueHuey». lcmonb3oBaHue xKe B JTaHHOM
MpOIECCe pAaBHOKAHAILHOW CTYNEHYATOW MaTPUIIBI OJArONPHUSATHO BIUSET HE TOJIBKO Ha CTPYKTYPY, HO H
Ha CXeMY BCECTOPOHHETO CXKaTHs B OOJBIIEH YacTH MaTPHIIBI, 00ECIIEYHBAIONIYIO0 OTCYTCTBHE MAaKpO- U
MUKPOTPEIIMH B METajlie M OJaronpusATCTBYIONYK) MAaKCUMAIIbHOW CTENEHW IIaCTUYHOCTH Aedop-
MHUPYEMOU 3arOTOBKM B MaTpPHUIIE, & 3aTEM U BOJIOKE.
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BACIIAJIAY-CO3Y APAJIAC NPOLECIHIH MOJAEJIBAEY

AHHOTaNMA. ATalFaH >KYMbICTa «Oacrayiay-co3y» aHa Y3/iKci3 aedhopMmanusiiay TOCUTIHIH 6Ty MYMKIHIIK-TEPiH jKOHE
OHBIH MHUKPOKYPBUIBIMJIBI ©3repTyiH aHbikTay MakcaTbiHga DEFORM 6arnapnaMaiislk KenleHiHIe MOy i1CKe achIPbUIFaH.

Mopenbzeyai icke acelpy OapbIChIHAA aTalfaH YPHIICTIH ©Tyi Keilbip TeXHOMOTrUsUIBIK (haKToprnapAbl cakTaraH )Kargaijaa
MYMKiH OOJIaThIH/BIFbI aHBIKTAJLIBI, &)1 «Oacmanay-co3y» NPOLECIH/IE TEH apHAJIbl CaThUIbI MATPHLIAHBI KOJJIAHY KYPbUIbIMFA FaHA
KOJIAHIIBI ocep eTilm KoiMai, coHaii-ak MaTpULaHbIH KeH OeJIiriHaeri )kaH-KaKThl KbICY CXeMachliHa Ja KOJIAMIIbI 9cep eTei.

Jedopmanmsiiay mporeci OapbICBIHAAFBI MHKPOKYPBUIBIMHBIH ©3TepiCiH MoJenbaey «bacmanay-co3y» MpoIecTepiH
OipikTipe KOIIaHFaH Ke3/ie OacTarKel KYpPhUIBIMHBIH YCaKTANATHIHABIFBIH )KOHE NaibIHIaMaHbIH OYKUI KesreMi OOHBIHIIA TY31IreH
JIMCIIOKALMSIIAP/IBIH THIFBI3/IBIFBI aPTATBIH/BIFBIH KOPCETTI.

Ochlnaiiina, TeH apHalbl CaThUIBl MaTpHIaaa Oacnanay-co3y mporeci TyHipmikTepi Oipaei xaHe OYKija KUMachl OOMbIHIIA
(DUBMKAIBIK KACHETTEPiHIH Tapaiybl OIpKaIBINTHI OONATHIH AaiiblHAaMa anyFa MyMKiHIik Oepenmi. OCBIMEH Koca, aTaliFaH
nedopmarysiiay TOCUTIH OHIIpiCKe eHri3y aiTapibIKTall SKOHOMHKAJBIK CcalbIMAApAbl Tajam eTneiai xoHe ypaicti Kaszakcran
PecryOnuKachlHBIH ChIM OHAIpyMEH aiHaIbICAaTBIH OHEPKACINTIK KociNOpbIHAAphIHA eHri3yre Oomnaipl, cebebi ypaici
KOJIJAHBICTAFbl CO3Y CTaHAAPbIH KalWTa >kab/bIKTay/bl KaKET eTNeli, TeK apHaChl-HaH MaTepHal/ibl TAPTHII CO3yFa apHaJIFaH
apHaiibl TCH apHaJbl CaThUIBI MATPUIAHBI CO3Y CTAHBIHBIH KOHCTPYKLHSA-ChIHA KOCY JKETKUTIKTI.

Tyiiin ce3nep: yiriney, 6acnanay-co3y, MaTpUIa, CbIM, MEKPOKYPBIIBIM.
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THE EVOLUTION OF THE MICROSTRUCTURE OF STEEL
AT THE COMBINED PROCESS OF "PRESSING-DRAWING"

Abstract. Based on a comprehensive analysis of the existing schemes of plastic structure formation, as well as
the perspective directions of their development, a combined continuous process of "pressing-drawing" with the use
of equal channel step die was proposed, which allows obtaining wire with an ultrafine structure, required dimensions
and cross-sectional shape at insignificant amount of deformation cycles; it also removes restrictions on the length of
the initial workpiece, and hence allows obtaining finished products to a few tens of meters in length.

The aim of this work is to study the impact of the new combined process of plastic deformation "pressing-
drawing" on the structure. Research material is a steel wire.

Carried out researches have shown that the proposed combined method of deformation "pressing-drawing" has
a substantial advantage over existing steel wire production technology. This method of deformation due to the
combining two ways: severe plastic deformation in equal channel step die and drawing process through a draw die,
allows obtaining steel wire with ultrafine structure, the required size and cross-sectional shape with an insignificant
amount of deformation cycles. We would like to note that this method of deformation when introducing it into
production does not require significant economic investments and substantial refitting of existing drawing mills.

Keywords: pressing-drawing, die, wire, microstructure, steel.
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IBOJIIOIIUA MUKPOCTPYKTYPbI CTAJIN IIPU
COBMEHMEHHOM ITPOHECCE «IIPECCOBAHHUE-BOJIOYEHUE»

AnHoTanusi. Ha ocHOBE KOMIUIEKCHOTO aHaIM3a CYNIECTBYIOIIMX CXEM IUIACTHYECKOTO CTPYKTypooOpaso-
BaHMSA, @ TAKXKE C yUYCTOM INEPCHEKTUBHBIX HANpPABICHUH WX Pa3BUTHS, NPEIUIOKEH HENPEPBHIBHBIN COBMEIIEHHBIN
MPOLIECC «IPECCOBAHME-BOJIOUYEHHE) C MCIOIb30BAaHNEM PAaBHOKAHAIBHON CTYNEHYAaTOH MaTPHIbI, KOTOPBIH MO3BO-
JSIET TOJTy4aTh MPOBOJIOKY C YJIBTPAMENKO-3€pPHUCTOMN CTPYKTYypOH, TpeOyeMbIX pa3zMepoB U (OPMBI MOMEPEUHOTO
CCUCHHMS IIPH HE3HAYUTEIBHOM KOJIMYECTBE LIUKIOB Je(OPMUPOBAHUSA, a TaK )K€ CHUMAET OTPaHUYEHHS IO UINHE
HCXOJHOM 3arOTOBKH, U, CIIEOBATEIBHO, TI03BONISET MOMy4yaTh TOTOBbIC U3AETIHS AJIUHON MO HECKONBKHUX JECSITKOB
METpOB.

Llenpto aHHOW PabOTHI SIBISIETCS MCCIEAOBAHUE BIMSHUS HOBOTO COBMELIEHHOTO Ipoliecca IIaCTHYeCKOM
nedopMann «IpeccoBaHHE-BOJIOYEHHE» Ha CTPYKTYpYy. MaTepuanoM HCCIENOBaHMS SIBJISETCS CTalbHasi MPOBO-
JIOKA.

[IpoBeneHHbIE HCCIIENOBaHMS IOKA3aNIHM, YTO MPeAaraeMblii COBMELCHHBIH c11oco0 nedopMUpoBaHus «IIpecc-
COBaHME-BOJIOUCHUE» OOIaaeT CyIIECTBEHHBIM NPEUMYIIECTBOM IO CPAaBHEHHUIO C AEHCTBYIONMIEH TEXHOJOTHEH
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MIPOM3BO/ICTBA CTaJbHOM NMPOBOJOKU. J[aHHBIH cHoOco0 nedOpPMHUpPOBAHHS 3a CUET COBMEIIEHHS IIBYX CIIOCOOOB:

WHTCHCUBHOU IIACTUYECKON nedopMaIiy B paBHOKAHAJIBHOHN CTYNEHYATON MAaTpHIIEe W IPOIIEcca BOJIOYCHHUS depes

BOJIOKY, ITO3BOJISIET MOJTY4aTh CTAJIbHYIO IIPOBOJIOKY C YJIBTPAMEIKO3EPHUCTON CTPYKTYPOii, TpeOyeMBIX pa3MEpoB U

(OpMBI TIONEPEYHOro CEYEHHS NMPH HE3HAYUTENBHOM KOJIMYECTBE LUKIOB AeGopMHpoBaHHA. Tak ke Xodercs

OTMETUTH, YTO JJAHHBIN crloco0 nedopMUpOBaHMS NPH BHEAPEHUU €r0 B MPOMU3BOJACTBO HE TPEOYET 3HAUMTENILHBIX

SKOHOMHYECKHX BIIOKEHHH U CYIIECTBEHHOTO MEPE0OOpyJOBAaHMS CYILECTBYOLIMX BOJOYHUIBHBIX CTAHOB.
KnroueBble c10Ba: mpeccoBaHNe-BOIOYEHNE, MAaTPHLA, IPOBOJIOKA, MUKPOCTPYKTYpa, CTallb.

Beenenue

OpHo m3 Hambosee NEPCIEKTUBHBIX HANpaBICHUH IOBBIMICHUS MPOYHOCTHBIX M IUIACTUYECKUX
CBOWCTB METAJIOB — 3TO (OPMHUPOBAHHE YJIBTPAMEIKO3EPHUCTOW CTPYKTYPHl B MaTepuallaX METOJaMH
WHTEHCUBHOM Tuactudeckoil pedopmanuu [1-3]. OnHako, HECMOTPS HA MHOTOYHCIICHHBIE Pa3pabOTKH,
OONBLIMHCTBO COBPEMEHHBIX CIIOCOOOB peann3aluy HHTEHCUBHOM INIaCTHYECKOH nedopmanuu B oObeme
neGopMupyeMoro MeTauia 00JafaeT PsIOM CYLIECTBEHHBIX OIPaHMYECHUI B aCIEeKTe HENPEPHIBHOCTH U
MIPOU3BOAUTEIHLHOCTH TEXHOJIOTUYECKUX cXeM [4-9].

[Ipobnema pecypcocOeperaromux crocoboB MOTyUYEeHHsI MATEPUAIIOB CO CBOMCTBAMH, COYETAIOLIMMHU
OIHOBPEMEHHO BBICOKYIO TPOYHOCTh M INIACTHYHOCTh, B YCIOBHUSX HCIIOJIB30BaHUS OTHOCHUTEIBHO
MPOCTBIX M HEIOPOTHUX YCTPOMHCTB, MO3BOJSIOMIMX 3aTPavydBaTh MUHHMAJIBHO BO3MOXKHOE KOJIUYECTBO
BpPEMEHH NPH 00pabOTKe M3AETHUN ABISETCA BEChbMa aKTyaJlbHOH. YK€ U3BECTHBI HEKOTOPBIE pe3yIbTaThl
MPUMEHEHUs] METOJO0B WHTEHCUBHOW Tuactudeckoil pedopmanuu (MIIJ]) B MammHOCTPOUTENHHOM,
MEIMLIAHCKON NMPOMBIIIIEHHOCTSX, MIO3BOJIMBIINE CHU3HUTH 3aTPaThl HA dHEPreTHYeCKnue pecypcsl Ha 20-
30% [10-14].

TpaauoHHbIe TEXHOJIOTHU Ae(HOPMHUPOBAHUS, TAKHE KaK BOJIOYCHHUE M XOJIOAHAsS MPOKATKa TaK¥Ke
COIIPOBOKAAIOTCSI W3MEJIBYEHUEM CTPYKTYpbl. OIHAKO, B OCHOBHOM, CyOCTPYKTypa HMMEET SYEHCTBIH
XapakTep C 3epHaMH YJ/UIMHEHHBIMH B HAIpPaBJICHUM BOJIOYEHUS WIM NPOKATKH, TaKXKe, coJeprKalias
BBICOKYIO JIOJI0 ManoyrioBelx rpanun [15]. C apyroil cropons!, matepuan, nomyueHHsiii UITJ1, conep-
JKUT 3€PHUCTYIO CTPYKTYPY, C OTHOCUTEIBHO MEJIKHUMH 3€PHAMU, C BBICOKUMH YIJIaMU Pa30pUEHTHPOBKH.
JanHbIi (akT Takke OJarompusTHO CKA3bIBACTCS HA JUHAMHKE PEKPHCTAIUIM3AIUN, U TAKKMM 00pa3oM Ha
tepMoctabunpHocTH. K TOMy ke, wacto UIIJ] mpoxoauT mpu HU3KMX TeMIiepaTypax (OKpyKaromeH
Cpezbl), 4To AejaeT ee Ooee MpHUBICKATEIbHOMN.

Hawubonee ycmemasiM MetomoMm MITJ] Ha ceromHAIMHWN IEeHb SBISETCS METOJ PaBHOKAHAILHOTO
yrioBoro mpeccoBanus/skcTpy3un  (PKYIT/PKYD) [16-18]. JlaHHbI TpoliecC HMEET OrPOMHBII
NOTeHIMAN Uil modyyeHuss YM3 CTpyKTypbl C OJHOPOJHOM PABHOOCHOM CTPYKTYpOHl C rpaHHUIaMHU
3epeH, B KOTOPBIX INpeobianaeT BBICOKOYIVIOBAas pa30OpHEHTHPOBKA. Ilpu 3TOM MeTone 3aroroBKa
COXpaHAeT W3HadYalbHBIE pa3zMepbl. Takke BaXXHO OTMETUTh TO, YTO JUIA TOJNYYEHHUS 3aJlaHHOU
CTPYKTYPBL, HEOOXOAUMO BBIOMpATh ONMpEAETICHHBIE MapIIPYThl MEXAY MpoxoaaMu. OHAKO HEIOCTaTOK
npolecca COCTOMT B €ro JUCKPETHOCTH, T.€. HEBO3MOXXHOCTH OOpaOOTKM HW3IENHH OTHOCHTEIBHO
0O0JBIION IITMHBI U3-3a MOTEPH YCTOMYUBOCTHU JaBSIIUM ITyaHCOHOM. ClieoBaTenbHO, €CTh BO3MOKHOCTh
YCTpaHEHUsI JaHHOTO HEOCTAaTKa U BECTH MPOLIECC HEMPEPBIBHO.

Ha ocHOBe KOMIUIEKCHOTO aHaJIM3a CYLIECTBYIOIINX CXEM IUIACTHYECKOTO CTPYKTYPOOOpa3oBaHusl, a
TaKke C YYETOM TIEPCICKTHBHBIX HampaBileHUd wux pa3Butus [19-20], Obur Tpemo’keH HOBBIN
COBMEIIEHHBIN TPOIIECC «IPECCOBAHUE-BOJIOYECHNUE» C MCIOIH30BAaHMEM PAaBHOKAHAJIBHON CTyNEHYaTOU
MaTpHuUbl (PUCYHOK 1), MO3BOJSIOIIMI MOJNyYaTh MPOBOJIOKY C YJIBTPAaMEIKO3EPHUCTOH CTPYKTYpO H
MOBBIIICHHBIM YPOBHEM MEXaHMUYECKHX CBOMCTB, TPeOyeMbIX pa3MepoB U (POPMBI IONEPEYHOrO CEUCHHUS
NpY HE3HAYUTEILHOM KOJIMUECTBE IIUKIIOB Je(pOpMUpOBaHUSI.

Metoabl HcCiIeOBAHUSA

CyTh npennaraemoro crocoba aegopMupoBaHHs 3aKitoyaeTcs B cienyromeM. [IpoBoioka 3amaercs
B 3ajaiollee YCTPOMCTBO 2, KOTOpoe OOeclevyMBaeT 3aTaJKHBaHUE IPOBOJOKA B paBHOKAaHAIBHYIO
CTYNEHYATYI0 MaTpUIly W NPOTAJIKMBAaHUE IPOBOJOKM YEpe3 €€ KaHAaIbl, a 3aTeM IOCIEIAOBAaTEIbHO B
KanuOpyromuryto BosioKy. Ilo cBoeii cyTu mporecce 3agauu MeTania He OTIIMYAeTCs OT 3a/1a41 [IPOBOJIOKU B
BOJIOKY NP CTaHAApTHOM Ipoliecce BosioueHus. [locie Toro, kak KOHeI[ 3aTOTOBKH BBIAET U3 BOJIOKH OH
3aKperIsIeTcs C MOMOIIBIO 3aXBaTHIBAIOIIMX KJIelleld M HaMaThIBaeTcs Ha 0apabaH BOJIOYMIBHOTO CTaHa.
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1 — mpoBoJI0Ka;2 — 3a7aroIIee YCTPOHCTBO; 3 - paBHOKaHAIbHAS CTyIIeHYaTas MaTpuULa;
4 — BoJIOKa B BOJIOKOZIEpKaTene; 5 — 6apabaH HaMaThIBAIOLIHI

PI/IcyHOK 1 - Cxema COBMCIICHHOTO IIponecca NpecCoOBaHUE-BOJIOUCHUE

Lenbto HacTosimed paOOTBl SABISETCS HCCIEAOBAaHWE BIMSAHUS COBMEIICHHOTO Mpolecca
«IPECCOBAaHUE-BOJIIOUEHHUE» HA CTPYKTYPY CTATIbHOM MPOBOJIOKH.

JIns  mOCTWKEHWs TIOCTaBIEHHOM IedM OBLI TMPOBENCH JIA0OpAaTOPHBIH OSKCIEPHMEHT Ha
MPOMBINIUICHHOM BOJIOUWJIBHOM cTane B — 1/550 M. [lns 3toro mepen BOJIOKOW OblLIa 3aKpericHa
paBHOKaHaNbHAs CTyMeHYaTas MaTpuila ¢ IUaMEeTPOM KaHAJIOB PaBHOM 7 MM W YTIJIOM CTHIKa KaHAJOB
Matpuisl paHoM 135°. Matpuia 6bi1a pacionoskeHa B KOHTEHHEpe [isi CMa3KH (PHCYHOK 2).

PucyHok 2 — YcraHoBKa paBHOKaHAJIbHOW CTYNEHUATOW MaTPUIIbI

BonoueHne OTOMXOKEHHOH MPOBOJIOKH M3 CTAM MapKu 3 MPOW3BOJMIOCH CICIYIOIMM 00pa3oM: ¢
OyHTOzmepKaTens OYHT KaTaHKA ObUI yJOKeH Ha (UTypOK, HWKHUM KOHEN 3ar0TOBKH C IMOMOIIBIO
OCTPHJIBHOTO CTaHKa OBLT 3a0CTPEeH. 3a0CTPEHHBIN KOHEIl 3arOTOBKH MPOTOJIKHYJIN Yepe3 paBHOKaHAJIb-
HYIO CTYIICHYAaTyl0 MaTpPHUIly U BOJOKY, YCTAaHOBJIEHHYIO B BOJIOKOJEpXKATele U OCYLIECTBHIU €€ 3aXBaT
3alpaBOYHBIMHU KJIELIaMH, KPIOK KOTOPHIX BBEICH B OJMH W3 Ma3oB Ha Oapabane. [locie nabopa Ha
Oapabane 5-7 BUTKOB NPOBOJIOKH, CTaH ObLI OcTaHOBIEH. HauanbHbIl AuamMeTp MpoBOJIOKH cocTaBisin 7,0
MM. [Tocite mporiecca mpeccoBaHme-BOJIOUEHUE JHAMETP IIPOBOJIOKH cocTaBui 6,0 MmMm. Bee obGxkarme Op1T0
OCYILIECTBIICHO TOJIEKO B BOJIOKE, ITOCJIE BBIXOJA 3arOTOBKM M3 PaBHOKAHAJIbHOM CTyNEHYaTOW MaTpHIe
JUaMeTp MPOBOJIOKK OCTaBaycs Oe3 M3MEHEHHsI M coCTaBIsul 7,0 MM. DKcriepuMeHT OB poTy OJIMpOBaH
Tpu pasa. IIpu 3ToM mocne KaxJoro onelta IPOU3BOAMIM W3MEPEHHE OUaMeTpa IMPOBOJOKU M BBIPE3Ka
TEMILIETOB IS U3TOTOBJICHUS! MUKPOILIHN(OB B MOMIEPSYHOM H TPOIOILHOM HAIPABICHUH.

Jns BBIABICHUS MPEHMYIIECTBA INpeNIaraéMoi TEXHOJOTUH IO CPAaBHEHHIO C ACHCTBYIOIIMMHU
TEXHOJIOTHSIMU BOJIOUEHHS OBLIO MPOBEACHO IO TPHU NMPOXOAA OTOXGKCHHOM HMPOBOJIOKH U3 CTalU 3 MO
KaXIOW TE€XHOJOIMH. T.e. OCYIIECTBIISUIM YUCTOE BOJIOYECHHE KaTaHKU AuaMeTpoM 7,0 MM B BOJIOKE Ha
muameTp 6,0 MM, paBHOKaHAJIBHOE YIJIOBOE BOJOYEHHE M COBMEIIEHHBIH MpOLEcC «IpeccoBaHUE-
BoJIoueHHE». [IpH 3TOM Tak ke MOcie KaXKAOTO OIBITa MPOU3BOAMIN U3MEPEHHE TUaMeTpa MPOBOJIOKU U
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BBIPC3KY TCMIUICTOB JIsI U3rOTOBJICHUSA MI/IKpOHIJ'II/I(l)OB B MONCPEYHOM U MNPOAOJIBbHOM HaIlpaBJICHUU. B
Ka4€CTBE CMAa3KH UCIIOJIb30BaJId CTPYXKKY MbLja.

Pe3y.]1]>TaTI>I HCCJICAOBAHUSA

Pe3ynbraThl HcciIeI0BaHUS MUKPOCTPYKTYPBI CTalH 3, 10 U HOcie AeOPMUPOBAHUS MIPEACTABICHBI
Ha pUCYHKe 3.
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a — UCXO/IHas CTPYKTYpa; 6, B — 10 ACHCTBYIOIIEH TEXHOIOIMH BOJIOYEHUS (TIPOAOIBHOE HaMpaBiieHue 6), monepeyHoe
HaInpasJeHHe B); T, I — TexHonorus PKYB (npomonsHoe HanpasieHue T), IonepevHoe HallpaBIeHUE 1); €, XK — M0 MpeATaraeMon
texHonoruu PKVII-B (mpononsHOe HampaBieHue €), momnepedHoe HallpaBICHUE XK).

Pucynoxk 3 - Ctpykrypa npoBosnoku u3 cranu Mapku Ct.3, x100

[IpoBens metamtorpaduueckuii aHanu3 AeGOPMUPOBAHHBIX 00Pa3LOB MOKHO CAETAaTh BHIBOJ O TOM,
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YTO XOJIoMHAs NedopMarus MpH BOJOYCHUHU IO NEHCTBYIOMIEH TEXHOJOTMH C YMEPEHHBIM M BBICOKHM
cymmapHbIM oOxatueM (0T 50 10 85% - B 3aBUCMMOCTH OT pa3MEpOB CEUYCHHS) MPUBOIUT K 00Pa30BaHUIO
SAPKO BBIPAKEHHOW TEKCTYpPOBaHHOH CTPYKTypbl. OJHAKO Naxke B pe3ysbTare 3HAYMTEIBbHBIX 00XaTui,
MOJTyYEHHBIX TPOBOJIOKOW B TMPOIECCE BOJOYEHHS, HE BCE 3€pHAa H3MEJbYAIOTCS M OKa3bIBAIOTCS
pa3BepHYTHIMH B HampaBleHuH ocu nedopmamuu. Kak mokaspiBaeT Meramiorpaduyeckuii aHamms
00pa31oB, B pe3yibTaTe HEPaBHOMEPHOTO pacmpeneieHus nedopMalud 10 MONEPEeYHOMY CEUCHHUIO B
LEHTPAIbHON YacTH MPOJOJIBHOTO CEUEHUsS MPOBOJOKH COXPAHAETCS 30HA KPYMHBIX 3€PEH, CIEACTBHEM
Yero SABIISETCS HEHAIISKAIlINd ypOBEHb IUTACTHYECKHX CBOMCTB T'OTOBOW MPOBOJOKH, B YaCTHOCTH
OTHOCHUTENBHOTO y/UIMHEeHus. Tak u3 pucyHka 3 6, B BHAHO, YTO B JaHHOM cCiy4ae AeQopMHpOBaHHE
NPUBOIUT K HE3HAUYUTENBHOMY H3MENbYCHHUIO 3€pHA B IOINEPEYHOM HANpPaBICHWH, B TMPOAOILHOM
HaNpaBJICHHH 3€pHAa Y/UIMHSIOTCS W HECKOJNBKO YTOHYAIOTCS C O0pa3oBaHUEM BHAMMOW aKCHAIbHOU
TeKCcTypbl. Takke MOXHO OTMETHTh, YTO B INPOJOIHFHOM HAINpaBIeHWH Ne(hOPMUPOBAHHBIX 00pa3IoB
TEKCTypa SAPKO BBIpaKEHA M MMEET MoJIocuaThlil xapakrep. [losBiaeHne TEKCTyphl BOJIOUEHHS IPUBOAUT K
aHU30TPOIHN CBOWMCTB MaTepraia B MPOJOILHOM U IMOTIEPEYHOM HAIPABICHUSAX, YTO MOXKET HETaTHBHO
CKa3aTbCsid Ha TMapaMeTrpax »JKCIUTyaTallkd TOTOBOTO wm3Aenus. UTOOBl yMEHBIINTH MPOSBICHHUS
aKCUAIIBHOHM TEKCTYPHI 1eopMallii HEOOX0ANMO MPOBOANTE PEKPUCTAIUTU3AUOHBIA OTKUT MOTYYEHHOH
MPOBOJIOKHU MPH IPaMOTHO BBIOPAHHBIX MapaMeTpax TEPMOOOPaOOTKH.

B pesynprare Metamiorpaguieckoro aHanamsa o0pasmnos, moiaydeHHbIX mocie PKYB MoxHO cnenaTth
BBIBOJI O PaBHOMEpPHOW MpopabOTKe CTPYKTYpPHI, KaK B MPOJOJILHOM, TaK U B MONEPEYHOM CEUCHHH
(pucyHok 3 1), 1)). HegoctatkoM Takoro MeToa SBISeTCS OBAIM3ALUS IPOBOJIOKH.

[Ipu ucronmp30BaHUM TIpenaraeMoil TEXHOIOTHUHU Ne(OpMHUPOBaHUs, T.€. COBMEIIEHHOTO Ipolecca
«TIpeccoBaHUe-BOJIOYCHNE», KaK BHIHO W3 TaOmuubl | W pucyHka 3 €) k), yKe 3a TpH Ipoxoja
MPOU30IILIO CYIIECTBEHHOE M3MEHEHHE MCXOIHOM MHKPOCTPYKTYpPHI, IPU 3TOM 3HAUMTEIBHO B MEHBIIIE
CTETICHH BBHIPAKEHAa TEKCTypa, a COOTBETCTBEHHO H aHW3oTpomus. llpeamaraemasi coBMeIlleHHas
TEXHOJIOTHS «TIPECCOBaHNE-BOJIOUEHIE)» yCTPaHIeT HEJOCTAaTKH Mporiecca BoodeHus. Ha mepBoii cragnm
BonoueHust o oOxarusi 30-40% dQopmupyercsi siaencras cTpykTypa. B pesymprare pasBopoTra H
IpoOieHus] HEOJIATONPHUATHO OPHUEHTHPOBAHHBIX LEMEHTHTHBIX IUIACTHH IOBBIIAETCS IIOTHOCTD
JIUCIIOKAIIM Ha TIOBEPXHOCTSX pasnena (a3, yBeIWYMBAIOTCA WCKaXXCHHS BTOPOTo pona. JlokambHoe
yBEIMYEHHE IOJIsl BHYTPCHHHUX HAIPSHKEHUH (JIOKAJBHBIA MepeHaKien (GeppuTHON MaTPHIbl) BhI3BIBACT
o0Opa3oBaHHe YyCTOWYHMBBIX MHUKPOTpEIIUH. VIHTEHCHMBHOE pacKpbITHE CTa0MIBHBIX MHUKPOAC(EKTOB
MPUBOJNT K pelaKkcaliy HampsHDKeHWH, YTO B IPOIecce MOCIeAyIonel aeopManuu OTKPhIBAET paHee
3a0okrpoBaHHbIe UCTOYHHKH PpaHka-Puma. OXHOBPEMEHHO COBEPIIIEHCTBYETCS SYEHCTasi CTPYKTYpa,
BO3HHMKAET BOJIOKHHCTOE CTpOeHHE U (dopMHpyeTcss TeKcTypa. JoOMThes yIbTpaMenKo3epHUCTON
CTPYKTYphl TOJBKO 32 CHET OJHOPOJHOTO TOTOKAa JHUCIOKAIMi HEedb3sA: MO Mepe HAaKOIUIEHUs
TUTACTUYECKOH AeopManry U pocTa MIOTHOCTH AUCIOKAIMNA MPOUCXOANT HEMPOIOPIIHOHAIBHO OBICTpOE
YBEJIMYEHHE CTOMOPOB M MPEMATCTBUM, TOPMO3ALINX UX MPOABIKEHUE MO KPUCTALTY. JMCIOKallMOHHBIH
MOTOK IMOCTENEHHO MCTOLIAETCs, YPOBEHb BHYTPEHHUX HANPSUKEHUH MOBBIIaeTCs. Tak mpoaoinKaeTes 10
TeX TIOp, MOKa HE HAYMHAIOT BO3HUKAThH TPEIIMHEI, MPOUCXOIUT XPYIIKOE pa3pyiieHue oOpasna. UToOsl
3TOT0 HE MPOW3OIIIO, W TOABOAMMAs K o00pa3iy »Heprus He HaKalUIMBaJach B MaTepuae
NPEUMYIIECTBEHHO B BHAE YIPYTHX HCKAKEHWH, a MpoAoiDKajia JAWCCHIIMPOBATh, MPUMEHUM
paBHOKAHANBHYIO CTYIIEHYATyH0 MAaTpHIly, TJe OyIyT TpPOXOAUTh CIABUTOBBIE JAeQopManud |
00pa30BBIBAaTHCS OOJBIICYTIIOBBIE TPAHUIIBI, B PE3YJIFTATE 3TOTO CO3MAIOTCS YCIOBHS LIS MMPOIOIHKEHHUS
ITACTUYECKOH Je(opMaliuy mpu OOJIBIINX 3HAUCHUSAX TehOpMaIUsX.

BuIBOADBI:

Ha ocHoBe npoBEeIEHHBIX UCCIIEIOBAHUI MOYKHO CAENATh BBIBOJ, YTO MPEAJIaraeéMblii COBMEILIEHHBIN
crocod neopMUPOBaHUS «IIPECCOBAHUC-BOJIOUEHUE» O00JIaaeT CYIIECTBEHHBIM IMPEUMYIIECTBOM II0
CPaBHEHUIO C PaHee U3BECTHBIMHU CIIOCO0AMU TIOTYUYSHHS METaIlJIa C YIbTPAMEIKO3EPHUCTON CTPYKTYPOIA,
TaK Kak JaHHBIA CIOCOO0 Je(OPMHUPOBAHMS 3a CYET COBMEIICHHS JBYX CIOCOOOB: WHTCHCHBHOU
MIacTHYecKor nedopmaiuu B paBHOKAHAIBHON CTYNEHYATOW MATpPHUIE M MpoIecca BOJIOUYCHHS depe3
BOJIOKY, TIO3BOJISIET TOJIy4aTh 3aroTOBKH (CTaJbHYIO MPOBOJIOKY) TpeOyeMbIX pa3MepoB H (OPMBI
MOTIEPEYHOTO CEUCHUsA, OOJamaroIue YIbTPAMEIKO3EPHUCTOH CTPYKTYPOW TP HE3HAYUTECIHHOM
KOJIMYECTBE IIMKIIOB, & TaK K€ CHUMAET OrpaHWYE€HUs MO JUIMHE UCXOIHOW 3aroTOBKH, a CJIEAOBATEIbHO
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MO3BOJISET IMOYYaTh TOTOBBIE H3/IEIHSI [UTMHOM /IO HECKOJIBKHX JIECATKOB METPOB.

Tak e XodeTcss OTMETHTh, YTO MJAaHHBIA crmoco0 aepopMHpOBaHWS TIpH BHEIPEHWH €ro B
MIPOU3BOJCTBO HE TpeOyeT 3HAYMTENBHBIX JKOHOMUYECKUX BIOKEHHH W MOXKET OBITh BHEApPEH Ha
MPOMBIIIUICHHBIX npeanpusitusx PecrmyOnuku KazaxcraH 1mo mpou3BOJICTBY NMPOBOJIOKH TakK, KaK OH HE
TpeOyeT mepeo0OopyI0BaHHS CYIIECTBYIOIINX BOJIOYMIBHBIX CTaHOB. Tak Kak IJs peaju3alliyl JaHHOTO
COBMEIIEHHOTO Mporecca TpedyeTrcs TOMbKO A00aBlieHHEe B KOHCTPYKIHIO OOOPYIOBaHHUS CIEIHaIbHO
M3TOTOBIICHHON PaBHOKAHAIBHOW CTYNEHYATONM MAaTPHIIBI, MPEAHA3HAUCHHOW ISl MPOTSATHBAHUS Yepe3
Hee Marepuara.
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235K M. Cor6aes aThinars Kasak VITTBIK TEXHUKANBIK 3€PTTCY YHUBEPCUTETI, AnMarthl K., Kazakcran

«BACIHAJIAY-CO3Y» BIPJIECKEH TPOLHECIHAE UKPOKYPBIJIBIMbI 9BOJIOLUACHI

Annotanus. Kazipri ke3ne 6i3re 6eirii miacTHKaiIbIK KYPhUIBIM TY3LTy CXeMajlapblH KeIIeH I TYple Talaay
HETi31H/e, COHAi-aK OJapAbIH AaMYyBIHAAFbI KeJelIeri 30p OaFpITTapabl eCKepill, a3 AedopMarisiay IHKIIepiHae
YIIBTPAYCAKTYHIPIIIKTI KYphUIBIMFA He, KOJIICHEH KUMACBIHBIH KaKETTi eIIeMIepi MCH MilTHIEPiH adyFa MYMKiH-
Ik OepeTiH, coOHman-aK O0acTanKpl JaibIHIaMaHBIH Y3BIHABIFEI OOHBIHIIA KOMBUTATHIH MIEKTEYIICPIi aJIbIl TACTAUTHIH
’KOHE OCBI apKbUIbl Y3bIHIBIFGI OHJAaFaH MeTpiepre AeiiH jKeTeTiH JalblH OyMbIMAApABI alyFa MYMKIHIIK TyFbI3a-
TBIH TEH apHAJIbl CaThUIbI MATPHLIAHBI KOJIIaHA OTBIPBIN Y3IIKCI3 «Oacnanay-co3y» OipikkeH aedopmanusiiay Tociii
YCHIHBULABL

OTKI3UIreH 3epTTeyJiep YChIHBUIBII OTBIPFaH «0acmajgay-co3y» YPIICTepiH OipiKTipy apKbUIbI IehopManusiay
Oonat ceIMIap/bl OHIIPYIiH KOJIIAHBICTAFbl TEXHOJOTHSICHIMEH CAJIBICTBIPFAH/IA alTapJIbIKTAll apTHIKIIBUIBIKTAPFa
M€ eKCHIITH KepceTTi. ATajraH JeopManusiay TOCUTI TCH apHAIbl CaThLIbl MATPHIIAAa KAPKBIHIBI ILIACTUKAJIBIK
nedopMmanusuiay MEH CO3FBIN apKbUIBI CO3Y IpolecTepiH OipikTipy ecebiHeH a3 nedopmanusuiay OUKIIEpiHIE
YIIBTpayCaKTYHIPIIIKTI KYPhUIBIMFa He, KOJIIEHEH KMMaChIHBIH Ka)KETTi eJIIeMIepl MeH MilIiHAepi caKkTaiFad 0oyaT
CBIM/Iap/bl alyFa MYMKiHZAIK Oepeni. MyHbIMEH Koca, atanraH JedopManusuiay TSCUIIH OHIIpiCKe eHri3y anTap-
JBIKTAil SKOHOMHUKAIIBIK CabIMAApABI Talal eTrei i xaHe nponecti Kaszakcran PeciyGiMKkachIHBIH CHIM OHIIPYMEH
affHaITBICATHIH OHEPKACINTIK KOCIMOPBIHIApbIHA eHTi3yTe O6omansl, cededi mpomecc KOMAaHBICTAaFbl CO3y CTaHIAPbIH
KaiiTa >kaOIBIKTayIbl KaXKeT eTIeili, TeK apHachIHAH MaTepHAIAbl TAPTHII CO3YyFa apHAIFaH apHaibl TEH apHaIbl
CaThUIbI MATPHULIAHBI CO3Y CTAHBIHBIH KOHCTPYKIHMACHIHA KOCY KETKUIIKTI.

Tyiiin ce3nep: Gacnanay-co3y, MaTpHIIa, CbIM, MUKPOKYPBLIbIM, OOJIAT.
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DELAUNAY OSCULATING ELEMENTS
IN THESECOND HILL TASK

Annotation. Canonical differential equations are used to describe the perturbed motions of the heavenly bodies.
Delaunay introduced new osculating elements instead Jacobi similar elements. The reason for this was the fact that
the Jacobi canonical equation on the right sides was proportional to the time members.

This prevented both the theoretical and numerical studies of perturbed motions of cosmic objects [2, p. 63]. The
Delaunay elements overcome this barrier. If the body does in perturbed motion of elliptic type, then the integration
of differential equations can be used in Hamilton-Jacobi method. But sometimes, due to the perturbation, only some
of the variables are uniformlyseparated and a pair of unshared variables isunder the integral sign.

In this article, we found a way to solve this problem. This method has the novelty and relevance in space flight
theory.

Keywords: Earth satellite, test body, Delaunay elements,the second Hill task, disturbed motion, Laplace limit.
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'Haumonanbubrii LIEHTP KOCMUYECKUX UCCIIEeI0BAaHUMN U TeXHOJOoruil, . AnmaTsel, KazaxcraH;
ZYHI/IBepCI/ITeT Coip-Hapus, r. Dxerbicaii, Kazaxcran

OCKYJIMPYIOIIME 3JIEMEHTBI IEJIOHE
BO BTOPOM 3ATAYE XWUJLITA

Annoranusi. Kanonndeckue nuddepeHnuanbHble YpaBHEHMSI UCIONB3YIOTCS JUIsS OIMCAHUS BO3MYLICHHBIX
JIBIDKEHUI HeOecHbIX Tell. JlenoHe BBesl HOBbIE OCKYJIMPYIOLIHE JIEMEHThI BMECTO aHAJIOTMYHBIX 3JIEMEHTOB SIKoOu.
IToBOOM J1JIs1 3TOTO MOCITY>KUIIO TO, YTO KAHOHHUYECKUE TU(PepeHIInaTbHbIC ypaBHeHUS SIKOOH.

B mpaBeIx 4acTsAX MMEEM WICHBI IMPOMOPIUOHANEHBIC BPEMEHA. JTO MEUIAo KaK B TCOPETHYCCKHX, TaK U B
YUCJIEHHBIX MCCIIEAOBAHUSAX BO3MYLICHHBIX ABM)KEHUH KOCMHUYECKUX ammaparoB [2, c. 63]. B snemenrax [enoHe
MpeoIoJicH 3T0T Oaphep. Ecinu mpoOHOE Teno coBepIiacT BO3MYIIEHHOE JBMKCHUE IUIANTHYECKOTO THUIMA, TO JUIS
WHTETPUPOBAHMS KaHOHUYECKUX Iu(ddepeHnnanbHpIX ypaBHEHAH JBIDKEHUS MOXKHO HCITONB30BaTh MeTo [ aMuin-
ToHa-Sk0oOu. B maeansHOM ciiydae mepeMeHHbBIe pa3iessioTca. Ho MHOTOa B CHITy CIOKHOHM CTPYKTYPBI BO3MYIIlE-
HUH TOJNBKO 9acTh MEPEMEHHBIX Pa3AeiSIFOTCS OJHOPOIHO U IO 3HAKOM MHTErpalia OKa3pIBaeTCs Mapa Hepa3eleH-
HBIX TIEPEMEHHBIX.

B nanHO# cTaThe HaifeH crOCO0 paspemeHus TOH MpodeMbl. DTOT coco0 06agaeT HOBU3HOM M aKTyallb-
HOCTBIO B TEOPHH KOCMHUYECKOTO TOJIETA.

KiroueBble cjioBa: cnyTHUK 3emiid, MpoOHOE Teso, dNeMeHTHl Jleone, BTopas 3ajaya Xuiuia, BO3MYIIIEHHOE
JIBIOKeHMe, npenen Jlamnaca.
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1. Beenenue

[Mycte mpoOHOE Teno M coBepIiaeT BO3MYIICHHOE JIBUKCHHE B TIOJIEC TATOTCHHS LEHTPAIBHOTO W
BHeIIHero Tena (puc. 1).

zZ

A

> Y
Pucynok 1 - DnemMeHTBI BO3MYIIEHHON OpOUTHI NPOOHOTO Tela
CunoBas QyHKIMs BTOpOH 3anaun Xuiia uMeet Buj [1, c. 58]
1 1
U=&+—vr2+—(v'—v)zz, V==2v, (1)
ro 2 2

re v U V' on0uparoTcs Tak, yToObI ABMXKEHUS y371a Nu mepurieHtpa 11 coBmaganu ¢ HabmI01aeMBIMU
nBwkeHusmu; W= f(m+ my ) — MpOU3BEICHHUE TIOCTOSHHOMN TATOTEHHSA f Ha CyMMY MaccC IIEHTPaIbHOTO

tenaO u npobHoro tena M. Ilycte my << m, m <my, 30ecb mM(y— Macca NpoOHOro Tena, M — Macca

OEHTPAJIBHOTO T€Aa, /11— Macca BHEIIHETO TEIa S.

Ha puc. 1: QQ — monrora Bocxozsmiero y3ia; N, @ — yIJIoOBOe pacCTOSHHE OT y3i1a N 10 TepUIleHTpa
I1; 0 — ucTuHHAs aHOMAIUA; 7 — PAAUYC-BEKTOpP MPOOHOIrO Teja; Z — aNIIMKaTa, i— HaKJIOH OPOMTHI K
wiockoctu dkBaropa OXY ; OXYZ — HenonBmwxkHas (IUIaHETOIEHTPUYECKAs) CHUCTEMa KOODPIUHAT:

OEnG — opOuranbHas cucteMa KoopauHart, B Kotopoit ocs OF Hampasnena no sexropy Jlammaca f K
nepunientpy 1, oce O HampasieHa 1o BEKTOPY C IEPNEHIMKYIISPHO K IIOCKOCTH OpOuThI, och O
pacronoxena B mIockocTu opoutsl u nonoanser OEC no mpasoii cucTeMa KOOpAMHAT; C — MOCTOSIHHAS
MHTerpasa IIomaaeH.

2. OckyJmpyoumue 3j1eMeHThI /] esioHe

Kanonunueckue snemeHThl SIKoOM OKazamnch HEYJOOHBIMU KakK JJIsl aHAIMTUYECKOW TEOpHUH, TaK U
JUTST 9UCJIIEHHOTO WHTETPUPOBAHUS, TaK Kak IIpaBbleé YacTH KaHOHWYECKHWX auddepeHnnaIbHbIx
YpaBHEHUI COJEpKall WICHBI, MPOIOPIMOHANBHEIE BpeMmenu [2, c. 63]. Jlms ycTpaHeHHS 3TOTO
HeyoOcTBa JlenoHe BBEN APYTYIO CHCTEMY KAaHOHHYECKUX OCKYJIUPYIOLIUX 3JIEMEHTOB:
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L=\pa, G=+up, H=ypcosi, @
l=n(t—-1), g=n1—-Q, h=Q,

rne L,G,H— MemieHnble nepeMenHsie; f,g,h — OBICTpPble DJIEMEHTHI; @ — OOJbIIAsA MONYOCh

o 2
snmuntrueckoil opoutsl, p =a(l—e”)— napamerp opOUTBI;, T — JONTOTa MEPHMIEHTPA; N — CPEIHEE

JABUKCHHUE; T — BPEMS MPOXOKACHUA Y€PC3 NCPULICHTDP.
COOTBeTCTBy}OH.[I/IC KaHOHWYECCKNE YPAaBHCHUA UMCIOT B!

dL_0oF dG _oF dH _oF
dt ot’ dt og  dt oOh’

3)
di__OF dg_ oF dn__oF
dt oL dt 0G dt OH’
T7e TaMAJILTOHHAHOTIIPEIeIICH 110 hopmyTe:
2
F=t_+R, @)
2L
3aech R — Bo3Myaromas GyHKIUSL.
J4 K3 (2) HaXO0AuM KCTJICPOBLI 3JICMCHTBIUCPE3 3JICMCHTDI HCHOHQ:
2
a=L e=+1-(G/L)?, cosiz%, Q=h, n=g+h,
T
) 5)
1 G
T=t——, p=——, O=g, e=n+/,.
n
Ucnonesys (5), Hatingem
2
e G*/u (6)

14+y1-(G/L)? cos®

z=ryl—(H/G)? sin(0+g). 7)

3. UnTerpuposanue MeroaoM I'amMuiabToHa-SIKOOM KaHOHMYeCKHX YpaBHeHHWil (3) BO BTOpOIi
3amave XuJlia

Bosmymaromas GyHKIus B cooTBETCTBUH ¢ (1) nMeeT B

Rzévr2 —%vzz. ®)
IToacrasum (6) u (7) B (8)
2
R=—v 4 1-3sin“(0+g)| 1 -— ||,
2 | 1441=(G/ L) cosO G?
ciemoBaTenbHo, U3 (4) nMeeM:
2 2/ 2 2
o 1 G 38 . 2 H
F= +—v .| 1=3sin (6+g)[1——} ) )
27 2 | 144/1=(G/L)? cosb [ G?
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3necn
F:F(t,L,G,H,%,GI,%j, gV GV
oL 0G oH oL oG OH
13 (9) BugHO, 4TO
8—F=O, F =04 —const. (10)
ot
3anumieM ypaBHeHue [ amunbToHa- k06U
0—V+F(t,L,G,H,a—V,8—V,a—V) =0. (11)
ot oL oG oH
Ilycts monusiii uaTerpan (11) umeer Bug
V:—(Xlt‘FW(L,G,H,(Xz,(X:;), (12)
torga pemenue (11) mpumer Bug
ow ow ow
~—=1+Py, =B2, =Bs,
60(1 80(2 6(13 (13)
ow ow ow
=4, =8 =h,
oL oG oH
rne By, B2, B3 — mocTosHHBIE.
Ilycth
W =m(L)+Wr(G)+W3(H), (14)
torna (10) umeer Bux
2
2 2 2 2 2
(dle +(dW2j +(dW3J —M—2+K G*u [1-3cos2(6+g)]-
dL dG di ) 17 2| 14+41-(G/L)? cos®
2
3v Gz/u H?
-—— [1—cos2(0+ g)]—= =2h. (15)
2| 1441=(G/L)? cos® G*
Crnenys [enone, BBeieM
(X.ZZG,(X:;:H,Bz:g,B:;:h. (16)

OTo u30aBUT HAacC OT WHTErpHpoBaHMA TO BpemeHH. Crpymmupyem wieHsl B (15) cienmyrommm
obpazom:
2

2 2 2 2
(dle S o |+ (%j LY G2/ [1-3cos2(6+g)] [+
dL ) [ dG ) 2| 141-(G/L)? cos®
2 2/ 2 2
dW3j 3v G/ H
+ (_ i [I-cos2(0+g)]—|=0;
dH 2| 14+4/1=(G/L)? cosb G?

aw, u 2
(—lj — =5+ 2/« = 0y, B CJlydae dIUMNTHYCCKOrO IBHKCHHs h« <0;
L
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2
2 2
szj y G*u
+— [[-3cos2(6+g)]=0,;
(dG 21 14+4/1=(G/L)? cos®
2
2 2 2
dW3j 3y G*/u H
_2F [l-cos2(0+g)]— =03,
( dH ) 2| 14,1-(G/L)? cos0 G’

= > I 9 2 M
rae o +a, +a3 =0, orciona naitnem W;,W, ,Ws

2 LdL 1
W, :_[1/}2—2—2h*—a1dL=J‘ﬁ=_x W2 —2A, A =20+ oy

2

2
Wy =| o, —> a3 u [1=3cos2(0+B,)ldoty ;

2 1+4/1- (ocZ/L) cosO

2
2
/8 =j o+ 3 ocz/u [1—cos2(9+[32)](x§ das;

20‘% 1+4/1—(ay /L)2 cos0

2

2
Wz—%q/uz—L2A+ [iloa-2 a3 u [1-3c0s2(0+B,)ldot, +

2 1+4/1=(0, /L)2 cos0O

2
2
[ fos+ 3v a3 /u [1-c0s2(0+ By )]l dois.

20‘% lJmll—(ocz/L)2 cosB

[TepBoe ypaBuenwue u3 (13) naer

2
2_ L2 ::lii" 1 ‘
A (E+By)

Brinosnnus (13), naiinem /,g,h :

w/ — —{1+2e +[ +%e2)cos9+(—e+%e2cos29)+%ezcos36+

69

(17)

(18)

(19)

(20)

21)

+ e cos49}a NI . 0L2[1 cos2(6+,)] cose( iZeer%ezcosZe—kcosejx
e

XOL% a3 ;

1 2

g’

g=— 1 —3ecosO—v[1-3cos2(0+f )]oc
szz{ 2052 >

— 14—

—2(1-3ecos0)- (—lcose +L7e +

(22)
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2
L ecoso +K-§-%[l—cos2(9+ﬁz)]- —lz + e+ = |e? |+
7 e S L u 2u
2 1 1
+ (2a%)+ — e+(L2 ——3a%je2 cosO+ iz e2c0s29+(——3a§je2cos36 X
i 2 2u 2

X a% o3 ; (23)

h= [l—eJri—Zez +%e2 cos26+(e—3ez)cose}loc3 —Lza%[l—cosZ(eJrBz)]x
2p

x ecosOazq/a3 , (24)
371eCh
u? 1
2 _Ap2

S L A=2heray.
A= (t+By)

YcTaHOBUM 3aBHCHMOCTD MEXAY th 0, Hcmmons3ys [3, ¢. 589]

C=n(t+B)) =0 +362)9—2esin6+%ez sin20+0(e°), (25)

rae n(t+Py) =n(t—1), n— cpeanee ABMKEHHUE, T — BPEMsI IIPOXOKICHHUS YepPe3 MEPULICHTD.
O6parus psan (25) mo metomy Jlarpamka [3, c. 531], Haitnem

0 =(1+3e>)n(t +Py) + 2esin n(t +Py) — 3> sin 2n(t +By) . (26)
W3 ctpykrypsl Belpaxkenuii (22)-(24) cnemyer, uto { — ObIcTpas nepeMeHHas, gu h— MeJIEHHbIE
HepeMEHHbBIE, TaK Kak / SIBHO 3aBUCHT OT BPEMCHH, a U /i 3aBUCAT HESBHO.

3. 3akiaouenue

B cuity Toro, 4ro cosi = E u K Tomy ke H u G — MejjIeHHbIE TIEPEMEHHBIE MOYKHO YTBEPKIATh!

1. Tlox neiicTBHEM BHEIIHEro Tela S KeIUICPOBCKHE SJIEMEHTHI, XapaKTePU3YIOIHe pasMep OpOUTEI,
MEHSIOTCS] BeChMa MEJICHHO.

2. Tloj neiicTBHEM BHEIIHETO Tela S MPOUCXOST OBICTPOE IBIKCHHE:

— IIpoOHOTO TeJa OT MEePHULIEHTPA M0 MEJIEHHO MEHSIoIIelcs opouTe BOKpYT ocH C 1o 3aKkoHy (26);

— IPOOHOE TEJO JABHIKETCS MEUICHHO BMECTE C OpOUTON BOKPYT OocH Z 10 3aK0HY (24).

3. Cocrapisonias BO3MYIIAIONIEr0 YCKOPEHHsT V'Z BEChbMa MEUICHHO YMEHbBIIAET HAKIOH OPOUTHL.
Jlpyrasi cocTaBIIsifOIasi BO3MYILAIOMIETO YCKOPEHUS VI MEJICHHO YBEIHMYMBACT OOJBIIYIO MOIYOChH
OpOUTHI.

v
4. Hamnume B dopmynax (22)-(24) mepen ¢urypHoil CKOOKOH MHOXHUTENss — OOeCIeduBaeT
e

CXOOUMOCTD PAA0OB Ha 3aJaHHOM BPEMEHHOM MHTEPBAJIC IIPU € > €.

[lonmyyeHHbple pe3ynbTaThl CHpaBEUIMBBI Ui BO3MYINEHHH Kak TpaBUTAllMOHHOW, TaK U
HETPaBUTALlMOHHON MPUPOJBL, YTO AeaeT pa3pabOTaHHYIO TEOPHIO aKTyaJbHOH U YHUBEPCATIBHOM.
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XWIJIABIH EKIHINI ECEBIHAEI'T JEJIOHEHIH
OCKYJIAANUAJIBIK 3JIEMEHTTEPI

Annotanusi. KaHoHIbIK auddepeHInaniblk TeHIeyIep ChIHAK JICHECIHIH YHBITKYJIbI KO3FaIBICTAPbIH CHIIAT-
Taiapl. [IenoHe KaHOHIBIK OCKYJISIMSIIBIK SJIEMEHTTEPIH eHTi3yre cebern OonraH SIkoOu aJieMeHTTepiHiH KapaMChI3-
IBIFHI [2, 6. 53].

Skobu 3eMeHTTepiH Kosganranaa aupGepeHInaiiblK TeHISYIEpIiH OH JKarblHAa Naiaa 00NMaThlH YaKbITKA
MPONOPIIMOHATT MYIIENep 3epTreyiiepre Kemepri kenripenmi. JledoHe >IeMEHTTEepiHAE KOPBITBUIFaH YHBITKYIIBI
KO3FAIBICTHIH, TU(GEpEeHINANABIK TeHACYISpiHAe O KEMIIUTIK XOHbUIagsl. byn kaHOHABIK auddepeHnnanIpk
tegaeynep [amumbToH-AK00M omiciMeH MHTerpangaHansl. Erep ChIHAK JeHECi AIUIHIIC THNTEC KO3FaibicTa Ooica,
OH/Ia allHBIMAJIBUIAPIBI AKBIPATY SMICIH KoJiaHyFa Oonazapl. bipak YHBITKYIIBI KYIITEPAIH KypaMblHa OaiiIaHbICTbI,
aflHPIMaNbIJIAp TOJBIK OIPTEKTI TypJe aXbIpaTbUIMai Kajdybl MYMKiH. Makanaja ocbl >KargailJaH KyTbUTy oJici
OepiireH.

Tyiiin ce3mep: XKep cepiri, ceiHak aeHeci, Jlenone anemenTTepi, XMUIAbIH eKiHIII ece0i, YHBITKYJIbI KO3FaJbIC,
Jlamnac mieri.
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DISSOLUTION OF ALUMINUM ELECTRODES IN
SODIUM CHLORIDE SOLUTION WITH ADDITION
OF ALKALINEBYPOLARIZATION
OF ALTERNATING CURRENT

Annotation. There were investigated the process of electrochemical dissolution of bipolar and monopolar
electrodes in a solution of aluminum chloride with addition of sodium hydroxide at polarization of alternating
current and developed a new method of synthesis of aluminum hydroxide. In order to determine the mechanism of
formation of aluminum hydroxidduring at polarization by alternating current, the anode, cathode, anode-cathode
potentiodynamic cyclic polarization curves in 0.05 n and 0.25 n sodium chloride with addition of sodium hydroxide
are withdrawn.

The effect of current density, electrolyte concentration for the formation of aluminum hydroxide, during
polarization of aluminum electrodes by alternating current with a frequency of 50 Hz in solutions of sodium chloride
with addition of sodium hydroxide is studied . It is shown that,when the current density at the electrodes in the range
50-250 A/m’the current output value of dissolution of eachaluminum electrode are reduced on the average from
280% to 75%. It is found that under optimum conditions of electrolysis (i = 50 A/m* NaOH = 0,05 n, NaCl =1 n, t
= 20°C) the average current output value of the formation of aluminum hydroxide was 280%. It was shown that
during the polarization at alternating current,the rate of dissolution of the bipolar aluminum electrode is almost equal
to the rate of dissolution of monopolar electrodes.

Keywords: electrolysis, polarization, aluminum, sodium hydroxide electrolyte.
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A.B. Baemos', A.C. Kagup6aesa', A.K. Baemosa’, M.JK. Kypbinos'

1,Z[.B. Coxonbckuii aTeiHAAFs! JKaHapMail KaTauu3 jKOHE AIEKTPOXUMHS MHCTUTYTHI, ANTMATHI K., Kazakcras;
28n-d>apa61/1 aTeiHAarel Ka3ak YITTHIK YHUBEpCUTETI, ATIMATH K., Ka3zakcTan

AVHBIMAJIBI TOKIEH MOJIAPU3AIUSAJIAHF AH ATIOMUHUIA
IJIEKTPOATAPBIHBIH CIJITI KOCBIVIFAH HATPUU XJTOPU I
EPITIHAICIHAE EPYI

AHHOTanMs1. BUMospIIbI )kOHE MOHOTIOJISIPIIBI ATFOMUHHIN 3JIEKTPOATAPBIHBIH CUITI KOCBUIFAH HATPUH XJIOpUi
SpITIHICIHAC aWHBIMAJIBl TOKIICH MOJAPH3ANMAIAY KE3IHICTI AJICKTPOXUMUSUIBIK €py MpOIECl 3epTTEii JKOHE
IIOMHUHUI THIPOKCHIIH CHHTE3EYIH KaHa TOCIl yKacanpl. AHHBIMAIbI TOKIEH MOJSIpU3aLUsIIay Ke3iH/Ie ajro-
MHUHUH THIPOKCHUIIHIH TY3UTyiHIH MEXaHM3MIiH aHBIKTAay MaKcaTBhIH/A CIITI KOCBIIFAaH HATPUN XJIOpUI epiTiHiciHae
QIIOMHHUH 3JIEKTPOJBIHBIH AQHOJTHI, KaTOJATHI )KOHE aHOJ-KAaTOATHI LUK/ MOTEHIIMOINHAMHKAJIBIK MOJISPH3aLUs-
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JBIK, KUCBIKTaphI Tycipinmi. byr Toxipubenep Hatpuit ruapokcuni epitiagiciaig 0,051 xone 0,25 H epitiHAinepinae
JKacaJibl.

CoHBIMEH KaTap CUITI KOCBUIFAH HATPHWHA XJIOPUAL CPITIHIICIHAEe afOMHUHHNA JIIEKTpOATapbIH >kuimiri 50 I
OHJIIPICTIK aliHBIMAJIBI TOKIIEH MOJISIpU3alMsIaFrania, aTlOMUHUI TUAPOKCHJIHIH TY3UIyiHE TOK THIFbI3/IbIFBIHBIH
JKOHE HATPUH THAPOKCHII EPITIHAICIHIH KOHIICHTPALMACHIHBIH dCepiepl 3epTTeNai. DIEKTPOATAPAAFbl TOK ThIFbI3-
IbIFBIH 50-250 A/M° apanbiFblHIa apTThIpy OapbiChiHAA OpOIp aNOMUHHUI DIEKTPOABIHBIH €PYIHIH opTaia TOK
OOWBIHIIIA HIBIFBIMBIHBIH MOHIEPI 280%-1an 75%-Fa AediH TOMEHACHTIHAIN KOpCeTUIal. DIEKTPOIHU3/IIH OHTAMIBI
xarmaitnapeiaaa (i = 50 A/M’, NaOH = 0,055, NaCl = 1u, t=20°C) aqioMuHHiI THAPOKCHIIHIH TY3inyiHiH opra
©CCIINIEH aNbIHFaH TOK OOMBIHINA MIBFBIMBIHBIH MakcHMaIsl MoHI 280%-Fa TeH OONATBIHABIFBI AHBIKTAJIBL.
AVHBIMABI TOKIICH MOJSPU3AIMSIAHFAH OHUITOJISPIIBI ATFOMUHINA 3JIEKTPOIBIHBIH €PY KBUIIAMIBIFBI MOHOIIOJISPIIBI
ANEKTPOATAPIBIH €y KBUIIAMIBIFEIMEH IaMaMeH OipJiel eKeHi aJFall peT KOpCeTuII.

Tyiiince3aep: 3IEKTPOIU3, MOJSIPU3ANNS, ATIOMIUHAN, HATPAN THAPOKCHII, SITEKTPOJIHT.

ATOMUHHIAZTIH K€3 KEJTeH KOCHUIBICBIH CHHTE3/ICY Ke3iHe, IMHUKi3aT PETiHAe ATFOMUHUN THAPOKCHIL
KOJIIaHBIIATBIHBIKTAH, Ka31pTri TaHIa OChl KOCBUIBICKA JAETeH CYPaHbIC OipliamMa apThIll OTBIP. AIOMUHHN
THIPOKCHI ©31HIH opTYpili 3aTTapisl ancopOuusuiay KaOimeriHe OalmaHBICTBI CyIbl Ta3apTyaa,
MEIUITMHAIBIK BaKIIMHA JKacaymaraiaaladblIaTelH OPTYPIIl mpernapaTrTap Kypameiaa enemni[1,2]. Oceiran
0aliJTaHBICTBl ANIOMUHUN THIPOKCHIIH CHUHTE3NCYIIH JKOHE alblHFAaH OHIMHIH Ta3alblK I9PEIKECiH
JKOFapbUIaTyIbIH aMalJapblH i34eCTipy 03eKTi Macemenep KaTapblHaa OOJIBIN KepiHe .

Bumnonspiapl koHE MOHOMOJNAPIBI ATIOMUHHUNA SJICKTPOJATAPBIH CIATI KOCBUIFAH HATPUH XJIOPHII
epiTiHAiCciHAe alHBIMaNBl TOKICH IOJBSIPHU3AIIIIAY KE31HAETi JIEKTPOXHMILUIBIK €PYIiH 3epTTEYy JKOHE
AIIEKTPOJIU3 HOTHKECIH/AE TY3UIETiH aIFOMUHHUNA THAPOKCHIIH CHHTE3/1ey MYMKIHIIUTIKTEPiH aHBIKTAY OCBI
JKYMBICTBIH MaKCaThl OOJIBIT TAObUIAIBI.

AIOMUHHIAIIH DJIEKTPOXUMISUIBIK KAaCHETIH 3epTTey, HETi3iHEH, OHBI aHOATAy IpolleciHeHOacTay
anrad. KyKipT KBIIIKBUIBI EPITIHIICIHAC 3JCKTPOXUMUSIIBIK aHOATAY MPOIECIHAC METalaapAblH OeTi
OKCHJITI IUIeHKaMeH Kanrtananasl. Con cebernti, Oy mpolece - aTFlOMUHHUNII KOPPO3USIaH KOpFay YIIiH
JKOHE JCKOPAaTHUBTI MaKcaTTa, aBToOyC, Tpouie0yc, TpaMBal TETIKTEPiH JKoHE JIe 0acKa KOHIBIPFBIIAPIBI
JKacayJia KOJIIaHbLIbIN Kenemi[3-6].

ANIOMUHUIA 3JEKTPOJBIHBIH CYJBl €pITIHAUIEpAE alHBIMANbl TOKIEH MNOJIsIpH3alusiiay Ke3iHIeri
epyiHiH MeXaHM3MepiHaHBIKTay OaFbIThIHAA OYPHIH 1a OipkaTap 3epTTeyep xyprisiiareH [7-19].

AnpIH-ana KYPri3iuIreH 3epTTeyJIep aJlOMUHAN JICKTPOABIH HATPUH THAPOKCHI KOCBUIFAaH HATPHi
XJIOpUJ1  epITIHIICIHAEC aWHBIMAJIbl TOKIEH MOJIApU3alMsUlaFaH a  aJOMHHMA  THAPOKCHJIHIH
TY3UIETIHIITIH KOPCETTi.

AWHBIMaIBI TOKIICH TMOJISIpU3AIIUIAY Ke3iHIe TOK OaFBITHIHBIH ©3repyi OpBIH aaTHIHABIFBI OSNTii,
Oipak TEK SJIEKTPOJIM3 HOTHKECIHE Kaparl, MPOIEcTiH MEXaHM3MIH aHbIKTay MYMKiH eMmec. An Oacka
JKarbIHAH KapacThIpFaH/a, 3JCKTPOATAPIBIH LUKl MOJSPU3ALUSIIBIK KUCBIKTAPBIH TYCipce, TOK OarbIThl
O3repreH COTTe Kaujaail mporectep KyperiHi Oabikanaapl. Con ceOenTeH, OChl KYMBICTA ATIOMHUHHHA
AIIEKTPOATAPBIH AMHBIMANBl TOKIEH TMOJspU3alisiiay Ke3iHJe aTIOMHHUN TUAPOKCHAIHIH TY3L1y
MEXaHU3MIH aHBIKTAy MaKCaThIHAA CLITI KOCHUIFAH HATPUI XJIOPUAl EPiTiHIICIHAeaHO, KaTOATHI KOHE
AHOJ-KATOATHIIUKIII TOTSHIINOJHHAMHUKAIBIK MOJISPU3AIMSITBIK KUCBIKTAPhI TYCIPIIIIL.

IToTeHIMOMMHAMHUKANBIK, TTOJIIPU3ANISUIBIK KHCBIKTap Tycipy yimiH «Autolab PGSTAT 302N»
MOTEHIMOCTAThl KOJJAHBUIABL. OKCHEPUMEHTTED OJJIEKTPOJA KEHIiCTiKTepi OONiHreH YII 3JIEKTPOATHI
YAMIBIKTA KYPri3iiai. 2KyMbIC 3IIeKTpobI peTiHae AuaMeTpi 1,5 MM aTrOMUHHIA CHIMBIHBIH O€TKi IIETi, al
SKIiHIIN KOCBHIMINA OJJICKTPOJ PETiHAE IUIaTHHA CHIMBI KOJIAHBUIABL. bapiblKk TMOTEHOHWAT MOHIEpPi
KaHBIKKaH KaJui XJIOPH[I epITIHIICIHEe CAILIHFaH KYMICXJIOPJIBI CANBICTHIPY JJIEKTPOJIBIHA CaBICTHIpa
kenripinres (+0,203B).

OpOip Toxkipube amaplHAa 3MeKTpoATap YHTAKTHUIBIFEI 2000 OonaThiH Typmi (HaXmak) Marte-
pHANBIHIA TETICTENIN, COUPTIICH MaiChI3IaHABIPBUIBII, CyMEH MIAHBUIBIN, COHBIHAH QUIBTP Kara3bIMCH
MYKHAT CYPTiIII.

[ToTeHIMOMMHAMMKANBIK TOJSAPU3ANUSIBIK KHCHIKTapAbl HATPUH XJIOPHII epITIHAICIHOE Tycipy
Ke3iHIe HaTpPUh THUIAPOKCHAI epiTiHmiciHiH wMuHEManbmi (0,05H) sxoHe wmakcumanasl (0,25 H)
KOHIICHTpAIHSIIaPhI AJTBIHIBL.

Hatpuii ruapoxcuai KOCBUIFAaH HATPHH XJIOPHII epiTiHAICIHAE TYCIpiAreH aHOATHI MOTEHIHMOIUHA-
MUKAIBIK ~ TOJSPU3AIMSIBIK KUCHIKTAAIIOMUHUN  AJIEKTPOJABIHBIH MOTEHIMANBIH aHOA  OaFbIThIHIA

— 118 ——



ISSN 2224-5227

MNe 2.2017

BIFBICTBIPpFaHAd,KMHUHYC» 600 mMB NOTCHUOHAJIAAP ayMarblHaH Oacram MCTAJIAbIH aHOATBI CPYTOFbI

HOJIIPOrpaMMaia

tipkenai  (1-cyper). Harpmii ruapokcual  xoHuentpauusceiHbei  0,05-0,25 H

apaibIFbIHIA ©3Tepyi Ke3iHe, MOTeHINOIMHAMUKANBIK KUCBIKTap/Aa alTapibIKTail e3repic OaiiKaiMaii bl

WWE(1).Current (A

0.005

0015

002

0028
I I I | I 1 I I I I

L
48 47 48
Dnfantial annliad (1

I I I I I I I I
24 15

v=50MB/c; t=25°C; C, H: 1- NaCl -1,0 + NaOH-0,05;2-NaCl-1,0 +NaOH-0,25;

l-cypeT — AOMUHMI SJICKTPOABIHBIH aHOATHI MOTCHIUOAUHAMHUKAJIBIK MOJSIPU3ALUAIIBIK KUCBIFbI

ANIOMUHHMIA 3JEKTPOABIHBIH KaTOATHl TMOTSHIMOAWHAMHUKANBIK IOJIIPU3AIIIIBIK KHUCHIFBIHIA(2-
CypeT) 3JeKTPOATHI 3JCKTPOIUTKE CAJBIM, Tepic MOTEHIUANAAp MOHIHE BIFBICTHIpFaHAa, «MUHYC» 1500-
1800 MB-Ten Oacrart cyTek HOHIAPBIHBIH pa3psATaTy TOFbI HOJIAPOTrpaMMasia TipKeii.

WWET).Current (A)

0.015

=001

-0.005

0.005 = L L ' L L L
-1.7 -1.8

Potential aoolied (V1

v=50MB/c; t=25°C; C, H: 1-NaCl-1,0 + NaOH - 0,05;2- NaCl-1,0 + NaOH - 0,25;

2-cypeT — ATIOMHHMIA QJICKTPOABIHAAFBI KATOATHI NOTECHIUOJUHAMUKAJIBIK IMOJIAPU3aIUSIIBIK KUCBIFbL

ANIOMUHMIA 37IEKTPOIBIHBIH HATPHIA THIPOKCHII ePITIHAICIHIET] aHOI-KaTO[ TIOTECHIIMOAMHAMHUKAIIBIK

MOJIAPpU3aTUAIIBIK

KHUCBIFBIHAA3JICKTPOA MOTCHIUAJIBI KMUHYC» 600 MB-ten 6aCTaH, METaJIAbIH prl OpBIH

aJica, SNEKTPOJI MOTSHIIMAIBIAHOATAH KaTo/| OarbIThIHA BIFBICKAaHAa, «MHHYC» 1500 MB-Ten Gacrar, cyTek
MOHAAPBIHBIHPA3PSITAIY TOFHI MOJIsIporpaMmaa Tipkenmgi(3-cyper).

— 19—



Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

0.008 B

0.005

VWECT . Current (A

| L | L | L | L | L | L | L | L |
02 04 06 03 -1 12 14 16 1.8
Fotential applied (V)

v=50MmB/c; =25°C; C, u: 1-NaCl - 1,0 + NaOH - 0,05;

3-cyper — ATIOMHHUI SJIEKTPOIBIHAAFBI IUKIII aHOA-KATOATHI MOTEHIIMOIMHAMHUKAIIBIK MOTSPU3ALUSIIBIK KHCHIFBI

Exi MoHONONSApIB! Oip OUMONSAPIBI ATFOMUHUHN 3ICKTPOATAPBIH aHBIMABI TOKIICH MOJIIPU3AIUsIIAY
apKBUTBI HATPHWHA THAPOKCHIII KOCBUTFAaH HATPHUH XJIOPUIIEPITIHAICIHAC SICKTPOITN3 JKYPTi3iIIi. AWHBIMAITBI
TOKIICH TMOJISpU3alUsIaHFaH ATFOMUHHN 3JICKTPOATAPHIH Ti30€KKe OHUIOJSPIIBI XKOHE MOHOIUISPIBI TYpAE
KOCY apKbUIbI 3JICKTPOXUMUSUIIBIK €PITYre apHAJIFaH KOHJBIPFBIHBIH MPHHIUITHAIIB CXeMAachl 4-CypeTTe
KepceTinren. YII amoOMHHHI SIeKkTpoaTapbiH(aynanmapsl 15,75:107°M%) snexrpommsepre 6ip-6ipie
napajieNib TYpA€ BEPTUKAIIBIOPHATIACTHIPUIANBI. TOK KO3IHEH KeJil TYpFaH aWHbIMallbl TOK HIETKI
MOHOTIOJISIPIIBI AeKTpoaTapra(l) >karFaHaabl, aln OpTalarbl AMEKTPoA (2) OUIONAPIBI ANEKTPOA POIiH
aTkapnael. OpOip Toxipube yakeiThl - 0,5 car., HaTpUH TUAPOKCHAI EPITIHAICIHIH KOHIIEHTPALUSICH —
0,05H, marpuii xmopwmi epiTiHmiCiHIH KoHIeHTpamusickl — 1 H, smekrpomut Temmeparypacel - 20°C
Ke31HJe KYPri3iiii.

(A)—,

L

3

|

P08 |26

P A

[ )

.1 “ £l

P
1 -MOHOTIOIISIPITBI MOJISIPH3ALMSIAHFAH ATFOMUHUI JIEKTPOITAPEL, 2 —OUIOIISIPITBI MOJSIPH3ALMSIAHFAH AIFOMUHUH IIEKTPOITAPEL,
3 — ammepmeTp,4- KinT, 5 — anexTponusep, 6-3epTxaHaibK Tpanchopmarop JIATP

4- cyper — AHHBIMAITBI TOKIIEH MOJISIPH3ALMSIIAHFAH ATFOMUHUI JIEKTPOATAPBIH Ti30eKKe OUIIOISIPIIBI J)KOHE MOHOIUISPIIBI TYPAE
KOCY apKbUIBI JIEKTPOXUMUSIIBIK €PiTyre apHaJIFaH KOHbIPFBIHBIH IPUHLUITHAIIIBI CXEMAaChI

AnromMuHMA 3nekTpoaTapeiH kuiIiri 50 'l eHipicTik aifHBIMANBI TOKIEH MOJISpHU3allisIaFaH/a,
ATFOMUHUATHUAPOKCHUIIHIH TY3UTyiHe alfHBIMAJIbI TOK THIFBI3JIBIFbIHBIH )KOHE HATPHUH TUAPOKCHUIl ePITIHII-
CiHIH KOHIICHTPALUSACHIHBIH dCepIiepi 3epTTEIII.
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AWHBIMAJBl TOKTBIH opOip aHOATHIK XapThUIail IMEepHOABIHAA opOip aTFOMUHHHA SJICKTPOABI 63
MOHJIApbIH Ty3e epu anaapi[20]:
Al -3e — AP E’=-1,662 B (1)

AN KaTOATBHIK >KapThUIall MEpUOATAa aJIOMHHHUI DJEKTPOATAPBIHBIH OCTiHIe CYTEeK WOHIAPBIHBIH
paspsAATaNysl XKYpeai:
2H,0 +2e — H,+ 20H" 2)

AFHH, OYJ1 >KapThUIall TMEpHoATa CYTEKTiH O6NiHy peaknuschbl MEH THAPOKCHI-HOHAAPBIHBIH TY3LTY
peaKuusCH KaTtap *Kypemi.

Hotmxkecinne anonm >kapThlIail MEPHOIBIHIA TY3UITCH AFOMHHHN WOHIAPHI MEH KaTOX >KapThLIait
MEePUOJIbIHA TY3UITEH TUAPOKCUA-UOHAAPHI epiTiHAl KeleMiHae Oip-OipiMeH opeKeTTecim, aIIOMUHHN
ruapokcuni Al(OH); tysineni:

A"+ 30H — Al(OH); (3)

Tiz0ekke >kajdFaHFaH ATIOMHHHHA DJIEKTPOATAPBIH AHBIMAIBI TOKIECH MOJIAPU3ANMSIIAy Ke3iHIeTi
ATFOMUHHUN TUAPOKCHUJIIHIH TY3UIYiHIH TOK OOMBIHIIA IIBIFRIMBIHA 3JIEKTPOATAPAAFHI TOK THIFBI3IBIFBIHBIH
acepi 3eprrenmi (5-cyper).CyperTe Ti30CKKE MOHOIIOJSAPIBI JKAIFAaHFaH €Ki JJIEKTPOATHIH €pYiHiH
OPKaMCHICHIHBIH TOK OOWBIHINA MIBIFBIMAAPHI (5-cypeT 1, 2-KUCBIKTap), COHBIMEH KaTap, IEKTPOIU3EPIiH
opTachklHa OPHAJACTBHIPBUIFAH OWIOJISAPIIBI YIIHIII 3JIEKTPOATHIH epyiHiH TOK OOMBIHINA MIBIFEIMBIHBIH
MoHi (5-cyper, 3-KUCBIK) Jie KOPCETUIreH. DIIEKTPOATAPAAFhl TOK THIFBI3ABIFEIH 50-250 A apaibIFbIHAA
apTThIpy OapbhICBIHAA ATOMUHUH 3JIEKTPOABIHBIH epYiHiH TOK OOWBIHINA MIBIFEIMBIHBIH OpTaIlia MOHIEPi
280%-nman 75%-Fa neitin endyip TOMEHACUTIHAITT OalKanaIbl.

TIL, %

— s

i, Amnd?

50 T T T T
0 50 100 150 200 250

NaCl -1 H +NaOH - 0,05 H, ©=0,5 car.

5-cyper - AWHBIMAIIBI TOKIIEH MOJIAPU3aHsUIAHF aHOUITOIISIPIIBI XKOHE MOHOIIOJISIPIIBI AJTFOMUHHU# DJIEKTPOITAPAAFBITOK,
TBIFBI3BIFBIHBIH QTIOMUHHI THAPOKCHIIHIH TY31TyiHiH TOK OOWBIHIIA IIBIFEIMBIHA 9Cepi

TILL %
280

2404

2

WAL

200+ ’
160

120

CraOH, H
010 015 020 025 030
iA=50 A/M%, NaCl -1 H, ©=0,5 car.

6-cypeT - AWHBIMAIBI TOKIIEH MOJSAPU3AUIIAHFAHOUITOISIPIIBI JKOHE MOHOIOJISPIIBI ATFOMUHUN SIICKTPOATAPBIHBIHATIOMUHUI
THIPOKCHIIHIH TY3€ epyiHiH TOK OOMBIHIIA NIBIFEIMBIHA HATPUI THAPOKCHII SPITIHAICIHIH KOHIIEHTPALUSACHIHBIH dcepi
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ANIOMUHHIA THIPOKCUIIHIH TY3UTyiHIH TOK OOMBIHIIA MIBIFEIMBIHA HATPUN TUAPOKCUIL EPITIHIICIHIH
KOHIICHTPAIMACKIHBIH ocepi 3eprreninai. HaTpwii Xxmopuai epiTiHAICiHIH KOHIICHTPAITUACH TYPAKTH 1H,
aJl HaTpUU THIPOKCUII ePITIHAICIHIH KOHIEHTpausIchiHbIH acepi 0,05-0,25 HUHTEepBaNBIHIa03rePTLIII
oTeIpeULIBI(6-cypeT). Hatpuii ruapokcupaininkoHueHTpaumsacein 0,05-0,15 H apanbiFeiHAa ecipresie,
ATFOMUHHAN THIPOKCUIIHIH TY3UTyiHiH TOK OOMBIHIIIA IIBIFBIMBIHBIH MOHI TOMEHIEH I, air apbl Kapaii 0,15-
teH 0,25HIeliH ecipreHme TOK OOWBIHINA IMBIFBIMHBIH JKOFapblIaybl Oaikamansl. Harpuii ruapoxcumi
epitigaicinig 0,05H KOHIEHTpaUMsIChIHAA 9pOip IEKTPOATa ATIOMUHHMNA TMAPOKCUAIHIH TY3UTYiHIH TOK
OOWBIHINIA MIBIFBIMIAPEI €H JKoFaphl MoHre (278,0%) wme Oomanmbl (6-cypeT, 1-KHCHIK). DIEKTPOJIUT
koHmeHTpamusace 0,15 1 6omranga, AI(OH); Ty3i1yiHIHTOKOOWBIHIIIA MIEIFEIMBIHBIH ©T¢ TOMEHT1 MOHTE He
0OJTYBIH TYCIHIIPY KOCBIMIIIA 3ePTTEYIEPAl KaXET eTe/Ii.

XKyprizinren 3zeprreyinep memiuekertik Ne0115PK01182 «CranuoHapnbl emec TOKTapIbl KOJIAHBIIT
KOMOWHEPIICHTEH TeMip JKOHE aTIOMHHHUNA KypamzIbl apanac KOaryJdsHTTapAbl CHHTE3ACYIiH
ANEKTPOXUMISIIBIK TEXHOJIOTHSICHIH JKacay» jK00aChIHBIH KYHTI30CIIK JKOCTIapblHa cail )KacasIbIHIbI.

KopbIThIHABLIAN Kelie, KYPri3iireH 3epTTey >KYMBICTAPBIHBIH HOTHKENEpl OOWBIHINA OUITOIISPIIBI
JKOHE MOHOTIOJISIPIIBI  ATFOMUHHNA  SJCKTPOATAPBIH HATPUH THIPOKCUIIKOCBUIFAH HATPUH XIIOpHUAI
epiTIHAICiHAEC OHMIPICTIK alHBIMAIBI TOKIEH TOJSAPHU3aIUsIay apKbUIBI — CYABITa3apTyla, MEIUIIMHAIA
mperapar jkacay/ia jkoHe aJlOMUHHUIIIH OeHOpPraHuKaJIbIK KOCBLIBICTAPBIH alyaa KeHIHSHKOJAaHbUIAThIH
ATFOMUHHAN THAPOKCHIIH CHHTE3NICYIiH *KaHa THUIMII ofici kacanapl. AWHBIMAIBI TOKIIEH MOJISPH3AIH-
JIAHFaH MOHOTIOJISIPIIBI JKOHE OHMIOJISAPIIB ATFOMUHHUM 3JIEKTPOATAPBIHBIH HATPUH THIPOKCHII KOCBUIFaH
HATPUH XJIOPH[II €PITIHAICIHIAC ATIOMUHHMIA THIPOKCUIIHIH TY3UIyiHIH TOK OOMBIHINA HIBIFBIMBIHA DJICK-
TPOJTAFbl TOK THIFBI3JIBIFBIHBIH, 3JIEKTPOJIUT KOHIICHTPAIUSACHIHBIH dCepiiepl 3epTTeNli. DICKTPOIU3IIH
OHTaMIBI xarmainapeiHaa (i = 50 A/Mz, NaOH = 0,051, NaCl = 1g, t=20°C) anroMHHAN TUAPOKCUIIHIH
TY3UTyiHIH opOip AJIEKTPOATAFEI TOK OONBIHINA MIBIFEIMBIHBIH MakcuMasabl MoHI 280% TeH 00JIaThIHIBIFBI
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PACTBOPEHUE AJIIOMUHHUEBBIX 3JIEKTPOJOB B
B PACTBOPE XJIOPUJA HATPUS C JOBABJIEHUEM IIEJOYHA
ITPU MMOJIAPU3AIIMN NIEPEMEHHBIM TOKOM

AnHotanus. lccnenoBaH mporece 3MEKTPOXUMHYECKOTO PACTBOPCHUS OUMOISIPHOIO M MOHOIOJSPHBIX
TFOMHHHUEBBIX AJIEKTPOJOB B PACTBOPE XJIOPHIA HATPHS C JOOABJIICHUEM THIPOKCHUIA HATPHS TPU TOJSPU3AIIH
MEpPEeMEHHBIM TOKOM U pa3pa0oTaH HOBBIA CIIOCOO CHHTe3a TUApoKcuAa amoMuHus. C IeNbI0 BBIICHCHHS
MexaHu3Ma (pOpMUPOBaHWS THIAPOKCHIA ATIOMHHHS TIPU TOJSIPH3ALUU IEPEMEHHBIM TOKOM CHSATHI aHOIHEIE,
KaTOJIHBIC, AaHOTHO-KAaTOTHBIE IUKINYECKUE TOTCHINOINHAMIUYEKHe ToJisipu3anuonasie kpusble B 0,05 H u 0,25 H
pacTBopax XJIOpUAa HATPHS ¢ T0OaBICHUEM THIPOKCHIA HATPHUSL.

W3ydeHo BnusAHWE IUIOTHOCTH TOKA, KOHLEHTPAIMH D3JIEKTPOJIUTAa Ha Tporecc 00pa3oBaHUS THAPOKCHAA
ATIOMHUHUS TIPY TMOJISIPU3AaLMU AIFOMUHHUEBBIX 3JEKTPOJOB IEPEMEHHBIM TOKOM ¢ "actoroi 50 I'm B pactBopax
XJIopua HaTpus ¢ noOaBieHHMeM THIpokcuaa Hatpus. IlokasaHo, 9TO NMpH W3MEHEHWH IUIOTHOCTH TOKa Ha
aneKkTpoaax B untepsaie 50-250 A/M* BelMUMHA BBIXO/A TT0 TOKY pacTBOPEHUS Ka)JA0ro aJIlOMUHHUEBOTO JIEKTPOJIa
noHmxaercs B cpegHeM ot 280% 1o 75%. YCTaHOBIEHO, YTO MPH ONTHMAIBHBIX YCIOBUAX 3JekTponusa (i = 50
A/M?, NaOH = 0,05 u, NaCl = 1 u, t=20°C) cpeiHsis BeIHYMHA BHIXOJA IO TOKY OOPa30BAHMS THMAPOKCHIA
amtomuHust cocrasisier 280%. BnepBble mnokazaHO, YTO NpU MOJSAPU3ALMU [EPEMEHHBIM TOKOM CKOPOCTb
pacTBOpeHUs OHITOIIIPHOTO AFOMUHUEBOTO AJIEKTPOIa MPAKTHUECKH PaBHA CKOPOCTH PACTBOPEHUS MOHOIIOJISIPHBIX
AIIEKTPOJIOB.

KiroueBble cJI0Ba: 3JIEKTPOIIH3, MOMSPU3ALHS, ATFOMIHUHN, THIPOKCHA HATPHS, SIIEKTPOIIHUT.
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IN VITRO EFFECT OF SORBENT ON PARAMETERS
OF BLOOD SERUM OF LABORATORY RATS
WITH EXPERIMENTAL ACUTE PANCREATITIS

Annotation. The aim of this research is in vitro investigation of using efficiency of sorbent based on natural
biopolymer — lignin — for correction of dysmetabolism at experimental acute pancreatitis in laboratory rats.
Destroyed homeostasis of animals with experimental acute pancreatitis has been corrected by adding sorbent into the
blood serum of rats. Biochemical investigations were carried out on blood serum of forty-eight white outbred male
rats, divided into three groups: control (20 rats) and two experimental groups with acute pancreatitis (14 rats) and
pancreatitis after contact with sorbent (14 rats). After contact with sorbent decrease of concentration of glucose,
triglycerides, cholesterol, bilirubin, creatinine, urea and ferments — trypsin, lipase, alkaline phosphatase, total and
pancreatic amylase, and also alaninaminotranspherase and aspartate aminotransferase have been established without
destroying of proteinaceous and ionic composition of serum. It is established that sorbent is effective for correction
of endointoxication at acute pancreatitis. The corrective properties of sorbent on carbohydrate, lipid and ferment
metabolism allow using it for further in vivo investigations.

Keywords: lignin, sorbent, acute pancreatitis, endotoxicosis, sorption, detoxication.
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BJIUSAHUE COPBEHTA HA ITOKA3ATEJIN CBIBOPOTKH
KPOBHU KPbIC C OKCIIEPUMEHTAJIbHBIM
OCTPBIM ITAHKPEATUTOM B YCJIOBHUSX IN VITRO

Annotanus. M3ydena shexTHBHOCTh IPUMEHEHHs COPOEHTa Ha OCHOBE ITPUPOIHOTO HOJIMMEpa — JIMTHUHA —
JUIsl KOPPEKLMKM OOMEHHBIX HapyIIEHHI IPU SKCIEPUMEHTAIBHOM OCTPOM ITAHKPEATHTE Y KPBIC B YCIOBHAX in Vitro.
Koppexk1yst HapyIIeHHOTr0 rOMe0CcTasa KUBOTHBIX C 9KCIIEPHMEHTANILHBIM OCTPBIM MTAHKPEATUTOM OCYIIECTBIIIACh
BBE/ICHHEM COpOEHTa B CHIBOPOTKY KPOBH ITOJONBITHBIX KpBIC. bHOXMMHUYECKHe MCCIIeOBaHUs IIPOBEICHBI Ha
CBIBOPOTKE 48 OenbIX OeCIopOJHBIX KpPBIC-CAMIIOB, Pa3/eieHHBIX Ha KOHTPOJbHYIO (20 Kpbic) M 2 SKCHEepHMEH-
TaJbHBIC TPYIIIEI C OCTPBIM IMaHKpeaTuToM (14 KpbIC) W MaHKpPeaTUTOM TOCiIe KOHTaKTa ¢ copOeHToM (14 KphIc).
[Mpu BO3ACHCTBUM COPOCHTA YCTAHOBIICHO CHIXKEHHE KOHICHTPAIMU TJIFOKO3bl, TPHUIIIUIIEPUIOB, XOJIECTEPHHA,
OunMpyOuHa, KpeaTHHWHA, MOYEBUHBI M MHUIIEBAPUTENbHBIX (PEPMEHTOB — TPUIICHHA, JIMMA3bI, HIea04Hol (ocha-
Ta3bl, O0IIEH M MaHKpEaTHYCCKONW aMHIIasbl, a Takke anaHuHamuHoTpaHchepassl (AnAT) u acmapraraMHHOTpPaH-
chepasbl (AcAT) Oe3 HapyuieHUsi O€IKOBO-IJEKTPOIMTHOTO COCTaBa ChHIBOPOTKH KpoBU. COpPOEHT Ha OCHOBE
JIMTHUHA SBJIACTCA 3(1)(1)CKTI/IBHIJIM JJId KOPPEKUHUKU SHIAOTOKCHUKO3a IIPU OCTPOM IMaHKPEATHUTE. BrisBnenHoe B
SKCIIEPUMEHTaX KOppUrupympoliee jaeiicTBue copOeHTa Ha NOKa3aTedd YTJIEBOIHOTO, JIMIMIHOTO U (EPMEHTHOTO
oOMeHa MMO3BOJISIET PEKOMEHI0BATh €0 JUIs JAIbHEHIINX UCCIIeJOBAaHNUH B YCIOBHSX in Vivo.

Ki1ioueBble cj10Ba: JIMTHUH, COPOEHT, OCTPBIM NAaHKPEATHT, SHIAOTOKCUKO3, COPOIHS, IETOKCHKALIHS.
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OcTpblil TaHKpPEeaTUT SBISCTCS ONHUM M3 CaMBIX TSDKEIBIX MATOJIOIMH OPraHOB OPIOIIHOM MOJIOCTH
[1,2]. U3BectHO [3-5], YTO OTPOMHYIO POJIb B €0 PAa3BUTHH HIPaeT MpOIECcC MEPEeKUCHOTO OKUCIIECHUS
JUMUAOB, MPUBOAALIMKA K Pa3BUTHIO NECTPYKTUBHBIX SIBICHUH B MeMOpaHaxX pazinuyHbIX KieTok. [Ipu
3TOM HapywaeTcsi WX MeTadonM3M M CcTpajaeT (yHKUHMOHANbHas crnocoOHOCTh. [IporpeccupoBanue
[IaTOJIOTMYECKOTO Iporuecca ¢ (OpMUPOBAaHHEM IAHKPEOHEKPO3a NMPHUBOAUT K OBICTPOMY paclpoCTpaHe-
HUIO TOKCHHOB B OpraHU3Me M BO3JCHCTBUIO UX HA OpTaHbl MUIIEHH (KUIICYHHK, JIETKHE, T€YeHb, TOYKH,
CepJle U T.1.), IpeBpalas UX B JOMOJHUTENbHBIH HCTOYHUK MHTOKCUKALUH.

Ponp sHTEpOCOPOIMM Kak MeETola AETOKCHUKAIMM IMaTOICHHOW (DJIOphI KUINEYHUKA IPU OCTPOM
MaHKpeaTuTe HeolleHMMa, TaKk KaK MOoapa3yMeBaeT JIOKaIbHOE PUMEHEHHE COPOSHTa B o4Yare mopaxeHus
Y TMO3BOJISIET MPEJOTBPAIIAaTh KAK MECTHBIH, TaK W OOIIMH MHTOKCHMKAILIMOHHBIA MPOLECC, CBA3aHHBIN C
nponudepanueil TOKCHHOB B OpraHu3Me.

JlaHHBIE NMHUTEpaTyphl MOCIEAHUX JIET, IOCBSIIEHHbIE TPOOIeMe TUarHOCTUKU U JICYeHHUs] Hanbosee
TSOKETIBIX GopM maHKpeaTHra [6,7], CBUACTEIBCTBYIOT O HEOOXOJUMOCTH OOPHOBI € SHAOTOKCHKO30M Kak
HanOoJee 3HaUNMON IPHUYUHOMN TSHKECTH U JIETAJIBHOCTH Y 3TOH KaTerOpHH OONBHBIX.

Bonpockl ncnosnp3oBaHus 3HTEPOCOPOCHTOB IJIi KOPPEKLHUH CTPYKTYphI NMEUEHH, IOAXKEIyI0YHOMI
JKeNe3pl M €€ PETHOHAPHBIX JUM(ATUUECKUX Y3JI0B MPU OCTPOM DKCIIEPUMEHTAJIBHOM ITaHKPEaTHTE
M3Yy4EHbl HEJOCTaTO4HO, XOTA M3BecTHO [8-11], 4yTOo MX NpHMEHEHHE MO3BOJSAET CHU3HUTH YPOBEHb
9HJIOTEHHOW MHTOKCUKALIUU B OPIaHU3ME IIPU PA3JIMUHBIX MATOJIOTHYECKUX IPOLIECCaX.

Henb nanHoii paboTel — u3ydeHrne 3PPEKTUBHOCTH NPUMEHEHHS COpPOCHTA Ha OCHOBE NMPHPOTHOTO
nojuMepa — JWTHUHA Ui KOPPeKUUMH OOMEHHBIX HapyIIEHHH NpU SKCIEPUMEHTAILHOM OCTPOM
MaHKpeaTUuTe y KphIC B YCJIOBHSX in Vitro.

MaTepnanbl U METOAbI

OmeiTel poBeAcHBI HA 48 Oenbix J1abopaTopHBIX Kpbicax-camiiax maccoir 200-230 r. JKuBoTHbIe
ObUIH pa3ziesieHbl Ha 2 TPYMIBI: TepBasi Tpymma KOHTpoibHas (20 KpbIC), BTOpas TpyMa C OCTPBIM
naHkpeatuToM (28 Kpbic). MoAens OCTPOTO MaHKpeaTHTa y KPbIC BHI3BIBAJIACh BBEIEHHEM B JKEITYAOK
4epes 30H7 cMecH, cocrosied u3 4,0 ma 96% crupra u 1,0 M 10% xamdpopuoro macina [12]. B teuenue
CYTOK JI0 3KCIIEPUMEHTA KUBOTHBIE COJICPKAIMCH HA TOJoqHON quete. Kphbic Ha uccienoBanue Opanu Ha
4-6 cyTKM OT Hayall0o BBEJCHHSA JIaHHOW cMecH. Bce sKkcrieprMeHTanbHbIE pa0OTHI BBITOIHSIIACH C
cOOJIF0ICHUEM TIPaBUJ OMO3THUKH, YTBEPXKICHHBIX EBpPOMEHCKON KOHBEHIMEW O 3alllUuTe MO3BOHOYHBIX
JKUBOTHBIX, HCIIOJIb3YEMBIX JIJIS SKCIIEPUMEHTAIBHBIX WIH APYTUX LEICH.

CopOIuio OCyIIECTBISUIN B YCIOBUAX in Vitro myTeM BBEACHUS JTUTHUHOBOTO COPOCHTA B CHIBOPOTKY
KpOBH O€CMOpPONHBIX OENbIX KPBIC C IKCIIEPHUMEHTAIBHBIM OCTPBHIM IMAHKPEATHTOM TIPU COOTHOIICHHH
copOeHT:pacTBOp, paBHOM 1:12,5. CopOeHT mepes| OnbITaMH TIIATEIBHO KUISTHIN B JICHOHU30BAHHOU
BOJZIC B TE€UCHHE 2 9, 3aTeM IPOMBIBAIH (HU3HOJIOTHIECKUM pacTBopoM ¢ pH 7,4%0,2. CopOImoHHbII
MaTtepuanl  OpeAcTaBiIsieT coOoil  MOpOIIKOOOpa3HOe  BEIIECTBO  TEMHO-KOPHYHEBOTO  LBETA,
CHHTE3UPOBAHHOE XHMMUYECKOW MoOIU(pUKanueld THUIPONHM3HOTO JIMTHHUHA XJIONMKOBOW IIENyXH —
mo609IHOTO TONYIPoayKTa [IIFIMKEHTCKOTO THAPOIM3HOTO 3aBOIa, ITOKCHIHO-THAHOBOM cMoion 3/1-20
u nommatwiieHnMuHoM (II3U) [13]. Ero cocTaB, pU3NKO-XUMHUYECKHE XapaKTEPUCTHKH M IMITPHYECKAs
(dopMyna npepcTaBieHsl B Tabmuie 1.

Ta6muual - CocraB, GH3MKO-XUMUYECKHE CBOWCTBA U dMIUpHUUecKas GopMyiia copOeHTa Ha OCHOBE JIMTHHHA

DJNIEMEeHTHBIH cocTaB, %o DYHKIMOHATBHEINA COCTaB, % pI*((x V*y; *SBET**

R , M/T
MJI/T

C H (6] N OCH; | OHyeps | OHyy | OHgey | OHggy | COO CO | 6,76 | 7,56 5,20

H
D

57,77 | 8,87 | 20,27 13,09 5,71 1,62 18,92 1,24 21,78 1,48 2,65

Omnupuueckas popmyna

CoH 12,4100,04N1 89(OCH3)0,37(OH pern)o,13(OHanng)2,12

(Oc0)0.17(O0Hcoomoos

KoHcranTa qucconmanuy GyHKINOHAIBHBIX TPYIIT
ok M

VYV nensHbli 00beEM
*kk

Y enpHasi NOBEPXHOCTh
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[IpoOBI KpOBU y KUBOTHBIX B3STHI MO 3(PUPHBIM HAPKO30M MPKU3HEHHO W3 OPIONTHOW a0pTHI
mocJie ee KOHIOIUpoBaHus. [lomydeHHyI0 CBIBOPOTKY B KonmuecTse 2,5 M cmemmBam ¢ 0,2 T copOenTa,
BBIIEP)KMBAJIM B TeueHHe | yaca Mpu MEepUOAMYECKOM IEepeMElIMBAaHUM, 3aTeM LEHTPU(]yrupoBaaud B
Te4eHHe 5 MUH [IPU CKOPOCTH 6 THIC. 00/MUH.

KonTponbHyto chiBOpoTKy (20 KpBIC), TAaHKPEATHIECKYIO CHIBOPOTKY (14 KpBIC), a TakkKe CHIBOPOTKY
C TaHKpEaTUTOM TIociie KOHTakTa ¢ copOeHTOM (14 KpBIC) aHATM3UPOBAIM HAa aBTOMATHYECKOM
ouoxummueckom ananmzatrope COBAS INTEGRA-400 (Roche Diagnostics, IlIBeiiiapus) mo
0oOIIETTPUHATON METOIHMKE C HCIIONF30BAHUEM CTaHIAPTHBIX JHATHOCTHUYECKUX HAOOPOB PEaKTHBOB Ha
collepkaHMe TIIOKO3BI, OOMMel ¥ MaHKpeaTWYecKOW aMmiasbl, JUMa3bl, TPHUIICHHA, XOJECTEPHHA,
TPUTTUICPUIIOB, anaHMHamMuHOTpaHchepassl (AnNAT) wu  acnapraramuHoTpancdepassl  (AcAT),
OunupyOnHa, THMOJIOBOI MPOOHI, 001ero Oeka, MOYEBHHBI U KpeaTuHHUHA [ 14]. DNeKTpoIuTHBIH cocTaB
KpOBH KHBOTHBIX OIpeaeIsiIn Ha ananu3zatope ABL 615/625 (Radiometer, Jlanaws).

Pe3ynbrarel onbITOB 00paboTaHBl METOAOM BapHAIlMOHHOW CTaTUCTHKH Ha DBM ¢ ncnonap3oBaHHEM
t-kputepust Cteroaenta. Pe3ynpTaThl cunTanuchk qoctoBepHbiMu mpu p<0,01, p<0,05.

Pe3yabTaThl U 00cyx1€eHNE

[ocne MomenupoBaHMs OCTPOTO MAaHKpPEaTHTa OTMEUEHO TOCTOBEPHOE YBEIMYCHUE YPOBHS 00IIeH 1
MaHKpeaTH4ecKoil amuiassl B CBHIBOpOTKe kpoBu Ha 212 um 910% coorBercTBeHHO (Tabimua 2).
AKTHUBHOCTB JIMITA3bI, TPUTICHHA U MIEIOYHON (ocdaTasbl BO3pocia COOTBETCTBEHHO B 5,4; 3,7 u 2,5 pasa
M0 CpaBHEHHUIO C TPYNNONH HWHTAaKTHBIX Kpbic. Ilo nmawHBIM JuTepartypsl [15,16], MHOrokparHOe
yBEIIMYEHHE AKTHBHOCTH OOIIEH M TMaHKpeaTHUecKOW amuiasbl IOCIe MOACIMPOBAHHS MaHKpEaTHTa,
CBSI3aHHOE C YpEe3MepHOW aKTHBAIMEH 3TOro epMeHTa M MACCUBHBIM €TO BBIXOJOM B OOIIHNN KPOBOTOK,
CITy’KHT MTOKa3aTesIeM pPa3BUTHS OCTPOrO MaHKpeaTuTa.

YBenuueHne CoJepkaHusl TIOKO3bl B CHIBOPOTKE KpoBU OT 5,6+0,3 o 9,8+0,4 MMoIb/1 U pe3koe
cHWKeHue KoHmeHTpanuu wHcynnHa (0,77+0,8MKME/MiT) mo cpaBHEHHIO C KOHTPOJIBHOHM TpYIITON
(2,3+0,8MKkME/Mi1) CBHACTENBECTBYIOT O HapyIICHHH BHYTPU- M BHEITHECEKPETOPHOW (DYHKITHH
OJIKEITY IOYHOM Kele3bl (Tabnuial).

Tabmun 2 - BuoxuMuyeckne noka3aTesy CHIBOPOTKH KPOBH KPBIC MIPU SKCIIEPUMEHTAIEHOM
OCTPOM NaHKpeaTuTe U MOJ Bo3AeHcTBHEM copOeHTa

HanmenoBanue KontponpHas rpymnmna OcTpblil maHKpeaTuT [Tocne xoHTaKTa C
. copOeHTOM

OO61mas amuasa, e/ 600,0£12,5 1276,2+29,5 968,0+17,5
ITankpeaTnyeckas amMmunasa, ei/a 50,5+2,7 455+£11,5 284,0+£10,0%**
Jlunasa, ex/n 6,2+0,2 32,540,97 24,5+0,6"
Tpurcun, ex/ 5,6£0,2 210,57 16,3£0,4"
Illenounas docarasa, e/ 62,4+3.4 197,4+£154" 98,8+7,5
ANAT, en/n 53,6+2,5 85,3433 55,5+2,0°
AcAT, en/n 38,5+4,1 69,9453 412435
KpeaTHHHH, MKMOJIB/ T 39,543 46,5431 37,143,7
BHHpyOGHH, MKMOJTB/TT 1,3120,07 1,78+0,09” 1,50+0,06"
MoueBHHa, MMOIB/ 1T 4,94+0,35 5,80+0,54" 5,20+0,5"
T'mroxo03a, MMOJIB/ T 5,6+0,3 9,8+0,4 2,6+02"
061wt 6ok, /1 62,3+4.4 56,4+7,1 61,5%6,5
AnsGyMuH, /71 36,3428 37,843,2° 38,143,3"
XosecTeprH, MMOJIB/T 1,240,08 1,3+0,08" _ o,9¢o,o9***
Tpuriaunepuabl, MMOJIB/JT 0,32+0,04 0,49+0,06 0,32+0,07
Hatpuii, MMOJIB/1 140,0+5,12 121,3i4,59:* 134£5,3 _
Kauii, MMob/ 3,80+0,20 3,11+0,15 3,24+0,24
Kanb1uii, MMOTIB/ 1T 0,578+0,03 0,359+0,02" 0,395+0,04"
*J10CTOBEpHO 1O CpaBHEHHIO ¢ KOHTposeM mpu p<0,05
** JIOCTOBEpHO IO CpaBHEHHIO ¢ KoHTposeM npu p<0,01
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3HAaYNTEeNbHOE YBEJIMUYEHHE KOHIICHTpAIlMH aMHHOTpaHcdepas, TiaaBHBIM oOpazom, ANAT, comep-
JKaHMe KOTOpod Bo3pociio Ha 59,14% wu cocraBwio 85,3+5,3 en/n, CBUACTEIBCTBYET O CHHIKCHHH
¢yskin nedenu. M3BectHo, uro epmeHtT ANAT crieruduueH Uist IEYSHU U TODKETYI0YHON JKEIe3bl.
OH NOKaM30BaH BHYTPH KJIETOK 3TUX OpPraHOB M IPH HAIHYUHM JECTPYKTHBHBIX MPOIIECCOB B ATHUX
OpraHax M TKaHSX IMPOMCXOIUT BBIXOJ ATOTO (hepMEHTa B KPOBb, T'ZI€ COOTBETCTBYIOIIAs ()epMEHTATHBHAS
aKTUBHOCTBb pe3ko Bo3pactaeT. CiienmoBareibHO, yBennueHue KoHueHTpauuu ANAT yka3piBaeT Ha
HAIMYME B TEMATOIMTaX W TOPKEIYJOYHON Kejie3e IMaTOJOTHYECKOro IMpolecca. AKTHBHOCTh KE
¢depmenta AcAT yBennumnack Ha 81,6% 1Mo cpaBHEHHIO C MHTAaKTHBIMHU KpbICAMH M cocTaBmia 69,9453
en/n (tabnuma 2). ®epment AcAT cneruduueH 1is cepaedHO-COCYAUCTON CUCTEMbl U YBEIUYCHHE €€
aKTUBHOCTHU yKa3bIBaeT Ha PA3BUTUE COCYIUCTHIX HAPYIICHUH.

BaxabpiM mokazateneM 0elKoBOTO 0OMeHa, HMEIOIINM KIIMHUYEeCKOe 3HAUCHHUE, SBISIETCS OMINpyOuH
— TPOAYKT pacmama TremorioOmHa. B HopMme B KpoBW Kpbic OmmmpyOmH komeOmercs ot 1,31+0,07
MKMOJIB/JI. YBEIHUYCHHUE €r0 KOHIEHTPAIIUN B CHIBOPOTKE KPOBU JKUBOTHBIX C MAHKPEATUTOM CBUJICTEIIb-
CTBYEeT O TOM, YTO MOPAXCHHBIE MATOJOTMYECKUM IIPOIECCOM IEYEHOYHBIE KIETKH ‘‘TIPOITyCKaroT’ B
KpPOBb IIPAMOI OMIMpPYOHWH, KOTOPBIA MOXKET Jlajiee IMOCTYIaTh B MOYy. BEISBIEHHOE B AKCIIEPUMEHTax
YBCIMYCHUC KOHUCHTpAallMKM MOYCBUHBI U KPCATHMHHWHA B CBIBOPOTKE KPOBU IIOAOIBITHBIX KPBIC IIO
CPaBHEHUIO C MHTAKTHBIMH KUBOTHBIMHU, CKOPEE BCETO, CBA3aHO C HAPYIICHUEM (PYHKIIMU TIOYCK.

YmMmensiienue cogepxanns odmiero 6enka Ha 10% (B HOpMe 62,34+4,4 T/1) ¥ KpBIC C MTAHKPEATHTOM
YKa3bIBa€T Ha THUIIOIIPOTCUHOMMUIO, O6YCJIOBHCHHYIO MMOJAaBJICHUEM CHHTE3a CBIBOPOTOYHBIX OEJIKOB B
MIEYCHHU, YTO MOXKET OBITh CBS3aHO C HApYIICHHEM (DYHKIIUU TEMaTOLUTOB, MPHUBOJAIICH K 3aMEJICHUIO
MPOIECCOB 0OOMEHA BEIIECTB Y KPBIC C AIKCIIEPUMEHTAIEHOW MOJICIBIO ITAHKPEaTHUTA.

W3ydeHne »IEKTPOTUTHOTO COCTaBa MATOJOTHYECKOW CHIBOPOTKH ITOKA3ajl0 CHIDKEHHE KOHIICHT-
payu MOHOB HATpHA, Kajlvud U KajJbLHWA MO CPaBHECHUIO C KOHTpOHBHOfI I‘pynHOﬁ. Takue M3MeHEHHUs B
BOJ/IHO-3JICKTPOJIMTHOM OOMEHe OOYCIIOBJICHBI BHEKJIETOUHOW JeTuipaTalfieidl, MpUBOASIIEH K TOoTepe
MOHOB B KPOBH. DTO CBHJIETENILCTBYET O MOPAKEHUH COCYIUCTON CHCTEMBI, UTO TaKXKe MOJITBEPKIAeTCs
MOBBIIIICHHOM aKTUBHOCTHIO pepmerTa ACAT.

Takum 00pa3oM, NOJYYCHHBIH O3KCICPUMCHTAJIbHBIA MaTepUall MOKAa3bIBACT KAPTHHY OCTPOrO
MaHKpeaTuTa y )KUBOTHBIX C JIOKAa3aTeIbCTBEHHOMN 0a30i 10 OMOXUMHYECKAM JaHHBIM CHIBOPOTKH KPOBH,
KOTOPBIC PE3KO OTIMYAIOTCA OT JAHHBIX KOHTPOJIBHBIX XUBOTHBIX. HpI/I SKCIICPUMCEHTAJIBHOM OCTOPBIM
MAHKPEATUTE y KpbhIC HAOMIOAAIOTCS OJHOTUITHBIC HApyHICHUS (YHKIMOHANBHBIX NPOO TEUEHU U
MOJIKEITy IOYHOM JKeJie3bl B KpOBU. AHaANNU3 (PePMEHTHOTO, YTIIEBOJHOTO, OEITKOBOTO, JIMTTHUIHOTO, BOIHO-
coneBoro oOMeHa yOeqUTEeNhbHO IMOKAa3bIBaeT IOJMOPTaHHBIE HApYIIEHHWS B OpPraHU3Me >KMBOTHBIX, a
UMEHHO HapylleHHe (YHKIUH MOJHKETYAOYHOW JKeNe3bl, IOYeK, MEYEHH U CepledHO-COCYTUCTON
CUCTEMBI. DTH Pe3yJIbTaThl OJATBEPHKAAIOT BBHIBOJIBI aBTOPOB [17] 0 TOM, YTO MPH OCTPOM ITAHKPEATHTE
(YHKIIMOHAIbHBIE HApyIIEHUS] OPTaHOB CBS3aHBI C YCHJIEHHEM AECTPYKTHBHBIX IPOIECCOB BCIEICTBUE
TIOBBIICHUS (PEPMEHTATHBHON aKTUBHOCTH.

[Ipu 3kcno3uiuu ¢ cCOpOSHTOM B YCIOBHSAX in Vitr0 OTMEUEHO JIOCTOBEPHOE CHUKCHHE KOHIICHTpa-
MU BCEX HMCCIEAyeMBbIX ()epMEHTOB B CHIBOpPOTKe. KoHIleHTpaIrus o0Iield U maHKpeaTHIeCKO aMuiIas3bl
yMmeHbmaetcs B 1,2-2,5 paza, ypoBenb muronutmueckux (epmeHToB ANAT m AcAT cHmxkaercs n0
¢u3nonornyeckux Mokasarened (tabnmma 2). DTO MOXHO pAaCUCHHBATh KaK JIE3WHTOKCHKAIIMOHHBIN
ekt copOeHTa, TO3BOJSIONIMNA CHU3UTH YPOBEHh (EPMEHTHOH TOKCEMHUH W YMEHBIIHUTH €&
MOBpEXKJAI0IIIee IeUCTBHUE.

O HOpMaJM3alMK YTIIEBOIHO-IUIHIHOTO OOMEHA CHIBOPOTKH IMOCTE KOHTAKTa C COPOEHTOM MOYKHO
CYyIUTh 0 YMEHBIICHHIO KOHIICHTPAIIMK XOJIECTEPUHA, TPUTIUICPUIOB UM TIOKO3bl. CHUXKCHHE KOH-
[EHTPAINY TTOCIIeHeH Oomee 4eM B 3 pa3a CBHIETENBCTBYET O BEIPAYKEHHOW TMIIOTIINKEMUYECKOW aKTHB-
HocTH copOenTa. CTaTUCTHYECKH JOCTOBEPHOE CHIDKEHHE CO/Iep)KaHusl MOYeBUHBI Ha 23,5%, KpeaTHHHHA
U OWwiMpyOMHA 0 YPOBHS 3JIOPOBBIX KPBIC KOHTPOJIBHOUM TPYIIIBI CBUACTEIBCTBYIOT O BO3MOXKHOCTHU
WCTIONB30BaHMsI cOpOeHTa sl KOPPEeKIUH HapylleHWi (yHKIHH MoYeK u medeHH. [Ipu Bo3neiicTBUM
copOeHTa 3aMeTHBIX U3MEHEHHI MOHHOTO COCTaBa >KMIKOCTH HE BBIABICHO. ComepikaHue o0Imero Oenka
u aJ'IBGYMI/IHa TaKXXC HEC MCHACTCHA, [MO-BUAUMOMY, BCICIACTBUC HCCHCHI/I(i)I/I'-IHOCTI/I cop6eHTa K OEJIKOBBLIM
KOMIIOHEHTaM U KOHKYPEHTHOH COpPOILNYU YTIIEBOHBIX U JIUMHUIHBIX KOMIIOHEHTOB CHIBOPOTKH.

Kakx BumgHO, TpemIOKEHHBIH COpOEHT 00NamaeT BBIPAKECHHOW COPOIMOHHOW CIHOCOOHOCTHIO K
TJIFOKO3€, MOYCBUHEC, KPCATUHUHY, XOJICCTCPUHY, TPUTTTULICpUIaAM U @epMeHTaM, YTO CBUACTCIBLCTBYET O
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€ro caxapo-, JIMITUJIOTOHMKAIOIIEH aKTHBHOCTH, TIO3BOJISAIONICH KyTHPOBATh MATOJIOTUIECKHUI MpoIece B
XKKT ®w CHU3UT, YPOBEHb DSHIOTCHHOH WHTOKCHUKANMKM oOpranm3Ma. CHIKEHHWE KOHIICHTpAITuH
TOKCHYECKUX KOMIIOHEHTOB CHIBOPOTKH 0€3 U3MEHEHHs OEIKOBOTO U NEKTPOJIUTHOTO COCTaBa KHUJIKOCTH
CBUJICTEIBCTBYET 00 aJeKBaTHON KOPPEKIIMH METaOOJIMYSCKUX HAPYIICHWH TPU OCTPOM MaHKPEaTHUTE.
BrisiBiIeHHOE B SKCIEpUMEHTaX KOpPPHUTHpYIOIIee AeWcTBUE copOeHTa Ha IOKa3aTelH YTIEBOJIHOTO,
JUMHIHOTO ¥ ()ePMEHTHOTO OOMEHa TO3BOJISIET PEKOMEHIOBATh €T0 IS MANbHEHIINX WCCIEeJOBAHUN B
YCIIOBHUSAX in Vivo.
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'O51-Mapabu ateiHars! Kasak ynTThIK yHHBEpCHTETI, AMath! K., KazakcTas;
2C.)1. AchennusapoB atbiHnarbl Kasak yITThIK MEAUIIMHA YHUBEPCUTETI, ANMaThI K., Kasakcran;

IN VITRO KAFJTAUBIHIA SKCIIEPUMEHTAJIJIbI TAHKPEATUTBI BAP ETEYKYHWPBIKTAP/IBIH,
KAH CAPBICYBIHBIH KOPCETKIIITEPIHE COPBEHTTIH 9CEPI

AnHotanusi. TaOWFy TONMMeEp — JIMTHUH HETi31HAErT COpPOCHTTIH SKCIEPHMEHTAIAbI JKITI MAaHKPEaTUTHl Oap
ereyKYMPHIKTApIbIH OY3BUIFaH 3aT ajMacy IPOILECTepiH in Vvitro XarmalblHOA TY3eTy VIIIH KOJIAHY THIMILIIri
3epTTeNi. IKCIIEPUMEHTTIK XKiTi MTAaHKPEATHTHI Oap jkaHyaplapIslH OY3bUTFaH TOMEOCTa3bIH TY3€TY JKaHyapIiap.IbIH
KaH CaphICybIHA COPOCHTTI CHTi3y apKBUIBI KYPri3inai. BHoXuMusIIBIK 3epTTeynep 48 aK TeKCi3 ereyKyHphIKTapIblH
CapbICYbIMEH JKYPri3iiii. DKCIIEpUMEHTAJIBI JKaHyapJiap YII TONKa, siFHu Oip O6akpuiay (20 ereykyiphbik) xoHe eKi
IKCIIEPUMEHTAIIbI NaHKpeaTuThl 0ap (28 ereykyiipbik) Tomka OesiHai. COpOEHT CapbhICy/bIH aKybl3-HOHIBIK
KypaMblH Oy30ail III0K03a, TPUINIMLIEPUATEP, XOJIECTePUH, OWINPYOUH, KPEaTHHUH, HECENHIP JKOHE ac KOPBITY
(hepMeHTTep — TPUIICHH, JIUMa3a, CUITiuli (ocdarasa, KaIIbl J)KOHE MAHKPEATThl aMuia3a, COHJAi-aK aJaHMHAMH-
HoTtpaHcdepasa (ATAT) xone acnapraramuHorpaHcdepasa (AcAT) KOHIEHTPALMACHIHBIH TOMEH/ICYiHE acep eTel.
Jluraun HeriziHaeri COpOCHT XKIiTi MAHKPEATUT KE3IHAET! dHAOTOKCUKO3IbI TY3€Ty YIIiH THIMIi OOJIbIN TaObLIAIbI.
CopOeHTTiH TaxiprOee aHbIKTAIFaH KOMIipcy, JHITH KaoHe (EPMEHTTIK alnMacy KOpCeTKIIITepiH Ty3eTy acepi OHBI
api Kapaii in vivo jxaraaiblH/Ia KOJIJaHbICKA YChIHYFa MYMKIHIIK Oepeti.

Tyiiin ce3aep: MurHuH, COPOEHT, TAHKPEATHT, SHIIOTOKCHUKO3, COPOLUSIIAY, IETOKCHKALIHSL.
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MONITORING OF INFLUENZA A VIRUSES
IN THE WILD AVIFAUNA OF KAZAKHSTAN (2002-2015)

Annotation. This article summarizes the main results of the monitoring of influenza viruses circulating in the
wild bird avifauna of Kazakhstan during 2002-2015. The characteristic of the biological samples collected in 2002-
2015 from birds of various ecological complexes on the territory of the Republic of Kazakhstan is given, for the
entire period of observation 189 strains of influenza A viruses were isolated from birds belonging to following nine
orders of 17 studied: Podicipediformes, Pelecaniformes, Gressores, Phoenicopteriformes, Anseriformes,
Galliformes, Gruiformes, Charadriiformes, Passeriformes. Birds of 33 species from 13 families were infected.
According to the specificity of the hemagglutinin Kazakhstan isolates belonged to eight subtypes - H1, H3, H4, HS,
H10, H11, H13, H16. The greatest number were in subtype H13 - 74 and H3 (30), and also H5 (24) H4 (23) H1 (18),
H10 (9), H16 (6), H11 (5).

Keywords: influenza A, bird, order, family, species, subtype hemagglutinin, neuraminidase gene sequencing.

YK 578.832.1:578.4

M.X. Casros, K.X. ’Kymartos, A.U. Keiabipmanos, K.O. Kapamenaun,
K.A. Jayn6aeBa, C.E. AcanoBa, E. T.Kacsim0exoB, E.fl. Xan, C. A. CyJeiimeHoBa

(PTTI «MHCTHTYT MEKpOOHONOorNK 1 Bupyconorun» KH MOH PK, Anmarsr)

‘MOHHUTOPHHI' BUPYCOB I'PHIIIIA A
B IUKOU OPHUTO®AYHE KA3AXCTAHA (2002-2015 rr.)

AnHoTanus. B cratee 0000mmIat0TCsI OCHOBHBIE PE3yIbTaThl MOHUTOPHHTA IIUPKYJISIINE BUPYCOB T'PUIIIA IITHI]
B quKoi opHuTOodayHe Kazaxcrana B 2002-2015 rr. JlaeTcs xapakTepucTHKa ONOIOTHYECKUX 00pa3IioB, COOpaHHBIX
B 2002-2015 TT. OT NTHUII pa3IMYHBIX SKOJIOTHUECKUX KOMIUIEKCOB Ha Tepputopun PK, 3a Bech nmeproa HaOIIOACHHS
BbIIeNeHb! 189 M30/19TOB BUPYCOB IpUMma A OT NTHIl CIEAYIOIUX AEBATH OTPsAoB u3 17 uszyueHHsix: [lorankoo6-
pasuble, Becnonorue, I'onenacreie, ®namunroobpasusie, ['yceoOpasueie, KypooOpasuble, XKypasieoOpasHsie,
PxankooOpasnbie, BopoobrHo0Opa3Hbie. MHOUIMPOBAHHBIMU OKA3aJIMCh MPEACTABUTEIHN 33 BUOB OTHOCSIIIUXCS K
13 cemetictBam. [1o crienupUIHOCTH reMarraIOTHHIHA Ka3aXCTAaHCKHE U30JISATHI IIPUHAUICKATN K BOCBMH TOITHITAM
—HI1, H3, H4, HS5, H10, H11, H13, H16. HauboikIee KoIu4ecTBO X OTHOCHIOCH K oATuiry H13 — 74 a taxxke H3
(30), H5 (24), H4 (23), H1 (18), H10 (9), H16 (6), H11(5).

KuroueBble cioBa: rpunn A, ntuua, oTpsi, CEMEUCTBO, BU, MOATHUII, T€MArTJIlOTUHUH, HEpaMUHK1a3a, re-
HOM, CEKBEHHPOBaHUSI.

[punm ntur sBiseTcss MWIMPOKO pachpocTpaHEHHOW HWH(QEKIWed BO BCEX pEruoHax Mupa. Y
MOJABIISIOIET0 OOJBIIMHCTBA HpeACTaBUTENCH aBU(ayHbl OH INPOTEKaeT B BUAE OECCHMIITOMHOTO
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KHIIEYHOTO 3a00JIeBaHMSI M BbI3BIBAETCA BUPYyCaMU TpuIna A, OTHOCSIIUMHCA K CEMEHCTBY
Orthomyxoviridae, B KoTopoe BXOAAT Taxke Bupychl rpunna B, C, u Mano u3ydeHHbIE NpeACTaBUTENIN
ponos Isavirus, Thogotovirus u Quaranjavirus [1].

JlyKue NTUIBI BOJHOTO M OKOJIOBOAHOTO KOMIUIEKCOB CITYKaT €CTECTBEHHOM HKOJIOTHYECKON HMIIEH
BHUPYCOB TpHulllia A, OTKy/Ja OHH B XOJE 3BOJIOLMOHHOTO Pa3BUTUS M TPEOJOJICHUS MEKBUIOBBIX
O0appepoB IepeluIM U afanTHUPOBAJIMCh K 4YEJIOBEKYy M MIICKONUTAIOIUM JKMBOTHBIM. Takumu
SHAEMUYHBIMU M YCTOWYMBBIMU IO OTHOIIEHHIO K XO3SMHY CTalM BHPYCHI TPHUIIA YEIOBEKA, JIOMAACH,
cBuHel u cobak. IloMHMMO 3TOr0 OHHM CIOCOOHBI BBI3BIBATH CHOPATUMUECKHE HHQEKIUH Y MOPCKHX
MJIEKOIIUTAIOIINX, HOPOK, KOIIEK, TUTpoB M jeomapnoB [2,3]. B cBoro ouepenp, Bupycel rpumnmna B
BBIJICTISITUCH OT TroJieHer u C — ot cBuHei [4,5,6,7].

Iensro HUP sBUnOCH M3ydeHUE PACHPOCTPAHEHHOCTH U MOATUIIOBOM NPHHAJJIEKHOCTH BUPYCOB
rpunmna A, DUPKYIHPYIOIIUX B HNOMYJISIIMAX TUKUX NTHUL Ha Tepputopun PK, u onpenenenune naubomee
aKTyaJIbHBIX BUIOB ITHL-HOCUTENEH

MarepuaJjibl 4 METOABI

IToneBble MaTepuasl B BUJe MpoO MOMETa, KIIOAKaNbHbBIX U TPaxeaJbHBIX CMBIBOB COOMpANIN OT MTHI]
BOJHOTO M OKOJIOBOJHOTO KOMIUIEKCOB. M30JSIMI0 BUPYCOB Ha Pa3BHBAIOIINXCS KypUHBIX dMOpHOHAX,
UACHTU(UKALNIO TeMarrmoTHHUpyomux areHToB (TAA) mpoBomwim B MYJIbTHILICKC-TIONAMEPAa3HON
[EMHOW peaknud CO CHelH(PHUECKUMH TMpaiiMepaMH, B PEakIUsIX TOPMOXKEHHs TeMarriioTHHAINA |
WHTUOWINHM HeHpaMUHUAA3HOW AKTUBHOCTH C TMOATHUIIOCTICHU(PHUYECKUMU CBIBOPOTKAMH KaK OIMHCAHO
panee [8]. CexkBeHHpOBaHHWE TEHOMOB HW30JSITOB BHUPYCOB TPHUIINA ITHIl OCYIIECTBISUIM Ha mpubope
Illumina MiSeq, wucnons3ys komiuiekt MiSeq Reagent v.2 (Illumina, CIIIA). [lonydeHHbie
MOCTIEIOBATENIFHOCTH COOMpaIy W aHAIM3WPOBAIM C HCIOJIB30BAaHHEM IPOTPaMMHOTO OOecredeHus
Ugene 1.21, anTurenssie GpopMysisl Ka3axCTaHCKUX BUPYCOB Ipunmna A ompenensud ¢ nomomsio BLAST
aHalM3a HYKICOTHUIHBIX TOCIENOBATEIbHOCTEH MOJIHBIX TE€HOMOB H30ISTOB C IOCIEIOBATENEHOCTSIMHU
remarrmoruauHa (HA) u Heiipamuannasel (NA) H3BECTHBIX TTOJITUIOB U3 0a3bl JaHHbIX GenBank [9].

Pe3yJ’leaTLI u 06cym11e}me

DKkonoro-supyconoruueckue ucciaegopanus B Kazaxcrane navamuce B 1978-1980 rr. mo 3amanuto
I'KHT npu Coere Munuctpo CCCP B pamkax neneBoro 3aganus «/3yuutb poip nepeneTHbIX NTUL B
IUpKyJsiun BupycoB rpummna A B Kazaxckoit CCP», u Obimn nponomxkens! B 2000-x TT.

MOHMTOPUHT BHPYCOB TPHINA CPEAW TUKUX ITHUI] MPOBOAWIN B pailoHaX OOUTAaHUS M KITIOYEBBIX
TOYKaX MUTPAIMOHHBIX MyTeH, Takux Kak aenbra p. Ypan, CeBepHsiit 1 Bocrounsnii Kacnuii (3anaansrii
Kazaxcran), Tenru3-Kopramksrackas cuctema ozep (Llerrpansabnii Kaszaxcram), mepeBam Yokmak, 03.
Keputkons, ngembra p. W, Anaxomb-Cacwikkonbekass cuctema osep (FOxwubiii u FOro-Bocrounsrit
Kazaxcran), Tpancrpaanynsie ¢ P® paitonst CeBepHoro Kazaxcrana. CO0p OHOIOTHYECKUX MaTEpUAIOB
OCYIIECTBISUIM BO BpPEMs BECEHHUX M OCEHHHUX MMIPALlMOHHBIX CKOIUIEHUH, 3UMOBOK, THE3/I0OBaHMNA U
JIUHBKU.

B Tabnmue 1 cymmupoBaHbl pe3yibTaTbl COOPOB TMOJIEBBIX MATEPHAJIOB OT MTHI] PAa3IUIHBIX
3KOJIOTMYECKUX KOMILUIEKCOB Ha TeppuTopun Kazaxcrana, npoenerHsix B 2002-2015 rr.

Kak BunHO u3 Tabmuuel 1, OGuomornueckue oOpassl B BUAE KIOAKAIbHBIX, TPaXeaJlbHBIX CMBIBOB,
mpo0 opraHoB W (¢eKanuii B yKa3aHHBIH MEepHoJ| COOpaHbl OT AWKUX NTUI 17 oTpsmoB 43 cemeicTs.
Bupyconornueckue uccnenoanusi npountu 9694 mpoOsl, B3aTeie y 6790 ocobeil, oTHOCsAmuxcs k 208
BUIaM OPHUTO(ayHBI BOJIHOTO, OKOJIOBOJHOTO, HA36MHOI'0 KOJIOTUIECKUX KOMITJICKCOB.

B xome BUpPYCOMOTHYECKUX HUCCIEAOBAHMM TOJIEBEIX MaTepuanoB BeiaeneH 271 'AA. C moMombpio
cucteMbl Directigen Flu A, peakiuii TOpMOXKEHHUS TeMarTIIOTHHAIMA W WHTHOWUIINA HEHpaMUHUIA3HOMH
AKTHUBHOCTH, & TaKkKe pa3paOdOTaHHOW M PEKOMEHIOBAHHOW HAMH MYJbTUIUICKC-IIOJUMEPa3HOH LeTHON
peakuMu C CKOHCTPYHPOBAaHHBIMH HaMH cHenu(UYEeCKUMH MpaiiMepamMu uiaeHtuuumuposanu 189
M30JITOB BUpYycoB rpunma A, u 69 — [IMB. Ocranbubie 13 'AA He kmaccupuIMPOBaHbI.

B Tabnuie 2 0000meHbl pe3yabTaThl BBIACICHUS BHPYCOB I'pUNNA A OT JUKHX IITHI] Pa3IMYHBIX
9KOJIOTHYECKHX KoMIulekcoB Ha Tteppuropun PK B 2002-2015 rr. ¢ yka3aHMeM IOATHUIIOBOU
npuHaJIeKHOCTH HA.
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Ta6nuua 1 — XapakreprcTrka OHOIOrHYECKUX 00pa3LoB, COOpaHHBIX

B 2002-2015 rT. OT NTHI pa3THYHBIX SKOJIOTHYECKHX KOMIUIEKCOB Ha Tepputopun PK

Otpsiz: CeMeiicTBo: KonnqechBo
BHJIOB ocobeit Oronpoos
[Norankoo6pasusie Podicipediformes [Noraukossie Podicipedidae 4 56 84
Becrotorue Pelecaniformes [NenuxanoBsle Pelecanidae 2 92 182
Baknanossie Phalacrocoracidae 2 290 502
L Hamnessie Ardeidae 6 119 204
T'onenacteie Ciconiformes —
Wbncossie Threskiornithoidae 1 1 2
dnamunroodpasueie Phoenicopteriformes ®dnamunrossle Phoenicopteridae 1 155 173
I'yceobpasnbie Anseriformes Yrunsie Anatidae 27 2140 2889
Scrpebunsie Accipitridae 10 60 88
Coxonoobpasusie Falconiformes -
Coxonunsle Falconidae 4 18 25
Kypunsie Galliformes ®dazanosrle Phasianidae 4 43 53
Kypasmunste Gruidae 1 27 27
XKypasneobpasusie Gruiformes -
[Macrymkossie Rallidae 2 342 404
ABIOTKOBEIE Burhinidae 1 1 1
PxankoBsie Charadriidae 6 74 117
HInnoximoBKOBEIe Recurvirostridae 2 26 44
Pxankoobpasusie Charadriiformes Kynuku-copoxu Heamatopodidae 1 1 2
Bexkacosrie Scolopacidae 22 501 871
Tupxymkossre Glareolidae 1 4 7
Yatikossle Laridae 14 1791 2554
Psi6xoobpasubie Pteroclidiformes PsiokoBbie Pteroclididae 1 1 2
Tomy6eo6pasuste Columbiformes Tlomy6unsie Columbidae 7 65 109
Kyxkymkoobpasusie Cuculiformes KyxkymkoBeie Cuculidae 1 5 5
CoBsl Strigiformes CoBunsle Strigidae 3 7 11
Kozenoeobpasusie Caprimulgiformes Kozonoeswie Caprimulgidae 1 8 8
CusoBoporkossie Coraciidae 1 5 5
Pakmeoopasubie Coraciiformes LlypkoBeie Meropidae 2 115 116
3umopoakoBeie Alcedinidae 1 2 3
Ynomoobpasusie Upupiformes Ynonoseie Upupidae 1 6 11
JlacroukoBsie Hirundidae 4 231 239
KaspoukoBsie Alaudidae 5 13 24
TpsacoryskoBsie Motacillidae 12 68 82
CopoxomnyToBsle Lanidae 3 5 9
WBonrossie Oriolidae 1 10 10
CkBopuoBsle Sturnidae 3 59 93
Bpanossie Corvidae 7 130 257
Bopobsunoobpasusie Passeriformes CnaBkoBslie Sylviidae 12 81 144
MyxonoBkoBble Muscicapidae 1 1 1
Hposnoseie Turdidae 13 76 119
CytopoBeie Paradoxornitidae 1 2
Cunuuessle Paridae 2 7 7
TxaunkoBsie Ploceidae 3 86 109
OpxoBsie Fringillidae 5 46 62
OscsinkoBbIe Emberizidae 7 21 37
Hroro: 17 43 208 6790 9694
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Tabnuua 2 — Bupycel rpuria A, BbIIeIeHHbIC OT JUKUX NTHI Ha TeppuTtopun PK B 2002-2015 rr.

KoiecTso [NoaTun remMarrIrOTHHIHA BUPYCOB
rpummna A
Ortpsiz: CemelicTBO: Bun:
oco- 6no- ol = |
o — o <t v — — — —
Gei npod | DD |m|D|z|z|=| =
ITorankoo6pa boJbluas noraHka 42 65 1
Iloranku
3HBIC Mauas moraHka 6 8 1
Becnonorue Meumxa- KynpsBslit nenukan 86 170 1
HOBBIE
T'onenacreie Harum KBaksa 50 100 1
duawitiiro- | duami- Dramunro 155 173 1
o0OpasHbIe TOBBIC
JleGenp-mmunyH 166 365 1 3
Cepblii rych 183 212 2 13 |5 1
benonoOwlii rych 148 177 2 17 |1
ITuckynbka 17 20 3
Ileranka 25 36 1 1
Orapsb 317 346 1 3
KpsikBa 245 330 2 |1 1 3
I'yce- VIHHBIC Cepast yTka 187 235 1 1 1
obpasHble CBusi3b 41 48 1
In10XBOCTH 81 112 1 1 2
YHpOoK-TPEeCKyHOK 68 96 2
YupoK-CBUCTYHOK 189 316 ; 2
Tony0as yepHeTh 103 124 3 1 2
KpacHoHOCHIN HBIPOK 189 316 9 1 3 2 1
XoxJatasi Y4epHETh 92 107 1
Kypo- ®da3aHOBbBIC ®dazan 29 29 1
o0pasHbIe
Kypas- IMactymku JIsicyxa 335 395 2 3 1
J1e00pa3Hble
Pxanku I110CKOHOCHIN NIaByHYUK 4 9 1
bekacoBble Typyxran 1
YepHOToJI0BBIiT XOXOTYH 629 923 2 g 1
O3epHast yaiika 303 359 2 1 2
P>xanko- Yaiiku Cepebpucras yaiika 319 376 1 3 312
o0pa3HbIe XOXOTyHBSI 210 385 1 2
Cuzas yaiika 11 14 1
Mopckoii roay6ok 34 44 3
Yerpasa 103 200 1
Kpauku Peynas xpauka 115 152 1
Benokpsuias kpauka 4 8 1
Bopo6bu-
HOOBpPa3HbIE Bopona Cepast BOpoHa 15 31 1
IHHHDEAE
Bcero: 9 11 33 4501 6281
HTtoro m30m4TOB BHPYCOB rpumma A:
189

Kak BuaHO U3 TabauIlsl 2, 3a BeCh MepUO]] HAOIIOACHUS BhIACICHBI 189 M30/5TOB BUPYCOB IpuIina A
OT NTHUI] CACAYIOUINX JEBATH OTPANoB U3 17 m3yuyennsix: [lorankooOpasnsie, Becionorue, ['onenacteie,
®namuaT000Opa3Hble, ['yceobpasnrpie, Kypoobpasnsie, Xypasneobpasnsie, PxankooOpa3neie, BopoOn-
nHOoOOpasueie. [Ipu »ToM MHOUIIMPOBAaHHBIMHA OKAa3aJUCh MPEACTABUTENN 33 BHAOB OTHOCSIIHXCA K 13
CEeMEHCTBaM.
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[To cnenndmyanocTn HA ka3zaxcraHCKue W30IISATHI MPUHAIEkKAIN K BochkMu noarumam — H1, H3, H4,
HS5, H10, H11, H13, H16. Haubonpiree koaudecTBO WX OTHOcHiOCh K moarumy H13 — 74. [Jlanee B
nopsake yosiBanus cnenyrotr: H3 (30), HS (24), H4 (23), H1 (18), H10 (9), H16 (6), H11(5).

B cocraBe ka3axCTaHCKMX BUPYCOB TpHIINA NTHUI] HUACHTUGUIMPOBaHBI NA IMIECTH TOJTHUIIOB B
pasnuuHbIX coueTanusx ¢ HA. OOHapyXeHbI BapraHTHI ¢ 14 KOMOWHAIMSIMHA TOBEPXHOCTHBIX aHTHUTE€HOB
— HINI1, HIN2, H3N3, H3N6, H3N8, H4N6, H5N1, HSN3, HION2, HION7, HI0NS, H11N2, H13NG6,
HI6N3.

WHTEepecHBIMU C HAYYHOW TOYKHU 3PEHUS MPEICTABISIFOTCS CIIyYad BBIJCICHUS B MOMYJISIIHAIX TUKAX
ntui; Kazaxcrana BupycoB rpunna A ¢ noarunamu HA HI1 u H3, kotopsle, kak U3BECTHO, BXOJAT B
cocTaB HanboJiee aKTyalbHBIX AMHIEMUYCCKUX BAPHAHTOB ¢ aHTUTeHHBbIMH popmynamu A (HIN1) u A
(H3N2) oTBEeTCTBEHHBIX 32 €KETOIHBIE BCIIBILIIKH CE30HHOTO TPUIIIA.

B xoxe moHuTOpHMHTa BIIepBhIC Ha Tepputopuu PK oT ¢uamuHro M mpenactaBUTENeH CeMEHCTB
VY1unelx 1 YalKOBBIX M30JMPOBAHBI M3OJATHl BBICOKOMAaTOreHHoro Bupyca rpumma A (HS5N1),
CcrocoOHOTO BBI3BIBATH Anuaemun cpeau mroaed [10,11]. [lo mHenuro pspma aBropoB [12], artor
B0o30yautens u3 KOro-BocTouHo#i Asum moman Ha 03. Kykynop (mpoB. [uaxait, KHP), rne Becnoit 2005
T. BBI3BAJ TSDKEIYIO SIM300THIO cpelu rycei. [lamee oH BIomb mponérHoro pycia uepe3 «JxyHrapckue
BOpOTa» (TEKTOHMYECKOE MOHMKeHHe Mexay TsHb-1llaneM u MoHronsckuM Antaem) BMECTe C TUKUMHU
NTUIIAMHA TIPOHUK Ha Teppuropuio Kaszaxcrana, mocie dero pacmpocTpaHmics mo Bceld CeBepHoi
EBpazun. [lomyueHHbIe pe3yabTaThI elle pa3 CBUAETEIBCTBYIOT O BAXKHOCTH KOJIOTO-BHPYCOIIOTHIECKOTO
MOHHMTOpPWHTA B PETHOHAX TpaHCTPaHWYHbIX ¢ KuTaewm, rie yaiie Bcero BO3HHMKAIOT HOBBIE JIHIEMHH-
YECKHE BapUAHTHI BUPYCOB.

CrnenyeT Takke OTMETHTHh OOHapyxXeHHe cpequ 4daek B 3amagHoMm KaszaxcraHe BHPYCOB TpHIIIa
A/H13, koTopbie BBI3BIBAIOT YaCTHII MaJekK MOJOJHIKA YEPHOTOJIIOBOTO XOXOTYHA U SBJISIIOTCS, MO BCEH
BUJIUMOCTH, YHAEMHUYHBIMHU ISl UX TOMYJISIIUU B 3TOM peruone [13]. OunoreHeTHUecKuili aHaiu3 reHa
HA cBunerenscTByeT 00 OMHOBpEMEHHOW IMUPKYJSIIUHA ABYX Pa3IUYHBIX TEHOTHUIIOB BHPYCOB TpuMia A
(H13N6) B mOmMyNsAIUsX YalWKOBBIX, YTUHBIX W TETUKAHOBEIX mrwim. [lo M renmy Bupycel A/H13
pa3aensioTcs Ha CEeBEpOAMEPHKAHCKYIO M €BPa3WiCKyIO IBOJIIOLMOHHbBIE JIMHUH, MTOKa3aHa MPHHAIEK-
HOCTP Ka3aXCTaHCKHX M30JISTOB K €BPa3UHCKOI rpyIIe BUPYCOB.
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Ot YTuHBIX BbIAENEHBI AEBATh U30JATOB BUpycoB rpunma A HI10N2, HION7, HIONS; ogun u3
koTopbix (HION7) B 2014 . cranm npuunHON rubenn oObIKHOBEeHHBIX TroneHed (Phoca vitulina) Ha
nobepexxbe CeepHoro mopsi B LlBenum, [anum, ['epmanun u [omnanmuu [14,15,16], roe moru6io
ceeime 1400 xuBoTHBIX. B Kazaxcrane oOurtaer Oomblmas momyisius kacrnuickux TrojeHer (Phoca
caspica), ¥ TIOSTOMY BO3MOJXKHAsl 9KOJIOTHUYECKash B3aWMOCBSI3b BO3OyAWTENEH TPHINTa MTHIl M TIOJCHEH
TpeOyeT NaibHEHINEro U3yueHusl.

[pencraButenu noaruna ¢ HA H10 BeI3pIBalOT 0coObIi MHTEpec mocie mosiBuBiuerocst B 2012 r.
cooOmmeHuss 00 WHPHUIMPOBAHUHA 3THUM BHUPYCOM IBYX paboTHHKOB nTHriehepmsl B HoBom HOxHOM
Vanbce (ABcTpanusi). X0TsA BUPYC OT HHUX BBIACICH HE ObLJ, YaCTUYHBIC MOCIICI0BATEILHOCTH reHOB HA
13 000X 00pasloB OKa3alUCh WICHTUYHBIMU ¢ TeHamMu HA wusonsaroB Bupyca rpunma A (H1ON7) ot
MITUII TaHHOTO X03siicTBa [17].

Ha pucynke 1 mpuBeneHsl Mmecta 0OMTaHUS AUKHUX NTHII, OT KOTOPHIX BBIIEICHBI BUPYCHI Tpumma A ¢
0003HAYCHNEM aHTUTCHHBIX (DOPMYIL.

Kax BumHO M3 pucyHka 1, BHpYyCHI TpuIllla A pa3TUYHBIX MOATHIIOB HUPKYJIUPYIOT B MOIYJIALIUSX
nukoi opHuTodaynsl Bo Bcex permoHax PK: B Ilentpamsmom (HINI, H3N3, H3N6, H3N8, H4NG6,
H5N3), Cesepuom (H10N2, HI10NS), 3anmamnom (HS5NI1, H1IN2 HI3N6, H16N3, H4N6) u IOro-
Boctounom (H3NS, H4N6, HIN1, HIN2, H4N6, HION7, H3N6) Kazaxcrane.
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(KP FK BFM «Mukpo6unosorust >koHe BUPYCOJIOTHSI HHCTUTYTBI» AJIMaTHI K. )

KA3AKCTAHHBIH )KABAIBI OPHUTO®AYHACBIHJIAFBI TYMAY
A BUPYCBIHA MOHUTOPHHT (2002-2015 x:k.)

AnHotanus. Makanazna 2002-2015 xox. KazakcTanHbiH xabaiibl opHUTO(ayHACHIHIA KYC TYMaybl BUPYCHIHBIH
aiiHaNbIMbIHA MOHUTOPHHT JKYPTi3y/IiH HEeri3ri HoTmKenepi xuHakrainran. KP ayMarbIHAaFbl 9p-TYPIli SKOJIOTHSUTBIK
kerieHaepineri kycrapaan 2002-2015 oK. )KuHaIFaH OMOJIOTHSUIBIK ChIHAMAJIapFa cunarraMa Oepineni. bakpiiay-
JIBIH OapJibIK Ke3eHiHAe 3epTreireH 17 oTpsaTeiH TeMenmeri Torbi3 CyKehIpTopizainep, Eckekaskrbuiap, ¥3bIHCH-
pakthutap, Kokukasropizainep, Kasropizainep, Taybsikropisainep, TreipHatopizaiiep, Tarpenropizainep, Topraiito-
pi3aizep TYpiHEH Tymay BUPYCHIHBIH 189 GeuniHaici abIpaThliabl. 3apaantanranaap 13 TYKbIMIACTBIKKA JKaTaThIH
KYCTapabiH 33 Typ OKUIIHEH eKeHi aHBIKTaiAbl. Ka3zakcTaHIbplK OeNiHILIep TeMITIIIOTHHHHICPIHIH TOHILUIITIHEe
OaiimanpICTHI ceri3 Tuntapmakka — H1, H3, H4, HS, H10, H11, H13, H16 axsipatsuinel. CaHblHA Kapail oapIbiH
Oacemm Oeiri 74 — H13 tunrapmarsiHa, corsiMed Katap H3 (30), H5 (24), H4 (23), H1 (18), H10 (9), H16 (6),
H11(5) tuecimi.

Tipek ce3mep: Tymay A, Kyc, OTpsi[, TYKbIMIACTBIK, TYp, THITapMakK, reMarrjiOTHHHH, HelpamMuHHa3a,
T€HOM, CEKBEH/IEY.
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FEATURES OF INFECTION OF SPROUTS OF SEEDS
OF PLANTS WITH DIFFERENT MICROORGANISMS

Abstract. Needing a ready organic supply, mushrooms are in the form of fossils, or in the form of other live
organisms in the nature, and feed accordingly as saprofita or parasites. However it isn't possible to draw a sharp
distinction between them, as they are connected by transitions and are evolutionarily brought one of another.
Primary method of a supply of mushrooms, undoubtedly, is saprophytic which is peculiar to the majority of types. In
case of wide circulation of fossils saprophytic mushrooms rather easily find a suitable substratum, as they differ with
small legibility to its composition, i.e. the wide amplitude of adaptation to food sources.

Keywords: infection, pathogenic organisms, mycology, grain, mold, vegetation, saprofita.

VK 632.4.01/.08
A.M. BocranoBa, H.A. Aoaumyrtanun, /[.A. Uoparumona

MexayHapOoaHBIA Ka3aXCKO-Typelkuil yHuBepcuteTuM. X. A. SlcaBu

OCOBEHHOCTHU 3APA’KEHUSA TPOPOCTKOB
CEMSIH PACTEHUM PA3JIMYHBIMU MUKPOOPI'AHU3MAMM

AnHotanusi. Hyxnasce B TOTOBOM OpraHMYECKOM ITUTAHWHW, TPHOBI HAXOISAT €ro B TPUPOJAE B BHIC
OpPTaHMYECKUX OCTATKOB WM B BHIE JPYTHX JXKUBBIX OPraHU3MOB W IIHTAIOTCS COOTBETCTBEHHO 3TOMY, Kak
canpouTel wWiH mapa3uTbl. OJHAKO MPOBECTH MEXKIY HUMH PE3KYIO TPaHb HE MPEACTaBISIETCS BO3MOXHBIM, TaK
KaK OHH CBS3aHBI IEpeXOJaMU M 3BOJIONUOHHO BBIBOMSATCS OJUH W3 NIPYroro. IlepBHYHBIM CHOCOOOM MHUTAaHUS
rpubOB, HECOMHEHHO, HY>KHO MPHU3HATH canpo(uTHOE, KOTOPOe M cefvac CBOWCTBEHHO OOJBINMHCTBY BHIOB. [Ipn
IIMPOKOM PACIPOCTPAHEHHH OPTaHWYECKHX OCTATKOB B TPHUPOJE canpo(UTHBIE TPHOBI CPaBHUTEIBHO JIETKO
HaxoJiIT cebe moAXoAAmMH cyOcTpar, Tak KaK OTJIMYAroTCs OOJIbIIEH 4YacThl0 CPaBHUTEIBHO MAJOH
Pa30OpUMBOCTBIO K €0 COCTaBY, T.€. IINPOKOH aMIUTUTYION MPUCIOCOOJICHUS K HCTOYHUKAM ITHIIIH.

KiroueBnle ciioBa: nHGEKIUS, MATOTCHHBIC OPTaHU3Mbl, MUKOJIOTHS, 3¢PHO, TUICCCHb, BETeTalUs, CAllPOGUTHI.

Beenenune. M./[umutpoB [1] B Mukpodope 3epHa MIIEHUIBI, COOpAHHOW M3 Pa3IUYHBIX PaliOHOB
Bonrapuu, ycTaHOBWII pa3IUdHBIA BUIOBOW COCTaB TPHOOB. DTO SBIICHHE OH OOBICHSCT crienudrdaec-
KAMHU JUIS KaXIOr0o paiioHa NMOYBCHHBIMH M KIUMAaTHYECKUMH YCIOBHSMH, BIHMSIOIMMH Ha cOOp H
XpaHEeHHEe3epHa.

B cBoux paborax A.l.I.Abdel-Hafez [2] u3 momydeHHBIX 00pa3ioB ceMsiH KOPMOBBIX 0000B, HyTa U
YedeBHITHI 8 paifloHOB ErumnTa BeIIETIIT U30JSATH TPHOOB, OTHOCAIITUXCS K 69 BUIaM 4 pa3HOBUIHOCTSIM W3
22 ponoB, mpeuMylIecTBeHHO AelTepomuneroB. Ha cpene Yameka c¢ rmokozoi (10r/m) BeiaeneHsl 59
BUJOB M 4 pa3sHOBUAHOCTH W3 18 pomoB, Ha cpeae Yameka ¢ memmono3oit (19r/m) — 48 BumoB m 2
pasHoBHIHOCTH U3 15 ponos. Hanboiee yacTo 00HAPYKUBAIHUCH H3OJISATHI U3 pp. Aspergillus, Penicillium,
Rhizopus, Mucor, Fusarium, B YacTHOCTH, Ha 000OMX cpenaxmpeobnananu (HE3aBHCHUMO OT BHUIA
pacTeHuit) Aspergillusniger, Aspergillusflavus, Aspergillusnidulans, Aspergillusterreus,
Aspergillusflavusvar. columnaris, Penicilliumchrysogenum, Penicilliumcitrinum, Penicilliumfuniculosum,
Rhizopusstolonifer, Mucorhiemalis, Fusariummoniliforme.
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H.A.Haymosa [3] yka3bIBaeT, 4TO Ha CEMEHaX pacTEeHHH BCTPEYArOTCs pa3HOOOpa3Hble MHKpOOpra-
HU3MBI, TIONAAAI0NINE Ha HUX U3 OKpY)Karoulercpeas! (4epe3Bo3ayx, nousy). [Ipu mocese 3apaskeHHBIMU
ceMeHaMH MH(QEKIHs TepelaeTcs Ha KyJIbTYpbl B IEPHOJABETETALMH 3apakaeT HOBBIH yposkail, 4To BeAeT
K HAaKOIUIEHWIO U3 roja B IoJl B IIOYBE OIPENEICHHBIX OOJE3HETBOPHBIX MMKpOOpraHuzMoB. OOMeH
CeMEHaMH, 3aB0O3 U IepedpocKa, eClM He MPOBOIATCSA HaJUIeXKaIlue Mepbl, CIIOCOOCTBYIOT 3aHOCY H
IINPOKOMY DAacCeNICHHI0, KaK HEHM3BECTHBIX, TAK M paclIpOCTpaHEHHBIX Oone3Heil. BpemonocHOCTH
rpuOHONM MH(EKIUN HEMOCPEICTBEHHO Ha CEMEHAaX IPOSBISIETCS B CHIDKEHHM BCXOXKECTH, IOSBICHUU
ca0bIX BCXOJOB WM OOJBHBIX PACTCHUH € TMOHW)KEHHOH >KH3HECIIOCOOHOCTBIO, HEA00OpeypoxkKas,
YXy[IIIGHUH KauyecTBa CEMEHHOW TNPOAYKIMH U TPOAYKTOB TmepepadoTku. Ocoboe BHHMaHHE
cienyeToOpaTuTh Ha BUL Alterneriaalternata, mOBCEMECTHO paclpoCTpaHEHHbIHN, MPOSBIISIOMINN ce0s KakK
canpoTpod Ha MEpTBBIX JIMCTBSX, CTEONIIX M I[BETKAX pa3IMYHBIX PACTCHUH, MNPHOIaronpUsSTHBIX
YCIIOBUSAX OH MOJKET BECTH Mapa3sUTHUYECKUN WM MONTyTapa3uTHIecKuil oOpa3 xusHu. [IpoananusupoBas
HAaY4HYIO JIUTEPaTypy, IOCBALICHHYI0O MUKO(IOpe ceMsiH, nepeaade HH(PEKINU CEMEHHBIM MaTEpUalIOM,
MUTPALUN MHUKPOOPTAaHU3MOB IIOCPEICTBOM CEMSH, O3IOPOBJCHHIO IIOCEBHOTO MaTepHaja, CHCTeMe
SalllUTHBIX MepOHpI/ISITI/Iﬁ NMPUXpPAaHCHUU CEMSAH, Mbl OTMCTHJIM HEPABHOMCPHOCTDh U PA3JIMYHYIO CTCIICHDL
M3y4YeHHS BUAOB IPUOOB M CEMEHHOTI'O MaTeprana Kak KyJIbTYPHBIX, TAK U AUKOPACTYIINUX PACTCHUH.

O0beKTbI 1 METOAbI HCCJICI0BAHUSA

[po6s1 oroupamu mo merony M.K.®upcosoii [4], H.A.Haymogoii [3], a Takxke o TOCTy13586.3 -
83 [5] c moMomIbIO IIyIa TOIBKO B TPEXYPOBHSX (CBEPXY, B CEpeAMHE M CHH3Y), a HE 10 BCEeW IIyOHnHe
HachlK. Pe3ynbraThl aHamm3a cpegHEUPOOBIPacIpOCTPAHIOTCS. HAa BCIO MapTHIO ceMsiH. OpraHoienTH-
YecKHe MI0Ka3aTeNy ONPeNeNsaii BO BCeX Mpodax, B3ATHIX U3 MapTUU3EPHA AJIS ONpPEeNICHHS BIaXKHOCTH,
3apaK€HHOCTH, 3aCOpeHHOCTH. [Iyii yTOuHEeHMs auarHo3a OOJe3HEH HCIONBb30Balld OOILEHIPUHSTHIC
Mmetoabl: Makpockonuueckuii I'OCT 12047-66 [6] (Hapy>XHBIH OCMOTP CEMsIH, MOACYET MEXaHMUECKHX
npumeceit), omonormueckuii 'OCT 12036-66 [6] (mpopammBaHHE CeMSH BO BJIAKHOH KaMmepe W Ha
MUTaTENIHHOMN Cpefie), aHaTOMHUYECKUH (Ompe/iesieHie MaToreHa B TKaHAX CEMSH).

Pe3yabTaThl u 00cyxkIeHHE

Cpemu rpuboB, BBIICICHHBIX ¢ ceMsH ZeamaysL.C ceMsH Zeamays, HaMHu BBIIENCHBI 18 BUIOB
rpuboB, OTHocsmuecs K 14 pomam, 6 cemeiictBam u 3 otnmenam. Mukoduopa ceMsH Zea mays
npeacTaBieHa rpubamu xpaneHust Rhizopus nigricans Ehren., Rhizopus oryzae Went. et Print., Mucor
racemosusFres., Mucor mucedo Fres. (puc. 1).

Rhizopus oryzae Went. et Print. CriopanrreHOCIBI NpsIMBIE, Yallle W3BHIIUCTHIE, MMPOCTHIC, MHOTIA
BBEPXY ABAXKIBI, TPMOK/IBI MM HEMPABUIFHO MyTOBYATO Pa3BETBICHHBIE C POMEXYTOUHBIMU B3Iy THIMH,
300-55x11-22 MKM, cBeTIIO-Oyphie, ¢ MHOTOYHCICHHBIMH KalULIMH Maclia, ImydkoMm (mo 2-3), pexe
OJMHOYHO OTXOIAT OT pu3oumoB. Crmopanrun mapoBuaable 100-250 MKM B amaMmerpe, KOPHIHEBATO-
Oypnie. Komonka nosymapoBuaHas, ¢ 00KOB ciuttocHyTast, 44-77x33-66 MKM, KOprUUHEBaTas.

L

PucyHok 1 - CiopauruuMucormucedo Ha cemenaxZeamays, (yB. 600%)
Crniopanrue criopsl HETIPaBHJIBHO IIAPOBHUIHBIE, YITIOBAThIE, IIMPOKOAIIHIICONAAIbHEIE, 4,4-8,8x4,4-
7,7 MKM, KOpUYHEBaTO-OypoBaThle, IHIMYATO-OJMBKOBATHIC, C CHJIBHO HCUEPUYEHHOW, IITPHXOBATOMN
000J109KOH. XJTaMHIOCTIOPHIIIAPOBUIHBIC, MIMPOKOAILTUICOUAATBHBIC, SIUTUNICOUAATBHO-IIMITHHIPUIEC-
kue, 44-55 MKM B nuamerpe. 3UTOCHOPHIIIAPOBHUIHBIC, UHOT/IA ¢ OOKOB claaBieHHbIe, 132-165 MxM B
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JaM., TeMHO-0ypble, KpynmHoOopoaaBuareie. Konyaupyronme oTporu OJJMHaKOBOH BeHYHHBL. KonoHnn
rpuba Ha cpene Yarmeka MIOTHO - WM PBHIXJIO-BOMIIOYHBIE C XOPOIIO Pa3BUTHIM BO3AYITHBIM MHIIEITHEM,
Oebie, TI037Ke CBETIIO-XKEINThIe WIIA OYypOBaTO-CEpHIE.

W3 uuncma BHIOB BBIJENEHHBIX C CEMSH KyKypy3bl TpuOBl XpaHeHUs Rhizopusnigricans,
Rhizopusoryzae, Mucorracemosus, Mucormucedo, Aspergillusfumigatus, Aspergillusniger,
Aspergillusflavus, Penicilliumrugulosum, Penicilliumverrucosum; MTOYBEHHBIC TpuOBI
Oosporaverticilloides, Botrytiscinerea, Cladosporiumherbarum, Helminthosporiumsativum,
Alternariaalternata, Fusariumsporotrichiellavar. poae, Fusariummoniliforme, Ustilagozeae,
Sorosporiumreilianum. B Mukodnope ceMEeHHOro Marepuaia KyKypy3bl 3aHHMAOT BHIBI OTHENa
Ascomycota 12 BunoB, Basidiomycota 2 Buna, otnen Zygomycota BKIOYaeT 4 BUA.

Pactenus u3 Takux ceMsH OTCTAlOT B POCTE M Pa3BUTHH, HEPEIKO TTOCEB TAKMX CEMSH MOXKXET OBITH
MPUYUHON pa3BUTHS KOPHEBOW THWIIM, OTMHpPaHUE W Henopa3BuThe cTedns. Bee 310 cHMKaer ypoxaid
MIIEHUIBL, s9MeHs, oBca. [Ipu 10% BrnaxkHocTH ceMsiH Ha 20 CyTKHM XpaHEHHUSI HA CEMEHaX 3€PHOBBIX MPH
temmeparype +4°C  mpeoGmamamm  Bumel TpuboB  Alternariaalternata,  Cladosporiumherbarum,
CTePHIBHBIN MuLenuid, npu 12% BrnaXHOCTH IpH 3TOH Temueparype ypuca Alternariaalternata, ynpoca
Alternariaalternata, Macrosporiumcommune w Cladosporiumherbarum. Tlpu temmepatype +14°C wu
+17°C ypuca m mpoca mnpeobmamamu Alternariaalternata, Macrosporiumcommune, Fusariumnivale,
Penicilliumrugulosum.

BoiBonabl. 3apakeHHEe CEeMSH NPOMCXOAMT B TOJEBBIX YCIOBHSAX B MOMEHT CO3pPEBaHUS ILIOJOB,
KOTOpBIE SIBJIIIOTCS OJIAaTONPHUATHBIM CyOCTpaTOM [UIS pa3BUTHSA maroreHa. Ha cTBopkax 0000B
TOSIBIIACTCST OeIbIid, Oe0-po30BEIil HaseT rpubda. [Ipy MOBIIIEHHON BIQYKHOCTH €T0 MUIICTHA IPOHUKAET
BHYTpPb 000OB, mopaxas cemeHa. [locnemHue CTaHOBSTCS UIYIUTBIMH, TEPSIOT BCXOXKECTh WIIM JAlOT
OoxpHBIE TPOpOocTKU. Takne ceMeHa CITy’KaT NCTOYHUKOM WH(EKIINU U MPUBOAAT K THOETH W BCXOMBI, U
B3pPOCIBIEPACTECHUSI.

B Hactosimiee BpeMsi OlleHKa CEeMSIH Ha 3apa)KCHHOCTh MBUIBHOW T'OJOBHEH MPOU3BOIUTCS METOIOM
anmpobanny ceMeHHBIX TIOCEBOB. bophOa ImyTeM MOBEpXHOCTHOTO MPOTPABINBAHUS MTOCEBHOTO MaTepHaa
¢yarUIIIaMU (IPOTPABUTENSIMU) 3/1eCh HEBO3MOXKHA. [Ipn HEOONBIIMX IMOCEBHBIX ILIOMIAASIX MOYKHO
UCIIOJIb30BaTh 00pabOTKY IMOCEBHOI'O 3€pHA, NMPUKOTOPOH CEMEHA BBIIEPKHBAIOT B TCUCHHE YETHIpEX
4acoB B Boxe mpuTemieparype +28+32°C; Muienuii 3a 9TO BPEeMSTPOracTcss B POCT, a 3apOMIBIII He
yCIIeBAeT, HAayaTh PACTH. 3aTeM 3epHO MOTPYKAIOT B BOAY ¢ TemrepaTypoil +52+53°C na 7-8 mun. Dta
TemIieparypa yonMBaeT TPOHYBIIMICS B POCT MHUIEIUM, HO HE BPEAMT 3apoAblmy 3epHa. [Ipu Oompimx
pa3Mepax MoCceBOB TaKWe MPOLEAYPHI3aTPYIHUTEIBHEI, B 3TOM CIIydae TOCEBHOM MaTepHual Hajo Opath ¢
noJieii, e He ObLIO MBUTEHOW TOJOBHHU.

OTH u3MeHeHHs 00yCIaBIMBAIOTCS Pa3IMYHBIM OTHOIIEHHEM OTICIBHBIX BUIOB MHKPOOPTaHU3MOB K
BJIare W TeMIepaType, a TaKkKe aHTarOHUCTUYECKUM JEWCTBHEM IUIeCeHEeH Ha 3MU(DUTHYIO MUKO(IIOpPY.
Hyxnasich B TOTOBOM OpPraHWYeCKOM HHUTAHWHW, TPUOBI HAXOAAT €r0 B MPHUPOJE B BUAE OPTaHUMYECKUX
OCTaTKOB, WJIK B BUJI€ JIPYTUX KHUBBIX OPraHU3MOB, U TIUTAIOTCS, COOTBETCTBEHHO dTOMY, KaK CalpOQHTHI
i napa3utel. OTHAKO MTPOBECTH MEXAYy HUMHU PE3KYIO TpaHb HE MPENICTaBIAETCS BO3MOXKHBIM, TaK KakK
OHH CBSI3aHBI TEPEXOJaMU W DBOJIOIMOHHO BBIBOMATCS OIWH W3 Jpyroro. llepBUYHBIM criocoOoM
NUTaHUsI TPUOOB, HECOMHEHHO, HYXKHO TMpH3HATH camnpoduTHOe, KOTOpoe M celdyac CBOHCTBEHHO
OONBIIMHCTBY BUAOB. lIpM IMIMPOKOM pacTpoOCTpaHEHWH OpPTraHWYECKWX OCTATKOB B IPHPOJE
canpoduTHBIE TPUOBI CPABHHUTENBHO JIETKO HAXOAAT ce0e MOIXOISIUN cyOCcTpaT, TaKk KaK OTIUYAI0TCS
Oonpliell 4acThI0 CPaBHUTEIBHO MAJOW pa30OpYMBOCTBIO K €r0 COCTaBy, T.€. IIMPOKOH aMILIHTYIIOH
MIPHUCIIOCOONIEHUSI K MCTOYHMKAM MHUINA. B COOTBETCTBHM C 3THUM y3KHX CHEIHaTU3UPOBAaHHBIX (hopm
cpenu canpoUTHBIX TPUOOB U3BECTHO HEMHOTO. ['0pa3mo OoIbIle MUPOKHUE BO3MOXKHOCTH OTKPBIBAIOTCS
Npyd TepexoJie Ha Mapa3UTHOE MUTaHWE. 3AeCh KaXKIbId JKMBOW OpraHU3M TIPEACTABISET Pl
0COOEHHOCTEH, WMCKITIOYAIONINX Pa3BUTHEC HA HEM HE TOJBKO BCEX CampoOpUTOB, HO W OOJBITHHCTBA
Mapa3uToB, HEe IPUCIIOCOOJIEHHBIX K HEMY CIlelUalbHO (Hanpumep, Alternariaalternata).

B mporniecce xpaHeHust MPOUCXOUT TaK HA3bIBaeMOE BSUIOE IUIECHEBEHHE C BUIaMUu poaaPenicillium c
TUIHYHBIMH JUISL HETO TOCIEICTBUSIMA — CHH)KEHHEM BCXOXKECTH, BBI3BAHHBIM JIEHCTBHEM TOKCHYECKUX
NPOAYKTOB MeTabonu3Ma IuieceHed. [lpu u3MeHeHMHM B MHKpPOQIOpe CeMSH KOJUYECTBEHHOI'O
COOTHOIICHU Mexay Bumamu Alternaria wu Penicillium B CTOpOHYYBETWYEHHUS TOCIEIHETO YETKO

— 139 =——



Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

HAOJIIOIAeTCS CHIDKCHUE BCXOXKECTH. [IpHUYMHOM THOENM MpopacTaroliuX CeMsSH B TOJE SBISIOTCS
rpudsiponaPenicillium.
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A.M.Bocranosa, H.9.96aimyTtauin, JI.U.MoparumoBa
K.A.flcayu arpiniarbl Xanblkapasiblk Ka3ak-Typik yHuBepcuTeti, Typkicran K., Kazakcran

OCIM/IK TYKBIM/IAPBIHBIH OCIHILIEPTH
OPTYPJII MUKPOAF3AJIAPMEH 3AKBIMJIAHY IbIH EPEKIIEJIKTEPI

AnHoTtanusi. [laliblH OpraHUKaJIBIK KOPEKTI KaKETCIHETIH CaHbIpayKyJIaKTap OHbI TaOMFaTTaH OPraHUKAJIBIK
KaJIJIBIKTap TYpiHAE HeMece Oacka Tipi ar3ajiapibl TYTHIHyJaH Tabajpbl, COFaH COWKEC oJap carmpouTTep Hemece
mapasuTTep CEKiINI KOpPEeKTeHemi. Anaifja, ojap apachlHOAFbl HAKTHl albIPMAIIBUIBIK IIIEKapachlH 0oy MYMKiH
emec, cebebi omap IBONIOMUANAK TYPFBIIaH OalIaHBICTH JKoHE Oip-OipiHeH mbFapbuiaabl. CaHBIpAyKYTaKTapIbIH
KOpeKTeHYiHiH OipiHIILTIK KOJBI CO3Ci3 canpOoHTTI eKeHi aHBIK, OCHI YaKBITKa JAeHiH OYJI opeKeT OapIblH KONTereH
TypJjiepiHe TOH Oouiblll KenreH. TaOurarra OpraHUKAajbIK KAJABIKTApIblH KEHIHEH TapajyblHaH CarmpoQuTTi
CaHbIpayKyJIaKTap CajJbICTBIPMANbl TYpPJE ©3]epiHe JIAMbIKThI KOPEeKTI OHail Tabajpl, cebebi, Kem jkaraaiaa o
KOPEKTIK 3aTTap/blH KYpaMblHa TAJIFAMCBI3 aca a3 MOH OepyMeH epeKIIeeHe/l, SsFHA, KOPEKTIiH LIbIFy KO3epiHiH KeH
ayKbIM/Ibl aMIUTUTY1aCbIHA OeiliMeNreH.

Tyiiin ce3mep: xKyKnajibl aypy, IaTOreHIi ar3ajiap, MUKOJIOTHS, J9H, 3€H, 6CIN-0HY, carpoQuTTep.
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THE LIGHT MICROSCOPIC RESEARCH INTO DISTRIBUTION
OF MELANIN IN CRUST CELLS OF THE HAIR
FROM KARAKUL LAMBS OF BLACK COLOR

Annotation. The aim of this work is the study of the distribution types of melanin in the cells of the cortical
layer of the hair at Karakul lambs back coloring to estimate the parameters of variability of pigmentation cells as an
additional criterion for identification of phenotype suit and to understand histo-physiological basis for the formation
of color. Material for the study was based on samples of hair shorn from newborn Karakul lambs with dorsal body
surface in the region of the sacrum. The relationship of the distribution of melanin in the keratinocytes of the cortical
layer of the hair was studied by the method of preparation of smears from macerata hair. For black lambs is
characterized by the absence of the class entrance and the extremely low frequency of the first and second. Cells
fifth with super pigmentation are also very little. For black lambs modal class is 3, where melanosomes are evenly
distributed in the squamous cells. The results of the studies are of great importance to clarify the features of
melanogenesis.

Keywords: karakul lambs, pigment, hair coloring, the cells of the cortical layer, keratinocytes
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CBETOMUKPOCKOIIMYECKHUE NCCJIEAOBAHUA
PACITPEAEJEHUA MEJTAHUHA B KOPKOBBIX KIIETKAX BOJTOCA
KAPAKYJbCKHUX ATHAT YEPHOM OKPACKH

AnHoTanusa. llenbro craThu SBISETCS U3YyYUTh B COOTBETCTBUU C BBIPAXKEHHOCTbIO MUTMEHTALUH, THUIA
pacIpeneneHus MellaHiHA B KJIETKaX KOPKOBOTO CJIOSI BOJIOC KapaKyJIbCKUX STHAT YEPHOH OKPACKH ISl TOTO, YTOOBI
OLIEHUTh BO3MOXXHOCTbH HCIOJIb30BAaHUS MApaMEeTPOB M3MEHUYMBOCTH IHUTMEHTAIMM B KadeCTBE JIOMOIHUTEIBHOTO
KpHUTepust Uil WAEHTH(UKanuN (EeHOTHNa 0 MacTH U AJIsl TIOHUMAHUS TUCTO(HU3NOIOINIECKUX OCHOB (hOPMHUPO-
BaHMsA OKpAackW. MaTepHaioM Uil HCCIEHOBAHUS B3SATHI 00pa3libl BOJIOCA, COCTPHIKCHHBIE Y HOBOPOXKIEHHBIX
KapakyJbCKHX SITHST C JOP3aJIbHON NOBEPXHOCTH Tena B obnactu kpectua. CBs3p pacmpenencHus MEIaHUHA B
KEPaTHHOLIUTaX KOPKOBOTO CJIOS BOJIOCA M3ydalach METOJOM IIPUTOTOBJICHMS Ma3KOB M3 Maleparos Bojoc. s
YEepHBIX ATHAT XapaKTepHO OTCYTCTBHE KJIacca HOJEBOW M KpailHe HU3Kasg 4acToTa mepBoro u BToporo. Kierok
ISTBIA CO CBEPXIMUTMEHTALMEN TaKk)Ke JOBOJIHBHO Malslo. B uepHbIX 00pasiax MoAalbHBIM KJIACCOM SIBIsiETCS 3-i,
I7Ie MEJIaHOCOMBI PaBHOMEPHO pacIpeieieHbl B POTOBBIX KIIETKaX. Pe3ynbTaThl MCCieJOBaHMS MMEIOT OOJblIoe
3HAYEHHME JUIS BBISICHEHHSI OCOOCHHOCTEH MeIaHOoTeHesa.

KiioueBble cJI0Ba: KapaKyJIbCKUE SITHATA, MIUTMEHT, OKpacka BOJIOC, KJIETKH KOPKOBOTO CJIOS,, KEPATUHOLIUTHI

Uepnast okpacka Hanbosee pacrnpocTpaHeHa Cpel KapaKyJlbCKAX OBEIl H €0 0OBIYHO XapaKTepU3y-
eTCs TaHHAasI OPo/ia.
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SrHsTa YepHOH OKpaCKH MMEIOT Pa3IMYHYIO CTETICHb MMTMEHTAIIUH - OT SIBHO MOOYPEBIIETO OTTEHKA
IO HCCUHS-YEpHOrO OTJIuBa. MHTEHCHBHAs NHUIMEHTAaUWs- MPU3HAK IOPOAUCTOCTH KapakyJbCKOTO
SATHEHKA; CUUTAETCA, YTO C ATUM MPHU3HAKOM CBA3aHO HAMBHICIIEE MPOSBICHUE APYTUX LIEHHBIX CBOICTB
cmymka. OHAKO OTCYTCTBYIOT JKCIIEpPUMEHTAbHBIE JaHHBIE, YKa3bIBAIOIME Ha OMpPEACTICHHBIA Xapak-
Tep HacleAOBaHUs 3TOro mpu3Haka[l].

[Ipu moadope YepHBIX STHAT IOMOJHUTEIBHO ONPEACISIIOT WMHTEHCUBHOCTD MUTMEHTAIMH BOJIOCA U
MOJPa3IeTIIOTCSl HAa WHTCHCHUBHYIO, HOPMaJIbHYI0 U  OCJHabJEHHYIO CTeNeHb BBIPAKEHHOCTH
nurMeHTanuy. Ilpu sTom Hanbosiee KenaTeIbHBIM IS CEJICKIINH SIBJISICTCS. MHTCHCUBHASL.

[Murment oOpasyercsi B CHEHUAIN3UPOBAHHBIX KIIETKaX MeJaHOUMTaxX. MelaHOLUUTHI B BOJOCSHOM
(boTuKyie pacnonararoTcs BOKPYT BEPXHEH YacTH COCOYKA JTYKOBHIBI MO SIUTEIHAIBHYIO CTOPOHY
0a3anbHOI MeMOpaHbl KOHTAKTUPYIOT APYT C APYT'OM U C KaMOMaJIbHBIMU KJIETKaMu [2].

BsaumMoneiicTBue MENaHOIMTOB C KEPAaHOLUUTAMH - KJIETKaMH BOJIOCSHOTO (OJUIMKYJA, TPOU3BO/IS-
mUMHA OeNoK- KepaThH, OO0yClaBIMBaeT IPOHMKHOBEHHE TpaHysl MeJaHWHa B KJIETKH Boyioca. B
KEPaTUHOLMT MOTYT BKJIIOYAaTbCAd KAaK Pa3poO3HEHHBIE MEJTAHOCOMBI, TaK M HMX KpYNHBIC TPYIIIbI,
BO3MOXKHO, ()parMeHTHI OTPOCTKOB MelaHouuTa [2-4].

VHTEHCUBHOCTh OKpacKH BOJIOC 3aBHCHT KaK OT OOIIEro KOJWYeCTBAa IMHIMEHTa, TaK U €ro
pacrpenenenus B 00beMe BoJIoca.

MHTEHCUBHOCTH OKpAacKH BOJIOCA MOKET PE3KO MEHATHCS Ja)e MpH COJAEpKaHUMHM B HEM IMUTMEHTA B
3aBHCHMOCTH OT DPaBHOMEpPHOCTH €ro paclpejaeieHus B o0beMme Boyioca. Ecinum mMurMeHT B BoJoce
NPEACTaBICH, B OCHOBHOM PaBHOMEPHOI POCCHIIBIO MEIaHOCOM, BOJIOC KaXKeTcs TeMHBbIM. Eciu ToT ke
MUTMEHT NPEACTaBICH B OCHOBHOM HEMHOTOUYUCICHHBIMUA KPYMHBIMH CKOTUICHHSMH MEJIaHOCOM 'TJIBIO-
KaMn", MEXIy KOTOPBIMH MPUCYTCTBYET JIMIIbL pa3pekeHHasl POCCHITb METAHOCOM, BOJIOC KaKeTCS To-
pas3zno Gonee cBeTIbIM [4].

P.b.KoceiMOB ¢ co aBTOopamu [5] HM3y4MB B3aMMOJEHCTBHE METAHOLUTOB C KEPATHHOLUTAMH,
MPEIOKUIIN TPU MOJEIH TPAHCIOPTUPOBAaHUSA NUTrMeHTa. CoOrylacHO NMepBOM MOMAENH, KIETKU MeJaH-
001acT «BBIIABJINBAIOTCS» M3 MEIAHOLMTOB B MEKKJIETOYHOE MPOCTPAHCTBO U 3aTeM (DaroLUTUPYIOTCA
KepaTHHOLMTaMH. BTopas Mozesb npeAnonaracT CeKpelnio 1 HHbEKLIUIO MeJlaHoOIacT yepe3 00pa3oBaH-
HBIH JCHIpUTaMU KOMMYHHUKAI[MOHHBIA KaHaI U3 MEJTaHOIMUTOB B IIUTOIUIa3My KepaTHuHOUUTOB. CorflacHO
TpeThe MOJENN, OKOHYAHUS ICHAPUTOB MEJIAHOLUTOB BMECTE ¢ KOMIIJIEKCOM I'PaHyJl MEIaHUHA, JIOKaJIHU-
30BaHHBIM B HUX, KOHTAKTUPYS C MJIa3MaTHYeCKOH MeMOpaHO KepaTHHOLUTA, YIIAKOBBIBAIOTCS U MOCTY-
MaloT B pOpMe BaKyOJIH B KEPATHHOIINT.

BxitoueHne MenaHOLMTOB B BOJIOCHL HAaOMIOJany Takxke Opyrue aBTopbl. Tak, B psae padoT
BBICKa3bIBAJIaCh MBICIIL O TOM, YTO IOCJE OKOHYaHMS POCTa BOJIOCA U AETPaAalldil BOJOCSHOTO (OJIIH-
KyJIa HOBasl MOIYJISHSI MEJIAHOIIUTOB BO BHOBB (hOpMHpYIOIIEMcs (OJUTUKYJIE CO3aeTCs 3a CYET MUTpa-
LTI MEJIAHOIIUTOB HAPY>KHOTO KOPHEBOI'0 Biaranuima [6].

CreneHb BBIPa)KEHHOCTH NMUTMEHTAIMN YEPHBIX KapaKyJIbCKUX STHAT ONpenersieTcs BU3yaiabHo [7] u
MOATOMY JIOIYCKAIOTCS OOJBIINE TOTPEIIHOCTH TPH HMX OlEeHKe OoHHMTepamu. B 3Toil cBsi3n Ha
COBPEMEHHOM 3Tale pa3BUTHS CEJIEKIUOHHO-IJIEMEHHOH paboOThl C KapaKyJbCKHMMH OBLAMH YEpHOU
OKpacKd aKkTyaJIbHOH mpoOneMoll sBiseTcsl pa3paboTKa OOBEKTUBHBIX METOJOB OLCHKH CTENEeHH
MUTMEHTALHH.

Krnetkn KopkoBOro ciiost Bojioca KapakyJIbCKUX SATHAT IO KOJMUYECTBY M PACHPEACICHUIO MeTaHWHA
MOYHO KJIacCU(PHUUIUPOBATh HA 6 TUIOB: OT KJIETOK 0€3 MEIaHOCOM MIIM COAEP)KAIINX PEAKYIO POCCHINb
OJIMHOYHBIX MEJIAHOCOM, [JO KJIETOK, BKJIIOYAIOUIMX OJHO MM HECKOIbKO IIIOTHBIX CKOIUICHHH
MEJIAHOCOM, Pa3MepaMH B JECATKH MHUKPOMETPOB. YacTOTHI BCTPEUAaEMOCTH Pa3HBIX TUIOB KIETOK Y
ATHST pa3HbIX OKPACOK pe3Ko paznuyarored [8].

OpnHuM U3 OOBEKTHBHBIX METOAOB XapAaKTEPUCTHKHU PACHpEeAEICHUs] MelaHHHA B 00beMe Bojoca
MOYET CIIy>KUTh aHaJIM3 YaCTOThI KJICTOK KOPKOBOTO CJI0S1 BOJIOC € Pa3HOW CTENEHBIO MUTMEHTALMH.

3amavyel HacTosIIeH CTaTbU SBISIETCA M3YYHUTh B COOTBETCTBUH C BBIPAXKEHHOCTHIO NUTIMEHTAIUH,
THUIIA paclpeesIeHNs] MeJIaHHHA B KJIETKaX KOPKOBOT'O CJIOS BOJIOC KapaKyJIbCKUX SITHSAT YEPHOH OKpacKu
UL TOTO, 4TOOBI OLIGHUTH BO3MOKHOCTH HCIOJIB30BAaHHS MapaMeTPOB M3MEHYMBOCTU NUTMEHTAllMU B
Ka4ecTBE JOIMOJHHUTEILHOTO KPUTEpHUsS Ul HACHTU(HUKAIMKA (EHOTHUIA MO0 MAcTH M AJS [MOHUMAaHHUs
TUCTO(PU3NOIIOTHICCKIX OCHOB (POPMUPOBAHMSI OKPACKH.
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Marepuaj 1 MeTOABI

OKclepuMeHTanbHas YacTh paboThI MpoBeeHa B Xo3sicTBax HOxHo- Kazaxcranckoit obnactu.

Marepuanom Ui HCCIEIOBAaHUS CIYXXHIM 0Opas3lbl BOJIOCA, COCTPIHIKCHHBIE Yy HOBOPOXKICHHBIX
KapakyJIbCKUX ATHAT C JOP3aJbHOM MOBEPXHOCTH TeNa B 00J1aCTH KPEeCTLa.

CBs3p pacnipesiesieHHs MeJlaHHHA B KEPaTHHOIMTaX KOPKOBOTO CIIOSI BOJIOCA M3ydallach METOIOM
MIPUTOTOBJICHUSI Ma3KoB U3 MalepaTtoB Bojoc. Ha ma3kax mpocMarpuBanoch 1o 100 KJIETOK ¢ IMOMOIIBI0
MHUKPOCKOITUH 110 Kinaccudukanus paspadotanaoit A.I1.BopobbeBckuii ¢ coaBTopamu. [8].

B 3aBHCHMOCTH OT CTENEHN MUTMEHTAIMH pa3Inyald CIeayrolne Kiacchl KieTok: 0- HeT MellaHuHa,
1- we Oonee 20 OTHENBHBIX MEIAHOCOM B KieTKe, 2- Oonee 20 OTAENBHBIX MEIAHOCOM, HO HUX, B
MPUHIMIIE, MOXHO IIEPECUUTATh, 3-TOJBKO OTAEIbHBIC MEJIAHOCOMBI (KPOCCHIIBY MEIaHOCOM), HO UX TaK
MHOT0, €cThb 1-3 «ribIOKM» (KOMIIAKTHBIX CKOIUIEHHUSI MEJIAHOCOM) MEJIaHMHA, AWAMETP KOTOPHIX HE
npeBbimaet 1/2 momnepeyHrKa KIeTKHU, 4- B KJIETKE UMEETCSI TUTAaHTCKas TIIBIOKAa MUTMEHTA, 110 JHaMETPOM
Oosiee 1/2 momepeyHHKa KIETKH, 5- MUTMEHTA B KJIETKE TaK MHOTO, YTO €T0 CKOIUICHUS SKPAHUPYIOT JPYyT
JpyTa ¥ NePEeCcCUYUTaTh UX HEBO3MOXKHO.

Pe3yabTaThl HccleJoBaHUE H X 00CY:KIeHUE

B cBsi3u ¢ TeM, uTO MOAOOHBIE MCCIENOBaHUS MPOBOAWIN U paHee, Mbl M3YUYWIH paclpeieieHre
MEJIAHMHOB B KJIETKE KOPKOBOT'O CJIOS BOJIOC Y KapaKyJIbCKHUX SITHAT YePHOH OKPACKH.

[Toy4yeHnsie pe3ynbpTaThl MpeACTaBICHBI B Tabumie 1 u pucyHok 1.

Tabmuna 1 - YacToTa KOPKOBBIX KJIETOK Pa3HBIX KJIACCOB MUTMEHTALMY B MallepaTax BOJIOC KapaKyJIbCKUX SITHAT
YEPHOM OKPACKH B MPOLEHTAX

Kiaccel KJIeTOK 110 MUTMEHTAIIN

Bripaxxen- Vyreno 0 1 2 3
HOCTE ATHAT O
OKpacKku
Wntencusnas | 37 - 2,7£2,66 8,1+4,48 54,1£8,19 21,6+6,76 13,545,62
Hopmanbaas 35 - 2,9+2.84 11,4+5,37 60,0+8,28 17,1£6,36 8,6+4,74
Ocnabnennas | 31 - 6,4+4,40 12,9+6,02 67,7+8,40 9,6+5,29 3,2+3,16
Bcero 103 - 3,9+3,64 10,7£3,05 60,2+4,82 16,5+3,66 8,742,78

BCEero
ocnabneHHas
HOpManbHaA
MHTEHCMBHaA

0 1 2 3 4 5
B yHTEHCMBHaA M HOpMa/bHaa M ocnabnenHaa M Bcero

PucyHok 1—Yacrora KOPKOBBIX KJIETOK Pa3HbIX KJIACCOB MUTMEHTAINH
B MallepaTtax BOJIOC KapaKyJIbCKHUX STHAT YCPHOM OKPACKU

PesynpraTel aHaMM3a MOKA3bIBAIOT, YTO JJIS BCEX YEPHBIX SITHAT XapaKTePHO OTCYTCTBHE Kiacca 0 u
KpaiiHe HH3Kas yacToTa | U 2 kjaccoB. BBICOKYIO 4acTOTy BCTpE4aeMOCTH MMEET 3 Kilacc, MUKPOCKOIIHS
KOTOPOTO OOHApy’KWiia TOJBKO OTAETbHBIE MEIaHOCOMBI («POCCHIIbY MenaHocoM). MX okazamoch Tak
MHOTO, YTO TepecUYnTaTh HEBO3MOXKHO, TaK KaK OHM JKpaHHPOBAIW Ipyr Apyra. B manHoi Tabnwmie
TPETUH KJIaCC COXPaHMJI CBOIO MOJAIBHOCTH. TJI€ METAaHOCOMBI PaBHOMEPHO DPACIIPENIETICHbI B POTOBBIX
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KIeTKaX. B mepBoM kilacce HaOOMaeTcs MPEHMYIIECTBEHHAss BBIPAXXEHHOCTh  OCIIA0JIEHHON
nurmeHTarm 6,4+4,40%. Bo BTopoMm kiacce Takxke ociabieHHas BBIPAKEHHOCTh MMEET ITOKa3aTellb
HEMHOTO BBIINIE OCTAIBHBIX 12,946,02%. VHTEHCUBHAS BBIPAXXEHHOCTh NUTMCHTAIIMH 3aMETHO
npeobnanaer B 4 u 5 rpynnax—21,6+6,76% u 13,54+5,62% cooTBeTcTBeHHO. MOIaIbHOCTh MHTCHCUBHOMM,
HOPMAJBHOM M OCHa0JeHHON BBIPAXKEHHOCTh MUTMEHTAIMH HaOmromaercs B 3 kiacce —54,1£8,19%,
60,0+£8,28% u 67,7+8,40% COOTBETCTBEHHO M B cpemHeM cocTaBisiioT 60,2+4,82. XapakTepHO, UYTO
MOKa3aTelId WHTCHCUBHON W OCIaOJCHHON BHIPAYKCHHOCTH OOpPATHO MPOMOPIMOHANBHEI JAPYT IPYTY.
SIrHATa HOPMAIIbHOW BBIPAXEHHOCTH NMUTMEHTAIIUN BBIJAIOT CTA0MIIBHO CpEIHHE TOKa3aTeld 10 BCEM
KJTaccaM.

Takum 00pa3oM, BBIPAXECHHOCTh MUTMEHTAIUM IO KJIacCaM pacIpeaelieHus MENaHWHA B KIETKaX
KOPKOBOTO CJIOS BOJIOC KapaKyJIbCKUX SITHAT YEPHOM OKpAcKU MMEET CYIIECTBEHHBIC paznuuus. YepHas
OKpacKa BOJIOC CO3/IaI0TCA, TO-BUIUMOMY, 32 CUET BO3PACTAHMS OJIM KIETOK Kiiacca 3-TO MPH CHUKCHUN
9acTOTHI 2-10 U 4-T0 Kjacca U oTcyTcTBHe Tuna 0-ro kiacca. [lokazaTenn MHTEHCUBHOW M OcliabieHHON
BBIPQXXCHHOCTH OOpPaTHO MPONOPIHOHAIBHBI JIPYT IPYTy, HOPMAadbHOW BBIPAXKCHHOCTU MUTMCHTAIIMH
MPOsIBMIIA CTAOUIIFHO CPEHIE MTOKA3aTeNH TI0 BCEM KJTaccaM.

[lorydeHnHsie JaHHBIE YKa3bIBAIOT Ha TUATHOCTUYECKYIO IIEHHOCTH PACIPENENCHUs YacTOT KIIETOK
pa3HOi CTENEHH MUTMEHTAIIMY, B JIeJie KOHTPOJIS Ha THIIMYHOCTh MAacTU B IJIEMEHHOM pa0oTe C OKpacKoii
KapaxyJis.
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O0X 591:8.636.32
K.M. JlaxanoBa
K.A. Scayu ateinnarsl Xaneikapanslk Kazak-Typik yauBepcureti, Kazakcran PecryGnukace

KAPA TYCTI KAPAKOJI KO3BIJIAPBIHBIH )KYH TAJIIIbIFBIHBIH
KABBIPIIAK KABATBIHIAFBI /KACYIIAJIAPBIHIA MEJIAHUHHIH
TAPAJIYBIH ’KAPBIK MUKPOCKOIINJIBIK 3EPTTEY

AHHOTanusi. MakanaHblH MaKCaThl IMTMEHTIIMS KaHBIKTBUIBIFBI OOMbIHINA (DEHOTUI COMKECTEHIIPY YIIIiH JKOHE
TYCTIH THCTO(GH3MOIOTHSIIBIK KAaJbIITaCy HETI3AEpiH TYCiHy YIIiH KOCHIMIIA KPHUTEPHH pETiHAE NUTMEHTTiH
e3repMeliIiri, napamerpiepai naiiiaiaHy MYMKIHAINH Oaranay YIIiH Kapa TYcTi Kapakesl KO3bLIapbIHBIH JKYH
TAJIIBIFBIHBIH KaOBbIpIIAK KaOaThIHAAFbl JKacyllajdapblHIa MEJAHWHHIH TapalayblH, 3epTTey OOJIbI TaObLIabl.
3eprreynep YIIiH ajblHFaH XKYH YArici Oip-eki KYHAIK KO3bIHBIH OH apKachlHAH KBIPKBIN aJbIHIbl. MellaHUHHIH
KYH TaJIIIBIFBIHBIH KEPaHOUMTTI KabaThIHAA Tapajly TYpJiepi )KyHIepAeH Malepar ChlHaMallapblH TabIHAAY apKbLIbI
3eprrenai. Kapa Tycti ko3puiapra «0-11i K1acThiH 00JIMaybl )KOHE €H TOMEHTI JKULTIK «1» MEH «2» KJIaCKa TOH JKOHE
«5-111» «IUTMEHTTEHYl ©Te JKOFaphbl» JKacyllajgap Ja COHai-ak OapbiHIIa a3, Oipak Oacka TYCTI JKaMBUIFBI
TYKTepiHeH a3 emec. JKorapsl KepceTkinml (MoJaibJbl) 3-IIi Kiac »araabl, MYHAAa MeEJAHOCOMIAp KBIPTHIC
JKacymanapzaa OipKeski xalbuIFaH. 3epTTey HOTHKelepl MeJIaHOTeHe3 epeKUIETIKTEpiH TYCIHAIpYy/ie YIKEH MaHbI3bI
Oap.

Tipek ce3mep: Kapaken KO3bUIap, IHTMEHT, JKYHIHIH TYp-Tyci, KaObIpmIak KaOaTbIHOAFBI J>KacyIiaiap,
KEPaTHHOLIUTTED.

Caeenusi 06 aBTope:
JlaxanoBa K.M. - JIOKTOp CebCKOXO3SWCTBCHHBIX HAyK, IOLCHT Kadenpbl OHONOTHH, MeXIyHapOIHBIH Ka3axCKo-
Typeukui yHuBepcureT umeHu X.A.fcaBu;
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STUDYING OF DEVELOPMENT OF MOULD MUSHROOMS
IN THE SEED MASS OF PLANTS AND CONDITIONS
OF THEIR FURTHER INFLUENCE

Annotation. The Bunt fungi destroying seeds are parasites. Destruction of epidermis of grain of grain and seeds
bean, the cereal crops, cereal herbs happens generally at destruction by Bunt fungi. Generative bodies the vegetative
plants are destroyed. Plants from such seeds lag behind in growth and development, quite often crops of such seeds
can be the cause of development of root decay, dying off and an underdevelopment of a stalk. All this reduces a
harvest of wheat, barley, oats. In the South Kazakhstan, Alternaria destroys grain of wheat, barley, oats, rice, corn,
millet, a sorghum, causing a black germ. Extent of destruction of grain by Alternaria fungi is various by years, it
depends on weather conditions.

Keywords: infection, pathogenic organisms, mycology, grain, mold, vegetation, saprofita.

YK 632.4.01/.08

A.M. BocranoBa, A.E. Cep:xanoBa, I'.b. ToiiundexoBa

MesxayHapoIHBIA Ka3aXCKO-TypelKnil yHuBepcuTeT M. X.A. ScaBu

W3YYEHUEPA3BUTHSA IVIECHEBBIX TPUBOB
B CEMEHHOM MACCE PACTEHMI U YCJIOBUS
UX JAJbHEMIIETO BO3JIEMCTBUSI

AnHoTtanusi. ['onoBHeBble TrpuObI, pa3pylIalollye CeMeHa - IapasuThl. PaspymieHuwe smumepmuca 3epHa
3€pPHOBBIX U CeMsIH 00OOBBIX, KPYISHBIX KYJBTYp, 3JIAKOBBIX TPaB IPOMCXOAUT B OCHOBHOM IIPH IOPKEHHU WX
TOJIOBHEBBIMHU Tprubamu. [TopakaroTcs TeHepaTHBHBIE OPTaHBl BETETUPYIOMINX pacTeHUN. PacTeHns n3 Takux ceMsiH
OTCTAlOT B POCTE M Pa3BUTHHU, HEPEAKO TOCEB TAKUX CEMSH MOXET OBITh NMPUYWHOW Pa3BUTHS KOPHEBOHM THIIIH,
OTMHpaHHE W HemopaszBuTHe ctedisi. Bee 3TO cHIDKaeT ypokall MIIEHWIHI, suMeHs, oBca. Ha tore Kaszaxcrane
Alternaria mopaxkaet 3epHO NIIEHUIIBI, SIMEHS, OBCa, PHCa, KyKypy3bl, IPOCa, COPro, BBI3BIBAS YEPHBIA 3apOIBIIIL.
Crenenp mopakeHUs 3epHa rpudamu Alternaria pazamdHa 1o rogaM, OHa 3aBUCHT OT TIOTOAHBIX YCIOBHI.

KaioueBble ci10Ba: HHPEKINS, MATOTeHHBIEOPTaHU3MbI, MUKOJIOT U, 3€PHO, IIECEHb, BETeTallusl, CAIpO(UTHI.

Beenenue. B cBor ouepens A.S1.Cemenos [1], kacasich MUKOJIOTHUECKUX ACHEKTOB (DUTOMATOJIOTH-
YEeCKOM AKCIEPTU3BI CEMSIH, YKa3bIBA€T, UYTO B KAKJOM KOHKPETHOM CIIy4aecocTaB BO30yauTeneil Oomnes-
HEeH CeMsH He SIBISCTCSA IIOCTOSHHBIM, U CTEIEHb BO3ACHCTBHS HACEMEHAa MOXET U3MEHSATHCS B 3aBH-
CHUMOCTH OT MHOTHX ()aKTOPOB.

T.b.IHakinynunoi, E.Il.Kongparenko, JL.IIunuyk [2] ycTaHOBJEHO, YTO K TUIUYHON 3€pHOBOM
MHKpO(hIOpe MOXKHO OTHECTH TPUOBI pooB Aspergillus u Penicillium (B cBexxeyOpaHHOM 3€pHE MX OIS
B MuKpoguiope okono 2%). Ho ux nelictBue npu BmaxsHoctu 15,5-16,0% mouty HE MpPOSBISETCA.
Haunbonee WHTEHCUBHBII pOCT IJIECECHNW XpaHEHUs Ha 3epHE IMIICHUIB HAOII0JaCs NpH BIaXHOCTH]7-
20% u Temmepatype +25 - +30°C: onTHManbHBIE TEMIIEPATYPBI UIA PA3BUTHs IPpHGOB poaa Penicillium
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okono +25°C, nms rpuGoB poma Aspergillus — +28 - + 35°C. TIpu camMOCOrpEBaHHH OTMEYAIOCh
BBITECHEHHUE TpUOOB ponaPenicillium sunamu Aspergillus. Ha xpaHsmeMcs: caMoCcorpeBaroIieMcs 3epHe
MIIEHUIBl A0NA IUIECEHH XpaHeHus nocturana 54% ot Bceld mukpodmopsl. Ilpum camocorpeBaHun
YMEHbIIIAeTCs HaTypa 3epHa, CTEKIIOBUIHOCTh, COACPKAHUECHIPOH KIICHKOBHHEI.

Omnaxo K./.I'opommnosa, C.W.11esmon [3], A.H.JloOpemnos, [4] B cBouX paboTax MoKa3aaH, 9TO IS
ycnouit  Kazaxcrana, KpacHosipckoro kpas © psja JApPYTHX PErHOHOB Trpynma TpuOOB poJoB
Helminthosporium,Alternaria He BIMsSeT Ha TOCeBHble KaudecTBaceMsH. CTENeHb BO3JCHCTBHUS ATHUX
rpu0OB HAa TKAaHMW 3apoIbIlla M TIPOPOCTKOB 3aBHUCHT OT TIyOWHBI TMPOHUKHOBEHHS MHIEHHS H
MHTEHCHBHOCTH 00pa30oBaHMsS TOKCHHOB, a (aKTOpBl, 3TOMY CIIOCOOCTBYIOIINE, TaK MHOTOYHCIIEHHBI
(TeMmieparypa, BIaKHOCTb, CPOKU 3apaKCHUs, COPT U JIp.) U BApUAHTHI UX COUYCTAHUS TaK Pa3HOOOpa3HbI,
YTOYCTAaHOBUTH 3aKOHOMEPHOCTh B TIPOSBICHWM TIATOTEHHBIX CBONCTB BO30yIUTENeH TOBOIBHO
3aTpyqHHUTENsHO. HemocTarodHas M3y4eHHOCTh MHKO(OpPHI M OHONOTHM TPHUOOB, MOpaXkaroIlheceMeHa
3epHOBBIX M 0OO0OBBIX KYJBTYp B YCIOBHSAX XpaHEHMs, IOCTaBWIA Iepe] HaMH 3ajady Ooee
yriyOJeHHOTO W JIETAlbHOTO HM3YUYeHHsI CEMEHHOW MH(M)EKIWH W eropa3BUTHE B XPAHWIHINAX FOKHOTO
Kazaxcrana.

OO0beKTHI M METOABI HCCJICA0BAHUS

OnBITH IO ONpeeNIeHHI0 0COOEHHOCTEH 3apayKeHHUsI BETETATUBHBIX OPTaHOB MPOPOCTKOB 3€PHOBBIX
KyJIbTyp TpoBomd 1o meroxy B.M. bumait [5]. Jnd WHOKYISIIME OOBIYHO HCIIOIB30BaIHCH 15-20
JHCBHBIC KYJbTYPBI I‘pI/I6OB COGI/IHLHBIM CITOPOHOLICHUEM. CyCHeH3I/II/I CIIOp TOTOBWJIMCH C TaKuUM
pacueToM, YTOOBI MPU MaJOM YBEIMYCHHH MHUKPOCKOIA B TOJE 3PEHUS MPUXOIMIUCH OKOIo 35-50
KOHUIUW Tpuba, TIpUYeM Iepel MHOKYIAUEH MpOBEPsUTH MPOIEHT MPOpPACTaHHUS KOHUIHUH, IOMeIas
CIIOPBI B BUCSYYIO KAILTIO BOJBI HA BHYTPEHHIOIO TTOBEPXHOCTH KPHIIKK Yamky [leTpu u nmpocmarpuBanmm
WX MOJ MUKPOCKONOM. /IS aHanm3a KyJabTypalbHO-MOP(HOIOTHYECKUX MPU3HAKOB CEMEHA BHICEBAIM Ha
nuTaTenbHyo cpeny Yarmeka.

Pe3yJ'leaT])I u 06cyslc)1e1me

Tpubvl, evidenennvieccemsan Sorghum vulgare Pers.Hacemenax Sorghum vulgare nHamu oOHapyXeHBI
(puc.1) 12 BumoB rpuboB, oTHOcAIMECS K 9 poaam, 5 cemeiictBam, 3 otnenam. O6HapyxeH B JKercaii-
ckoM paitone, FOKO, 3eproxpanunuiie ¢. MukosiH, Sphacelotheca sorghi Clint. ITlopaxatoTcst OTACITEHBIE
3aBSI3M B COIBETUH COpro. B HUX 00pa3yloTcst MPOJONTOBATHIC WU SHIEBUIHBIC B3AyTHS 3 — 12 MM
JUTMHOM, KOTOPBIC BBICOBBIBAIOTCS W3 4YeIllyeK. Pa3pociinecs 3aBsi3u TOKPBHIBAKOTCS HAJIETOM O€loro
[[BETa, COCTOSIIMM M3 OeclBETHBIX TU(. BHYTpeHHss YacTh 3aBS3HM 3aIOJHSACTCS IMOPOIIKOBHIHON
OJINBKOBO-KOPUIHEBOW CITOpPOBOi Maccoi. Ilocme pa3pymeHuss 000JI0YKH XIaMHIOCIIOPEI PACCHITAI0TCH,
W TOCEpEeNMHE pa3pylICHHON 3aBsi3M OCTAeTCs CTOJIOWMK, OOpa3oBaHHBIA W3 TKAHW PACTEHUS.
XnaMuIoCTIopsl TIApOBUIHBIC WK SMIIEBUIHBIC, PEKEYTIIOBaThie, 4 - 8 MKM B IHAMETpe, CONUBKOBOM
WJIN OJTMBKOBO-KOPHYHEBOH TIaaKoi 000roukoi. MH(EKIs coxpaHseTcss HaceMeHax.

Pucynoxk 1 - Kononus Fusariummoniliformenacpene Yaneka (20-ecyTku), BEIIeTIeHHbIECCEMSH Sorghumvulgare
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Sphacelothecaholci Jackson. IlopaxaioT 3aBA3u, KOTOpPbIE YIUIMHAIOTCSI U BBICOBBIBAIOTCS U3
HEMOPaKEHHBIX KOJIOCKOBBIX demryd. CHadama OOJIBHBIC 3aBS3U OBIBAIOT MOKPBITHI OEIOBATOM TOHKOMH
000JI0YKOH, MO3/IHEE OHA pa3pbIBacTCs, OOHa)Xas TEMHO-KOPUYHEBYIO Maccycrop. [locne pacnbuieHHs
CIIOp OCTaeTCsl 4YacTh TKaHEW 3aBs3d B BUACCTONIOMKA. XJIaMUAOCHOPHI IIApOBHUIHBIC, 9-8 MKM B
JUaMETpe, TEMHO-KOPUYHEBbIC, CKYUCHHBIE MM Pa30pOCaHHBIC, BUMMbBIMU TIPU CUIIBHOM YBEIHUYCHUH.

Ha cemenax copro 0co00 BpeJJOHOCHBIMH MTPECTABUTEIIMA MUKOMIOPHI SIBISIOTCS TPUOBI XpaHCHUS
Rhizopusnigricans, Mucormucedo, Aspergillusfumigatus, Penicilliumrugulosum. IlouBeHHBIE TPUOBI
Alternaria alternata, Fusarium sporotrichiellas var.poae, Fusarium moniliforme.
BwmukodaopeceMeHHOT0 MaTepraia Copro 3aHUMAlOT: OTHAeN Zygomycota BKIIOUaeT 2 BUAa, Ascomycota
7 BunoB, Basidiomycota 3 Buna.

[Ipu ucmonb30BaHUU METOAOB OOHAPYKEHUS TPUOHON UHPEKIIUN ¥ 2 HATOMUYECKOTO BBISBJICHO, YTO
CeMEHaMH TIICHWIBI TepemaroTcss Bo3Oyaurenu Rhizopusnigricans, Helminthosporiumsativum,
Macrosporiumcommune, Alternariaalternata, Septorianodorum, Tilletiatritici, Ustilagotritici. Cemenamu
s;umeHs niepenatorcs Helminthosporium sativum, Ustilagohordei.

TakuM 00pa3oM, BBISBICHHBIE HAMH BUJBI POJIOB IMOJEBBIX TpUOOB Botrytis cinerea Pers.,
Helminthosporium sativum Pammel, King et Bakke, H. avenae Eidam, H.oryzae van Br. de Haan Subram,
H.panici-miliacea Nisikado, H.turcicum Pass., Alternaria alternata (Fr.) Keissl, Fusarium nivale(Fr.)
Ces., F.sporotrichiella var.poae Bilai, F.moniliforme Sheldon, F.graminearum Schwabe, F.oxysporum
var. orthocerasApp. et Wr., IpUUHHSIOT OOJBIION Bpel CeMEHaM 3EPHOBBIX KYJILTYpP BO BpeMs HUX
BereTalyu.

BrlsBiIeHHBIE HAMU MTPEACTaBUTENH canpodUTHOI (uopsl — BUABI poaoB Rhizopus nigricans Ehren.,
Rh.oryzae Went. et Prin.,, Mucor racemosus Fres., Mucor mucedo Fres., Aspergillus fumigatus Fres.,
A.niger Thiegh.,, A.flavus Link., Penicillium rugulosum Thom, P.chrysogenum Thom,
P.verrucosumDierkuap. — TPUUMHAIOT Bpel CEMEHHOMY MaTepHaly IpH HENpaBUIBHBIX YCIOBHSAX
xpaHeHus. [Toka3aTenbHBIM B XapakTepe pPACHpPEACTICHUS CEMEHCTBUS POJAOB MHUKO(IOPHI SIBIACTCS
BJIMSIHUE POJIOBOTO U B U JIOBOTO pazHO0Opasusl.

B pesynbrare HCIONB30BaHUS aHATOMHUYECKOTO METOJa M IOJIEBBIX HAOIIOACHUI OKa3alioch, YTO
MHOTHE BUIBI, Kak, Harpumep Rhizopus nigricans Ehren., Helminthosporium sativum Pammel, King et
Bakke, Macrosporium commune Rabh., Alternaria alternata (Fr.) Keissl, Fusarium moniliforme Sheldon,
Tilletia tritici (Bjek) Winter., Ustilago tritici (Pers.) Jens. Ilepemaiorcs ceMeHaMH W BBI3BIBAIOT
COOTBETCTBYIOIINE 3200JICBaHUs PACTEHUI.

Tabmumal — BexoxkecTH 3I0POBBIX CEMSIH (3.C.) KyJIbTYPHBIX PACTCHUI U 3apakeHHBIX Alternaria alternata (4.3.)

19.11.2015 21.11.2015 23.11.2015 25.11.2015 27.11.2015

Buzot pacteiii 3.C. u.3. 3.C. 9.3, 3.C. u.3. 3.C. 9.3, 3.C. u.3.

Triticum aestivum 87 85 89 85 95 88 98 93 99 98
Hordeum vulgaris 86 85 90 85 92 88 96 93 98 98
Avena sativa 62 51 68 68 87 87 98 93 100 95
Zea mays 83 81 88 83 91 87 97 93 100 95
Oryza sativa 63 51 68 68 87 87 96 92 100 95
Panicum miliaceum 84 81 87 83 91 85 94 92 100 95
Sorghum vulgare 85 81 88 83 90 87 94 94 98 96
Pisum sativum 94 93 95 96 96 96 97 97 99 98
Phaseolus vulgaris 94 93 96 93 97 94 98 98 98 98
Phaseolus aureus 88 87 90 87 93 93 97 95 99 99
Glycine sativum 96 93 96 96 96 96 97 97 99 98
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BuyTpenHiolo uH(EKUHI0 BBI3BIBAIOT BuAbl ponoB Oospora, Fusariumuap., a HWHOTAA U
MpeICTaBUTeIN ponoB Rhizopus, Penicillium, Alternaria. CanpoduTHble TpPHOBI BCTPEUAIOTCS
HAIOBEPXHOCTH HENO3PEBIINX M MEPTBHIX TKaHeH ceMsH. HeKoTopble maToreHHbIe BUABI COBMECTHO C
canpo(UTHBIMH DPa3pylIal0OT TKAaHM W TPOHUKAIOT BHYTPh ceMsH. [lpuM NOBBIIICHHOH BIaXXHOCTH
canpouTHbIE BUABI OBICTPO Pa3BUBAIOTCS, BBI3bIBAsI 3a THUBaHHE ceMsH. OHU B OCHOBHOM IIPOSIBIISIOT
ceOsl B TIepro]] XpaHeH!sI, KOTa CO3/Ial0TCsl YCIOBHS IS UX Pa3BUTHUS (TIOBBIIIEHHAS BIXKHOCTB, IJI0Xast
BEHTWJISILMS, TOBBILICHHAS TEMIIEpaTypa u Jp.).

IIponyKTel >KM3HEACITCIEHOCTH Alternaria alternata, Onmaromaps  HWCCISHOBAHHUSIM HEKOTOPBIX
YVUEHBIX [6], TakkKe OKa3adrcCh TOKCHYHBIMH JJISI CEMSIH M IMPOPOCTKOB M TEM CaMbIM BIIMSUIM Ha POCT,
pasBUTHE PACTEHUH U UX MPOAYKTUBHOCTb.

Hammmu ombITaMu moka3aHo, 4To KyJbTypanbHble GUIbTpaTsl Alternaria alternata v Macrosporium
commune BIIEPBBIC JHU OINBITOB HECKOJIBKO CTUMYJIMPOBAIA POCT IPOPOCTKOB 3€PHOBBIX M 000OBBIX
KynbTyp, Ha 10-15-e cyTkm yrHeranu ux. BemectBa, mponyuupyemsle rpubamMu popa Alternaria
alternata, Taxke MHTEHCUBHO YTHETAJIM Pa3BUTHE IPOPOCTKOB 3€PHOBBIX U 00OOBBIX KYJIBTYD, CHUXKAS UX
B CXOecTh (Tabm.1).

BoiBoabl. PacTeHust U3 Takux CEeMSH OTCTAalOT B POCTE W Pa3BUTHH, HEPEAKO IOCEB TAKMX CEMSH
MOYKeET OBITh IPUYMHON Pa3BUTHUS KOPHEBOH T'HIIIM, OTMHPAHKE U HeJAOpa3BUTHE cTeOs1. Bee aTocHmxkaer
ypO’Kail MIIeHHUIIbI, SIMEHS, OBCA.

Ha rore KazaxcraneAlternarianopaxaer 3epHO MIIEHHIBI, SYMEHS, OBCa, puca, KyKypy3bl, Ipoca,
COpro, BBI3bIBasi YepHBIH 3apopim. CTeneHb NOopaKeHus 3epHa rpudbaMu Alternariapa3nuvna 1Mo rogam,
OHa 3aBUCHUT OT MOTOHBIX yCIOBHUII.

l'onoBHeBbIe TPUOHI, pa3pylIaONIe CEMEHA - apa3uThl. PaspylieHue snunepMuca 3epHa 3epHOBBIX
U ceMsiH 000OBBIX, KPYIISHBIX KyJIBTYp, 3JIaKOBBIX TPaB IMPOUCXOIUT B OCHOBHOM NPH MOPAKEHUH UX
roJIoBHEeBbIMH Iprbamu. IlopaxaroTcsi reHepaTuBHBIC OpPraHbl BETCTUPYIOIUX PACTEHUI.

Js GonpIIMHCTBA BO30YAWTENECH T'OJIOBHUM TEMIlepaTypa NMPOPACTaHUS XJIAMHIIOCIOP HaXOIUTCA B
npenenax +5-10°C, Bnaxsocts mouBbl — 60-65%. Y B030yauTeneil TBepHOll CETYATOH TONOBHHU
(Tilletiacaries) XTaMHIOCIIOPEI JIydllle IPOPACTAIOT TIPH Gosee BHICOKHX Temmeparypax (1o +20°C). Dot
Bul, a TakxeUstilagohordei(Bo30ynuTens TBEPIOW TOJOBHU SYMEHS) MOTYT Pa3BUBATHCS Ha 3JIaKOBBIX
TpaBax (TIBIpel, MATIIUK), KOTOPBIE SBISIOTCS TOMOTHUTEIEHBIM HCTOYHHKOM HH(EKIHH.

PesynbTaThl MHOTOUMCIICHHBIX HCCIEIOBAaHWH CBUAETENBCTBYIOT O TOM, UYTO NOYyOOpKH yposkas
3HAYUTEJILHOTO 3apaKEHUs CEMSH IJIECEHSIMH XpaHeHHUsI He npoucxoauT. MH(ekuus nmonagaet Ha 3epHO
BO BpeMs yOOpKH, 00paOOTKM W XpaHEeHHsA. M B yCIIOBHAX, OJArONMPHUATHBIX IS Pa3BUTHA ILICCEHEH,
3apaXx€HUE MPOUCXOTUT OUeHB OBICTPO[7].

[Ipu npounx paBHBIX YCIOBHAX 3apakKeHHIO 0oJiee MOJBEPKEHO 3€PHO, coleprKaliee 3HAUUTENbHOE
KOJINYECTBO IIOCTOPOHHMX IIpUMeceli M TPaBMHPOBAHHBIX 3EPHOBOK: IIPUMECH MOTYT CIYXKHUTb
WCTOYHUKOM WH(EKINH, YBEIUYNBATh BIAKHOCTH 3€pHA, ay TPAaBMHPOBAHHBIX 3€PHOBOK IOBBIIIACTCS
BOCIIPHUMYHMBOCTB K TIOpaXXeHUI0. YeM cepbe3Hee MOBPEXICHUE 3epHa, TEM HHTCHCUBHEEPa3BUBAIOTCS U
Iy 0>ke IPOHUKAIOT IUIECEHH.

Y cusieHHOepa3BUTHE IJIECHEBBIX IPUOOB B CEMEHHOM Macce MpH MOBBIIICHHON BIaKHOCTH BO31yXa
WIN CeMsH B TMEpBYIO0 odepenb OOBSCHSAETCA CICAYIOUIMMU HX OHOJOTMYECKUMH OCOOCHHOCTSIMH,
KOTOpbIE IENal0T WX KpaiiHe HENPUXOTJIMBBIMH K YCIOBHSM OKpY’Karolledl cpelsl: CIOCOOHOCTBIO
Pa3BUBATHCS NIPU HEBBICOKOM BIAXKHOCTH BO3JyXa U OTHOCHTEJIBHOW BJIAXKHOCTH BO3YyXa MEK3EPHOBBIX
TIPOCTPAHCTB; HEBBICOKHM TeMIeEpaTypHbIM onTuMyMoM (+10-26°C) 1 CHOCOGHOCTBIO Pa3BHBATHCS TPHU
Gonee Huskoli Temmeparype (+4°C); adpOGHBIM XapakTepoM bIXaHHs (OOBIMHO 3ePHOBAS Macca,
0COOEHHO TOJIBKO YTO 3aJ0)KEHHask Ha XpaHEHHe, UMEET JOCTaTOYHBIN 3alac KUCIOpOoIa); COAep KaHuEeM
rpubOB,  OOJNBIIOrOaCCOPTUMEHTAa  THIPOJUTHYECKHX  (EPMEHTOB, TIO3BOJISIIONIMX  HMHTCHCHUBHO
BO3/ICHCTBOBATh Ha IMOKPOBHEIE U 3aMacarolye TKaH! 3epHa.
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OCIMIIK TYKBIMJAPBIHJAAYBI 3EH CAHBIPAYKYJIAKTAPBIHBIH IAMYbBIH
7KOHE OJIAPIBIH OCEP ETY KAFJAUJIAPBIH 3EPTTEY

AHHOTaUMAA. OCIMAIKTEp TYKBIMAAPHIH 3aKBIMIANTHIH OAaCTBI MMATOTCHII CaHBIPAYKYJIAKTap — MapasuTTep
OoxpIm TaOBITAMBL. ACTHIK TYKBIMAACTap MEH acOYpIIak TYKBIMAAD SMUACPMUCIHIH 3aKbIMAAaHYBl HETI3iHEH OCHI
MaTOTeH1 0acThl CaHBIPayKYIAKTapAbIH OachIl amybIlHaH Oomanel. byl xarmalina BereTanusuIaHaThIH ©CIMIIKTEPAiH
Heri3ri Mylenepi 3aKpIMIaHabl. byHaai TYKbIMIap/iaH OHEeTiH eCIMIIKTEep/IiH AaMybl MEH OCyl Hallapiai/sl, Ker
Karnaiga ocbl TYKBIMIAP TaMbIPJbl LIPIHIIHIH, JKOWBUIY/BIH >KOHEecaOaKThIH JaMbIMaybIHBIH ce0ebi Ooublim
TaOblaabpl. AtanraH okariaiinap OMIAWIbIH, apraHblH, CYJIYJbIH OHIMIUIrH TeMeHnereni. KazakcTaHHBIH
OHTYCTIriHIeri AlternariakenTereH JOHAI JaKbULIAPABIH TYKBIMBIH 3aKbIMJANl, Kapa YPBIKTHIH Maiaa
OosysiHAaCOKTRIpaabl. Jlounepaindlternaria  caHpIpaKyJIaFbIMCH 3aKbIMIAHy JOpeXeciaya-pailbl JKargaiiapbiHa
0ainaHbICThI XKbULIAP OOMBIHIIA OPTYPITi OOJIA/IBL.

TyiiiH ce3aep: KYKIIaisl aypy, MaTOTeH IiaF3aiap, MUKOJIOTHS, JIoH, 3€H, OCIIT-0HY, CallpOQHTTED.
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TO THE QUESTION OF ORGANIZATIONAL-LEGAL BASES OF
ASSESSMENT OF CONSEQUENCES OF EMERGENCY SITUATIONS IN
THE REPUBLIC OF KAZAKHSTAN

Annotation. The beginning of the XXI-st century was marked by increase of the number of emergency
situations of natural and technogenic nature. Dynamic development of the industry and other spheres of the national
economy, undoubtedly, promote improvement of quality of life; however, together with the positive moments,
technical progress generates climate changes, has extremely high risk of danger in emergency situations. In this
regard the most urgent are the problems of development new and enhancement of the available measures of
organizational-legal nature, which promote increase in security of the population and the territories from the
emergency situations of natural and technogenic nature. It should be noted that at the moment organizational-legal
questions of the relations in the field of the prevention and liquidation of emergency situations are settled by the
legislation of the Republic of Kazakhstan insufficiently. In national regulatory legal acts about emergency and other
crisis situations there are no single approaches to determination of the concepts and categories, connected with
emergency situations; powers of state bodies are indistinctly determined by their prevention and suppression; the
order of use of the corresponding forces and means is not widely settled. Besides, in texts of legal acts there are
discrepancies, and, in general, the single system of the legal support of homeland security and management of crises
was not created yet. One more essential minus is excessively centralized nature of activities for liquidation of
emergency situations, and the fact that mitigation of consequences of emergency situations is the government
prerogative.

Key words: emergency situations, technogenic consequences, industry development, quality of life,
organizational-legal questions, liquidation of emergency situations, economic expenses, regulatory legal acts,
prerogative of the power, natural cataclysms.
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! Warminsko-Mazuri university, Olsztyn, Poland
? Kokmerayckuit Texunuecknii mactutyT KUC MBJI Pecniy6mukn Kasaxcran, kadepa coluaabHO-IyMaHATAPHBIX
TUCHUTUINH, SI3FIKOBOW M IICHXOJIOTHIECKOH moaroToBkH, T. Kokmeray, Pecny6imka Kazaxcran

K BOIIPOCY Ob OPTAHM3AIIHOHHO-ITPABOBbIX OCHOBAX
OINEHKU NOCJIEACTBUU YPE3BbBIYANHBIX CUTYALIUN
B PECITYBJIMKE KA3AXCTAH

AnHoranusa. Hagano XXI Beka 03HaMEHOBAJIOCHh YBEIMUYCHHEM KOJHMUYECTBA YPE3BBIYAMHBIX CUTyaluil mpu-
POAHOTO M TEXHOTCHHOTo Xapakrepa. J[MHaMH4YHOEe pa3BUTHE NMPOMBILIUICHHOCTH M HMHBIX C(ep HapOAHOrO XO-
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3HCTBA, HECOMHEHHO, CIIOCOOCTBYIOT YJIyYIICHHIO Ka4eCTBA >KU3HH; OJHAKO, BMECTE C ITOJOXKUTEIHbHBIMA MOMEH-
TaMH, TEXHHYECKHH NPOTPecc MOPOXKIACT M3MEHEHUs KIMMaTa, JIeNaeT YPe3BBIYaiHO BBICOKUM PHCK BO3HUKHO-
BEHMS YPE3BBIYANHBIX CUTyalni. B 3TOl CBsI3M Hanbosee akTyanbHBIMHE CTAHOBSITCS MPOOJIEMBI Pa3pabOTKH HOBBIX
U COBEPIICHCTBOBAHMSA HMEIOIINXCA MEp OPraHH3aLHOHHO-IIPABOBOTO XapaKTepa, KOTOpPbIE CIIOCOOCTBYIOT
MOBBIIICHUIO 3AIIUIICHHOCTH HACEICHUS U TEPPUTOPUI OT UPE3BBIYAWHBIX CUTYalUi MPUPOTHOTO U TEXHOTEHHOTO
xapakrepa. Ciegyer OTMETUTh, YTO Ha AAHHBIH MOMEHT 3aKoHoaaTenbcTBOM PecmyOmuku Kazaxcran opranusa-
IHUOHHO-TIIPAaBOBBIE BONPOCH! OTHOIIEHUI B 00NACTH MPEAyNpeXICHUS M JUKBUAALMU YPE3BBIYAMHBIX CUTYaIHi
yYperyanpoBaHbl HEAOCTATOYHO. B HallMOHAJIbHBIX HOPMATUBHLIX MNPABOBLIX aKTaxX O ‘lpCSBbI'-I&ﬁHLIX n Jpyrux
KPU3UCHBIX CUTYAIUAX OTCYTCTBYIOT €AUHBIC MOAXOAbI K OIMPEACICHUIO MOHATHH U KaTeropnﬁ, CBA3aHHBIX C YpE3-
BBIYAITHBIMHU CUTYalUsIMU; HEUYETKO OIPEEIICHBI IOJIHOMOUYHUS FOCYJapCTBEHHBIX OPraHOB M0 UX MPeXyNpeKICHUI0
U [IPECEUYEHUIO; HE B IIOJTHON Mepe yperyIMpoBaH MOPsAA0K NPUMEHEHHUs] COOTBETCTBYIOIUX cUl U cpeacTs. Kpome
TOro, B TEKCTaX MpPAaBOBBIX aKTOB HMMEIOTCS PA3HOUYTEHUS, U, B LIENOM, HE CO3/laHa €IuHas CUCTEMa IIPaBOBOIO
obecrieueHnsT HALMOHAIBHOW OE30TIaCHOCTH M yNpaBieHUs Kpu3ucamu. Ele OIHMM CyIIECTBEHHBIM MHHYCOM
SBISIETCSI UYPE3MEPHO LIEHTPATM30BAHHBIN XapakTep AEATeNbHOCTH MO JMKBHIALNK YPE3BbIYaiHBIX CUTYalHH, U TO,
YTO JIMKBUJIALUS TIOCIEACTBUNA UpE3BBIYAIHBIX CUTYALUH SBIIAETCS IPEPOraTUBOM rocyJapCTBEHHOM BIACTH.

KnroueBble ci10Ba: upe3BbIYANHBIE CHTYallMHM, TEXHOT'€HHBIC IOCIEACTBHS, Pa3BUTHE IPOMBIIUICHHOCTH,
Ka4eCTBO >KU3HH, OPraHMW3aI[MOHHO-IIPaBOBBIE BOIPOCHI, JIMKBUAAIMS YPE3BBIYANHBIX CHUTyalHH, SKOHOMUYECKHE
U3EP’KKH, HOPMAaTUBHO-TIPAaBOBBIE AKThI, IPEPOTaTHBA BIACTH, IPUPOJHBIC KATAKIM3MBI.

JaHHas cTaThs NOCBSAIIEHA H3YYCHHUIO TPOOIeM OpraHU3allHOHHO-TIPABOBBIX OCHOB OLIEHKH TOCIIEACTBUH
Ype3BBIYaliHbIX cuTyanuid B PecryOnmke Kazaxcran. B He#l mccriemyrorcs oOIIeCTBEHHBIE OTHOIICHHUS,
BO3HMKAIOIINE B 00JaCTH NPEAYNPEKICHUSA U JIMKBUAALUH YPE3BbIUANHBIX CUTYaAlUH, a TAKXKe IIPaBOBbIE
HOPMBI, PEryJIHpPYIOIINE Pa3In4HbIe acleKThl OpPraHU3aluOHHO-IPABOBOro OOecTeYeHus] 0e30MacHOCTH
HaceJICHUS U TEPPUTOPHIl B 001aCTH MpenyNpexKACHUS U IUKBUIALNN YPE3BBIYaHBIX CUTYALUH, a TaKkxKe
0CcOOEHHOCTH IPaBOIIPUMEHHUTEIBHON IPAKTUKY B JaHHOHU cepe 00IeCTBEHHBIX OTHOLICHUH.

OneHka COUMATbHO-3KOHOMMYECKUX TIIOCIEICTBUM Ype3BbIYANHBIX CHTyallii MPOBOJAUTCA Ha
ocHoBaHuM 3akoHa Pecmybmmkm Kaszaxcran «O rpaxkmanckoil 3ammre» ot 11 ampems 2014 roma [1],
Vxa3za llpesunenra PecnyOmuku Kazaxcran «O Konmenmum nepexonga PecnyOmmkm Kazaxcranm x
ycrounBoMy pasputuio Ha 2007-2024 rome» oT 14 wHosOps 2006 toma [2] u IlocranoBneHus
[MpaButenscTBa PecnyOnuku Kazaxcran «OO0 ycTaHOBIEHUM KiacCH(UKAIIMK Ype3BBIYaHHBIX CHUTYAIHH
IPUPOJHOI0 ¥ TEXHOTEHHOI0 Xapakrepa» oT 2 urons 2014 roga [3].

Onenka ymep0a M YCTaHOBJICHHE HEOOXOOUMBIX CHJI M CPEICTB Ha JIMKBUAALMUIO IOCIIEACTBUIM
CTHXMHHBIX O€JCTBUH aBapuii M KaTacTpod TPOBOAUTCS COOTBETCTBYIOIIMMH KOMHCCHSMHU TIO
MPEeIyNPEKACHUIO U JIMKBUAALWU UYPE3BBIYAMHBIX CUTYyallMH, B 3aBUCUMOCTH OT pa3MepoB 30HBI UC
(Tabmuma 1).

Tabmuna 1 - Ouenka ymep6a komuccusimu mo YC

Ne Macmrtado UC Komuccns mo UC

1 O0OmnekToBast OOBEKTOBasE KOMHCCHS

2 MectHas Komuccust roposa, paiiona, odnactu

3 PernonanbHas MexBeIOMCTBEHHAs! TOCYAaPCTBEHHAS] KOMUCCHSI
4 I'moGanbHast MexBeIOMCTBEHHAs TOCYAaPCTBEHHAS] KOMUCCHSI

[Ipn HEOOXOMMMOCTH, B 3aBUCUMOCTH OT BuAa u crenuduku nocienctsuii YC B coctaB KOMUCCHH
MOTYT OBITh BKJIFOUCHBI COOTBETCTBYIOIIUE SKCIIEPTHI M CIICIUAIUCTHI (Tabiuia 2).

Bosmemnienne ymepba TpUYMHEHHOTO 3J0POBBI0 U HMYIIECTBY (U3UYECKHX IUI] CTUXHUHHBIMU
OencTBUSMH, OCYIIECTBIIICTCS B Ipeneiax HEOOXOAUMBIX IS YAOBIETBOPEHHS MHHUMANBHBIX MOTPEO-
HOCTEH TOCTpaJaBIINX B cOOTBeTCTBHM ¢ «llpaBuiamu Bo3MelieHus Bpeda (yiiep0a), MPUUIUHEHHOTO
MOCTPaAaBUINM, BCJICICTBHE UPE3BBIUYANHBIX CHUTYallMi MIPUPOTHOIO XapakTepa» YTBEPKICHHBIMU
nocraHosieHueM llpaButensctBa Pecnyonuku Kazaxcran [2]. Bo3memnienne xe yiepb6a mpuanHEHHOTO
YC TeXHOTeHHOTO XapakTepa MPOU3BOIUTCS IPHUUNHHUTEIEM yIepoa.

HecmoTpst Ha co3maHHYI0 HEOOXOIUMYIO HOPMAaTHBHO-TIPABOBYIO 0a3y MO OLCHKE W JIMKBHIALUHU
nocnencteuii YC, B pecrryONuKe HET €AMHON METOAMKH 1O OIEHKe ymiepOa HAaHECEHHBIX CTUXHWHBIMU
OexcTBusMH, aBaprwsIMHu U Katactpodamu. Kak mpaBmio, komuccuu o UC mpoBOIAT ONEHKY yIepOa
3MAHUSIM U COOPYKEHUSIM, MHXCHEPHBIM KOMMYHUKAIMSM, 2 TaKKe CEIbCKOMY XO3SHCTBY (HOTHOIINX
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c/X KUBOTHBIX W moceBoB) [4, C.23]. Ilpu »TOM TPOBOIUTCS OIEHKA JMIIb MPSAMOro ymepda, a
HAaHECEHHOTO0 KOCBEHHOIO yIep0a 3KOJOTHH, 30POBBI0 HAacENeHHs, MOTeph SYKOHOMUYECKON MPUObLIH
MIPOM3BOACTBEHHOIO0 CEKTOpa M T.A. HE NPOM3BOAUTCHA. UTO 3HAYUTENBHO 3aTPyIHSIET IPOBEACHUIO
JEHCTBUTEIBHOM OLICHKH HaHECEHHOI'O COLUAIBHO-3KOHOMHUYECKOT0, SKOJOTHYECKOro U MHOro yuiepba
HACEJICHUIO U TOCYAapCTBY B LIEJIOM, a TAK)XE BBIPAOOTKU COOTBETCTBYIOLIMX YNPABICHUCCKUX PEIICHUN
110 MUHMMH3AIUHU UX nociieacteuii [4, C.24].

Tabmuma 2 - [IepedeHs crienManucToB MPUBICKAEMBIX TS OLeHKH yiiepbda ot YC

HaumeHoBaHue JKcnepT (CnennaaInucT)
PacTeHneBoiCcTBO ArpoHOM

’KuBOTHOBOJCTBO Berepunap

ITpOMBINIIEHHOCTD W HKeHep-CTPOUTEITh, HHKEHEP-TEXHOJIOT
Toprosus DKOHOMICT, OyXrainrep

Typusm OKOHOMICT, OyXTajuTep

O6pazoBanue ApPXHTEKTOpP, HHKEHEP-CTPOHTEID
31paBOOXpaHeHUE Bpay, snuaeMuosior, 3KOHOMHUCT

)KI/IJILE, CTPOUTEIILCTBO UM HEABUKUMOCTDH

APXHUTEKTOpP, HHKEHEP-CTPOUTEIh, SKOHOMHCT

BonocuabxeHne u KaHAIA3aALMS

I/IH)KeHep-CTpOI/ITCJ'[I), CaHTCXHHK

10 DnexTpocHabKeHHe DJEeKTpUK, HHKCHEP-CTPOUTEID
1 Tpancnopt Hnxenep-cTpouTelib, HHKEHEP —
JKEeJIC3HOZOPOKHBIX IyTeH
CBs13b WmxeHep mo cBsizu
3 OxpaHa OKpy>Karomiei cpeas DKOJIOT, HH)XEHEP-IKOJIOT, CIIEHUATUCT 110

JICCHOMY X03HﬁCTBy, ouosor

Brixog0oM W3 JIaHHOW CHUTyaluid sBJsSeTcsS pa3padoTKa COOTBETCTBYIOIIEH METOIUKH OICHKH
MOCTIEICTBUH CTHXUIHBIX O€ICTBUH, aBapuil U KatacTpod C y4eTOM YKa3aHHBIX MPOOJEMHBIX BOIPOCOB
[4].

Ha ceromuamuuii 1eHP B MHPE HCHONB3YIOTCS pa3iIdYHbIe METOAWKH IO OIEHKE ymiepda oT
TEXHOTEHHBIX, MPUPOAHBIX M aHTPONOTEHHBIX omacHocTed. Hampumep, BO MHOTHX CTpaHax 3amaaHOM
EBponer m JlaTnHCKOW AMEPHKH WCIIONB3YETCS METOAMKA, pa3paboraHHas BcemupHbIM OaHKOM u
I'moGanbHBIM (HOHIIOM CHIDKEHHS PHCKA CTUXUMHBIX OCJACTBHI M JIMKBUIAIIMKM UX mociueacteui [5, C.18].
JlaHHasT METOJMKA MO3BOJIACT OMPEICIIUTh COIUATLHO-IKOHOMUYECKHE TOCIEICTBUS JIIO00T0 OTICIHEHO
B3STOTO CTUXUHHOTO OENCTBUS, a TaKKe OIEHUTHh BO3JCHCTBUE Ha aKTUBHI OTICIHHO B3ATHIX OTpaciel
OSKOHOMHKHA. DTO TakXXe IMO3BOJSET MOBBICUTh YCTOMYMBOCTh K BHEITHMM BO3ICHCTBHSAM 32 CYET
pacCIIpPeHUs BO3MOXXHOCTEH BOCCTAHOBJICHHS YKOHOMUKH.

B Poccuiickoit @enepanuu pazpaborana EnnHas Me:xBeoMCcTBEHHAss METOIMKA OLICHKU yiiepda oT
Ype3BBIYAHBIX CUTYAI[Mil TEXHOT€HHOTO, MPUPOTHOTO U TEPPOPUCTUIECKOTO XapaKkTepa MpeaHa3HaueHa
Iu1st obecrieueHust nHGOpMaIIMel o oreHkKe yiiepda pykoBoauTeneit cyorekToB Poccuiickoit @eneparnuu
U CHEIHATNCTOB OPTaHOB, CIICIUAILHO YIOJHOMOYEHHBIX pEIIaTh 33aJa4yd TPa)xIaHCKON OOOPOHBI,
3a/1a4¥ TI0 TPEIYTPEKICHUIO W JIMKBUIAIINHA YPE3BBIYaiHBIX CHUTYallMi MPU OpraHaX HCIIOJHUTEIHbHON
BJIACTH cyOBekTOB Poccuiickoit denepammm [6, C.183].

C yderoM ombITa JAPYyTUX CTpPaH Npeiaraercs paspabotath MeToauKky Juis Kaszaxcrana B
COOTBETCTBHH C TOCYJIAPCTBEHHO-IIPABOBHIM M COIHMAIbHO-DKOHOMHUYECKUM IIOJIOKeHHEM cTpaHbl. C
0XBaTOM OCHOBHBIX TOCJTIEACTBHH CTHXWUHBIX OCACTBHH, aBapuid W KatacTpod (MPSIMOTO U KOCBEHHOTO)
JUTSE SKOHOMUKH, DKOJIOTHH, CEJIBCKOTO XO3SIMCTBa, 3paBOOXpaHEHUs, 00pa3oBaHusl, HHOPACTPYKTYPHI U
MH. Jp.

Metomuka oneHkn mocienctBuii YC mo3BonuT BBIpaOOTAaTh €AMHBIA MOIXOJ Ul MPOBEICHHS
OIICHKM BO3MOXKHOTO M (haKTUYecKoro yiiepba oT Jito0Oro BUIa CTHXUHHOTO OEACTBHs, aBapuil u
KaTacTpod.

Ilepen TeM kak OIEHHUTH COLMANBHO-3KOHOMHUYeckHe mocienctBus oT YC HeoOXoAMMO 3HATH, B
KaKOM HCXOIHOM COCTOSIHMH W YCIIOBHSIX HaXOZWIIHCH CEKTOpa M OOBEKTHl IKOHOMHKH, OKa3aBIIHECS B
30Hax OencTBuUs 10 BosHUKHOBeHus UC.

B cBs3u ¢ uem, BO3HMKaeT HEOOXOAMMOCTh B CO3JaHWU W pa3pabOTKM OaHKAa NaHHBIX, KOTOPBII
JTOJDKEH CO3/1aBaThCs 3a0JIaTOBPEMEHHO M YTOYHATHCS B TPOIIECCE TPOBEICHHUS OLIEHKH.
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Kocpennbli ymep0:

IIpsimoii ymepo: - CHIDKCHHE MTPOU3BOJICTBA

" - .
- IPUYHUHCHHBIN )XU3HU U 3N0POBBIO POAYKINTL
TIOZIeH; - CHIDKEHIHE IIPOU3BOIHUTEILHOCTH B
cepe yeayr;

- COIHMAITbHO-DKOHOMHUYECKOH
CHCTEME; - IOTIOJTHUTEIBHBIC 3aTPAThl B

oW e
- FOCYZAPCTRY; couunaneHoi chepe u OTx J?BHBIX
OTPACIIIX JKOHOMHKH;
- IIPUPOIHOM cpeie
PAPOA pedl - CHI)KCHHE HAJIOTOBBIX

MOCTYIIICHUM )

Pucynox 1 — Knaccudukanus BunoB yuepoa

baHK maHHBIX JOHKEH COCTOSTH U3 TPEX OCHOBHBIX KOMIUIEKTOB TAHHBIX:

1. UcxonHble maHHBIE MO O0BEKTaM U (PU3MYSCKUM aKTHBAM IPOU3BOJCTBEHHOIO M COLMAILHOIO
Ha3HAYCHUSI.

JlanHas craThsi BKIIOYAaeT B ce0s JaHHBIE O KOJIMYECTBE W BUIAX KHIIBIX 3[aHHUH, KOJIHMYECTBE H
TUTIaX O00pa30BaTENbHBIX W MEIUIIMHCKHUX YUPEKISHHH, IUTOMAISMX CelbCKOXO3IHCTBEHHBIX 3EMeEb,
KOJIMYECTBE M MOIIHOCTH OOBEKTOB JJIEKTPO- M BOJOCHA0KEHUH, KaHAJIU3AI[MOHHBIX CHCTEM,
MPOTSHKEHHOCTH U THIIAX OPOT (aBTO, /) U T.1.

B HEKOTOpBIX ceKkTOopax SKOHOMHKH OaHKW NaHHBIX TaKKe IOJDKHBI BKJIIOYATH B ce0s JaHHBIE O
CYIIECTBYIOIUX OOBEKTaX Ha TMPUICTAIOIINX TEPPUTOPHUIX, KOTOPhIE MOTYT OBITh BpPEMEHHO
WCIIOJIB30BaHbI JIJIS IPEAOCTABICHUSI HEOOXOAUMBIX YCIYT Ha IOCTPaaBIIel TEPPUTOPHHU.

2. baHK aHHBIX O MPETOCTABIEHUH OCHOBHBIX YCIYT.

B cratee comepkaTcs JaHHBIE O MPEJOCTABICHHUHM 0a30BBIX YCIYr B  IOBCEIHCBHOU
JKU3HEACSITEILHOCTH, HAlpUMep, JOCTYI K yciiyraM oOpa3oBaHus (TIPOIICHTHOE COOTHOIICHUE NETEH,
MOCENIAIOIINX [ITKOIIBI, CY3bl M BY3bI) H 3[I[pABOOXPAaHEHUs (0XBaT HACEICHHUS OECIIATHBIM WIIH TUIATHBIM
MEIUIIMHCKUM yCITyTaM) ! T.1I.

3. bank gaHHBIX 00 00BbEMax M BUJAX MPOAYKIIUHU U MIPOJIaKaX.

MpI npoaHaTH3UPOBAIN TOKA3aTEIN OCYIISCTBICHUS BCEX BHUIOB IKOHOMHYECKOH IesITeTHHOCTH,
KoTopble ObLIM 3amaHupoBaHbl A0 UC Ha Tekymuit u mociexayromue roapl. OHH BKIIOYAIOT B CeOS:
CTOMMOCTh 00bEMa MPOM3BOJACTBA M IPOJAX B CEILCKOM XO3SIMCTBE, MPOMBIILJICHHOCTH U B JAPYTUX
CeKTOpax, 00bEeM W CTOMMOCTh OCHOBHBIX YyCIyr (B O0OJAcTH JJIEKTPUYECTBA, BOJOCHAOXKCHHS U
CaHUTApHH, TPAHCIIOPTA U KOMMYHHUKAIIUH).

bazoBbie ypoBHH COCTOSIHHS OIIEHWBAaEMBIX OOBEKTOB JOJDKHBI OBITH 3207aroBpeMEeHHO BKIIIOUYEHEI B
COOTBETCTBYIOIIUE TeppUTOpHaibHbIe [lacmopra 6e30macHOCTH.

[Ipy BO3HUKHOBEHMH CTHXUIHBIX OCICTBHUI, aBapuil M KartacTpod HEOOXOTUMO OpPTraHW30BBIBATH
HaOmonenne 3a pasutueM UYC, a Takke NPOBOJUTH IPOTHO3HPOBAHHE PAa3MEPOB COIHAIBHO-
sKoHOMH4YeCKUX nocaencTeuii UC.

[IporuosupoBanue nocneacteuii UC MpoBOAKUTCS B IENAX ONMPEACICHHUS COLUATBHO-3KOHOMUYECKUX
MOCTIEICTBUHN IJISI KaXK/IOTO CEKTOpa U 00BeKTa IKOHOMHKH, a TAKKe BBIACICHHS] COOTBETCTBYIOIINX CHJI H
CpeICTB Ha JuKBUAanuto nocieactsuii UC u jxu3Heo0ecieueHus IOCTPAIaBIIero HaCeICHHS.

Taxxe mpu nporHo3upoanuu nocneacTeuit UC HeoOX0IMMO YUUTHIBATH CICAYIONIUE CBEICHUS
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- HeoOXoAMMOe BpeMs, a TaKKe KOIMYECTBO CHIJI M CPEJICTB JUISI BOCCTAHOBIICHHS Pa3pyIICHHBIX
00BEKTOB MPOU3BOJICTBEHHOI'O M COIIMAILHOTO HA3HAUYCHUS;

- HEoOXOIMMOE BpeMs, a TakKKe KOJMYECTBO CHJI U CPEJCTB HAa BOCCTAHOBJICHHME JOCTyIa K
COIMAJBHBIM YCIyTaM HACEIICHUS;

- HeoOXoanMoOe BpeMs, a TaKKe KOJHMYECTBO CHJ M CPEACTB Ha BO30OHOBJIEHHE MPOM3BOJICTBA
TOBApOB U YCIIYT.

OreHka COIUaAbHO-3KOHOMUYECKHX mocieAcTBrii YC 1Mo KaJIOMYy CEKTOpY B O0OBEKTYy SKOHOMUKHU
MPOU3BOANTCS TIOCPEICTBOM COTIOCTABIICHUS CUTYAINH, 0 ¥ ITOcie OeICTBHS.

s onpeeneHust 001Iero MacinTada ColualbHO-3KOHOMUYeCKuX nociencteuii UC B MaTepuaibHOM
UCYHCIICHUU, BO W30eXaHWE BO3HUKHOBEHUS BO3MOXHBIX TIPOOEIOB WJIM JBOWHOTO ydYeTa Npu
MPOBEJICHUN OLEHKH, HEOOXOJMMO YYHTHIBATh COIMAIBHO-DKOHOMHUYECKHE IIOCIEACTBAS BO BCEX
MOCTPAIaBIINX CEKTOPaxX U 00BbEKTaxX SKOHOMHKH.

[Ipu mojBeAcHWM WTOTOBOW OICHKU COLMAIbHO-3KOHOMHUYECKUX mocienctsuii UC HeoOXxomaumo
YYHUTHIBATH CIIEAYONINE TOKA3aATEIH:

- opMy COOCTBEHHOCTH (JacTHAs WJIM TOCYIapCTBEHHAS);

- CTENEeHb pa3pyLICHHs WIH MOBPEXACHUS 00BbeKTa, 000pyHOBaHUS U WHOTO MMYIIECTBa (JIETKOE,
cpenHee, TSHKENoe, pa3pyliecHe, 00Bajl WM MOJIHbIC Pa3pyIICHUE).

Jna pacdera CTOMMOCTH pa3pylIeHHAS WIH TOBPEXISHUS OOBEKTa, OOOPYINOBAaHWS W WHOTO
HUMYIIECTBA ONPECIAETCS 1Mo hopMyJie:

C = CoxCy
¢ 100

+C,+C, (1)

rae: C, - CTOMMOCTh PaspylICHHs! UK TIOBPEkIEHUs 00beKTa; C, - OCTaTOUHAs CTOUMOCTh 00bekTa; C, -
CTETICHb PAa3pYLICHUS WM TIOBPEXKICHHS OOBEKTa B MPONEHTHOM BbIpaxeHuu; C,- CTOMMOCTb
paspylieHUs WIKM TOBPexXAcHHUS 00opynoBaHus; C, — CTOUMOCTh Pa3pyIICHHUS WI TMOBPESKICHUS WHOTO
UMYIIIECTRA.

CreneHb pa3pylIeHNs WK TOBPEXKICHUS 3JIaHUS M COOPYKEHUS ONpeeNsieTcs o popmyIie:

C, = Xzt Chi * L; )

rue: C, - CTENeHb paspylIeHUs WM MOBPEKICHUS 00beKTa, %; Cy; - CTENEHb Pa3pyIICHUs MIIM OB~
PeXACHUS OTACIBHON KOHCTPYKLMH, 3JIEMEHTA UM CUCTEMBI 3IaHUS U COOpYKeHHUsl, %; L; - yaenbHbIN
BEC OTIENbHOW KOHCTPYKITHH, JJIEMEHTa UM CHCTEMBI 00BEKTa; N — OTJENBHBIX KOHCTPYKIIHIA, 2IEMEHTOB
WJTH CUCTEMBI 3/IaHUs (COOPYIKEHU).

VYienbHBIA BeC OTHEIBHOM KOHCTPYKIMH, DJIEMEHTAa WM CHUCTEMBI CIEAyeT NPUHUMATH 10
MpIWIOKEeHNI0 2 PykoBomsmero mokyMeHTa B cTpouTenbcTBe Pecmybnmukm Kazaxcran «IlpaBuia
¢dusnueckoro u3Hoca 3nanuil 1 coopyxenuit» PJIC PK 1.04-07-2002.

CreneHb pa3pyLleHUs] WIH TMOBPEKICHHUS 3/aHHs, COOPYKEHHUS WM CUCTEMBl OOBEKTa, UMEIOILETO
Pa3IMYHYIO CTENEeHb pa3pyIIeHUs OTJENBHBIX YUYaCTKOB, ONpeaenseTcs mo Gpopmye:

Cri = 2= Ci * P;/P, 3)

rae: Cy; - CTeneHb pa3pyLIeHHWs WM TMOBPEXKICHHUS 3JEMEHTa 3[aHMsI, COOPYXEHHS WM CHCTEMBI
o0BekTa, %; C; - cTeneHb pa3pyLUIeHHs UM MOBPEKICHNS y4acTKa KOHCTPYKIIMH, DJIEMEHTA UM CUCTEMBI
3laHUA U cOOpyxeHus, %. CTeneHb pa3pylIeHUs WIH MOBPEKICHUS OTAEIBHOTO y4acTKa KOHCTPYKUUH,
3JIEMEHTa WM CUCTEMBbI 3[JaHUS U COOPYKEHHsI OIpeeNseTcss myTeM o0cieloBaHMs €ro B Hatrype; P; -
pasmeps! (IUIOI[Ab UIH ITMHA) TOBPEKICHHOTO Y4acTKa, M” WIH M; P, - pasMepsl Bceil KOHCTPYKIIHH, M
WM M; 1 — YUCJO Pa3pyLIEHHBIX WIH MOBPEXKACHHBIX YYaCTKOB.

AJNTOPUTM OIIEHKH COITHATLHO-dKOHOMUYEeCKUX rocnenctBuii YC mokaszaH Ha PECYHKE 2.

[MocnencTBust CTUXUUHBIX OENCTBHIA, aBapvii U KatacTpod MPUBOIAT K CIEAYIOUIMM BUAaM yiiepba
[4, C.33]:

- yiiep0 KU3HU U 3I0POBBIO HACEITICHHS,

- 3KOHOMHMYECKHH yIep0, CBA3aHHBIN ¢ MaTepHAIbHBIMU MTOTEPSIMH, BEI3BAHHBIMU TOBPEXKICHUSIMH U
paspyLICHUSMH 30aHUH M COOPY)KEHHUH, HapylleHHeM HX ()YHKIMOHHPOBAaHMSA, 3aTpaTaMH Ha Tpeny-
npexaeHue u mukBuganuio YC;
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- 9KOJIOTHUECKHH y1epo;

- IpyTye BUBI yiiepba, B TOM Yuciie yiepO KyJIbTypHBIM IIEHHOCTSIM, MOPaBbHBINA yIiepo U T.JI.
JlaHHbIe BUIBI yiiep0Oa, HECBOAMMEBI IPYT K IPYTY U MOAJIEKAT pa3aeibHoMy yuety [4, C.34].

C6op cBeaeHui

Pacyet coumanbHo-
3KOHOMMYecKoro yuiepba no
CEKTOpaM M OTPACAAM 3KOHOMMKHM

Pacuer obuiero coumnanbHo-
3KOHOMMYecKoro yuiepba

OueHKa pucka coumanbHo-
3KOHOMMYecKoro yuiepba

MporHos counanbHo-
3KOHOMMYecKoro yuiepba

PucyHok 2 — AropuTt™ pacder COlMalbHO-3KOHOMHUUYECKHX nocuenctauit YC

B mensx momydenusi 0000IMIEHHBIX MHTETPATBHBIX OIEHOK BIUsSHUS ¢akTtopoB UC, mpeacraBuseTcs
BO3MOKHBIM HCTIOJIb30BaHHE IKOHOMHUYECKHUX OLICHOK HEIKOHOMHUYECKUX COCTABIIAIOMIMX COLMATBHO-
sKoHOMHYeckuX nocnenctsuil UC, B ToMm uncne ymepOa XKU3HM M 3I0POBBIO JIIOACH, SKOJIOTHYECKOTO
ymep6a, ymiep6a KyJIbTYPHBIM IEHHOCTSM, MOPAJIHOTO U APYTUX BUIOB ymepoa [5, C.27].

COop cBeneHH colMaNbHO-dKOHOMHUYECKMX TocnenacTBuii UC TOIICKUT OIMpEeNeNieHHIO 10
HepapXUUYECKUM YPOBHSM, IPEACTABICHHBIM Ha pUCYHKE 3.

OpraHu3auus (npegnpuatue)

PalioH, HaCceNHHbIM NYHKT

Pervon

(pattoH, obnactb)

Pecnybnuka

Pucynok 3 — Uepapxuyeckuil ypoBeHb ONpeAEIeHHUs COLUATBbHO-3KOHOMUYECKUX nocnenctsuit YC
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Ha navanpHOM sTame B KadecTBe oOBekTa ymepba or UC mnpuHMMaeTcs OTYHUTHIBAIOMIAACA O
COIMAJIbHO-3KOHOMHYECKUX TOCIENCTBUSAX OpraHm3anvs (MpenrpusTie), 3aTeM HEeNoCPeICTBEHHO
HACEJICHHBIN MyHKT U paiioH.

Ha crnenyromem osTame B KauecTBE TEPPUTOPHUATIBHOIO OOBEKTa COLMAIHHO-DKOHOMHUYECKUX
nocnencteuit UC mpuHMMaeTcs 00JacTh WM TOPOJ PECIyOJIMKAHCKOTO 3HAYEHUS B IIEJIOM C OXBAaTOM
BCEX HAXOMAAIUXCA HAa TEPPUTOPUU OpraHU3aIMil, TPEINpUATHIH, pPailOHOB W HACEJIEHHBIX ITyHKTOB
noctpanasimx ot YC.

Ha ypoBHe pernona ¢dhopMupyroTcss CBOIHBIE CBeACHHS O KpymHoMacmTaOHbIX YC: MECTHBIX,
PETHOHAIBHBIX, a TAKKe TII00aThHBIX.

Ha pernoHansHOM YpOBHE B KayecTBE OTpACIEBOrO OOBEKTa COIHMAIbHO-’KOHOMHYECKHX IOC-
nenctBuit YC mpuHMMAaeTCs COBOKYIMHOCTh OpTaHW3allMi, BXOASIINX B OTPacib, WM COBOKYITHOCTB
OpraHM3anuil ¥ HHBIX 00BEKTOB, Ha KOTOPHIX Tpon3onu YC onpeaeneHHOro BUaA.

Ha pecrny6nukaHCckoM ypOBHE B KadecTBE OOBEKTa COIMAIbHO-IKOHOMHUYECKHX mocienctsuii UC
MIPUHUMAETCSI COBOKYITHOCTh BCEX OpTaHM3aIui 1 pernoHoB Pecrryonmukn Kazaxcran.

OCHOBHBIM UCTOYHHKOM HH(OPMAIK O CONHATHHO-3KOHOMHUYECKUX TOCIEICTBUAX IOJKHBI OBITH
(dopMbI cTaTUCTUYECKOW HHGOpPMAIUK, CcoAepkaliie cBeaeHus o0 ymepoe or YC, HaHECEHHOM
OpraHW3ali{ WiIN palioHy (HACEICHHOMY ITYHKTY).

ConmansHO-3KOHOMUYECKHE TToCTeICTBUS, BbI3BaHHbIe UC B pernoHe, XapakTepu3yrTCs IPSIMBIMH U
KOCBCHHBIMH COIMAbHO-O)KOHOMUYECKUMHU MTOCTICICTBUSIMH.

IIpn omeHke conuanbHO-3KOHOMHYECKHMX TociencTsuii YC criemyer NpUHUMATH CIIEAYIOIINE
MOJIOKEHUS: TIPSMBIE COIHMAIbHO-DKOHOMHYECKHE TIOCIENCTBUS BKIIOYAIOT JBE TPYIIIBI H3IEPIKEK
OCHOBHBIX XO3SIICTBYIOIINX CYOBEKTOB (TOCYIApCTBa, GUINUECKUX M FOPHIUIECKUX JIULT).

HemocpencTBennbie connansHO-3KoOHOMIUYIecKkue ocieacTBus YC, B ToMm uwmcie [4]:

- ymepO 3M0pOBbI0 U MaTepUAIBHBIM IIEHHOCTSM HACEJICHHS, BKIIOYas TOJHYK WM YaCTUYIHYIO
yTpary >KUIIbsi © UMYIIECTBA;

- ymep6 ConMabHON M MPOU3BOJICTBEHHON HHPPACTPYKTYPE;

- yep0 OCHOBHBIM U 000POTHBIM (hOHIAM TPEANPHUATHI (BKIIOUYAs TTOTHYIO WM YaCTUYHYIO YTPaTy
3aracoB U MOTEPIO IUIOIOPOIUS, 3aTPSA3HEHHS MT0YB CEeIbXO3MPEAIPUATHIN).

Kpome Toro, Heo0X0AMMO YUIHTHIBATh 3aTpaThl Ha pearupoBanue YC.

3atpatsl Ha pearupoBanue Ha UC, Be13BanHyro UC, BKIIIOYAIOT, Ipekae Bcero [S]:

- TIPOBEJICHUE TIOMCKOBO-CIIACATENIbHBIX, aBAPUHHO-CIIACATENBHBIX U aBaPHUHO-BOCCTAHOBUTEIBHBIX
paboT, BKIItOUYas 3BaKyalnio, BO3BEACHNE 3aIIUTHHIX JaMO0, TPAHCIIOPTUPOBKY cHacaTeIbHONW TEXHUKU U
T

- IEPBUYHBIA PEMOHT ¥ BOCCTAHOBJICHUE ITOCTPAIABIINX, HO B LIEJIOM, TIPUTOIHBIX JUISl SKCILTyaTalluH
00BEKTOB, BKITIOYAS TOMa, 3[aHH H COOPYKEHHUS, TOPOTH, CETbCKOX03IHCTBEHHBIE YTOAbS U T.1.;

- pacxozpl Ha 3aBO3 MPOAYKTOB IMUTAHUS, JIEKAPCTB U MEIUKAMEHTOB, OIS bl U 00YBU, TOTUINBA IS
HACEJICHUS, TEXHUKH, CTPOUTEINBHBIX MaTepUaioB © T.J. — IS BCECTOPOHHEro oOecreueHHs
MOCTPa/IaBIIeTr0 HACEICHUS W TPOBEACHUS MEPONPHUATHI 10 aBapHUifHO-CHACATEIbHBIM M HEOTIIOKHBIM
pabotam B 30He UC.

[lepeuuncnenHble PKOHOMUYECKHE 3aTpaThl Ha pearupoBanue Ha YC BKIIOYAIOT B ce0s TpHU KaTeropHH
pHUCYHOK 4.

JlomomHuTeNnbHBIE pacxobl MOTpedyroTes Ha omnaty Tpyaa cun ['CI'3, Brimrodass JOOPOBOIBIEB U3
qrcia rpaKIaHCKOTO HaCeTIeHMS.

Pacxompr Ha xu3HeobOecmeuenne cuin I'CI'3 u HaceneHHs, B TEPBYIO OYEpelb TOJDKHBI OBITH
HaIlpaBJICHbl B MECTa BPEMEHHOTO PACCEICHUSI 9BaKyUpOBaHHOTO HaceneHus [7, C.8].

Pacxonsl Ha (YHKIMOHUpPOBAHWE W MOJJCPKAHHE B paboyeM COCTOSIHUU CPEJICTB pearupoBaHUs,
MIPEXKAE BCEro, TPAHCIIOPTA U CTICHINANTBHON TEXHHUKH.
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3aTtpatbl Ha pearnposBaHue Ha YC

JononHuTeNbHbIe pacxosbl

Pacxoapl Ha *kn3HeobecneveHne
cnn ICr3

Pacxoabl Ha YHKLMOHUPOBAHME

Pucynok 4 — DxoHOMHYECKHE 3aTpaThl HA PearupoBaHUE Ha YPE3BBIUANHYIO CUTYAIHIO

B ciyuae, ecnu mpu OLGHKE 3KOHOMHYECKOrO ymiepba OTCYTCTBYET BO3MOKHOCTH HOJTY4EHUS
HYXKHBIX BEIOMCTBEHHBIX U O(QHUIUAIBHBIX JJAHHBIX IO IE€PEYHUCICHHBIM KaTETOPHUAM 3aTpar, CIeryeT
OTPaHMYUBATHCS JKCIIEPTHBIMH OIEHKAMH M JOMYUICHUSMH, OCHOBaHHBIMH Ha OIBITE JMKBUAAIMH
MOCIIEJICTBUN CTHUXMMHBIX OeACTBUH, aBapuil M KaracTpo( mpouuibix jer. OAHAKO yKa3aHHBIH MeTox
npenonpeaesieT cyryoo mnpenBapuTenbHbIH, IpyOblli M O4eHb OOOOLICHHBIH XapakTep MPHUBEICHHON
HIDKE OLIEHKHM 3aTpatr Ha pearupoBanue Ha YUC. IIpu 3ToM, cienyer mpuHUMATH CIIEAYyIOIINe JOMyIIeHUs
[7,C.9]:

1) JomonHutenbHble 3aTpaThl Ha omaty Tpyna cun ['CI'3 o3HawaoT pacxolIsl Ha OIJary
JIONIOJIHUTEJIBHOTO 110 CPABHEHHIO CO IITATHBIM PEXKUMOM (YHKIMOHHPOBAHUS YKa3aHHBIX CHUJI BPEMEHH
U HaIpsDKEHHOCTU TPYJa. YUMThIBas JEHCTBUSA B PEKUME UPE3BBIYAMHON CUTyalluH, CIEAYET I0JIaraTh,
YTO YKa3aHHOE JIOTIOJTHUTENBHOE BPEMS COCTABIISIET 8 4ac/CyTKH (T.€. IOTOIHUTEIbHBIA pPaO04nil 1EHb).

IIpu sTOM cremyeT y4MTBHIBaTh HMO3HMLUIO JIEHCTBYIOIIETO 3aKOHOAATENBLCTBA, YCTAHABJIMBAIOILEIO
MaKCHMaJbHBI pa3Mep HaJ0aBKH 3a BBHINOJIHEHHE B MHPHOE BpeMsl 3a[ad, CBS3aHHBIX C PHCKOM JUIS
JKU3HU U 3710poBbd, B 100% ot oknana. [IpoomkuTeIbHOCTh YKa3aHHOTO BPEMEHH teaenyeT IpUHUMAaTh
paBHOH 45 cyTkam.

2) CraBka pacxo/lOB B pacdeTe Ha OJHOTO ciy’kalero, Bxoxsmero B coctaB cui ['CI'3, momxHa
BKJIIOYATh BBIMICYNOMSHYTYIO JOTMOJHUTEIBHYIO OIUIATy, 3aTpaThl Ha KU3HEOOECIIeYeHHE U UCXOAUTh U3
CPEIHET0 pa3Mepa JEHEKHOTO U BEIIEBOTO TOBOJILCTBHS.

3) YuwuteBas, 9YTO OCHOBY cpeAcTB pearupoBanusi Ha UYC COCTaBIAIOT TPaHCIOPT, CIEIyeT
NPUHUMATB Pacxobl HAa (YHKIMOHUPOBAHUE U MOJACPKAaHIE B paboueM COCTOSIHUU BCEX TPAHCIIOPTHBIX
cpeacts rpynmupoBku ['CI'3, T (mpexzae Bcero, Ha3eMHOIro, Ha KOTOpBIA cJedyeT MPOU3BOIUTH
YCJIOBHBIN TIEpecUeT 3aTpaT Ha IMTePEBO3KH aBHATPAHCIIOPTOM C KO3 huItmeHToM k= 1.5).

Bwmecre ¢ TeM crieyer npuHUMATh, 4TO:

- cpeqHHe 3aTpaThl Ey coCTaBISIOT mopsiaka 4,5 ThIC. TT./aBTO/CYT.;

- IPOJOJKUTEIBHOCTD SKCIUTyaTallMy C YUYETOM AOMYIICHHUs 00 OJHOBPEMEHHOM 3KCILUTyaTalli BCEX
TPaAHCIIOPTHHIX cpeacTB g = 30 CyT.

[IpuarMas BO BHUMaHHE TE€pPEUMCIIEHHBIE NOMYIIeHMd, 3aTpaThl Ha pearupoBanue cun ['CI'3, 3a
UCKIIIOYCHHUE PACXOAOB Ha >KH3HEOOECIIeUeHHE HACEeJICHHs, CIECAYeT OINpeleNisiTh IO Cleayromen
3aBUCUMOCTH:

C= (W{C*N'{C_VVH&‘* Nl-te _'/Vzces** Nzczs)*t_(Eti*T*k *q) (4)
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rne W,, — craBka pacxosoB B pacueTe Ha OJHOTO COTPYTHHKA YIOJHOMOYEHHOTO OpraHa B oOjactu
TPpaXTaHCKON 3amuThl; N, — YHUCICHHOCTHh TPYNIHUPOBKH CHJI YHOJHOMOYEHHOTO OpraHa B OOJIACTH
rpakIaHCKOM 3amuThl; W, — cTaBka pacxo/loB B pacueTe Ha OJHOTO BOEHHOCTyXkamlero HannonamsHoOM
rBapaun PecriyOnmukn Kaszaxcran; N, — YHCIEHHOCTh TPYNIMPOBKH cuil HarwoHanbHOW TBapauu
Pecrryommmkm Kazaxcran; W..., — cTaBka pacxolIOB B pacueTe Ha OJHOTO dYeJOoBeKa (OPMUPOBAHHS
rOCy/IapCTBEHHOM CHCTEMBI TpaKAaHCKOW 3amuThl; N,.,— YHUCICHHOCTh (HOPMHUPOBAHUIN TrocyaapcT-
BEHHOW CHCTEMBI IPAKIAHCKON 3alUTHI; ¢ — MPOAOKUTENBHOCTh BPEMEHH Ha BBINOJHEHHE B MHUPHOE
BpeMs 3a/1a4 CBSI3aHHBIX C PHCKOM JJISl )KU3HH U 370POBbs: 45 cyT.; E; — cpelHne 3aTpaThl Ha 3KCILTY-
aTaryio OJHOTO aBTOMOOWIIS 3a CyTKH: 4,5 ThIC. Tr./aBTo/CyT.; T — KONWYECTBO TPAaHCIOPTHBIX CPEICTB
TPYNIUPOBKH cuil, k — k03(h(UIMEHT Tepecyera 3aTpaT Ha MEpPeBO3KYy aBuarpaHcnoprom: 1,5; g—
MPOIOJKUTENFHOCTD IKCIUTyaTallid TPAHCIIOPTHBIX CPEACTB C YYETOM JOMYyLIEHHs 00 OXHOBPEMEHHON
SKCIUTyaTaluy BCEX TPAHCIOPTHBIX cpencTB: 30 cyT.

Kocsennsie conmanpHO-3k0HOMIYecKue mocieacTsust UC Taxske moapa3IesifoTCs Ha ABE TPYTIIIHI.

K mepBoii rpynme OTHOCATCS ONOCPEIOBAHHBIM MM KOCBEHHBIH yIIep0 Kak cyMMa IMOTepb OT
VOYIIEHHBIX BBITOJ] OCHOBHBIX XO3SIMCTBYIOIIMX CYOBEKTOB, OOYCIOBIEHHBIX IEMHOH peakIuei
HapylIeHUH yCTOMUYMBOCTH M HEMPEPHIBHOCTU XO3IUCTBEHHBIX CBS3EH, BKIIIOYAs, HAIIPUMEDP, BPEMEHHBIE
Pa3pBIBBI JIOTUCTHUYCCKUX U TPAHCIIOPTHBIX HETIOYCK, HEJOCTABKH CEIbCKOXO03HCTBEHHOM HpOILYKHI/Iﬁ Ha
BHYTPCHHUU U BHEIIHUU PBIHOK U T.II.

Ko BTOpoO#i Tpymiie oTHOCATCS 3aTpaThl W BBITOJABI YKA3aHHBIX BHIIIE XO3AWCTBYIOMIUX CyOBEKTOB,
CBSI3aHHBIC C BO3CHCTBHEM HOBBIX OOBEKTOB (BKIIOUAs JOMA, 3MaHUS W COOPYXKCHHUS, JOPOTH H T.I.),
B3aMEH MOCTPa/aBUINX KaK Ha CTAapbIX, TAaK U HA HOBBIX IJIOLIA/IKaX; C U3MEHEHHEM YCIIOBUI peanu3anuu
OCHOBHBIMHU XO3SIICTBYIOIIMMH CYOBEKTaMU (B MEPBYIO OYepellb TOCYyIapCcTBOM M OM3HECOM) MPUHSATON
Konnermun nepexona PecyOnuku Kazaxcran k ycroianomy passutuio Ha 2007-2024 romsr [2].

B saxmouenne ocobo xouercs OTMCTUTH, UYTO OLCHKAa IMPAMBIX COIHAIbHO-2KOHOMHNYCCKUX
MOCTIEICTBUH CEephe3HO 3aTpyJHeHa. MHpoBas MpaKTHKa IMOKa3bIBaeT, YTO Hamboyiee TOJHAS OICHKA
MONTydaeTcsl IyTEeM COYETaHWA WCIIONB30BaHUS MeETOoJa HENpEephIBHOW WHBEHTApHU3allud aKTHBOB
HpO(l)eCCI/IOHaJIbHI)IMI/I OICHOYHBIMHU U CTPAXOBBIMH OpTraHHU3alUAIMU C JaHHbBIMU I[eTaJ'II)HOI\/’I KOCMHYECKOH
CBEMKH, BMECTE C TEM aKTyaJIbHbI BONPOCHI OPraHMU3aLMOHHO-TIPABOBHIX OCHOB OLIEHKH YpEe3BBIYaHBIX
cutyanuii. JlaHHas mpoOremMa HaXOIWUTCS Ha CTaIUM W3YYCHUs, CTAHOBIEHUS W pa3BUTHA. CMBICT U
COACPIKAaHMUE TIOATOTOBKU JAaHHBIX JOKYMCHTOB BCCTIa KOPPEKTHPYIOTCA 00BEKTUBHBIMU O0OCTOSATED-
CTBaMH, CAaMUM BPEMEHEM.
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B. KozioBeknii', K.A. HapﬁaeB2

KA3AKCTAH PECITYBJIUKACBIHIAFBI TOTEHIIE KAFJAJIAP 3APJANITAPBIH
BAFAJIAY/JIbIH YUBIMJIACTBIPY KYKBIKTBHIK HET'I3IEPI MOCEJIEJIEPIHE

AnHoTauusa. XXI FaceIpaeiH Oachl TAOUFBI XKoHE TEXHOTEH/IBI CHITATTAFbl TOTEHIIIE JKaFIaiIapslH KoOer01 MeH
epeKIIeneH/ibl. XalblK HIapyallbUIbIFBIHBIH dCIpece OHIIPICTIH AaMy NUHAMHKACHl KOFAMHBIH QJICYMETTIK MOJEHH
eMip cypy JKaFJaiIapbIH JeKaiia )xKakcapThl, OipakTa COHBIMEH KaTap TEXHUKAIBIK IPOrpecc Kepi CHIIaTKa Ja ue.
EH OacThIChl OHBIH ocepiHe aya paiibl e3repil, KJIMMaTTa Kepi mporeccrep mnaiiga O6omna Oactaabl, coyl ceOenTeH
TOTEHIIIC JKaraainap Kayri xorapsiiaasl. Ockl OaFbITTaH alFaHIa TOTCHIIE XKaFaalaapabl OOJIaAbIpMayIblH KYKbBIK-
THIK-YHBIMIACTHIPY IIapajiapbl ©6T¢ ©3¢KTI Mocene OOJbIN TaObUIaabl. AliTa KeTeTiH karmai kazep Kazakcran Pec-
myOJIMKAChIHIA KYKBIKTHIK-YHBIMIACTHIPY IIapajapbliHa 6T¢ 30p KOHUI O6JiHII, KONTEreH ic-KUMBUIIAp XKacanyla,
Oipakra omap omi jge Ooyica KETKUTIKTI eMmec. YNTTHIK HOPMATHBTIK-KYKBIKTBHIK aKTiIEpJie TOTEHIIE KaFaaimap
TYCIHIT1 J)KOHE TOTEHIIE JKaFJalIapIarbl iC-OpeKeTTep OHAAFbl MEMJICKETTIK OWIKTIH KY3pETTIKTepi asfblHa NeHiH
HAaKTHl aHBIKTAJIMaFraH, OFaH OeINHEeTIH KapXbl Ke3Jepi MeH 0acka Mocelenepe TOIbIK KepceTinMereH. COHBIMEH
KaTap KYKBIKTHIK aKTUJICpHiH TEKCTepiHAe TOTEHIEe XaFmaiinapaarbl 0ackapy MeXaHU3MAEpiHIEe aHBIK OenTijieH-
OereH. by OaFbITTBIH Tarbl a Oip KEMIIUIrT TOTEHILE JKaFaaiinapasl OONIbIpMayAbIH KeMijli MEMJIEKETTIK OWITiK
JIET KOPCETIIreH.

KinTrik ce3nep: TeTeHIe xaFraailiap, TEXHOTSH bl 3apAanTap, OHAIPICTIH JaMybl, OMIp canachl, KYKbIKTHIK-
YBIMIIACTBIPY MOCEIIeNepi, TOTEHIIE JKaFaaiaappl KO, IKOHOMHUKAJIBIK MIBIFBIHAAD, HOPMATHBTI-KYKBIKTHIK aKTi-
Jiep, OMIIKTIH OKLIETTLNIr, TabuFaT KaTepiepi.
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TEACHING OF NATURAL SCIENCE SUBJECTS IN FOREIGN
LANGUAGE BY USING CONTENT BASED INSTRUCTION

Annonation. In Kazakstan, there is an aim to teach science subjects in foreign language. However, there is a
problem of how to teach science subjects in foreign language. For solution of this problem, this study aims to
investigate appropriation of three models of content-based instruction and comparision between three models of CBI
(content based instruction) and CLIL (content and language integrated learning) for teaching natural science
subjects. Content-based education is considered not only as acquiring the skills of language, but also acquiring the
content knowledge of natural science subjects. The advantages and disadvantages of each model of CBI and CLIL
were explained for the teaching content of any subject with foreign language. Analysing three models of CBI and
CLIL, which are aimed at the content and language teaching, the author proposes suggestions in terms of teaching
timing and order. After the method has been identified, teachers should be trained how to teach language through
content and how to teach content through language by the teaching methods of CBI and CLIL in accordance with
teachers” level of language and content.

Keywords: secondary education, natural science teaching, content-based learning, teaching models of content
based teaching, content and language integrated learning.

One of the issue discussed in Kazakhstan schools in the field of education is a teaching science
courses in a foreign language. Especially if courses are described in the current issue of the English
language. There are some approaches for teaching science courses; one of these approach is to learn
foreign language for science teachers. In this situation, science teachers learn English language later, they
did not learn during their undergraduate or graduate education. For example, if chemistry teacher do not
know English, he or she can tell chemistry contents by learning English language later. The second
approach is particularly in middle school to describe only terms of science content by science teacher. The
next approach is science teaching in English during education program of teachers. Ideally to be teachers
during the undergraduate program of Science in English and have completed undergraduate education is
to succeed in English. Then the teacher can tell the subject lessons as English.

In Kazakhstan, there are some studies about science teaching in foreign language by publishing book,
guide book and articles. One of these is a teaching tool recommended by the National Academy of
Education named after Y. Altynsarin. The purpose of the guide book, taking into account the low level of
multilingualism in secondary school students, to develop methods of teaching natural sciences in Kazakh
and English language. In this guide book, taking into account the English language problem for Kazakh
school science teachers, it is concluded that science teacher can teach science materials in collaboration
with the English teacher (1). In addition, according to method presented by Bulatbaeva (2), it is described
the way of teaching non-linguistic disciplines (biology, physics, computer science, mathematics, etc.), in
three or more language, in accordance of cognitive-communication approach.

In this study, we will present a new approach that is content based teaching to solve above problem.
In the presentation of content based instruction (CBI), three models of CBI and the relation between CBI
and Content and Language Integrated Learning (CLIL) will be compared.

Content and Language Integrated Learning (CLIL): Besides content based instruction, there is an
approach to integrate content and language that is Content and Language Integrated Learning (CLIL).
Dale & Tanner predicted the differences of Content-Based Instruction method (CBI) and Content and
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Language Integrated Learning (CLIL). They explained that CBI deals with teaching content in language
lessons whereas CLIL deals with teaching a subject during teaching language. CLIL lesson is divided into
two lessons; CLIL language lesson and CLIL subject lesson. But in CBI language teaching, teachers teach
second language through content [3]. We think that CBI lessons are the first and then CLIL lessons should
be. CLIL lessons are needed to have more language skills than CBI lessons. CLIL lessons are more
academic than CBI lessons. In Kazakhstan, a study has been done about CLIL by the National Academy
of Education named after Y. Altynsarin [4]. This study guide deals with learning principles, approaches,
forms and teaching technologies of science and mathematical course subjects (informatics, physics,
chemistry, biology, science), including CLIL technology (content and language integrated learning),
evaluation system of pupils' knowledge in integrated learning at the lessons of English language and
informatics, physics, chemistry, biology, natural science. CLIL is Content and language integrated
learning approach. CLIL refers foreign language learning as a necessary tool in the teaching of other
subjects. That is, through language learning in any subject, and therefore it is content course in a foreign
language lesson, not a foreign language course. This approach makes possibility to carry out teaching the
two courses at the same time, but the main emphasis is possible on language or discipline.

Content-Based Instruction: Content-based teaching is a teaching method that emphasizes learning the
language and content together [5]. Stoller persuaded that content based instruction (CBI) has a great
potential to promote content and language learning. It should be convenient for both content and language
teaching [6]. Subject and language are taught at the same time. Subject is a tool to teach the language or
language is a tool to teach content. Therefore, the content-based teaching learners with language skills and
knowledge of content find the opportunity to develop. Content-based instruction, rather than the language
of instruction curriculum revolves around content or information [5, 204]. Larsen-Freeman, D. predicted
that content-based teaching, rather than teaching the language curriculum revolves around content or
knowledge. The basic element advocated in training of content focused instruction is that the
understanding of language acquisition will occur in the content [7].

Richard Rodgers gives two basic principles of content-based instruction [5, 204-207]:

1. Language acquisition is more efficient than learning the language itself in the use of learning other
lessons.

2. Content-based is aimed at teaching students to learn a second language and prepares students for
academic studies.

Similarly Brinton, Snow and Weschler argue that Content-based training fulfill some basic conditions
in the language of instruction [8, 23]:

1. Content-based instruction will appeal to students' interests and needs;

2. Prepared in the target language to be used by students;

3. Built on previous learning experience of students;

4. Provides a focus on the sustainability of the use of the language;

5. Serves the necessary conditions for learning languages by providing meaningful uses of language.

There are three content-based language teaching models: theme-based, adjunct, and sheltered models.
Adjunct and sheltered models are based on learning second language and aimed to use the materials for
teachers in regular in English courses.

Theme-Based Model: This model makes integrated language skills learned by the subject (e.g., urban
violence, intercultural contradictions in the marriage practices of the world's natural wonders or broader
issues such as change). Topics to be interesting for the students, it should allow the implementation of
various language skills and be available to talk about the absolute subject. Topics are selected universally
by students from topics that can have very little information. Today this is the most useful and the most
common form of content-based instruction and is available in so many innovative textbook. This model
helps to develop language skills. Therefore, language acquations is rather more serious than content
knowledge.

Adjunct Model: In adjunct model language and content model are taught separately, but coordination
has been carefully provided. This model is mostly made of applications and tested in colleges and
universities. It is aimed to coordinate between language and content courses to improve academic success.
It is intended to establish close links. Depending on the specific objectives as defined by subject area
teachers to develop the language skills and concepts of content is the purpose of this model. The
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coordination problem can be encountered in this model. Providing in the course of compliance and
fulfilling as equal responsibility requires a special effort.

D. Brinton M. and A. Snow [9] said that this model is realizing by attending both teaching second
language learners and native English speakers by means of a supplied with course content and language
courses. The focus of teaching is different in these courses, but although content is the same. Content
teacher emphasizes academic concepts and the language teachers emphasize academic skills such as
reading and writing. In this model, language and content teachers need significant coordination. Usually,
the language teacher requires extra effort to be familiar with the content. For the utility of this model,
students have language skills and language level of students is to be enough. Students should be prepared
in special language programs. S. Davies, [10] and M. Met [11] explain adjunct model as two coordinated
courses: a content course and a language course. In this model language and content are taught separately,
but coordinated care is provided. In adjunct model [12], the language teacher tries usually for an extra
effort to be familiar with content because students could not have enough language skills. B.C. Dupuy
[13] says that students are enrolled concurrently in content and language course that are paired in adjunct
courses.

In this model, adjunct courses are often taught in addition to the main course. It's objective is to
acquire significant and target concepts or words within note-taking and text scanning of reviewing and
providing students with study skills and listening. An additional benefit of these courses from other is
helping to provide convenience to the understanding of terms and topics with learning academic concepts
and improving academic writing skills. Both language and contents are important in an adjunct program.
Both are separately given by teachers and separately emphasized.

Sheltered Model: Subjects are taught according to students' level of competence in a second language
with simplification by bringing together a group of students of insufficient foreign language. The reason
of calling “sheltered” is by providing special support given to regular staff and help understanding. Two
teachers work together to teach a particular subject. One teacher content expert and the other is a second
language specialist. Two teachers in the class can teach together or be divided in half between the two
classes at the same time in the classroom. For example, content experts give a short lecture and then check
to see if students understand the important words of English. This is a team work and education. It needs
the plan and course assessment of the teaching works closely with teams of teachers. Sheltered model [12]
known as the cause of helping learners to understand the lessons given to a special support will be
provided regularly.

In this model, learning contents are more prominent rather than language learning. This model is
implemented on insufficient classes in terms of language skills. The essential objective is to understand
content because of not enough the language level of students.

Table 1 - The overview of three models of Content-based Instruction

Sheltered Adjunct Theme-based
Teacher Content and language Content and language Language Teacher
Teachers Teachers
Focus Content Content and Language Language
Language Level Not enough Enough Enough

Lesson Format

Integrated course

Separated course

Language course

Problem

Coordination of two Teachers

Relation subject of content
matter and Language matter

Selected special daily topics
as content subjects

Discussion

Three models of the content-based teaching are mentioned and their features are shown in the Table
1. The implementation of above methods changes according to the purposes and objectives. These models
are preferred in accordance with the language level of students and learning objectives of the class. For
students with inadequate language skills sheltered model is appropriate, though, the theme-based should
be used for students with adequate language skills and if it is developed their language skills. The adjunct
model should be used in class where it is aimed both content knowledge and language skills. If the
language and content lessons are passed by both teachers in separate time, the adjunct model is used. In
this model, language teacher helps to correct errors caused by the content teacher and students and to
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develop language skills during the teaching of the content matter. The coordination is very important. This
is limiting factor of this model. The solution to this problem is the course to be passed by a single teacher
with teaching integrated content matter and language education in the same lesson of content and
language. This is ideal. However, it is limited to teach integrated content and language because of cannot
be found like teachers. It can be problem that it usually can not to be the language teachers with content
experts or the content teacher with language skills. Perhaps, the content teacher with language skills can
be educated in higher universities.

On this subject, Met [11] reported that which of the three models have been working on content-
based instruction are dependent on benefits in teaching and to achieve the goals. A better understanding of
these three models presented below figure 1. This indicator is based on models highlighted focus direction
between the language and content. Focusing both content and language appears in the adjunct model and
support each other in content and language to be targeting the best teaching.

Content Language g

Total Partial Sheltered Adjunct Theme-based Immersion courses

Figure 1 - Integration of content and language in Language teaching (Met, 1999)

It would be more appropriate to be taught by content teachers with content matter knowledge.
Language teachers cannot be taught the content matter. Because language teacher focuses on the language
skills, content teacher focuses on the topics of content. It is needed to be intermediate or more at least to
understand content. The terms of the content to be taught and understood by learners requires a certain
level of language. Therefore, the appropriate model is adjunct model. In this model, content and language
it is emphasized both. Shortly, for content teaching in foreign language, first is language learning at
appropriate level, second is content learning for students with an appropriate language level. These
aspects should be considered when adjunct model is implemented. Among the models of CBI, without
theme-based CBI used, since sheltered and adjunct models require a partnership of the language teacher
with a content-area specialist [14].

Table 2 - Comparison of Content — Based Instruction Models

Sheltered model Adjunct model Theme-based model
It emphasizes learning content instead It emphasizes learning It emphasizes learning
of language both content and language language instead of content
Content experts and second The language and content taught Teaching is done by creating a

language teachers give lessons in the | separately, but coordination is | team of content experts and foreign
classroom together. Special support is | meticulously supplied. The aim is to | language teachers.
given  with  auxiliary = members. | establish a link between language
Language lesson is given for the half of | lessons and content courses to
class and content lesson is given for the | improve academic success in college.
other half of class at the same time in
the same or other classroom

It is applied for insufficient foreign Students should be at the Students should be intermediate or
language intermediate or advanced level and | advanced level language
have enough language skills

Results

The essence of content-based teaching is content teaching through language and language teaching
through content. This is a kind of interdisciplinary study that combined the science of teaching the foreign
language will be carried out. Thus the teaching of basic concepts of sciences with this method will be
easier, streamlined and attractive. The development of language skills and achviement of students can be
performed with content-based instruction. CBI can help to overcome problems during content teaching in
English at schools.

If we were to rank for content teaching in foreign language; firstly foreign language teaching, then
content based instruction (CBI), and then content and language integrated instruction (CLIL). We can
give some recommendations of the research outcomes:

- The content-based instruction models should be needed to be better identified according to learning
objectives and outcomes.
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- Content and language teaching should be coordinal during teaching process.

- This research can be used as resource and course material to implement teaching methods used in
content and language teaching.

- During the instruction of content based, language teachers should establish on the accurate
information of the content in the sample sentences and text. Chamot and O’Malley had said that content
comprehension and content concepts is utilized as learning tool for academic learning [15].

- Teachers should be trained how to teach language, content based and language-content integrated in
accordance with teachers’ level of language or content.
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O0X: 372.85 .
Hbiima3z CaTblIMBIII

Cyneiiman Jlemupens yHuBepcurerti, Kackenen, Anmarsl K., Kaszakcran

MA3MYHFA HETI3JEJITEH OKBITY 9IICTH MAMJIAJIAHA OTBIPBIIT
KAPATBLUIBICTAHY IIOHAEPIH IIET TUIHAE YHPETY

AnHotanus. Kasakcranna okbITy XyileciHne, MoHIEpAi LIET TUIIHAE OKBITY Maceleci ajaFa KOWbUIObL. Alaiina,
JKapaThIIBICTaHy MOHAEPIH MIeT TiMiHAe Kamai yiiperyre Gomans! gereH cypak 6ap. OCBI MoceneHi IIemry YIIiH, 3epTTey
YMBICBIH/IA KapaTblIbICTaHy IMOHJEPIH OKBITY JKyHeciHIe Ma3MyHfa HerizzenreH okbiTy apictepi (CBI) meH MasmyH
skoHe Tinai uHterpanusiian okeity (CLIL) amictepi xonmaHbuiasl. Ma3MyHFa HETi3[enreH TULMIK OimiM Oepy TeK TULmiK
JIaFBLIAPIH Iy €eMeC, COHAaN-aK IOHAEPAiH Ma3MyYHBIH TYCiHy Oounblll caHanagsl. COHBIMEH KOca Ma3MYHFa HeTi3/e/IreH
OKBITY 9JIICTEpi JKOHE Ma3MYH KOHE TUIII MHTErPaIMsIan OKbITY IbIH APTHIKIIBIIBIKTAPEl MEH KeMIILUTIKTEpl TYCIHAIPiIII.
Ma3MyH MeH Tinni Oipre OKbITYIbIH OapiiblK TYpJepiHe Tanjay >Kacablll, OKBITYABIH MEp3iMi MEH TOpTiOi TYPFHICHIHAH
YCBIHBICTAp >Kacalumsl. MyFamiMaepmiH MasMyH JXOHE TUIAIK JAeHTeiilepiHe Kapaif, Oochl aHTBUFaH ojicTeMenepre
GaiinaHbICTBI OLTIKTUIIKTEPiH apThIPY SKYMBICTAPBI XKYPIi3ily KepeK eKeHi alThUIIbL.

Tyiiin ce3aep: opTa O11iM, XKapaTbUIBICTAHY IIOHIEPIH OKBITY, Ma3MYHFa HETi3[IeJrCH OKbITY, MA3MYHFa HEri3]elIreH
OKBITY/IbIH MOJICNBJICPi, MA3MYH JKOHE TiJIJII HHTETPALIUSIIAI OKBITY.

VK 372.85 .
Hpliima3z CaTblIMbIIT

Yuusepcuret Cyneiiman Jlemupens, Kackenen, Anmarsl, Kazaxcran

HNPEINIOJABAHMUME IPEJMETOB I10 ECTECTBEHHBIM HAYKAM
HA HHOCTPAHHOM SA3BIKE C IOMOIIBIO NHCTPYKIINHN
HA OCHOBE KOHTEHTA

AnHortanusa. OOpa3oBaTenbHble MHCTUTYTHl KazaxcraHa craBsAT 1I€JIbI0 NPENOJAaBaHUE ECTECTBEHHBIX HAayK Ha
HMHOCTPaHHOM s3blke. OIHAKO, KaK NpernoaBaTh Hay4yHble IPeIMEThl Ha uyxoM s3blke? Kak crenath npeaMeT HOHSATHBIM
U uHTepecHbIM? JlaHHOe HccnenoBaHue ObUIO NMPOBEICHO IS PELIeHUs 3TOH NpobieMbl. B cTaThe M3ydaeTcsl OMBIT
UCTIONIb30BaHMA TPeX Mojeneil 00ydeHus U cpaBHeHHe Mexay Tpems Mojensimu: CBI (KOHTEHT Ha OCHOBE MHCTPYKIHMK) U
CLIL (mpeaMeTHO-sI3bIKOBOE WHTETPUPOBAHHOE OOyYeHHE) Ha OCHOBE KOHTECHTA MJIsl IPENo-JaBaHHsl €CTECTBEHHBIX
HAYYHBIX JUCHMIUIMH. KOHTEHT Ha OCHOBE 00pa30BaHMUs paccMaTpUBaeTCs HE TOJNBKO Kak MPpUOOpeTeHHe HABBIKOB S3bIKa,
HO U IproOpeTeHne 3HaHus B 00JIaCTH €CTECTBEHHBIX Hayk. IIpenmyectsa u HenoctaTky kaxaoi monenu CBI u CLIL B
NPETOIaBaHNH €CTECTBEHHBIX HAYK OBUTH IpOaHaNIN3UPOBaHbI M 00bsiCHeHbl. AHamm3upys Tpu monenu CBI u CLIL, npu
KOTOPOM U3Yy4aloT COJep KaHKe MPEeAMETa OAHOBPEMEHHO C U3YUYEHHEM S3bIKa, aBTOP BBIABUIAET CBOM HMPEITIOKEHUS I10
MOBOJY BPEMEHH U IIOps/Ka MPernoJaBaHHs AUCUUI-THHBL. [lociie 03HAKOMIICHHS ¢ METOIOM YYHTEINs JOJDKHBI OBITH
0o0y4eHbl Kak IpernojaBaTh fA3bIK 4epe3 COJCp-KAHHE U KaK YYUTh KOHTEHT 4Yepe3 S3bIK C IIOMOLIbI0 METOMIOB
npernogaBarust CBI u CLIL cooTBeTcTBYIOMMI yPOBHIO UX BIaICHUS SI36IKOM U KOHTEHTOM.

KiroueBble ciioBa: cpeHee oOpa3oBaHue, 00yueHHEe eCTECTBEHHOE HayKa, KOHTEHT Ha OCHOBE MHCTPYKIUMA, MOJEIH
00yuyeHHs Ha OCHOBE KOHTEHTA, IIPEIMETHO-A3bIKOBOE HHTETPUPOBAHHOE 00yUYCHHE.

Caenenust 00 aBTopax:
Weimma3 CaTbulMbII - KaHOWZAT ITI€JarorHuecKUX HayK, JeKkaH (akyibTeTa MOPUCIPYIACHUUH M COLMAIbHO-
TYMaHUTapHBIX HayK, yauBepcutera C. Jlemupens.
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MECHANISM OF DEFENCE OF WOMEN AND CHILDREN’S RIGHTS
IN THE LEGAL SYSTEM OF THE REPUBLIC OF KAZAKHSTAN

Abstract. At the beginning of the third millennium, special attention was paid to the issue of children's and
women's rights. Specifically, the democratization of society, in addition to political and economic changes in the
countries of Central Asia created both opportunities and obstacles for achieving gender equality. This article
discusses the available legislation and pertinent issues with respect to the legal rights of women and children. In
short, the national legislation of the Republic of Kazakhstan, is not conducive to the realization and development of
women's and children's rights. Authors offer their own vision in the field of further enhancement of the system of
law of the Republic of Kazakhstan for the wide providing of the rights of women and children. Relevance of this
problem means that civilized countries of the West, Europe carry annually the largest international scientific
symposiums, where recommendations about adaptation of the national legal systems for universal providing of the
rights of women and children were done.

Key words: feminist movement, children's and women's rights, gender equality, Central Asia, Kazakhstan,
non-governmental women’s organizations, gender statistics, strategy of gender equality, institutionalization of
gender policy, realization of children’s rights.

In the modern conditions, special attention is paid to the topic of women's and children's rights. From
the perspective of jurisprudence, the feminist movement is considered a special movement in the theory of
gender equality. It is important to note, that in the late 1970s various feminist movements gained mass
character. The feminism inspired by socialist ideals proclaims a main objective fight against all forms of
operation, including the exploitation of women (L.T. Shineleva, 2010).

One of the necessary conditions of the creation of the democratic law-abiding state is the formation
and development of a flexible non-governmental sector, which is to allow and enable the free and real
participation of citizens in decision-making and management of social processes. We have to stress that
the special role in the development of the civil society belongs to women's non-governmental
organizations, which maintain actual influence to the legal policy of Kazakhstan. In accordance with its
strong legal base, stable legislation allows such women's organizations to develop and participate
independently of the state and society.

Famous researcher of the feminist movement during the Soviet period, B.P. Palvanova, has studied
the peculiarities of the provision of women's rights during the pre-revolutionary period, as well as the
formation of the legal status of women in Central Asia and Kazakhstan. Needs footnote

1. Ratification of international documents in the field women’s rights protection.

Critical international documents pertaining to the rights of women are as follows: The Convention of
the United Nations “On elimination of all forms of discrimination against women” (ratified in 1998); The
Convention “On the political rights of women” (ratified in 2000); The Convention “On nationality of the
married woman” (ratified in 2000); The Convention of the International Labor Organization of 1951 Ne
100 “On equal remuneration of men and women for work of equal value” (ratified in 2000).

The Law of the Republic of Kazakhstan: This focuses on State Guarantees of the Equal Rights and
Equal Opportunities of Men and Women. This legislation was adopted on December 8, 2009. Needs
footnote Article 10 of the legislation addresses the participation of employers, ensuring the equal rights
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and equal opportunities for men and women in the work place. The equal rights and equal opportunities in
the sphere of labor relations include:

- Execution of an employment agreement;

- Equal access to vacant workplaces;

- Aspects of professional development, retraining and promotion.

Adoption of this law has undoubtedly changed Kazakhstan to a new level of gender policy and has
brought state competence closer to the achievement of gender equality.

2. Introduction of gender statistics.

In order to monitor and assess the state of gender equality, it is necessary that there be statistical
evidence of progress or lack of progress in this area. In Kazakhstan the maintaining of gender statistics
requires the division of statistical data for men and women in important spheres of life. Kazakhstan has
published an annual collection of this statistical information called Men and Women. Needs footnote

In Kazakhstan, in situations of violence against women have led to the creation of a new form of the
statistical report, which analyzes not only the types and forms of violence, but also the persons, victims of
violence, etcetera. In 2001, the Department of Public Safety in the Ministry of Internal Affairs of the
Republic of Kazakhstan was created. It has an automatic databank for statistics on women's violence. It
obtains the information on many parameters: reasons and consequences of commission of violence, age,
and physical state. (D.Z. Mutagirov, 2008)

Moreover, in Kazakhstan, the introduction of the mechanism of public monitoring is planned. This
approach answers questions such as how effectively governmental bodies perform work, whether the
planned objectives are achieved, whether they correspond to real requirements of the population, how
they connect the budget and the purposes of state policy.

3. Acceptance of state programs and strategy.

Introduction of the state policy and large strategic documents is rather widely applied. However, for
Kazakhstan the adoption of national programs and strategies of gender equality development have been
calculated through the year of 2030, through the Strategy of Gender Equality in the Republic of
Kazakhstan. The strategy of gender equality in the Republic of Kazakhstan for 2006-2016 has been
approved by the Decree of the President of the Republic of Kazakhstan N.A. Nazarbayev as of November
29, 2005, Ne 1677.

The Strategy of Gender Equality in the Republic of Kazakhstan was the fundamental document in the
realization of a long-term gender policy for the state. The instrument of monitoring through the state and
civil society as discussed in the policy has been an important factor for the formation of democracy. In
this regard, each section of strategy includes the indicators developed the United Nation’s Women's Fund
(UNIFEM) for achievement of gender equality in policy, economy, education, family, healthcare and
prevention of violence against women and children.

The strategy of gender equality consists of nine sections in which strategic actions for achievement of
gender equality in the social and political life, economy are provided; implementation of legal and gender
education; strengthening of reproductive health of men and women; prevention of violence in the society
on the basis of sex; achievement of gender equality in family; strengthening of family and increasing the
role of education in the family; development of gender-sensitivity public consciousness.

Each section of the strategy contains considerable descriptive parts in different problems, with the
indication of the purpose, analysis of the situation, instruction regarding weaknesses and strengths,
possible risks and strategic tasks and strategic actions. Certainly, the value of this document consists of a
detailed study of each problem sphere in the field of gender equality achievement. For the first time, the
basic concepts, such as “discrimination on the basis of sex”, “direct and indirect discrimination”, concepts
of “the equal rights” and “equal opportunities” are determined in the national documents (V.V. Boytsova,
2006).

The downfall of this strategy is the lack of terms regarding the realization of specific actions as, it the
document is connected with a period of validity that is to span for ten years (2006-2016).

4. Institutionalization of gender policy.

In the Republic of Kazakhstan in 1995, an Advisory Council was created for the problems of family,
women and demographic policy under the guidance of the President of Kazakhstan. In accordance with
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the Decree of the President of the Republic of Kazakhstan, on February 1, 2006 Ne 56, the National
Commission on Affairs of Women and Family was created.

In Kazakhstan, the governmental institutions that regulate the questions of gender equality, have been
changed only three times. We can see the certain growth of the status of women’s organizations in this
area. All three bodies have been created under the guidance of the President of the Republic of
Kazakhstan.

5. Gender expertise of the normative legal acts.

For the first time, the normative legal acts in the sphere of gender policy have been enshrined in the
National Plan of Action for the Advancement of Women in the Republic of Kazakhstan. Such inclusion
was approved by the resolution of the Government of the Republic of Kazakhstan in July 19, 1999, Ne
999. The norm on obligatory gender examination in order to decrease social risks and damages entered
into the Strategy of Gender Equality of the Republic of Kazakhstan in the 2006-2016 publican cycle. In
2008 the guide to carrying out gender examination of drafts of regulations was approved.

In 2008 the Guide to Gender Examination of all drafts of normative legal acts was adopted. The
Guide of Gender Examination must carry out gender prescriptions. It was adopted through the efforts of
the National Commission on Lawmaking Activity in the government of the Republic of Kazakhstan. In
the management section, the principles and main stages of gender examination are defined and
ratifications have been made to the Resolution of the Government of the Republic of Kazakhstan, which
regulates the scientific examination; gender expertise of bills is carried out within the scientific
examination (G.S. Sultanbayeva, 2013). Kazakhstan was the first state of the CIS to require a gender-
focused examination of drafts of regulations.

6. Violence against women.

The law of the Republic of Kazakhstan “About Prevention of Domestic Violence” was adopted in
2009. Violence against women is extremely commonplace for Kazakhstan. In Kazakhstan, the
governmental bodies tried to regulate the questions of violence through normative legal acts. In 1999, by
the initiative of the President, special divisions on the protection of women’s rights against homicide were
created. Kazakhstan is the only country in the former Soviet Union that has created such divisions
(Urunbayev 2008). Activity of such divisions is carried out on the basis of the legislation “About the
Organization of Work of Divisions of Law-Enforcement Bodies of the Republic of Kazakhstan for the
Fight against Manifestations of Violence against the Women”. The Minister of Internal Affairs of the
Republic of Kazakhstan approved this instruction on October 26, 1999, Ne 535. The instruction allocates
the functions, forms and methods of work and staff of the specified divisions. The main tasks include
protection of constitutional rights, freedoms and legitimate interests of women from illegal
encroachments; coordination of the activity of the divisions of law-enforcement bodies in the question of
the prevention and suppression of violence against women; analytical research of the types, forms and
methods of violence against women,; rendering the legal aid to the population in the prevention and
suppression of violence against women.

With the adoption of the recent legislation “About the Prevention of Domestic Violence”, the
Republic of Kazakhstan has recognized the importance of paying careful attention to this problem.

7. Protection of the social and economic rights of women.

In 2003 the Republic of Kazakhstan created the Republican Fund for the Development of Small
Business Finance Projects of Female Businesspersons. The fund has financed the projects of
businesswomen for the total amount of more than 2 billion tenges (approximately $57 million dollars).
The legislation has led to a decrease in credit rates, averaging around 3%. As a result, the level of
women’s involvement in small and medium businesses today in the Republic of Kazakhstan is about 40%.

8. Quotas for women in Parliament in the Republic of Kazakhstan.

In the Republic of Kazakhstan there are no quotas of women representation in the Parliament of the
country. An introduction of the special measures of equality for men and women has been supported in a
number of states. For example, in the Strategy of Gender Development of the Republic of Kazakhstan for
2006-2016 there existed reference to the international practice of quotas in Parliament. Moreover, it was
recommended to the parties to increase the number of the women in the lists. However, in the Republic of
Kazakhstan this problem was not solved by legislation.
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The elections to the Mazhilis of the Parliament of the Republic of Kazakhstan and the Maslikhats
(local self-governmental bodies), which took place in March 20, 2016, have shown that the number of
female ex-deputies has remained in the renewed legislative body. Notable women are G. Karagusova and
Z. Baliyeva, etcetera. In previous years the number of female deputies in the Parliament of the Republic
of Kazakhstan comprised 24%, in 2016 it has grown to approximately about 31%.

9. Financing NGO’s by the state compromises the independence of NGO’s who receive money
from civil society.

The Law of the Republic of Kazakhstan “About the State Social Order”, has existed in Kazakhstan
since 2005. The law allows females to receive financing for important social programs and projects
through the government budget. The mechanism of state social orders and its influence on the
development of gender NGO’s possesses two sides: positive and negative. For the Republic of
Kazakhstan NGO suggests stable financing of an activity through the participation and the realization of
social state programs. From a positive perspective, it allows the number of NGO’s to remain steady.
However, in such situations there are inherent risks; the NGO could become “manual”, leading only to
state policy. This situation as it presently stands requires NGO’s to strive for an appropriate level of
autonomy from a parent’s state control. The independent role of NGO’s is an important civil society
safeguard from state neglect or state malfunction.

The six principles of the Declaration of the Children’s Rights suggest that, “intensive and harmonious
development of the child’s personality, the child needs love and understanding” (I.R. Chikalova, 2014).
The child must also be protected by the parents in the atmosphere of love, moral and material security; the
juvenile child should not be separated from the mother. The society and the bodies of public power pay
great attention to orphan children. Consequently, the state provides payments to large families in order to
preserve them.

In international law the protection of children’s rights is provided: a) any illegal intervention in
implementation of his or her right to private life, or infringement of honor and advantage; b) all forms of
physical or mental abuse, insult or abuse, absence of care or negligent address, ill-treatment or operation;
¢) economic exploitation and performance of any work which can constitute danger to his health or to
serve as an obstacle in receiving education by him or her, or to cause damage to his or her health and
physical, intellectual, spiritual, moral and social development; d) illegal consumption of drugs and
psychotropic substances; e) all forms of sexual exploitation and sexual seduction; €) non-human or severe
treatments or punishment; g) all other forms of operation causing damage to any aspect of welfare of the
child (articles16, 19, 32-34, 37 of the Conventions on the Children’s Rights). Thus, the rights of children
must be protected from all negative influences by the state and respective society.

The protection of children’s rights implies the following: restoration of any violated rights, creation
of conditions in cases of compensations, removal of obstacles inhibiting implementation of the law,
etcetera. It is quite necessary to specify, that “rights” do not suggest only political, economic and social
rights, marked in the Constitution and Family Code, but also the legitimate interests of the children,
contradictions between “rights” and “interests”.

It is well understood that in theory and in practice there have been two main forms of protection for
children’s rights: jurisdictional and non-jurisdictional. The jurisdictional form of protection suggests an
activity of the bodies for protection, generally authorized by the state, in the cases of violation or
challenged rights (courts, agencies of guardianship, law-enforcement bodies). Within the jurisdictional
form of protection, the general (judicial) and special (administrative) order of protection of the violated
rights exists. The non-jurisdictional form of protection implies the actions of citizens and NGO’s for the
protection of their rights and interests by law. Examples of non-jurisdictional forms of protection of
children’s rights are following: “Center of Support of the Children”, “Childhood without Borders”,
Association of Mothers-Heroes, who have many children “Gibrat”, Public association “Dostar”, etcetera.
Needs footnote

The mission of these organizations is to activate and involve children and adolescents in the creation
of civil society, and the creation of opportunities for the development of moral and physical health.

The activities of such centers suppose: the analysis of the position of children and adolescents in
Kazakhstan, reform of juvenile justice child protection systems, educational seminars (economic,
psychological, and legal) for the development of the child’s potential, the maximum development of the
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personality, talents and physical abilities of children. Thus, NGO’s make significant contributions to the
education of future generations in Kazakhstan.

When women’s rights are violated, the rights of children are also exposed to risk, assuming the
natural appointment of the woman to be a mother. Motherhood is the category which defines an exclusive
status of the female.

In the Convention of the International Labor Organization Ne 103 “About Protection of Motherhood”,
in Article 2 the term “woman” means ‘any female person, irrespective of age, nationality, race or
religion.” The defining sign of reference to a person in the category of “woman” is exclusively sexual, and
is received by the person by nature at the birth.

The concept of motherhood is irreducible to biological aspects of reproductive ability; no person
may limit the relations between mother and child directly after delivery and in the first year of the child’s
life. The concept of motherhood covers the communication of mother her children until the age of positive
responsibility for health and normal development of the children, realization of the rights and duties by
the children. Therefore, motherhood is not reduced to the biological reproductive function of the woman.

Many ask the logical question: what about the correlation between the categories “motherhood” and
“paternity”, are they equivalent? In response, it is possible to imagine that motherhood and paternity are
absolutely equal categories. There are no doubts about the social value of motherhood and paternity, the
role of both parents in the family and the education of children.

The term “child” means any child, regardless of the status of its parents, married, or not (Article 2 of
the Convention of the International Labor Organization, Ne 103). According to Article 1 of the
Convention on the Children’s Rights, “a child is any human being before the achievement of eighteen
years of age”. In Kazakh legislation, family law determines the child as a person who is under the age of
eighteen years — the age of civil majority by Kazakh legislation. From the eighteenth year onwards, one is
considered a completely capable adult. While using the term “children” in legislation, the value of such a
term can be varying. The term “children” can be used for a designation of specific blood relatives, sons
and daughters, the children, who have almost reached eighteen years of age. In the Constitution of
Kazakhstan there is one significant concept, “family”. The concept of “family” is the basis of family
relationships. The legislation does not define the concept of family, its value and paramount importance,
which is fixed into the Family Code. For much of history the concept of family remained a topic of debate
in jurisprudence. The definition of family has sociological, illegal character. The family is defined as free,
a private and untouchable element of society. In legal acts the concept of family is connected with the
establishment of a number of family members. In the Kazakh legal doctrine the family is defined as the
people, connected by personal non-property relations, property rights and duties, based on marriage and
education of children. In accordance with the definition of Article 23 of the International Convention on
the Civil and Political Rights, the family is the natural element of society, which is protected by the state
and society.

Members of the family are connected by family legal relationships. Family legal relationships arise
between spouses, parents and children, grandparents, siblings, and also between adoptive parents, trustees,
and actual tutors. Family legal relations are the relations constructed on mutual love and respect.

Family law regulates a special type of public relations- human relations in the connection with
marriage, creation of family, birth and education of children (M. Urumbayev, 2008). In this regard, it is
important to focus attention to the distinction of family legal relationships, settled by the standards of
family legislation. Family legal relationships are the relations between family members.

It is imperative that the categories “family legal relationship” and “family relations” remain distinct.
The latter category is much broader, as it includes not only the relations between family members, settled
by family law, but also the relations between different subjects, regulated by morals, legal norms,
traditional and cultural factors.

Motherhood, childhood, and family represent a large system of social factors, defining the condition
of society and the prospect of its progressive development, communication, and connection between
generations, full realization of the rights and duties of the person and citizen as well as the actual
realization of these rights and duties in social and private activity.

Protection of motherhood and childhood are matters generated by state law. The law includes
protections about birth, survival and more broadly the protection of children. The fundamental law
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provides general guidance. This is a constitutional mandate. The constitutional mandate is supplemented
by state legislation to give the constitutional prescriptions more efficacy. In general, the activity of the
state in the field of protection of motherhood and childhood can be divided into three layers:

1. The relevant acts, guarantees and norms of the realization of guarantees register. Programs at the
central and local levels are developed;

2. The mechanisms and institutions, directed to the realization of these guarantees and norms are
created;

3. Practice is acquired, institutions and norms are improved, and additional conditions are created
and corrected according to the changes of economic, social and other circumstances in the state and in the
world for the protection of motherhood and childhood.

Therefore, any organization aspires to create an effective system for the organization of work.
However, such “systems of organization” for the private interests of the company may not necessarily
enhance the interest of workers, including females, mothers, and children.

Market relations often do not promote social policy within the concrete organization (including
protection of the rights of mother and child) and occasionally they contradict it. It is “favorable” to unfair
employers to use child labor as an inexpensive source of work, to dismiss pregnant women in order to
preclude excess social freight. As a result, children are exposed to dangerous and harmful working
conditions, which may threaten their health and security. In other instances, young women are fearful of
becoming mothers, on the condition that they may lose their work and source of income. The market
economy dictates these working conditions.

Protection of motherhood is a priority issue in the Republic of Kazakhstan, especially in recent times,
during the period of transition to a market economy. The Constitution of the Republic of Kazakhstan
corresponds to the international legal acts of the UNO on human rights and testifies the significance of the
modern society to the family, mother and child. However, in practice these norms are occasionally
broken: child labor is used, young mothers are forced into perilous conditions.

In conclusion, we stress that research of the legal bases that protect the interests of the mother and
child is traditionally not a focus of scholarly attention. At present, the legislative mechanisms in
Kazakhstan are not sufficiently sophisticated to both understand the scope of the problems and prescribe
effective measures to remedy these problems. It is important that Kazakhstan develop stronger civil
society mechanisms to pressurize the state function that is charged with the enforcement of gender
equality and women and children’s rights.
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3.K.AwmnoBa, /1.0. KycaiibiHoB

KA3AKCTAH PECITYBJIUKACHI KYKBIKTBIK KYWECIHJIETT
AHA MEH BAJIA KYKBIKTAPBIH KOPFAY MEXAHW3M/IEPI

Anaarna. YIIiHII MBIHXBUIOBIKTEIH OachIHIa aHa MEH 0Oama KYKBIFBI MOcelelepiHe aca 30p KeHUT ayaapbuIy
ycringe. OpTanblk A3usmarbl KaIbINITACHIT KAaTKaH JOMOKDPATHSUIBIK KOFaMIap CasCH-dKOHOMHKAIBIK ©3repicre-
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PiHIH TYHI Heri3iHAe TeHIEPIiK Tele-TeHAIK KabITACTRIPFaH XKaFraalapAbl JKy3ere acelpyaa. bynm makamamga yiT-
TBHIK 3aHHAMaJarbl 6ajla MEH aHa KYKBIKTapbIH KOPFayAbIH HETi3/lepi MEH OHBI XKy3ere achlpy MeXaHU3MIepi Kapac-
TeIppUTFaH. Kpickapra aiitkanma, Kasakcran PecmyOnmmkachIHBIH YITTHIK 3aHHAMaJapbhlHAA oWen MeH OaJaHbIH
KYKBIKTApBIH KOPFaHTHIH MEXaHU3MAED asfblHa JEHiH )KeTiIMereH. ABTOpIIap e31epiHiH Ke3KapacTapbl MEH HYCKay-
napeiana Kazakcran PecrnyOsMKachlHBIH KYKBIKTBIK JKYHECIH OllaH opi Kapal JKeTiflipyle aHa MeH OanaHblH
KYKBIFBIH KOPFayJibl KAMTaMachl3 €Ty OJIIapblH KOPCETyre ThIPbICKaH. Bysl MaceneHiH KoFaM YIIiH ©3eKTiliria 0i3
bateic EBpomna ennepziH ockl Macesnenepre apHajIFaH *KbUla 6TKI3UIETIH XaJbIKapaJblK FAUIBIMU CUMITO3MYMIapAbIH
TaKbIPHINTapbIHAH KOPE a/laMbl3, OJIAP/IbIH KYMBICTAPBIHBIH KOPTHIHBICH! PETIH/E, OChI CUMITO3MYMIapAbIH YITTHIK
3aHHaMaJIapbl JKeTINipyre OarbITTAFbIH aHa MEH 0ana KYKbIFbIH KOPFay/IblH jKaHa OarbITTapbIH YCHIHATHIHIIBIFBIH
aliTa anamMsis.

Kinrrik ce3agep: (eMHHHUCTIK KO3Falbic, aHa MEH Oajla KYKBIFBI, T€HAEPIIK Teme-TeHmiK, OpTaislK A3zws,
KasakcraH, exiMeTTik emec aWenaep YHBIMIAphl, TeHISPIIK CTATHCTHKA, TEHACPIIK Tele-TeHIIK CTPATeTusChl, TeH-
JIEPIIIK cascaTThl HHCTUTYLIUSIIAY, Oaa KYKBIFBIH JKY3€T€ achIpy.

YK 341.85
3.K. Aronosa', 1.Y. Kycaunos®

'KasHAY, kadenpa npasa, r. Anmartsl, Pecry6imka Kazaxcran;
? KasHITY um.AGas1, obmeyHuBepcuTercKas Kadeapa MoIUTOIOrHHI
1 COIMAIBHO-(PMIIOCOPCKUX TUCIUILINH, T. AnMmatsl, Pecrybinka Kasaxcran

MEXAHW3M 3ALIUATHI IPAB )KEHIIUH U JETEN
B IPABOBOI CUCTEME PECIIYBJIMKU KA3AXCTAH

KirueBble ciioBa: (heMUHHCTKOE IBHKCHHUE, paBa JKCHIIMH U OSTel, T'eHAepHOe PaBEHCTBO, LIeHTpambHas
Aswms, Ka3zaxcraH, HENpaBUTEIbCTBEHHBIC JKEHCKUE OPraHM3alliH, T'eHICPHAs CTATHCTHKA, CTPATETHS TCHICPHOTO
PaBEHCTBa, MHCTUTYIIMOHAIN3AIINS TeHIEPHOM MMOJUTUKH, PeaTu3alus MpaB ACTeH.

AnHotanus. B Havane 3 TeicsyeneTrss 0co00e¢ BHUMaHHE OBUIO YJIEJICHO MPOOJieME MpaB KEHIIMH U JCTEH.
IIeMOKpaTI/BaLlI/IH 061HeCTBa, B COBOKyHHOCTl/I C IOJIMTHYCCKMMHU W 3KOHOMHWYCCKHMMH H3MCHCHUSIMHU, B CTpaHaX
entpanpHoit A3uu, co3/ana BO3MOXKHOCTH U YCJIOBHUS JOCTIDKEHHS TEHACPHOTO PaBEHCTBAa. B craThe m3ydaercs
HAIIMOHAJIFHOE 3aKOHOAATEIBCTBO B 00JIACTH 3aIIUTHI IPaB JKCHIIWH U JIeTel. Bkpariie, HallMOHAIBEHOE 3aKOHOa-
TenbeTBO PecryOnuku Kazaxcran He B OMHOW Mepe BhIpadOTano MEXaHH3M 3allUT MIPaB KCHIMUH U AeTeH. ABTOPHI
NpEeAJaraloT CBOE BHJCHHE B OOJIACTH [JalbHEHINEr0 COBEPIICHCTBOBAHMS IPAaBOBOM cHCTeMbl PecnyOnuku
Kazaxcran mns Hambonee TONHOTO OOECTCUCHHS NpaB JKCHIMUH U JeTell. AKTyaJdbHOCTh MaHHOW IPOOIIEMBI
3aKJIFOYaeTCsl B TOM, YTO Pa3BHUThIE CTPaHbl 3anajia, EBPOIbI €KErofHO MPOBOAAT KPYMHEHIINE MEXIyHAPOIHbIC
HAay4HbIE CHUMIIO3UYMBbI, TlIe JAlOTCS PEKOMEHAAIMH 10 aJanTHPOBAaHHIO HALMOHAIBHBIX 3aKOHOAATEIbCTB JUIS
YHHUBEPCAILHOTO 00eCTIeueH s IPaB KEHIIUH U JeTeil.
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Annotation. In the modern world there is a constant deepening of the process of transformation of science into
a direct productive force and production — into the practical application of scientific achievements. This article
describes the premises and conditions of the fundamental research activity in Kazakhstan. The analysis of a modern
system of evaluation of results of intellectual activity and its role in improving the productivity of such work was
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HAYKOEMKOCTb 9dKOHOMMUYECKOI'O
PA3BUTHUSA KASAXCTAHA

AHHOTanusi. B coBpeMeHHOM MHpe ITPOMCXOMUT MOCTOSHHOE YIriyOlieHHe mpolecca NpeBpalleHns HayKu B
HEMNOCPECTBEHHYIO MPOU3BOAUTENBHYIO CUILy, a MPOU3BOJCTBA — B NMPAKTHYECKOE NMPUMEHEHHE HAyYHBIX JOCTH-
JKeHUil. B cTaThe pacKkphIBarOTCS MPEANIOCHUIKKA M YCIIOBHS (DYHKIIMOHMPOBaHUS (yHIAMEHTAJIbHOW HaydHOH jes-
tensHOCTH B Kaszaxcrane. IlpousBeneH aHanu3 COBPEMEHHOW CUCTEMBI OLEHKHM PE3yJIbTaTOB HHTEIEKTYalIbHOU
JIESITEIFHOCTH U €€ POJIM B TIOBBIIIEHUN MTPOM3BOANTEIBHOCTH Takoro TpyAa. OIeHKa pecypCHOM COCTaBIISIOMIEH 1
OPTaHHU3aLMOHHO-IIPABOBOTO MEXaHNW3Ma pealn3allii MHTEIUIEKTYaIbHOH nestensHocTH B Kasaxcrane oOycnaBiu-
BacT MPEATIOKEHHUsS aBTOPOB 10 COBEPLICHCTBOBAHMIO CHCTEMBI 3aAIUThl MHTEJUIEKTYyalbHOW COOCTBEHHOCTH Kak
pe3ynbTaTta HHTEIUIEKTYalIbHOM JeATeIbHOCTH.

KarodeBble ciioBa: Hayka, HAYyKOMETPHYHOCTb, HAYKOEMKOCTb, HHTEJUICKTyalbHAsl COOCTBEHHOCTh, Hay4YHas
JIESITENIbHOCTb.

B pa3BuTHM 3KOHOMHKH TOBBIIIACTCS Poib HaydHOU chepsl. «IIporpecc Hayk, — nucan Konmopce, —
obecrnevynBaeT Mporpecc MPOMBIIUICHHOCTH, KOTOPBIA CaM 3aTeM YCKOPSET HayudHbIE YCIEXH, U 3TO
B3aWMHOE BIHSIHUE, JICHCTBHE KOTOPOTo OECHpPECTaHHO BO30OHOBISETCS, NOJKHO OBITh MPUYHCICHO K
HauOoJyiee JeATeIbHBIM, HanOoJiee MOTYIIECTBCHHBIM IPUYMHAM COBEPIICHCTBOBAHHS YEIOBEYECKOTO
poma» ) [1, c.58].

B 3TOM ciydae kiaccuueckasi poOU3BOJCTBEHHAS QYHKIUS OyJIET UMETh BUI:

Y=F(GLK,S), (D

rae G —3emis, L- tpyn, K - kanuran, S —Hayka.
HaykxoMeTpruHOCTh SKOHOMHUKH OIPEACISIOT IUIaTa 3a HMCIOJE30BAHUE MHTEIUICKTYyallbHOU COOCT-
BeHHoctu (MC), mnarexu; 1urata 3a ucnoib3oBanne VMC, mocryruienus. Mcmonp3oBanne 3apyOeKHBIX
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Hay4HbIX JOCTH)KCHUU B HKOHOMHKE XapaKTEepU3yeT pocT miaTsl 3a ucnonb3oBanue MC. Ecau B 2006 r.
IJIaTeXH 3a HUX cocraBisann $48439128 nomr., o B 2010 1. - $ 85536930 momt., B 2014 r. — 166072185
noJut. (Tabnuna 1).

Tabnuua 1- [lokazaTenn HaykoeMKocTH SKoHOMHKH Pecrry6nmiku Kazaxcran

Tloka3zarenu 2006 2007 2008 2009 2010 2011 2012 2013 2014
ITimara 3a ucnonb30- 48439128 67989400 86660560 65089100 85536930 94623340 152394269 147894953 166072185
Banue UC, miarexu
nout. CHIA texk.
LIEHBI
IInara 3a ucnoss- - - - - - - - 266600 1774000
3oBanue C, moc-
TYIUICHHS JIOJLL.
CIIIA Tek.1eHbl
3arpaTbl Ha Ucce- 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,16
JIOBaHUS U pas3pa-
06ot1ku, B % BBIT
Hcrounuk - [2 ]

BocTpe6oBaHHOCTE OTEYECTBEHHBIX HAYYHBIX TOCTHKEHHH XapaKTepU3yeT IUIaTa 3a UCIOJIb30BaHUE
NC, mocrymnenuns. B 2014 r. moctymienus 3a ucnonb3oBanue MC cocrasmmm $ 1774000 momn. [2 ].
[Mnatexxu Kazaxcrana 3a wucnonb3oBanue KMC mpeBbmaloT mocTymieHuss 3a Hux B 100 pas.
[IpenmymiectBeHHo KazaxcraH IUtaTUT 3a HCMONB30BAaHHE HAYYHBIX JIOCTIDKEHHWHA JPYTHX CTpPaH,
pa3BHUTHE UX HAYKH.

CHIA exeromHo mpoJaroT NpaB Ha HHTEIUICKTYyaJIbHYI0O COOCTBEHHOCTH Oonee ueM Ha 30 muipg.
JTOJUTAPOB, a TOJIOKUTENbHOE canbao LllTaToB mo omepamusM C HHTEIDIEKTYalbHOH COOCTBEHHOCTBHIO
COCTaBJISIET TOpsAKA JMABAANATH C JHNIHAM MIJUIHAPAOB JOJUTApOB. OJTO TMPEBBIIIAET IO CyMMe
poccuiickuii HeTAHOM SKCHOPT. Pe3kuii pocT ornepaiuii ¢ HHTEIUICKTYalbHOM coOcTBeHHOCTRIO B CIIIA
CTall BO3MOXXEH IOCJIC TOTO, KaKk pa0OTHUKAM YHHBEPCUTETOB Pa3pCIIWIM IAaTEHTOBATh B YaCTHOM
MOpAZIKE JTaXKe Te M300pEeTeHUs, KOTOphle MPOGUHAHCUPOBAHKI 32 CUET TOCYAapCTBEHHBIX TpaHTOB. He
CEKpeT, 4To (yHAaMeHTalbHas Hayka HMEET KOJOCCAJbHOE KOJHYECTBO IMPHUKIAIHBIX IOCIEICTBHMH.
[ltaTel MO3BONMIN OW3HECY ATHMH MOCICICTBUSMH I0JIb30BaThCsl. Kpome Toro, B Mupe Ha OJHOTO
ydueHoro mnpuxoautcs 10 MeHemKepoB, KOTOPbIE OTOHMPAIOT MEPCHEKTUBHBIE HAyYHO-TEXHUYECKHE
JIOCTHKEHHSA, CBOEBPEMEHHO MATEHTYIOT H300peTeHus, 3aHUMAlOTCA IPOJBIKCHHEM HAyKOEMKHX
TOBapoB IMa PBHIHOK. B Hamiel ctpane Ha 10 yueHBIX PUXOAUTCS OJMH MEHEKep. B pesynprate mpu
HaJUYUU Ha BHYTpEeHHEM pBIHKE 10 10 % BBICOKOTEXHOJOTUYHBIX TOBAPOB OPTaHU30BATh UX MPOAAKY Ha
BHEIITHEM PBIHKE BeChMa CIIOXKHO [3, ¢.45].

Ha nporshkenun mocnennux jer B Kazaxcrane pactyT oObeMbl (MHAHCHPOBAHUS Hay4dyHOU cepsl.
Ecmu B 2000 r. oObembl puHaHcHpoBaHuA HaydHOU cepbl coctaBunu 4706,8 muH.Tr., To B 2015 T. -
69302,9 miH. Tenre, yto Oonbmie B 14 pa3. OxHako 0o0beMbl pMHaHCHpOBaHUS HayuHOU cdepbl B BBII He
npesbimaot 0,2 % [4]. ns S5KOHOMHUKHM, HaleJeHHOW Ha MHHOBAI[MOHHOE pa3BUTHE, OCHOBAHHOW Ha
BBICOKOTEXHOJIOTHUYHBIX TPOU3BOJCTBAX W PA3BUTOM KCCICIOBATEILCKOM CEKTOpPE TakKoW 00beM
(MHAHCUPOBAaHUS SIBISIETCS HU3KUM. B COOTBeTCTBHE ¢ 3apyOeXHOH NPaKTHUKOHM, IUIs TOANEpKaHUS
YPOBHSI HayYHO-TEXHHYECKOTO MOTEHIMaa 3arpaTsl Kazaxcrana Ha HayKy JOJKHBI COCTaBISTH OKOJIO
3% ot o6bema BBII. Hampumep, B llIBeruu nanHbIil mokaszarens coctaBiseT 3,8%, Ounnsanun — 3,5%,
CHIA — 3,2 %, Anounun — 3,0%, [lBeitapuu — 2,73%, ['epmanun — 2,4%, npu 3ToM A0S rocydapcTBa B
3TUX pacxoax COCTaBIsIET B cpeaHeM 25-34%][5].

K ocobomy Buay Hay4HOW JEATENIbHOCTH OTHOCHTCS (PYyHIAMEHTAJIbHbIC MCCIENIOBaHUS. AKaJIEMHK
PAH B.JI. MakapoB oTMeuaeT: «CunTaercs, YTO Hay4YHbIC 3HAHUS CO3/IAI0TCS B CEKTOPE MO/ Ha3BaHUEM
«DyHnaMeHTabHAs HayKay. DTO OCOOBINA BHUJI IEATEIBHOCTH YeJOBeKa, ...Kak U Ky/na SBONOIMOHUPYET
¢dyHIaMeHTaIbHass HayKa — BOMPOC B HACTOSIIEe BpeMs UpE3BBIYAHO akTyadbHBIH. Kakue mpm sTom
HMHCTHUTYIIMOHAIBHBIE (opmbl Hanbosiee 3PPeKTUBHBI, Kak GopMupyercs omiara Tpyaa? OaHO3HAYHOTO
OTBETa Ha 3TH | MOI0OHKBIE BOMPOCH! HET » [6, c. 13].

OpranmzanionHasl CTPyKTypa Hay4HOH cdeprl (yHIaMeHTaNnbHBIX ucciiefoBannii Kaszaxcrana
Bkmouaer MOH PK, akagemudeckue HHCTHTYTHI, By3bl. K 0OLIECTBEHHBIM OpraHu3alysiM cQepsl
¢ynaamenTanbpHeIx uccnepoBanuii otHocutest HAH PK. Hecmotps nHa pedopmupoBanne, HAH PK ne

— 175 ==




Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

HAaIlleJ CBOIO HUIIY B Hay4YHOH cdepe (pyHIaMEHTAIBHBIX MCCIIECIOBAaHUN KaK BHICOKOMHTEIUICKTYaIbHAS
obmectBeHHas opranm3anus. HAH PK wmorma OBl BHIIOTHATH (QYHKIIUH CaMOPETYIHPOBAHUS U
CaMOKOHTpOJII ~ Hay4Hoi cdepbl  ¢yHmameHTanbHBIX  HccienoBanmii. [lo  mpumepy  Kuras
COCPEIOTOYHUTHCS Ha OOLIECTBEHHBIX HayKaX M cTaTh HammoHansHON Akagemueii OOmecTBeHHBIX Hayk
PK. Axamemuss Hayk Kwuras oObenWHWIa B CBOEM COCTaBE IOMHUMO aKaJIEMUYECKHX WHCTHTYTOB H
BY30BCKHE Hay4HbIE LICHTPBI, YTO MO3BOJMIO UCIOJb30BATh MOTCHIMAI BYy30B U CHU3UTDH PA3PhIB MEXKIY
aKaJeMHueckoil M By30Bckoi HaykoW. B Hacrosmee Bpemss B cTpykType Axagemun - 31
UCCIEeN0BATEIbCKUNA HMHCTUTYT, 45 HCCIEAOBATENbCKUX LEHTPOB, KOTOPHIE OXBATHIBAIOT BCE CTYIEHU
BEICIIIeTO 00pa3oBanust KHP u mocTBy30BCcKO# oaroroBk [7, ¢.360].

B Kazaxcrane B OCHOBHOM (QuHaHcHpoBaHHE (YHIAMEHTAJIbHBIX HAyYHBIX HCCIICTOBaHUN
NpOBOAMTCS TO OKeTHBIM mporpamMaMm koHkypcoB MOH PK. Koskypcel Ha QuHaHcHpoBaHHE
Hay4HBIX HCCIECIOBAHUMI NPOBOAITCS MO MPUOPUTETHBIM HAPABJICHUSAM Pa3BUTHS HAYKH, ONIPEACIIEHHBIM
IIpaBurensctBoM PK, B munie Bricieill Hay4HO-TEXHUYECKON KOMUCCHH.

Konkypchl Ha prHaHCHPOBaHHME HAYYHBIX HCCIICAOBAaHUN MPOXOASAT B TPH dTara (PUCYHOK 1).

I aram. O6paboTka 3astBOK

!

| 11 stan. [TonGop sKcepTOB |

| III sram. Ilposenenne 'HTO |

Pucynoxk 1 - Dtansl KOHKYpCOB Ha (PMHAHCHPOBAaHKE HAayYHBIX HccienoBannii B Kasaxcrane

I aram. O6paboTKa 3asIBOK.

1. IlpoBepka 3asBOK Ha COOTBETCTBHE TpeOOBaHHUAM KOHKYPCHOW JOKyMeHTanuu, IlpaBun
opranm3anui W mpoBeaeHus [HTD, IlpaBunm 06a3oBoro, TpaHTOBOTO M TMPOTPAMMHO-IIEIEBOTO
(brHAHCHPOBAHMUS.

2. ®opmupoBanue 0a3zbl 1 O0aHKA JAHHBIX DJICKTPOHHBIX BEPCHUM 3asBOK: TPE/ICTAaBICHHbBIC JaHHbBIC
BHOCATCS B 0a3bl NaHHBIX LleHTpa 11 qanpHelmeid 00paboTku, mepeaadn U XpaHeHusl.

3. AHanu3 3asBOK - BBIABILIIOTCSA KiacCU(HUKALMOHHBIE NMPU3HAKW, O0JACTH 3HAHMH, KIIIOYEBBHIE
CJIOBa, AJIs BBISIBJICHUSI TPEOOBaHUH K KBANU(UKALIUK U 3HAHUSIM [IOTEHIIUAIBHBIX SKCIEPTOB.

II stam. [TonGop 3kcrepToB.

1. Togbop kaHAMIATYp: MOWCK pENEBAHTHBIX pa0oT (ITyOJMKaIMii, TTATEHTOB), OICHKa ITyOJHKa-
IIMOHHOM AaKTMBHOCTU M PE3yJIbTATUBHOCTH HAyYHOW JEATEJBHOCTH AaBTOPOB paboT, CpaBHEHHE H
pamKHpOBaHUE KaHIUIATYD, 0J00peHre KaHauaatyp. KputepusiMu or00pa BBICTYAIOT: Y4eHas CTEIICHb;
OTBIT PabOTHI MO CHENHUATHHOCTH HE MEHEE 5 JIeT; COOTBETCTBYIOMIAs KBaNUpUKanus. [ SKCIepTH3bI
IIPOEKTOB U MPOrpaMM JOMOJIHUTEIbHBIMU KPUTEPHSIMHU SIBJISIOTCS: HAJIM4YUe OITyOJIMKOBaHHBIX Hay4YHbIX
cTaTell B peleH3UpPyeMbIX HayYHBIX XypHajlaX, MHAEKC XHWpIla He MeHee 5 3a mocieaHue 5 neT (He
pacmpocTpaHseTcss Ha Y4YEHBIX, CHEHHANM3UPYIOMIMXCS B 00JAacTH TYMaHUTAapHBIX, OOIIECTBEHHBIX,
MOJUTUYECKUX U COLIMANBHBIX HAYK).

2. @opMupoBaHHE HKCIIEPTHOW TPYHNBL: OTOOp W3 OAOOPCHHBIX KAaHIWAATYp HE MEHEe TpeX
IKCIEPTOB, C YUETOM Takux (HaKTOPOB, KaK BeTMUMHA MHIEKCa XHPIIA 3a MMOCIEeIHIE MATh JIeT; HaTnIne
PEKOMEHIAIMH OT BEOYLIMX MHPOBBIX YHHUBEPCHUTETOB M HAy4YHBIX OpraHU3alMid, WM 3KCIEPTOB,
UMEIONMX IyONuKalMyd B BEAYIIMX MHUPOBBIX HAy4HBIX JKypHajlaX, [0 HAay4YHBIM HCCJIECJOBAHMIM,
COOTBETCTBYIOIIUM Tematuke o0bekra ['HTJ; Hanuuue myOiaukanuii B aBTOPUTETHBIX PEIEH3UPYEMBIX
JKypHaJIax HMMEIOIIUX BBICOKHH HMIAKT-QakTop. JomomHUTeNbHBIMU (pakTopamu SIBIAIOTCS: HaIH4HE
OMBITa SKCIEPTHOM [HESITEIbHOCTH B 3apyOeXHBIX OpraHM3alusX, HAJIWYHE ONbITa YCIEIIHOTO
pyKoBOJCTBa  3apyOeXHbIM  TpaHTOM, HaywuHoe 3Banue (FullProfessor, Associateprofessor,
Assistantprofessor), Hau4Ke OMbITa yYacTUs B YCIICIIHO PeaJi30BaHHBIX HAYYHBIX MIPOEKTAaX.
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3. llpuBnedeHue HSKCIEPTOB: HaJaKMBaHWE KOHTAKTa C KaHAWIATOM, MpeJocTaBieHHe abCcTpakTa
paGOTBI, JaHHBIX HAYYHOT'O PYKOBOJUTCIIA U 3adBUTCIIA, AJId OLCHKH 3KCIICPTOM CBOEH KOMIIETEHTHOCTH
Y HAJTNYHS KOH(IMKTAa HHTEPECOB, 3aKIIIOYCHHE JOTOBOPA.

I stan. IIposegenne THTO.

1. IlpoBemeHne SKCIEPTH3BI: JKCHEPT aHAIM3UPYET NPEICTaBIEHHBIE MAaTEepHalbl, (OPMHUPYET
OKCIICPTHOC 3aKJIFOUCHUEC, IIYTEM BbICTABJICHUA Oa/UIoB 110 KaXaoMy HW3 KpPUTCPUEB U HUX
apryMEHTUPOBaHUS B pa3fieliec «KOMMEHTAPUU SKCIIEPTa», IPU HEOOXOAMMOCTH, B CIIyYasxX, BIHSIONIUX
Ha Ka4eCTBO OIEHKH, 3alpaIlnBaeT ¥ aHATH3UPYET JOMOTHUTEIFHBIC MaTepHAITbI.

2. CornacoBanue OajyIOB 1O KPUTEPHUSIM MEXIy UYICHAMHU 3KCIEPTHON TPYIIBL: DKCIEepT H3ydaeT
9KCIEPTHBIC 3aKIIOUEHUS, CPOPMHUPOBAHHBIC IPYTHUMH WICHAMH 3KCIEPTHOW TPYTIIBI, IeaeT 3aMCYaHuUs,
M3y4YaeT 3aMevaHus K CBOeMY 3aKII0UYCHUI0 U (OPMHUPYET OKOHYATEIFHOE 3aKIFOUCHHE.

3. ®opmuposanune 3akoueHuss [ HTD: Ha 0CHOBE CBOTHBIX OIEHOK AKCIIEPTHOW TPYTIIHI IT0 KaXKIOM
3asBke opmupyercs 3akaoueHue [ HTD, Brirodarolee corilaCoOBaHHbIC SKCIIEPTaMU OaJLIbI, & TAKKE UX
KOMMEHTapHH. OTall TakXke BKIIOYaeT (OPMHUPOBAHHE IO KAXKIOMY MPHOPUTETY PAHKUPOBAHHOTO
CBEpXy BHHU3 (10 BEIMYWHE WTOTOBOTO Oaiia) CHHCKA MPOEKTOB C YKa3aHHWEM JAHHBIX MO KaXIOMYy
MpOeKTy (3ampaminBaemMas CyMMa, HAMMEHOBaHKE 3asBUTeN | T.1.). [locie 3aBepiieHus: TpeThero sTama
TIOJIHBIN MaKeT NTOKYMEHTOB MO Ka)XXIOW 3asBKe, BKIIOUYAIOIIUN 3aiBKH CO BCEMH COMPOBOAUTEIHLHBIMU
nmokyMmeHTamu u 3akimrodeHuss [HTD, a Taxke paH)XKHpOBaHHBIE 110 UTOTOBOMY OallTy CITUCKH TIPOEKTOB
nepearTcs Ha paccMoTpeHre HalroHalbHBIM HayUYHBIM COBETAM.

HutennexTyanbHas ACSATENBHOCTh MPOIECC TBOPUYECKUHM, KOTOPBHIA HE YKIAIBIBACTCS B CTPOTHE
paMKu ¥ HE JaeT OKUAaeMble Pe3yJbTaThl B CTPOTO ONpEIEIIEHHOE BpEeMs W B 3apaHee OIpeeIICHHOM
oboreme. B Kazaxcrane TBOpUECKHI MPOIECC HAYIHOW ACATEIHHOCTH (OpPMANTM30BaH, U TMPOXOIUT PSIIT
sranoB. IIpm 3TOM O pe3yapTaTtax CcleayeT OTYMTHIBATBCS KaXAblid KBapTad sl MOJITBEPKICHUS
000CHOBaHHOCTH (MHAHCHPOBAaHWA. B ciaydae OTCYTCTBUS 3HAYMMBIX pPE3yJbTaTOB HAYYHOTO
WCCIIEZIOBaHUS B TIEPHOJ MPEIOCTaBIeHHs OoT4YeTa (MHAHCHPOBAaHWE MpeKpamaercs. B cury cnennukn
TBOPYECKOM JIEATSIILHOCTU PE3yJIbTaThl UCCIICIOBAHUS HE MOTYT MOSBUTHLCS MO rpaduKy, MOITOMY MOPOi
cepbe3Hble (PyHAaMEHTAIBHBIC UCCIEAOBAaHUS OCTAOTCS 0€3 TOJKHOTO BHUMAaHWUS M (DMHAHCHUPOBAHUSL.
[TosTomy xkemaTenpHO caeNaTh THOKAM OPTaHHU3AIMIO MPOBEIEHUS HAYYHBIX HCCIIEJOBAHHN B paMKax
KOHKYPCOB.

[To cTpykType 3aTpar BTOpOH 3Tam «IKCHEPTU3a MPOCKTOB U BBHIOOP OO0BEKTa (PMHAHCHPOBAHUS
ABIIsIETCS OoJiee 3aTpaTHBIM, TaK Kak MpeanojaraeT (UHAHCHUPOBAHWE CTPYKTYDP, OCYIIECTBIISFOIINX
BEIPA0OTKY TPHOPHUTETHBIX HANpaBICHUH WCCIENOBAHNSA, OpPTaHHW3AIMI0 W IMPOBEICHHE KOHKYpCa,
9KCMEPTU3Y IMPOEKTOB C MPHUBJICYECHHEM OTEYECTBEHHBIX M 3apyOE€KHBIX JKCHEPTOB. A pe3ynbTaThl
JISSATEILHOCTU JTAHHBIX CTPYKTYP HE MMEIOT CYIIECTBEHHOI'O COIHAbHO-IKOHOMHUYECKOro 3¢ dekra st
HayKd W SKOHOMHUKH CTpaHbl B 1enoM. [lo mHbOpManmoHHBEIM maHHbIM, B 2014 T. mis mpoBencHHS
HE3aBUCUMOW 3KCIEePTH3bl ObLIM TpuBjcueHbl 2990 skcrnepToB, n3 Hux 1759 3apybexubix[36] uz 59
ctpan mupa. [Ipu 3tom 71% 3apyOekHBIX YYEHBIX M CIEIHAIUCTOB I DKCIEPTU3BI MPOCKTOB OBLIN
npuBnedeHbl u3 ctpad Epponbl u CIIA. Ecnu ydecTts, 4ToO oriara Tpynaa JOKTOpa HayK B 3TUX CTpaHax
coctaBisier He MeHee 5 000 - 10000 momurapoB B Mecdll, TO Ha OILIaTy pabOTHI 3apyOeKHBIX SKCIIEPTOB
3aKNIaJBIBAIOTCSA OOJIBIINE CYyMMBI. B CBS3M C 3TUM CIeAyeT paluOHAIU3UPOBATh YHUCICHHOCTh
3apyOeXXHBIX DKCIIEPTOB ISl TPOBEJCHHSI HE3aBHCUMOM SKCIIEPTU3HI HAYYHBIX MIPOEKTOB.

[Ipouenypa mpuBnedeHus: 3apyOe HBIX AKCHEPTOB JUII KOHKYPCHOTO OTOOpa HAYYHBIX IPOEKTOB
MOYET OKa3aTh OTPUIIATENLHOE BIMSHUE Ha pa3BUTHE Hay4YHOU cdepbl. He siBisieTcss cekpeToM TOT (akT,
YTO HH OJIHO TOCYJIapCcTBO, HU OJUH CYOBEKT 3KOHOMHMKH HE 3aWHTEpPECOBaH B (POPMHPOBAHHUU
KOHKypeHTa. [lodToMy mpw TpOBEAEHWM KOHKypca HET TapaHTUU B OOBEKTHBHOCTH 3apyOeKHBIX
9KCIIEPTOB, KOTOPLIC MOT'YT HAMEPCHHO OTKJIOHUTH ICPCIICKTUBHBLIC IIPOCKTHI. K TOMY XK€ MpeajiaracMbiC
Ha PAacCMOTPEHHE MPOCKThl UMEIOT MPEUMYIIECTBEHHO TOJBKO Ka3aXCTAaHCKUE MATCHTHI, KOTOphIC HE
MOTYT 3alllMTUTh MX Ha pbiHKe EBpombr m Amepuku. K ToMy ke ciemyer ydecTh CyIIECTBOBaHHE
MPOMBIIIUIEHHOTO MIMHOHAXXa, W OTEYEeCTBEHHOE 3aKOHOJATENCTBO HE CIIOCOOHO B IIOJIHOM Mepe
3alIUTUTh OTEYECTBEHHBIX HCCIIeI0BaTeNell 1 HOBATOPOB OT TAKOTO PoJia IEHCTBHI.

Ha cerogssiiauii feHb CcylmecTBEHHas YacTh CpPEICTB, BBIAEISIEMBIX Ha HAyKy, YXOIUT Ha
peanmzanuio (GyHKIUH 110 OpraHu3aIiy JesTeIFHOCTH cephl HAyKH, Ha yIpaBlieHYeckne (HYyHKITUH, HO
He HETOCPEJCTBEHHO Ha UCCIIE0BaHUS.
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KoHkypchl Ha rpaHTOBOE (QHAHCHPOBAHUE MTPOXOIT NPU BBICOKOW KOHKypeHImH. [lo pe3ynbraTam
KOHKypca Ha TpaHToBoe ¢uHaHcHpoBanwe Ha 2015-2017 rr. Opmia omoOpeHa 17813asBka m3 4884
MOCTYIHUBIIINX, YTO COCTABJISIET MEHBIIIE MOJIOBHHEI[8].

Hecmotps Ha cnoxHOCTH B uHaHCHpOBaHWH, (yHIaMeHTalbHas Hayka KasaxcraHa pa3BuBaeTCs U
BHOCHT CBOH BKJIaJ B pa3BUTHE MUPOBOiIl Hayku. KomoccaabHbBIN BKIaa B pa3BUTHE MHPOBOW UCTOPHH U B
YaCTHOCTH B MCTOPHIO IIUBIIIM3AIIMYA HOMAJIOB BHecHa pyHIaMeHTalbHas Hayka Ka3zaxcrana. Apxeosoru
Kazaxcrana oOnapyxunu B crenmu Capblapka Hemaneko oT I. Kaparanma yHUKanbHYIO IpeBHIOIO
MUpaMuy, BO3BeeHHY0 B X V-X Bekax /0 Hallled Spbl. YHUKAIBHBIA CTyIIEHYaThIi MaB3oyiel «Oera3bi-
JAaHABI0aeBCKOTO» BPEMEHH HAIIOMHHAET 3HAMEHHUTHIE ETHIETCKHE NHPaMHAbl MPUMEPHO TOTO XKe
HUCTOPUYECKOTO Tepuoia M OCOOCHHO - CTyneHuUaTyr nupamuay ¢apaona Jxocepa [9]. Massosnei
BO3BEJIEH JJIsl MECTHOTO «(apaoHa» - BOXKISI WM KaraHa MECTHOT'O MOTYIIECTBEHHOTO TJIEMEHH IepHoaa
O3 HEH OPOH3HI.

B Bocrouno-Kazaxcranckoit obmactu B JonmuHe mapeid oOHapyKeHO mMorpedeHue «Yp:KapcKoit
NPUHIIECCHI», MOTMJIa CaKCKOM IpHHIECCH, IOXOpPOHEHHOH BMecTe cJjomaabMu. Haxonka
npensaputenbHo natupyercs [V-III Bexkamu o H.3.[ 10] B xameHHoM capkodare moj MacCUBHBIMHU
TPaHUTHBIMHU TUTUTaMH, Ha TIIyOWHE TIOYTH 2 METpa apXeoJIoTH MHCTUTYTa UM. Mapryiana oOHapy KHUIH
OCTaHKH MOJIOJIOW IKCHIIMHBl 3HATHOTO TPOUCXOXKAEHUs. Ha KocTsAX 4YenoBe4ecKoro CcKeJera
COXPaHWJINICh OCTAaTKH TKAaHU OT OJISKIIBI CHHETO M 3€JICHOTO I[BeTa. Y TOJIOBBI MOTPEOCHHON HaiIeHbI
30JI0TBIE CEphI'M W KaMEHHBIH JKEPTBEHHHK - HEIPEMEHHBIH aTpuOyT >KEHCKHX 3aXOpPOHEHHH TOTO
BpeMeHU. HanOombinyio LEHHOCTh MpEACTaBIseT OCTPOKOHEUHBIM 30JI0TOM ToJoBHOHM ybop, OoraTto
YKpalleHHBI PacTUTENBHBIMU y30paMHd B 300MOpQHBIM opHameHToM. [lo gopMe u opHaMEHTaTBEHOMY
BOIUIOIIEHUIO HAaXOJKa HAllOMHHAET HapOIHBIE Ka3aXCKHE J>KEHCKHE TOJIOBHBIE yOOpHI «caykene» H
«OopuK». YTpsoKb 7 KEPTBEHHBIX KOHEW yKpallleHa 30JI0TBIMU OJISIIKAMUA B CAKCKOM 3BEPHHOM CTHIIC
[11].

Hoctmkennss B oOmacth  (pyHZaMEHTANIBHOWM XHMHHM Ka3aXCTaHCKOTO YYeHoro mpodeccopa
XabuOymisr OciaHoBa BBICOKO OIIEGHEHBI MUPOBBIM HAYYHBIM COOOIIECTBOM. MeXIyHApOIHAS aKaIeMUs
aBTOPOB HAYyYHBIX OTKPBITUN M U300peTEHHI HEOTHOKPAaTHO Harpaxaana ero [12]:

— B 2003 r. 3a OTKpBITHE, CBA3aHHOE C BBEJCHHEM YHUKAJIbHOH HOBOH TEPMOIMHAMUYECKOMN
BEITMIMHBI CPEAHEH aTOMHOMN dHEPTHH 00pa3oBaHMs TBEPABIX BemecTB (K[ k/Momp*aToM), Mo3BoISIONICH
HE TOJIbKO KOJIMYECTBEHHO MPOTHO3UPOBATh U OIICHUBATH PAa3JINiUsl PEaKIMOHHON CIIOCOOHOCTH TBEPABIX
BemecTB (0e3 MpoBeJCHUsI SKCIIEPUMEHTa), HO U MPOrHO3MPOBATh CKOPOCTH HEM3YUYEHHBIX IMPOIECCOB.
Hcnonw3ys 3Ty BeIWuuHy, pacCuMTaHHY Ha ypoBHe atoma, X. K. OcmaHoB ycTaHOBHII HOBBIM 3aKOH U
COOTBETCTBEHHO TEOPHIO YIPaBIEHHS (PU3UKO-XUMHYECKAMH MpOIlecCaMy, MPOTEKAOIINMU Ha TPaHUIIS
TBEPJOE TEJIO — KUIKOCTh, U MOKa3aJl MIHUPOKUH CIEKTP UCIOIb30BaHUS B PA3IUYHbBIX 001aCTsIX HAYKH H
TEXHUKH;

— B 2004 r. 3a oTkpeITHE 3¢ (deKTa TaTbBAaHUYECKOTO NEHCTBHASI MEXKIy CylbQumaMu Ha TpaHUIES
TBEPJOE TEJIO — KUAKOCTh M pa3paboTKy 0OIIero MpHHIKIA PETryIHPOBaHUS ACUCTBHS TaTbBaHUIECKOTO
a¢dexra Mexkay cynbpuaaMi B BOIHOU cpere;

— B 2009 1. 32 OTKpBITHE TEOPHUH PEAKIMOHHOHN CITOCOOHOCTH (3aKOHA) BBIOOpa M 3(PPEKTHUBHOCTH
JIEHCTBUSL paCTBOPUTEINECH Uil BCKPBITHA (PAacCTBOPEHUS) TPYIHOPACTBOPHUMEBIX MHHEPAJIOB B YCIOBHUSX
nepepadoTKH MUHEPAILHOTO CHIPHS;

— B 2013 1. 3a 3KCIEpUMEHTaJIbHOE OTKPHITHE B YCTAHOBIECHHM B3aWMOCBSI3U MEXKIy JHTPOIHEH
aKTUBaIllMM pPAacTBOPEHUS M CKOPOCTH TpoIlecca W HETPATUIIMOHHBIMH TEPMOJAWHAMUYECKHMU
XapaKTePUCTHUKAMH, B YaCTHOCTH, CpPeJHE aTOMHOW 3HEPrHH O0pa30BaHUsI TBEPBIX BEIECTB, HOBOTO
XUMHYECKOTO CPOJICTBA U CTAIIMOHAPHOTO MMOTEHIIMAIA CUCTEMBl MHHEPAII-3JIEKTPOIHT-3JIEKTPOI.

B 2015 roxy o0bem puHaHCHpOBaHUS (PyHIAMEHTAIBHON HaykKu coctaBmi 4610620 ThIC.TeHTE, 3TO
nopsaka 32 % oT oOmero odObeMa MNPeayCMOTPEHHBIX cpeacTB[13]. B OCHOBHOM rocyaapcTBOM
(UHAHCHPYETCSl COBOKYIHOCTH PaboOT, HAIPaBICHHBIX Ha MOJYYCHHWE HOBBIX 3HAHWN M MPaKTHYECKOE
MpUMEHEHNe TIPY CO3JaHUY HOBOTO M3/EIHS WM TEXHOJOTHH - (pyHIaMeHTallbHas, IPUKIAAHAsS HAYKU U
BHeApenue HMOKP( Hay4HO-MCCIeIOBAaTEIBLCKAE W OINBITHO-KOHCTPYKTOPCKUE pa3paboTku). B wurore
NPOMCXOAMT paclblICHHE TOCYIJapCTBEHHBIX CpPEACTB. B  MepcrnekTHBe TrocynapcTBY — CIeXyeT
COCPEIOTOUYNTECA Ha (pMHAHCHUpOBaHWM (DYHIAaMEHTALHOW HAYKH, a MPUKIAIHYI HAayKy W BHEIPECHHE
HUOKP nepenaBars Ou3HECY.
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Heobxomumo 3 peKTHBHO MCHOIB30BaTh HAYYHBIA MOTEHIMAN aKaJAeMUYECKHX WHCTHTYTOB. AKa-
JleMHYecKas cpesia 00IaJaeT COBOKYITHOCTBIO YCIOBUH, 3HAHUN W OMBITA JUISI OCYIIECTBIEHUS HCCIIEN0-
BaHM M TIOATOTOBKHM HAYYHBIX KaApOB AJsl HayuHOU ceprl. B To ke Bpems B By3ax coxpaHsieTcs oope-
MeHeHre npodeccypbl O4eHb BBICOKOW Yy4eOHOM HAarpy3KoH, 9To 00yCIaBInBaeT HEAOCTATOK BPEMEHH Ha
WCCIIEZIOBaHUS M COOTBETCTBEHHO OTHOCHUTEIHHO HE BEICOKHH YPOBEHb HAYYHBIX HCCIIEIOBAHHIA.

Lenecoobpa3upiM  siBsieTcsi  (OpPMUpOBaHHWE MOJAEIH Hay4YHO-oOpa3oBaTenbHOH  (opmarmy,
MO3BOJIAIONICH JydmuM o0pa3oM ucmonb3oBarh noteHunan HUM w By3oB. Takas Monens MoXeT
BBICTYTIaTh B popme monrocpodroi koonepannun HUUW u By30B, KoTOpas OyIET CTPOUTHCS Ha yCIIOBUAX
(opMHPOBaHHS HAYYHO - HCCIIENOBATENbCKUX yHUBepcuTeToB. Hampumep, cozman KasHUTY umenn
K.H.CarnaeBa. YHUBEpCHUTET UMeeT OOBEAMHEHHYI0 HAyYHO-IIPOM3BOJCTBEHHYIO, YYeOHyI0 U
CONMAIBHO-KYNBTYPHYIO CTPYKTYpy[15]. Kommeprmanuzanus dhyHmaMeHTanbHON HAYKA HE MOXKET OBITh
rmaBHOM menpro. Kak moka3plBaeT MHpOBas WCTOPHS, MHOTHE pe3yNbTaThl (yHIAMEHTaIbHBIX
UCCIIeIOBaHUH opabaThIBAIMCh MPUKIAnHONW Haykol cmycta mopod 30-50 mer mocie OTKpBITHS. JTO
00yCIIOBIIGHO TEM, YTO OOIIECTBO C €ro IMOTPEOHOCTAMH IOJDKHO JOpacTd W OBITh TOTOBBIM
BOCIIPMHMUMATh MHOTHE OTKPBITH, 0€3 3TOTO MX MpuMeHeHne He Bo3MokHO. Kpucrodep Jlesemmua Cmur,
OnBIIMIT reHaupexTop EBpomelickoro mentpa saepHbix uccienoBanuil (CERN), kak-To ckazai, 4To
(byHaaMeHTalbHAs HayKa YJIOBJETBOPSET MHTEpECHl OOLIecTBa B LENOM, HO MpPU 3TOM HE MPHHOCHUT
MIEPCOHATILHOM BBITOIBI OTACIBHBIM HHBECTOpaM [16]. DT0 melCTBUTEIHHO TaK.

OyHIaMeHTalbHasg HayKa ecTb HEMpeICKa3yeMbli TOMCK C HEONpeAeNeHHBIM KOHEYHBIM
pe3yabTaTOM M TIO3TOMY ONpeAeiCHHUE MPUOPUTETOB OCTaBIsieT 0Oe3 (uHaHCHpoBaHHA Te Cgepsl
WCCIIEJIOBAaHMUs, KOTOPBIE B ATH IPUOPUTETHI HE TMOIMAJal0T, HO TOTEHIIMATbHO MOTYT JaTh Pe3yJbTaThl,
CIIOCOOHBIE COBEPIIUTHh PEBONONMOHHBIN PHIBOK. VICKITIOWEHHS TeX WM HWHBIX pa3padOTOK W3 OIS
Hay4yHbIX HCCJIEJOBAaHUUA MOXKET OTPUUATEIBbHO CKa3aThCAd Ha camoil Hayke. Kak yTBepxkzaan oauH U3
TBOPILIOB COBpeMeHHOU (m3uku DHpuKo Depmu, «ONBIT MOKA3BIBAET, YTO [0 HEKOTOPOH CTENEeHH
MPOU3BONIBHBIN XapakTep KOHCTPYHUPOBAHWS 3HAHUEBOTO TIOJS, SIBIAIOIIMNCS pPE3yJIbTaTOM MOIHOU
cBOOO/IBI B BBIOOpE HAMpaBIEHUS HCCIEAOBAHUN OTACIBPHBIMU YUYEHBIMH, SBISETCS €IMHCTBEHHBIM
rapaHTOM TOTO, YTO HH OJTHO BXKHOE HampaBicHUEe He OyneT ymymeHo» [17, ¢.129].

MupoBble TEHICHIIMHA Pa3BUTHS HAYKU €CTh CPepbl C OYEHb BHICOKHM YPOBHEM KOHKYPEHIMH |
OOIIMPHBIM HCCIIEI0BATEIBCKUM 0arakom, rie COBEPIIUTh OTKPBITHE, paHee HEM3BEAAHHOE CIIOKHBIN
npouecc. B 3Toil cBf3M y OTeuecTBEHHOH Hayku OOJblie IIAHCOB PE3yNbTaTHBHO pealu30BaTh CBOU
WCCIIeJIOBATEbCKHH MOTEHIIMAT B MEHEe MPHOPUTETHBIX HAIIPABICHUSX.

B Kazaxcrane nmpuopuTeThl Hay4YHBIX HCCIEIOBAHUI OMpEeNessFoTCs Ha MPUKIAIHOM HaIpaBlIeHUH
HaykH. Takol mepexoc MOXeT UMeTh HeraTHUBHBIE MOCIEACTBUA B Oy IyIieM, TaK KaK Hay4HBIH Iporpecc
obecrieunBaeTcss (QyHAaMEHTANbHOW HAyKOH, a TEXHHYeCKas PEBONIOLUS NPEUMYIISCTBEHHO TPHK-
JIAJHOM.

PasButHe chepbl HAYKH 3aBUCHT OT COCTOSHUSI €€ YeIOBEUECKOro Kanurana. [loaToMy HayKOeMKOCTh
eCTb pe3yJbTaT MAEATSIFHOCTH CIENUaIucTOB cdepbl Hayku, TNoKazaTedb 3(PQPEKTUBHOCTH HX
nesitensHOCTU. [lo maHHBIM cratuctuku, B 2015T. HayyHOU AestenbHOCThIO B PecnyOnuke Kaszaxcran
3aHUMAaroTcs 25,8 TBIC. YelloBeK, B TOM umcie: 18,9 ThIC. UENOBEK — CIEIUAIMCTOB HMCCIEAOBATEIICH,
3aHATBIX CO3JAHHEM HOBBIX 3HAaHUH, NPOAYKTOB, IPOIECCOB, METOJOB M CHCTEM, YIpPaBICHUEM
MPOIECCAMH HWCCIIEZIOBAHUH M COOTBETCTBYIOIUMH UM TPOEKTaMH; 3,9 THIC. YEIIOBEK — TEXHUYECKOTO
MepcoHasia, COMACHCTBYIOMIETO TIONYYSHHIO pe3yibTaTa HAydyHOW W (WIM) HayYHO-TEXHUYECKOU
NeSTeIHFHOCTH U ero peanu3amuu| 18].

B Kaszaxcrane Hu3kue TeMIBbl pocTa KaJpOBOTO HAayYHOTO MOTEHIMalla YCHUJIMBAIOTCA TEHIACHIUEH
CHIDKEHUS aOCONOTHOW YHCIICHHOCTH 3all[UINAIONIUXCS JOKTOPOB, U YXOJIOM WX U3 c(epbl HAyKH TOCIe
MOJyYeHUs] ydeHoi crerneHd. OHU MPEeNNOYUTAIOT NPUIIaraTh CBOM YCHIIUSL B JICSTEIFHOCTH BHE CQephl
Haykd. K 2014 rony uucneHHOCTh 00yyaromuxcs, NoayYuBmux creneHs PhD, cocraBuna 673 yenoBeka.
ITpu »TOM B cdepe Hayku, o JaHHEIM KomwureTa mo cratuctuke, ObUTH 3aHATHI 223 nokropa, win 33,1%
[19]. 66,9% PhD noktopoB BeIOpamu chepsl AEITETHHOCTH, HE CBSI3aHHBIE C HAYIHBIMH HCCIIEIOBAHUSIMHU.
3a mociemnue 4 roga pabOTHUKH 110 35 JIET COCTaBISIIN B cpenHeM 36,7%; kaapel cpeaHero Bo3pacrta (35-
54 net) — 38,3%, a crapmero mokoneHus (55-65 net u crapie) — 24,9% [20, c¢.44]. Hons PhD nokropos B
oOmmeM ymcie paOOTHUKOB, BBHITIONHSBINNX HAy4YHBIE HCCIEAOBAHUS WM Pa3paOOTKH COCTaBISET BCETrO
1,3%, a cpenu uccnemonareneit — 1,8%.
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BaxnelmuM mokaszaTelieM KadecTBa KagpOBOrO IHOTEHLHMANA SIBJISETCS OIUlaTa TPyAa, KOTOPBIA B
Kazaxcrane ocraercst 10BoJabHO HU3KOM. Cpennsas 3apaboTHas miara B cepe HaydHBIX UCCIEIOBAHUI B
2015 r. ¢ y4eTroM JeBaibBallMM HAIMOHAJIBFHOW BaJIIOTHI cocTaBisuia mopsaaka 315 espo. K mpumepy,
yuenslif B Hopseruu [21] nomyuaer - 5740 espo, CHIA[22] — 8000 eBpo, I'epmanuu [23] — 4 650 eBpo,
SAnonun — 4000 eBpo [24].

TenneHnus HeooOydeTa BKJIQJA YYEHOTO U COOTBETCTBEHHO HENIOMONYYCHHS WM JOCTOHHOTO
BO3HArpaXJIeHHUs 3a CBOM TpyA, coXpaHseTca Kak B mupe, Tak U B Kazaxcrane. Haubonee Brigarommecs
y4eHbIE MOTYT HaJesThbCsl MOJIYYUTh ONUH pa3 B ku3HH HoOenesckyio mpemuto (mpumepHo 700 Thicsd
JOJIJIapOB) - BBICIIIEE MIPU3HAHUE 3aciTyT B Hayke. MeXIy TeM CpeIHHMe MTPOKH 0acKeTOOIHHBIX KITyOOB
HBA 3apabaTpiBaoT CTOJIBFKO MEHEE 4eM 3a Toj. B To e camoe Bpemsi, HayKa CIY>KUT KOJOCCATbHBIM
ucrounukoM npudsun. B CIIIA nonnap, BioskeHHBIH B. HayKy, npuHocut 30 - 70 gommapoB noxoxna[25].
Kazaxcranckue yueHble NPEMMYINECTBEHHO IOAPadaThIBalOT YTEHUEM JICKIHH, HalMCaHUEM KHUT, HO
3apaboTOoK, MOITYYaeMBIi B pe3yJIbTaTe TaKoW pabOThI, HE TOKPHIBACT PacXobl Ha Hee. UTeHHE JIEKITNU
TpeOYIOT NOMOJHUTENBHBIX 3HAUYMTENBHBIX 3aTpaT BPEMEHHM M 3HEprud (0ObIYHO B ymiepd OCHOBHOM
paborte), a MOHOTpaUUeCKre KHUTH HE MOJIb3YIOTCS CIIPOCOM Y IMIMPOKOH MacChl 00IIECTBEHHOCTH.

J. Long [26,c.7] moka3ay, 4YTO NPOAYKTUBHOCTH HCCIEAOBATEIHLCKOTO Tpylda OOyCIOBICHA
MOJI0’KEHHEM Hay4HOTO COTPYIHUKA B CTPYKTYPE COIMAIBHBIX OTHOIICHUH: MPECTIDKEM YUPEXKACHUS WIN
HAYYHOM IIKOJIBI, aBBTOPUTETHOCTHIO JIUL], IOKPOBUTEILCTBYIOIMX HAYMHAIOIIEMY YYCHOMY U T.A. Takoe
MHEHUE HaXOOUT IOATBEPXKICHHE U B Ka3aXCTAaHCKOW NEMCTBUTEIBHOCTH, M B MHPOBOM IpPaKTHKE.
BonpIIMHCTBO HCCNENOBAaHUNH W COOTBETCTBEHHO MYyOIMKAaIMi OCYLIECTBISIOT COTPYIHUKH BEIYIIHX
By30B Mupa, a B KaszaxcraHe KpymHEHIIMX HAIMOHAJIBHBIX BY30B, 00JaJarollMX COOTBETCTBYIOLICH
MaTepHaIbHO-TEXHUUECKON 06a30i 1 ypOBHEM OIJIaThl TpyAa BhIlIe cpeanero. B atoii cas3u B Kazaxcrane
TOCyJIapCcTBY CIEAyeT CO3[aTh YCJIOBHUS MJsl TOBBIIIEHHUS MPECTHKa YYEHOro M B ILIEJIOM pPaOOTHHKA
MHTEJJICKTYAIBHOTO TPyZAad, JIOAeH, 3aHATBIX TIOCTOSHHBIM IO3HABaTEIbHBIM IPOLECCOM. ITO
NPEANoIaraeT CYIIECTBCHHBIC BJIOXKEGHUS B 4YeJIOBEUECKMH KanuTan. VIHBeCTMIIMH B YEJIOBEYECKHH
KaluTaj B HACTOALIEEe BpeMs B BEOYLIMX TOCYyAapCcTBaX MHUpa SIBJLIIOTCA ONHONW M3 OOBIYHBIX OHM3HEC
ormeparyii, npuHocAIKX npuosLIb. Jlaypear HoOeneBckoi mpemun B o0nactu sxkoHOMUKH [appu bekkep
J0Ka3aj, 4TO MHBECTHULIHMU B YEJOBEUYECKUH KamuTall MPHUHOCAT OOJblle MPUOBUIM, YeM BIOKEHHUS B
neHueie Oymaru[27, ¢.51].

[okazareneM TPOU3BOAUTENHFHOCTH TpPyJa HAyYHOrO pabOTHHKA cdepbl (yHIaMEHTaIbHBIX
WCCIIEIOBAaHUH BBICTYIIAET KOJMYECTBO MyOJUKAIMK B HAyYHBIX JKypHajlaX, U 4eMm OoJiee MPEeCTHKHBIM
ABJSIETCSL JKYpHaJ, OlyONMKOBAaBIIMKM padoOTy, yeM damie paboTa LHUTUpYyeTcs (MCIOJIB3yeTcsl) APYTUMH
YUYCHBIMH, T€M OoJjiee IICHHOW (B HACTOSIIEEe BpeMsi) OHAa SABIAETCA. B Imenmsax oOecmedeHws JOCTyma K
ABTOPUTCTHBIM HW3AAaHUSAM W MyOJMKauWsSM BeOYLIMX CTpaH OJMKHEro M JajbHEro 3apyOexbsi rocy-
JapcTBO OOeCTeYnBaeT HaMOHAIBHYIO moanucky PecrmyOnuku Kasaxcran k MHGOPMaLMOHHBIM pecyp-
cam Web of Science kommarmm Thomson Reuters (¢ 2011-2015rr.), Science Direct m Scopus KoMmaHuH
Elsevier (2012-2014 rr.), a Taxke Springer Link xomnanuu Springer (¢ Havama 2015 r.). Okono 300
KazaxcTaHckux By3oB u HMU ceromHsi MMEIOT BO3MOKHOCTh CBOOOJHOTO BBIXOZA Ha 3TH PECypchl. 3a
nepuoj JAefCTBUS HAalMOHAIBHBIX IOANMCOK ITyONMKAalMOHHAs AaKTUBHOCTh Ka3aXCTAHCKUX YUYEHBIX
yeenmumiiack B Web of Science Core Collection - B 2,9 pasa, Scopus - 6osiee uem 3 pasza. Jons kazax-
CTaHCKUX IMyOJMKalui K MEPOBOMY JOKYMEHTOIOTOKY pacteT, ecnu B 2011 1. ona cocramisa 0,019 %,
To B 2014 1. - 0,055%, B 20151. - 0,041%. B PeliTunre crpan no xonuuyecTBy myOnukanmii 3a 2011-2014
TONBI 10 JaHHBIM 3apyOeXHBIX 0a3 mutmpoBanus Kazaxcran 3anmmaer 77 mecto B 6asze Scopus u 85
Mecto B O6a3ze Thomson Reuters [28, ¢.8]. Ha mepenoBbix mosuiusx Haxomsarcs CIIA (22,4 u 26,7) u
Kurait (15,9 u 13,4) [28,c.10]. HecMoTpss Ha OTHOCHTENFHO BBICOKYHO MYOJIMKAallMOHHYIO aKTUBHOCTH
OTEYECTBEHHBIX MCCIEAOBaTENe B MHPOBOM pEHTHHre, MO OOLIeMy KOJIWYECTBY LUTHPOBAHUN
Kazaxctan HaxomuTcsi Ha MO3MIMAX HAMHOIO HIKE CpeaHero. B cpenHeM WHAEKC ITUTHPOBAHUS
Ka3axCTaHCKUX MyOJIMKaMidi Mo BceM o0JacTsAM Hayk cocTaBiseT mopsnka 0,68 Ha olliee KOIM4ecTBO
nyOnukanuii 4687, TakuM 00pazoM, A0JIL LUTUPOBAHHBIX NOKYMEHTOB He mpesbimaer 31%[29]. B To
BpeMs KaK Yy JHIAEpOB CIHCKAa 3TOT TOKas3aredb npeBbimiaeT 3HadeHne 60%. K tomy ke mons ogHOrO
uccuenosarens B cepe Hayku B 001eM KosmuecTse myOnukanuii B 2015r. cocrasnset meHee 0,18.

Oxomno 95% Bcex Ka3axCTaHCKUX cTaTel ObLIM OIlyONMKOBaHBI Ha aHTIIMHCKOM, 4,7% Ha pyCCKOM H
OCTaBIIMECS Ha TYPELKOM, KUTaWCKOM, (paHIy3CKOM M HCIIAaHCKOM si3blkax. HamOGompmias myOnuka-
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IIMOHHAs aKTUBHOCTH Ka3aXCTAHCKHX aBTOPOB HaOIogaeTcs B cepe COnMaIbHBIX HAyK, HANMEHbIIAs B
chepe HCKyccTBAa M TyMaHHTapHBIX Hayk. Hambornee 3aMeTHBIMM M YCTOWYHBBIMH 00JacTAMHU
CHECIMANN3AMH Ka3aXCTaHCKOW HayKM SBIIOTCS MaTeMaTHuyecKasl JIOTHKa, (pU3MKa 3JIeMEeHTapHBIX
YyacTul, saepHas (Qu3uKa, sjaepHas Hayka W TEXHOJOTHS, TOPHOE JeJ0 M O0OralleHHe ITO0JIe3HBIX
MCKOTIaeMbIX, He(TeITPOMBICIIOBOE JIETIO, TJI€ MHAEKC CIeNHATH3aINH B TISTh U 00Jiee pa3 BHIIIE MEPOBOTO
ypoBHs. [lo moka3zaTento uMmmakT-hakropa u3ganuii 52 % crateil omyOJUKOBaHBI B XKypHajlaX C IMOKa-
3ateneM Oonbine enuHULBI U 48% - MeHblIe eauHUNbl. Cpenn Hay4HO-00pa30oBaTeIbHbIA OpraHu3alui
TUAepaMH B IyOJUKAaMOHHOW akTUBHOCTH sABJAtoTcsa KasHY mm. amp-Dapabu -591 nmyommkarus, EHY
uMm.JI.H.I'ymuneBa — 426, HazapbaeB ynuBepcurer — 248, MenunuHckuii yHuBepcureT r.Acrana — 100
[29, c. 10].

Tpyapl Ka3axCTaHCKMX YYEHBIX IONy4YalOT MHPOBOE Npu3HaHWe. Tak, HampuMmep, W3BECTHBIN
Kazaxcranckuit yueHsiid npodeccop X. K. OcmanoB omyOnmkoBasr onHy MoHOTpaduio B MOCKBe, TSTh
moHorpagpuii B Jlonmone um 1Be MoHorpaguu B bBepnuHe, KOTOphle OTpa)karOT pe3yJIbTaThl
(yHIAMEHTaIbHBIX HCCIIEIOBAaHUNA B 00NacTH (DU3MUYECKOW XUMWH, MPHUBEIIINE K CO3JaHHUIO TEOPUHU
ynpaBieHus GU3NKO-XUMHUECKAMHU MPOIECCaMH, MPOTEKAIONIMMH Ha TPAaHUIE pa3liena TBepAoe TEe0 —
JKUAKOCTB. JlaHHBIE TPy Abl ObUTH HarpakaeHbl MexXayHapoaHOH akajeMueil aBTOpOB HAyYHBIX OTKPBITHIA
U U300peTeHnd OOHOH cepeOpsHON W Tpems 30J0ThIMH Memansmu. B 2011 rogy MexayHapoanas
accoIaIys 1Mo BOJAOPOIHON dHepreTuke, Haxoamasicsa B CIIIA (Maitamu), HoMrHEpOBaia mpodeccopa
X.OcnanoBa Ha HobGeneBckyro nmpemuto B oonactu xumu [30].

B cdepe dynmameHtanpHOM Hayku 0co00 CIIOKHBIM M 0c000 OOJNIE3HEHHBIM OCTAaeTCsl BOMPOC
COOCTBEHHOCTH W COOTBETCTBEHHO BO3HATPaXJCHHWE 3a WCIIONh30BaHUE O0BEKTa COOCTBEHHOCTH.
CymecTByomue CrocoOBl 3allUThl aBTOPCKHUX TpaB 3/1€Ch HENpUMEHHMEBI. Besne B mmupe 3aKkoHOAA-
TEIbCTBO K WHTENJIEKTYyaJbHOW COOCTBEHHOCTH OTHOCHUT TOJBKO TaKHe pe3yJabTaThl TBOPUYECKOM
JIeSITEIbHOCTH, Ha KOTOPBIE MOTYT OBITH YCTaHOBJICHBI U 3alUIIEHbl HCKIIOYUTEIbHBIE TTpaBa. Dopmynu-
POBKa IpeIoaraeT, BO-NEPBhIX, HATHIHE aBTOpa (WITH Bialeiblla MpaB), BO-BTOPHIX, HCKITFOUNTEIbHBIH
xapaktep 3Tux mpaB. [locrmeaHee o3HawyaeT, YTO HCIOJIB30BAaHHE HHTEIUIEKTYyaJIbHOM COOCTBEHHOCTH
JIOTYCTUMO JIMIIIb C pa3pelieHus ee Biaagensia. [Ipu aToM noapazymeBaeTcs HaIW4YMe MPUHLIUIHATIBHON
BO3MOKHOCTH 3allIUTUTh MOJOOHBIE TIPaBa 3aKOHOM.

OueHb KpymnHBIE (a, CIEJOBAaTENBbHO, W OUYEHb BAXKHBIC) OTKPBITHS HEPEIKO TPeOYIOT YCWINH
HECKOJIBKHX MoKoJieHnH. CoObITHe (OTKpHITHE) B (yHIAMEHTAJIbHON HAayKe OKa3blBACTCS MPOTSKEHHBIM
HE TOJBKO B MPOCTPAHCTBE, HO U BO BpemeHU. CoriacHo yueHuro P. MepToHa Hayka BKiIto4aeT B ceOs
CJIeMyIoIIe OCHOBHEIE IICHHOCTH (HOpMEI) [31, ¢.65-79]:

1. YHuBepcamm3sm o3HayaeT OOBEKTHMBHBIM XapakTep HAy4YHOrOo TIO3HAHUS M IpEAToiaraet
JEMOKPAaTHUECKUH U MHTEpHAIMOHANIBHBIA XapaKTep HAYKH.

2. KonmekTnBH3M MpenronaraeT, 9To IOkl HayKy MPUHAIIeKAT BceMy o0mecTBy. Hayka sBisercs
pe3yIbTaTOM KOJUIEKTUBHOTO TBOPYECTBA.

3. BeckophpICTHOCTH O3HA4aeT, YTO IJVIABHOM IIENBI0 JEATENbHOCTH YYEHBIX SIBIIACTCS CIyXEHHE
UCTHHE.

B ¢ynmamenTanbHOW Hayke NpeAcCTaBIseTCS €CTECTBEHHBIM IUIATUTH HE 3a IMpeanojiaraeMoe
UCIIOJIb30BaHUE OTKPHITUH B OynylieM, a 3a ee JOCTHKEHHUS B IPOLUIOM, KOTOpbIE HMPUMEHSIOTCS B
HacTosmeM. Jlake BechMa CKpOMHAs TU1aTa, ckaxkeM, 0,5 MponeHTa OT CTOMMOCTH HayKOEMKHX TOBapOB U
ycuyT (TpaHCTIOPT, TENIEKOMMYHHUKAIIUN | T. I1.), B I[EJIOM II0 TJIAHETE COCTaBUT 3HAYUTEIHHYIO CYMMY -
nopsinka 50 MHJUTHApIOB IOJUIAPOB B TOJ. DTH JEHBTH HEOOXOIUMO aKKyMyJIHpOBaTh BO BcemmpHOM
(oHIE HAYKH U pacpeeNaTh 0 CTpaHaM B COOTBETCTBHE C OLIEHKOH BKJIaJa KaXKA0H U3 HUX B pa3BUTHE
MHUPOBO HAyKH. DTH CpeACcTBa MOTIM OBl CYIIECTBEHHO IOMOYb HayKe B pPEIIeHHE €€ BHYTPEHHUX
npo0ieM U B OyAyIieM NMprHECH Obl elle 0ObIITY0 MPUOBLIH.

JUTEPATYPA

—_—

Bcemupneiit 6ank//http://databank.worldbank.org/data/reports.aspx?source=2&Topic=14

]
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]  MunncrepcTBO HaMOHANBHOM SKoHOMUKH. KomureT craructuxu. Acrana, 2015./ http/www.stat.gov.kz.

4] lleHTp HccnenoBaHui pernoHaNBLHOM SkoHOMuUKHU//http://www.lerc.ru/?part=articles&art=30&page=6.
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KA3AKCTAH FblIJIBIMBIH/IATBI SdKOHOMUWKAHBIH IAMYbI

Annotanusi. Kazipri anemze TypakTbl TYpAe FbUIBIMIIBI TEPEHACTY TiKeleil OHAIPICTIK KYIIKe alHAIABIPY, al
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SALARY INFLUENCE ON LABOUR PRODUCTIVITY
IN THE REPUBLIC OF KAZAKHSTAN

Annotation. Work goal is to determine the role of the salary in enhancing the labor productivity in the Republic
of Kazakhstan under modern conditions.

Methodology — during the investigation and analysis of the information, such methods as system, logical and
comparative analysis were used basing on statistical data characterizing the state and tendency of the investigation
object development, as well as monographic and statistical analysis for the period 2010 — 2015. During the
investigation, different methods joined by a systematic approach to the study of labor payment system peculiarity
were used.

Results: the characteristics of the labor payment system in Kazakhstan is provided, the level of monthly average
salary per employee in RK was analyzed by economic activity types. Regional disproportions in average salary size
were revealed. Also, there was an attempt to determine the interconnection of the labor productivity and salary in the
Republic of Kazakhstan. It was established that the forthcoming changes in the tax legislation along with imposition
of obligatory contributions into the fund of health insurance for every employee at the expense of employer in the
nearest time will increase the load onto the labor payment fund that could urge the employers on to application of
unofficial forms of labor payment.

The investigation results application field. The main conclusions and practical recommendations can be applied
as a methodical basis for further deep investigations on the matter.

Key words: salary, labor productivity, labor payment system, minimum size of labor payment.
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BJIUSTHUE 3APABOTHOM IJIATHI HA TIPOU3BOJIUTEJBHOCTD
TPYJIA B PECIIYBJIUKE KA3AXCTAH

AnHotanus. [Jenv pabomwl — ONpeNEICHUE POIU 3apa0OTHOM IUIATHI B ITOBBIINICHUH IPOU3BOAMTEIEHOCTH
Tpyzna B Pecmybmike KazaxcTan B COBpeMEHHBIX YCIIOBHISX.

Merononorusi — B MpoOIecCe MCCICHIOBAHUS W aHAIHM3a WHPOPMAIMU TPHMEHSJIUCh METOIbI CHCTEMHOTO,
JIOTHYECKOTO M CPAaBHHUTEIHHOTO aHalM3a Ha OCHOBE CTATHCTHYCCKUX JAHHBIX, XapaKTCPU3YIOIIMX COCTOSHHUE U
TEHACHIIMM PAa3BUTHS OOBEKTa MCCICAOBAHMS, a TAK)KE MOHOrPaUUCCKUN W CTATHCTHYCCKUN aHAIN3 JaHHBIX 32
nepuon 2010-2015 rr. B xoae ucciienoBaHus MCIOIb30BAHBI Pa3INYHBIE Memoovl, 0ObeTUHEHHBIE CUCTEMHBIM
MOJIXO0M K H3Y9EHHIO OCOOEHHOCTSIM CHCTEM OIUIATHI TPY/Ia.

Peszynomamoer: JlaHa xapakTepuCTHKa CHUCTEMbI OIJaThl Tpyaa B KasaxcraHe, HpOBEICH aHAIN3 YPOBHS
CpeIHEeMEeCSYHOM 3apaboTHOM IIaThl Ha OMHOro paboTHuka B PK 10 BHIaM SKOHOMHYECKOW ESTEIBHOCTH.
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BrIsBIIeHBI perroHaNBHBIE AUCIPONOPHUAN B pa3Mepax cpemHeil 3apaboTHO# 1miaTel. Taxke cleraHa TOMBITKA
OIIPEJENNTh B3aUMOCBS3b YPOBHS IIPOM3BOAMTEIBHOCTH TPyAa M 3apaboTHON matel B PecryOnuke Kazaxcran.
YCTaHOBIEHO, YTO MPEJCTOSIINE U3MEHEHHUsI HAJOTOBOTO 3aKOHOJATENIbCTBA HApPAMy C BBEAECHHEM 00513aTEIbHBIX
B3HOCOB B (DOHJ OIUIATBI MEAUIMHCKOTO CTPAaXOBAHUSI M JOTOJHHUTEIBHBIX IEHCHOHHBIX B3HOCOB 3a KaXKA0TO
paboTHHKa 3a cuér paboronareneii B OiipKaiiliee Bpems, yBeJM4aT Harpy3Ky Ha ()OHI OIUIaThl TPyZa, YTO MOXKET
MOJITOJIKHYTh Pa00OTOAaTENel K epexo1y Ha Heo(pHInalbHbIe (POPMBI OILIATHI TPY/Aa.

Obnacmv npumenenus pezynomamos ucciredosanus. OCHOBHBIE BBIBOABI U IPAKTHYECKUE PEKOMEHIAIUU
MOTYT OBITh MCIIOJIB30BaHbI B KAYECTBE METOIMYECKON OCHOBBI JUISl AAJbHEHIIEro yriryOJIeHHs WCCIIeOBaHUN MO
JTAHHOM mpobiieme.

KiroueBble ciioBa: 3apa0oTHas Iiata, IPOM3BOANTEIBHOCTh TPY/A, CHCTEMA OIUIATH TPY.a, MUHUMAIbHbIA
pasMep OILIaThl TPyAa.

B ycnoBusx MHpPOBOTO 3KOHOMHYECKOTO KpH3HCa MPEONpUATHS peanrbHOTO cekTopa Kaszaxcrana
BHEJIPSIIOT HOBBIC MEXaHM3MBI YIPABJICHUS C LENbI0 o0ecreueHus TpedyeMoro ypoBHs 3((EeKTUBHOCTH
nesitensHOCTU. llepea pyKOBOACTBOM MPENNPUATHH CTOMT 3ajada CO3MIaTh MEXaHU3MBI YIPaBICHUS,
obecreunBaIMMe MaKCUMATbHYI0 3O (PEeKTHUBHOCTS OM3HECa B mesioM. [ pemeHus 3Tod KOMITICKCHOM
3aJa4d HEOOXOJUMO PEaM30BBIBATH IICJBIA PSJi MEPONPHUITHN, HALCICHHBIX HAa ONTHMHU3AIIUIO BCEX
YIPaBICHUYECKUX U IKOHOMHUYECKUX TMPOIECCOB (PYHKIMOHUpOBaHUs mpeanpusatus. C OJHON CTOPOHHI,
KaK TIOKa3ajla TpPaKTHKa aHTUKPU3UCHBIX Mep, IEePBOCTENEHHBIMH OOBEKTAMHM ONTHMH3AIHNN CTaJIN
MPOIIECChl U CHCTEMBI YIPABJICHUS YEIOBCUSCKHMMH PECcypcaMu, B OCOOCHHOCTH CHCTEMa OIUIaThl U
CTUMYJIMpOBaHHs Tpyjaa mepcoHana. Ormnara Tpyaa paOOTHUKOB SIBISETCS BECOMOM 3aTpaToil JHOOBIX
MPEINpPUATHH, COOCTBEHHUKH KOTOPBIX, XOTST IOJYYUTh WHCTPYMEHT YIPAaBICHHUS NAHHOW CTaThew,
MOHWMAs, TAEe HaxXOIITCS pBYard BO3MOXKHOW ONTHMHU3AIMM W BIUSHUS Ha PE3yIbTaTUBHOCTH
JIeATeIbHOCTH pabOoTHUKOB. C APyroil CTOPOHBI, CYIIESCTBYIOIINE HA MHOTUX MPEANPHUATHIX PealbHOTO
CEeKTOpa TPUHIUIBI W TpaBWIa PETYINPOBaHUS OILIATHl M CTUMYJIHMPOBaHUS Tpyda pPabOTHHUKOB B
COBPEMEHHBIX YCIOBUSAX HE OTBEYAIOT TPEOOBAHHWAM MEHSIOIIETOCS pPhIHKA M MOTpeOHOCTSM Om3Heca,
0COOEHHO B CHUTyalliM SKOHOMHYECKOTO KpHU3UCA, BCJIEACTBHE YEro BO3HUKAET OOBEKTHBHAS
HEOOXOAMMOCTh COBEPIICHCTBOBAHUS OIUIATHI M CTUMYJIMPOBAHUS TPYAa MEPCOHAIIA MPEATIPUSITHIA.

OCHOBOH TOBBIIIIEHUS] 3aUHTEPECOBAHHOCTH PAOOTHUKOB B pPE3yjbTaTaX TPy[a, MOBBIIICHHS €ro
MPOU3BOAUTEIBHOCTH, YBEIMUECHUH OOBEMOB MPOM3BEACHHOW MPOAYKIIMHU, YJIYUIICHHS €€ KadyecTBa U
aCCOPTHMEHTA, SBIISETCS 3apa0oTHAs IUiaTa.

B mocnemnune rompr B Kaszaxcrane mposiBiseTCs YCTOWYHMBAs TEHACHIUS HEYKIOHHOTO POCTa
3apabotHoif Twratel. 3a 2011-2015 rr. cpegHemecsdyHas HOMHHAJIbHAs 3apa0OTHAs IIaTa OIHOTO
pabOTHHKA MO BCEM BUAaM dKOHOMHUYECKOH JeATeIbHOCTU Bhipocia ¢ 90028 tenre mo 126021 Tenre, 3a
5-netHu#t nepuoj oHa noAHsuack Ha 17,3% B peasibHOM BhIpaxxenuu (puc. 1).

BricTynas ogHON M3 BaKHEWITMX M Hanbosee MacCoBBIX (popM A0X07a, 3apabOTHAs IUIaTa SBISAETCS
OCHOBOH poCTa MPOU3BOIUTEIBHOCTH TpyAa. B pasBUTBIX cTpaHax [ojis 3apa0OTHOH TIUIATBHl B
cebecTOMMOCTH TPOAYKIMH cocraBister mopsiaka 50 %. B Kazaxcrane e 3Ta IONsS CyIIECTBEHHO
3aHIKeHa. B yCcmoBHsIX KpH3uca MHOTHE MPEANPHUATHS MPEINOYUTAIOT COKPAIaTh MPOU3BOICTBEHHEIC
3aTparthbl MyTeM YBOJIbHEHHH, CHIDKEHHS 3apa00THOM TUTAaThI, YBEITHUYEHHS TIPOJIOIDKUTENIFHOCTH pabodero
JTHSL ¥ T,

MupoBasi mpakTUKa CBUAETENBCTBYET, UTO MPH YBEIUICHUU MMPOU3BOUTEIFHOCTH TPY/ia HA OCHOBE
HAKOIUIEHHUS] KaluTajla BO3PAacTaeT KOJMYECTBO TPyJa M TOSBISETCS BO3MOXHOCTH JJISI MOBBIIICHHUS
3apaboTHO# TuaThl. lloBbIIeHne 3apaOOTHOM MaThl CTUMYNHPYET PaOOTHUKOB BBIIOJHATH 3aJaHUE
ObicTpee u cTapaTenbHee. TakuM  00pa3oM, MPOU3BOAMTEIBHOCTh TPyJa NPEACTABISAET COOOU
BO3HATrpakJIeHUE 3a TPY/, YeM BHIIIE €€ YPOBEHB, TeM OOJIbIIIEe TOJDKHA OBITh 3apaboTHAs TUTaTa.

Bompoc 0 COOTHOIICHWH JUHAMHUKH TMPOM3BOMMTEIIBHOCTA TpyJda U 3apabOTHOH  IUIAThI
MpUMEHUTENEHO K KazaxcraHy uMmeeT SpKO BbIpaKeHHYH crnenuduky. B HOpMambHBIX yCIOBHIX
pa3BUTHUS IKOHOMHUKH BCE TPHU MOKA3aTeNsI UMEIOT TEHICHINIO K YCTOHYHBOMY POCTY, PUYEM BHYyTPEHHE
B3amMocoIpsbkeHHOMY.  CoIocTaBUTENbHBIE  KOJMYECTBEHHBIE XapaKTEPUCTHKH TUHAMHKH — JTHX
MoKa3zaTeJiel TPU3BaHbl OTPaXKaTh TECHOTY 3TOW B3aMMOCOIPSHKEHHOCTH U CIIOCOOCTBOBATH BBISBICHUIO
ee PUIUHHOW 00YCIIOBICHHOCTH.
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—&— WH/IeKC peaIbHOM 3apabOTHOM IJIAThI, B % K MpeAbIAYLIIEMY IOy
IIpumedanne — Mcrounuk [1]

Pucynok 1 — CpenHemecsiaHasi HOMUHabHas 3apaboTHas miara B PK 3a 2011-2015 rr.

JIJis HAllMOHAJILHOM YKOHOMUKHU XapaKTepHa COBEPIICHHO WHAs CHTYyallMs: HMEIOT MECTO IPOIIECCHI,
MPEIOTIPEICTUBIINE CAMOCTOSITEIbHYI0, & HE B3aUMOYBS3aHHYK JUHAMHUKY pPacCMaTPHBAEMbIX
nokasareneil. JIiHaMHKa MPOU3BOIUTEIBHOCTH TPYJa B OCHOBHOM 3aBHCHUT OT TakuX (aKTOPOB, Kak
TEXHUYECKOE COBEPIICHCTBOBAHHE IIPOM3BOJACTBA, YJIYUIICHHE €r0 OPraHW3allid M JIMYHBIC YCHJIMS
paboTHukoB. OnHako naHHBIC (DAKTOPBI HE JCHCTBOBAIM B IOJIHOM Mepe W HE JCUCTBYET H3-3a
OTCYTCTBHSI ~ COOTBETCTBYIOIIMX  ycrmoBud. O HECOOTBETCTBUM  JUHAMHUKH  [MOKa3aTeeH
MPOU3BOJIUTENLHOCTH TPYJa, PEaTbHOW M JCHEKHOW 3apa0OTHOM TIUIATHl CBUAETENLCTBYIOT JIAHHBIC
TadmuIe (Tadm. 1).

Tabnuna 1 — MHAEKCH TPOM3BOIUTEIBHOCTH, ICHEKHOH U pealIbHON 3apaboTHOM II1aThl
B PecnyOnuke Kazaxcraun B 2011-2015 rr.

Ilokazarenn 2011 r. 2012 . 2013 r. 2014 . 2015 .
WHnexc Tpou3BOANTENEHOCTH TPY/a, K IPEABIAYIEMY TOIY
B % 105,1 102,8 104,9 104,6 100,2
WHnexc HOMUHAIBEHOI 3apaO0THOM IIIATHL, K IPEeIbIAyIeMy
roxy B % 116,1 112,5 107,8 110,9 104,5
Wupekc peansHO# 3apabOTHOM MIATHI, K MPEABLAYILEMY
roxy B % 107,1 107,0 101,9 103,9 98,1
[Tpumeuanne — Vicrounuk [2]

B PecryOmmke KazaxcTan mokaszaTenls HMpOW3BOIUTEIBHOCTH Tpyaa B cpemHeM 3a 2011-2015 rr.
cocraun 3,5% B roz. [Ipu stom B 2015 1. Mo JaHHOMY MoKa3atento 3a(UKCUPOBAaH CaMblii HeOOBIION
npupoctT 3Toro koddduuuenta — Becero 0,2%. Bo3MoxkHO, YTO CTONL 3HAYUTENBHOE YMEHBIICHHE POCTa
MIPOU3BOAUTEIHHOCTH TPyJa 0OYCIIOBICHO CHIDKEHHEM I1€H Ha SKCIIOPTHBIE TOBAPHI i SHEPTOHOCHTEIH.

CornacHO JaHHBIM TaOnuikl 2 HauOoJiee BBICOKAs 3apabOTHAs IJaTa B PEAJbHOM CEKTOPE
CKJIQ/IBIBAcTCS Y paOOTHUKOB TOPHOI00BIBAIOINEH MTPOMBIIUICHHOCTH U CTPOUTEILCTBA, HAMOOJICe HIU3Kas
B CEJIbCKOM XO3SHCTBE.

Heo0xoamMocTh yCKOPEHHOTO POCTa MPOU3BOAUTEIHHOCTH TPY/A B PEATbHOM CEKTOpE SKOHOMHUKH,
0CcOOEHHO B CEIBCKOM XO3SHCTBE U HA MPEANPHUIATUAX 00padaThIBaIOMIEH MPOMBIIUIEHHOCTH, CTAHOBUTCS
OUYEBUIHON B YCJOBHAX JallbHEHINEH MEXIyHApOIHOW HWHTErPallid W PACIIUPEHUS SKOHOMUYECKHX
cBs3eit Kazaxcrana B MHpOBOM XO03sicTBe. Pemenue 3Toi mpoOIeMbl SIBISIETCSI 0COOCHHO aKTyallbHOHN B
YCIIOBUAX p€ain3allii CTPATEru BXOXKICHUSA Kazaxcrana B TpUuaAUaTh HaI/IGOJIee KOHKypeHTOCHOCOGHLIX
CTpaH MHpa.
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Ta6muua 2 — CpeaHeMecsyHasi HOMHHAIbHAsI 3apab0THAs IJ1aTa OJHOTO PabOTHUKA
10 BUJaM 3KOHOMHUECKOU aestenpHocTh 3a 2011-2015 rr., TeHre

BI/I,HI)I JICATEIIbHOCTH 2011 r. 2012 r. 2013 r. 2014 r. 2015 .
ITo BceM BUaM JeSITENBHOCTH 136 094 136 094 136 094 136 094 136 094
CenbCcKoe, JIECHOE U PBIOHOE X03SHCTBO 76 853 76 853 76 853 76 853 76 853
[IpoMBIIIIIEHHOCTD 185 699 185 699 185 699 185 699 185 699
l'opHonoOpIBaromas  MPOMBIIUICHHOCTE |

pa3paboTKa KapbepoB 295 696 295 696 295 696 295 696 295 696
O0pabatbIBarolias MPOMBIILICHHOCTh 148 668 148 668 148 668 148 668 148 668
OnexTpocHaOeHHe, Momaya rasa, mapa H

BO3AYIIHOE KOHAWIMOHHPOBAHKE 135 562 135 562 135 562 135 562 135 562

BOIIOCH&6)KGHI/I6; KaHaJIM3allUOHHasA CUCTEMaA,
KOHTPOJIb Hajg CGOpOM U pacnpeaciCHuEM

OTXO0JIOB 86 408 86 408 86 408 86 408 86 408
CTpOUTENBCTBO 166 993 166 993 166 993 166 993 166 993
OnroBas M pO3HWYHAS TOPTOBIIS; PEMOHT

aBTOMOOMJIEH 1 MOTOLIMKIIOB 128 576 128 576 128 576 128 576 128 576
TpaHCTIOPT U CKJIAANPOBAHUE 173 470 173 470 173 470 173 470 173 470
Yciryru no npoKUBaHUIO U NUTAaHUIO 124 179 124 179 124 179 124 179 124 179
Wndopmarus u cBs3b 199 728 199 728 199 728 199 728 199 728
DuHaHCOBAsI U CTPAaXxoBast JESATEILHOCTD 270 799 270 799 270 799 270 799 270 799
Omnepauny ¢ HeABIKAMBIM HMYIIECTBOM 126 310 126 310 126 310 126 310 126 310
[IpodeccnonanpHas, HaydHas ¥ TEXHHYECKas

NeSITEeIILHOCTh 298 851 298 851 298 851 298 851 298 851
JlesTenbHOCT B 001aCTH aJMUHUCTPATHBHOTO

Y BCIIOMOTATEIbHOI0 00CITYKHUBAHUS 112 311 112 311 112 311 112 311 112 311
locynmapctBeHHOe ympaBieHHe U 00OpOHa;

00s13aTeNIbHOE CONMaIbHOE 0OecTieueHne 115 889 115 889 115 889 115 889 115 889
O6pazoBanne 80 320 80 320 80 320 80 320 80 320
3apaBoOXpaHEHHE U COLMAIIbHBIC YCITYTH 96 165 96 165 96 165 96 165 96 165
HckyccTBO, pa3BiiedeHHsI U OTIBIX 113 480 113 480 113 480 113 480 113 480
[IpenocTaBiaeHne mpounx BUIOB yCIyT 212 658 212 658 212 658 212 658 212 658

[Tpumeuanne — Vicrounuk [1]

YpoBeHp 3apaboOTHON TUIaTBl PAOOTHHKOB pEANTbHOTO CEKTOpa OJKOHOMHKH OIpeNeisieTcs B
3aBHCHMOCTHU OT CJIO)KHOCTH BBITIOJHSEMBIX pa0dOT, PHCKOB, CBSI3aHHBIX C TEM MM UHBIM OTBETCTBEHHBIM
Y4aCTKOM, KBATM(DHUKAIIAH, OBITA Pa0OTHI U T.1. KpoMe Toro, Ha ypoBeHb 3apa0OTHOM IIATHl B PEATbHOM
cexTope SkoHOMHKH B Kazaxcrane, BIMSET TEpPUTOPHAIBHOE DPACIMONOKEHHE Mpeanpuatus. Tak, 1Mo
YPOBHIO CPEIHEMECSIYHON HOMHHAIBHOW 3apruiaTel ogHOTO paboTHmka B mepumon 2010-2015 rr.
JTUIepaMH TPATUIIMOHHO SBISIOTCS AThIpayckas, MaHrucrayckast 001acTd u ropoaa AiMaTtel U AcTaHa.
MuHUMAaTBHYIO JK€ CpEIHEMECSYHYI0 3apIuiaTy Tomydanu skutenu KamOpuickoitk m  CeBepo-
Kazaxcranckoit oonacreit (tabda. 3).

JuHaMuKa COOTHOILIECHUSI MAKCUMAIBHOT'O U MUHUMAJIBHOTO 3HaueHuii B mepuoj ¢ 2010 mo 2015 roxg
MOKa3bIBA€T, YTO B IEJIOM pPETHOHAIBHBIC Pa3U4Hi IO YPOBHIO CPEAHEMECSYHOH HOMHHAIBHOU
3apIuIaThl OTHOTO pabOTHUKA UMEIOT TEHICHIINIO K COKPAIIEHUIO, HO BCE eIle 3HAUNTEIbHBL.

Ot4acty, 3TH pa3nuuus 00yCIIOBIICHBI Pa3HOW MONMTUKON TocynapcTBa W OusHeca. [ocymapcTBo
HEOJTHOKPATHO TIOBBIMIANO 3apabOTHYIO TUIATy OFOJKETHHUKAM, COCTABISIONINM B OTCTAMOIIUX PErHOHAX
3aMEeTHYIO TPYIIY 3aHATHIX. B TO ke BpeMs MOIMTHKA OM3HECa M0 CHIKEHHIO U3/IePIKEK, PaHbIlle APYTUX
HayaTas KPYMHBIMA KOMITAHHMSIMH DPEAbHOTO CEKTOpa, MpHBeNia K COKPAIIEHHUIO 3aHATOCTH W Oojee
MEJICHHOMY POCTY YK€ JOCTATOYHO BBICOKOW 3apabOTHOM IUIATHI B PECYpPCOAOOBIBAIOIIMX OTpacisax. B
pETHOHAX, CIECNUATH3UPYIOMUXCS Ha OObIUe PecypcoB, NWHAMHUKA 3apabOTKOB 3aHATHIX B CHIPHEBBIX
OTpaciiiX CHJIBHO BJMSCT Ha CpPEJHEPErMOHAJBHBIC IMOKA3aTEIH, MOCKOJIbKY 3apIuiaThl HE(TSIHHKOB,
ra30BHKOB U METAJUTYProB JOCTaTOYHO BeiukH. Kak cienctBue, cpeaHss 3apaboTHas muiaTa B TaKUX
pPETHOHAX pacTeT MeJICHHEe.

— 187 ——



Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

Ta6muua 3 — CpeaHeMecsyHasi HOMHHaIbHAs 3apaboTHast mata padorHuka 3a 2011-2015 rr., Tenre

Peruon 2011 r. 2012 r. 2013 r. 2014 r. 2015 .
Pecrrybmixa Kasaxcran 90028 101263 109 141 121021 | 125335
AKMOIHHCKas 64495 74685 79 127 85412 94 080
AKTIOGHHCKas 79878 90241 96 575 106 265 113 431
AJMaTHHCKas 67638 77320 81 596 89 283 95 781
Atpipayckast 165975 180406 192 356 221 664 254178
3amanmo-Kasaxcranckas 87503 90728 98 360 108222 | 125341
JKambbuickas 61825 72296 76 742 81873 87 778
Kaparangunckast 77940 92382 99 339 107 821 118 547
Kocranaiickas 67252 76647 83 451 90602 | 100772
Kesbuiopansekas 81518 93361 98 812 104 485 106 817
Mamnrucrayckas 151041 157358 183914 222294 236 372
HOxHo-Kazaxcranckas 67721 75467 78 705 84 550 88 785
[TaBnomapckas 75338 85844 93 639 102 310 119 663
CeBepo-Kazaxcranckas 61712 68921 74 853 81 062 87 341
Bocrouno-KazaxcraHckas 73677 84872 90 263 99 130 111274
. Actana 132612 148287 159 537 177 808 221 009
I. AlIMaThI 121674 134378 142 310 155242 178 480
COOTHOLIEHHE MAKCHMATIEHON M MAHAMATIBHOTO 3HAYCHIIA
2,4 2,3 2,6 2,7 2.9

IIpumeuanue — Mcrounuxk [1]

B nacrosimee Bpems B PecryOonuke Kaszaxcran cucrema oruiatel Tpyna peryiaupyercs TpyaoBBIM
Konexcom PK, 3akonamn «O commanmbHOM mapTHEpcTBe B PecmyOmmke Kazaxcran», «O0 aKIIMOHEPHBIX
obmectBax», «O TOBapHINECTBAX C OTPAaHUYCHHONW W JOMOJHHUTEIHLHON OTBETCTBEHHOCTBIO», «O
KOJUISKTUBHBIX JOTOBOpax», Yka3zom llpesunenra PecryOnuku Kaszaxcran, umerommii cuiny 3akoHa, «O
TOCYAapCTBEHHOM TPEINPUATHIY, OTJACIbHBIMH TTOCTaHOBICHUAMHA [IpaBUTENHCTBA M MHCTPYKTHBHBIMHU
MaTepuanaMd MHHHCTEpCTBA 37paBOOXpPaHEHUs] M coUMalbHOro pas3Butusa PecnyOmuku Kaszaxctan u
JIPYTHX BEIOMCTB.

B pesynprare mpoBoanMOil TOCYTapCTBEHHOW IMONUTUKA B 00JIACTH OIUIATH TPY/Ja B CTPaHE CO3JaHa
nmpaBoBas 0a3za, KOTopas MO3BOJISIET OPTaHMU3AIIMSAM HCXO/S U3 CBOEH OPraHW3alMOHHO-TIPABOBON (OPMBI
B YCIIOBUSIX PBIHOYHOM 3KOHOMMKH peIlaTh BOIMPOCHI OIUIATHI TPyJa B XOJAE COIHAIBLHOTO JUAJIOra
MOCPEICTBOM MPHUHSITHS KOJJIEKTUBHBIX IOTOBOPOB U OTPACIIEBBIX COTJIAIICHUH.

Cucrema ommaTel Tpyda MpeACTaBIsieT €000 crnocoObl yCTaHOBIIEHUS 3aBHCHMOCTH MEXIY
MOKa3aTeNs MU, XapaKTepU3yIIIUMU Mepy TpyZa U Mepy €ro OIUIaThl B MpeaeNax M CBepX HOPM TpyAa,
rapaHTUPYIOIIas T[OJy4eHHe paOOTHHKOM 3apa0OTHOM IIaThl B COOTBETCTBHH C  (DAKTUYECKH
JIOCTUTHYTBIMH pe3yJbTaTaMH TPyAa W COTJIACOBAaHHOW IIEHOW pabodeld CHIIBI MeXIy pPabOTHHKOM H
pabotonarenem [3]. B Kaszaxcrane Tpya paOOTHHKOB OIUTAYMBACTCS MOBPEMEHHO, CIICJIBHO HJIU 110 UHBIM
CHUCTEMaM OIUIaThl TpyJa Ha OCHOBE TapU(pHOW, OecTapu(pHOW WM CMEIIaHHON cuUcTeMbl. DOpMBI H
CHUCTEMBI OIUIaThl TpyJa YCTAHABIMBAIOTCA OPraHU3AIUSMH CaMOCTOATEIBHO W  OMPEIENITIOTCS
YCIOBUSMH TPYI0BOTO, KOJUIEKTHBHOTO JIOTOBOPOB M aKTaMH pabOTOIATeNs.

Kak n3BecTHO, B CTpaHax C pa3BUTON PHIHOYHON 3KOHOMMKOM IOYTH BCE BOIPOCHI OpPraHHU3ALUU
CHUCTEMBI OIUIaThl TpyAa (YCTaHOBICHHE Pa3MEpPOB OIUIATHI TPYyJa, MHISKCAIUS W TOPSAOK €€ OIUIATHI,
nmpeMud ¥ OOHYCHI) OOBIYHO PETyNUPYIOTCS ITOTOBOPHBIMH IIPOIIECCAMH HAa YPOBHSX OpTaHHU3AIHH,
oTpaciu, peruoHa. B Kazaxcrane ke O4eHb BelMKa pOJb TOCYJNAapCTBAa B PEryJIMPOBAHMU JAHHOTO
mporiecca, KOTopas 3aKIr04aeTcsl B yCTAHOBJIICHUU KOHKPETHBIX TapaHTUH IO BBITUIATE 3apab0THOM IIAThI
paboTHHKaM. B 4YacTHOCTH, TOCyZapCTBOM pETIAMEHTHPYIOTCS MHHHMAJbHBIE pa3Mepbl MECSYHOU H
9acoBOM OIUIATH TPY/Aa, pa3Mephl OIIaThl TPYJla 3a CBEPXYPOUHOE M HOYHOE BpeMmsi, Takke 3a paboTy B
BBIXOJIHBIC U MPa3JHUYHBIC JIHU, pa3Mepbl MUHUMAIBHBIX HaJI0aBOK K 3apa0OTHOM IIaTe 32 BPEIHOCTb,
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MOPSIOK U CPOKU BBHIIIATHl 3apa0OTHOM maThl [4]. BMmemaTenscTBO rocygapcTBa B ONpeleliCHHH
MUHUMAIFHBIX TapaHTHH paOOTHWKaM B JaHHOW cdepe OOYCIOBICHO HEAOCTATOYHOH pPa3BUTOCTHIO
PBIHOYHBIX MEXAHU3MOB PCEryJIMpOBaHusd OIIATBI Tpyada B CTpPaHC, KOTOpass BLIPpAXACTCA B
HECOBEPIICHCTBE HWHCTUTYTa MPOQCOI030B, (POPMAIBHOCTBIO XapakTepa CHCTEMbl COLUAIBHOTO
MapTHEPCTBA U T.1I.

Hambomnee BakHBIM HampaBlieHHEM TOCYNAapCTBEHHOTO PETyJIHUPOBAHUS OIUIATHI TpyAa SBISIETCS
YCTaHOBJICHHE MHHHMAIILHOTO pa3Mmepa 3apab0THOW IJIaThl, TapaHTUPYIOIIETOCS TOCYIapCTBOM B
cootBeTcTBUM cO cTaTtheil 28 Koncturyuuu PK [5].

[o 3axmroueHnI0 MEeXIYHAPOIHBIX SKCIEPTOB, CIIPABEIIMBON CUHTAETCS MUHUMANbHAs 3apaboTHas
riata, Koropas gocturaetr 68% ot cpenHeid 3apabOTHOI TUIaTHI 10 cTpaHe. B crtpanax EBponsl ypoBeHb
MHUHHMANbHOW 3apaboTHON miatbl Bapeupyercs oT 30 mo 50% cpenneld mecsuHol 3apruiaTel [6]. B
Kazaxcrane MuUHUMajbHas 3apIuiaTa cocTaBisieT okoso 18 % oT cpemHel, 4To SIBHO HE COOTBETCTBYET
peabHOM CTOMMOCTHU TpyAa.

Eme B nayame 2000 rogoB MHUHMMAQIbHBIA pa3Mep OIUIaTbl Tpyda HE MJOCTUTAl YPOBHS
MHUHHMAJIBHOTO MIPOKUTOYHOTO MUHHUMYyMa. biaromaps ocyIecTBICHHUIO LieJICHANPABICHHON MMOIUTHKH,
WX pa3Mep ynanock mpupaBHUTH. Tak, B 2010 romgy sTo 3HaueHue cocraBisuio 14 952 Tenre, a B 2017
roxy 24 459 tenre (puc. 2).
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[Ipumeuanue — Mcrounuk [2]

Pucynok 2 — /lunamuka pocta Mpo>KUTOYHOTO MHHUMYyMa W MAUHUMabHOU 3apaboTHoii aTel B PK 8 2010-2017 rr.

Hecmotps Ha yCTOMUMBYIO TEHACHIMIO pPOCTa pa3Mepa MHUHUMAIbHOW 3apa0OTHOW ILIATHI,
HEOOXOMMO OTMETHTh, UTO €€ TeMITbI pocTa (6-7%) OTCTAalOT OT TEMIOB pocTa HHQIAIUU. BMmecTte ¢ Tem,
CYIIECTBYIOIIUI HU3KUUA pa3Mep NPOKUTOUYHOTO MHHMMYyMa CTaHOBUTCS MPEIAMETOM OOCYKICHHS B
HAy4YHOU M OOIIECTBEHHOW cpeze. Y I0pOKaHUE MPOAYKTOB, JICKAPCTBECHHBIX CPEACTB M yCIyr TpeOyer
MepecMoTpa pazMepa MPOKUTOYHOTO MHHIMYMa B CTOPOHY €T0 YBEIINYCHUS.

Eme mecsaTs et Ha3an ycuims rocyaapcTBa ObBUTH HAIlpaBIIEHBI HA CTUMYJIMPOBaHWE paboTomarernei
OpUIMATIEHO TIEPEUYHCIIATh 3apaboTHYO IaTy pabotHukam. CeromHs yKe MOXHO TOBOPUTH O
3HAYUTENBHBIX yCIieXax B 3ToH cdepe. OMHAKO B CBS3H C TPAIYIIUMHU U3MEHEHUSIMH B cpepe HaIOTOBOTO
3aKOHOJIATENIbCTBA M BBEACHWEM CHCTEMBl METUIIMHCKOTO CTPaxOBaHWS, B cCaMble ONIDKalIIne TOIbI
OKHJACTCs YBEJIUUCHUE HAJIOTOBOM HArpy3ku Ha ()OHJ OILUIaThI Tpyaa. B HacTosIiee Bpems Harpy3Ka Ha
(oHI ormnaTel Tpyaa BKIOYAET B ceOs 00s3aTeNbHBbIC NMEHCHOHHBIE oTyucieHus — 10%, MOJ0X0aHBIN
Hanor — 10%, conmanbHEIA Haor — 6% u comuanesHble oTunciaeHUI — 5%. C 2018 roma oxnmaercs
BKJIFOUEHHE OTYHCIeHHH B POHI OIUIaThI MEIUIIMHCKOTO CTpaxoBaHUS B pasMepe 1% c €XeromHbIM
yBenmueHueM 10 3%. [Tomumo 3toro, ¢ 2018 roxa paboroxareneii 00s3amu OTYUCHATH 5% OT 3apabOTHOI
TUIaTHl KaKIoro pabotHuka. Takke mpopabaThiBaeTCs HOBas MHUIIMATHBA MHHHUCTEPCTBA HAIIMOHAIHLHOM
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SKOHOMHKH TI0 BBEJCHUIO TMPOTPECCHBHOW INKAJIbl WHAWBUAYATLHOTO MOJOXOJHOrO Haiora. Takum
obpa3oMm, ecTb BCE NPEANOCHUIKA JJIsi BO300OHOBJICHUS TPAKTHKH BBIILUIATHL 3apa0OTHOM IIIaThl
paGOTOIIaTeJI;IMI/I «B KOHBEpTax» B LCIAX YKIIOHCHHA OT HAJIOIOBBIX U APYTHUX otuyuciaeHu. Ilomumo
CHW)KCHUS TIOCTYIUICHUH B OIOKET, Takas MPakTHKa OyaeT ClIoCOOCTBOBATh MCKAXKCHHUIO CTATUCTHYCCKUX
JAHHBIX O pasMepax 3apabOTHON TUIATHI B CTPaHE, YTO MOXKET CHU3UTHh d()(HEKTUBHOCTH COIMATBHOM
noautuku. [103TOMy, Mepbl JOJKHBI OBITH HANpaBlieHbl HA CTUMYJIHMPOBaHHE JOXOJIOB HaceleHus. Ha
HAIll B3IJISAJl, B YCJIOBUSX TOBBIIICHUs 0€3pabOTHIIBI, MAJACHUS JTIOXOJI0B HACEJICHUS CIIEAYEeT NEPEHECTH
YBEIUYCHHE HAJOTOBOM HArpy3kd Ha (OHI omiaTel TPyAa Ha HEOMpeAeNeHHbIH Cpok. Bbuto Ob
nenecoodpa3Ho pa3paboTaTh Mepbl, HampaBleHHbIE Ha MOOIIpPeHUe paborojareneldl MOJIHUMATH
3apabOTHYIO IUIaTy CBOMM PaOOTHHKAM.
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1Kasal(m‘aH PecnyOnukacer biniM skoHe FBUTBIM MUHUCTPIIITIHIH FhuthiM kOMuTeTI Kasakcran PecnyOmnukackl, ATMarTsl K.;
2 AGait aThiHIarbl Kazak YITTBIK Nelarorukainsik yHuBepeuteTi, Kazakctan PecniyOmukachl, AlIMarsl K.;
3Tapa3 WHHOBAIMUIBIK-TYMaHUTApIbIK yHUBepcuTeTi Kasakcran Pecriybnukacel, Tapas kanacel

KA3AKCTAH PECITYBJIMKACBIHJIAFBI EHBEK OHIMAIVIIKKE EHBEKAKBIHBIH OCEPI

Tyiiin. JKymvicmoty makcamer — Kasipri xarmaitmapna Kasakcran PecryOnmkachiHmarsl eHOSK OHIMALTNITIH apTTHIpyaa
eHOEKAKBIHBIH POJIIH aHBIKTAY. OJ[ICHaMachl — 3epTTey JKOHE aKMapaTThl TaIAay MpoLeciHIe 3epTTey 00BEKTIiCIHIH Kal-KyHi MeH
JlaMy YpZiCiH CHIIATTaUThIH CTATHUCTHKAIBIK MATIMETTEep HETi3iHAe XKYHENiK, JOTUKAJIbIK )KOHE CAIBICTRIPMAIIBI TaJay SIicTepi,
conmaii-ak 2010-2015 oK. Ke3eHIHIETi MOHOTPAQUSIIBIK OHE CTATUCTUKAIBIK NEPEKTEpAl Taigay KOJAAaHBUIABL. 3epTTey
OapbIcbiHa ©HOEKaKbl IKYHECIHIH epeKUICNiKTepiH 3epTTeyHdiH IKyiemi TociinigepiHe KipiKTipiireH opTypii omictep
nangaTaHbUIIbI.

Homuorcenepi: Kazakcrannarsl eHOCKKe aKpl Tesey xKyieciHe cunarrama oepinmi, KP-maFb1 5KOHOMHKAJIBIK KBI3MET TYpIiepi
OofipIHIIA Oip KBI3METKEP/iH OpTalla aijIbIK >KaJaKbICHl ICHIeiHe Tanaay KacansHabl. OpTamia aiijbIK JKalaKkel MOJIIICPIHACT]
allMaKTHIK yinecneynritiktep anslkTanapl. Connaii-ak, Kasakcran PecryOnukacsiaia eHOCK OHIMIUIITT MEH eHOCKaKbl ACHT el
apachlHAArbl e3apa OalaHBICTHI aHBIKTAyFa THIPBHICTEL. OpOip KbI3METKepre XyMbIc OepymrinepiiH eceOiHEH TeJeHEeTiH
MEIUIUHAIBIK CAaKTaHABIPY TOJEy KOpBIHA MIHAETTI >KapHalap >XoHE KOCBIMIIA 3¢HHETaKbl XKapHAJApBIH CHTi3yMeH Katap,
QJIIaFbl CaJIBIK 3aHHAMAChIHAa EHTI31IeTiH e3repTyliep jKaKblH apaja eHOEKaKbl Telley KOPBIHBIH XKYKTEMECIH apTTHIpajbl, Ol 03
Ke3eTriHJe KyMbIc Oepyiinepain oelipecMu eHOeKaKbl TeJleyTe KollyiHe MaKOypIieyi MyMKiH €KeHIT aHBIKTaNIbL.

3epmmey namuorcenepiniy KonrdauvLy canacsl. bacTbl TYKBIPBIMIAP MEH TOKIPHOENIK YCHIHBICTAP ATAIMBILI MOCEIEH] apbl
Kapail TepeH 3epTTeyre apHaJIFaH /iCTEeMENIK HeTi3 peTiH/ae naiaalaHbLTybl MyMKiH.

Tipek ce3aep: xanakel, eHOCK OHIMILIITI, eHOEKaKbI TOJIEY KYHeci, €H TOMEH eHOCKaKbl MOJIIIEpi.

— 190 ——



ISSN 2224-5227 MNe 2. 2017

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

ISSN 2224-5227

Volume 2, Number 312 (2017), 191 — 195

UDC 06.81
A. Tsehovoy, Zh.Zhakipbekov

Kazakh national research technical university named after K.Satpaev, Almaty
zhandos-zh@mail.ru

MANAGEMENT CONSULTING AS A FACTOR
OF DEVELOPMENT OF THE COMPANY AND THE FOUNDATION
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Annotation: In this article, based on a review of existing literature and statistics, the urgency and the
insufficient development of management consulting in Kazakhstan. The interpretation of the phenomenon of
reducing the competitiveness of Kazakhstan's rating in 2016-2017 gg., According to the World Economic Forum,
which takes into account, first and foremost, economic and organizational components. Results of research
development trends of the European management consulting market in Europe. Based on this analysis, it is
concluded on the need for management consulting in the framework of enhancing entrepreneurial activity and the
level of competitiveness of Kazakhstan.
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Kazaxckuil HaMOHaJIBHBIN HCCIE10BaTENbCKUI TEXHUUECKU YHUBEPCUTET
nMm. K.M.Carnaesa, r. AimaTbl

YIOPABJIEHUECKHWIA KOHCAJITUHT
KAK ®AKTOP PAZBUTUA KOMITAHUU U ITOBBIINEHUA
KOHKYPEHTOCIIOCOBHOCTHU KA3AXCTAHA

AnHoTanusi: B naHHOH cTaThe Ha OCHOBE 0030pa CyILECTBYIOUIEH JIMTEpaTypbl U CTATUCTHYECKHUX JIAHHBIX,
MOKa3aHa aKTyaJdbHOCTh M HEJOCTaTOYHAs pa3BUTOCTh yIpaBieH4YecKoro koHcantuHra B Kasaxcrane. [IpuBogurcs
uHTepnperauus (eHoMeHa CHIKEHHs peiiThHra KoHKypeHrocrnocooHoctu Kazaxcrana B 2016-2017 rr., no Bepcun
BcemupHOro skoHOMH4ecKoro (opyma, KOTopasi yYUTBIBAET, MIPEXK/IE BCEro, SKOHOMHUYECKYIO ¥ OPTraHU3alMOHHYIO
cocraBisoomue. [IpuBeneHsl uccienoBaHus TPEHJOB Pa3BUTHs €BPONENHCKOro pPhIHKA YHPABIEHYECKOIO KOHCAJ-
tuHra B EBpome. Ha ocHOBaHMU NpOBeeHHOrO aHallM3a, ClellaH BBIBOJ O HEOOXOAWMOCTH pasBUTHS yIpaBJIEH-
YECKOr0 KOHCAITHHTa B paMKaxX MOBBIMICHWS INPEINPHHUMATENLCKON AKTHBHOCTH M YPOBHS KOHKYPEHTOCHO-
cobroctu Kazaxcrana.

Ki1roueBble ci10Ba: yIpaBIeHUYSCKHH KOHCAITHHT, KyJIbTypa YIPaBICHUS, KOHKYpEHTOCIHOCOOHOCTH, MpEn-
MIPUHUMATEIbCKasi aKTUBHOCTh, BBII.

B Kazaxcrane 3a 25 neT He3aBUCHMOCTH «HETaTHUBHBII» 00pa3 mpeanpuHUMAaTeNst ObUT MOJIHOCTHIO
npeonosneH. CeromHs Ka3axCTaHIBl BOCHPUHHMMAIOT IpEANpPUHUMATENCH HE TOJBKO KakK YCIEIIHYIO
JIMYHOCTbh, 00JIaJAIOIIy 0 BBICOKMM CTaTycOM B OOIIECTBE, HO TAKXKE JIFOJbMH, BHOCAIIMMH 3HAUUTEIIb-
HBIH BKJIaJ B COIIMATIBHOE YKPEIUIEHNE CTPAHBI.

[o mannabM ['mobansHOTO 0TyeTa GEM 2015/16 (Global Entrepreneurship Monitor) o pesynbraram
2015 ropa B Kazaxctane ypoBeHb NpeIIpUHUMATENBCKON aKTUBHOCTH HaxonuTcs B mpenenax 11%, To
ecTb nopsanka 11% TpyaocnocoOHOro HaceneHus! CTpaHbl ONPENeNAoT cedsl BlaenbllaMy OpraHu3alii.
Ilo ypoBHIO mpenmpuHHMAaTeNbCcKOM akTHBHOCTH KaszaxcTan pacmonoxkwica Ha 29 mecre u3 60, uto
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SIBIIIETCS BBICOKMM DPE3YJIbTaTOM (B MPONUIOM TOAY TOKa3aTellb HpPeANpPUHUMATEIhCKOW aKTHBHOCTH
cocraBist 13,7%) [1, 2]. nst cpaBHEHHSA, ypOBEHD MPEAIPUHAMATEIHCKOW aKTHBHOCTH B TAKUX CTpaHax
kak BemukoOputanus, Ucnanus, Hunepnanasr okoino 6%. CTOUT OTMETHTD, 9TO OTHOCUTEIHHO BBICOKHI
YPOBEHb TPEANPUHUMATENBCKON aKTUBHOCTH OTEUECTBEHHBIX NpeANpUHUMATENel OJAHOBPEMEHHO
COTIPOBOXKIAETCS MPEANPUHIMATEIHCKUM CTPAXOM — CTpaxa MpoBalia MPpeIIpUHAMATEILCKUX HAYMHAHUN
(75,4%, 60-mecT0).

Hapsny c stum, B cootBeTcTBUM € [3], B TeueHHE MOCIEAHHMX JAecATH JeT KazaxcraH ycToiuuBo
pa3BuBajcs, nepemarays B ['modagpHOM peiiTHHTe KOHKypeHTocrocobHocTH ¢ 56 Mecta B 2006 Tomy 1o
42 mecta B 2015 romxy. OgHako B 3TOM oy IPOITyCTHII Biepen cpa3y 11 cTpaH, 3aHsB 53-10 cTpouky [4].
CymectBeHHoe yxynamienne mno3unuid Kaszaxctama HaOmiogaercd MO TakUM HHAMKATOpaM, Kak
Bromxernerit 6ananc B % ot BBII (108; -98), Jlerkocte moctyna k 3aiimam (89; -45), JlocTymHOCTB
BeHUypHOro Kammraina (92, -33), [lpuBiekaTeabHOCTh HAJIOTOOOJIOKEHHS I MHBeCcTHIHH (57; -29).
Taxke KazaxcTtaH 3HAUWTENBHO NOTEPSI NO3ULMU II0 TAaKUM IIOKa3zarensM, Kak J{OCTyNHOCTh
¢uHaHCOBBIX ycmyr ansi Ousneca (76, -23), PacmpocTpaneHHOCTh HeTapuUHBIX OapbepoB (67, -22),
Okcnopt, B mponeHTax ot BBII (87, -21), PerymupoBanue Oupxku ueHHeix Oymar (108, -21) u
PerymupoBanue Oupsxu neHHBIX Oymar (89, -20).

OKOHOMHCTHl ¥ TIOJHUTOJIOTH OOBACHAIOT TMaJeHHe B PEUTHHIE CHIUKEHHEM IIeH Ha CBhIpbE U
BHEIIHUMU BbI30BaMu. Hama mHTEepmperamus sToro ¢heHOMEeHa JIpyrasi, OHa YYUTHIBAET YKOHOMHUYECKYIO
¥ OpTaHM3aIlMOHHYI0 cocTaBistromue. B 2015 romy yxe OblIa MpeanockuIKa K MMaaeHnio, Ha KOTOPYIO He
o0paTuiny BHUMAaHUS, UHAEKC «TPEHWHTH Ui MepcoHana» yman Ha 14 myHkToB («PacmpocTpaHneHHOCTH
NpakTUKU oOyueHHs mepcoHaia B OmsHece» (76; -14)). DTo 00CTOATENBTCO CBUAETEIBCTBYET, UTO
KyJbTypa yTpaBieHHs OM3HECOM HAXOAWTCS HE Ha HajuiexameM ypoBHe. HemoctarodHnoe 3HaHMe
HAay4YHBIX OCHOB VMpaBIeHHUA, WHCTPYMEHTApHUs OPTraHM3ALMOHHOIO M SKOHOMHUYECKOTO aHaJIN3a,
COBPEMEHHBIX  YNPaBICHYECKMX TEXHOJOTHM, HaBBIKOB YIPABIEHYECKOM KyJIbTYphl  MeIaeT
MpeIPUHAMATEISIM BOBpeMsl 00HApYKUTh MPOOIeMbl KOMITAHUY ¥ HAWTH Ha HUX NIPaBUJIbHBIE PEIICHUS.

HccnemoBanne phIHKA YIPaBISHYECKOTO KOHCAITHHTa HMMEET CMBICH MPOBOAWUTH HA TpPHUMEpe
9KOHOMHUYECKH Pa3BUTHIX CTpaH, IPU ATOM HEOOXOAUMO MPOACHUTH, YTO B ATUX CTPaHaX MOHUMAETCA MOJ
yIpaBlIeHYECKUM KOHCAJITHHIOM M Ha KaKWe OCHOBHBIE CEIMEHTHI 3TOT PBIHOK pa3nenéH. OOparmiaer Ha
ce0st BHIMaHE MHOKECTBO Pa3IMYHBIX OIpeNe]IeHNH, B 3aBUCHMOCTH OT KOHTEKCTa. B maHHO# cTatbe
MBI BOCIIOJIB30BAIHNCH OMpenesicHueM, paspabotaHHbIM Epomeiickoit ®Deneparueii  accoruanuit
KkoHcynbTanToB Mo ympasineHuto (OEAKO). [lannas opraHuzanusi AaéT cienyiouiee OIpeneiieHHe:
yIpaBlIeHUYECKUH KOHCANTHHT — 3TO MPEJOCTaBICHUE HE3aBUCHUMBIX COBETOB M MOMOIIX IO BOIpPOCAM
yIpaBJeHHs, OLEHKA MPoOJIeM W BO3MOXHOCTEH, PEKOMEHAANNH COOTBETCTBYIOIINX MEp W TOMOIIH B
peanu3anuy JaHHBIX Mep [5,6].

Ecmu roBopuTh O cerMeHTax phIHKA YMPaBICHYECKOTO KOHCANTHHTA, TO MOYKHO BBIJEIUTH CEMb
COCTaBJISIONINX: CTpaTeTH4ecKasi NMesTebHOCTh, ONEpalMoOHHas NeATeNbHOCTh, MPOoAaka M MapKeTHHT,
(UHAHCHI 1 yTIpaBICHUE PUCKAMH, JIFOJM U N3MEHEHHE, TEXHOJIOTHSI U IPYTHE YCITyTH.

Cmpamezuueckas 0esmenbHOCMb

JlaHHBII BUJ KOHCANTHHTA HAIMPaBlieH HA OKa3aHWE CONEHCTBHS KOMIAHWH B aHAIN3E U TIEPECMOTpE
UX CTpaTeru, B YJYUYIICHUH M ONTHMH3ALUHN OH3HEC-TIPOIECCOB, pa3paboTke W BHEAPECHUH OW3HEC-
MOJEeNU KOMIIaHUH, aHAJIM3€ PBhIHKA M pa3BUTUU cTparerud. OHO Takke BKIIOYAeT B ceOsl ympaBlieHHE
MOJEepHHM3alHell KPYIMHOM KOMITaHWM, B TOM 4HCIe TpaHcpopMmamweld Ha YpOBHE Bceld
KOMIIaHUH/TIPOTPaMMON PECTPYKTYPH3AIHNH U pa3paboTKy CTPATErHIeCKUX PEKOMEHJAIIHA.

Onepayuonnas 0esmenbHOCMb

OrTa [esATeNbHOCTh CBsi3aHa C WHTerpanuell OW3HEec-pellleHHil depe3 MpoLecc PEeHHKUHUPUHTA
omsHec-miporteccoB  (Business  process  reengineering, BRP), ympaBnenme OTHOMECHWSIMH C
knueHTamu/mocraBmukamu  (Customer Relationship Management, CRM), cHukeHue BpeMeHH
BBITMIOJTHEHUSI 3aKa3a M HU3JEep)KeK, YIpaBJeHHE 3aKylKaMH M IOCTaBKaMH, BKIIOYas MPOU3BOJCTBO,
HAyYHO-UCCIIEZOBATEIIbCKHE ¥ OIBITHO-KOHCTPYKTOpckue paboTel (R&D), pacmmpenue ToBapa u
JIOTUCTHKH.

IIpooaoica u mapkemune

JlaHHBII cCerMeHT KOHCANTHHTa HAIpaBJICH Ha OIEHKY M MEePECTPONKY MPOJAKHON U MapKETHHTOBOM
JIeSITEeTFHOCTH KOMIIAaHWH B COOTBETCTBUH C IOHUMAaHUEM TOTPEOUTENS U CHCTEMON B3aMMOOTHOIIECHHH C
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KIMEHTaMd W TMapTHEpaMH, yMpaBiIeHWE NpoJaXaMH W KaHaiaMu cOBbITa, YIpaBlIeHUE IUHEHKON
MPOIYKTOB U MPOABMKEHUE (OPEHIUHT), U HTU(PPOBOH MAPKETHHT.

QDuHaHCLL U ynpasieHue puckamu

BrurouaeTr B ce0st aHAnMM3 M MepecMOTp TIAHUPOBAHUWS, MOJIEIH YIIPaBIIeHUs] (DMHAHCHUPOBAHHEM H
JIOXOJTHOCTHIO, YJIy4IIEHHE BO3MOXKHOCTEW MpH TOZCYETe W ONTUMH3AINH PHCKOB KOMNAHHUH (KPEIuT,
PBIHOK, OXpaHa OKpYy’Karollel cpensl, KauecTBO M T.A.). JlaHHBI CEerMEHT TakKe HampaBlIeH Ha
coOutofieHne TpeOOBaHU HOPMATUBHBIX JOKYMEHTOB U YIIPaBICHHIO COOTBETCTBHEM HOPMaM.

JIroou u usmenenus

Llenpio KOHCANTHHTAa B 3TOM cilyd4ae SBIseTcd padoTa Hall MOCHEACTBHSIMH, KOTOpbIE M3MEHUIIH
WHIWBUAOB KoMmaHuu (YIpaBieHHe U3MEHEHHSIMHU). DTOT MPOLecC TaKKe BKIOYAeT B ce0sl KaJpOBBIH
KOHCAIITHHT, HAlleJICHHBII Ha COBEPIIICHCTBOBAHKE AJIEMEHTa KOMITAHUU «JIFOJAN» C ITOMOIIBI0 KaApOBOU
CTpaTeruy, OmpeAeNieHHs] KadecTBa pabOTHL, JBIOT, KOMIIEHCAIIMH M TIEHCHOHHOTO OO0eCIeYeHus,
MIPOTPaMMBbI Pa3BUTHA TAJAHTOB U KOYUYHHT PYKOBOJIUTEICH.

Texnonozus

OTOT CerMeHT yIpaBIeHIEeCKOT0 KOHCAITHHTA TpeaycMaTpuBaeT otieHKy UT-cTpaTernn komnanuu ¢
LIENbI0 MPUBEACHUS B COOTBETCTBHE TEXHOJIOTWH ¢ OM3Hec-mpolieccaMu. JlaHHas yciayra BKIIOYAIOT B
ce0sl CTpaTernyeckylo MOANCPKKY pEIleHWH, CBA3aHHBIX C IUIAHHPOBAaHHMEM M BHEAPEHHUEM HOBBIX
TEXHOJIOTHH IJIs1 OM3HEC-TIPIIOKeHNH, B ToM ducie MT-cern n 6€30MacHOCTH, U apXHUTEKTYPHI IICHTpA
00pabOTKHU TaHHBIX.

Jpyaue ycnyeu

Hapsiny ¢ yka3aHHBIMH BBIIIIE CErMEHTaMU KOHCAJITEPhl OKa3bIBAIOT Pa3jMYHBIC YCIYTH, TaKue Kak
oOydeHue, icciueoBaHie PhIHKA, COACHCTBHE B TPYIOYCTPOICTBE, PYKOBOACTBO HaJ OTOOPOM M HaltMOM
nepcoHarna.

O0GOpPOTHI €BPONEHCKOTO PhIHKA YIPABICHYECKOTO KOHCANTHHTA 33 TOCJIEIHUE TPHU TO/Aa JOCTHUTIIN
MTOJIOKUTENbHOH TeHneHnun: +3,8% B 2013 roxy, +5,2% B 2014 roxy u +6,6% B 2015 romxy (Tabmmma 1).

CormacHo nanHbeM [6], ¢ 2007 roma cpemHss TUHAMHUKA Pa3BUTHS YIPABICHYECKOTO KOHCAJITHHTA
cocrasisierT 3,7% B rof, B To Bpems kak cpeaauii poct BBII Espomnsl — 1,0% B rox.

Tabmmma 1 — Temmer pocta 060pOTa yIPaBISCHIECKOT0 KOHCAITHHTA

CrpaHa Temnbl pocta 000pOTa yIPaBIEHYECKOr0 KOHCAITHHTA
2013 rom, % 2014 rox, % 2015 rox, %
ABcTpus 9,0 6,6 4.9
Dunnaagus 0,0 5,0 5,0
Dpanuus 0,8 2,9 5,0
['epmanus 6,3 6,3 7,5
['penms 2.8 3,1 2,0
Wpnanaus 5,7 49 11,0
Uranus -0,3 5,7 5,3
CroBeHHsI -2,3 -1,1 0,5
Wcnanus 3,7 -4,6 473
BenukoOpuranus 6,2 10,4 8,7
Konconumamnus 3,8 5,2 6,6
EBpomnelickux cTpan®

Hcrounuk: coct. aBTOpaMu Ha OCHOBaHUM UCTOYHHKA [6]
* JlaHHble aHanu3a npuseaeHsl 10 ctpaH, koTopble cocTaBisitoT 78% BBII EBpornbl.

AHanmu3 moTpeOuTeNeld YNpaBIeHISCKOTO KOHCANTHHTA OBLI MPOBEACH B pa3pe3e Tpex Hambojee
3HAYMMBIX CETMEHTOB SKOHOMHUKH: ITPOM3BOJICTBO, Cepa 00CTyKUBaHUS U TOCYAapCTBEHHBIH CEKTOP.

[Ipon3BOACTBEHHBIN CEKTOpP BKIIOYaeT B ce0sl KOHEYHOro MOTPeOUTENs M MPOMBIIUICHHBIE
NPOAYKTBI, @ HWMEHHO: BO3IYINIHOE W KOCMHYECKOE IMPOCTPAHCTBO, OOOpPOHA; aBTOMOOWIIBHBIN;
MOTPEOUTENBECKAE  TOBApbl; BBICOKOTEXHOJOTHYHBIE  TOBApHl;  MAIIMHOCTPOCHHE; XHMHUECKHE,
(apmaneBTHUECKHE U OMO-TOBApBI; Apyrue 00padaThIBaoIIe TPOMBIIUIEHHOCTH.

B cdepy obOcmyxuBanust BXomsT: ()MHAHCOBBIE yCIyrH (OaHKOBCKHE M (DHHAHCOBBIC OIIEpAIlVH;
CTpaxoBaHWE); PHEPTETUKA U DJICKTPOIHEPTCTHUSCKUE KOMIAHUY (HE(PTh M Ta3; XUMUSI U HeQTEXUMUs),
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tenekoMMmyHuKarmst 1 CMU () u apyrue ycimyru (po3HAYHAsI TOPTOBIIS; MyTEIIECTBUE W OTIBIX; YACTHOE
3IpaBOOXPAHCHIE; MPOTPAMMHOE 00ECTIICUCHNE U KOMITHIOTEPHBIC YCIYTH; OM3HEC-YCITyTH).
locynapcTBeHHBIH CEKTOp BKIIIOYAET B ceOS MPaBUTEIHCTBO, TOCYAAPCTBEHHBIE W KBA3UTOCYAApT-
BEHHBIE yupexxaeHus [7-17].
[Ipu 3TOM 00OPOTHI yIpaBIEHYECKOTO KOHCANTHHTA paclpeaesieHbl cleayonmM oopasoM: B 2014
rony 59,4% ot o0mero KOHCYJIbTHPOBAaHWS TpHUXOAUTCS Ha chepy obcmyxuBanus, 27,8
MPOHU3BOACTBEHHBIH cekTop U 12,9% - rocynapcTBEHHBIN CeKTOp (Tabmuna 2).

Tabsnuua 2 — PacnipesieneHue yrnpapieHYeCKOro KOHCAITHHTA [0 OTPacisiM

DKOHOMHYECKHH CEKTOp O06opoThl npoaax, % Jons BBII, %
[IpousBoacTBo u oO6pabdaThIBaromIIast 27,8 254
IIPOMBIIIIEHHOCTD
Ccepa oOcyKuBaHUS 59,4 55,2
I'ocynapcTBeHHBIH CEKTOp 12,9 19,4

Kak BumHO U3 TaOnunpl 2, pacupeneieHie YIpaBiIeH4ecKOro KOHCANTHHTA IO OTPacsiM SKOHOMHUKHI
U cooTBercTByIOmas ux nong B BBII cBunmerenbcTByeT, 4To CIpPOC Ha KOHCAITUHIOBBIE YCIyId
HaINpPsMYIO 3aBUCUT OT JTOMHUHHUPYIOLINX CEKTOPOB IKOHOMUKHU. B EBporne kpynmHelmmM sBisieTcs — cepa
00CITyKHBaHHUS.

UccnenoBanrne OCHOBHBIX TEHIACHLMI Pa3BUTHS YIPABICHYECKOTO KOHCAJITHHIA JaeT OCHOBAHUE
1ojarath, 4YT0 €MKOCTb PbIHKA KOHCAJITHHIOBBIX YCIYI' 3aBHCUT OT YPOBHS 3KOHOMHYECKOTO Pa3BUTHUS:
YeM BBIIIE OHA, TEM BBIIIE IO KOHCANTUHTOBON HMHAycTpuu B cTpaHe [18-20]. Takum oOpazom,
pasBUTHE YIIPaBICHUYECKOTO KoHcanTHHra B Kaszaxcrane ecTe TpeOoBaHHE, ITUKTYEMOE MHPOBBIM
COOOIIIECTBOM ¥ CBOEBPEMCHHAss HEOOXOOUMOCTh I yiaydmieHdus dS(H(PEKTUBHOCTH  BEACHHS
JESITETBPHOCTA KOMIAHWH B paMKax TOBBIIICHUS MPEINPUHIMATEICKOW aKTHBHOCTH M yPOBHS
KOHKypeHTocnocooHoctu Kazaxcrana.
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Angarna: bepinren makanaga ogeOueTTep MEH CTATHCTHUKANBIK MAJIMETTEpre IIONy jkacay Herisinme Kazak-
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Annotation. This article is dedicated to the history of the Islamization of Moghuls. Based on the information of
«Tarikh-i Rashidi» by Mirza Muhammad Haidar, the author examines the process of Islam adoption by Moghuls in
the XIV-XV century. He identifies 2 stages in this process. The first stage — 754 AH / 1352—-1353 — 764 AH / 1362-
1363. In these years, during the reign of the first Moghulistan ruler Tughlugh Timur Khan, Islam was actively
propagated among Moghul tribes. The second stage was 791 AH / 1389 — the first quarter of the XV century. In this
period, during the reign of the active and powerful Moghul khans (Khizr-Khoja, Muhammad) the position of Islam
somewhat weakened in periods of political instability, and had improved again. In the first half of the XV century,
Islam was finally established as the only Moghul religion.
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Wuctutyt ucropuu u stHosorun uM. Y. Y. Banuxanosa, 1. Anmarsl, Kazaxcran

NCJIAMMBALIUA MOT'YJOB (I1IO CBEAEHUAM
«TAPUX-U PAHININ» MUP3A MYXAMME]/l XAUTAPA)

AHHOTauMA. /[aHHas cTaThsl MOCBALIEHA UCTOPUM HciaamMu3auuud MorynoB. Ha ocHoBe cBeneHuil «Tapux-u
Pamman» Mup3a Myxammen Xaiinapa aBTop paccMaTpuBaeT Mpolecc NpuHATUs ucaama Moryinamu B XIV—XV Ba.
OH BBIZCIACT B HEM 1Ba dtama. [lepsbrit atan — 754 1. X. /1352-1353 rr. — 764 1. x. / 1362—1363 rr. B 9TH roas! npu
nepBoM mpasurene Morymucrana Tormyk-Tumyp-xaHe ucinaM Havyal aKTHMBHO HAcCaKAATbCs CPEAM MOTYIIBCKUX
mwiemeH. Bropoit atan — 791 1. x. /1389 r. — mepBas yetBepTh XV Beka. B 3TOT meprox npu SHEPTUIHBIX U CHIBHBIX
MOTYJIbCKHX XaHax (Xusp-Xomke, MyxamMmene) MO3UIMM HCIaMa, KOTOpPBIE B IEPUOABI IOJUTHUECKOH
HecTaOWIIBHOCTH HECKOJIbKO ociiabeny, BHOBb yCWJIWINCh. B mepBoii mosioBuHe XV Beka UCIaM OKOHYATEIbHO
YTBEpAUJIICA B KAUCCTBE eHHHCTBeHHOﬁ peiIMrum MoryJos.

KinioueBsle ciioBa: uciam, moryis, Morynuctas, « Tapux-u Pammany», kyasTypa.

«Tapux-u Pamman» Mupsa Myxammen Xaiimapa yrmata ([lynmata) — mHMpoko H3BECTHOE B
BOCTOKOBEIUECKHMX Kpyrax counHeHrne. OHO BONUIO B HAYYHBIN 000pOT e B cepeanae XIX Beka U ¢ TeX
Op MO IpaBy CYMTAETCS OJHUM H3 TJIABHBIX I[EPBOMCTOYHHUKOB II0 MCTOPUM U KyJIbTYpE HApOJ0B
HentpansHoit Asun u CeepHoit Uunun XIV-XVI Bekos.

Hecmotpst Ha 1O, uTOo «Tapux-u Pamman» umeer OoraTyio ucTOpHOrpadUyuecKylo TPaguLHUIO, U3
COYMHEHMsS MOXHO H3BIEYb €Il MHOTO HOBOTO M HMHTEPECHOTO HCTOPHYECKOTO Marepuana. Tak,
Hanpumep, Mup3a Myxammen Xaiinap cooOiaeT opuriHaIbHbIE CBEICHHSI 00 HCIaMU3aIlHd MOT'YJIOB, Ha
KOTOPBIX MBI ¥ XOTHM OCTaHOBHTLCS B 3TOH padore.
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Ipexae Bcero, HEOOXOAMMO CKa3aTh HECKOJIBKO CIIOB O MOTyJaX. JTUM CJIOBOM (Jsiw),
IIPOU3BOJHBIM OT CJIOBA «MOHTOJ», B UCTOPUYECKOM JUTEpaType Ha3bIBAIOT TIOPKOSA3bIYHBIC IIEMEHA,
npokuBasiiue B XIII-XVII BB. Ha BocTounoli wactu YaraTaiickoro yiyca. Yacte UX okazajach 37€Ch B
MEPUO MOHTOJILCKUX 3aBOCBAaHWH, 4YacTh Oblla aBTOXTOHHBIM HacenenueMm [1; 2; 3; 4; 5; 6; 7).
OTHONOJIUTHUYECKAS! OOIIHOCTh MOTYJIOB HE CJIOXKMJIACh B HApOJHOCTh, U MOTYJIbCKHE IUIEMEHA I03JHEE
y4acTBOBIM B (DOPMHUPOBAHUM TaKUX TIOPKCKUX HApOJHOCTEH, KaK Ka3axH, KbIPTbI3bl, YUTYpHl U B
HeOOBIION cTeneHu y30eku. Tak, HampuMep, kazaxcTaHckuii BocrokoBen B.I1. KOquH ykasbiBan Ha psin
MOTYJIBCKHX IUIEMEH (IyriaT /myiaT/, KaHTael /KaHibl/, abjaaH /amban/, cyBaH /cyaH/, KepeHut /kepeit/),
KOTOpbIE BOLUIM B COCTaB Ka3axckoro 3THoca [6, c. 84-86]. MHadye roBops, paccMaTpuBasi UCTOPUIO
WCJIaMU3all1 MOTYJIOB, MBI pacCMaTpUBaeM MCTOPHUIO MCIaMU3ALMN YaCTH OYyAYIINX TIOPKCKUX HAPOOB,
B TOM YHCJIC U Ka3aXOB.

ObpaszoBanne rocynapctBa MOTyIUCTaH CBSI3aHO € pacnagoM YaraTaiickoro yiyca, KOTODBIH
HaunHaeTcs nocie cMepTu Yaratauna byra-xana B 718 roay xumkpsl / 1318 r. B 3anaaHoit yactu Yiyca
00oco0msiercst MaBapa’-H-Haxp, I'Zle peajbHas BIacTh NPHHAIJICKANA yKe He IMOoToMKaM UuHrucxasa, a
NPEACTAaBUTEISIM MECTHOM pOIOIIEeMEHHON 3HaTH. YMHTH3UIBI MOTEPSUTH BIACTh U B BOCTOYHOHM 4YacTH
Uararaiickoro yiyca, ¥ 3IeCh HEKOTOPOE BpeMs ILapwi TMOJHBEIM Oecrmopsaok. «B yiyce MoOrynoB He
OCTaJIOCh XaHA; MOTYJIBI XXMM KaXIblii caM Mo ce0e, U yJIyc Hadajl pa3opsATbCa», — FOBOPUTCA 00 3TOM
BpeMeHU B «Tapux-u Pammman» [8, c. 37].

Takas obcrtaHoBka coxpaHsiach n0 cepenunsl 40-x 1. XIV Beka, moka MpaBsiuas BepxyIIKa
IYIJIaTOB, OJHOI'O W3 MHOTOYMCIIEHHBIX M CHJIBHBIX MOTYJIBCKHMX IUIEMEH, HE BO3BeJla Ha XaHCKHUH
npecron 16-neruero Tormyk-Tumypa, notomka Yararas [8, c. 37]*

Co BpemeHeM, MONB3YACh MOANEPKKON ayrnaroB, Tormyk-Tumyp-xaH cobpasl moa CBOEH BIACTBIO
3HAYUTENIPHYI0 YacTh POJOIUIEMEHHBIX TpYII BOCTOUYHOW uacTu Yararaiickoro ¥Ymyca u co3jai
rocyIapcTBO, KOTOpOE TMOJYYHIO B CPEAHEBEKOBOH HCTOPUKO-reorpaduyeckoil iurteparype Ha3BaHHE
Morynuctan. B ero cocraB Bxoauia Tepputropus coBpemMeHHoro lOro-Bocrounoro Kazaxcrtana
(Ketricy), Keiprecrana n Bpemenamu Boctounsrii Typkecran (CYAP KHP), Tamkent u Caiipam [1, c.
23-106; 3, c. 12-15].

Cornacno cBeneHusM « Tapux-u Pammany, nepBeIM npaBuTesieM MorynvcTana, IpUHIBIINM HCIIaM,
onu1 cam Tormyk-Tumyp-xan (730 1. X. / 1329-1330 rr. — 764 1. X. / 1363-1364 1T.). «Tornyk-Tumyp-xan
cTal MycCyJlbMaHHUHOM Onaromaps Maymnane Aprraagauay», - namer Mupiza Myxammen Xawmap [8, c.
42]. Maynana Apma an-J{us (Apmaams) ™ o ero coodmenuo, mpoucxoaun u3 poja llymka an-/{uHa
Maxmyna, u3 umamoB byxapel, KoToporo HacwibHO Tiepecenunn u3 byxapel B Kapakopym BoO BpemeHa
Uwunrucxana. [lozmqaee noromku lymxa an-/luaa Maxmyzna nepeexanu B ropoaa Karak u JIy0, koTopeie
HaXOAWIUCH rae-To Mexay Typdanom u Xoranom [8, c. 38].

B «Tapux-u Pammmgm» comepKuTcss MOAPOOHEBIN paccka3 00 OOCTOATENhCTBAX BCTpedd TOTITyK-
Tumyp-cynrana ¢ weiixom [xaman an-Jlunom, otnom Apma an-/{uHa, Bo BpeMs kotopod Yaratampg
O3HAKOMMJICSI C HOBOH [UIsi HEro Bepoi. [nmyOokas pemurno3HOCTh Ieixa Tpou3Bena OOoNbIIoe
BIICUATJICHHE Ha MOJIOJIOTO CyJITaHa, U OH noobdeman: «Eciy s ctany XaHOM U [OIydy HE3aBUCUMOCTb, TO
Br1 00s13aTENEHO IPUANTE KO MHE, ST HEIPEMEHHO CTaHy MycCyJIbMaHuHOMY [8, c. 40].

Yepes HekoTopoe Bpems mieix Jxaman ag-JluH ckoHYasics, HO Mepell CBOEH CMEPThI0 OH pacckasall
3Ty UCTOPUIO CBOEMY ChiHY Apiia ana-J{uHy u 3aBemiasn emy moltu Kk Tornyk-Tumypy, KOrja OH CTaHeT
XaHOM, U 00paTUTbh €ro B UCJIAM.

Tornyk-Tumyp cran xanom B 748 r.x. /1347-1348 rr. [1, ¢. 79; 3, c. 43; 7, c¢. 263] IIpouuio Hemasuo
BpEMeHH, Ipexie uyeM Apma ai-/[uH, IpuIoKUB ONpeAeieHHbIe YyCHIns, TOOWICS NMpHeMa Yy XaHa M
HAIlOMHMJI €My MCTOPHIO €ro BCTpeuH ¢ melixom J[xaman ag-JluHoM u obemanue, KOTOpoe OH TOrJa i
ero oty ™ «Oren ckoHuUANCs M 3aBeIIan 3TO JIeNo MHe», — ckasan oH Tormyk-Tumypy. Morysckuii
MIPaBUTENh HE OTPEKCS OT CBOETO obemanus. Apmra an-JluH oOBsCHUI OCHOBHI Bephl U Tormyk-Tumyp,
COBEPILKB PUTYAIbHOE OMOBEHUE, IPUHST MyCYJIBMAHCKYIO penuruto |8, c. 41].

Tornyk-TuMyp-xaH penImy MCIONb30BaTh HCIaM KakK HIEOJIOTHYECKYI0O OCHOBY JUI YKpPEIUICHHS
BEPXOBHOW BJIACTH, LIEHTPAIM3alluK rocynapcraa. [IpuMepom i Hero mociyskwi Maapa’-H-Haxp, rae
Tapmammpus-xaH, npogoikas JHHUI0 KeOek-xaHa Mo YKPEIICHHUIO TONMUTHKH COMMKEHHS ¢ MECTHBIMH
TpaIUIUsIMH, 00BABUI UCIaM OQHUIMATILHON peuruei rocyaapeTea [3, ¢. 46-47; 9, c. 32].
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CrnenyeT OTMETHTh, YTO HCJIaM B cpele TIOpKCKHX IieMeH JKereicy m Bocrounoro TypkecTana
MOJTy4WJI pacmpocTpaHeHHWe eme B X BeKe, BO BpeMeHa ImpasicHHs KapaxaHunoB, B pe3yibTare
WHTEHCHUBHBIX TOPTOBBIX CBsI3€l JKUTENEH 3THX pallOHOB C TOpPOJaMH U 3eMJIeNIeNbUYeCKUMHU IIEHTPaMHU
Masgapa’-u-Haxpa. Ho B XIII B. Morynsl emie octaBanuch si3pluHUKaMU [3, c. 47]. Takxke U3BECTHO, YTO
KepeuTsl (Kepeu), OTMEUEHHbIE Cpein MOTYJIbCcKUX IieMeH, B X-XIII BB. ncrmoBenoBany XpHUCTHAHCTBO
HectopuaHnckoro Tosika. B Hawane XIII B. B JKetwsicy nepekoueBanu ¢ Kywiyk-XxaHOM W HEKOTOpBIE
Tpynmsl HaiiMaH, Takke ObiBmMe xpuctuanamu [10, c. 411, 415]. DOrto pa3zencHue HaceleHHs
MorynucTasa 1o peluruo3HbIM IPU3HAKaM HE CIIOCOOCTBOBAJIO MPOLIECCY €0 KOHCOIUIAINH.

Wcnammuszanys, Kak BHEAPCHNUE B CO3HAHHE MOT'YJIOB PEJIMTMO3HOM HMAEOIOTHH Pa3BUTOrO OOIIECTBa,
JIOJDKHA OBLIa CTUMYJTMPOBATH MPOLIECC YKPEIUICHNSI BEpXOBHON BIACTH U TOCYJapCTBEHHBIX HHCTUTYTOB,
Oonee yeTkoe odopmieHHEe OOIMIECTBEHHBIX OTHOLICHUH W CONEHCTBOBATH NANbHEHIIEH KOHCOMUIALMN
HaceJIeHus MoryaucTaHa B AMHY0 HApOIHOCTS [6, ¢. 171].

Tornyk-Tumyp-xaHom u Apma ang-/IuHoM ObIT cOCTaBJieH IUIaH HCIaMU3alu MOryJoB. [Ipexie
BCETO, HY)KHO OBLIO MEPEeTSIHYTh HA CBOIO CTOPOHY NpEACTaBHTENEH POJIOIIEMEHHON BEpXYIIKU, H OHH
«TIOpEIIMIIM Ha TOM, 4TO OYIyT BBI3BIBATH 3MUPOB IO OJHOMY M NPHKa3bIBaTh, YTOOBI KaXXIbIA MPUHSIT
uciaM, B IIPOTMBHOM CiIydae IpPUMEHAT crux cBsameHHoro Kopana: «Cpaxalitecb Bce ¢
MHOT00O0KHUKaMmy [8, ¢. 41].

[TepBrIM OB BEI3BaH ayriarckuit smup Tynak, npemok Mup3a Xaitnapa no matepu. Mup3a Xaiinap
IUIeT: «XaH Hayall TOBOPUTh, U MPEITIOKUI eMy MPUHATH uciaMm. OMup Tyrak 3amnakan u ckasan: «Tpu
rojia Ha3aJ s MPHHSJI PEeJUTHI0 HelaMa Oiarogaps rnpaBeaHbIM JifosaM Karrapa v ctan MyCyJIbMaHHHOM.
Bosice Bac, 1 HE MOT OTKpBIThcA. Kakoe cuacTbe MOXKeET OBITh Jydile 3TOro?». XaH BCTal U OOHsUI €ro.
MycynbMaH ctano Tpoe» [8, c. 41].

Jpyrue sMupbl, KOTOPBIX MpHUIIamany rnocie Tyjaka, BRIpa3wiIn corjiacue NpuHATh uciaam. Korna
JKe ouepelpb Aomuia A0 smupa Yypaca, OH 0TKa3ancsa NPUHATh MyCyJIbMaHCTBO U MOCTABUJ CBOE YCIIOBHE:
«Y MeHs ecTh yenoBek 1o uMeHu Canranu byra. Ecium 3TOT TaIKUK CMOXKET CBAJIUTH €T0, TO Sl IPUMY
penuruioy». XaHy M APYT'MM 3MHpaM, KOTOPBIE yKa3bIBaJIM HAa OECCMBICIEHHOCTh YCIOBHUS U T'OBOPHIIY,
yto Canranu byra mogHumaeT OByxJeTHETo BepOmrona, Apma aa-/uH oTBeTmin: «Eciu BCeCIaBHBIA U
BCEBBIIHUE ["ocTionk moxenaer, TO 003aTENbHO JACT MHE CHILY». «XaH U T€, KOTOpbIe IPUHSIIN HCIIaM,
HE COINIaCHIIUCh C 3TUM, - nuiueT ganee aBTop «Tapux-u Pammnany, - Kak 0661 Tam Hu ObLIO, coOpaiuch
JIIOAM, TIPUBETM TOTO HEBEPHOTO, M OH BBICTYNWI Brepea. Maynana (Apma an-JluH — asm.) TOxe
MOJHSUICS M BbIIIEN Breped. TOT HeBEpHBI, TOpAbIA CBOEH CHIIOW, HAJIMEHHO U BaXKHO MPHUOIU3UIICS;
MayJlaHa ITOKa3aJcs eMy HUYTOXHBIM. Korga oHM cuenwince pykaMu, TO MayjaHa, CXBaTHII €ro 3a Ipyab,
U TOT HEBEPHBIH ymaja M JUIIMICS 4yBCTB. Yepe3 HEKOTOpoe BpPeMs OH IpHILEN B ceds U BCTal, YUTas
KaJuMa M IIaxoJaT, U Iuiaya Opocuics B HOTH MaynaHbl. Hapox 3akpudan u 3amymen». anee Mupsa
Myxammen Xaifimap cooOmaer: «B TOT nmeHb cpa3y oOpuWiM TOJIOBBI U CTaJM MYCYJIbMaHaMH CTO
MIECTBAECIT ThICAY 4uenoBek» [8, ¢. 42]. Hecomuenno, uro aBrop «Tapux-u Pammmm» mpeyBenmnauBaeT
YHCIEHHOCTh MOTYJIOB, NMPUHSABLIMX HCIaM OJHOBPEMEHHO, HO BCE € OYEBHAHO, YTO KOJIMYECTBO
oOpallleHHBIX B HOBYIO PETUTHIO OBIJIO 3HAUYUTEIIbHBIM.

«B BocemHamats et oH (Tormyk-Tumyp — H. A.) ctan XxanoM. B aBaamars deTbipe rofa OH MPUHSIT
uciaam», — numer Mupsza Myxammen Xaitmap [8, c. 48]. Ha ocHOBe 3TOTO COOOIIEHUS MBI MOXKEM
JaTUpOBaTh NaHHOe coObiTue 754 r.x./ 1352—-1353 rr. DTO cTamo HayaJoM Tpolecca aKTUBHOTO
HacCaXJECHWsI HCIaMa Cpeld MOTYJIOB HX MpaBUTENAMHU. XOTS, Kak BUAEIH BbIIIE, MOJ BIMSHHEM
MECTHOTO MYCYJIBbMAaHCKOI'O HACEIEHHU HEKOTOPBIE MOTYJIBI, HAI[PUMEpP TOT K€ AyraaTckuil smup Tyiak,
YK€ JI0 3TOT0 TalHO NMPUHSIHN uciaaM. OJHAKO UX YHCICHHOCTH ObLIA ele He3HAUUTEIILHOM.

Tornyk-TUMyp-XaH yMep eCTeCTBEHHOH cMepThio B 764 T.x. / 1362-1363 T. [3, c. 50; 10, c. 119]™*
BcenbixHyBIIAs IOC/IE €ro CMEPTH MEXI0yCOOHas BOMHA M 3aBOeBaTEJIbHBIE MOXOAbI OMmupa Tumypa
OKa3aju CWIbHOE MPENSTCTBHE paclpOCTpaHEHHIO uciama cpeau morynoB. Eme B koHue XIV Beka
MOTYJIBl OCTAaBaINCh U UX 3alaJHbIX cocelell HeBepHBIMU. Tak, aBTop «3adap-name» llapad ag-Aun
Amn Mesnmu, onuceiBas noxox Tumypa B Morymucran B 785 r.x. /1383-1384 Ir., numer o MOryiax, 4to
OHU «B OOJIBIIMHCTBE CBOEM OBLIH JIMIICHBI YKPAIICHHs NCIaMCKOH BepsD» [11, c. 134].

ITonbiTkN chiHa M mpeemHuka Tormyk-Tumypa Wmifac-xomka-xaHa BOCCTAHOBUTH BHYTPHITOJIUTH-
YeCKyl0 CTa0MIBHOCTh B TOCYAapCTBE, HE MPHUBENH K ycnexy. Ero npasnenue okasanoch HEIONTHM [7, c.
263; 8, c. 671
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Wcnam monyumn nanpHEWINEe pachnpoCTpaHeHHe CpPeau MOTYIOB MpH CIEAYIONMEM IpaBHTENe
Morymucrana Xusp-Xomka-xane (791 r. x. / 1389 — 802 r.x. / 1399-1400 rr.) [7, c. 2631 npyrom
cetHe Tormyk-Tumypa. «OH ObUT XaHOM, TPHIEPKUBAIONINMCS HOPM HCllamMa, HEKOTJa MPUHSATOTO
Tornyk-Tumyp-xaHom» — roBoputcs B «Tapux-u Pammmm» [8, c. 86]. 3axmroueHHBIH Xu3p-XomKa-
xaHoM MHUp ¢ TWMypoM W cMepTh cemapaTHO HACTPOCHHOTO MOTYIIECTBEHHOTO IYTJIATCKOTO SMHpa
Kamap an-J/luna, crmoco6cTBOBaIN BOCCTAHOBJIICHHIO CIIOKOMCTBHS BHYTPH TocynapcTBa. ABTop «Tapux-u
Pammman» mnuImer, 4yTo ¢ MPUXOJOM K TMpaBieHUIO Xu3p-Xo/kKa-xaHa «jiena MoryjaucTtaHa crajiu
mpouBeTatby [8, c. 85].

HoBriit xan MorynucraHa OPWIOKWI MHOTO YCWIMH JUIsl pacipoCTpaHEHHUs HcjiaMa B CBOMX
BIafeHUIX. «Bo BpeMs cBOero IpaBJICHHUS XaH BeJ CBAMICHHYIO BOWHY ¢ XutaeM. Typdan u Kapaxomxka
BXOMWJIM B XWTal W SABSUITHCH BOKHEHUITUMH TOpOJaMH 3TOTO Kpas. [XaH]| caM JIMYHO XOIHJ TyJa CO
CBSIIIICHHON BOWHOW, Ofep’kaja TaM IMOOEIbI, paclpoCTpaHWUI TaM HCIaM, TaK YTO M HBIHE [Te MecTa]
SBIIIOTCS OOWTENbI0 WCIaMa, W TPOH MOTYJIBCKHX XaHOB, mocie Kamrapa HaxoguTcs Tam», - IHIIET
Mup3a Myxammen Xaiinap [8, c. 86]. Onnako He Bce xutenu Typdana npunsim uciaM. «Emte u B 823 T.
X. /1420 r. ynommHaroTcsa Oymnmuiickue craryd B Typdane, cpeau KOTOPHIX OBUTM W «HEIABHO
M3TOTOBIICHHEIE», — oT™Medas B.B. bapronsa [2, ¢. 594].

IIpu BTOpOM chiHe Xm3p-Xomka-xaHa Myxammen-xane (mipasuin ¢ 1407/8 mo 1415/6 tr.) [7, c. 263]
WCIaM OKOHYATeIbHO YTBEPOWICS B cpene MoOryjioB. «Myxammen-xaH OBUT MOTYIIECTBEHHBIM
MIPaBHUTEJIEM, XOPOIINM, CITPABETMBBIM MYCyJIbMaHUHOM. OH MPHIIOKHAI MHOTO YCHIIHH JUTSI TOTO, YTOOBI
0oJpIIas yacTh yiayca MOTYJIOB B €r0 OJarocJIOBEHHOE BpeMs MPHHSIIA UCIaM», — TOBOpHTCS B « Tapux-u
Pammummy [8, c. 90].

MyxamMMmen-xaH >KECTOKO PAaCIpaBIICS C TEMH MOTYJIaMH, KOTOpBIE OTKa3bIBAIUCh NMPUHUMATH
ncnaM. «OH TPOSIBISIT YPE3MEPHYIO0 CTPOTOCTh B JIeJie pacIpOCTpaHEHHS HciiamMa Cpelu MOryJoB. Tak,
HamnpyMep, W3BECTHO, YTO €CIM KaKOH-HHOYIh MOTYN HE Ha/JeBaj YajiMy, TO B TOJIOBY eMy BOMBaIH
MTOJKOBHBIN TBO31b. TaKOTo po/ia YCHIIMKA OH MPHIIOKHUI MHOTOY», — coodmaeT Mup3a Myxammen Xaitmap
[8, c. 90].

ITo cmoBam aBtopa «Tapux-u Pammam», HE MPHHAIN HCIaM M «OCTAJHCh B HEBEPHM» KBIPTHI3HI,
KOTOpOE «TaKXke MOTroibckoe Twiems» [8, c. 90]. Omrako B.B. bapronsa cnpaBemnmBo oTmedas, 9To
«COBEPIIEHHO YyXIbIMH HCIIaMy KUPTU3bI, BOIIPEKH ciioBaM Myxammen Xaiinapa, yxe B Hadane X VI B.
He oL [2, ¢. 215].

To, 9To mcmamMu3amMsi MOTYJIOB B paccMaTpHBaeMblii Hepuojx OblIa 3HAYMTENFHOW W IIpaBsIas
BEpXYIIIKa MOTYJIOB y>K€ B MEpBOM MOJOBHHE XV B. IMpUEPKUBAIACh MyCyJIbMaHCKOW Bepbl, BUIHO W3
CJIOB IyTJAaTCKOTO SMupa Xynmahmama, ckazaHHble Tumypumy Yiayroeky. « MBI TOCUHTAIHM YIIOXKCHHUE
UnHTrN3-XaHa TUIOXHUM, IIEJMKOM OTKa3aJMCh OT HETO M CTald CJIEeNOBAaTh 3aKOHY IapHaTray, — OTBedal
Xynaiiman Ha pock0y YimyrOeka HayduTh ero 3akoHaMm Topa [8, c. 99; 3, c. 98]. U3 «Tapux-u Pammmam»
CIIEyeT, YTO YXKE B ATOT IEPHOJ COCTOSITETIHbHBIE MOTYJIIBI, B YACTHOCTH, TOT e XyZaiIaa coBepIIain
xaqx B Mekky u Menuny. [lo cioBam Mup3za Myxammen Xaigapsl, smMup XyJaijgag U ero xeHa
MMOXOPOHEHB B MenuHe, y TOAHOXbSI MOTHWIBI xanmuda Ycmana [8, c. 100], XoTs 3TO cBemeHne HE
coryiacyercs ¢ JaHHBIMH OoJjiee paHHETO HappaTWBHOTO counHeHus «Martna'ac-ca'maifH Ba MajkMa ajb-
Oaxpaiim» A6 ap-Pa3zaka Camapkanmu [11, c. 150-168].

Hackonbko riry0oko nciiaM BHEAPUIICS B CO3HAHUE MOTYJIOB, TOKA3bIBAET U IIPUHSATAS B TOT MIEPHOJ B
MOTYJIbCKOM TIpaBsAlleM JOMe oOmas aHTPOIOHMUMEKA. MOTYIbCKHE XaHbl CTald Ha3bIBaThCS
MycCyJIbMaHCKUMK uMeHaMu: Mnuitac-Xomka-xaH, Xu3p-XoIka-xaH, Myxammen-xad u Jip.

B sToT mepmom MOTYIIOB MpH3HAIO MyCyJIbMaHaMHd M ITYXOBEHCTBO Mamapa’-H-Haxpa. M3BecTHEII
PEeNMTHO3HEIN aesTens MaBapa’-H-Haxpa, TIaBa cy(puifickoro Tapukara Hakmobanuauiia Xomka Hacup an-
Jun VYoaimymmax (Xomka Axpap) Bo BTOpoi mojoBmHe XV BeKa pa3ociial MHUCbMa K IMPABHTEIISAM
COCETHHX C MOTYJIaMH HapoJOB, TZe OBLJIO CKa3aHO, YTO MOTYJIOB «HENB3S AeNaTh padamu - 3TH JIOAU
MycyibeMane» [8, c. 123; 13, c. 26].

Taxum obOpazoMm, cBeneHus «Tapux-u Pammmam»y Mupza Myxammen Xaiimapa mpeaocTaBIISIOT HaM
BO3MOKHOCTH TPOCJEINTh UCTOPHIO PACHpPOCTPaHEHHS HCJaMa B Cpele MOTYJIbCKHX TuiemeH. llo ero
JlaHHBIM, BO BTOpod mosioBuHe XIV- mepBoi uveTBepTd XV B. mpaBsmias Bepxyiika MorynucraHa
MpUHATA JCWCTBEHHBIE MEpHI MJIS HWCIAMH3aldHd CBOMX TOJJaHHBIX. OJTOT TIPOIECC, KOTOPBIA
OCYIIECTBISUICS TIPH TOCPEIHWYECTBE PEIMTHO3HBIX nesATeneld Maapa’-H-Haxpa W MYyCYJIBMaHCKOTO
HaceneHus Bocrounoro TypkecTaHa, pacTSIHyJICA Ha HECKOJBKO JIECATHWIETHH. B HEM MOXKHO BBIACIUTH
JIBa JTOBOJIFHO OTUETIMBEIX dTama. [lepsorit atam - 754 1. X. /1352—1353 1. - 764 1. X. / 1362-1363 1T. B
3TH TONBI, TIpH TepBOM Tmpasuteie Morymuctana Toriayk-Tumyp-xaHe, WCIaM Hadal AaKTHBHO
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HacaXmaThbCsl cpeau MoryioB. Bropoit stam - 791 r. x. /1389 1. - mepBas getBepth XV Beka. B atoT
MIEPHUO/, TIPU SHEPTHUYHBIX U CHIBHBIX MOTYIBCKUX XaHaX (Xu3p-Xomke, MyxaMMesie) MO3UINN HCIaMa,
KOTOpBIE B TIEPHOJIBI TIOJUTHYECKOW HECTAOMIFHOCTH HECKOIBKO OClIabely, BHOBb YCHIIMIINCE. B mepBoii
nmoJioBrHE XV BEKe MClIaM OKOHYATEIhbHO YTBEPAMWICS B KAYECTBE SAUHCTBEHHOUN PEIUTHH MOTYJIIOB.

Henp3st cunraTh, 4YTO MAaHHBIA TIPOIIECC HOCWII TOJIBKO TOOpPOBONBHBEIN Xapakrep. Hepemko
WCITaMHU3ans IPOUCXOIIIIA IPUHYJUTEIHHO, CUIIONH OPYXKHS, TAK KaK B KOUEBHUYIECKON Cpe/ie CIUIIKOM
CHJIBHBI OBIITH TTO3WITUH TPAAUIIMOHHBIX BEPOBAHUIA.

Bmecre ¢ Tem mnpuHATHE HcilaMa MOTYJIaMH M CTHPAHHE PEWTHO3HBIX Pa3IHydil HaceJIeHHS
MorynuctaHna cnocoOCTBOBAJIO YKPEIUIEHHIO TOCYIapcTBa, YCKOPEHHIO IPOIecca KOHCONHIAINH €ro
HaceJICHHS B eANMHYIO HAPOJIHOCTE, KOTOpas, BIIpoUueM, He ObLTa 3aBepieHa [3, ¢. 228-229, 243-244; 14, c.
288].

Hcnammsanms oxazana MOITHOE BIMSHHAE HAa KYJIBTYPHYIO JKM3Hb MOTYJIOB. biaromapst 3ToMy OHH
MPHOOIIMIIACH K BETUKUM JAOCTIDKEHUSM MyCylbMaHCKoro mupa. C 3TUM, Harpumep, CBSI3aHO MOSBICHNE
B Morynucrane apXUTEKTYPHBIX MOCTPOEK B MYCYJIBMaHCKOM IyXe. OTH apXWUTEKTypHBbIE HMaMSITHUKH,
kak ormedan A.Il. UylmomHWKOB, «JIETKO OOHAPYKUBAIOT KaK B CBOEM CTWIIE, TaK M B CaMUX IpHUeMax
MMOCTPOUKH OTIPEAeTICHHOE MOApakaHne BEIWKUM oOpasiiaMm, KOTOpble ObUTH co3maHbl THUMypoM M ero
MIpeeMHUKAaMH B OOTaTHIX M MBETYIIUX roponaxy» [16, c. 94-95]. Ha mocTpoiiky apXUTEKTYPHBIX CTPOSHUH
oOpamany BHUMaHHE CaMH MOTYIbCKHE XaHBL. Tak, cormacHo «Tapux-m Pammmm», mo npukasy
MyxammMmen-xana B MoryiaucTade cTpomimch MedeTH [8, c. 90].

JpyruM 3HAYMMBIM pe3yJIbTaTOM MPHOOMIEHUS MOTYJIOB K KyJBTYPHBIM JAOCTIDKEHUSM MYCYyJbMaH-
CKOTO MHpa HY>KHO TPW3HATh BO3HWKHOBEHHE y HUX COOCTBEHHOW MHCHMEHHOW JMTEPATypHOH Tpaiu-
LIUM1, OCHOBY KOTOPOM 3aJI03KMJT BhIatoIIuiics Tpyn Mup3za Myxammen Xaiinapa «Tapux-u Pammamy.

IIpumevanus:

*Io muennio B.B. bapToisa, «pacckas o XaHCKOM MPOHCXOKICHUN Tyriayk-TuMypa npuiyMaH TEM 3MUPOM
U3 poja IyTiiaT, KOTOPEIM OH OBIJI BO3BEACH Ha MPECTOJI, 32 OTCYTCTBHEM B BOCTOYHOW dacTh YaraTaiickoro ymyca
MOJJTUHHOTO OTMPBICKA XaHCKOTO poaay» [2, c. 165-166].

** 3TOMy M3BECTHOMY PEIMTHO3HOMY JIESTENIO TOCBAIIEHO arnorpaduueckoe counHenune «KusHeonucanue
Magnana Apir ang-Jluna Bammy. Cm.: [15, c. 80].

* (B BOCEMHAIILATE JIET OH (Tornyk-Tumyp - H. A.) ctan xanoM. B nBaaniaTh 4eThIpe rofa OH MPHHSII HCIaM»,
- mumer Mup3a Myxammen Xaitnap [8, c. 48]. Ecnu cnenoBats 3tuM cioBaMm aBTopa «Tapux-u Pammnu», To
Bcrpeda Apma an-Jluaa ¢ Tormyk-Tumyp-xaHoMm cocrosmack B 754 1. X. / 1352-1353 1T, T. €. cIycTs yXe IATh-
LIECTb JIET, [1OCJIE Er0 BOCILIECTBUS HA XaHCKUU IIpecToil. BepodTHo, k 3ToMy BpeMeHH Tornyk-TuMyp yKpenus CBOU
TMOJUTHYECKIE TIO3UIUI U OCBOOOIMIICS OT BIMSHUSA MOTYIBCKOW 3HATH. B TOJIB3y 3TOTO TOBOPUT M TOT (PAKT, UTO
IpHu yTBepXKIeHHH Xyaaiaana B TOJDKHOCTH «yiycOerm» Tormyk-TuMyp mposSBHI CBOIO BOJIO M HE MOOOSIICS
MTOWTH MMPOTUB MOTYIIECTBEHHOTO AyriiaTckoro amupa Kamap ag-/luna [8, c. 68].

R ATL UynomHuKOB mMmIET, uTo rpoGHuuma Tornyk-THMypa, 0 HpeJaHMIo, HAXOAMTCS K CEB.-3all. OT
Kynpmxu [16, c. 94-95].

PacnipoctpanenHoe cpenu MOTYJIOB IMpeaHue, KoTopoe npuBoauT Mup3a Myxammen Xaiinap, cornacyercs

¢ nanHbiMH HartaH3u, KoTOphIid cooOimaet, uto «3mup Kamap an-/luH B mongeHs {OAHOTO AHsS} M3 MECSIECB 765
(1363-64) r. Hanan Ha opxy, 3axBatwi Miitac-xo/pKy B ono4yuBaibHE BO BpeMs MOCIHE TTOJYJJEHHOTO CHA M yOHI»
[11, c. 119], B TamkentckoM uznanuu « Tapux-u Pamman» BMecTo BOCEMHAAATUIIETHETO XaHa HEMPABUIBHO AAHO
«BOCEMHaJIIaTh XaHoB» [12, c. 61]. «Paccka3 o 3aBepwieHun aen Mmitac xolxu xaHa ...» - Tak Ha3Baa Mup3sa
Myxammen Xaiinap riiaBy, B KOTOpoii coobmaercst 00 3toM ¢akre. [TpaBribHBIH TEKCT cM.: [3, ¢. 59].

B «MynTtaxab aT-TaBapux-u My'mHm» ykazan 799 . x. / 1396-1397 rr. [11, c. 120].
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HIII. YonuxaHoB atbiHAarbl Tapux jkoHE 3THONOTUS MHCTUTYTHI, AMaThl K., KazakcTan

MOFYJIJIAPIBIH MCJIAM/IBI KABBLIJAYBI
(MBIP3A MYXAMME] XAVJIAPABIH «TAPUX-U PAIIN/IA» MOJIMETTEPI BOMBIHIIIA)

AHHOTanusi. Makajia MOFYJIIAp/bIlH UClIamMIbl KaOblinay TapHxblHAa apHaiFraH. ABTOp MbIp3a Myxammen
Xaitnapapia «Tapux-u Pammnn» manimertepi Herizinae XIV—XV Fr. MOFyJIAapIblH MYCBUIMaH JIiHIHE Ty YAepiCiH
KapacTelpazabl. by ynepic, oHbIH mikipiHIIe, eki ke3eHre OeminreH. bipinmi keszen — 754 Xx. k. /1352—-1353 xox. —
764 x. x. / 1362—1363 »xok. Ochl xpuinapsl MoryicTaHHBIH ajiFamkel Owieymrici Tornbik-TeMip-xaH TychlHIa
MOFYJI Talillajiapsl apachlHza uciaaM Oesnceni opHbira 6acrarad. Exinmi keseH — 791 x. k. /1389 . — XV racbIpabIH
Oipinmm mmperi. Bynm ke3me KyaTThl kKoHE MBIKTHI MOFYI XaHmapsl (KpI3eip-koxa, Myxammen) TYCHIHIA CasiCH
TYPaKCHI3IBIK Ke3eHiH e 0ipa3 aJcipereH MOFYIIapAbIH HCIaMAbl KaObUIaay yaepici Kaifta kymeiai. XV FacsIpabiH
OIpiHIII KaPTHICHIHIA UCJIaM MOFYJIAAPABIH KaJIFbI3 IiHI PETIHAE KAIbIITACTHI.

Tyiiin ce3mep: ucimam, moryia, Moryicrad, «Tapux-u Pammmny», Myxammen Xaiigap, Tormsik-Temip-xaH,
MOJCHHET.
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management. The evolution of theoretical opinion in change of organizational management is analyzed and
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YIIPABJIEHUE OPI'AHU3ALIMOHHBIMHU USMEHEHUSAMMI :
KOHTYPbHI HOBOM KOHIENIUU

AnHoranmsi. CraThsi IIOCBSIIEHA MCCICIOBAHUIO TEOPETHUECKUX AaCIEeKTOB, CBA3AaHHBIX C YIPaBICHHEM
OpraHW3alMOHHBIX HM3MeHeHMi. [lpoaHam3upoBaHbl M OOOOIIEHBI 3BOJIOLMS TEOPETHYESCKUX B3IIISIOB B
YIPaBJICHUN OPraHU3AlMOHHBIMH M3MEHEHHSMHM, OIpEeNIeHbl THIIBI OPTraHU3alHOHHBIX W3MEHEHBl. PaccMOTpeHBI
KOHIIENITyaIbHbIE MOJENH YCIICIIHOTO YIPABIEHHsS OpPraHM3AIMOHHBIMH H3MEHEHHSMH M OIpelelieHbl HOBBIE
KOHTYpBI JaHHOTO mpouecca. Ha ocHOBEe M3ydeHUs M KPUTHYECKOro O0OOLIEHMS HayYHbBIX B3IJIIOB Ha JAQHHYIO
TEPMHUHOJIOTHIO YTOYHEHBI OINPEJCIICHNS] OCHOBHBIX COCTABJISIONIMX: «HU3MEHEHUS», «OPraHM3alOHHbIE HW3MEHe-
HUSD», «PECTPYKTYPHU3ALUSY, «PEHHKUHUPHHTY», «YIPABICHUE OPraHU3alMOHHBIMA H3MEHEHUSIMID).

KaioueBble ciioBa: M3MeHeHHE, YNpaBIeHHE M3MEHEHUsIMU, OPraHU3al[OHHbIE M3MEHEHHs], PECTPYKTypHU3a-
s, peopraHu3anusi, TpaHcGopMannoHHBIE IPOLECCHI, aJlaNTalus, KpU3nuc, KOHKYPEHTOCIIOCOOHOCTh, COIIPOTHBIIE-
HHE U3MEHEHUIM, 3P PEKTHBHOCTS.

Brenenue. TpancopmupoBanre HaMOHATHLHONW SKOHOMHMKH MTPOUCXOJAUT Ha COBPEMEHHOM 3TaIe ¢
BBICOKOH CKOPOCTBIO U MacImITaOHOCTHI0. HauaBIuiicss mepuo/ ¥ M3MEHEHHsSI 2dKOHOMUYECKUX TIPOIIECCOB,
CBSI3aHHBIX C TypOYJICHTHOM Cpeloi, XapakTepu3yeTcs BHEIPCHUEM PEHIDKCHUPUHTA OM3HEC TIPOIECCOB,
MOBEICHUEM PECTYKTYPHU3ALMU U pEOpPraHU3aluu IPEATPUITHH.

B sTuX yCcia0BHSIX MOBBIMIAIOTCA TPeOOBAaHUS K KaueCTBY YIPaBICHUS SKOHOMHUYSCKUMHU CUCTEMaMHU.
KauecTBO ympaBiieHHs OpraHU3alusIMH, ero 3(PQGEKTUBHOCTh 3aBUCAT B 3HAUUTEIILHOW CTEIICHU OT
CITIOCOOOB M METOJIOB YIIpaBJICHHS OraHu3anueid. B CBSI3u C 3TUM OCOOBIN MHTEpPEC YUEHBIX BHI3HIBACT
HCIIOJIb30BaHUE COBPEMEHHOW METOJIOJIOTMM aHajiu3a 3KOHOMHYECKHX IPOLIECCOB, OCHOBAHHBIM Ha
TEOPUHU YNPABICHHUS H3MEHEHHsMH. [oOanmu3anus OW3HEca, YKECTOUCHHE BHYTPEHHEH W BHELIHCH
KOHKYPEHIUH, TpaHC(HOPMALIUsS MUPOXO3SHCTBEHHBIX CBS3CH MOBBIMIAIOT PUCKH M YCIOXKHSIIOT MPOIIECC
yrpasienust 6uznecoM. opMHUPOBAHUE CHCTEMBI YIIPaBJICHUS CIIOCOOHON HMCIIONH30BATh OPTaHU3AI[HOH-
HbIe U3MCHEHMs KaK (DakTop pocTa M ycmexa KOMMEPUECKOW NeATeIbHOCTH aKTyaIM3HUpPYEeT BOIPOCHI
3¢ (GEKTUBHOTO YIPABICHHUSI IPEIAMTPUITUSIMHU.
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B guHamMu4yHO pa3BHBAIOIICHCS OpraHM3alMM IEepeMeHbl HEOOXOOMMBI U ycmex Ou3Heca, YpOBEHb
JOXOAHOCTH U NPUOBUIBHOCTH B 3HAYMTENBHOM CTeNeHH OynyT 3aBHCETh OT INPAaBUIBHOTO YMEHHS
pearupoBaTh Ha U3MEHEHHS BHYTPEHHEW M BHEIIHEH Cpeabl HCHOJIb30BAaHUS MHCTPYMEHTOB yNpPaBICHHUS
W3MEHEHUSIMH.

CrnenoBaresbHO, OZHOW M3 MEPBOOYEPEAHBIX 3a1ad, CTOSALIMX IEped PyKOBOACTBOM OpTaHH3aLui,
ABJIsieTCs pa3pabOTKa rPaMOTHBIX MEXaHU3MOB U CIIOCOOOB aJalTallly K U3MEHEHUSAM, KOTOpBIE TPeOyIOT
YCIIELIHOTO MPOBEICHNS OPTaHU3aLNOHHBIX U3MEHEHUH.

PesyabTaTrhl McciaenoBanusi.lloHsTHE «OpraHM3alOHHBIE MU3MEHEHUSD IMOSIBUJIOCH HE TaK AABHO
Kak 3a pyOexxoM, Tak ¥ B KaszaxcTane, mo3TOMy A0 HAacCTOSILIEr0 BPEMEHH B HayKe YNpPaBJCHUS HE
CIIOKHJIOCH €AMHOTO MHEHHS O CYIIHOCTH HCCIIEAyeMOro MOHATHS. Tak e HeoOXOIMMO OTMETHTh
HEIOCTATOYHYI0 M3YYEHHOCTh KOHILENTYANbHBIX TEOPETUYECKUX MOJOXKCHUH M METOHOJIOTHYECKUX
OCHOB, HAaNpaBlICHUH, IO3BOJIOMIMX ONPEACIUTh HEOOXOAMMOCTh NPOBEOCHHS OpPraHU3ALMOHHBIX
W3MEHEHUH U OLEHHUTH UX 3()(HEKTUBHOCTS.

[lonsiTHE «M3MEHEHHE» NPOUCXOAUT ¢ (PAHIY3CKOTrO cioBachanger, YTO O3HAYaeT «HU3THO»,
«IIOBOPOT» (BETBEH, nepeBa, BUHOTPAAHOM J103b1). CpaBHEHHE BHHOTPAJAHOW JIO3bI M OpraHU3ALMNA HE
CllyyailHO, TaKk KaKk M Ta, M Jpyras COBEpLIAET «IIOBOPOT», TO €CTh H3MEHSETCS IOJ BHELIHUM
Bo3zaeiicTBueM. OTcioa AaHHBI TEPMHH «U3MEHEHHE» OTpa’kaeT B3IJSI HAa OPraHM3alMI0 Kak Ha
OpTaHM3M, ABHUTAIOLINICS B HAIIPABICHUH POCTa WK CIIAfa.

ITonsTHE «M3MEHEHHE» UCIIOIb3YETCS HE TONBKO AJISl OMUCAHUS «BHYTPEHHUX MTOBOPOTOBY, HO U IS
OIMCAaHUSl BHEIIHUX IPOLECCOB: KOHBIOHKTYPHI PHIHKA; SKOHOMUYECKOW M MOJUTHYECKONH OOCTaHOBKH;
neMorpadu4eckoi CUTyalyu | T.1II.

YroObl MOHATH, KaKUE WMEHHO H3MEHEHUS HMMEIOTCS B BHIY, HEOOXOAMMO KOHKPETH3HPOBATH
BHYTpEHHHE (OpraHU3alMOHHbIC) U BHELIHNE U3MEHEHHUS.

B MHOroo6pasuu pazianyHbIX TPAKTOBOK HMOHSITHH «M3MEHEHHE» HAC MHTEPECYIOT 3KOHOMHUYECKHE U
OpraHU3alMOHHBIC ACHEKTHl. MHOTHE YUYEHbIE CUUTAIOT, YTO U3MEHEHHUS — 3TO IPOLECC CBSI3aHHBIN KakK €
Pe3yIbTATOM CO3AaHHS, TAaK U OCBOCHHEM MOAM(UIIMPOBAHHOTO CPEACTBA WM criocoda. B cBs3u ¢ aTuM
MOHATHE «OPraHN3AOHHOE H3MEHEHHE» NPUOOpeTaeT 0CO0YIO aKTyaJIbHOCTb.

OpraHu3anoHHbIE N3MEHEHUS IMEIOT JIBE COCTABIIAIOLINE: COACp KaHUe U mpoLece (PUCYHOK 1).

/ COJIEPKAHUE

N (Yo I/ISMCHI/IHOCB?)/J [
\R% —— o
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{ OpraHu3ainoHHbIC

\ N3MEHEHU /
g .-, \\-&‘_ /
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Pucynoxk 1 - Cocrausironire opraHu3alliOHHBIX H3MEHEHU I

AHanu3upysl colepXaHue W3MEHCHMH B OpraHM3allid, MOXXHO BBIICHUTBH:KAKHE XapaKTCPHUCTUKU
OpraHu3auuii M3MEHWINCh 3a JOaHHBIA NEepHOJ, a NPH aHAJIM3e INpoLecca HW3MEHEHUIH ONpeaeinuTh
CIOCOOBI TPOBEACHUS N3MEHEHUH.

N.M. Masyp ompenensieT OpraHW3alOHHbIE HW3MEHEHHUS! KaK AEATeNbHOCTb, OCYIIECTBISIEMYIO B
paMKax ONpeaeeHHON OpraHu3allMOHHON nepapxudeckoil cucteMsl|1].

JA.M. KanumynmuH onpenesnsieT opraHn3aloHHble H3MEHEHHS KaK Iepexoll OpraHu3aliu B HOBOE
COCTOSIHHE O[] BO3ICHCTBHEM CHHEPreTHYECKOT0 B3aMMOJCHCTBUS M3MEHSIOMNXCS (haKTOPOB BHELIHEH
1 BHYTPEHHEH Cpellbl C LIeNbI0 NOBBIMIECHUS 3P PEKTUBHOCTH X031HCTBOBAHHUS.

HccnenoBanue MOKa3bIBa€T, YTO B COBPEMEHHOW CHCTEME YIPAaBJICHHS CYIIECTBYET MHOXECTBO
PasINYHBIX HOHSATHH, CBS3aHHBIX C OPTraHU3ALMOHHBIMH H3MEHEHUSMH: «H3MECHEHHS», «IEPEMEHBI»,
«peoOpa3oBaHug», «PePOPMUPOBAHHUEY, KPA3BUTHE», «TPAHCHOPMALMS», (PEHUHKCHUPHHI», «alanTa-
LS, «PEOPTAHU3ALNSD), KPECTPYKTYPHU3ALM U T.I. (PUCYHOK 1).
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PaccMoTpuM B3MIISABI YUEHBIX B chepe HayKH yIpaBlIeHHs Ha BHILIETICPEUHCICHHBIC TIOHITHUS.

ITo muenuto JI.JI. I'mtenpmana, «pa3BUTHE) - TO MPOLECC 3aKOHOMEPHOTO Iepexoa yIpaBlIeHHUS C
OJHOTO Ka4yeCTBEHHOTO YPOBHS Ha JPYroil, KOTOphI oOecreuyrMBaeT KOHKYPEHTHBIC NPEHMYIIEcTBa
OpTaHU3aLHuH.

Poccuiickuii skcnepT mo opraHuzauuoHHoMy pasButhio 0. ['aHyc oTmedaer, 4TO «HE BCSKOE
W3MEHEHHUE SIBIISICTCA DPa3BUTHEM, HO BCSKOE pa3BUTHE SIBISIETCS HM3MEHEHHEM», OOOCHOBBIBAsl 3TO
MOJIOKEHUE TEM, YTO Pa3BUTHE OPraHU3ALMH JOJDKHO COMPOBOXKIATHCS CUCTEMHBIMH M3MEHCHHUSMH BCEX
COCTABISIIOIIMX €r0 DJIEMEHTOB, a W3MEHEHHS, CONPOBOXKIAIOLINE 35TO pa3BUTHE, HOJDKHBI OBITh
HanpaBJICHHBIMHA Ha H3MEHEHUE KaYeCTBEHHOI'O COCTOSIHHUS.
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PHCyHOK 2- HOHSITI/IS[, XapaKTECPU3yoIue «OpraHu3aliluOHHbIC U3MCHCHU A

A.b. BopucoB B CBOMX HCCIEIOBaHHMAX B OOJIACTH YNPABICHUS W3MCHCHUSMU, OIPEACIACT
«TpaHc(opMaIUIO» KaK «IIPeoOpa3oBaHUE CTPYKTYp, GOpPM H CHOCOOOB, M3MECHCHUE IICJICBOW HampaB-
JIEHHOCTH DKOHOMHYECKON JEATEILHOCTH.

Ceromus xe TpaHchopMmaius OuW3Heca — 3TO MacITaOHbIE M3MEHEHHWS OPraHW3allid Ha OCHOBE
ONTUMU3AIUN OW3HEC TMPOIIECCOB, HAIPABICHHBIX Ha TMOBBIIICHUE 3(PQPEKTUBHOCTH U KOHKYpPEHTO-
CIOCOOHOCTH OM3Heca.

[NonsiTue «peopraHuzaiusy ykKa3blBaeT Ha OTPAKCHHC YKOHOMHYCCKUX SIBIICHUI B OpraHHM3allid B
opuandYecKoil TepMuHonoruu. B cootBercTBuu ¢ I'paxnanckum Komekcom PK cr. 45, peopranuszamnmus -
3TO MPOLECC, OPAa3yMEBAIOIHI CIIUSHUE, IPUCOCTUHECHUE, Pa3/IeJICHHUE, BBIICICHHE U IpeoOpa3oBaHue
opuaudeckoro nuual2].

M.MbsckoH, M. Anb6ept, @. Xenoypu B yueOHUKe «OCHOBBI MEHEIKMEHTA» MPOLECC «AAANTAI[UI
XapaKTEepU3YIOT KaK OXBAaT BCEX JICHCTBHI CTPATETHYECKOTO XapaKTepa, HAIPABJICHHBIX HA YIIyYIICHHE
OTHOIIICHUI KOMITAaHUH C €€ OKPY>KEHUEM U TIOBBIIICHUS e¢ THOKOCTH [3].

J.B. TopOyHOB, MOCBATHBINUI OJHY W3 CBOMX HAy4YHBIX PabOT ONpEICIICHUIO CYITHOCTH OpraHu3a-
IIMOHHBIX TPEoOPa30BaHUM, OMPEACHSET 3TO TMOHSATHE KaK «IPOIECC IEJICHANPABICHHOTO MepeBo/ia
MNPEeNNpUATHS B IEJIOM MM KaKOro-TH0O 3JIEMEHTa B HOBOE KAayeCTBEHHOE COCTOSIHHE, COIPO-
BOXKJIAIOIICHCS POCTOM SKOHOMHUYECKUX TOKa3arenei d((EKTUBHOCTH, MPOSBISIONICHCS B BUIC H3MCHE-
HUSL CTPYKTYpPHl W METOAOB (DYHKIIMOHHMPOBAHUS, NPEOOPa30BaHUs IOPUAWYCCKOrO JIMIA, TePeoc-
MBICIICHHSI OU3HEC MPOIIECCOB U UX MEPEPOCKTUPOBAHUS ».

I'. Munnoepr, B CBOIO OYepe/ib, XapaKTepu3yeT JaHHBIM MPOIECC KaK BHISBICHUE HEOOXOJMMBIX U
BO3MOJXKHBIX HAIpPAaBICHHI HM3MEHEHUS CTPYKTYPHBIX KOMIIOHCHTOB TaKUX KaK CTPYKTypa, (YHKIIHS,
MOJINTHKA, METOJIbI YIIPABJICHUS U YEJIOBEYCCKUE PECYPCHI [4].

SI.M. I'puTaHCB CBOMX HAYYHBIX TPYyJaX OMPEACISICT «PECTPYKTYPH3AINIO» KaK KOMIUIEKC MEp 10
peopranu3aiuy CyObeKTa X035MCTBOBAHUS C LIEIbI0 COBEPIICHCTBOBAHUS OPraHU3allMOHHONW CTPYKTYDBI,
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OKOHOMHUYECKON KaJpOBOW CHCTEM, HANPABICHHBIX Ha TMOBBIICHUS 3()()EKTUBHOCTH AEATEIBHOCTH
OpraHH3alHY.

PeBomonioHHbIE M3MEHEHHS, MPOMCXOISIINE B OpPraHU3alusiX, aBTOPHl B 00JAaCTH YIpPaBICHUS
U3MEHEHUSMH, ONPEAEIAIOT KaK «PEHHXUHUPUHI» XO3SMCTBEHHON NesATeNbHOCTH. B TO ke Bpems
HEOOXOJUMO OTMETHTbh, YTO HE BCE PEBOJIOLMOHHBIE M3MEHEHHS SIBJIAIOTCS PEMHXUHUPUHIOM, XOTS
PEHHKMHUPHHT — 3TO BCETJa PEBONIONMOHHBIE N3MEHEHUS U SABJSETCS KpaiiHel Mepoi Ui opraHu3aliu
[5]-V3HayanpHO KOHIENIMS pEeWH)XKMHUpHHra Obla pa3paboTaHa aMEpUKaHCKUMH Y4YeHBIMH M.
Xammepom u Jx. Yammu B 1993 rogy. Crnenuduka peMH)XMHUPHHTA Kak B OCOOBIX YCIOBHSIX €ro
NPOBENCHHUA, TaKk M B OOBEKTE HW3MCHEHHUIl. YYeHbIE YTBEP)KAAIOT, YTO MPH PEHHXHHUPHUHIE
YIpPaBIEHUECKNE PELICHHS TOJKHBI IPUHUMATHCS HE AEMOKPAaTHYECKUM IIyTEM, a YIpPaBJICHUE JOJKHO
COCPEIOTOYEHO B pyKax HE MHOTUX JIMII, HAJEJICHHBIX HEOOXOOUMOH BIACTBIO, YTO OOecreyrBaeT
MIPOBEICHUE HAMEUCHHBIX N3MEHECHUN B KOPOTKUH CPOK[6].

Heo0xoamumMo OTMETHTh, YTO MHHOBAIMM SIBJISIFOTCS YaCTHBIM CIy4aeM M3MEHEHHH, TOCKOJIBKY 3TO
MIPOLIECC XapaKTepU3yeTCsl TBOPUECKON HOBHU3HOM BHEAPEHHOIO pEIIeHUs B BHJE HOBOI'O BHJAA TOBAapa,
YCIJIyTH, TEXHOJIOTMH Ha YPOBHE OpTaHU3aLlUH.

O0cyxnenue pe3yabTaToB.TakuM 00pa3oM, OpraHW3alHOHHbIE W3MEHEHUS NPEACTAaBISIOT COOO0M
OpPraHU3allMOHHOE Pa3BUTHE U BOUPAIOT B ceOsl PECTPYKTYypU3aALMIO, peOPMUPOBAHNE, PEUHKEHUPHHT,
WHHOBALIMU W JpyrHe pa3HOBHIHOCTH M3MeHeHWH. Kaxmoe M3 MepeduclIeHHBIX KaTeropuil SBISACH
Pa3HOBHUIHOCTHIO OPTaHU3AIMOHHBIX U3MEHEHUH, MOKET BBICTYNATh U KaK CUHOHMM IOHITHSIOpraHHU3a-
LIMOHHBIX U3MEHEHHH.

MHOrorpaHHOCTb U CIOKHOCTh 3afiad, BOSHUKAIOIIMX IPU PELICHUH MpoOJIeM MOBHILEHHUS 3KOHO-
MHUUeCKOW 3(QPEKTHBHOCTH YIPABICHUS H3MEHEHUSMM, O HAIleMy MHEHHUIO, BOIIPOCHI TPaKTOBKH
MIOHATHSL «YTPABICHUS HW3MEHEHUSMW» U CBSA3aHHBIX C HHM JPYTHMX ONpPENECIICHUH IPEACTABIIIOTCS
aKTyaJIbHBIMU U CETOHS HYX/Jal0TCS B JAJbHEHIITNX UCCIIEIOBAHMUSAX.

B xome Hamero neTampHOro TOMCKa IO ONPEAETCHHIO CYIIHOCTH W COJAEP)KaHUS KaTeropHH
«yIpaBICHUE OPraHU3AlMOHHBIMA HW3MEHEHUSIMH» M BO3MOXKHOH HMX B3aHUMOCBSI3M C 0a30BBIMHU
MOHATHSAMHU, PACCMOTPEHHBIMU paHee, Mbl NMPHIUIM K YOSKACHHIO O HEOOXOAMMOCTH HM3YUCHUSTENEPh
YK€ YINpaBJICHUYECKUX AaCHEKTOB HCCIIEAyeMOHl Hamu mpoOieMbl. 37ech Mbl OOHAPYXHJIH, YTO COBpE-
MEHHasl TPaKTOBKA MOHATHAKYIIPABICHUE OPraHMW3ALMOHHBIMH H3MEHCHHMSAMH» OIPEAEISET €ro Kak
KOMIUIEKC Mep, HalpaBIEeHHBIH Ha JOCTHKEHHE KAauyeCTBEHHO HOBBIX CBs3€l MEXIy OO0beKTaMu
YIpaBIeHUS, PEaTU3yEeMbIX C IIeJIbI0 aIalTallii OpraHU3alliy K U3MEHEHHUSIM BHEITHEH CpeJibl.

B cBsA3M ¢ 3TMMBaXXHO 3HaTh M IOHMMATh 3aKOHOMEPHOCTH Pa3BUTHS OPraHU3alil U TEopUH
YIpaBICHUS] U3MEHEHUSIMH B HUX.

Tax, teopus Kypra JleBuHa mo cell AeHb ocTaeTcs Hamboliee YacTO MCIOJIB3yeMOH Teopued mnpu
OCYILECTBIICHUH OPraHW3allMOHHBIX W3MeHEeHuil. COrjaacHO AaHHOW MOJEIH aBTOPOM BBIAEIECHBI TPHU
JTama M3MEHEeHWi: 1-3Tam — pa3mMopakruBaHue; 2-3Tall — BHEJIPEHHE M3MEHEHMIi; 3-3Tam — 3aMOpaxku-
Banue. B nienom mozens K.JIeBuHa niimocTpupyeT oOIIyI0 cXeMy pa3BUTHS U3MEHEHHUH B OpraHU3aluy U
SIBJIIETCSI KJIIACCUYECKOM JIs1 TEOPUU M MPAKTHKHU YIIPABIEHHUS OpraHU3al[MOHHBIMU U3MEHEHUSIMH [7].

Mogens K. JleBuHa pacmmpseT MOAENb YNPaBIE€HUS OPraHW3allMOHHBIMM H3MEHEHUSIMH,
paspabortannsiii JIappu ['pelinepomu cocrosimuit u3 6 atamnoB. Ilo cpaBHennto ¢ mozgensio K.JIeBuHa
JL.I'peitep ocoboe BHUMaHHE yAeNsAeT K y4acTHUIO BCeX PaOOTHMKOB OpPraHM3alllH, TaK KaK M3MEHECHHS
3aTparuBaioT MO CYTH BCIO OPTaHU3AIMIO B IIEJIOM, BECh €€ ITePCOHAIL.

KonnenryanbHble TEOpUN OpPraHU3AIMOHHBIX M3MEHEHHH MpeiaraloT TEOpUH >KU3HEHHOTO IUKIa
opraHuszanuu, Ojarofgapsi KOTOpbIM PYKOBOIHUTENU OpraHU3allMii MOTYT ONpPEAENUTh STal pa3BUTHA U
NOJTYYUTh MHAOPMALMIO O TOM, KaKHe YIPaBJICHUECKHE PELICHMS XapaKTEepPHbI Ul KaXIOro IHKJIA
pa3BUTHS.

Mojenu )XU3HEHHOTO ITUKJIa opraHu3anuu, npearawpnue JI.Ipeitnepom u U. Anuzecom, mosje3Hb
MpU aHaJN3€ U MPOTHO3MPOBAHMM HM3MEHEHHWH B OpPraHM3alliM, KOTOpas HaXOAWTCA B TOW MM WHOU
cTanuu pa3BuTHs. J[aHHBIE MOJETH CXOXH B TOM IUIaHE, 4TO 00€ MOJENHM YKa3blBalOT Ha BBIXOJ U3
KPHU3HCOB U MPoOJIeM Ha OCHOBE Mepexo/ia K PadoHAILHOMY MEHEIKMEHTY, TaK K€ Ha He0OXOJUMOCTb
CO3J1aHMs aJMHHUCTPATUBHOW moncucremsl [8]. Bmecte ¢ TeM HE0OXOIMMO OTMETHTH M Pa3IUyYUs B
JAHHBIX MOJEJSX: BO-TIEPBBIX, IPH OMHMCAHUU 3TarnoB B Monenu M. Anusuca MOXKHO YBUAETh HOAPOOHYIO
XapaKTepUCTHKY BCEX CTAIUM POCTa W Pa3BHTUS OpPraHU3alliH, 49TO, HAIpOTHB, B Mogenn JI.I'peiHepa
HMEET MECTO Pa3MBITOCTH TpaHul] Mexay (azamu. Takke JI.I'pefiHep MaeT CIMIIKOM pacIUIbIBUATHIC
CIocoObI BEIXOJA U3 KPU3HUCOB, B TO BpeMs Kak B MOJeNH AAU3Mca OHU yKa3aHbl OYE€Hb YETKO.
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Crenyer OTMETHTh, YTO B JIAHHOM CJIydae HaMH ObUIM PAacCMOTPEHBI OCHOBHBIC 0a30Bbie MOJICTH
VIpaBJICHUsST OPTaHU3AIMOHHBIMA W3MEHEHHSAMH. TeM He MeHee, B CHEIHATbHOW 3KOHOMUYECKOW
JUTEpaType CYIMECTBYET PSJ] Pa3IMYHBIX MpEAiaracMbIX MOJICTCH MO YIPAaBICHHIO OPTaHU3AI[MOHHBIMU
WU3MEHEHUSIMH, TaKXKe 3aciyXHBalONIMMU BHUMaHUWe. lcciemoBaHue B IENOM IMO3BOJMIO MPHUTH K
CJICAYIONIEMY MHEHHIO, YTO YIIPABICHUE OPraHU3alMOHHBIMU U3MEHEHHUSIMH CJIEyeT PACCMATPUBATh KaK
eIMHYI0 CHCTEMYy C TPUCYIIUMHU € IeJsIMH, TOJCHCTEMaMH W WX COCTABJISIONIMMH, TPUHIHIIAMH,
dhopmMamu, METOTAMH U T.JI.

BoiBonbl. Hamie wccnepoBaHue MOKa3bIBAET, YTO HW3yYeHHE HEOOXOMUMOCTH HCIOIb30BaHUSI
Pa3INYHBIX MOJICNICH YIpPaBICHUS OpPraHU3allMOHHBIMHA W3MEHEHUSMH TIO3BOJIAT HaM  OMpPEJCIUTh
KOHTYphI €IWHOW TEOPHH YIPABICHUS HM3MEHEHHSMH B COBPEMEHHBIX YCIOBHUSX, MNpaKTHIecKas
peanu3anus, KOTOpol JacT BO3MOXKHOCTh 0oJiee JAETAILHO HCCIIEA0BATh MPOTEKAMONINEe SKOHOMHUYECKHE
MPOIIeCChl M OnpenenuTh myTH 3¢dekTuBHOro pocra. Takoil BeIBOJ ele pa3 MOJYEPKHBACT BaXKHOCTh
HAIIIETO 3aKITFOYCHUS O TOM, YTO HAYaThIil HAMH aHaJIN3 TEOPETUICCKUX OCOOCHHOCTEH 1 yIPaBICHUECKUX
ACTIEKTOB, KAaCAIOIIMUXCS OPTaHM3AIMOHHBIX HM3MEHEHHH, NOJDKEH OBITh TPOJODKEH W HAaWJeT CBOe
OTpa)KCHUE B pe3ybTaTax HAIIMX JATLHEHITNX HCCIICAOBAHHM.
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Hapxo3 YHuBepcureri, Anmarsl K., Kazakcran
YUBIMIBIK ©3TEPICTEPII BACKAPY: JKAHA TYKBIPHIMJIAMAHBIH HOBAMJIAPBI

AHHoOTamMsi. Makana yHBIMIBIK ©3repicTepMeH OailIaHBICThl TEOPHSUIBIK aCIEKTUIepai 3epTTeyre apHaiaraH. YHbIMIBIK
esrepicrepali GacKapyIarbl TEOPHSUIBIK KO3KapacTapAblH 3BOJIOLMACH! JKANIbUIAHFAH XKOHE TaJJaHFaH, YHBIMIBIK ©3repicTepin
TYpJepi aHbIKTaTFaH. ¥HBIMABIK erepicTepi coTTi OacKapyIblH TYKbIPBIMAAMAIBIK YIITUIEp KapacTHIPBUIFAH JKOHE aTalMBIII
YAepicTiH jkaHa HOOaiaphl aHBIKTaNFaH. TBUTBIMH Ke3KapacTapAbl 3epleliiey JXOHE CHIHH JKalINblIay HETi3iHAE aTaaMbIII
TEPMHUHOJIOTHSHBIH HETi3ri KypaylIblIapblHa: «@3repicTepy, «YHBIMABIK e3repicTepy, «Kaiita KypbUIBIMIAY», «PEUHKCHUPHHIY,
«YHBIMIBIK ©3repicTepi 6ackapyFa» aHbIKTaMa-Jiap HAKThUIaHFaH.

Tyiiin ce3mep: eo3repic, esrepictepai Oackapy, YHBIMIBIK e3repicTep, KaliTa KypbUIBIMIAy, KalWTa YWBIMIac-THIPY,
TpaHc(hOpMaMUIBIK YAEpicTep, OelimMaeny, narnapeic, 6acekere KabLIETTLIK, e3repicTepre KapchUIbIK, THIMIUTIK.

Caeenus 00 aBTope:
Iait Buxropust — nokropast 1 kypca YHusepcurera Hapxos.
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PUBLIC-PRIVATE PARTNERSHIPS: PRINCIPLES
AND FORMS USED IN THE WORLD PRACTICE

Annotation. The aim of this work is to determine the economic concepts, essence and descriptions of PPP as an
organizational form of interaction between government and the private sector and exploring the world and domestic
practice of implementation of PPP projects. The study used a variety of methods, combined by the system approach
to the study of the features of interaction of state bodies with private institutions in different countries.

Results: the concept of public-private partnerships was defined and its main features and principles were
highlighted; the classification of forms and models of PPP taking into account the current world and domestic
practice was proposed. The classification criteria for PPP on ownership of PPP, stage of the life cycle of PPP object,
the control scheme, the scheme of project financing and risk sharing between the parties and other criteria were also
highlighted.

Scope of application of the study results. These findings can be used in the teaching of economic disciplines,
including training programs and advanced training of specialists in the field of PPP. Key findings and practical
recommendations can be used as a methodological basis for the further deepening of research on this issue.

Keywords: public-private partnerships, private business, risks, principles, forms.
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I''M. AnapeeBa

Tapa3ckuii HHHOBalIMOHHO-TYMaHUTapHbIH yHUBepcuteT Pecriyonuka Kazaxcran, r. Tapas

I'OCYJAPCTBEHHO-YACTHOE ITAPTHEPCTBO: IPUHIUIIBI U ®OPMBbI,
HCHOJIb3YEMbBIE B MUPOBOM NPAKTUKE

AnHOTanusA. [Jenvio pabompl ABISETCS ONPENIEIICHUE SKOHOMUYECKOTO IMMOHATHS, CYITHOCTH U Tipu3HakoB [UIT
KaK OpraHH3allMOHHOW (POPMBI B3aMMOJEHCTBHS TOCYNApCTBA M YACTHOTO CEKTOpa W H3YYCHUE MHPOBOH H
OTEUYECTBEHHOH MpakTHKH peanu3anun npoektoB [UI1. B xoje uccnenoBanus HCIOIb30BAHBI PAa3IUUHBIC Memoobl,
00BEIMHEHHBIE CHCTEMHBIM MOJXO0/I0M K M3YYCHUIO OCOOCHHOCTEH B3aMMOIEHTCTBUH TOCYJapCTBEHHBIX OPTaHOB C
YaCTHIHMH YUPEKICHUSIMH B Pa3HBIX CTPaHAX.

Peszyromamei: ompenencHo TOHATHE TOCYAapCTBEHHO-YaCTHOTO MApTHEPCTBA M BBIACIICHBI €0 OCHOBHBIC
NPU3HAKK ¥ OPUHLMUIIBI, TpeaioxkeHa kiaccudukanuu Gopm u moaeneit ['UII ¢ yu€rom croxuBLICHCS MUPOBOU U
OTEYEeCTBEHHOH MpaKTHKH. Takxe BeIAeNeHbl KpuTepuu kiaccupukaru 'Yl mo mpaBy Bnaxenus oosextom [UIL,
CTaauy XKU3HEHHOTo nukia obwvexTa I'UIl, cxeme ympaBieHus, cxeMe (UHAHCHPOBAHUS MPOEKTAa M Pa3/ACICHUIO
PHMCKOB MEXIY CTOPOHAMH M MHBIM KPUTEPHUSAM.

Obnacmov npumeHeHust pe3yibmamos Ucciedoéanusi. YKa3aHHbIE PE3yJIbTaThl HMCCIIEIOBAHUS MOTYT OBITh
KCIIOJIb30BAaHbI MPHU MPENOJaBaHUU SKOHOMHYECKHMX [HCUUIUIMH, B TOM 4YHUCJIE€ B Mporpammax HOJITOTOBKUA H
MOBBIICHUS KBanupukanuu crenuanuctoB B obractu ['UIl. OcHOBHBIC BBIBOIBI M MPAKTHUCCKUE PEKOMCHIIAIMH
MOTYT OBITh HUCIOJB30BAaHBI B KAYECTBE METOJIOJIOTHYSCKOW OCHOBBI JUISl JANBHEHIIET0 YIyOJICHHUS HUCCIICIOBAHMIA
10 ATOMY BOTIPOCY.

KuroueBble ¢cJI0Ba: TOCy1apCTBEHHO-9aCTHOE MIPATHEPCTBO, YACTHBIN OM3HEC, PUCKH, TIPUHIUTIBL, (POPMEIL.

B3anmopeiicTBue rocymapcTBa ¢ Om3HecoM B ¢opMe TOCYAapCTBEHHO-YACTHOTO IpeANpHUHUMA-
tenberBa (['UIT), sBAsieTcss OMHUM W3 TPOSBICHUN CMEUIAHHONH SKOHOMHUKH, CIIOCOOHBIM OOCCIICYUTH
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BEITO/TY JIJIsl 5KOHOMHKH 1 001iecTBa B 1esioM. Kak mpaBuito, oTpaciu conuaabHOTro Ojlara COXpaHsoTCS B
TOCYIapCTBEHHOW COOCTBEHHOCTH, MO0 TOCYJapCcTBO MOJDKHO KA4eCTBEHHO W OecmepeOoitHO
obecrieunBaTh 00IIECTBO 00pa3zoBaHUeM, 3paBooxpaHenuem, yciyramu JKKX, TpancnopTHOW cucTeMoi
u T.0. HecMoTps Ha Hanmuuue Takux cdep, Te HeMOCPEeACTBEHHOE yYacThue ToCcyIapcTBa He 00s3aTeNnbHO,
OHO BCE K€ TPUCYTCTBYET TaM. OTOMY NPEIIISCTBYIOT IPUYWUHBI, K KOTOPHIM MOXHO OTHECTH
HE3aWHTEPECOBAHHOCTh OM3HECa B WHBECTHPOBAHWHU CPEACTB B HEKOTOpHIE chephl M3-3a MX HU3KOU
pEeHTa0eNbHOCTH, WM K€ HEOOXOOMMOCTb COXpaHEHHUs TOCYNAapCTBEHHOTO KOHTPOJIS B OTHEIBHBIX
CEKTOpax PKOHOMUKH /ISl 00ecTiedeHns HAIlMOHAIBHOH Oe30macHOCTH U T.1. BMmecTe ¢ TeM, B yCIOBHIX
OTPaHWYEHHOCTH JOXOAHON YacTH TOCYyJapCTBEHHOTO OrO/pKeTa M HEOOXOAMMOCTH ONTHMH3AINH
pacxooB rocyJapcTBa, Ha MEpeAHUI TUIaH BBIABUTAIOTCS BOMPOCHI MPHUBIICYCHHUS HETOCYIapCTBEHHBIX
MCTOYHUKOB (PMHAHCHPOBAHHSI M HCIOJB30BaHUS TMOTEHLWANAa 4acTHOro OmsHeca. OOBIYHO MOZOOHBIC
BOIIPOCHI pemaroTcs ¢ ucnoib3oBanueM Mexanm3mMoB ['UIL. Ilpu 3ToM mMOTpeOHOCTH B WX BHEIPCHHH
TPaIUIIMOHHO BO3HHUKAET B IMEPBYIO OYEpeNb B COIMAIBHBIX cdepax - TPaHCMOPTHOH, KOMMYHAIbHOM
MHPPaACTPYKTypax, B cepax NpeaoCcTaBICHUs MyOIMYHbIX OJar u T.1I.

Bmecre ¢ Tem mo0oe B3amMoOaEWCTBHE TOCyIapcTBa M OW3Heca HE BCErlla MOXKHO OTHECTH K
kareropun ['UIl. Kak crpaBegmmBo otmedaer Kimnaosa M.B., npu I'UIl gacTHEIN OM3HEC TI0 TTOPYICHHUIO
WIN TIPU TOJIEPKKE TOCYJIapCTBa BBIMOMHAET (PYHKIIMH, KOTOPBIE paHee BO3JIarajiuch Ha TOCYIapCTBO.
[Ipu »TOM rocyaapcTBO OTKa3bIBAaETCS OT YacTW CBOMX (DYHKIWI, mepefaBas pelieHrne HEKOTOPBIX 3a1ad
YaCTHOMY CEKTOpPY, TaKXKe «3aUMCTBYS y HETrO OIpeNelIeHHbIe MpaBmiia padoTsn» [1].

B MexnyHaponHOW TpaKkTHKE BBIAETSAIOTCS CJIEeAyIoIMe MPU3HAKU TOCYJapCTBEHHO-YaCTHOTO
naptHepctBa (['UIl), koTopsle OTAMYHBI OT IpYyTruX (GOpPM B3aMMOAEHCTBUH TOCYJapcTBa M YacCTHOTO
ceKTopa:

-OrPaHUYE€HHOCTh BO BPEMEHH - KOHKPETHBIE CPOKH corfameHuii o maptHepctse (ot 10 o 50 ner (B
clly4ae KOHIIECCUH));

- mpoekTHbIH noaxox — ['UIl co3garoTcs moa KOHKPETHBIH 00BEKT, KOTOPHIHA TOJKEH OBITh 3aBEpIICH
B YCTaHOBIICHHEIH CpOK (001THe HHPPACTPYKTYPHBIE IPOCSKTHI, COITHANTBHASI HHPPACTPYKTYpa);

-cienuuyeckuid  MexaHW3M ~ (UHAHCHUPOBaHMS W  paslelicHHs pPHCKOB —  COBMECTHOE
(mHAHCHPOBAaHUE CO CTOPOHBI YYACTHUKOB MTPOEKTOB;

- KOHKYPEHIIMS 32 KOHTPAKT MIIM KOHIIECCHIO CO CTOPOHBI MTOTEHITNAIBHBIX YYaCTHUKOB;

- pacmpeleiieHle OTBETCTBEHHOCTH MeXIy mapTHepamu: npoekTsl ['UIl 1omKkHBI ObITh MOJYNHEHEI
MHTEepecaM 00IIecTBa U KOHTPOJIUPYIOTCS TOCYyIapPCTBOM, YAaCTHBIH CEKTOP OCYIIECTBIISIET ONEPaTUBHYIO
JIeSITEIEHOCTb.

CormmacHo knmaccupukarmuun  Bcecemuproro banka (puc. 1), B cioydae ecid Bce PHCKH H
OTBETCTBEHHOCTh BO3JIAraloTCA Ha OJHY M3 CTOPOH, TO €CTh Ha TOCYJapCTBO MJIM YAaCTHBIA CEKTOp, TO
notoOHast popma coTpynHudecTBa He oTHocuTcst k [TUIL.

IOCYJAAPCTBEHHO-YACTHOE MTAPTHEPCTBO

| 1
KOHTPAKThI HA

KonTtpakTsr Ha KOHTPAKTHI Ha KOHTPAKTHI HA NPOEKTUPOBAHKE, [Nonnas
MIPEOCTaBICHHE yTpaBIeHUE U 9KCIITYaTaIHIO CTPOMTENBCTBO, MIpUBATU3ALHS
yciyr coJiepxKaHue CoJIepXKaHUA WHAaHCHPOBAaHHUE U
9KCIITYaTaIHIO

(PHCKH, OTBETCTBEHHOCTh, (PHAHCUPOBAHNE)

PucyHok 1 - Mozenu B3anMoeicTBHS rocy1apcTBa M YaCTHOTO CEKTopa Mo Kinaccudukannu BeemupHoro 6aHka

Taxk, HarpuMep, K TOCyAapCTBEHHO-YaCTHOMY MAapTHEPCTBY HE OTHOCAT TOCYIApCTBEHHBIE 3aKyTIKH,
CEepPBUCHBIC KOHTPAKTBI, TaK KaK 37eCh PHUCKH TOJHOCTBHIO TIOKPHIBAIOTCS TOCYIApCTBOM, WU
MIPUBATU3ALINS, T/I€ PUCKU MTOJHOCTHIO IPUHUMAET YaCTHBIN CEKTOpP.
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Bcemupnsbiii baHk ycia0BHO BBIAETSAET TPU OCHOBHBIX BuAa kKoHTpakToB ['UII:

— KOHTpPAKThI Ha YIIPaBJIEHUE U COAEPKAHMUE;

— KOHTPAKTHI Ha 3KCILTyaTalyIo U COAEP KaHNUE;

— KOHTPAKTHl Ha IPOEKTHPOBAHHE, CTPOUTENBCTBO, PMHAHCUPOBAHHUE U SKCILTYaTaIHIO.

CymectByer MHOTO pasnuuablx omnpeneneHuit [UII. Haubomee obmee u3 HuxX maer BcemupHBI
Oank: «'YIl — 31O cornameHus Mexnay myONMMYHOM M YacTHOM CTOpPOHAaMH IO MOBOXY NMPOU3BOICTBA U
OKa3zaHUs HHQPACTPYKTYPHBIX YCIyI, 3aKjl04aeMble C [ENbI0 MPUBICYEHHUS JIOTOJHUTEIbHBIX
WHBECTHIIMA ¥, 4YTO eIme Oojiee BaKHO, KaK CPEICTBO TMOBBIMEHUS 3PGEKTHBHOCTH OFOIHKETHOTO
¢uHaHCHpOBaHU [2].

EBpomeiickass sxoHommueckas komuccuss OOH ompenmenser [UIl caemyromum  oOpazom.
I'ocyaapcTBEHHO-4aCTHOE MApTHEPCTBO OCHOBBIBAETCSA C IeNbl0  00ecHeyuTbh (HUHAHCHPOBAHHE,
TUTAHMPOBAaHUE, WCIIOJIHEHHE M OKCIUIyaTalio OOBEKTOB, MPOU3BOJACTB W IMPEIOCTaBICHHUS YCIYT
rocynapcTBeHHoro cekropa [3, c.1]. Ero kimroueBBIMH OCOOEHHOCTSIMH SIBISIIOTCS: OJITOCPOYHOCTH
oOecrieueHus] W TpeaoCTaBieHHA yCIyr (MHorma cpokoMm a0 30 Jer); mepeaada PUCKOB YacTHOMY
CEKTOpY; MHOroo0pasue (hopM IOITOCPOUHBIX KOHTPAKTOB, 3aKIIOYAEMBIX IOPUIUYECKHUMH JIUIAMU C
TOCY/AapCTBEHHBIMU U MYHUIIUTIAIIBHBIMU CTPYKTYpaMH.

Komurer OOCP mo HayuHOW M TexHosorndeckod monuTuke xapakTtepusyeT ['UIl kak «iroOble
oduLMaTbHBIE OTHOLICHHS WM JOTOBOPEHHOCTH Ha (DMKCHPOBAHHBIA IEPUON BPEMEHH, MEXKIY
rOCy/IapCTBEHHBIMU M YaCTHBIMH yYaCTHHKAaMH, B KOTOPOM 00€ CTOPOHBI B3aMMOJAEUCTBYIOT B Ipoliecce
INPUHATUSA pEHIEHHs W COMHBECTHPYIOT OrPaHUYEHHBIE pECYpChl, TaKHEe KaK JEHBIH, IEPCOHAII,
o0opynoBaHne U MHGOPMALUIO ISl JOCTHKCHUSI KOHKPETHBIX LIeJIeH B ONMpeleleHHON 00JIacTH HayKH,
TEXHOJIOTHH U WHHOBAITHI [4].

[lo nHamemy rny0okoMy YOEXICHHIO, PAaCCMOTPEHHBIM OIIPENENICHUSAM XapaKTepPeH MPOEKTHBIN
nonxon. Jmst ompenmenenus [UIl kak SKOHOMUYECKOW KaTeropUM HEOOXOIUMO OXBATHTh BCE €ro
acnekTel. B pabortax 3apyOexHbIX y4eHbIX [5], [6], [7] BcTpewaercs OrpoMHOE pazHOOOpasue
oTpeNieNIeHH, TOCTAaTOYHO MOAPOOHO OMMCHIBAIOUIMX NAHHYIO KaTErOPHIO C TOYKU 3PEHHS MeXaHH3Ma
peanmuzanuy, nejael, IpUHIUIIOB, a TAK)KE IpeaMeTa AeITEIbHOCTH.

Ha mam B3risn, HamOosee MOJHBIM YHUBEPCAJbHBIM OIpPEACTICHUEM SIBISCTCS TpakToBKa B.A.
Kabamxkuna: «['UIl — mpuBiedeHue 4YacTHOTO cekTopa it Ooinee 3PQPEKTUBHOTO W KAYECTBEHHOTO
UCIIOJIHCHHS 3a/1a4, OTHOCSIIMXCS K IyOJUYHOMY CEKTOpYy Ha YCJIOBHSX KOMIICHCAIIMM 3aTpar,
pasmeneHusl PHCKOB, 00s3aTenbcTB, KommereHuui» [8]. B.I'. BapraBckmii ompemenser [UIl kax
CIOPUINYECKU 3aKPEIUIEHHYI0 (OpMy B3aUMOICHCTBHS MEXIY I'OCYJapCTBOM M YacTHBIM CEKTOPOM B
OTHOLICHUH OOBEKTOB TOCYNApPCTBEHHOW W MYHHUIMIANBHOW COOCTBEHHOCTH, a TaKXe YCIyT,
OKa3blBaCMbIX TIOCYJApCTBEHHBIMH OpraHaMH B LEIAX pealu3alud OOIIECTBEHHO 3HAYMMBIX
MIPOEKTOB»|[5].

IIpoBeneHHOE UCCIEN0BAHNE NTO3BOJISIET BBIICINUTD CIAEAYIOINE OTIINYUTENbHbIE Tpu3Haku [UII:

— yuactaukamu ['UII saBnstoTcs TOCYIapCTBO U YaCTHBINA OM3HEC;

— B I'UII cobmonaercs GanaHC HHTEPECOB CTOPOH;

— B3aumojeiictBue yuacTHUkoB ['UII ocyiiecTBiasieTca Ha I0ATOCPOYHON OCHOBE;

— B3auMoJeiicTBHe yyacTHHKOB Jt000i popmer [UII coBepiaeTcs Ha I0pUAMYECKONH OCHOBE MTyTEM
3aKJIIOYEHHS COTTIAllIeHU I, KOHTPAKTOB U T.1.);

— TYIl wmmeer oOWIECTBEHHYIO HANpPaBICHHOCTh W TpeAarnojaraeT Imepenady dYacTd (yHKOUR
JacTHOMY OM3HECY, paHee HaXOAMBIIUXCA B KOMIIETEHIIMH I'OCYAapCTBEHHBIX OPraHOB BIACTH;

— npu I'YIl pucku 1 OTBETCTBEHHOCTb CTOPOH 3a peaju3alliio MPOEKTa PaCHpEesIOTCS MEXITY
€ro YYaCTHHKaMH.

Ha mam B3rmsam, mis Ooiiee TouHOTo M 0000mIeHHOTO omperencHus moHATHs [UII HeoOxommmo
Y4ECTh CIEAYIOLINE aCIEKTHIL:

— yeTkoe onpezeneHre yyactHukos ['UIT;

— ¢opmel oTHONIEHUH yyacTHUKOB ['UIT;

— LeIH U NPUHLUIBLI B3aUMOOTHOLIEHUH B pamkax ['UIL

Taxum o6pazom, ['UIl MOXHO ONpenenuTh Kak FOPUINICCKH OPOPMIICHHYIO CHCTEMY OTHOIICHHIA
OpraHoOB TOCYJapCTBEHHOTO YIPaBJIEHUS M YacTHBIX JIMI, HallpaBlieHHas Ha COBMECTHYIO pealu3alliio
OOIIIECTBEHHO 3HAYMMBIX IIPOEKTOB WM MEpONPHUATHI, OCHOBaHHAas Ha pacHpelesieHuH MEXIy
cTOpoHaMu (YHKLHUH, PHUCKOB, OTBETCTBEHHOCTH W MaTepualbHBIX 3arpar. [laHHoe ompeneneHue
SBIISICTCSl 00OOOLICHHBIM, TIO3TOMY OHO MOJKET HCTIOB30BaThCs B PA3IMYHBIX cepax.
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punmuner Il BO3HHMKAOT BCIEACTBUE €r0 NMPU3HAKOB, BBIJACICHHBIX BhINIC. M3yueHue paboT
y4€HBIX B maHHOW ob6mactw [5], [7], [8], MO3BOMsET BRIIENNUTH OCHOBHBIE MPHHNUIE peanmn3anun [ Yl
KOTOpBbIC HauOoJiee MOJHO OTPAXKAKT €ro CYHIIHOCTh B COOTBETCTBUM MHPOBOH M OTEYECTBEHHOU
MPAaKTUKON (PUCYHOK 2).

HPE.IoiIaracT PaBHONIPaBHOE (HEIHMCKPUMHUHALIOHHOE)
OTHOIICHUE K KOMIIAHUSM, B TOM YUCJI€ HHOCTPAHHBIM, IIPH
BBIOOpPE YacTHO# cTopoHsl wis YT, a Taoke
HEIMCKPUMHHALMOHHBIN JOCTYTI K

yciyram, IpeocTaBasieMbIM B paMkax [ UIl

N

g HCOGXO,Z[I/IMOCTB o0ecreYeHUs] HEM3MEHHOCTH OCHOBHBIX
ycHOBI/Iﬁ B3aUMOOTHOIICHUH rocyaapcrsa u YaCTHOH
CTOPOHBI, M, B TO )K€ BPEMs, B BOBMOXKHOCTHA BHCCCHUS B
HET0 U3MEHEHUH IO COTJIACOBAHUIO CTOPOH, IOCKOJIBKY
3a49aCTYX0 B MOMEHT 3aKJIIOUYCHUSI KOHTPAaKTa HEBO3MOXXHO
NpEaYCMOTPETH BCE YCIOBUA HA TIEPUOJ €T0 pCAIU3allNH;

OTBETCTBEHHOCTb YaCTHOTO MAPTHEpPA 32 KaueCTBO
MPEJOCTABICHNUS YCIIYT, @ TAK)KE OTBETCTBEHHOCTh
roCyJapCTBa 3a BBINOJIHEHHE 0053aTENbCTB MEPE YACTHBIM
apTHEPOM, B TOM YHCIIE TI0 KOMITCHCAIIHH yOBITKOB B
Clly4ae M3MEHEHHI HOPM 3aKOHOJATEIbHOTO
peryJIMpoBaHus;

AVAVA

NN

KOHKYPCHBIH IIPUHIMI 0TOOPA YaCTHOT'O MapTHEpPa, IIPU 3TOM
HPOLEAYPbI IOIKHBI ObITh IPO3PAYHBI JJIs1 KOHKYPCAHTOB U
JOCTYIHBI JUIsI O0IIECTBEHHOTO KOHTPOJIS;

TOCYIapCTBO IMOCIIC MOANUCAHNUS COTIAIICHUA C YaCTHBIM
MMapTHEPOM HE BIIPABE€ BMEUINBATHECA B €T0 aIMUHUCTPATUBHO-
XOSXﬁCTBeHHyIO JACATCIIBHOCTD, YTO SABJIACTCA CICACTBUEM
pasaeiieHrus pUCKOB U OTBETCTBEHHOCTH B IOCYAapCTBEHHO-
HAaCcTHOM ITAPTHEPCTBE;

{* Hamure B pamkax Y11 ycrnoBrbIx

00513aTeNILCTB, IPHU3BAHHBIX 00SCICYNTh YCTONIHBOCTD
peanu3anyy NpOeKTa ¥ MOTHBALIUIO CTOPOH (MOXKET TakkKe
paccmarpuBathes kak npusHak ['UI, Ho ¢ yaeTom
cnenuduky npoexTos ['YI1 MoxkeT OBITH OTHECEH U K
0a30BBIM IIPUHIIUIIAM, IIOCKOJIEKY XapaKTePEeH B TOH WITH
MHOM CTEIICHH JIJISL BCEX IPOSKTOB);

N

* 00513aTENLCTBO TOCYIaPCTBA 00ECIICYNBATH BO3MEIICHHE
PacxoI0B YaCTHOM CTOPOHE C YUETOM 3aKPEILICHHOM B
COIJIAIICHHN CHCTEMbI BO3HATPAXKICHHS YACTHOTO
mapTHepa U pacipeeieHUs] PUCKOB MKy CTOPOHAMHU.

NS

[IpumedaHue: COCTaBICHO aBTOPOM

Pucynok 2 — IIpuHIUIBI TOCy1apCTBEHHO-UYAaCTHOTO NMapTHEPCTBA
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Crennrika MHCTUTYLIMOHAJIBHBIX YCIIOBHH B KaXKAOH CTpaHe, a TakKe pa3iIM4yHbIC XapaKTEPHUCTUKU
pelaemMbIX ¢ MOMOIIBI0 B3aMMOCHCTBUS TOCyAapcTBa M OM3HEca 3ajad, ONpeAeNsioT MHOTooOpasue
¢opm I'UIl. B MupoBoii nutepaType OTCYTCTBYET OOLIeNpHHATAs Kiaaccupukanus ero GopM 1 MojeneH.
Ho, tem He MmeHee, ¢ yuerom MHOrooOpazus ¢gopm u momenei ['UIl B MuUpOBO#l mpakTHKE MOMXKHO
pa3znenuTh GOpMbI rOCYAapCTBEHHO-YaCTHOTO IaPTHEPCTBA Ha!

1) uHCTUTYIIMOHATIBHBIE (DOPMBI, KOTOPBIE HOCST B OOJIBIIEH CTENIEHN OpraHU3allMOHHBIN XapakTep, B
KOTOpbIE LeNecoo0pa3Ho BKIIOUWUTH Takue (OpMBI KaKk OCOOBbIE SKOHOMHUYECKHE 30HBI, WHCTUTYTHI
pasBUTHS, TOCYAapCTBEHHbIE KOMIIAHUH, COBMECTHble mpeanpusitus u np. C yderoM MHOrooOpasus
BO3MOKHBIX MEXaHH3MOB B MMPOBOHM MpPAaKTHKE, MOCTPOUTH HCUYEPIBIBAIONINN MepedeHb MHCTUTYIHO-
HanpHBIX (opM [UII npeacraBisieTcs 3aTpy AHUTEIbHBIM;

2) xoutpaktHeie (opmbl ['UIl, xoTopble BKIFOYalOT B ceOsl pa3iIMyYHBIC BHUJIBI COTJIANICHHWHA C
MHBECTUIIMOHHBIMU 0053aTEJIbCTBAMHU, KOHLIECCHOHHBIE COTIIAIIEHUS, COTTIALIeHUs O pa3/elie IPOLyKIUN
u mp. XapaKTepHOW OCOOCHHOCTBIO NaHHOW (OPMBI SIBIAETCS TO, YTO, KaK IPaBUIIO, COTJAllICHHE
3aKJIIOYAeTCsl B LENAX pealu3allMd OTAEIbHOIO WHBECTHMLIMOHHOTO MpoekTa. B 3ToM cBsA3u mpu
MOCTPOEHUH KJIacCU(UKALMU CIIEAYeT YUUTHIBATh CIIEIU(UKY IPOEKTHOIO MOAX0AA.

I'Yll B ¢opme KOHIECCHOHHOW Monenu (TAe 3a YCIYTH «IUIaTUT II0JIb30BaTEeNb») U YacTHOM
¢unancoBoit mHMnMatuBel (UOUW), Korma «maaTuT TOCYAapCTBEHHBIH CEKTOpP») COCTaBISAIOT OCHOBY
pasHbBIX THIIOB KOHTpakToB I 'UII 1 crtoco0oB mepemadn prucka.

[IpoBeneHHOE HcCIIeIOBaHKE TIO3BOJISIET BBIICIUTD CIIEAYIONINE KpuTepun kinaccupukauu [YUIT:

- CTOpPOHa, KOTOpOW Tepenaercs COOCTBEHHOCTh Ha AaKTHBBI, MPaBO BIAaJCHHS M IOJb30BAaHUS
aktuBamu (00bekT I'UII);

- CTazus KXU3HEHHOTO ITKIa oobekTa [ 'UIl, Ha KOTOPOH OCYIIECTBISIOTCS MTAPTHEPCKIE OTHOIICHNS,

- MEXaHHU3M YIpaBieHus (y4acTBYET JIM TOCYIapCTBO B YIIPABICHUH IIPOEKTOM);

- cxeMa (pMHAHCUPOBAHMS MIPOEKTA U Pa3/ICICHUsS PUCKOB MEXIy CTOPOHAMU;

- HHBIE KPUTEPHUHU.

C yueroM wMHOrooOpasusi KOHTpakTHBIX ¢opm [UIl mpeacTaBmsieTcss 1eIeCcOO0Pa3HBIM
KJaccu(UUHUPOBAaTh JaHHBIE (OPMBI OTACNBHO, HCIOJB3YsS B KauecTBe KPHUTEPUEB HMCTOYHHUKH
¢uHaHCHpOBaHUs (OFOKETHOE, BHEOIOKETHOE WIIM CMEIIaHHOE), MPaBO COOCTBEHHOCTH Ha OOBEKT
(rocymapcTBeHHas WJIM YacTHas C MOCIEAYIOeH nmepeaadeil rocy1apcTBy), a TakXKe CTaJul KU3HEHHOTO
IUKJIa 00BEKTa, HAa KOTOPBIX OCYLIECTBIAIOTCS MAPTHEPCKUE OTHOILICHHS.

PazButne moObix ¢opm m moxeneit ['UIl, a Takke WX mpakTUYecKas peanu3anus, TPeOyroT
(GbopMHPOBaHUSI COOTBETCTBYIOILIEH HOPMATUBHOM NMPaBOBOM 0a3bl, YTO TaKXkKe MOATBEPXKIAETCS OCOOBIM
BHHMaHHEM K JTaHHOW mpoOiemMe MeXIyHapoIHBIX HHCTUTYTOB [9]. B Crparernueckux peKOMeHIAIHIX
M0 COBEPIICHCTBOBAHHIO HOPMAaTHBHO-NIPaBOBOW 0a3bl 11t pa3Butus sdextuBHoro ['UIl ormeuaercs,
yTo Mexny rocynapcrsamu-wieHamu EDK OOH ormeuarorcsi 3HauuTENIbHBIE PAa3IH4us B MOAXOAAX K
nanHomy Borpocy [10].

Tak, B BenukoOpuranum otnensHele 3akoHbl 0 ['UIl oOTCyTCTBYIOT, HO IpH 3TOM €CTb
3aKOHOMATENbHBIE aKThl, B YAaCTHOCTH, O TOCYJapCTBEHHBIX 3aKylKaX WJIM O KOHIIECCHOHHBIX
COrIallleHusiX, Kotopble mnpumeHsitorcs mna [UII ¢ ydetrom HekoTopbix yTouHeHud. B I'perun
(GyHKUMOHUPYIOT BceoObemimtomue 3akonsl 0 [YIl. B XopBatuu mpHHATH 3aKOHBI O KOHLIECCHOHHBIX
COIVIAIICHUSX, COICpXKAlLIUe JHUIIb OOIIME TIOJIOKEHUS, NPH ITOM KOHKPETHBIC 3aKOHOJATEIbHBIC
TpeOOBaHMsI yCTaHABIMBAIOTCS B OTPACICBBIX 3aKOHAX.

Hecmotps Ha CyliecTByOIMUE HHCTUTYIMOHABHBIE pa3auuus pa3Butus [UII B pa3nnyHbIX CTpaHax,
EBK OOH BrIpaboTan cinenyronye o0mye peKoMEHAaUH U IPUHLIUIEI 10 pa3suthio ['YIl:

— TparMaTu4ecKui moaxox K npumeHeHuto Mexanuzmos ['UII amst pasButus nHQpacTpyKTyphl;

— nHetutyTsl I'UII — co3panue Npu NpaBUTENbCTBE HALMOHAIBHBIX MHCTUTYTOB M MOAPA3AEICHUN
I'YIl, crienuanarcToB MO BEACHHUIO IEPETOBOPOB, PMHAHCUPOBAHMIO U yIpaBieHuto npoektamu [YIT;

— TPHOPUTETHOCTh — BBIACICHHE NPHOPUTETHHIX 3aAa4d M (QYHKIMHA CHEUUaTN3UPOBAHHBIX
noapazaenenui no ', nepegaya psiia MOJTHOMOYMIT MECTHBIM OpraHaM BJIacTH;

— 9(h(deKTUBHOCTD — pa3BUTHE MOTCHIIMANIA yIIpaBlieHHS (pUHAHCAMU, aJ]MUHUCTPUPOBAHUE PaOOTHI
YaCTHBIX HOAPSAYNKOB, BHIIOJHEHUE JOTOBOPHBIX 0053aTEIIbCTB;

— AQHTHKOPPYNIHMOHHOCTh - OTCYTCTBHE JIMYHON 3aMHTEPECOBAHHOCTH HAa OCHOBAaHWUHU YETKHX
MIPaBUJI, OTKPBITOCTh M MPO3PAYHOCTH KOHKYPCOB.
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Kak noxaspiBaeT MupoOBas NMpaKTHKA, ONpENeNICHHAas CIO0XHOCTh KOOPIWHALUU ACUCTBUI MEXITy
pasnuaasiMa yaacTHHKaMu [UIT tpeOyer Hamwmumsi ['ocymapcTBEHHOTO opraHa, YIOJTHOMOYECHHOTO TIO0
pELICHUI0 BOMPOCOB H  obecrieueHHI0 A(PQGEKTUBHOCTH COBMeCTHHIX TipoekroB [UIl. Taxxke
MOCJIEI0BATENIEHOE COBEPIICHCTBOBAHUE MHCTUTYLHOHAJIBHBIX YCIOBUH Ul IIMPOKOIO HCIOJIB30BaHUS
MexaHn3MoB ['UIl OnarompusTHO MOXET TMOBIHATh Ha ()OPMUPOBAHUE KYIHTYpPHI B3aMMOICHCTBUS
rocyapcTBa M OM3HECa, 9TO B KOHEYHOM HTOTE OJarompusiTHO OTPAa3UTCA Ha MHBECTHIIMOHHOM KIIMMaTe
CTpaHBI.
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I''M. AuapeeBa
Tapa3 HHHOBaUMSUIBIK-TyMaHUTapIIbIK YHUBepcuTeTi, Tapas K., Kazakcran

MEMJIEKETTIK-)KEKE MEHIIIIK CEPIKTECTIK: 9JIEM/IK TOKIPUBEE
KOJIJAHBIJIATBIH KAFTUJAJAPBI MEH ®OPMAJIAPBI

AHHoTanusi. By MocesieHi 1menry/ie MeMJICKETTIK-)KeKe MEHIIIK 9pINTEeCTIK TETIKTepiH KOJIAaHy KOJFadbIc
eTyl MyMKiH. JKYMBICTBIH MaKcaThl YKIMETIIEH XKOHE JKEeKe CEKTOPMEH apachIHIAFbl ©3apa iC-KUMBUIIBIH YHBIMIIBIK
HBICAHbI PETIH/IE MEMJICKETTIK-)KEKE MEHIIIK OPINITECTIKTIH YKOHOMHUKAIIBIK TYCIHITIH KaJBIITACTBIPY, MOHIH JKOHE
OFaH TOH CHUMNATTapblH allly, MEMJICKETTIK-)KEKe MEHIIIK OpiNTecTiK >ko0allapblH iCKEe achIpYIbIH SJEMIIK TIXKIpH-
Oecin 3eprrey Oonbin TalObuTabl. 3epTTey OapbIChIHAA TYPJIi €JiepJe MEMJIEKETTIK OpraHiap MEH JKeKe CEKTOp
MEKeMEeJIEpiHiH pachlHIarbl ©3apa SpEeKeT eTYyiHIH epeKIICNIKTepiH 3epTTeyre XKyiienal Ke3kapacka OipikTipiireH
TYpJIi 9IicTep MaiianaHbUIFaH.

Homuoicenepi: MeMIekeTTiK-)XeKe MEHIIIIK 9pINTECTiK YFBIMBI aHBIKTAJIFAH, KOHE OHBIH HETI3r1 epeKmeikTepi
MEH KaruJanapbl aHBIKTAJFaH; QJIEMJIIK KOHE OTAHABIK TIKIPUOEHI eCKepe OTBIPBIN, MEMIICKETTIK-)KEKEe MEHILIK
OpINTECTIKTIH HBICAHAAPHI MEH YJITUIepiH XikTeMeci ychiHBUIFaH. CoHpaii-ak, MJKO XikTey YIIiH KpUTepHiiiep
keneci aiikprHOanFaH. MJKO 00BekTiciH 6ackapy KYKbIFBI OoiibraIIa, MYKO 00BeKTiCiHIH eMipiiK HUKIIiHIH Ke3eH]
OolfpiHmIa, Oackapy cxeMachl OOWBIHINA, >KOOAaHBI KapXKBUIAHABIPY JXOHE TapamTap apachlHAAFbl TOyeKeAepni
OeunicTipy cxemachl OOMBIHIIIA KIHE T.0.

3epmmey nHomudicenepiniy aacvl. ANBIHFAH HOTIKeJep OKy OargapiaManapbl MeH MOKO canackiHaarsl MaMaH-
JApJbIH OUTIKTUTITIH apTTBIPY, OHBIH INIHJE, SKOHOMHUKAIBIK IMOHIEP OKbITyIa mNaimananyra Oonaabl. Herisri
KOPBITHIHJIBIIAD MEH TOKIPUOEIK YCHIHBICTAPIBI OCHI Macese OOMBIHIIA 3epTTeyJepAl OaH dpi TepeHJIeTy YLIIH
d/icTeMelTiK Heri3 peTiHje nainananyra 0osa sl

Tipek ce3mep: MEMJICKETTIK-)KEKEe MEHIIIK, OPINTECTIK, )KeKe OM3HEC, ToyeKeIIep, Karunanap, opManapel.
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KazaxckuilyHUBEpCUTET MEXKYHAPOIHBIX OTHOLICHHU U MUPOBBIX SI3bIKOB
nMmenn AObuTai xaHa,AnmMatel, Kasaxcran

PA3ZBUTHUE ITPEAITPUHNUMATEJIBCTBA B KASAXCTAHE
3AT0OAbI HE3ABUCUMOCTMU: ITPOBJIEMBI,
IHEPCIIEKTUBBI U IPUOPUTETDBI PASBUTUSA

AnHOTanusi. Pa3BuTue npeanpHHUMATENLCKON AEATEIBHOCTH B pecIlyOsiMKe. DBOIIOIMS MPAaBOBOM Cpelbl.
l'ocynapcTBeHHOE PETyIMpOBaHUE YACTHOTO NpEeANpPUHUMATENbCTBA: 3P ()EeKTHBHOCTL U NMPOOIEeMBl. 3apyOeKHbIH
OTIBIT Pa3BUTHS NPEANPUHUMATENBCTBA M €T0 afanTalus K coBpeMeHHbIM ycinoBusaM Kazaxcrana. KonkypenTocmo-
COOHOCTh HAaIMOHAJILHOW KOHOMHUKHM Yepe3 MOBBIIICHHE WHHOBAIMOHHOTO M HAYYHO-TEXHOJIOTHYECKOTO ITOTEH-
uana crpaHel. DPGEKTHBHOCTh Pa3BUTHS Majoro OusHeca B PecryOnmke Kaszaxcran.JIHHOBanmoHHAs aKTHBHOCTB
IpeIIPUHIMATENIECTBA B PEAIBHOM CEKTOpe, (hopMupoBaHHE WHHOBALIMOHHOTO NpENNPHHUMATENbCTBA, MHHOBA-
LUOHHOro Kimmara. [IpeanpuHUMaTenbCTBO Kak OCHOBHOW INPHOPHUTET COLMATIbHO-3KOHOMHYECKOH MONIUTHKU
Kazaxcrana. CpoiicTBa TMOKOCTH, MOOWIBLHOCTH, PHIHOYHOW OOBEKTHBHOCTHUMAJIOTO U CPETHETO MpeAnpHUHUMA-
TEJILCTBA B HMHHOBAIIMOHHOW 3KOHOMHMKE CTpaHbl. ['OoCyaapcTBO M OJIaronpHsTHBIH NpaBOBOW Kiumar, Ou3Hec-
KJIIMMaT U yCJIOBUA JId pe€ain3allii MHULIUATHUB HpeﬂHpHHHMaTeﬂbCKOﬁ Cpeabl. ]_leﬂl/lpa?)BI/lTl/Iﬂ MaJIoro u CpeIHeTro
npeaAnpruHUMAaTCIIbCTBA. HyTI/l MOBBIIICHUA WHHOBAIMOHHOTO W HAYYHO-TCXHOJIOT'MYECKOI'0 MpCANPUHUMATEILCTBA
cTpanbl.Bexymast posib rocyqapcTsa B CTAaHOBJICHHM MHHOBAIIMOHHOTO TIpoLiecca JOJDKHA HPOSBISITECS HE TOJIBKO B
IpsSIMOM ero (pUHAHCUPOBAHHUHU, HO U HAJOTOBOM CTUMYJIMPOBAHUH BBHICOKOTEXHOJIOTHUHBIX (hOpM OM3HECa, a TakkKe
B IIOOIIPEHNH MHBECTHLIMH B HAYKOEMKHE IIPOU3BOICTBA.
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KiroueBble cji0Ba: TpEeANPUHUMATENbCTBO, TOCYJApCTBEHHOE peryiupoBanue, 3¢dexTtuBHOCTs OM3HEca,
WHHOBALMOHHOE MPEANIPUHIMATENbCTBO, HNHHOBALIMOHHBIHM MOTEHINAJ, MHHOBAI[IOHHAS aKTUBHOCTb.

Beeaenue.OgHUM M3 OCHOBHBIX IPHUOPUTETOB COIHMAIBFHO-IKOHOMHYECKON MOMUTHKH Kaszaxcrtana
ABJISICTCSl Pa3BUTHE MaJoOro MpeAlpUHUMATENLCTBA. Majoe U cpeqHee MpeANnpHHUMATEIbCTBO 00IanaeT
CBOWCTBAMU THOKOCTH, MOOWIBHOCTH, PHIHOYHOW OOBEKTUBHOCTH AJISl ONpPENENIEHHs] CBOETO MECTa B
WHHOBALIMOHHOMN AKOHOMUKE CTpaHbl. ['0cy1apcTBO, B CBOIO OYepeb, CO3AAET OIaronpHUsITHBIN MpaBOBOK
KJIMMaT, OM3HEC-KIMMaT W YCJIOBUS Ui pealu3aluddl HWHUIHMATHB TMPEINPUHUMATEILCKONW Cpeabl U
HAalleJMBAaeT CBOIO MOMOILb HA PAa3BUTHE MAJIOTO M CPEIHETO NPEANPHUHUMATENbCTBA, KOTOPHIE MMEIOT
HauOOJBIINH MOTEHIMAT C TOYKH 3PEHHUs CBOCH KOHKYPEHTOCIIOCOOHOCTH M IOBBIIIECHUS WHHOBAIMOH-
HOT'O Y HayYHO-TEXHOJOTHUECKOTO MOTEHIIMAaja CTPAHBI.

[lo MHeHuiozamecTuTenss mnpencenarenss mpasieHus «AtamekeH» H. AupraeBa,«3a mnepuon
He3aBucuMocTH Kazaxcran noOwmiicsi oueHb OOJBIIMX YCIIEXOB B Pa3BUTHU IpeANpUHUMATENbCTBA. B
COBETCKOE BpeMsl MpeANpHHUMATENbCTBA KaK Kiacca B Halled cTpaHe He Obuto. M BooOIIe 3aHMMATHCS
MPEeINPUHUMATENECTBOM CUUTAJIOCh YYTh JIM HE NPECTYIJICHUEM. 3a JOBOJBHO KOPOTKUI NMEpHOJ MBI
OUYCHb CEPhE3HO MONHSUIM HAa HOTM HAalle NpeanpuHuMaTensctBo». [lo ero cimosam, B Kazaxcrane
CIOXMJICS  LeJbIi  OM3HEec-KJIacC  IpeaNpUHHMATENIbCTBA, KOTOPBIM  CTal  OMOpOM  HAIIero
rocynapctBa.Ecnu paccMarpuBaTth OCHOBHBIE Tokaszarenu pa3Butus MCbh 3a nocneguue 10 net, To Mbl
BUAMM, YTO TEHJACHIMS OYCHb IOJIOKUTENIbHAsA. KOMTH4ecTBO akTHBHO paboTaOMMX CyOBEKTOB Majoro U
cpenHero OmsHeca 3a mocnennue 10 ser yBenmumiock Ha 206%, KOMWYECTBO 3aHATHIX B MaJiOM H
cpenneM OusHece 3a 10 ser BbIpocio Ha 168%, HaUOONBIIMK TEMIT pOCcTa — 3TO IMOKA3aTeNb BBITYCKa
NPOAYKIMH Majloro M cpegHero OusHeca, KOTOphId Beipoc Ha 1027%, mokaszaTens NPON3BOAUTEILHOCTH
TpyZa MaJIoTo W cpemHero Om3Heca BeIpoc Ha 614%, n Ha maHHBIN MOMeHT y Hac B MCB kommdecTBo
akTUBHO aeiicTByronux cyorexToB MCh Beipocio 1o 1 miH. 200 cyObeKTOoB.

Kak ormerun 3amecturens mpezacenatens mnpasieHus «ArtamekeH» H. AnpraeB, MCb sBnsercs
TaKkKe OJHMM W3 KpymHeWmmx pabortomareneii B crpaHe. [lo mroram 2015 roga yxe Oomee 3 MIIH.
yenoBek Tpyasrcs B MCB. Eciim nonst MCB 8 BBII crpanst B 2006 roxy cocrasmnsina 9,8% , To o utoram
2015 rona — yxe 25,6%[1].

PesyabTarel  ucciaenoBanHusi. llocie oOpereHust pecmyOnMKONW — HE3aBHCUMOCTH — Majoe
MPENPUHUMATENILCTBO Pa3BUBAJIOCh JOCTATOUYHO AWHaMU4HO. Tonpko 3a 2000-2010 roasl mokaszaTenb
BBITyCKa MPOAYKIUH MaJoOr0 H CcpeaHero Ou3HecaBblpoc Oonmee yem B 10 pas,a mokaszarenb
MIPOM3BOJAUTENBHOCTH TpyAa — Ooiee yem B 6 pas [2].

[lepBbIM OCHOBHBIM 3aKOHOJATEIbHBIM AaKTOM, OIPEIEJIMBIIMM IPAaBOBbIE, SKOHOMHYECKHE U
COLIMAJIbHBIE OCHOBBI [T OCYIIECTBIIEHUSI CBOOOIHONM MpeANpHHIMATEIbCKON AesTENbHOCTH, CTall 3aKOH
Kazaxckoit CCP «O cBoOone XO3AHCTBEHHOW MAEATENPHOCTH W Pa3BUTHU NPEANPUHUMATEILCTBA B
Kazaxckoit CCP», mpunsateiii 11 mexadbpst 1990 roma. CoracHo 3aKOoHY HpeIIpPUHUMATEIHCTBO OBLIO
OIIpeIeNICHO KaK MHUIMATHBHASA, B PAMKax JIEHCTBYIOLIEIO 3aKOHOJATEIbCTBA, XO3AUCTBEHHAs WM MHAS
JESITENBHOCTD 33 CUET COOCTBEHHBIX, 32€MHBIX U JAPYTHX UMYILECTBA U CPEACTB, C LETbIO MOIyUYeHHS IS
BCEX YYaCTHHKOB 3TOH NESITENbHOCTH B3aMMOBBITOIHBIX PE3YIbTATOB M JOXOAA.

3akoH PecnyOmuku Kaszaxcran «O 3amure ¥ NOAJEPKKE YacTHOIO IPENINPUHUMATEIBCTBAY,
npuHATEI B wmrone 1992 roma, ompenenusi OCHOBHBIE (OPMBI M CIIOCOOBI 3alIUTHI YaCTHOTO
MpEeINPUHUMATENBCTBA U €ro MOJACPKKH, 3aKPENUJ MOJUTHKY OTKa3a OT HpPSIMOI0 BMEIIATeIbCTBA
rocyIapcTBa B YacTHYIO NPEINPUHUMATEIBCKYIO OEATENbHOCTb, MAKCHMAaJbHYI0 CBOOOAY YaCTHBIX
MpeanpuHuMaTeneil, oXxpaHy KOMMep4YecKoW TaiHbl M OTBETCTBEHHOCTh TI'OCYJAapCTBEHHBIX OPraHOB U
JIOJDKHOCTHBIX JIMII 3a HapylLIeHHE IpaB YacTHBIX NpeAnpuHumaresneil.HacTHoe MpeanpHHUMATENbCTBO
OBUIO ONpeAesIeHO KaK MHULMATHBHAS ACATEBHOCTD IPaXKIaH U HErOCYJapCTBEHHBIX IOPUANYECKUX JIHIL,
HaIlpaBJIeHHAs Ha IOJIy4EHHUE 10X0Ja, OCHOBAHHAS HAa COOCTBEHHOCTU CaMMX IPa)KAaH (MHAMBUIYAJIBHOE
MPEeINPUHAMATENBCTBO), UM HETOCYJapCTBEHHBIX IOPUANYECKUX JIMI[ (YacTHOE MPEANPUHUMATEIBCTBO
IOPUINYECKHUX JIMII) U OCYLIECTBIIsIEMast OT UMEHH TPaKAaH WM HErOCYJapCTBEHHBIX IOPUIMYECKHUX JIHILL
3a UX PUCK U IOJ] UX UMYIIECTBCHHYIO OTBETCTBEHHOCTH [3].

IlepBoe ompenenenne cyOBeKTa Majoro MpeINpPUHUMATENbCTBA, a TaKXe HHIUBUIYaIbHOTO
npeanpuHuMaresst, Oblo naHo B OpuHATHIX 19 mrons 1997 roma 3akoHax «O rocynapCTBEHHON
MOJICPKKE MAJIOro MpeaNpuHUMATENbCTBA» U «O0 HHIAMBUIYaIbHOM NIPEANPUHUMATEIbCTBE [4].
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CrnenyiommM 3TaroM COBEpPUICHCTBOBAHHUS IPABOBOTO PETyJIHPOBaHHUA B cdepe pa3BHTHUSA
MpeANpPUHAMATENHCTBA cTal mpuHATHIN 31 saBaps 2006 roma 3akon Pecrrybmukn Kazaxcran «O gacTHOM
MMpEANIPUHUMATECIIECTBCY . 3akoH OMpeaAcCInI OCHOBHBIC IPABOBLIC M COLHUAJIBHLIC YCJIOBHA W TapaHTUU,
oOecrnieunBarone CBOOOMY YACTHOTO MpeanpuHuMaTenscTBa B PecnmybOmmke Kazaxcran, u Oosnee
3¢ (GEeKTUBHO pPETyIupyeT OTHOIICHHWS, BO3HUKAMOIINE B CBA3H C OCYIIECTBICHHEM (DU3MUECKUMHU U
HETOCYJJapCTBEHHBIMH FOPUAMYECKUMH JINIIAMH YacTHOTO TpeAnpuHUMaTeldscTBa.B cooTBeTcTBUM C
JNEHCTBYIONUM ~ 3aKOHOM  OCHOBHBIMHM  IEJISIMA ~ TOCYJApCTBEHHOI'O  PEryJIHPOBaHHS  YaCTHOTO
MpeINPUHAMATENHCTBA (B TOM YUCIIE WHAWBHIYAIHHOTO) SBISIFOTCS CO3JaHUE HAWTYYIINX YCIOBHHA IS
Pa3BUTHS YaCTHOTO NMPEAIPUHUMATENIHCTBA 1 3allITa MHTEPECOB TOCYIapCTBa U IIPaB MOTpeOUTENeH.

locynapcTBeHHOE peryiMpoBaHHE YaCTHOTO MpEANpPHUHUMATENbCTBa Ka3axcTaHa OCHOBBIBAETCS Ha
CIIEYFOINUX MTPUHIIUATIAX

e TapaHTHA CBOOOBI YACTHOTO MPEANPUHIMATEIHCTBA U O0ECTIEUEHIE €r0 3allIUThHI U MOIICPKKH;

e PaBEHCTBO BCEX CYOBEKTOB  YacTHOrO  IMPEANPUHUMATEIHCTBA HA  OCYIICCTBJICHHE
MPEIPUHUMATEIILCKOM JIEATEIIbHOCTH;

e TapaHTHUA HENPUKOCHOBEHHOCTH W 3aIHUTHI YACTHOW COOCTBEHHOCTH (COOCTBEHHOCTH CYOBEKTOB
YaCTHOTO MPEATNPHHAMATEIHCTBRA);

e TMPHOPUTET PA3BHUTHUS MAJIOTO MpeIIpuHUMaTeNnbcTBa B Pecniyonmke Kazaxcran;

e ydYacTHe CYOBEKTOB YaCTHOTO MPEANPUHUMATENHCTBA B IKCIIEPTH3E MPOEKTOB HOPMATHBHBIX
MPaBOBBIX aKTOB, 3aTPArWBAIOLIINX UHTEPECH YaCTHOTO MIPEAIPUHUMATENHCTBA [5].

CornacHo 3aKOHY MHIUBUAYAIBHOE NPEAIPUHUMATEIBCTBO OCYIIECTBIACTCS QU3MUSCKUMU JTUIIAMU
— rpaxnanamu PecnyOnmuku Kazaxcran B BUAE JUYHOTO HIIM COBMECTHOTO TPEANPHHUMA-TEIHLCTBA.
JIndHOE TPEeaNPUHUMATENIBCTBO OCYIIECTBISACTCS OAHUM (PU3NUIECKHM JIUIIOM CaMOCTOSITETIhHO Ha 0Oase
HMMYIIECTBA, MPUHAJICKAIIETO €My Ha NPaBe COOCTBEHHOCTH, a TAK)KE B CHJIy MHOTO IPaBa, JOIYCKAa0-
IIETO TOJIh30BAHKUE U PACTIOPSHKCHUE UMYIEeCTBOM. COBMECTHOE MPEIITPUHUMATEIECTBO OCYINECTRISECTCS
rpynmnoi Qu3ndeckux Il (MHAUBHIYaTbHBIX MpeINpHHUMAaTeNeld) Ha 0a3e MMYIIECTBa, NMPUHAIIIEKA-
IIeTo UM Ha TpaBe o0Imell cOOCTBEHHOCTH, a TakXKe B CHJIy MHOTO TpaBa, MOIYCKAIOIIer0 COBMECTHOE
IMOJIb30BAHUE M PACIIOPSKCHUC I/IMYIHCCTBOM.HPI/I COBMECTHOM IPCANIPUHUMATECIIBCTBE BCEC CACIIKU,
CBsI3aHHBIE C YaCTHBIM NPEIIPUHUMATEILCTBOM, COBEPIIAIOTCS, a TIpaBa M 003aHHOCTH MPHOOPETaroTCs
1 OCYIIECTBIIIFOTCA OT UMEHH BCEX YYAaCTHUKOB COBMECTHOTO TIPEIPUHUMATENHCTBA [S].

dopmMamMu COBMECTHOTO MPEANPUHUMATEIBCTBA B 3aKOHE OIPE/ICIICHBI:

e TPEANPUHUMATEILCTBO CYMPYTOB, OCYIIECTBIIsIEMOe Ha 0a3e o0IIeli COBMECTHONW COOCTBEHHOCTH
CYTIPYTOB;

e CceMeEHHOe MPEeANPUHUMATEILCTBO, OCYIIIECTBIIIEMOE Ha 6a3e 001ell COBMECTHON COOCTBEHHOCTH
KpEeCThsIHCKOTO  ((hepMepcKoro)  XO3siCTBa WM OOMIEH  COBMECTHOW  COOCTBEHHOCTH  Ha
MPUBATU3UPOBAHHOE KUIIAIIIE,

e TIPOCTOE TOBAPHIIECTBO, IPH KOTOPOM YaCTHOE MPEAIPHHIMATEIHCTBO OCYIIECTBIIIETCS Ha 0aze
o01Iei 10aeBoK COOCTBEHHOCTH [6].

B Pecny6nuke Kazaxcrane co3qaBaiuch BCE YCIOBHUS IS YCIEUTHOTO PA3BUTHS MAJIOTO M CPEIHETO
MpeanpUHAMATENsCTBA. Peann3aus neneHanpaBiIeHHON U MOCIeT0BaTeIbHON ITOJIMTHKY TOCYIapCTBa TI0
MOJIICPKKE MAJIOTO M CPEAHEro OM3Heca SIBJISIETCS OJHUM U3 OCHOBHBIX IPUOPUTETOB SKOHOMHUYECKOTO
pa3BUTUSL CTpaHbl. DPQPEKTUBHBIM U JCHCTBEHHBIM HHCTPYMEHTOM KOMIUICKCHOW MOIICPKKU TPEeI-
npuHUMaTenbcTBa B Kazaxcrane sBisuiuchrnporpaMMbl «O TOCYIapCTBEHHON MpOrpaMMe MOIICPKKH U
pasBUTHS TpeAnpuHUMaTeIbcTBAa B Pecrybmuke Kazaxcran Ha 1992-1994 rr.», «O ToOCymapCcTBEeHHON
MporpamMMe TIOJICPKKH W Pa3BUTHS TpearpHHUMAaTecTBa B PecryOnmuke Kazaxcrana na 1994-1996 rr.»,
«O TocynapcTBeHHOW MpOTrpamMMe Pa3BUTHS U MOAJEPKKU MAJIOTo TpeIpUHUMATENhCTBa B PecyOnmke
Kazaxcran Ha 1999-2000 roxein»[7,8,9,10].

WHnuBuIyaibHOE TIPEINPUHUMATENBCTBO C HCIOJB30BaHHEM (DOPMBI MPOCTOTO TOBAPHUIIECTBA
OCYIIECTBISCTCS B COOTBETCTBHHM C Tpa)JaHCKUM 3aKOHOAaTenbcTBOM PecrmyOnuku KaszaxcraH.
NnpuBumyansHble TpeIpUHAMATENN HECYT OTBETCTBEHHOCTH IO CBOMM 00S3aTENbCTBAM BCEM CBOUM
HMYIICCTBOM, 3a HCKJIIOUCHHUEM HMYUICCTBA, Ha KOTOPOC B3BICKAHUE HE MOXKET OBITH 06pameHo B
COOTBETCTBUH ¢ 3akoHamMH PecryOnmukn Kazaxcran.[lpu ocyniecTBieHIH TUYHOTO MPEANPUHUMATETHCTBA
¢u3ndyecKkoe IO HECeT OTBETCTBEHHOCTh BCEM HWMYIIECTBOM, NPHHAJICKANUM €My Ha TpaBe
COOCTBEHHOCTH, B TOM YHCIIE JTOJIeH B 001IeH COOCTBEHHOCTH CyTnpyToB [11].
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Haubonpiiee konn4ecTBO akKTUBHBIX WHAMBHUYyaTbHBIX MpeAIpUHUMaTesneil o naHasiM Hamorosoro
Komurera Munncrepcrsa ¢pnHancoB Pecrybnukn Kazaxcran cocpemorodeno B HOxHo-Kazaxcranckoit -
45 806 (10,6% ot obmero konmuecTBa), Bocrouno-Kazaxcranckoii - 40 693 (9,4%), AnmatuHckoit - 40
231 (9,3%), B 1. Anmartsl - 55 246 (12,8%) [2].

B memsax co3manusa Oosiee OnarompHATHBIX YCIOBHH ISl BeAeHHWs OwsHeca [maBa rocymapcTBa
00BSIBUII MOpAaTOpUil Ha MPOBEPKU CyOBEKTOB MAJIOTO W CpenHero mpeanpuHumarenscTBa B 2008-2009
rojiax u Jaji MopydeHue ynopsaoduTh U ONTUMU3UPOBAThH TaKue MpoBepkH [12].

B mensx ucmonHeHus ykazaHHoro mopydeHus 17 wmrons 2009 roma mpuaaT 3akoH PecmyOnmku
Kazaxcran «O BHeceHNH W3MEHEHUWH W JIOTIOIHEHUI B HEKOTOPHIE 3aKOHOMATENbHBIE aKThl PecmyOnuku
Kazaxctan mo BompocaM YacTHOTO MpeANpUHUMATENbCTBAa» (Jajee —3aKOH IO  BOMpoOcaM
MpeANPUHAMATEIHCTBA). [loTTpaBky BHECEHBI B 72 3aKOHOJATEIIBHBIX aKTa, B TOM YHCIIE B 8 KOJIEKCOB.

Brepseie B 3akoHe MO BompocaMm NpPEANPUHUMATENhCTBA MPOMUCAH OOIMIMKA IMOYTH ISl BCEX
rOCy/lapCTBEHHBIX OpraHoB (3a wuckimtoyeHneM HarnmonanpHoro banka, ATreHTCTBa MO 3amIuTe
KOHKypeHIH, CYeTHOr0 KOMHTETa W CHJIOBBIX OpPraHOB) MOPSAOK IMPOBEACHHS MPOBEPOK, a TaKXKe
OOHOBJIGHBI TPHHIUIBI, 33/Ja4ll TOCKOHTPONII 3a CYObEKTaMH YacTHOTO TIPEANPUHIUMATEIHCTBA,
ompesAeneHsl LenH, MpeaMeT, (OopMBI IMPOBEPOK, YCTAHOBIEH €IUHBIA MOPAAOK HX MPOBEACHHUA,
CHCTEMAaTHU3WPOBaHbI BUBI TPOBEPOK W OCHOBAHUS WX HA3HAUCHUS.

buzHecy ObLTH TMpenocTaBieHBl JOTIOTHHUTENBHBIE BO3MOXKHOCTH ISl 3aIUTHI CBOWX IIPaB IPH
MpOBEpKax, BKJIIOYas: (PUKCHpOBaHME MPOLIECCa OCYIIECTBICHNUS IPOBEPKU; MPUBJICUEHHE TPEThUX JIUII K
Y4acTHIO B TIPOBEpPKE; HE MOMyIIeHHe K TMPOBEPKE MOJHKHOCTHBIX JIHMII TOCYNApPCTBEHHBIX OPTraHOB B
clTydae CyIECTBEeHHBIX HapyIIeHUH MOpsIka Ha3HAYCHUS U MPOBEICHUS MPOBepKH U apyrue[13].

C 2010 roma mnaHUpOBaHUE U TPOBEICHUE MPOBEPOK OCYIIECTBIISICTCS HA OCHOBE CHCTEMBI OIEHKH
PUCKOB, B COOTBETCTBHH C KOTOPOH KaXKIIbIii TOCOPraH JOJDKEH ONPEAENUTh, TAE HAPYIICHUS NMEIOT
Oojee TsDKENbIe TMOCIENCTBHS, a T/e HET, W PaclpeAeluTh MpeAlpHHUMATENeHd M0 TpyIIaM pHUCKa:
BBICOKOM, CpEIHEN U HE3HAUMUTENIbHOW. B 3aBUCMMOCTH OT Trpynibl pUCKa TOCOpraHbl MPOBEPSIOT Yallle
CyOBEKTOB BBICOKOW cTelmeHW pucka 1 pa3 B roxm, cpemHed cremeHm pucka - 1 pa3 B 3 roma, a
HE3HAYHTEIbHOH - 1 pa3 B 5 ner. PesynbTaroM BHEApEHHUS CHUCTEMBI OIIEHKH PHUCKOB, MO0 MH(MOPMAIHU
MununcrepcrBa toctunun PecnyOnmuku Kazaxcran, sIBHJIOCH yMEHBIIEHHE KOJHYECTBA IMPOBEIECHHBIX
TUTAHOBBIX TIpoBepok Ha 15%. HawnOonbimee KoIM4YecTBO MPOBEPOK MPOBEACHO MHHHCTEPCTBAMU
3npaBooxpaHeHus - 281916 (52%), no upesBbuaiineiM cutyanusm - 79170 (15%), ¢unancos - 38772
(7%). KonmuecTBO BHEIIIIAHOBBIX IPOBEPOK B OTHOIIEHHWH CYOBEKTOB YaCTHOTO MPeANPUHUMATEIbCTBA 32
2015 rom (193 077) mo cpaHenuio ¢ 2010 romom (92 948) yeemmumiock B 2 paza.K mpuumHam
YBEIMYEHHSI KOJMYECTBA BHEIUIAHOBBIX IIPOBEPOK MOXKHO OTHECTH Y4YeT TIPOBEPOK, paHee He
MOJUIeKAINUX pPETUCTpAlli B OpraHax IpPaBOBOM CTaTHCTUKM (Tak, HANpuUMep, HE TMOJUIeKaIn
pEeTUCTpallii TPOBEPKH, HHUITUUPOBAHHBIE CYOBEKTaMH YaCTHOTO MPEANPHUHUMATENHCTBA Ha TTOTydeHHe
JUICH3UH, WHBIX Pa3pelINTeNbHBIX JTOKYMEHTOB), a TakXKe OOS3aHHOCTh KaXKJOTO TOCYIapCTBEHHOTO
opraHa oQOpMIISTh aKT O Ha3HAUYCHWHM NPOBEPKHM M PETUCTPHPOBATH €0 B OpraHe IO IPaBOBOH
CTaTHCTUKE TIPY OJTHOBPEMEHHOM TPOBEACHUS POBEPKH HECKOJIBKUMHU TOCYTAPCTBEHHBIMU OpTaHaMHU.

Takum 00pa3oMm, BHEJIPEHHUE CHCTEMBI OIICHKH PUCKOB ITO3BOJIUIIO ONTHMHU3UPOBATH M YIOPSAOYHTH
MPOBEPKU CYOBEKTOB MPEANPUHUMATEIHCTBA. ITO TTO3BOIUIIO YCTPAHHTh HEJOCTATKH TPOLEAYPHI 0TOOpa
MpeanpUHUMAaTeNeH IS BKITFOUYEHUS B TUIaH MPOBEPOK.

B mensx dQopmmpoBaHHs equHONW TPaBOBOM 0a3bl  KOHTPOJIBHO-HAI30PHON AEATEIHHOCTH
rocynapctBeHHbIX B stHBape 2011 roma mpunar 3axkoH Pecmy6muku Kazaxcran «O rocynapcTBEHHOM
KOHTpoJie W Ham3ope B PecrmyOmmke Kazaxcram». 3akoH peryiaupyer oOImIue IPaBOBBIC OCHOBHI
rOCyJIapCcTBEHHOTO KOHTpoJNisi W Ham3opa B PecrmyOnuke KasaxcraH w HampaBlieH Ha YCTaHOBJICHHE
€JMHBIX MPUHLIUIIOB OCYIIECTBICHUSI KOHTPOJIBHON U Ha/I30pHOM AEATENbHOCTH, a TaKKe Ha 3allUTy IpaB
M 3aKOHHBIX MHTEPECOB TOCYIApCTBEHHBIX OPraHOB, (QMU3WYECKHX W IOPUAUYECKHUX JIUI, B OTHOIICHHU
KOTOPBIX OCYIIECTBISETCS TOCYAAPCTBEHHBIN KOHTPOJIb U HA30P.3aKOHOM YCTaHABINBAIOTCS:

e TIOPSAAOK MPOBEICHUS MTPOBEPOK, OCYIIECTBISIEMBIX OpraHaMy KOHTPOJIS M HAJ30pa;

e TIOPSAOK B3aMMOJEWCTBHUS OPTaHOB KOHTPOJISI M HA/A30pa MPH MPOBEISHIH MTPOBEPOK;

e TpaBa M 00S3aHHOCTHU MPOBEPSIEMBIX CYOBEKTOB IPHU MPOBEIACHUN KOHTPOJS U HAA30pa, MEPHI TI0
3alIUTe WX MPaB U 3aKOHHBIX HHTEPECOB;
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e TpaBa U OOS3aHHOCTH OPTraHOB KOHTPOJS M HAA30pa M MX JOJDKHOCTHBIX JIMII MPU MPOBEACHUU
npoBepok [ 14].

B nmensx manbHeHIIero CHW)XKEHHWsI aAMUHUCTPATUBHOW Harpy3ku Ha OusHec B wmrone 2011 roma
I'maBoii rocynapcTBa MoANMcaH 3aK0H, MPeIyCMaTPUBAIONINI TTOBBIIIEHHE YPOBHS BEJOMCTBEHHBIX aKTOB
rOCYJapCTBEHHBIX OpPraHOB, YCTaHABJIMBAIOIIMX TpeOOBaHUs oO0s3aTelbHble Ul OM3HEcCAa OO0 YPOBHS
noctaHoBieHni [lpaBuTenbcTBa, YKa30B M 3aKOHOB. DTO TMO3BOJMIO OW3HECY IMOJNYYUTHh AOCTYN K
HOPMAaTHBHO-TIPaBOBBIM  aKTaM, TIIOBBICUTh €ro IPaBOBYI0 TIPaMOTHOCTb M  IPO3pPavyHOCTb
HOPMOTBOPYECKOH  NEATENBHOCTH  TOCYAAapCTBEHHBIX  OpraHoB. Pabora mo  pedopmupoBaHuio
JIUIIEH3MOHHO-PAa3pEINTEIBHON CUCTEMBI POBOAUTCSA FOCYAapCTBOM Ha MOCTOSHHOW CHUCTEMHOM OCHOBE.
Tak, pedopma 3akona «O nureH3upoBanum» B 1998-1999 rogax KocHys1ach HECKOJIBKHUX aCIIEKTOB:

e TeHepalbHbIC JIMLECH3UH, BbIIABACMble Ha OCYILIECTBICHHE OINPEICICHHOTO BHIAA JCATEIbHOCTH,
JOJDKHBI BBIJABAaTHCS 0€3 OrpaHUueHHS CPOKa, a JIMIEH3HOHHBIH cO0p, A0 3TOTO B3UMABILHUICS €KETOHO,
CTaJl TIOJIeXKaTh Pa30BOM OIJIaTe Ha MOMEHT IOJTy4EHUS JINIICH3UY;

* 3aKOHOJATEIbHO 3aKPEIUIIIOTCA MEpbl TOCYAApCTBEHHOM  3aliUTBl  CyOBEKTOB  Majoro
NpeANpUHUMATENbCTBA. TaK, CPOK BBIJAYM JIMICH3MH AJS Takux cyObekToB cokpameH ¢ 30 mo 10
paboumx JHEH, a KOMIIETCHIMS Ha IPUOCTAHOBJICHHUE JCHUCTBUS JIMIEH3UH CyOBEKTOB Majioro
NpEANPUHUMATENbCTBA NIEPEIaHa CyAaMm;

e IIPEJOCTaBJICHO IPaBO JIMLEH3UApaM JEJIErMpOBaTh MOJHOMOYHS 10 Bbllade JUIEH3UI CBOUM
TEePPUTOPHATEHBIM TOPA3IEICHUIM

B 2003 romy KOOpOWHHPYIOIIAM OpraHOM B OOJAaCTH COBEPIICHCTBOBAHHUSA CHCTEMBI
JULEH3UPOBAHUS OIpENeNIeHHO MUWHHCTEPCTBO OSKOHOMUKHM W OwojpkeTHoro mianupoBanus PK u
npoBesieHa peopma, HampaBlieHHass Ha JeleHTpainu3anuio (QyHKIMH JHIeH3upoBaHus. B pesynbrare
NpaBO JIMICH3UPOBAaHUA HamOoyiee BOCTPEOOBAaHHBIX OHM3HECOM BHIOB [EATEIBHOCTH MEpPEAaHO Ha
YPOBEHb MECTHBIX MCIIOJIHUTEIBHBIX OPTaHOB.

B 2007 rony mpunar HoBbli 3akoH PK «O nuneHsupoBaHun», OCyIIeCcTBICHAa YHH(UKALNSA BCETO
JMLEH3MOHHOTO 3aKOHOJATENbCTBA, B TOM YHCIE YCTAaHOBICHHE HMCUEPHBIBAIOIICIO IEPEYHs
JIUIEH3UPYEMBIX BUAOB M MOJBHUIOB JESITEIBHOCTH TOJBKO Ha YPOBHE 3aKOHA. Tak:ke BIEpBBIE BBEIEHBI
MPUHLMIIBL «MOJYaHHWE 3HAK COTJACHSA», «OJHOTO OKHa» W TEPMHH «EIMHBIH TEXHOJOTHYECKUU
npouece»[15].

B pamkax agMHUHHUCTpaTHBHOW pe(oOpMBI MO CHIDKCHHIO aAMUHHCTPATUBHON HArpy3Kd Ha OHM3HEC
IIpaButenscTBOM OblTa omo0OpeHa KoHIenuus COBEpIICHCTBOBAHUS pa3pEIINTENIbHOM CHCTEMBI B
Pecnyonuke Kazaxcran Ha 2009-2011 rogsr. Jns peanmzanmu Konnenmuu 15 utons 2011 roxa mpuHAT
3aKoH, KOTOpPBIM cOKpamaroTcs 348 pa3pemnTenbHbIX JoKyMeHTa (mpouenyp) u3 1015 BBIABIEHHBIX, a
TaK)Ke YMPOILIAIOTCS Pa3pelIuTeIbHbIE MPOLEAYPHl MyTEM COKPAIEHHsS] BPEMEHHBIX 3aTpaT U H3AEPIKEeK
OusHeca.

[Mo mHpOpManu MuHUCTEpPCTBA SKOHOMHUYECKOTO pa3BUTHS M ToproBiu PecnyOmukn Kaszaxcraw,
SIBJIIOLIETOCS. OCHOBHBIM Pa3pabOTUYMKOM MNPHHATHIX B utojie 2011 roma 3aKOHOB, OXKHIACTCS, YTO
yKa3aHHbIE MEphI IPUBENYT K COKPAIICHHUIO JHLEH3MOHHO-PA3PELINTENBHOTO JOKYMEHTO000poTa Ooiee,
geM Ha 800 Teicay equuuL B rojl. Kpome Toro, moBBICUTCS OTBETCTBEHHOCTh TOCYJapCTBEHHBIX OpraHOB
IpU Bblade paspemieHud. s peannsanuy JaHHOTO HOPYYEHHSI M CO3IAaHUsSI OJaroNnpHATHBIX YCJIOBHH
Ul Ppa3BUTHS NPEANPUHUMATENBCTBA HEOOXOOMMO [JalbHEWIIee CHCTEMAaTHYECKOE OCYIIECTBICHHE
TOCYJapCTBEHHOTO DETyIHMPOBaHMS MAJIOTO W CpEeIHEro Ou3Heca TOCPEACTBOM HCIIONB30BaHUS
HNPUHIMIINAIBHO HOBBIX IOAXOO0B.

[lepBbIM DATHICTHUM HHIYCTPUAIBHBIM IUIAHOM peanu3auuu 10-IeTHel cTpaTeruu pa3BUTHUS
CTpaHbl ctana yTBepkACHHas YkazoMm llpesumenta PecnyOnmku Kazaxcran ot 19 mapra 2010 ronma
I'ocymapcTBeHHas mporpamMMa Mo (opCcHpOBaHHOMY HHIYCTPHAIbHO-MHHOBAIMOHHOMY Pa3BUTHIO Ha
2010-2014 ropapl, Lenpl0 KOTOPOW SIBIIAETCS OOECIeYeHHEe YCTOWYMBOTO M COAaHCHPOBAHHOTO POCTa
HKOHOMHKH 4epe3 JUBEPCH(UKAIINIO U TIOBBILIICHHE €€ KOHKYPEHTOCIIOCOOHOCTH [16].

OCHOBHBIM HPUOPUTETOM IOJIMTHUKH (OPCUPOBAHHON MHIYCTpHANU3alMU CTaja pean3alis
KPYIHBIX HMHBECTHLHMOHHBIX IIPOCKTOB B TPAJULHUOHHBIX SKCHOPTOOPHEHTHPOBAHHBIX CEKTOpax
SKOHOMHKH C MYJbTUILTUKAIIMEH HOBBIX OM3HEC BO3MOXHOCTEH IJIsl MaJoOTo M CpeIJHero Ou3Heca uyepes
LIeJICHANIPABICHHOE PA3BUTHE Ka3aXCTAHCKOI'O COAEPKaHMs, IIOCIIEAYIOIINX EPEAEIOB U IepepaboTKH.

— 218 ——



ISSN 2224-5227 MNe 2. 2017

B memoMm rocyagapcTBeHHas HOAJAEPKKAa ITUBEPCHU(PHUKALUU SKOHOMHKH OCYILECTBISUIACH dYepe3
pean3alio CUCTEMHBIX Mep PKOHOMHYECKOH MOJIUTUKH Ha MaKpO- U CEKTOPATbHOM YPOBHSX, a TaKxkKe
CEJIEKTUBHBIX Mep MOJJEPKKH KOHKPETHBIX CEKTOPOB SKOHOMHKH U MPOEKTOB [17].

B pamxkax peanuzauuu nporpammsl Kazaxcran 10o/bKeH JOCTHYb TaKUX PE3YJIbTaToB, Kak: pocT BBII
- Ha 50% ot ypous 2008 roma, MOBBIIIEHWE MPOM3BOAWUTENBHOCTH TpyAa B oOpabaTeiBaromieit
MPOMBITINICHHOCTH HE MeHee, 4eM B 1,5 pas3a, yBeIWMYeHHE MOJIM HechIpbeBoro 3kcmoprta mo 40%,
cHmkeHue saeproemkoct BBII He menee, ueM Ha 10% ot ypoBHs 2008 rofa, a Takke yBEITHUYEHHUE 0NN
WHHOBAIIMOHHBIX MPEINPUATHH OT Yncia aeictyronmx a0 10% [2].

Ha ceropusmnuii nenp B Kasaxcrane npussT IIpeinpuHUMATENbCKUI KOJEKC, KOTOPBII BCTYIIAET B
cunmy ¢ 1 smBaps 2016 roma. Komekc Brimrouaer B cebsi 7 pasgenos, 31 rmaBy, 324 craTbu.
[Ipeanpunumarensckuii kopeke Kazaxcrana - 3T0 KOIU(GHUUUPOBAHHBIA aKT, peryiupyromuil chepy
IPEANPUHUMATEIbCTBA, KOTOPBIM ABISETCS aKTOM ITyOJIMYHO-IIPABOBOIO XapaKTepa, IMOCKOJIbKY B HEM
KOHCOJIMIUPOBAHBI 3aKOHBI O TOCYJapCTBEHHOM PETyJIMPOBAHUU MPENNPUHUMATENBCKOMN JAEeSITEIbHOCTH B
nenom[18].

OO0G0CHOBaHHOCTh €r0 HEOOXOIUMOCTH O0YCIIOBJICHA CIOXHUBIIMMHUCS COLUMAIBHO-?KOHOMUYECKUMHU
YCIIOBUSIMU, NMPOUCXOASIIMMU HHTETPALIMOHHBIMHU IPOIIECCAMH, KOT/Ia PhIHKH TOBApOB, PadOT M YCIyT
CTaHOBSTCS OTKPBITHIMH Il YYaCTHHKOB MHOCTPAHHBIX TOCYJAapCcTB, KOraa B 0opbOe 3a moTpeOuTess
CTHPAIOTCS TPAHUIIBI M UCIIONIB3YeTCA pa3sHooOpasue crioco00B U METOIOB VI yCTPAHEHHS KOHKYPEHIIUH.
B oroii wactu IlpennpuHUMaTeNbCKU KOJAEKC CTAHOBUTCA TE€M MHCTPYMEHTOM, KOTJla METOJIbI
TpaXkJaHCKO-TIPABOBOIO PETYJIUPOBAaHUSI HE CIIOCOOHBI OKa3aTh BIHMSHHUE HAa KOMIUIEKCHOE pa3BUTHE
3aKOHOZATENLCTBA B cdepe NpeIIpUHIMATEIbCTBA.

[IpenmeroM peryaupoBaHUs KOAEKCAa yCTAaHOBJIEHBI OOLICCTBECHHbIC OTHOIIEHHS, BO3HHUKAIOIIUE B
CBSI3M C B3aUMOJICHCTBHEM CyOBCKTOB TPEANPHHUMATENBCTBA M TOCYAapcTBa, B TOM YHCIIE
TOCYIapCTBEHHBIM PpETYJIUPOBAHUEM W MOAJEPKKOW NpPeANpPUHUMATENbCTBA. B HEM COeqMHEHBI:
B3aUMOJIEHCTBIE U TOCYAAapCTBEHHOE peryaupoBaHue. OOILIECTBEHHbIE OTHOILEHMS, BO3HMKAIOLINE
MEXIy TNpeANpUHUMATEISIMH ¥ TOCYIapCTBOM, ONPEAENSIOTCS IOCPEACTBOM BBEICHHA TEPMHHA
«B3auMo/eiicTBue». B3aumozeiicTBue HampaBlIeHO Ha BBHICTPAaMBAaHHE MApTHEPCKUX OTHOLIEHUH MEXITY
roCyJapcTBOM M NPEANPHUHUMATEIbCTBOM, HE MEHssI MPABOBYIO IPHUPOAY OTHOLICHWH, KOTOpHIE
CKJIQ/IBIBAIOTCSI MEXJy TOCYJIapCcTBOM W TpearpHHUMATeNbcTBOM. llyGnuynble OoTHomeHus B cdepe
NpeANPUHAMATENIBCTBA - 3TO HE TOJBKO OTHOLICHUS PENPEecCHBHOTO XapakTepa, MyOnnvHbIe
NPaBOOTHOILEHHUS B cdepe NpeAlpUHUMATENBCTBA, a B TOM 4YHCIE T'OCYJapCTBEHHOE PETYJIMpPOBaHUE,
KOTOpOE€ MOXET HOCHTb CTUMYJIHUPYIOLUIMH, MOAJCPKUBAIOIIMK XapakTep A NpealIpUHUMAaTeNeH.
Kogmexc comepxut B cebe O4eHb 'MOKHE MEXaHW3MBbI, HAlpaBJICHHbIE Ha BHICTpAaHBaHHE MapTHEPCKUX
OTHOIIEHUH MEXAYy TOCYJapCTBOM H NpeaNpHHUMATENbCTBOM.PeryianpoBanue rocylapcTBEHHOM
HNOJEPKKU YaCTHOTO IPEANPUHUMATENbCTBA OCYLIECTBICHO IIOCPEACTBOM 3aKPEIUICHHUS OCHOBHBIX
HamNpaBlIeHUH MAaHHONW MOJAEP)KKH: Majloe U CpegHee NpeANPUHUMATENbCTBO, arpONpOMBIIUICHHBINR
KOMIUIEKC M HECEIbCKOXO3SICTBEHHBIE BHJbl MNPEANPUHUMATEIBCKON JESATENTBHOCTH B  CEIbCKOU
MECTHOCTH, HWHIYCTPUAIBHO-MHHOBALIMOHHAS JEATENbHOCTh, CIELUAIbHBIE SKOHOMHYECKHE 3O0HBI,
MHBECTUIIMOHHAS JAEATENBbHOCTh, HPEANPHUHUMATENBCTBO OTEUECTBCHHBIX IIPOU3BOAUTENCH TOBAapOB.
Komexkc He orpaHMumMBaeT BO3MOXKHBIE HAIIPAaBIEHUS TOCYJApCTBEHHONW TMOIAEPKKH YacTHOTO
NpeANPUHUMATENbCTBA, MPEAyCMaTpUBasi yCTAHOBJIEHHE 3aKOHOAaTenbCcTBOM PecmyOmmku Kaszaxcran
WHBIX HaIllpaBJIECHUMN.

Cpeny TNPUHIMIOB OJHMUMHM M3 HOBBIX SBJISIOTCS MPHHLMIIBI y4YacTHS CYOBEKTOB YacTHOTO
IpEANPUHUMATEIbCTBA B HOPMOTBOPYECTBE, CTUMYJIMPOBAHHMS  COLMAJIbHOM  OTBETCTBEHHOCTH
IPeANPUHUMATENbCTBA, OIPAaHUYEHHOIO Y4acTHs roCylapcTBa B MPEANPUHUMATEIbCKON AEATEIbHOCTH,
camoperynupoBanusa.C npuHsTHeM I[lpennpuHUMAaTENbCKOrO0 KOAEKCa MNPeNNpUHHMATENBCTBO Kak
NpPaBOBOM WHCTUTYT, KaK COLUAIbHOE SIBJICHUE, KaK CyOBEKT OTHOLICHMH MONHATO Ha OoJiee BBICOKHIA
YpPOBEHb U OINpPEAETIeHO KaK pPaBHOMNPABHBIM MapTHep rocynapcrBa. OAHAKO B IENAX YCTaHOBIECHMS
paBHOBECHS MEXAYy MPEeINPUHUMATEIbCTBOM M OOIIECTBOM BBOJWTCS HWHCTUTYT COILHAIBHOM
OTBETCTBEHHOCTH, KOTOPBIII HE HOCUT 00s3aTeNbHbIN Xapakrep.ColuanbHas OTBETCTBEHHOCTh - 3TO Ta
JI01s1 OCO3HAHHOW OTBETCTBEHHOCTH IPEANPUHMMATEIbCTBA IEpel]] OOIIECTBOM, KOTOpas peaausyercs
OpeANPUHUMATESIMA IIyTeM pPa3BUTUS COLMAJIbHOM, 3KoJormdeckoii u wuHbBIX cdep.llpumenenue
COLMAFHONH OTBETCTBEHHOCTH OYAET OTpa)kaTb ypOBEHb NPABOBOH KyJBTypHl W HPABOBOTO CO3HAHMUS
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MpeanpUHAMATENsCTBA. [10CKONBKY TOCYAapCTBO, OMpeeNss MPEeAPHHUMATENS KaK PaBHOIPABHOTO
y4acTHHKa ¢ COOOH, KIET OT Hero OOJNbIIEro, YeM MPOCTO AaKTUBHOE ydYacTHE B JeJie 3allUThl U
MPEJICTaBJIEHUS] CBOMX MHTEPECOB, HO U YCHJIEHHE OTBETCTBEHHOCTH B 3aIlUTE OOIIECTBEHHBIX HHTEPECOB
B nenoMm. C BerymienueM B cuity IlpennmpuHuMaTensCKOTO Kojxekca OyIeT co3aaBaThesl NMpaBONpUMeE-
HUTENbHAS MPAKTHKa, KOTOPasi BEICBETUT HOBBIE €T0 TPAHHU M MO3BOJUT CAENATh AajJbHEHUIITHE BHIBOIBI.

O6cy:xnenue pe3yabTaToB.l'oBOps 00 3pdexTuBHOCTH pa3BuTHs Maioro OuszHeca B PecmyOnmke
Kazaxcran, cnemyer OTMETHTh, YTO MHOXECTBO HHII TIPOW3BOJICTBEHHOTO CEKTOpa HSKOHOMHUKH
KazaxcraHa Tak W He 3apeKOMEHIOBaJIM ce0s KaK IEpPCIEeKTUBHBIE W cTaOWiIbHBIE 00NacTH JUis
MIPUBJICYECHNSI MHUIIMATUBHBIX JAedTeneid. Manble mpeanpuaTusi pa3BUBalOTCA, U KOJHMYECTBO MX paCTeT,
3TO (aKkT, HO B TOM JIM HANpaBICHUH JIBUTAIOTCS OHH, B KOTOPOM CIIEIOBAJI0O OBl W BEpPHO JIH
MOJIXBATHIBAIOTCS] BCE TEOPETUUECKNE U MPAKTUIECKHUE ACTIEKTHI B Pa3BUTHH MPENNPHUATHH, H 4TO Ooiee
Ba)KHO, BEPHBIM JIM TTyTEM PEaTU3yIOTCS TOCYAapCTBEHHBIE TIPOTPAMMEI TI0 Pa3BUTHIO MAJIOTO M CPEITHETO
ousHeca? IMeHHO Ha 3TO ciemyeT oOpaTHTh 0cO0O€ BHUMaHHE IMPHU CO3JaHWU KOMILIEKCHBIX Mep IO
peryaupoBaHUIO B JaHHOU obnactu [19].

B Ka3zaxcrane MHHOBalMOHHAsI AKTHMBHOCTb IPEINPUATUI pPEalbHOIO0 CEKTOpPAa B LIEJIOM OCTAETCs
OUYCHb HU3KOW, MHHOBAIIMOHHOE TIPEANIPUHUMATEIBLCTBO HE ONpeeisieT OOMMH KIIMMaT B MaJIoM OM3Hece:
Ha CETOMHSIIHAN JA€Hb BKJIAJ MaJbIX WHHOBAIMOHHBIX MPEINPHUATHN B 3KOHOMHKY CTPaHBI COCTaBIIUI B
2012 roxy 5,7%, B To Bpems kak B Poccun — 9,1%, B Bexymmx 3apyOexxHbIx cTpaHax — 50%.

MOXXHO OTMETHTh TaKKe CIEAYIONINe HETaTHBHBIE TEHACHIIUM Pa3BUTHS WHHOBAIMOHHOM
JIeATEeIBbHOCTH, KOTOPhIE MOBIUSIIN HA PAa3BUTHE MaJOr0 MHHOBAILIMOHHOTO IpeanpuHuMaTenscTBa B PK.
CokparreHue J0I1 HHHOBAIIMOHHOHM npoaykiuu B BBIL. O6 3TOM CBUIIETENBCTBYIOT CIICIYIOIINE TaHHEBIE
ArentctBa PK mo cratuctuke: ecau B 2005 romy 3TOT mokazatens coctaBisii 1,58%, to B 2011 romy —
0,66%.0mqHako yxe B 2012 romy paccMarpuBaeMblil moka3aTelb BeIpoc U coctaBui 0,86%, 4To ABHIIOCH
pe3ynbTaTOM pealu3ald MPHHATHIX TOCYIAapCTBOM Mep IO WHAYCTPHUAIbHO-WHHOBAIIHOHHOMY
pa3BuUTHIO. OTO TMOATBEPIKIACTCS TAKXKE IIOBBIICHHEM YPOBHS WHHOBAIIMOHHON aKTHBHOCTH
npeanpustuii: B 2012 romy 3ToT mokasarens coctaBui 5,7%, Torga xak B 2011 rogy - 4,3%. Takum
obpaszom, Oonee 90% mnpeAnpuATHI pecnyONMKH HE CBS3aHbl C WHHOBAI[MOHHOHM NEATEIBHOCTBIO, YTO
00BACHSIETCSI HU3KOH MHBECTUIIMOHHON MPHUBJICKATEIPHOCTHI0O MHHOBAIIHN[2].

Hpyrum  ¢dakTopoM SBISAIOTCS HHU3KHWE TEMIIBI YBEIWYECHHS JOJIM HWHHOBAIMOHHO AaKTHBHBIX
MPEINPUATHH OT 0OIIET0 KOMUYECTBA MPEIPUATHI, 9TO 00YCIOBINBAET BEICOKUN YPOBEHD ITACCHBHOCTH
B obmactu wHHOBanmi (94,3% B 2012 r.). Jlanusiii mokaszarens 3a 2003-2012 roxsr BeIpoc ¢ 2,1% 10
5,7%, T.e. B cpeiHEM B TOJ YHMCIO WHHOBAIlMOHHO AKTUBHBIX MPEANPHUATHH yBEJIUYMBAIOCh BCETO Ha
0,4%. Crparerueil HHIyCTpHaIbHO-HHHOBAIMOHHOTO pa3BuTHsa KazaxcraHa npeaycMOTpPEeHO MOBBIIIIEHNE
WHHOBALIMOHHOMN aKTUBHOCTH MPEANPUATHI B cTpaHe 10 ypoBHS: K 2020 roxy - 20 %. OnHako npu Takux
TEMIax poCTa WHHOBAIIMOHHO aKTHBHBIX TPEANPHATHA TOCTIKEHHWE YKa3aHHBIX HHIUKATOPOB
HEBBITTOJIHUMO.

CoxkparieHue 3aTpaT MpeaIpUATHI Ha TEXHOJIOTHIECKHE HHHOBAIMH B TIPOMBIIIIIEHHOCTH, OCOOEHHO
nposisuiiock B 2009-2012 romax. Taxk, ecnu B 2004-2007 roasl oTMevanach MOJIOXKUTENbHAS JUHAMHUKA
pocta manHoro Tokasarensi, To B 2009 T. oH cokpartuics B 3 pasza mo cpaBHeHuto ¢ 2008 r. u cocTaBmi
tobko 31 mupa.tenre, a B 2012 r. maHHBIN TOKa3aTenb CoKpaTwics mo cpaBHeHuio ¢ 2011 r. Ha 40,5
mupa.terre wim 20,8% u coctaBun 195 mipa. terre npotus 220 mapa.terre B 2011 1. B ocHOBHOM 3T0
CBSI3aHO C COKpAIlEHHEM 3aTpaT Ha TEXHOJOTHMYECKHEe WHHOBAIIMU YacTHHIX mpennpustuil Ha 60% 3a nBa
roja. Toxasko 5-10% npennpusTuii NPUBIEKAOT KPEIUTHI HA TEXHOJIOTMYECKUE HHHOBALUH [2].

CHukeHHe 3aTpaT NPeaIpUsATHH Ha MPOLECCHbIE MHHOBAIMH B IPOMBIIIEHHOCTH, 00€CIIeUHBAIOIIUE
noBbimeHne 3QGHEKTUBHOCTY MPOU3BOJICTBA, 110 CPAaBHEHHIO C MPOIYKTOBBIMH MHHOBamusMu,B 2012 .
OHM COKpaTUiIuCh 1o cpaBHeHuto ¢ 2008 r. B 1,3 pasa, B 2011 r. — B 3,2 paza.CokpaliieHue HTHHOBAIIHOHHO
aKTHBHBIMH TIPEATIPUATHAMH 00BheMa OKa3aHHBIX HAyYHO-TEXHUYECKUX yeiyT: eciud B 2008 r. maHHBII
MOKa3aTelNb cocTaBisil 9,8 Mipa. Tenre, To B 2012 r. — yxke 6,3 Mipa.TeHre, T.e. COKpalieHue Ha 35%.

KonmuecTBO Hay4HO-HCCIIEIOBATENHCKUX, MPOSKTHO-KOHCTPYKTOPCKUX ITOAPA3ACICHU MpeATpHs-
THH, KaK W CIUCOYHAs YHCICHHOCTh PaOOTHUKOB B HUX, B TCUYCHHUE IOCICAHUX JIET NPAKTUYCCKH
Heu3zMeHHo. Tak, B 2006-2012 romax 4MCIIO HAy4YHO-MCCIEIOBATEIBCKUX, MPOEKTHO-KOHCTPYKTOPCKUX

nojapasnenaeHuii He npesbimaer 800 eqUHUI], YHCIEHHOCTh PAaOOTHUKOB B HUX — mopsiaka 11-12 Teicau
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YeNOBEK, CO3JaH0 BCETO 8 PEerHOHANBHBIX TEXHOMAPKOB U 4 KOHCTPYKTOPCKUX OFOPO, YTO HEJOCTATOYHO
g Kazaxcrana.

CoxkpallleHie KOJTMYECTBA OPraHU3aIiii, BRITIOTHIBIINX HCCICIOBAHMS U Pa3paboTku ¢ 437 eIUHHUIL B
2006 r. 1o 412 equnun B 2012 r. B ocHOBHOM 3T0 mpowu3onuio 3a cuet KaparanauHckoi o0nacty, rae ux
KOJIMYECTBO COKpaTmiioch ¢ 51 enunuir B 2007 r. 1o 29 equnni B 2012 .

Bonpmmme pasnuumsa mo 3aTparaM OpeaUpUATHI Ha TEXHOJOTHMYECKWe WHHOBAIlMHM, BBI3BABIIIHE
HEPaBHOMEPHOE pa3BUTHE HMHHOBAIIMOHHOW JEATEFHOCTH 10 pernoHaM peciryonnku. Hampumep, 8 CKO,
Manrucrayckoii u KocraHaiickoll 00NacTsSX NPakTHYECKA HE TPOHW3BOISATCS 3aTPaThl HAa TEXHOJO-
rudyeckue nHHOBaIu. KpoMe Toro, B IpOMBIIIICHHO Pa3BUTHIX PETHOHAX MPEANPUATUIMUA HEJOCTATOYHO
BBIJICIISICTCS CPEJICTB HA TEXHOJOTMYecKre HHHOBauu: Harpumep B 2012r. B Kaparanmunckoit obnactu —
6,9 mapa.tenre, B [laBnogapckoit — 7,0 mapa.tenre, Torna kak B 3KO — 46,9 mapa.teare, BKO — 30,4
MIIpZ.TEHTE.

Bmecre ¢ TeM, MOXHO OTMETHTH IIOJIOKUTEIbHBIE TEHACHIIMM pa3BUTHS WHHOBAIMOHHOM
JIeSITeTLHOCTH:

1. YBenuueHne BHyTPEHHUX 3aTpar NPEANPUATHIA Ha HAyYHO-TeXHHUYeCKUue paboThl. Tak, oTMeuaeTcs
HEYKJIOHHBIN pOCT JAaHHOTO IoKa3aTelsi: OH yBenuymics O6osee yeMm B 3 pasa u coctaBuin B 2015r. 44,5
MJIpA.TEHTe. AHaJOTWYHAas TEHICHIMA OTMe4aeTcs IO 3aTparaM NpeANpusATHIl Ha TNpHUKIaTHbIC
rccnenoBanus: B 6,5 paza u 20,9 mipa.TeHre.

2. Poct oObemMa WHHOBAIIMOHHON TPOMYKIMH B CTOMMOCTHOM BbIpaxeHmu. B 2015r. naHHBIN
MOKa3aTelNb yBenuuuics no cpasHeHuro ¢ 2010 r. Ha 66% u cocraBun 236,0 muipa.TeHre.

locynapctBo PecnyOnuku Kaszaxcran pemiaer mUpOKHHA Kpyr 3alay, CBS3aHHBIX C MOBBIIICHHUEM
KOHKYPEHTOCITOCOOHOCTH HAI[MOHAIbHON SKOHOMUKH B ILIEJIOM, M Pa3BUTHEM MpPEANpUHUMATENIbCTBA, B
gacTHOCTU. K HUM OTHOCATCS IPOoOIEeMBI PECTPYKTYPHU3aIMA SKOHOMUKH, NPEOJI0JICHUS HECOBEPIIIEHCTRA
OTpacyIeBON U TEXHOJOTUYECKON CTPYKTYphI, BHyTPEHHEN MHTErPUPOBAHHOCTH, a TAKXKE€ HEIOCTaTOYHOM
JKU3HECTIOCOOHOCTH TTPOU3BOAUTENBHBIX CHII, Pa3BUTH HH(DPACTPYKTYpHl U MHCTUTYTOB phIHKA. B 3THX
YCIIOBUSIX Ppa3BUTHE MPEANPHUHUMATEIBCTBA B PECIyONUKE SBISETCS OJHUM W3 MPHOPUTETHHIX
HaIpaBJICHUM IKOHOMHMYECKOW TONUTHKU rocylapcTtBa. HecMmoTpss Ha TO, 4TO MOKa3aTeNlud pa3BUTHUS
npeanpuHuMarenscTBa B PK M pasBUTBHIX cTpaHaX MHUpPA CYLIECTBEHHO OTIMYAOTCS, MAJbld M CpEIHUN
Om3HEC cyMmeln 3aHATh ONpeAeNieHHYI0 HUIy B SkoHOMUKe Kasaxcrana. B mocnennee Bpemst Habmomgaercs
OOJTBITION POCT CYOBEKTOB MAJIOTO M CPEIHETO MPEAIPHHIMATEILCTBA B cepax, TIIe oka He TpeOyeTcs
OOJBIINX KAaNUTANOB, OOOPYZOBaHWUS M KOOIMEpAlMd MHOXECTBa PAaOOTHUKOB. 3apyOe)KHBIH OITBIT
MOJITBEPKIAET, YTO MPEINPHHUMATEIIECTBO MOXKET CTaTh PeajbHBIM CEKTOPOM CTAOWIHM3aIllMH U POCTa
sxoHoMuku Kazaxcrana. [1o oduinanbHBIM HCTOYHUKAM, B HACTOSIIEE BPEMs JOJISI Majloro U CPEIHEro
Ou3Heca B BAJIOBOM BHYTpeHHEM mpoaykre Smonuu cocrasisger 95 mporentos, CIIA — 80, crpan
3anaxnoit EBpors — 60, a Kazaxcrana — Bcero numib 15.

I'maBHBIM TIPHOPWUTETOM CTpAaTEeTHH HWHAYCTPUANBHO — WHHOBAIIMOHHOTO pa3BuTus Kazaxcrana
saBisieTcs (GopMHpoBaHHME NpUBIEKaTeNbHOW WHGpacTpyKTypbl. Co3maHne COBPEMEHHOH IPOH3BO/I-
CTBEHHO — COIMANIbHOW MH(PACTPYKTYPHI B CTpaHe BHICTyIAaeT HEOOXOIUMBIM (PAKTOPOM KaueCTBEHHOTO
pa3BUTHUSL TIPEANPUHUMATEIBCTBA. MaTepHalbHO-TEXHUYECKYI0 MOIICPKKY OH3HEca IPEICTaBIISIOT:
OM3HEeC-MHKYOAaTOpPhI, TEXHOMAPKH, MPOMBIIIJICHHAsT 30HA, JU3WHTOBbIE W (DaKTOPUHTOBBIE KOMIIAHHH,
(G paHYal3uHT U PAI IPYTHX.

VHHOBaIMOHHBIE TEXHOJOTHH BCEr/la CYHWTANHNCh MPEPOraTHBON KPYITHOTO OW3Heca, Cepbe3HbIe
Hay4YHBIE WCCIENOBAaHUS TOJ CHJIY TEM KOMIIAaHUSM, KOTOpPhIE MOTYT ITO3BOJUTH ce0e HAaIpaBIATh
3HAYUTENBHYI0 YacTh CPEJACTB HAa BHEApPEHHE WHHOBANMA. MUPOBOW OMBIT IMOKA3bIBAET, YTO ECIH
TOCYapCTBO XOYET pa3BHUBAaThCA JWHAMHUYHO M YCTOHUMBO, TO €ro COLUAJIBbHO-3KOHOMUYECKHE
MPOrpaMMBbl TOJDKHBI 0053aTeNbHO BKIIIOYATh MEPHI 10 CTUMYJIMPOBAHHIO MaJlOTO M CpelHEro Om3Heca.
Ceromnss B pa3BuThIX crpaHax Ha noimo MCB mpuxomurcs ot 40% mo 90% obGbeMa BHYTpEHHETO
BajmoBoro mpoxaykra (BBII). A moToMy BIIOJIHE €CTECTBEHHO, YTO NPABHTEIBCTBA ITHX TOCYIAPCTB
YAETNSIOT TIePBOCTEIIEHHOE BHUMAaHHE TIOIIEPIKKE TAHHOTO CEKTOpa.

Maubiii ”HHOBALIMOHHBIN OM3HEC PAa3BUT, MPEXKIE BCEro, B chepe HAyYHO-TEXHUUECKUX pa3padOToK,
JIOBOJIKM M BHEJPCHHS B MPOM3BOJICTBO OTKPBHITUH U M300PETCHUM, Pa3IMYHBIX WHHOBAIUH, UMCIOIIUX
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PUCKOBBIH, HO TIEPCIEKTUBHBIN XapakTep. Maiblii HHHOBAIIMOHHBINH OHM3HEC B MHHOBALIMOHHOM ITIpoliecce
BBITIOJTHSET KOHCOJIUAUPYIONIYIO (DYHKITHIO, B3aUMOJICHCTBYS HE TOJIBKO C KPYIMHBIMU KOPIIOPAIIUSMU, HO
W HAyYHBIM CEKTOpPOM (YHUBEPCHUTETaMH, aKaJeMHYEeCKUMH WHCTHTYTaMH, TOCYIapCTBEHHBIMU
naboparopusiMu U T.1.). IMEHHO co37aHKe MallbiX (UPM MO3BOJISIET PEaTM30BaTh OMPEIEICHHBIH 00bheM
HOBBIX 3HAHWH, BOSHUKAIOIINX B HAYYHO-UCCIIEIOBATEIBCKUX YUPESIKICHUAX.

Takum 00pazoM, MBI BHIUM, YTO MaJlble M CPEIHHEC WHHOBAIMOHHBIC (DUPMBI SBISIOTCS TEXHO-
JIOTUYECKUMHU JIHJIEPAMU B 33apOXKAAMOIIUXCS OTPACISIX IKOHOMHKH, OTKPBIBAIOIIUE HOBBIE CETMEHTHI
PBIHKA, pa3BHBAIOIIME HOBBIE MPOM3BOJCTBA, MOBBIMIAIOIINE HAYKOEMKOCTh M KOHKYpPEHTOCIIOCOOHOCTD
MPOU3BOJACTBA M, TEM CaMBbIM, CIIOCOOCTBYIOIIME (POPMHPOBAHUIO HOBBIX TEXHOJIOTMYECKUX YKIamoB. C
Y4EeTOM CIIOKHUBITUXCS COBPEMEHHBIX YCIOBHH pa3BUTHSI HSKOHOMHUKHM W HaOJIOTaeMOH TeHIEHITHH
YCHJICHHSI 3aBHCHUMOCTH OJIarOCOCTOSIHMSI CTPaHBl OT WHHOBAIIMOHHOTO TIOTCHIIMANA BO3HHUKAET
HEOOXOAMMOCTh CO3JIaHUS MANBIX TMPEANPHUATHIA HOBOTO THIIA, COOTBETCTBYIOIINX HHHOBAIIMOHHOW
SKOHOMUKE, 3TO MOTYT OBITh MaJIbIC HHHOBAIIMOHHEIE TIPS ITPUSITHSI.

OCHOBHBIM JBUTATEJIEM HUHAYCTPHAIbHO-UHHOBAIIMOHHOTO PAa3BUTHSI SIBISCTCS YACTHBIA CEKTOp, a
TOCYapCTBO BBICTYINAET KAaTalM3aTOpOM W HHUIMATOPOM B BOMPOCAaxX IMOBBIIICHUS KOHKYPEHTO-
CIOCOOHOCTH 3KOHOMHKH, U CIIOCOOCTBYET CO3AaHUIO U MOJICPHHU3AIMY MAJIBIX U CPEIHHUX MPESANPUITUN
BOBJICKAsi UX B MHHOBAIIMOHHBIN TPOIIECCHI.

[IpenmyriecTBa MasIbIX M CPEAHUX MPEANPHUATUN B 001aCTH HOBOBBEICHU:

- ObICTpast aganTanus K U3MEHSIONIMMCS BHEIITHUM yCIIOBHSIM XO3SIICTBEHHOU e TETLHOCTH;

- THOKOCTh YyTpaBICHHS TPOIECCOM IMPOM3BOACTBA, OCTUTAIOIMIASACA 3a CYET MUHUMH3AIHN
(hopMabHBIX KPUTEPUEB OIEHKU U YIPOIIECHUEM PA3IMYHOTO POJia MPOLEIYP;

- THOKOCTh BHYTPEHHUX KOMMYHHKAIIHIA;

- y3Kas CIeluaIn3alis HayIHbIX TIOUCKOB U pa3paboTka HEOOIBIIIOT0 KpyTra TBOPUECKUX HIICH.

Bo3HukHOBEeHHE ¥ pa3BUTHE MHHOBAIMOHHOTO IPEANPUHUMATENBCTBA B cdepe Majoro Ou3Heca
BBI3BAHO PSIOM COIHAIbHO-OKOHOMUYECKIX (DaKTOPOB:

1) OrpaHWYEeHHOCTh KpPYIHBIX Kopropanuii B cdepe pa3pabOTKM W OCBOCHUS WHHOBAIIUIA
(6ropokpaTus, 0COOCHHOCTH OPTaHN3AIIMOHHONW CTPYKTYPHBI, 3HAYNTEIHHBIA POCT 3aTpaT | JIp.);

2) BO3HUKHOBEHHEC HOBEHIINX HAYKOEMKHX CEKTOPOB JKOHOMHUKH, TJE CIIOCOOEH OIEepHUpOBATH
MaJtblii OM3HEC M CYIIECTBYET BO3MOXKHOCTh TOJTYYSHHS BRICOKHX MPUOBLICH;

3) cmocoOHOCT, Maoro OW3HECa K OCYIICCTBICHHUIO WHHOBAIIMOHHON JESITETLHOCTH Ha
HeoOXOJMMOM YPOBHE Ha OCHOBE WCIIOJIb30BaHUs mepenoBbix goctmkeHuit HTII u CKIOHHOCTH K
WCTIOJIH30BAHUIO TAKUX TOCTHKEHHIA;

4) noBsIlIcHHE TPEOOBAHUH K THOKOCTH, JINKBUIHOCTH, MOOMIIEHOCTU OH3HECA;

5) KoMIUIeKCHas TOCYAapCTBEHHAs MOJICPKKA C LENbI0 YCKOPEHUS HHHOBAIIMOHHOTO MpoIlecca,
YBETTUYCHUS 3aHSATOCTH;

6) cerMeHTanmus IMOTPEOHWTEIHCKOTO CIIPOCA HAa  BBICOKOTEXHOJOTHMYECKYH)  MPOAYKIIHIO
(MHIUBHUIYATH3AIUS 3alIPOCOB MTOTPEOUTENCH).

Wzyuyenne 3apyOekHOTO OIBITA HMEET Ooblioe 3HadeHWe. Kaxkmas cTpaHa WCIONB3YET BCE
WCTOYHHKH pa3BuTHs. Tak, HalpuMep, BO MHOTHX Pa3BUTHIX CTpaHaX Malble MPEINpUATHS CO3JAI0TC U
(UHAHCHUPYIOTCS 3a CUET PAa3IMYHBIX OrKEeTHBIX mporpamm.B CIIIA neficTByeT HECKOJBKO MPOrpamMm
MOJIep KKK WHHOBanui: «l/HHOBarmoHHBIe wccnenoBaHus B MaioM OusHece» (SBIR) m «Tpanchepr
TEXHOJNOTHN I Majoro OwsHeca».OcHoBa mporpammbel SBIR — »3T0 Temarmueckwe HaydHO-
HCCIICJIOBATENBCKIE U ONBITHO-KOHCTPYKTOPCKHE Pa0OThI, KOTOPHIC BBIMOJHSIOT MaJIbie HHHOBAI[MOHHBIC
MPEINpUATHS, CYOCHIUPYEMBbIE TOCYIapCTBEHHBIMU CTPYKTYPaAMHU.

Hpyras nporpamma ctumyiupoBanus pazButus B CHIA — «TpaHcdepT TEXHONOTHH Ui Majioro
Om3Heca» - HampaBJeHa Ha CO3JaHHE COBMECTHBIX MPEANPHUATHI W WHHOBAIIMOHHBIX MPOEKTOB MEXKIY
Hay9IHBIMUA U KOMMEPUYECKUMHU OPTaHU3AIUSIMU.

W3paunpe uMeeT AOCTaTo4HO OONBIION Oarak WHHOBAIlMOHHBIX Pa3pabOTOK, KOTOPBIE JOBOIBHO
TpyZHO OBUIO BBIBECTH Ha PHIHOK BBHIY OTCYTCTBHSA HYXXHOTO KOJMYECTBA CPEACTB y YaCTHBIX
npeanpuHuMaTeneii. J{is pernieHus 3Tod MpoOJeMbl TOCYNAPCTBO HPEANPUHSIIO PSS KOHCTPYKTHBHBIX
TMOTIBITOK ITOMOIIM HHHOBAIIHOHHOMY CEKTOPY SKOHOMHUKH.
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Paccmorpum [Iporpammy u3paminbCKOTo BeHUypHOro ¢GoHma Yozma. bombimas 4yacTe CpeAcTB
c(hopMHUPOBAaHHOTO (JOH/A HANPABJIUIACH UCKIIIOUYNTEIHHO Ha (pUHAHCHPOBAaHUE CTAPTAIIOB, BOBJICUEHHBIX
B Ppa3BUTHE TEXHOJIOTMYECKMX WHHOBAIMM B TaKWX OTpacisaX, KaKk KOMMYHHKAIWH, MPOrpaMMHOE
obecrieuenne, HHHOPMALIMOHHBIE TEXHOJIOTUH, MEIUIIMHCKOEe 000pyI0BaHUEe W OMOTEXHOJOTHHU, HAINO-
HaJbHas (BHYTpeHHsT) Oe3omacHOCTh. [Iporpamma Yozma Obuta yCIeniHa, MOTOMY YTO B JACSTEIBHOCTH
BEHUYPHBIX (POHIOB TOCYAapPCTBO MPHUHUMAIO OTPAaHUMYCHHOE YUaCTHE, K IPUHATHIO KITIOYEBBIX PEIICHUN
TIPUTJIALIaTN HHOCTPAaHHBIX CTIELUAINCTOB.

OxoHomuka PecnyOiauxku Kopest cuutaercss OogHON U3 caMbIX AMHAMHUYHO DPAa3BUBAIOLIMXCSI U
CWIBHBIX — CErOfHsS OHAa 3aHHMAaeT 4-€ MEeCTO Cpedu CTpaH A3HMaTCKO-THXOOKEaHCKOrOo PErMoHa IIo
HOMHHaIbHOMY 00beMy BBII.Pazsutne MCh xapaxktepusyercsa teM, uTo npaBuTenscTBo FOxHOM Kopen
OKa3bIBaeT AKTUBHYIO MOAACPXKKY Pa3BUTHIO MHHOBaMOHHOro MCB cpa3y mo HECKOJIBKHUM CTpaTeru-
YECKUM HaIPABICHUAM:

1.®uHaHcoBas MOAAEPKKAa MHHOBAIMOHHBIX MAaNbIX MpeArnpusaTuil — coznanue «PoHnma (HOHIOBY,
co3nanne ¢onna «Texnomorus. [losepue. IapaHTus» ANABEHUYPHBIX(DUPM, CO3NAHHUEOMPIKU
«KOSDAQ»;

2.IloaroTroBKa KaJpoB M Pa3BUTHE YHUKAJIHHBIX TEXHOJIOTUN — co3/laHue JleloBBIX MHKYOAIOHHBIX
IIEHTPOB, CHHTE3 YHUBEPCUTETOB, 1a00PATOPHIl I KOMITAHHIA;

3.Copnetictue MCb uepe3 paciipeHrue CUCTEMBI FTOC3aKYIIOK;

4.VlaTerpanus KpymHbIX KOMIIAHUH ¢ MaJIbIMH;

5.Pa3zButne He(WHAHCOBBHIX HWHCTPpyMeHTOB Tomnepkku MCB — co3maHWe KOHCaJITHHTOBBIX,
TEXHUYECKHUX, KaJPOBBIX LIEHTPOB, IPOBEACHUE TPEHUHI-00yUEHHs, IpOorpaMma IOMOILU OU3HECY .

B menmom, yunThiBasg BBICOKWH 3KOHOMHUUecKuid moTeHnuan FOxxuoit Kopen u meneycTpeMIieHHYTO,
HAIpPaBICHHYI0 Ha BBICOKHI pE3yJIbTaT MHHOBAIMOHHYIO JKOHOMHYECKYIO IOJIUTHKY IIPABHTENBCTBA,
€CTb BCE OCHOBAHHS IoJjlaraThb, YTO CTpaHa 0e300JIE3HEHHO INPEOAOJICET MOCJIEACTBUS COBPEMEHHOIO
(MHAHCOBOTO KPU3HUCA U, BO3MOXHO, COBEPILUT OUEPEAHON SKOHOMHYIECKHUH PHIBOK, KOTOPBIH B Oy ayIIeM
MOTYT Ha3BaTb HOBBIM KOPEHCKUM «IKOHOMHYECKHAM Ty OM».

[onnepskka manoro Ou3Heca — OlHA U3 MPHOPUTETHBIX 3a7ay B 3KoHOMuKe Ppanumu. B cTpykrype
rOCyIapCTBEHHOM BJIACTH €CTh CTIEHUANBHBIN OpraH, 3aHUMAIOLIHICS TpodieMaMu IpeANpUHUMATENeH, —
MHHHUCTEPCTBO MAJIOT0 M CpeJHEero Ou3Heca, TOProBIM M peMmecieHHudecTBa. PaspalaTbiBaroTcs
pa3iIM4YHbIE IPOrPaMMBbl IOMOIIY MaJIBIM U CPEIHUM HPEANPUATHAM IO CTUMYJIUPOBAHUIO TPOU3BOICTBA
W CO3JaHUI0 HOBBIX pabounx mecT.O0 3ddextuBHOCTH NOMUTUKY noanepxku MCh Bo @pannuu cnenyer
CyIUTh O IOCTHTHYTBIM pesyibraTaM. Bo dpaHInM OKOJIO TOJOBHHBEI NPEANPHUSATHH OTHOCHUTCS K
Manomy Om3Hecy. Bcero B manblii OuzHec Bo DpaHumm BoBiedeHO Ooinee 15 MIIH. YelloBeK, 4TO
cocrtaBisieT 54% oO1iei YnciIeHHOCTH 3aHIThIX. [l0Ms BBIMyCKa MPOAYKIIMK MaJbIX npeanpuatuii B BBII
CTpaHBI KOJIEOIeTCsl B MPOMEXKYTKe OT 55 10 62%./{ns manoro 6usHeca DpaHINK XapaKTEPHBI KPEMKHe
CBSI3U C KPYIHBIMH KOMIaHUSIMH. PaOoTaioT rapaHtuiiHble (OHIBI, KOTOpPBIE OKAa3bIBalOT IOMOLIb B
MOMCKE NCTOYHUKOB (PMHAHCUPOBAHHS HAYMHAIOIIUM TPEATPUHUMATEISIM.

®paHIy3CKOE HAJIOTOBOE 3aKOHOAATENBCTBO NMPEAYCMATPUBACT IPUMEHEHUE PEXUMA YIPOIIEHHOIO
HaJIOT000I0KEHUS U1l MaJbIX NPEANPUATHA. Manble ”HHOBaMOHHBIC NPEINPUATHS B TEUCHUE MEPBBIX
JIBYX JeT pabOThl MOJHOCTHIO OCBOOOXKIAIOTCS OT HAJIOTa Ha JOXOABI, M TOJBKO HauWHas ¢ 6 roza
CYIECTBOBAHUS, BHIIIIAYMBAIOT 3TOT HAJIOT B ITOJIHOM Mepe.

Baxnyro ponb B MoAAepkKKe MajblX OPEANPHUATUN UrpaeT rocyaapcTBeHHas opranuzauus OSEO, B
2005 romy oObenunumias dpaHIry3ckoe HalMOHAIBHOEC HMHHOBaMOHHOE areHTcTBO ANVAR, bank
pasBuTHSI Manmoro u cpemnero omsneca BDPME m ®paniry3ckoe 0OMIECTBO CTPaxOBaHWS KaIUTAIOB
Sofaris. Muccus OSEO 3akirodaercss B oka3aHUH oMoy U GuHaHcoBoi moanepxku MCh. Paznmemnss
puck, kommanus o6nerdaer moctyn MCB k (uHaHCHpOBaHWIO dYepe3 MapTHEPCTBO ¢ OaHKaMH H
WHBECTOPaMH.

OcHoBHBIMU HanpaBieHusMHU aesitenbHoctd OSEO sBistoTest:

-  MoJAepKKa W (UHAHCHPOBAaHWE MHHOBALUM, TpaHC(EPT TEXHOJOTHH M pa3BUTHE MHHOBAILIMOH-
HBIX IIPOEKTOB C pEAIbHBIMU NIEPCIIEKTHBAMU;

- TapaHTHPOBaHUE;

- (uHaHCHpOBaHME MHBECTHLIMI B TEXHOJOTHU W PA0OUHIA IIUKI HAPsITy ¢ OaHKaMH.

— 223 ——



Hoxknaovr Hayuonanwvroii akademuu nayk Pecnybauxu Kazaxcman

BobiBoabl. OnBIT 3apyOeXHBIX CTpaH CBHIACTEIBCTBYET, YTO IVIABHBIM (DMHAHCOBBIM MHCTPYMEHTOM
MHHOBALIMOHHOM TOJIMTUKU B MPENNPUHUMATENBCTBE SIBIISETCS UCIOJIB30BAaHUE CPEICTB IOCYAApPCTBEH-
HOro O0JKeTa, XOTsI KOCBEHHBIM MHCTPYMEHT rocyaapcrseHHoil noanep:xxku HMOKP uepe3 namorosoe
CTUMYJIMPOBaHHE TaKXkKe UMeeT OOJIbIIIoe 3HAUEeHNUE.

Taxum o0pa3oM, Bedylias poJib roCylapcTBa B CTaHOBJICHWH MHHOBAIMOHHOI'O IIpoliecca NOJDKHA
NPOSIBIISATECSL HE TOJIBKO B MPSIMOM €ro (DMHAHCUPOBAHMH, HO U HAJOIOBOM CTHUMYJIHPOBAaHHU BBICOKO-
TEXHOJIOTMYHBIX (OopM OHM3HECA. A TaKKE B MOOIIPEHUHN HHBECTULMH B HAYKOEMKHUE IPOU3BOJICTBA.

OnbIT pa3BUTHIX 3apyOEKHBIX CTpPaH IMOKAa3bIBACT, YTO POJIb MAJIOTO HMHHOBAallMOHHOTO OW3HEca
ompezenseTcsl TAKUMH BaXHBIMHU acleKTaMH Kak BKJaja B MpousBozicTBo BBII, BiausHHE Ha CTPYKTYpY
OKOHOMHKH, CO3JIaHHE KOHKYPEHTHOH CpeAbl, POCT IUIATEKECIIOCOOHOTO CIIpoca, Pa3BUTHH HAy4HO-
TEXHUYECKOTO IPOrpecca, a TAKXKe B PEIIEHHH COLUATIBHBIX U TOJUTUYECKUX MPOOIeM.

Kaszaxcran nepeHMMaeT yCHEIIHBIM ONBIT Pa3BUTBHIX CTPaH, BEJb COBEPIICHCTBOBAHHE MEXaHU3MOB
rOCyJapCTBEHHOHN MOJAEPKKU MaJoro M CpeJHero OM3Heca HaXOAUTCS B MOCTOSIHHOM LIGHTPE BHUMAaHHUS
I'maBer rocymapctBa u IlpaButenbctBa crpanbl. HoBoe kadecTBO pocTa OOMKHO OOecrednBaThCs
Mepexo oM Ha WHHOBALIMOHHOE conepkaHue pa3BuTus. B atoit cBa3u Ilpesunent PK H.A. HazapOaes
3a0CTpMJI BHMMaHHE Ha MPAaBUIHHOM TOHUMAaHWM WHHOBALMK. DTO — HOBas TEXHOJIOTHA, KOTOpas
OIyTHMO YJIYYIIHT Ka4yeCTBO JXM3HM HACEICHHWs M CHH3WT LEHy NIOCTylna K OTOMY KadecTBY IIO
CPaBHEHHUIO C TOW cTapoil TexHoyoruew, kortopas Obuta.K 2020 rogy momkHA MOTHOLEHHO (PYHKIIHO-
HUPOBATh W IaBaTh PE3yNbTaThl B BUAE pa3padOTOK, MATEHTOB M TOTOBBIX TEXHOJOIHH, BHEAPSIEMBIX B
cTpaHe HannoHanpHas MHHOBAIMOHHAS CHCTEMA.

Heo0Oxoaumo Takke CTHMYJIMpPOBAaTh YacTHbIE KOMITAHWH BKJIAABIBATh CBOM CPEACTBA B HCCIENO-
BaHUS M HHHOBALIMU. XO0TEJIOCH OB 0CO00 MOAYEPKHYTh: BHEAPEHHE NHHOBAIMI OYeHb Ba)KHO, HO 3TO HE
camonenb. BececTOpoHHS mojaep:kKa MpeaIpUHAMATENBCTBA — BEAYIIEH CHIIBI HAIlMOHAIBHOM JKOHO-
MUKHA. OTE4eCTBEHHOE MNPEANPHUHUMATENBCTBO SIBISETCA ABHKYIIEH CHIIONM HOBOIO 3KOHOMHYECKOIO
Kypca ctpanbl. Heo0xoaumo co3gath ycloBus, 9ToOBI YeJI0BEK CMOT TONpoOoBaTh cedsi B OU3Hece, cTaTh
MOJHOIICHHBIM YYaCTHHKOM MPOBOJIUMBIX B CTpaHE 3KOHOMHUYECKUX IPeoOpa3oBaHuil.

OcoOyio poip B JajbHEWIIEM pa3sBUTHH HWHHOBAallMOHHOTO Ou3Heca B KazaxcraHe chIrpaer
MexayHaponaHas BbictaBka EXPO 2017, kotopast mpoiiner B Actrane. HoBbIil cepbe3HBIl UMIYJIBC K
PasBUTUIO IOJIyYUT MaJbli M cpeaHuil Ous3Hec. OKMIaeTcsi BHICOKAsh AaKTUBHOCTh B Pa3BUTHH
OTIpelICJICHHBIX HAIPaBJICHUI: BHEAPEHHWE WHHOBAIMHA B TOCYJapCTBEHHOM CEKTOpe, (OPMHPOBAHHE
WHHOBAILlMOHHOW cpenbl, NOBBIIICHHE 3(PQPEKTUBHOCTH HAyKH, pa3BUTHE J(PQPEKTUBHOH CHUCTEMBI
KOMMEpPLHAIN3AUA TEXHOJIOTHH, CTUMYIMPOBAaHHE WHHOBAIIMOHHOM aKTHBHOCTH OWM3HECA, MOCTPOCHHE
PETHOHAILHBIX MHHOBAIIMOHHBIX CUCTEM, Pa3BUTHE MHHOBAIMOHHOW MH(PACTPYKTYPHI H MEKAYHAPOTHAS
MHTETpanys i pa3BUTHS HHHOBAIIUH.

st BiIamenpIieB MaJioro M cpeaHero OmszHeca mpoBenenne «EXPO-2017» B AcTaHe MOXKET CTaTh
XOpOIIEH BO3MOXHOCTBIO JJISI O3HAKOMJICHHSI U MOCJIEIYIOIIET0 BHEAPECHUSI HOBBIX HEProcOeperarommx
TEXHOJIOTHH, ISl ITOMCKAa MHBECTOPOB M WAEH HaibHEHIIero pasButus OusHeca. Takum oOpasoM, ponb
WHHOBAIIMOHHOTO OM3HECa OIMpeaesieTcs TAKUMH BayKHBIMU aclIeKTaMH Kak BKJIaJ B mpousBoacTBo BBII,
BIMSIHUE HA CTPYKTYPY 3KOHOMMKH, CO3/IaHHE KOHKYPEHTHOM CpeJbl, pOCT ILIATEXKECTIOCOOHOTr0 CIpoca,
Pa3BUTUH HAYYHO-TEXHUYECKOTO MPOTrPecca, a TAK)Ke B PELICHUH COLMAIBHBIX U TOJUTUYECKUX MPobIeM.

Takum o00pa3oM, OHM3HEC BEHICTYIIaeT OCHOBOW CTaOMJIBHOCTH COBPEMEHHOTO TPakIaHCKOTO
o0ImecTBa, U OT €ro pa3BUTHS OyIeT 3aBHUCETh ONAarocOCTOSHHE BCEX Ka3zaxCTaHLEB. bU3Hec HE TOJBKO
BBINOJTHSIET OIPOMHYIO COLIMANBHYIO POJIb, HOANEPKHUBAsA SKOHOMHUYECKYIO aKTHBHOCTH OOJbLICH yacTu
HaceJIeHUs, HO W oOecrneyrBaeT 3HAUMTENbHBIC HAJIOTOBBIE MOCTyIUIeHHs B OokeT. B HblHemHen
HETPOCTON CUTyallMd MMEHHO OM3HEC MOXET BBICTYNUTHh B KauecTBe CTaOWIIM3aTOpa, a MOTOMY BIIpaBe
paccuuTHIBaTh Ha COOTBETCTBYIOIIEE BHUMAaHUE OOIECTBA U TOCY1apCTBa.
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O0X: 334.72
K.II. CmanjioBa

AOGbLTail XaH aTbIHAaFsl Ka3ak Xxambikapasblk KaTbiHACTap
JKOHE dJIeM Tijlepl yHuBepcuteTi, Anmarsl K., Kazakcran

TOYEJCI3IK JKbLIIAPBIHIA KASBAKCTAHJA KOCITIKEPJIKTI JAMBITY:
MOCEJIEJIEPL, TIEPCIIEKTUBAJIAPBI MEH BACBIM/IBIKTAPBI TYPAJIBI

AnHoTanusa. Kocimkepirik KbI3METTi JaMBITy. DBOJIONHUS KYKBIKTHIK OpTa. MEMIIEKETTIK peTTey jKeKe KICIIKep-
JiK: THiMALTIri MmeH Macenenepi. llerennik ToxipnOe KCIIKEepIiKTi AaMBITY *oHe OeifiMaey Ka3ipri 3aMaHFbl -
arnmainapbiHa. ¥JITTBIK SKOHOMHUKAHBIH 0ocekere KaOUIeTTUIIrH apTThIPY apKbUIBI HHHOBAIMSUIBIK KOHE FBUIBIMU-
TEXHOJIOTHSUTBIK OJIeyeTiH. THIMAUITI ImarblH Om3HecTi nambITy. KocimKepImiKTiH WHHOBAIMSIIBIK OeICeHIiNiri
HAKTBl CEKTOPBIHIAFHl KaJBIITACTHIPY, WHHOBAIIUSIIBIK KOCITKEPIiK, HHHOBAIMSUIBIK KiuMaT. KOcimKepiik Herisri
0acBIMIBIFBI PETIHAE SJEYMETTIK-KOHOMUKAIBIK cascaThl. Kacuerrepi WKEMAUTITiH, MOOWIBIUIITIH, HAPBIKTHIK
OOBEKTUBTLIITH IIAFBIH JKOHE OpTa KOCIMKEPJIKTIH MHHOBAIMSUIBIK JKOHOMHKAra. MeMIIeKeT >KOHE KOJaiibl
KYKBIKTBIK axyajl, OM3HeC axyasJbl dOHE KOCIMKEpJIiK OpTaHbIH OacTaMallbUIBIFBIH iCKe achlpy. MakcaThl IIaFbIH
KOHE OpTa KACIMKEPIIKTI JAMBITY. APTTBIPY JKOJIJapbl MHHOBALMSUIBIK HKOHE FhIIBIMHU-TEXHOJIOTHSUIIBIK KOCIITKEPIIIK.
JKerekuri pesni MEMJIEKETTIH KaJbIITACYbIHAaFbl MHHOBAMSJIBIK YPAICTIH OaiiKailybl THIC FaHa eMec, OHBIH TIKelNeH
KAp)KbUIAHIBIPY JKOHE CAJbIK BIHTAJTAHIBIPY JKOFaphl TEXHOJOTHMSJIBIK HBICAHJAPhIH OW3HEC, COHJai-aK
WHBECTUIUSIIAP.IBI KOTEPMEIICY FEUTBIMIBI KQXKET CTETIH OHIIIpiC.

Tyiiin ce3Jep:KoCINKEpIiKTI MEMJIEKSTTIK perTey THIMALIIri, Ou3Hec, WHHOBALMIBIK KOCIIKEPIIiK,
WHHOBAIMSIIBIK dJICYEST, MHHOBAIMSUIBIK OCIICEH LTI,

Cseenus 00 aBTope:

CwmannosaXXanapallonarOekoBHa - KaHOUIAT YKOHOMHYECKUX HAyK, MOUEHT Ka3zaxckoro YHHBepcUTETa MEXIYHApOIHBIX
OTHOLICHUH 1 MUPOBBIX S3bIKOB HMEHN AObUIal XaHa.

Anpec: Pecriyonmuka Kazaxcran, r. Anmartsl, yin. Mypatbaesa, 200, KasYMOuMS um. AGbuiai xaHa, e-mail:smailova-
73@mail.ru
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REGIONAL MECHANISM OF INVESTMENT
AND INNOVATION ACTIVITY

Annotation. Now in Kazakhstan occurs some economic transformation and the features of these process is the
need to reform the mechanism of management of regional investment and innovation activity of territories which
acting as autonomous market agents and interested in expanding their market segments and provide additional
income and social and economic benefits.

Much attention is given to the significant differences in the level of innovative potential of regions Republic of
Kazakhstan.This article discusses the modern problems of development of investment and innovative activity on the
example of Kyzylorda region. Despite the fact that Kyzylorda region is a region of oil exploration the investment
turnover in the subsoil use industry hasn’t so important innovation significance for the region. It shows the appraisal
of the integral index of innovative potential of the region: Kyzylorda region has a low innovative potential and it’s
not the leading region as a regions with a similar «oil component».It should be stressed that measures should be
taken for enhancing oil producing companies in their innovation and participation in the industrial upgrade of the
region. Conclusions are drown that the mechanism of the regional venture Fund allows leveraging the additional
financial instruments and is able to take the risks of both investors and guarantors.

Keywords: innovation,investment, region, vertical methods, venture fund.

Introduction.The rise in the popularity of the concept of regional innovation systems has been in part
driven by the increased intensity of international competition in a globalizing economy, the apparent
shortcomings of traditional regional development models and policies, and the emergence of successful
clusters of firms and industries in many regions around the world [1].

One result has been the rediscovery by many academics of the importance of the regional scale and
the importance of specific and regional resources in stimulating the innovation capability and
competitiveness of firms and regions [2].

The innovation process involves many participants and many stakeholders. It can be carried out at
national and intergovernmental levels in regional and sectorial areas, local (municipal) formation. All
participants have their own goals and set up their organizational structure to achieve them.

An innovation ecosystem requires the simultaneous existence of several actors, each with a different
role to play. In academic literature, the concept of a national innovation system emerged in the 1980s and
is normally referred to as «The set of public and private actors involved in the exploitation and
commercialization of new knowledge originating from the science and technology base and the
interactions between them [3]. This concept has been operationalized by several academics that
developed indexes of national innovative capacity that rely heavily on the specific role played by each of
the main actors that shape innovation patterns and success in a given country. These actors are
entrepreneurs, large businesses, SMEs, universities, research institutes, venture capitalists, business and
Governments.

Research methods.Attempts to explain social and institutional conditions of regional
competitiveness have also resulted in the emergence of such concepts as «learning region», «innovative
milieu[4], «industrial district» [5],«local productive system» [6].
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In recent years in works of scientists-economists the new directions of researches are developed:
problems of increase of economic efficiency of investments, formation of the mechanism of investment,
form and methods of regulation of investment processes, restructuring of economy, problem of innovation
development of economy. All these directions are developed in works of the leading scientists of
Kazakhstan and the Commonwealth countries: Archangel V.N. [7], Salimov M. [8], Satubaldin C. [9],
Todosiychuk A.B.[10], Litvinenko V.[11], KenzheguzinM.B.[12], Makhnitskaya E.I.[13], Kembali B.A.
[14], Kulevskayal.G. [15] and other scientists.

The purposeof this paper is to theoretically and methodologically substantiate and develop tools to
improve investment attractiveness of regional economic system in the transition to an innovative
economy.

The results of the study.First of all, we should consider the variety of intra-organizational forms -
from the selection of participants of innovative activity within the company to create special innovation
units.

In large and small organizations around the innovative activity that corresponds to their missions,
goals and strategies. Therefore, the corporation created around a network of small innovative firms
preparing their heads with special incubator programs. These organizations are in the form of companies -
incubators.

The spread of new complex industrial products and technology sometimes takes place in the
organizational form of franchise or lease.

The implementation of regional scientific - technical and social programs related to the organization
of relevant scientific organizations (universities), industrial and financial organizations of various kinds of
scientific - industrial centers.

Like any other, innovation is costly sometimes very substantial material, financial and organizational
resources. For any investor perception of innovation is through the prism of the sending to him the
investment project, which is the organizational and financial plan of creating and promoting innovation
(Fig.1). The greatest investment required during the construction and the start of production, but the return
on these costs in the first place, laid on the stages of R&D and marketing evaluation of the project,
secondly, essentially depends on the rate of diffusion of innovation.

In economic practice used two methods of promoting innovation — «vertical» and «horizontal» [16].
For vertical promotion of the whole innovation cycle is concentrated in one organization with the transfer
of the results achieved in the individual stages of the innovation division to division. However, the
applicability of this method is limited. An organization must be a powerful group that unites the entire
production cycle, including after-sales service. An example of such an organization can serve as a concern
«Volvoy, which does not let out of their hands, even the supply of their garages [17].

Either the company must develop and produce a very narrow range of specific products containing no
heterogeneous components (e.g., new chemical materials or pharmacological).

Horizontal promotion of innovation based on partnership and cooperation between the leading
enterprise which is the organizer of innovation, the other members of the innovation (technological)
transfers that are engaged in the creation and promotion of innovative products.

A necessary component of the promotion of innovation is a horizontal technology transfer.

In Kazakhstan, its capabilities are based on the presence of the different actors of innovation.
Currently, we have proliferated as a commercial and non-profit transfer of technologies.

The non-profit technology transfer is most commonly used in research of a fundamental nature. It is
usually accompanied by low consumption and can be maintained both on the state line, and on the basis of
organizational and personal contacts.

It is theoretically possible to master the technology borrowed money without cost at the initial stage,
paying supplier royalty (annual contributions) after the development of production and obtaining
necessary equipment, tooling and certain types of materials, components through leasing, compensation or
barter. However, in practice, for the financing of technology transfer agreements require seed money, is
20-30% of the total cost of the technology [18].
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Figure 1 - The relationship of investment and innovation
Source - Developed by the authors according to the results of research

You can use the services of banks and risk (venture) capital. These banks are created for the
commercialization of innovations and actively participate in the search and transfer of technologies.
Recently their network is actively growing. Thus, in France registered over 200 such banks in the US -
more than 3000. As a rule, banks are more willing to venture capital is the overall risk. To bring them the
financial resources it’s necessary to use their own funds to attract other partners.

Analyze the macroeconomic conditions of investment and innovation activity that allows you to see
the overall situation in the country, identify trends and prospects of development of Kyzylorda region.
Investments in fixed assets have been steadily growing in the whole country, and across regions.
Kyzylorda is an agricultural region and it is not distinguished by high rates and volumes of investments,
but also has a positive growth trend. Indexes of physical volume of fixed capital investments indicate
mixed trends in all regions of Kazakhstan. The reasons for this are the above-mentioned circumstances.

In terms of regions the situation is as follows. Despite the unstable macroeconomic situation
government support in the crisis has kept the production growth dynamics in the period 2011-2015 and in
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the structure of gross regional product. The high influx of public investments in different types, state
program support sectors (agriculture, road construction, and social infrastructure) contributed to the
preservation of the volume of production in all sectors.

It should be noted that in the structure of gross production, according to the report, Agency of
statistics on the share of the Kyzylorda region accounts for 4.5% of total GDP.

The data in Table 1 characterize the Kyzylorda region, contusive to develop deposits of
hydrocarbons, increasing share of industrial production.

Table 1- Structure of gross regional product by economic activity, %

Region All Agriculture Industry Building Trade Transport and Other services
communications
Republic of 100,0 100,0 100,0 100,0 100,0 100,0 100,0
Kazakhstan
Kyzylorda
2011 3,9 34 6,3 3,6 1,1 4,0 2,9
2012 3.8 2,0 5,7 54 12 45 3,0
2013 3,9 2,6 5,9 49 1,3 5,7 3,1
2014 3,8 2,2 5,9 5,9 1,3 52 2,8
2015 3,6 2,0 5,6 4,8 1,3 4,5 3,0
Source -Agency of Statistics of the Republic of Kazakhstan

The above analysis of macroeconomic indicators that characterize the dynamics and trends of
development of economic and investment processes in the Republic, and its component parts - Kyzylorda
region, leads to the interim findings in the study of this section:

1. There is a steady growth of the gross domestic product of Kazakhstan and the gross regional
product of Kyzylorda region. The growth of GDP and GRP declined significantly due to increase of
turnover of the global financial crisis resulted in a drop in the prices of all kinds of commodities and raw
materials export of the Republic. A positive aspect in this difficult situation was a formal insight that the
economy is built on the export of raw materials, is the most vulnerable to the impact of external forces.

2. Investments in fixed capital grew over the past five years. The sectorial structure of investment
indicates the growth of investment in construction, exploration and mining of minerals and hydrocarbons.

3. There is a high degree of depreciation of fixed assets. Liquidation of fixed assets ratio is very low,
which makes the presence of worn out and obsolete fixed assets.

4. Labor productivity is low, as in the whole country and by region, largely due to the use in the
production of morally and physically obsolete fixed assets.

5. As a result of the above findings, - a high proportion of loss-making enterprises, the growth in
mutual debt between business entities.

Table 2 - Dynamics of the structure of capital investments in the Kyzylorda region in 2011-2015, %

Index 2011 2012 2013 2014 2015
Investments - total including: 100,0 100,0 100,0 100,0 100,0
- Technical re-equipment and reconstruction 16,2 17,5 23,3 19,1 27,8

of existing enterprises

- Expansion of existing enterprises 18,6 18,2 16,6 17,3 19,7
- Construction of new enterprises 64,7 60,6 59,5 63,7 60,9
- The maintenance of existing facilities 32,6 31,5 29,6 31,8 33,6

Source - Department of Statistics of the Kyzylordaregion.
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A more detailed analysis of the investment processes of the Kyzylorda region makes it possible to
understand the features and factors intraregional investment activities.

Investments in the Kyzylorda region have its own characteristics (Tab.2). In an attempt to overcome
the irrational industrial structure funds are allocated for construction of new ones. The decline in
industrial production forced to allocate funds to support the economy-forming enterprises, presented in
the main oil industry.

The main shares of the investment funds hold own funds of enterprises and organizations (Tab.3).

Table 3 - Structure of investments in fixed capital by sources of funds of Kyzylorda region, %

Index 2011 2012 2013 2014 2015
Investments in fixed assets, total, including 100,0 100,0 100,0 100,0 100,0
funded by:
- budgetary funds 13,0 10,4 13,5 7,6 15,6
- own funds of enterprises and organizations 64,3 63,8 61,5 65,3 56,1
- foreign investment 4,5 - 7,5 21,0 21,4
Source - Department of Statistics of the Kyzylorda region

Economic-forming industry of Kyzylorda region is the oil industry, which in turn is represented by
joint ventures and foreign companies. In this regard, it increased dramatically the proportion of foreign
investment, which allocates Kyzylorda region among other southern regions.

The structure of investments by economic activity is a reflection of ongoing regional economic and
investment policies.

In Kyzylorda region (Tab.4), the structure of investment is a reflection of irrational sectorial structure
of the region. Dominated by the oil industry, was developed in the last 15 years.

Table 4 -Structure of investments by economic activity of the Kyzylorda region,%

Branch 2010 2011 2012 2013 2014
Investments in fixed assets, total, including 100,0 100,0 100,0 100,0 100,0
- agriculture 0,2 0,5 0,4 0,6 1,2
- oil industry 64,6 67,9 62,1 60,0 69,8
- manufacturing 8,5 7,4 9,2 6,8 2,9
- production and distribution of electricity, 2.4 1,4 1,8 1,6 2,7
gas, water
- construction 15,3 8,5 11,1 14,8 10,3
- social sphere 12,0 14,3 15,4 16,2 13,1
Source - Department of Statistics of the Kyzylorda region

In general, it should be said that the Kyzylorda region is an attractive investment in terms of raw
materials, precious metals deposits, market accessibility of marketing and processing.

The situation is complicated by the following factors: the regional economy is dominated by
manufacturing industries with intermediate stages of the production cycle. Export potential of more than
80% of the raw materials. Almost half of fixed assets used exceeds the standard lifetime of required new
equipment to update it involves the transition to a fundamentally new technologies and extremely
expensive, the economy is dominated by outdated technology and resource material is not allowed to
accumulate sufficient own funds to finance the development of production. In addition, it makes the
products companies are extremely expensive and uncompetitive, that pushes the company even has
conquered market segments.
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Thus, the Kyzylorda region has enough industrial capacity, but it does not, unfortunately, a quick
return on invested capital and not enough to the investor without hesitation opted region.

Currently, innovation indicators formed mainly large industrial enterprises, for which it is necessary
to maintain export competitiveness.

At the regional level, innovation processes are very weak. In this regard, it should be noted as uneven
economic development of the regions of Kazakhstan. Regions in which there are large industrial
enterprises, and there are large raw material resources, ahead of the economic and innovative development
of the region, originally weak start for: agrarian focus, narrow raw material sources, focus on mono-
production. At the same time, the development of innovative activity in the region could be one of their
special economic developments regardless of the presence of natural resources.

Public investment in science, as a consequence of increasing its competitiveness and relevance of
scientific and technological products, led to changes in the structure of scientific and technical work.
Significantly reduce the share of basic research at the same time the share of applied research, scientific
and technical works and services. Thus, there are the first attempts to commercialize scientific and
technological work.

Taking into account all the macro- and microeconomic factors, there is a low innovation activity of
business entities (Tab.5).

Table5 - Number of organizations engaged in research and development, units

Regions 2011 2012 2013 2014 2015

The Republic of Kazakhstan
424 412 345 341 392
Akmola 7 8 9 12 11
Aktobe 16 18 16 13 14
Almaty 10 8 7 10 13
Atyrau 12 9 9 8 9
East Kazakhstan 33 36 34 29 30
Zhambyl 10 7 8 9 11
West Kazakhstan 10 9 15 9 9
Karaganda 28 29 26 23 31
Kostanay 15 13 14 13 13
Kyzylorda 14 23 7 6 6
Mangystau 8 8 7 7 7
Pavlodar 9 11 11 10 11
North Kazakhstan 5 3 3 3 3
South Kazakhstan 9 9 11 15 17
Astana 42 41 49 52 59
Almaty 196 180 119 122 148
Source -Agency of Statistics of the Republic of Kazakhstan

The number of organizations engaged in research and development in Kyzylorda region (Tab.5) has a
pronounced upward trend.

Kyzylorda region (Fig.2) has low levels of development and use of new technologies and techniques.

This situation is largely due to the continued low level of availability of sources of financing of
investment and innovation programs and business organizations. For the commercial banks’ lending
projects for the acquisition of new technologies and technical objects is high risk and additional costs for
market evaluation of new equipment and products of its production. In this regard, the most attractive
projects with stable profitability margins: the construction of residential and commercial real estate
(especially against the background of rising prices per square meter), the development and exploitation of
mineral deposits, construction materials, trade and services [19].
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Figure 2 - Distribution of new technologies and techniques for the areas of the Republic of Kazakhstan, units
Source -Agency of Statistics of the Republic of Kazakhstan

In the implementation of its innovative programs is calculated primarily on the company's own funds.
Budget funds and development institutions in 2015 amounted to only 12% of the region.

Discussion of results.In the context of regional situation reflects the nation-wide trends of innovative
development. Old industrial regions (Karaganda, Pavlodar, Aktobe, East Kazakhstan regions) with an
established industrial structure, and to preserve the scientific and technical and design reserve show the
best results for development and innovation in the production process. Kyzylorda region, along with other
regions of oil development (Mangystau, Atyrau) reflects the peculiarities of the development of export-
raw material economy - a low level of innovative activity as a result of the technological process and the
lack of competition on the market of raw materials. In general, it should be noted the absence in the
Kyzylorda region focused, developed and comprehensive innovation policy and development strategy,
which is manifested in the following:

- Scientific and technical sphere in the region is not represented in the regional market for R&D,
internal problems and lives very little to do with the real sector of the economy, which imports
technological innovation

- In the real economy there are cases of economic entities implementing internal innovation
programs, but there is a steady trend: the level of innovation activity of 2%, an innovative passive - 98%.

To finance innovative small and medium enterprises should be the formation mechanism of without
collateral funding, which can be implemented in the framework of creation of regional venture funds.

Regional venture fund should be established in form of joint stock company limited liability
partnership or a nonprofit organization. In our view, the most appropriate legal form of regional venture
fund is a joint stock company, because this form is the most attractive for private investors (founders) of
the fund and allows market mechanisms of venture investment priority innovative projects of the region
[20]. We have proposed the mechanism of functioning of the regional venture capital fund and it is
presented in Fig. 3.

Conclusions. Today it is obvious that the concept of innovation helps to better understand the
fundamentals of innovation development. The industrialized countries were able to take the lead on a
number of fundamentally important areas by solving the complex problems in the areas of management,
science and technology, to create favorable institutional environment for the innovators and entrepreneurs.
In Kazakhstan, the formation of the national innovation system is just beginning. Fold modern innovative
structures, the ability to develop commercially attractive innovative projects, which are connected to the
financing of successful companies. However, this process is slow and is quite limited, since the most
important task of the country's transition from the «raw» to the growth of innovation is still not resolved.
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Source: Developed by the authors according to the results of research
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AnHotanusi. OHOH U3 0COOEHHOCTEN YKOHOMUYECKHUX MPe0Opa3oBaHuil, MPOUCXOAANINX B HACTOSILEE BpEMS
B Kazaxcrane, sBmsiercs HeE0OXOAMMOCTH Pe(POPMHUPOBAHHS MEXaHHM3Ma PETHOHAIBHOTO YIIPABICHHS HHBECTH-
IUOHHO-MHHOBAIIMOHHON JAEATEIIbHOCTBIO TEPPUTOPUH, KOTOpBIC, AECUCTBYS HA DBIHKE KaK CaMOCTOSATENbHBIC
areHTHl, 3aMHTEPECOBAHbI B PACHINPEHHH CBOWX CErMEHTOB DPHIHKA W TOJIYYEHHH IOMOJHUTEIHHOTO I0XO0Ja H
COLMANTBHO-9KOHOMHYECKIX IPEHUMYIIECTB.

Bornbiioe BHIMaHue yAeISI€TCS Ha CYIIECTBEHHBIE PAa3IHYMs B YPOBHE HHHOBAIIMOHHOTO IOTEHIINAIA PETHOHOB
PecniyOnuku Kazaxcran.B naHHO# cTaThe paccMaTpUBAIOTCSI COBPEMEHHBIE MPOOJIEMbl Pa3BUTHSI MHBECTULIMOHHOU
W MHHOBAI[MOHHOMW JiesiTeNIbHOCTH Ha npuMepe Kbi3butopanHckoit oonactu. HecMotps Ha To, uto KbI3butopanHcKkast
00JacTh SIBJISIETCS PETMOHOM HE(TSHOrO OCBOEHHMS, 0OOPOT MHBECTHUIMI B cdepe HEeAPONOJIb30BAHUS HE HMEET
OTIPE/IEIISIIONIETO MHHOBALMOHHOTO 3HAYECHNUS 7S pernoHa. CBUAETEIILCTBOM TOMY SIBJISIETCS OLIEHKA HHTETPAEHOTO
MoKa3aTesl MHHOBAIIMOHHOTO TIIOTEHIMaNa perumoHa: Kel3putopamHCKas o07acTe MMeEeT HHU3KUM IOKas3aTenb
WHHOBALMOHHOTO MOTEHIMAlla ¥ HE BXOIUT B YHCJIO DPErMOHOB-IHACPOB C AHAIOTMYHON «HE(TSIHOI cocras-
JSIoMmen». OTO O3HAYaeT, 4TO CieAyeT MPUHUMATh MEphl 10 aKTHBH3ALUN HE(PTeIO0OBIBAIONINMH KOMITAHMSIMH
CBOCH WHHOBALIMOHHOM JEATENHHOCTH M Y4YacTHIO B HMHAYCTPHAIbHOM OOHOBJEHHHM pervoHa. Pa3paboTaHHBIi
MeXaHU3M (DYHKIHOHHPOBAHUSI PErHMOHAIBHOrO BEHYYPHOrO (DOHJA MO3BOJISET 3a/IeHCTBOBATH JIOMOJHUTEIbHbIC
(hMHAHCOBBIE MHCTPYMEHTHI U CIIOCOOCH NPUHSTH Ha ce0s1 pUCKH, KaK HHBECTOPOB, TaK ¥ TApaHTOB.

KaioueBble ci10Ba: HHHOBALMS, MHBECTHLIUS, PETMOH, BEPTUKAIBHBIA METO/l, BEHUYPHBI (HOHI.
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ANALYSIS AND EVALUATION
OF CONTROL SYSTEM OF HIGHER EDUCATION
IN MODERN CONDITIONS IN KAZAKHSTAN

Annotation. This research paper seeks to study the status of higher education in Kazakhstan, experiencing a
process of reform of the system, which is caused by internal and external causes. Internal causes related to the
adaptation to market conditions of operation and development, external - with integration into the world educational
space. Kazakhstan's education is associated with the development of the profound changes of the intellectual,
cultural and economic potential. Education System Management - one of the most pressing problems, having a direct
relation to the quality and efficiency of the educational institutions. The forms and methods of education
management is largely dependent on the characteristics of the country's economic and cultural traditions, the
specifics of government and, above all, related to the market economy. Optimization of educational innovation
management requires a scientific and methodical study. In the study, there is the need to implement the following
types of resources: information, technological, legal, financial, human, social [1].

However, the focus on foreign models of educational process management excessively performed in the higher
education system of Kazakhstan, there is a weak focus innovation on solving urgent problems of higher education,
the lack of an integrated approach to the creation of educational innovation, which would provide them with the
necessary resources, formed the optimal internal and external innovation environment that does not allow to create a
balanced mechanism in the process of reforming the higher education system. The results of innovative practices
show that higher education everywhere manifest social insecurity innovation. This is reflected in the growing gap in
the interests of the major participants in the innovation process - the initiators, organizers and perpetrators; weakened
by motivational resource of educational innovations, in particular, because of the unjustifiable expectations of the
changes taking place; It is also seen social and technological insecurity educational innovation. This actualizes the
problem of optimization of social management innovation in higher education[2].

Keywords: State obligatory standard of education, European Higher Education Area, National Testing Center,
Higher Education, Accreditation, Certification and Quality Assurance Institute, Akkreditierung fiir Studiengénge der
Ingenieurwissenschaften, der Informatik, der Naturwissenschaften und der Mathematik, International Network for
Quality Assurance Agencies in Higher Education.

Introduction

The state policy in the field of education represented by the Government of the Republic of
Kazakhstan, the Ministry of Education and local education authorities.

Education system management authority may not dispose of property of state enterprises education,
acquired at the expense of extra-budgetary resources, set the price of their services and work carried out at
the expense of extra-budgetary funds, as well as state-owned enterprises to establish education wage funds
outside the budget allocated amounts. The Government of the Republic of Kazakhstan develops and
implements the state policy on the development of higher education; approve the state educational order
for training specialists with higher and postgraduate education in the organizations receiving funds from
the state budget; approves normative legal acts regulating the activities of the education system; create,
reorganize and liquidate the state organization of education; establish state scholarships, etc. Domestic
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universities have different forms of ownership, one for special contribution to the training of qualified
personnel have the status of national university.

The Ministry of Education and Science of Kazakhstan should pay close attention to the licensing and
post-licensing control the quality of education. Special attention requires the issue of use of financial
management tools in educational institutions. Building a national model of dual education, based on the
specifics and prospects of development of domestic production, the search for talented teachers and their
material motivation should be an absolute priority for MES, and every manager of the institution. A key
landmark in the further development of the training system should create a modern education system
according to the needs of economic and social modernization of the country. Strategy "Kazakhstan -
2050" identifies four main directions of perspective development of Kazakhstan education system:
improving the national pre-school education; priority to the development of modern education systems
engineering and technical professions; more active support for education from the private sector, non-
governmental and charitable organizations; corresponding modernization of teaching methods themselves
[3].

Literature Review

Questions of development of innovative activity in the field of higher education are widely reported
in the scientific literature. Common problems of higher education reform are discussed in the works of A.
Egorshina, I.M. Ilyinsky and other researchers. Trends in the development of higher education, to the
greatest extent covered by the processes of reforming (modernization), studied in scientific works: L.M.
Baksheeva, N. Segedin, V.T. Volova, N.Y. Volova, L.V. Chegyrova, M.P. Karpenko, B.J. Shcherbakova.

The process of reforming higher education lead to mixed results - not only positive but also negative.
This aspect was investigated by E. Allard, I.M. Ilyinsky, JI. Lyubimov, V. morocco. Innovative processes
in education are analyzed L.G. Viktorova, A.A. Zhidyakinym, G.N. Prozumentovoy. A significant
number of publications are available in certain areas of innovation in higher education: technical and
technological (I. Dezhina, B. Sinelnikov); organizational (I. Sleptsova V. Timiryasov).

Adequately covers the features and results of educational innovation: distance education (D.
Dontsova, M.P. Karpenko, Soloviev, A. Shchennikova), a two-tier system of higher education "Bachelor -
Master" (L. Grebnev, E.V. Dobrenkova, Y.P. Dus, V. Kolesov, D. Puzankov, Fedorov, V. Shadrikov).

Reform of the vocational education system - a global process involving many countries. In this
regard, it may be of interest the international experience of educational management innovation. This
aspect is widely represented in the works of Al Galagan. There are a number of publications in which
highlights related to educational innovations of students and teachers, social and psychological
consequences of the innovations (JI.M. Bakshi-eva, LI Boiko DV Galiusova, GA Ivakhnenko, YA
Prokopenko, ND Sorokin, Trofimov AB, LL Shpak).

The social aspects of innovation, including educational innovations are considered VF publications
Bondarenko, Yu.A. Karpova, the needs of students in the distance education model (YA Prokopenko,
Baksheeva LM et al.).

Moreover, data from the Ministry of Education and Science of the Republic of Kazakhstan (reference
material on the national budget expenditures for 2013-2015) Draft budget of the Ministry of Education
and Science of the Republic of Kazakhstan for 2016-2018 years, the statistical digest "Education 2013-
2015" and other legislative and regulatory documents the results of scientific research of domestic and
foreign scientists.

The empirical base of the article are: departmental and regional legal documents regulating the
innovation processes in higher education; statistical and surveillance and analysis on innovation of high
schools: state and development effectiveness [4].

The analysis of scientific literature study leads to the following conclusions: it is enough scientific
papers, and their number is constantly growing, and as issues of higher education reform, certain areas of
innovation and present an innovative practice; insufficiently researched educational innovation
management issues, its mechanisms and effectiveness; There are no specific studies that reveal the
features and opportunities for social innovation management, conditions and directions of their
optimization.
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Procedure for paper Submission

The country providing educational services to 84 university or 58.3%. Almost two-thirds of
universities account for multidisciplinary universities, which are prepared in more than 100 specialties.
The former departments have been reduced to the scale of the department, and the department became a
multi-substantive (50-70 subjects).

In Kazakhstan, there are 23 academies, implementing educational programs of higher professional
education for a specific area of industrial, scientific and educational activities, such as Civil Aviation
Academy, the Academy of Fashion Business "Symbat".

The concept of "academy" includes not only the teacher, but also a greater degree of scientific
content. Therefore, the Academy should be not just universities, and research and education centers that
perform research mainly in one area of science or culture. This differs from the Academy of other
organizational forms of higher education institutions that will raise the status of the Academy as an
organizational form of the university. "Scientific importance"” To solve this problem it is necessary to
optimize the existing academies criterion.

Operating in the country 33 The Institute carries out educational programs of higher professional
education for certain areas of activity, such as the Almaty Institute of Energy and Communications,
Atyrau Institute of Oil and Gas, KIMEP University, and others.

Of the 127 higher education institutions, the largest number (34%), or 42 of the university located in
the city of Almaty. This is due to the special status of Almaty as a scientific and educational center. Of the
127 high schools functioning (9 national, 31 state and 13 non-civil, 1 international, 16 joint stock and 56
private). In higher educational institutions enrolled 454.1 thousand students, including those in public
universities -. 211.7 thousand people.. (46.6%), private universities - 236.7 thousand people.. (52.1%),
foreign universities - 5.8 thousand people (1.3%).

Total identified 14 major specialties of students: the share in the total volume of all universities is
25.6%, technological science and technology - 21.6%, right - 11%, social sciences - 15.2%, health and
social security - 8 4%. In the structure of public education the proportion of students was 49.6%, private
high schools - 50.2%, in technological sciences and technologies - 48.3%, private high schools - 51.7%,
on the right - 32.3% and 63, 6%, social sciences, economics and business - 28.6% and 67.6%, health care
- 72% and 28%. In public universities the proportion of specialties in aeronautical engineering - 0.3%,
humanities - 3.1%, right - 7.7%, the art - 3.7%, social sciences, economics and business - 9.3%, natural
science - 4.3%, technological science and technology - 22.4%, agricultural sciences - 3%, services - 3%,
and military affairs - 0.9%, health and social security - 13.1%, veterinary medicine - 1 9%. The private
universities are trained in total special education - 24.7%, right - 13.5%, social sciences, economics and
business - 19.8%, the technology - 21,5%, in foreign universities - right - 35, 1%, social sciences,
economics and business - 45.8%.

Higher education in the training of students is carried out in the following areas: by government
grants - 28.3% of public contracts - 2%, companies and organizations - 0.8%, own funds of students -
68.9%. According to government grants in the total share of the specialties: technology, science and
technology - 36.8%, health and social security - 21.1%; the state order, specialty law - 33.4%, the arts -
30.2%, and military affairs - 19.6%, due to the company in the specialty technology, science and
technology - 27%, health care - 19.1%, at the expense of their own means students; right - 14.4%, social
sciences, economics and business - 20.8%, technological science and technology - 16.0%.

However, international experience shows that the growth of higher education sector in the education
of Western European countries is mainly provided by increasing public funding and increase its share in
budget allocations to the educational system.

In 2014, the share of Kazakhstan's state budget expenditures amounted to 3.6% of GDP, in the
structure of the national budget - 72.7, the local budget - 27.3%.

In the structure of the state budget the proportion of pre-school education - 16.8%, secondary
education - 65.8%, technical and vocational education - 6.5%, higher and postgraduate education - 9%
Other - 1.9%.

Average salary of educators was 78545 tenge per 2014 system, teachers of kindergartens - 62359
tenge, teacher education schools - 73 199 KZT, teachers colleges - 83,752 tenge, teachers of higher
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educational institutions - 94 871 KZT; the size of scholarships colleges - 13407 tenge, university students
- 16759 tenge, masters - 42824 tenge, doctors RhD - 65599 tenge.

For 2014 was spent public funds from the national budget for the preparation for the "Bolashak" -
2300 17.5 billion tenge, including bachelors -. 678 to 4.8 billion tenge (27.5%), master. - 983 people at
8.2 billion tenge (46.8%), Doctorate -. 47 by 0.4 billion (2.3%), scientific training -. 592 people at 4.1
billion tenge (23.4. %) In 2016, the training of specialists with higher and postgraduate education will
increase in comparison with 2015 by 30% and amount to 152.9 billion tenge, the preparation of the
provision of social support -. 15% (31 billion tenge).

Methodology

In Kazakhstan, the reform of higher education can be divided into the following stages. The first
phase (1991-1994 gg.) The formation of the legislative and regulatory framework of higher education, the
second phase (1995-1998 gg.) Modernization of the higher education system, the third phase (1999-2000
gg.) Decentralization of management and financing of education, the fourth stage ( beginning of 2001),
the strategic development of higher education system.

Developed and published unified national standard by cycles of social - humanitarian and natural
disciplines in the educational structure - professional higher education programs. It was introduced with
the aim of a single ideology, the humanization of higher education. This unification enables academic
mobility of students and manufacturability of the educational process.

State educational standard establishes the general requirements for the content of higher education.
This is manifested in the fact that in each direction and a specialty defined cycles of invariant disciplines
to be studied: the general social-humanitarian disciplines, general natural sciences, general professional
and special disciplines.

In the field of high school priorities are the quality of higher education, the development of scientific
research, the improvement of educational technology and the formation of additional higher education
system.

The main objectives of the development of the higher education system - to meet the long-term
strategic interests of the society, the state and the individual, improving the quality of training through the
systematic and targeted reform of university system.

The number of teaching staff of higher education institutions is 38.1 thousand people, including state
universities - 21.8 thousand people (57%), private - 16,1 thousand people (42.2%), foreign - 0,2 thousand
people (0.8%). Master's degree have a total number of teachers - 27% in public universities - 26.3%,
private - 26.9%, PhD - 3% of doctors - 9.4%, candidates of sciences - 37.6%, rank professors - 6.1%,
associate professors - 17.1%. Such ratio of graduate grants to undergraduate grants corresponds to the
structure of high school contingent (1: 5). State order is formed in accordance with the requirement
provided sectored public authorities (Table 1).

Table 1 - Number of teaching staff of higher educational institutions of Kazakhstan

Number of basic These have a degree, rank
Ownership (full-time) staff, Master PhD Doctor of | Candidate Professors Associate
people. (Doctor of the Science of the Professor
the profile) Sciences

Governmental 21691 5724 688 1951 7750 1212 3634
Private 16179 4358 584 1617 6489 1085 2841
Foreign 217 217 26 23 101 17 53
Overall 38087 10299 1298 3591 14340 2314 6528
Note: Prepared by the author according to the data of the Statistics Agency, in 2015

In 2012, it covered 537 organizations to 15.94 billion tenge. Implemented software Internet security,
antivirus software license installed in 44 schools (Astana or Almaty) by JSC "Kaztelecom", in 2013 - 578
organizations to 4.799 billion tenge. Improve the skills of 8,000 administrators and users of e-learning
system, in 2014 - 100 organizations to 3.91 billion tenge. Developed the basic documents on the draft
terms of reference concept. e-learning system is included in the list of national information systems [5].
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On the construction and reconstruction of education and science of 63.458 billion tenge were
allocated in 2013, in 2014 - 79.959 billion tenge, including for the construction of - 8,873,000,000 tenge
to 6006 mln; target transfers on development of regional budgets and budgets of Astana and Almaty in
2013 and 54.595 billion tenge in 2014 - 73.953 billion tenge.

On training and retraining of public organizations 9388 listeners allocated 78.507 billion tenge in
2014, including the implementation of a 3-layer model 11419 students - 7.283 billion tenge in the
education of public education development programs (training courses) - 130 million tenge, etc.

Expenses for the development of the AEO "Nazarbayev University" in 2014 amounted to 45.291
billion tenge, including the contribution of the target - 29.15 billion tenge (64.4%), on the training of
students - 14.867 billion tenge (32.8%), and applied research - 1274 KZT million (2.8%).

In schools and vocational schools introduced an e-learning system.

44 organizations and allocated 1.45 billion tenge were covered in 2011. Developed digital
educational resources for training from 1 to 12 classes in all disciplines.

In schools and vocational schools introduced an e-learning system. On the construction and
reconstruction of education and science in 2013 it allocated 63.458 billion tenge, in 2014 - 79.959 billion
tenge, including for the construction of - 8,873,000,000 tenge to 6006 mln; target transfers on
development of regional budgets and budgets of Astana and Almaty in 2013 and 54.595 billion tenge in
2014 - 73.953 billion tenge.

In schools and vocational schools introduced an e-learning system. Expenses for the development of
the AEO "Nazarbayev University" in 2014 amounted to 45.291 billion tenge, including the contribution of
the target - 29.15 billion tenge (64.4%), on the training of students - 14.867 billion tenge (32.8%), and
applied research - 1274 KZT million (2.8%).

Table 2 - Costs of Education and Science of the budget program in Kazakhstan

2013 2014
Budget program name Million % Million %
tenge tenge
Construction and reconstruction of education and science 63468 16,0 79959 17,8
Staff training 112227 28,4 117273 26,2
including higher and postgraduate education 89436 22,6 90467 20,2
By the “Bolashak” program 10161 2,6 18492 4,1
Training of specialists with higher and postgraduate education organization 8197 2,1 44017 9,8
AEOQ "Nazarbayev University"
Conduct testing in per capita funding 2529 0,6 11647 2,5
Teaching talented children 14740 3,7 21175 4,7
Basic and applied research 32147 13,2 32252 7,2
On the renovation and refurbishment of educational-production- 10136 2,6 10324 2,3
governmental workshops, laboratories, etc.

The state program "Balapan” 42381 10,7 55765 12,4
Trust contribution to the development of the AEO "Nazarbayev University" 41312 10,4 30701 6,8
Increase of the authorized capital 2956 0,7 1813 0,4
Other expenses (for overhaul, competitions, etc.) 65545 11,6 43059 9,9
Overall 395665 100 447985 100
Note: Prepared by the author according to the data of the Statistics Agency, in 2015

Education financing system is based on the principles of efficiency and effectiveness, prioritization,
transparency, accountability, separation and independence of all levels of budgets.

The sources of funding for education are: the state budget financing of educational institutions;
government funding of state education order; revenues from paid services, which do not contradict the
legislation of the Republic of Kazakhstan; loans to financial institutions; charitable aid, repayable
contributions and donations, grants, contributions founding members) education organization.

Conclusion and Implications
The findings of the study results allow us to formulate a number of practical recommendations aimed
at optimizing the management of innovation in education and thus increase their effectiveness.
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The use of problem-based approach involves a preliminary diagnosis of actual problems of
functioning and development of educational systems, software oriented innovation to resolve the
problems identified. Among the problems with "pass-through" vertical significance - the quality of
education, accessibility and relevance, learning motivation, the prestige of higher education, financial
status of workers in this sphere, socialization and education of young people in school, normative-legal
and moral improvement of the higher education sector. In order to ensure the success of information
innovation in the field of higher education need to create regional data banks on educational innovation,
technological support and their efficiency [6-10].

In order to ensure technological activities should be carried out more extensive use of modern social
technologies, in particular, selective and target-oriented, innovative game technology. For legal support of
successful innovation in the field of higher education is required:

- Improve the regulatory framework of training, based on partnerships with employers;

- Create a standard determinant of terms and concepts in the field of vocational education, which does
not allow their arbitrary interpretation, but it creates the necessary space for the creativity of innovative
teachers;

- More clearly defined the responsibility of subjects of educational activity;

- Create optimum conditions for healthy competition in the market of educational services;

- Carry out systematic work on legal education of students (pupils) and teachers;

- In order to optimize the financial support of innovation activity to investigate the possibility of
increasing budgetary funding to create the necessary conditions for the commercialization of intellectual
property;

- For the successful organization of the innovation process to create a university training, research
and innovation systems (UNIC), the student incubators;

- Staffing successful innovation requires targeted training researchers, starting with the organization
of research work of students; development and implementation of special training programs;

- For socio-psychological support of innovation activity should be practiced widely used methods of
value orientation of personnel, motivation, social and psychological support to overcome the resistance to
innovation.

In order to optimize ongoing innovation in the field of higher education are invited to:

- continue the work to create a single educational space in the region, a unified information network
of educational institutions;

- Ensure the necessary conditions (subjective and objective) for the expansion of distance education,
the introduction of new educational standards, increase the volume of independent work of students;

- Introduce of variability, an alternative approach to the finals.

The development of higher education is closely linked with the problems of social development [11-
16].

The study is one of the first steps in the direction of implementation of these measures. The following
steps may be associated with the study of the factors of success of innovation and its motives; actual
problems of development of vocational higher education and innovative methods (technologies) to resolve
them; integration of innovative and performing activities of employees of this sector; improving ways of
organizational and structural optimization of innovation; enhance innovative inclusion of a professional

school employees.
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AHAJIM3 1 ODEHKA CUCTEMBI YIIPABJIEHUS BBICIHEI'O OBPA3OBAHUSA
B COBPEMEHHBIX YCJIOBUSX B KASAXCTAHE

Annortanus. B cratee paccmaTpuBaeTcs Ha H3yUCHHE CTaTyca Beicmiero oopasoBanus B Kazaxcrane. Paccmar-
puBaroTCst 1podsieMbl pe)OPMUPOBAHUSI CUCTEMbI, YTO OOYCIOBJICHO BHYTPEHHHMH W BHEUIHUMH HPUYAHAMH.
BHyTpeHHNE MPUYUHBI, CBI3aHHBIC C afanTalfeld K PHIHOYHBIM yCIOBUAM SKCIUTyaTallid U Pa3BUTHA, BHEIITHHE - C
WHTETpaIeii B MUpOBOe oOpaszoBarenbHOe mpocTtpaHcTBo. OOpaszoBanme KaszaxcraHa CBSI3aHO € Pa3BUTHEM
rIIyOOKMX M3MEHEHHMH MHTEIUIEKTYaJIbHOTO, KYJBTYPHOTO M 9KOHOMHUYECKOTrO TOTEHIMaNa. Y IpaBieHHe CHCTEeMOM
0o0pazoBaHusl - OlHA M3 HauOoJiee aKTyaJbHBIX MPOOJIEM, HMEIOLIMX HEIOCPEICTBEHHOE OTHOLICHHE K KAaueCTBY U
3G GEKTUBHOCTH 00pa30BaTEIbHBIX YUpekIcHUNA. DOPMBI U METOJbI YIIPABICHHUS O00pa30BAaHUEM B 3HAYUTEIILHOU
CTEIICHN 3aBHCAT OT OCOOEHHOCTEH SKOHOMHYECKHMX M KYJIBTYPHBIX TPAIMLUHA CTPAaHBI, CEUN(HUKH YIIPABICHU U,
NPEeXJEe BCEro, OT PHIHOYHOM SKOHOMMKH. ONTHMHU3AIMs YIpaBiIeHWs WHHOBALMSAMH B 00pa3oBaHUM Tpedyer
HAy4HOT'O W METOJMYECKOTr0o M3y4eHHs. B mcciienoBannyu HE0OXOJMMO peai30BaTh CIEAYIOIIUE TUIBI PECYPCOB:
HHPOPMANMOHHBIC, TEXHOIOTUIECKHE, FOPUANYCCKIE, (PMHAHCOBEIC, YeTIOBEUECKHE, COITHAIbHEIC.

KuaroueBsblie ciaoBa: ['ocymapCTBEHHBIH 00s3aTeNbHBIN cTaHAApT oOpa3oBaHuWs, EBporelickoe MpoCTpaHCTBO
BEICIIIETO 0Opa3zoBaHMs, HarmoHANBHBIA LIEHTP TECTHPOBaHUs, Briciiee oOpa3oBaHWE, aKKpEeIUTALUs, CEPTU(H-
Kalus U MHCTUTYT OOECTedeHnsl KadecTBa, AKKpPEIWTOBAaHHAs acCOUMAIMs 1O OOydeHHWI0 B o0iactu nWH(pOpMa-
IIUOHHBIX TEXHOJOTHH, MeXXayHapo1Has CeTh areHTCTB 110 00ECIICUEHHIO KAYeCTBa B BBICIIIEM 00Pa30BaHHH .

Taén. 3., Tum. 20.
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DESIRED NUMBER OF CHILDREN OR BIRTHRATE SOCIOLOGY

Abstract. Birth is the important demographic process. As the birthrate largely depends on the needs of the
family in children. At present time it becomes an urgent problem to bring it in the line with the objective need of the
society. The level of birthrate is closely connected with the number of fertile contingents of persons able to
participate in the redaction and level of marital fertility.

The number of fertile contingent is determined by the age sex structure of population, levels of marriage and
devorse, spesiphic gravity of sterile couples and other demographic factors. The level of marital fertility depends on
the will of family couples that regulate procreation in accordance with the ideas and opinions about the perfect, the
desirable number of children in the family.

This article deals with the problems of of birthrate sociology. The provided data testifies that a level of
reproductivity in a great measure supported at the expense of children who were born at women under 35 years of
age.

Keywords: demographic process, demographic behavior, level of birthrate, modern family, factors of fertility
decline.
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"KEJJAEMOE Y1 CJIO JETEA
NN CONHNOJIOTUA POKIJAEMOCTH

AHHOTanusi. PoxxgaeMocTh sIBJsieTCsl BaKHbIM jieMorpaduueckum mporueccoM. [10CKOIbKY poXkKaaeMocTh B
3HAYUTEJILHON CTENEHU 3aBUCUT OT BEJIMYUHBI l'[OTpe6HOCTl/I CEMbU B JCTAX. B HaCTosAIEC BPEMA CTAHOBUTCSA
aKTyaJbHBIM HEOOXOJUMOCTh IO TPUBEACHUIO ¢ B COOTBETCTBHE C OOBEKTHBHOW MOTPEOHOCTHIO OOIECTBA.
YpoBeHb POXKIAEMOCTH TECHO CBSI3aH C YHMCIEHHOCTHIO (PEpPTHIILHOrO KOHTHHIEHTA — JIMI, CIIOCOOHBIX NPHHSTH
y4acTHe B BOCIIPOU3BOJICTBE HACEIICHUS, U C YPOBHEH OpavyHOM ITOJOBUTOCTH.

YucneHHOCTh (epTIIIHHOTO KOHTHHTEHTA OMPECISeTCS MOJIOBO3PACTHON CTPYKTYPOI HACCIICHUS, YPOBHIMHU
OpaYHOCTH W Pa3BOJAMMOCTH, YJCIHEHBIM BECOM CTCPWJIBHBIX CYIPYKECKHX Iap U JPYTHMHU JeMOTpapHUCCKIMHU
(hakTopamu. YpoBeHb OpauHO# MJIOAOBUTOCTH 3aBUCHT OT BOJIA CYIPYKECKUX Map, KOTOPbIC PETyIHPYIOT IETOPOIK-
JICHHE B COOTBETCTBUH CO CBOUMH MPEICTABICHUSIMH U MHEHUSIMU 00 HICAILHOM, JKEIAeMOM M BO3MOXKHOM YHUCIIC
nereit B cembe [1-3].

B crartbe nccnenyrorcst npo0iieMbl COLMOIOTUH POXKIaeMoCcTH. [IprBe/IcHHbIE JaHHbIE CBUIETEIBCTBYET O TOM,
4YTO BBICOKMII YPOBEHb BOCHPOM3BOJCTBA HACEJCHHUs B 3HAYUTENBHONW Mepe IMOAJCPKUBACTCS 3a CYeT JeTei,
POAMBIIMXCS Y KEHIIMH MOJIOXKe 35 JierT.

KaroueBble cioBa: nemorpaduueckuidl mpouecc, JeMorpaduueckoe IOBEICHHE, YPOBEHb POXKAAEMOCTH,
COBPEMCHHAS CEMbsI, (PAKTOPHI CHIYKEHUS POXKIAEMOCTH.

K nauvamy 60-X TomoB MpoILIOr0 BeKa HaMEPEHHOE OTrpaHWYeHUE POXKICHHHW He OBUIO pacmpo-
CTPAHEHO CPEeAM Ka3axXCKHUX CEeMEH, TO B HACTOAILIEE BpeMsl OHA cTaya peryiaupyemoil [4, 5]. Hauunas c
1960 Toma poKmaeMoCTh MIPOJOIKACT TMaAaTh, YTO CBHACTEILCTBYET O HACTYIUICHHH BTOPOU a3kl
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nemorpaduyeckoro nepexona. OCHOBHOW MPUYWHOW 3TOTO SBISETCS TO, YTO MOJIOEKD, BCTYITUBIIAS B
Opak BO BTOpoil mojoBuHe 60-X rogoB ObLIa MOJBEp)KEHAa BO3ACHWCTBUIO HOBBIX HOPM M 0OpPa3IoB
NoBeZIeHus!, Onarofapsi BO3IEHCTBUIO CPEACTB MaccoBOM MH(opMalmu, uMeia 0ojee BHICOKHH YPOBEHb
o0Opa3oBaHus, OOJBIIMHCTBO JKEHINWH OBUIM 3aHATHI B INPOM3BOJCTBE. BCIENCTBHE 3TOrO0 MOJOJBIC
JKEHIIIMHBI UMCIOT YK€ WHBIE PEIPOXYKTUBHEIC YCTAaHOBKHU [6, 7]. IloHATHE «HMmeambpHOE» YHCIO JeTeH
JIOBOJIHO a0CTPaKTHO, TaK KaK OHO OTOPBAHO HE TOJBKO OT YCIIOBUH JKU3HU TAaHHOM CyNpYKECKOH mapsl,
HO ¥ KOHKPETHBIX XKH3HEHHBIX YCIOBHMA. DTO MOHATHE OTPakaeT TO YUCIO AETel, KOTOPOEe JIydlle BCEro
UMETh B CEMbE BOOOIIE M XapaKTEepPHO IS «HIEabHOI» ceMbH. lIpakTHdeckn 1EHHOCTh AaHHBIX 00
nacaJlbHOM YHCJIC I[eTeﬁ HEBCJIMKA, IMOCKOJIBKY MMM TPYAHO OICPUPOBATH, OJHAKO OHH MHAIOT MPECIa-
ctaBieHre 00 OOMIENPUHATHIX HOpMax JeMorpaduueckoro moBeneHus. [loHATHe «kemaeMoe YHCIIO
JIeTeil» OTpaXkaeT TO YHCJIO JeTel, KOTopoe XOoTen Obl MMETh WHAMBHIYYM. bolee ke KOHKPETHBIM
SIBIISIETCS] TO YHCIIO, KOTOpOe OyZIeT B CeMbe JaHHOM CyNpy>KEeCKOH Maphl P OJIarONMPHUATHBIX YCIOBHUSIX
*u3HH. CynpysKecKHe mapsl B CBOEM JIeMOrpadpuuecKoM MOBEJCHUN OOBIYHO CTPEMSTCS IPETBOPUTDH €T0
B KH3Hb.

CrerneHp BO3NEHCTBHS TOTpeOHOCTEH Ha JMeMorpaduyecKkoe MOBEICHUE JIFO/IeH MOYKHO HILTFOCTPH-
pOBaTh Yepe3 CpaBHEHUE YMCIIA )KEJTAeMbIX JETeH y JIUII C Pa3HBIM YPOBHEM 00pa30BaHUsI.

Ha ocnoBannu marepuainos onpoca 1000 xeHIMH, 00paTHBIIUXCS B THHEKOIOTUYECKUE OTICIICHHUS
O6ompHUTT Topoaa KeI3BUIOpABI 10 MOBOAY pOXKIaeMOCTH [9] OBUIO BRIICHEHO WX OTHOIIEHHE K BOIIPOCY O
JKEJIaeMOM YUCIIE JETEH.

Ta6HHHa 1 — 3aBUCUMOCTB JKEJIaeMOT0 YncIIa JeTe’ OT pa3smepa JymeBoro 10xoaa, O6pa3OBaHI/ISI " BO3pacTa MaTepeﬁ

Cembs 18-29 netHux, ¢ oOpa3oBaHuEeM Cembst 30-49 51eTHHUX KEHIIMH ¢ 00pa3oBaHUEM
Joxon Ha nymry,
TEHre CPOIHIM, BBICIIIUM CPCIUTIM, BBICLIUM
CpeHe-CIIennaIbHBIM CpeHe-CIenuaIbHBIM
o 10000 3,0 2,8 3,8 -
10000-20000 3,0 2,4 33 2,9
20000-30000 32 2,2 3,0 2,8
30000-40000 2,6 2,1 2,3 2,2
40000-50000 2,0 1,3 2,0 2,0

Jlamapie TaOnumpl 1, B KOTOPHIX HUBEIUPOBAHO BIMSHHE BO3PAacTa W JIOXOJA, CBHACTEIHCTBYET O
TOM, YTO MOXKHO TIpEIIoJjiaraTh Haaudue oOpaTHOW 3aBUCHUMOCTH MEXKIYy YPOBHEM OOpa3oBaHHs U
YHUCIIOM JKeJaeMbIX neTei. OJHaKo caM ypOBEHb 00pa3oBaHUs He SABISIETCS (aKTOPOM POXKIAEMOCTH, a
TOJIBKO TTOKa3aTelIeM BETUYHHBI TIOTPEOHOCTEH: MPOUCXOIUT M3MEHEHUE WX HACYITHOCTH, TOSIBIISIOTCS
MOTPEOHOCTH, KOTOPBIE 10 CBOEH HACYIIHOCTH MOYTH HE YCTyHarOT (PU3HUUECKOH MOTPEOHOCTH, a TaKKe
MOTPEOHOCTH B MATEPUHCTBE U OTIIOBCTBE. B 3THX YCIOBUAX HECKOIBKO CHU)KAETCS CTEIICHb HACYIIHOCTH
MoTpeOHOCTH B OOINBIIIOM YHCIIE JeTel, a Hadndne MHOTOYHCIEHHBIX OJMHAKOBO HACYIIHBIX MOTpEO-
HOCTEH MPU HEM3MEHHBIX BO3MOXKHOCTSAX WX PEAU3allMd yMEHBINACT CTENEHBb YIOBICTBOPEHUS, UTO
3aCTaBJSICT JIFOJICH OTKAa3bIBATHCSA OT MHOTOJICTHOCTH U yJIOBJIETBOPATH CBOIO MOTPEOHOCTh B MAaTEPHH-
CTBE W OTIIOBCTBE MaJBIM YHCIIOM JIeTeil. BO3MOKHOCTH yIOBIETBOPEHHS MOTPEOHOCTEH CKIIaIBIBAIOTCS
W3 BEJIMYMHEI AYIIEBOTO JOXOJA, XUJIOW IUIOMAIH, CBOOOTHOTO BPEMEHH, a TaKXKe JOCTYITHOCTH YCIYT
JIETCKUX JOITKOJBHBIX YUPEKICHUH, 00ECTICYCHHOCTH TOBapHOI Macco u Jp.

MoHO BHUIETh U HAJIWYUE JOCTATOYHO CYUICCTBEHHBIX PA3NUUMN B YHCIE KEIAeMBIX JIeTEH B
ceMbsx 30-49 JeTHUX ¥ MOJIOABIX JKEHITUH. JlaHHBIC TaOIUITEI TIOATBEPIKAAIOT TAK)KE M BIUSHUE YPOBHS
JI0X0Ja B CEMbE HA MYIIIY: Y€M BBIIIIE YPOBEHB I0X0/a, TEM MEHBIIIC KeJIaeMOE YHCIIO IETEH B CEMBE.

[TonsTHE «TUTAHUPYEMOE» WM «0KUACMOE» YUCIIO JISTeH O3HAYACeT YUCIO JIETeH, KOTOpoe OyIeT y
JTAHHOH CYTIPYKECKOW Maphl P CO3IABIINXCS YCIOBUAX KU3HH.

Pampmie gpyrumx B mpormecc mepexoja K BHYTPHUCEMEHHOMY pPETYIHPOBAHHUIO ICTOPOKICHUS B
pecryOiinke Hayalld BBITATUBATHCSA JKUTEIU T'OPOJOB, YETKO 00O3HAYanach oOpaTHas CBs3b TOpojAa H
CpPeIHEer0o OXKUIAaeMOT0 4YHCia JeTeH, KOTopas MPOJODKAeT COXPAHATHCSA JO CHX TOp. AHAJOTHYHA U
nmddepeHUpyoIIasi poJib YPOBHS 00pa30BaHMS.
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CoBpeMeHHasi ceMbsi TpeOyeT OT >KEHIIWH OOoNbIIMX 3aTpar gomainHero Tpyaa [9]. [Ipuuem, uem
MHOTOYHUCIIEHHEE CEMbs, TEM ITH 3aTpPaThl OOJBIIE W TEM MEHbBIIE OHA CIIOCOOHA YACTUTh BHUMAaHHE U
BPEMEHU CBOEMY COOCTBEHHOMY DPa3BUTHIO, MOBBIIMICHUIO KYJIBTYpPBl M PacUIMpeHuto kpyrosopa. Cren-
CTBHUEM JTOTO U SIBISIETCS] CTPEMIICHHE >KCHILIMH YMEHBIIUTh unucio aeteit B cembe [10-12]. Poxxnenue
pebeHka Bce emle OcTaeTcs B 3HAYMTEIBHON Mepe YacTHBIM JIeJIOM WHAWBHIYallbHOW CEMBH, a 37eCh
TJIaBHBIE TSATOTHI OOBIYHO JIOKATCS Ha TUICYH JKEHIIWHBI, YTO HEM30€)KHO MOPOXKTAAeT HEPABEHCTBO €€ C
Myx)uuHOH. CoxpaHsieTcs, CTaJo ObITh, IKOHOMHYECKAs OCHOBA, 3aMHTEPECCOBBIBAIOINAS IKCHIUHY
OTPaHUYMBATHCS POKACHUEM OTHOTO-IBYX-TPEX NETEHl.

Poxnaenne u yxon 3a MaJICHBKUM PEOCHKOM — 3TO TSDKEIBIA TPy, HAa KOTOPHIM MOWIET HE KaKmas
COBpEMEHHasl KEHIHMHA, TaK Kak 3TO OTPHIBAET €€ OT MPOW3BOJICTBEHHOM NEATENbHOCTH, YTO B CBOIO
ouepe/b CBSA3aHO C OTepel KBATU(UKAIIUN U OTIPEACICHHBIME TPYTHOCTSIMU MaTEPHHCKOTO XapaKTepa.

JKenmuna, pa3pplBasiCh MEKIYy MHOTOUYHMCIECHHBIMH, C KXIbIM THEM YMHOXAIOUIMMUCS B YCIOBUAX
PHIHOYHBIX OTHOIICHUH M YCIOKHSIOMUMHUCS CEMEHHBIMUA U OOIIECTBEHHBIMHU OOS3aHHOCTSMH, C OJHON
CTOPOHBI, U C HEOOXOJUMOCTBIO CBOETO COOCTBEHHOTO Pa3BUTHSI, C APYTOH, HE MOCMEBAET CAENATh B MOJ-
HOM 00BE€Me HH TO, HH JApPYyroe. BBIX0J U3 CBOETro HENErKOro MOJOXKEHH >KCHIMHA HaXOIUT B COKpa-
IIEHWN YUCIIa CBOUX COOCTBEHHBIX AETEH, OTPAaHHYMBASCH POXKIACHHUEM OJHOTO WM ABYX NETEH, ropaszo
pexe — Tpex.

B Hacrosiee BpeMs B peciyOiIuKe IpOsBIISIFOTCS MPU3HAKK PACIPOCTPaHEHHs CPEIHEIETHON CEMBH.
Bo Bcex rpynnax HacejaeHusl, I1€ HAa4aJOCh CHI)KEHHUE POKIAEMOCTH, CHUYKAETCSI BEPOSITHOCTD POKIACHUS
Oomdpmiero ymcna gereid. JKenmarommx orpaHHMYMTBCS ABYMS NETbMH IOBBICHJIACh B TOpOJax M y BCeX
HanmoHanbHOCTel. Ecnu B koHIe 50-X rofoB B CpeqHEM KaK[as Kaszallka poxkaana 7-8 nered, To B
2000-2014 rr. — Tompko mo 3 pebenka [13-16]. Takum o0Opazom, Ka3axCKoe HaceleHWE IEePBBIM U3
CpeaHea3naTCKUX HapoJOB CTANO BXOJUTH BO BTOpYIO (hazy, a3y CHUKEHHS POXKIAEMOCTH B Tpoliecce
nemorpaduyeckoro mnepexoaa. MOXHO TpeanosiaraTh, 4TO B JAIBHEHIIEM CHIDKCHHE POXIACMOCTH
HECKOITbKO 3aMEIJINTCS, JaXKe, BO3MOXKHO, CTaOWIM3HPYeTCs, HO MPOHM3OUIET 3TO TOJIBKO Onaromaps
MIPOTPECCUBHOM BO3PACTHOM CTPYKType HACEICHHS PECITyOTUKH.

Kakue sxe GpakTopbl MOBIHSIIN HA CHU)KEHUE POXKIACMOCTH B pecITyOIHKe B IIOCIICIHUE TOBI?

PoxkmaeMocTh HAXOIUTCS TIOJT BIUSTHUEM IIEJIOr0 KomIuiekca GakTopoB [8-11]: uaMeHeHus Bo3pact-
HO-TIOJIOBOW CTPYKTYPHI HACEICHWsS, WHIYCTPHATU3AIMN W ypOaHW3aIllMH, yJacTHs KEHIIWH B OOIIecT-
BEHHOM IIPOU3BOJICTBE, POCTa KYJIBTYpHO-00pa30BaTENLHOTO M MPO(ECCHOHATIBHOTO YPOBHSI, CHIKCHUS
JIETCKOW CMepTHOCTU. JIOCTAaTOYHO HH3KUH YPOBEHb POXKIAACMOCTH XapaKTepeH s paboTaroIux
JKEHIIWH, )KeHIIMH-CITYKaIuX (B CPaBHEHNUHU C JOMOXO03SHKaMM); 3TOT (akT OOBICHIETCS HE TOJIBKO U HE
CTOJIFKO caMHM (paKTOPOM Y4YacTHA JKEHIIMH B cepe 00IIecTBEHHOTO TPY/Ia, CKOIBKO TEMH yCIOBHSIMH,
B KOTOPBIX MPOTEKAET 3TOT TPY[, a TAKKE HMCIOUIUMUCS HEAOCTaTKaMH B pabOTe NETCKUX U APYTUX
YUpEeXKISHUH, 00CTYKUBAIOIINX KEHIIUH-PAOOTHHII.

OmnpenenenHoe BIMSHAE Ha POKIAEMOCTh OKa3bIBAET YPOBEHB OJArOCOCTOSHUS, KOTOPHI B OCHOB-
HOM XapaKTepHu3yeTcs J0X0A0M Ha TyITy HACEIIEHUS B CPEAHEM, a TAK)Ke )KUIIUIIHBIMU yCIOBUAMH, TUTA-
HUEeM U T.1. Jluiib u3MeHeHHne xenanui (IOTpeOHOCTEH) B CTOPOHY POXKACHUS OOJBIIEIO YUCIA JAeTer
MoxeT obecreunTh 3()pPEKTHBHOCTH MATEPUATBHOTO CTUMYJIHPOBAHHS pOXIaeMocTd. Ywncio nmereid B
KaKIO0H KOHKPETHONH CEMbE OIpEeNeNseTcss COLHUAIbHO-KYJIbTYPHBIMH HOpMaMH, KOTOPBIE MEHSIOTCS
HUCTOPUYECKU HE MPOU3BOJIBHO, a TI0J] ONPE/CIISIONUM BIUSHUEM COIMATLHO-ODKOHOMHYECKUX (PaKTOPOB
[16].

B KazaxcraHe MOJIOKHTEIHHO BIHUSAIOT Ha POXKIAEMOCTH 0Ojiee€ BBICOKHHA ypOBEHb OpadyHOCTH WU
0ojee HU3KMI ypOBEHb Pa3BOJAMMOCTH. BennymHa eCTECTBEHHOTO NMPUPOCTA HACENEHUS U POXKIAAEMOCTH
BO MHOIOM ONpEIEseTCs] COOTHOUIEHHMEM TOpOACKOr0 U Ccenbckoro HaceneHus. Kak mnokaspiBaeT
CTaTUCTHUKA, POKIAEMOCTh B CEIBCKUX MECTHOCTSX BBIIIE, YEM B ropogax. Tak, YUCIO POAUBIIUXCS Ha
1000 genoBex B 2015 romy cocraBuio: B ropogax — 22,61, B cenbckoii MecTHOCTH — 22,73. B crapmem
BO3pacTe ATOT Pa3pblB 3HAYUTEIHHO OoJibIlie, yeM B MiamamieM. ClieJl0BaTEIbHO, YeM BBIIIC JIOJS CElb-
CKOTO HaceJIeHHs B OOIIel YHCICHHOCTH PETHOHOB, TEM BHIIIIE YPOBEHb POKIIAEMOCTH.

JlanHbIe, XapaKkTepH3yIolie MOBO3PACTHYIO JMHAMUKY POKIaeMOCTH *eHIuH Pecrryonuku Kazax-
ctan 3a 1958-2011 rr. mpeacrasnens! B Tabnuue 2. Paccuntannas Mo BO3pacTaM POXKIaeMOCTh C CpaB-
HeHuu ¢ 1958-59 rr. uMeeT TEHACHIUIO K CHI)KCHMIO, YTO OTPA)KaeT B MEPBYK OYEpelb MPOLECC BCE
0OJBIIIEro pacrpoCTpaHeHHs] W JalbHEHIIero yriryOleHUsl peryJIHpOBaHUS CYNPY>KECKOW Mapoi ducia
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JieTeil B ceMbe. B 00bIIIoM KoMYecTBe NCTOYHHUKOB 110 TaHHOMY Bortipocy [1, 3, 6, 7, 12, 17] Ha3piBaeTcs
LENbIA ps GakTOPOB M MPUYHMH 3TOTO SABJICHUS — BOBJCUCHHUE KCHIUH B MPOU3BOJCTBO, PaclpocTpa-
HEHHE TOPOJICKOro o0pa3a JXU3HU, OBICTPBIH POCT MOTPEOHOCTEH HACEIICHUS MPHU HEMPEPHIBHOM H3ME-
HEHUI MX «HabOpay M «OUepeqHOCTH». DTH OOBSCHEHHs cuMTaeM HemoctarouHeiMd. [IpoGnema eme
JajeKo He sicHa. boiee Toro, ceromHs eme Aake HE OMpeNecH TOT YPOBEHb POKIAEMOCTH, KOTOPHIH B
CIIOXKUBIIEHCS CUTYallMH CJEAyeT CUWUTaTh ONTHUMAIbHBEIM IJs pecrmyOnuku. [IpuBenennas tabmuia
MOKAa3bIBAET CIACAYIONIYI0 BAXXHYIO TCHACHIIUIO: TEMIIbI CHIDKCHHSI YPOBHS MOBO3PACTHOM POXKIAEMOCTH
MIPH TIEPEX0Jie OT OAHOTO dTama K JPYroMy OKa3bIBaeTCS TeM MEHBINE, YeM MOJIOXe JKeHIuHa. bomee
TOTO, B TOCJCIHUE TOJbI HAMETHJACh XapaKTepHas OCOOCHHOCTB: B CaMbIX MOJIOJBIX BO3PAaCTHBIX
rpymmnax (monoxe 20 jet u oT 20-24 ner) Ko3pPUIUEHTHI MOBO3PACTHON POKAAEMOCTH OKa3aJluCh IS
1989 r. poauBIIMXCS HECKOIBKO BhILIE, 4eM 11t 1978-1979 rr. [14, 16].

Tabnuna 2 — KoadduuneHT porkaaeMocTH O BO3PaCTHBIM TPyIHaM

Toma 1958-1959 | 1978-1979 | 1989 | 1999 | 2009 2010 2011
Bo3spacThble rpynnsl Mmatepei, iet:

Mososke 20 48,4 37,7 47,4 33,8 31,0 28,3 29,4
20-24 2338 198,6 2143 133,3 156,1 129,7 148,0
25-29 235,9 163,3 153,1 100 157,0 105,4 154,8
30-34 175,7 110,8 89,8 59,6 110,0 66,2 110,4
35-39 127,2 63,4 41,9 26,1 60,5 29,8 62,2
40-44 54,8 27,5 12,7 59 15,3 6,5 15,7
45-49 16,8 3,8 1,0 0,6 0,7 0,5 0,7
15-49 143 94,5 92,2 533 80,4 53,8 80,9

Jpyrast cyliecTBeHHas TEHIEHIMS — MaKCHMalbHOE 3HadeHHe KOX(PQHIMEHTa ITOBO3PACTHOM

POXKIIaEMOCTH, PUXOTUBIIETOCS elle B KoHIle S0-X TOJ0B Ha JKCHIUH B BO3PACTHOM rpymie 25-29 ner, B
HacToslIee BpeMsl OH IPUXOIUTCA Ha 0oJiee MOJIOABIX sKeHIIUH B Bo3pacTe 20-24 roxa. OmyOnuKoBaHHbIE
B 2009 1. cTaTUCTHYECKHEe MaTepHatbl [12] MOKa3bIBAIOT, YBEIIMUCHNE YUCIICHHOCTH JKCHITUH PEIPOIyK-
TUBHOTO Bo3pacTa Ha 12,6%. [Ipu 3TOM, 3HAUNTENBHO YBEIHUMNIACh YUCIAECHHOCTh )KEHIIHH B BO3PACTHBIX
rpymmnax 20-24 net (Ha 29%) u 45-49 net (Ha 27%). B To e Bpems 0TMeYaeTcsl CHKCHUE YUCIIEHHOCTH
KeHIIMH B 35-39 netHeil Bo3pacTHO# rpynme — Ha 5,5%. ns ananusza nemorpadudeckoil cuTyanuu
BaXHBIM SIBIISIETCS M3yYE€HUE BO3PACTHON CTPYKTYPHI )KEHIIWH PETPOAYKTHBHOTO BO3PACTA 110 COCTOSHUIO
B Opake. long XCHIIMH, HUKOTJAa HE COCTOSINMX B Opake, Cpeau >KeHUIMH (EepTHUILHOTO BO3pacTta
yBenuumiacsk ¢ 29,2% no 37,0% wnu Ha 7,8 NpOLEHTHBIX MyHKTA. Jl0J1s )KEHIIWH BO3pacTa HHTEHCUBHOIO
JIETOpOKIeHUS B Bo3pacTe 20-29 meT, HUKOTIa He COCTOSsINUX B Opake, YBETHIHIACh Ha 5,4 TIPOIEHTHBIX
myHKTa, T.e. ¢ 34,6 mo 40,0%. [ons >KeHIIMH PEenpoayKTUBHOTO BO3PACTa, COCTOANINX B Opake, CHHU3U-
nack ¢ 58,6 1o 53,1%. B To ke Bpems cpeau HUX BO3pOcia abCONIOTHAS YUCICHHOCTh, COCTOSIIUX B
Opake — Ha 49818 uenosek (2,1%). Heckombko BO3pociia 0 JKEHIIMH, COCTOSINX B Opake, B BO3pacT-
Hoit rpymme 20-29 net — ¢ 29,4 no 30,1%. Y nenpHBIN Bec pa3BeICHHBIX KCHIIUH PEIPOyKTUBHOTO BO3-
pacta cHuzmics ¢ 8,8 1o 6,9%, 1.e. Ha 1,9 nporeHTHBIX TyHKTOB. Cpelu HJaHHOW KaTeroOpud yMEHBIIIH-
JIach J0JIsl pa3BElICHHBIX KEHIIKUH B Bo3pacTHOU rpynme 20-29 net — ¢ 24,3 no 18,9%. HesnauntenbHble
M3MEHEHHs TepeTepriesia YHCICHHOCTh OBJOBEBIIHX JKEHIIWH PEMpPOIyKTUBHOTO BO3pacTa, WX OIS
cHusmnack ¢ 3,5% 1o 2,9%. Y aenbHbIH Bec BAOBBIX KEeHIMUH Bo3pacta 20-29 ner camsmics Ha 4,0%, T.e.
¢ 10,5 1o 6,5%.

Ecmu umcnenHocTp Bcex jkeHIMH 3a mepuon 1999-2011rr. Beipocma Ha 9,8%, TO YHCIEHHOCTH
POKAIOIIMX 3a TOT ke mepuoj yBenuamiack Ha 13,5%. IIpouenT poauBmumxcs He u3meHmics u B 2009 r.
cocraBun 48,8%, xak 1 B 1989 1. Cpenu poauBmumxcs k 2001 r. HeOMaronpusATHO CIOKHUIACH pacIpe-
JISJIEHNE OTIENbHBIX BO3PACTHHIX Tpymil. HecMoTpst Ha To, 4TO 00IIas YMCIECHHOCTh KEHIIUH BO3pacTa C
15-49 net Mexay IByMs MOCIIEIHAMH MEPEIUCIMHU yBeIHIMIach Ha 549,6 ThIC. 4EOBEK, OTO YBEITUICHHE
LEJIMKOM INPUXOAUTCS Ha XEHIIUH B Bo3pacTHhIX rpymmnax 20-24 get (207,1 TbIc. uenosek), 25-29 ner
(235 TeIC. "emoBek), 30-34 mer (742 Thic. 4denoBek). Ilpm 3TOM pe3ko yMEHBIIWIACH YHCIEHHOCTh
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keHIMUH B rpymnmne 35-39 mer (112 ThIC.), a TakXe YMEHBIIWIH CBOK YHCIIEHHOCTH T€ BO3DACTHHIC
TPYIIIBI, KOTOpHIE OTJIMYAIOTCA Oojiee HU3KOW poxkaaeMmocThio. To oOcrosTenberBo, uto B 2011 T.
BO3pacTHas rpymma B Bo3pacte 15-24 ner coctaBuia Toibko 59,3% Bcex KEeHIUH 1eTOPOTHOTO BO3pacTa
npotuB 79,5% B 2009 1., chIrpajio HEMAJOBAXKHYIO POJb B CHHKEHMH YPOBHA pokaaeMocTH. Poxxmae-
MocTh B 2011 rogy Bo Bcex BO3pACTHBIX IPYIIAx CTaja BhIIIE, 32 UCKIIOYCHUEM KEHIIUH B BO3PACTE 10
20 net, y xotopbix B pacuere Ha 1000 yenoBek poauiock 29,4 nereir. Y xeHuuH B Bo3pacte 20-24 net
ponunoce 148 gereii, 25-29 ner — B 155; 30-34 ner — 110,4; 35-39 ner — 62,2; 40-44 ner — B 15,7;
45-49 et — B 0,7 neTen.

B Hacrosmiee Bpemst 1T OOJBITMHCTBA CTPAH XapaKTEPEH Mepexo] K MaJIoIeTHOW ceMbe, sl Hameh
K€ PecIyOIMKN XapakTepHO MpeodiaaHue TpexX-deThIpex ceMel, MPEeXIe BCero Cpeau MpeacTaBUTeNei
KOPEHHOM HaIlMOHAIBHOCTH, KHUBYILINX B CEIbCKOI MECTHOCTH.

Jus BeIpaOOTKM TPaBHIIBHOTO TIPEACTABIICHUS O HAMpPaBIeHUH AEMOTpapUIecKUX IMPOIECCOB,
ONTHMAIBHOTO MPOTHO3WPOBAHUS YHCIEHHOCTH HaceJleHHs HeoO0XOAWMO NpEeIBUAETh KakuM Oyzer
«TIOBEJICHHE JTIOZICH» B BOIPOCaX AETOPOKICHHUS.

Kak cuuraror memorpadpl U COLMONIOTH, MEPEXO] K HHU3KOW POKAAEMOCTH HEW30EKEH, pPa3BUTHE
Oyzmer MATH OT CeMbH OOJBIINON, MHOTOIIOKOJICHHOW, MHOTOACTHON, TTaTpHAPXaILHON C HEeTpepeKaeMbIM
TJIaBEHCTBOM MYXka K CEMbE MaJjioil, TPOCTOM, COCTOAILEH TOJIBKO U3 POJUTENEN C IEThbMHU, K MAIOAETHOMN
C PAaBEHCTBOM CYIIPYTOB.

OT TeMIIoB TakoTo Mepexoaa U BpeMEeHH ero Hadaia OyeT 3aBUCETh IOCTOBEPHOCTH IPOTHO3a Hace-
JIeHUs1 pecyOJIMKY U CBS3aHHAs C 3THM ONTUMAILHOCTh MPEAIUIAHOBBIX MPOPA0OTOK 3KOHOMHYECKOTO U
COLIMAJIBHOTO Pa3BUTHSI.
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Bb. C. Jlocman6eToB
«bonamaxy yauBepcureti, Kpi3suopna, Kazakcran
KAJIAVYJIbI BAJIAJIAP CAHbI HEMECE TYY/IbIH OJIEYMETTAHYbI

Annoranus. banma Tyy maHBBABI aeMorpadusiiblK mporiece Oonbin TaObutanpl. COHOBIKTAH 0ana Tyy Kell
JKaFJaiina oTOACEIHBIH Oananapra KaKeTTUIIr kemeMiMeH OaitmanbpIcThl. Kasipri TaHma OHBI KOFAMHBIH OOBEKTHBTI
MYKTQX/BIFbIHA COMKECTeHJIpYy ©3€KTI Maceliere alHajbll OThIp. bama Tyy aeHreill XajbIKThIH yJAaiibl ecyiHe
KaThICYFa MyMKIHZIr 6ap GpepTuii KypaMm MeH HeKeJliK eCIMTaJ/IbIKIICH ThIFbI3 OaiijIaHbICTHI.

@eprunni KypaMm CaHbl XaJBIKTBIH JKaC-)KbIHBICTBIK KYPBUIBIMBI, HEKEIUIIK JKOHE aXbIPaCyIIbUIbIK IEHTreii,
JIEHCAYJIBIFBI JKAKChI €pili-3albIIThIUIAP )KYOBIHBIH CaJBICTHIPMAIIbl CaIMaFbl JKOHE O3re Jie AeMorpausIIbIK (akTop-
JlapMeH aHbIKTanaabl. Hekenik eciMTanblK IeHreli oTOAChIHAarbl Oananap caHbl TYpaibl 3TUTIKTI, KajayJibl )KOHE
BIKTUMaJl MYMKIH/IKTEp OOMBIHIIA Ke3KapacTap MEH IMiKipjepre coiikec OajajaplblH JIYHUEre KelyiH peTTedTiH
epIi-3aiBIITHUIAP KajlayblHA OAaHIaHBICTBL

Bepinren makanana Gana TyyZIblH oJeyMeTTaHYbl Macenenepi 3eprreneni. Kentipiiren momimerTtep aanen-
JleTeHIel, XaJIbIKTRIH YAalbl OCYiHIH KOFaphl IeHreil kebiHece 35 jkacTaH Kimn oienmepaiH Oanamapbl eceOiHeH
JKOFApBl KOPCETKII TaHBITHIIT OTBIP.

Tyin ce3aep: memorpadusIIBIK IPOILECcC, IeMOTrpadusIIBIK CHMAT, Oala Tyy IOeHTreii, 3aMaHayn oTOackl, Oana
TYyIbIH TOMEHEY (haKTopIIapbl.
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