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Abstract. The mechanical properties of deformable system in the modern technological processes and living 

organisms, as a rule, depend on the result of the interaction with the liquid covered by the environment. For this rea-

son, the hydrodynamics of the displacement of coatings along with the liquid is one of the most pressing issues. In this 

case, the force of interaction is usually significantly dependent on the system of deformation. Therefore, when determin-

ing the force of impact of the fluid to the system, there is a need to explore the system in its own deformation. 

Keywords: bubble liquid, viscous elasticity, waves, pulsating flow, hydrodynamic pressure. 

 

I. INTRODUCTION. It is known that the effects of non-conductivity complicate the research substantially 

and are most fully manifested when considering waves arising from the impact of shock and vibration loads [3]. These 

are the liquids with bubbles. Knowledge of the regularities of the processes occurring in such continuous environ is of 

great importance for the creation of scientific bases for mathematical analysis. 

Let us explore pulse displacement of liquid slurry bubble in the thin-walled cylindrical surface orthotropic elas-

tic tube with radius R and the thickness h. We accept that two-phase liquid flow conditions are not excited and the fluid 

carrier being drip. A small drop in pressure created by fluid flow in the pipes with small thickness creates waves that are 

axis symmetrical and not axis symmetrical as in separate coatings. That is why the form of peculiar oscillations and 

frequency of the "cover-liquid" dynamic system should be determined. 

Based on the methods of the whole mechanics of bubble fluid flow, we will give mathematical assumptions 

necessary to facilitate a solution to the problem of bubble environment [2]: 

╖ in each elementary macrovolume, the bubbles are present in the form of spherical inclusions of the same 

radius
0r , and the volume concentration of bubbles is small (the mixture is monodisperse), and the value 

0r  is much 

smaller than the characteristic dimensions of the problem; 

╖ direct interaction and collisions of bubbles with each other can be neglected; 

╖ the processes of coalescence (coagulation), crushing and the formation of new vesicles are absent; 

╖ the velocities of the bubbles and the carrier phase are the same; 

╖ bubbles have a neutral buoyancy, i.e. Do not settle and do not emerge; 

╖ the viscosity of the carrier phase is much greater than the viscosity of the gas bubbles (for example, the vis-

cosity of water is 10 times that of air) and therefore the viscosity of the mixture is practically independent of the volume 

content of the bubbles. 
 

II . THE MATHEMATICAL MODEL OF THE PROBLEM.  Weôll receive the following ratios from rheo-

logical equation of a two-phase environment and average of the flow cross-section along the continuity equation and 

Navier-Stokes linearized assumptions of viscous fluid [4]: 
 

0
12

0

=
µ

µ
+

µ

µ
+

µ

µ

tx

u

t

w

R

r

r
     

(1) 

 

0
2

2

0 =
µ

µ
+

µ

µ
+

µ

µ

x

u

x

p

t

u
mr

     

(2) 

 

0
2

2

0 =
µ

µ
+

µ

µ
+

µ

µ

x

u

x

p

t

u
mr

     

(3) 

                                                           
É Salmanova G.M., Akbarli R.S. / ʉʘʣʤʘʥʦʚʘ ɻ.ʄ., ɸʢʧʝʨʣʠ ʈ.ʉ., 2017 



ISSN 2308-4804. Science and world. 2017. ˉ 7 (47). Vol. I. 

 

 

9 

 

Here u  - the velocity of the mixture, w  - radial displacement of the tube wall, according to
 
rr ,0  

- the den-

sity of the fluid and the mixture, m and x
 
- dynamic viscosity of the fluid and the volume ratios, a  - the rate of 

spread of sound in a two-phase.  

[3] We can basically write for quantity 
2a  and r: 
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Here 
20a  

- the amount of volume bubbles, according to 
10r  

and 
20r  

- the carrier phase (liquid) and the gas 

density. Zero index shows rates appropriate to the parameters of the system in the form of balance.( )txp ,
 
- hydrody-

namic pressure of the two-phase environment. The index 0 below indicates the value of the parameter in the equi-state. 

It should be noted that in the linear formulation, instead of the current volume concentration 2a , an equilibrium one is 

used 
20a , and this approach a priori implies the presence of bubbles ( )020¸a . 

The radius of the bubbles in the known experiments varies within 0.2-2 mm, and their volume content 
20a  is de-

termined by lifting the column of liquid in the range 0.01-0.1. Letôs take into account that the gas density is smaller than 

the density of liquid phase: 
1020 rr << . It will allow you to replace above statements of the velocity of spread of sound 

and density of two-phase environment with the more sufficient accuracy statements in the two-phase environment, 
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III. THE EQUATION OF THE PIPE MOVEMENT. Let us write equations of the pipe motion using equa-

tions )1/( <<Rh  within Kirchhof-Love hypotheses of the theory of thin-walled circular cylindrical surface ortho-

tropic elastic coating of the pipe, [4] 
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Rigid connection of the pipe with the external environment has been adopted. Here the material of the pipe 

wall *r - density, E1 - length, 2E
 
- tangential modulus of elasticity, 1v

 
and 2v

 
- Poisson coefficients. For barotrop 

material 2121 ,,, nvEE
 
physical constants should pay Maxwell equality: 1221 vEvE = . It is possible to ignore the 

impact of the second term that determines its inertia force in the motion equation of the pipe. In this case, expression 

may be replaced by the following equation: 
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Thus, (1), (2), (3) and (4) equations is the mathematically closed system of equations. The system of equations 

form the mathematical model of the issue with the proper start - boundary conditions. 
 

IV . MATHEMATICAL CALCUL ATION. Letôs solve the system of equations for the hydrodynamic pres-

sure ( )txp , : 
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As a result of simple mathematical conversions, we get partial differential equation from the fourth content for 

hydrodynamic pressure in the system. 
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Here, 
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Letôs seek a solution in the form of variables in the equation, ( ) () ( )tixytxp wexp, Ö= . In this case, the 

mathematical solution of the issue for the spatial coordinate brings to the solution of usual partial differential equation. 
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d complex number in the equation marked with the following expression. 
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The solution of the equation (6) is as follows: 
 

xixi eBeAy dd += -

               
(8) 

 

Here A  and B  constants in the integration of complex ratio case, their ratios are determined by the border 

terms of issue. As oscillations of the system are placed in x = 0 created by the piston displacement and y is limited func-

tion,  
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We will get the next step to determine pressure: 
 

( ) ( )tiptp wexp,0 0= , ( ) 0, =¤tp . 

 

Considering these conditions, in the expression of the solution of the equation, 
 

( ) ( )[ ]xtiptxp dw-= exp, 0      
(9) 

 

We can find displacements from equality (4) through the use of pressure expression: 
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A similar procedure is determined for the expression of the velocity of the mixture. 
 

( ) () ( )tixtxu wu exp, =
     

(11) 

 

We will have the following equation taking into account the expression rate of the mixture in (2), 
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(12) 

 

Here mwr /0=k  is marked. Letôs sepearate sought-after ()xu  function into the real and complex parts, 

() () ()xixx 21 uuu +=
 

 

The following solution is received for the waves spread only in the right direction of ox axis: [1] 
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here the following expressions have been pointed out by E and L. 
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V. THE OBTAINED NUMERICAL VALUES OF THE SOLUTION OF THE ISSUE. In a numerical ex-

periment, we consider a semi-infinite tube with a flowing two-phase liquid: glycerin, water and oil containing small 
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additions of air bubbles, respectively. The obtained numerical results show that, depending on ratios, the determined 
0d  

and 1d are composed of several spectrum. Getting physical properties of different solutions in different ratio parameters 

and physical processes giving rise to the viscosity of the environment is taken into account. 
Comparison of the results of calculations shows that dispersion of flexible elasticity of waves transmitted with the 

help of the ñmixture of viscous liquid surface orthotropic elastic tubeò system is dependent on the physical properties of 

the walls coatings and in case of hard coatings on liquid viscosity. Preference of elasticity of the coating in high frequen-

cies, in the second case, wave with small frequencies applied by the hydraulic form spread of bulging waves is provided. 

As shown in graphs:  

1) Depending on the physical parameters of the environment, enough change is felt in the ratios of the veloci-

ty, displacement, density and the hydrodynamic pressure as size concentration of the bubbles increases in the two-

phase. Thus, for lighter carrier phase, the following difference is more common; 

2) the reduction occurs in the rates of pressure drop and radial displacement of the wall of the coating, starting 

from the growth rate of the density of the carrier phase and the fixed rate of the flow;  

3) comparison with single-phase environment, the reason to hold analysis for adequate hydrodynamic view 

are related in advance to the planned investments of the matter. 

 

 
 

 

Fig. 1. Depending the velocity of the two-phase liquid on the size concentration of the bubbles; 1 ï oil, 2 ï water, 3 ï glycerin 
 

 
 

Fig. 2. Depending the hydrodynamic pressure of the two-phase liquid  

on the size concentration of the bubbles; 1 ï oil, 2 ï water, 3 ï glycerin 
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Fig. 3. Depending the displacement of the two-phase liquid on the size concentration of the bubbles; 1 ï oil, 2 ï water, 3 ï glycerin 

 

 
 

Fig. 4. Depending the density of the two-phase liquid on the size concentration of the bubbles; 1 ï oil, 2 ï water, 3 ï glycerin 
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ʄɸʊɽʄɸʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ɻʀɼʈʆɼʀʅɸʄʀʏɽʉʂʆʁ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ  

ʉʀʉʊɽʄʓ ʆɹʆʃʆʏʂɸ ï ɾʀɼʂʆʉʊʔ ʉʆ ʉʌɽʈʀʏɽʉʂʀʄʀ ʇʋɿʓʈʔʂɸʄʀ 
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ʩʘʭ ʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʠʩʷʪ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʞʠʜʢʦʩʪʴʶ, ʧʦʢʨʳʪʦʡ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʩʤʝʱʝʥʠʷ ʧʦʢʨʳʪʠʡ ʚʤʝʩʪʝ ʩ ʞʠʜʢʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʳʯʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʠʩʪʝʤʳ 

ʜʝʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʠʣʳ ʚʦʟʜʝʡʩʪʚʠʷ ʞʠʜʢʦʩʪʠ ʥʘ ʩʠʩʪʝʤʫ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʜʝʬʦʨʤʘʮʠʠ 

ʩʘʤʦʡ ʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʟʳʨʴʢʦʚʘʷ ʞʠʜʢʦʩʪʴ, ʚʷʟʢʦʫʧʨʫʛʦʩʪʴ, ʚʦʣʥʳ, ʧʫʣʴʩʠʨʫʶʱʠʡ ʧʦʪʦʢ, ʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ. 
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ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 614.8.084 

 

ɸʅɸʃʀɿ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʊʈɸɺʄɸʊʀɿʄɸ ʀ ɽɻʆ ʆʉʅʆɺʅʓɽ ʇʆʂɸɿɸʊɽʃʀ 
 

 ʐ.ʂ. ɸʙʠʢʝʥʦʚʘ1, ʅ.ɹ. ɸʙʜʨʘʭʤʘʥʦʚʘ2 
1 ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ,  

2 ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʅʀʈ  

ʈɻʂʇ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ  

ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè (ɸʩʪʘʥʘ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʩʧʫʙʣʠʢʠ ʦʩʦʙʦ ʚʳʜʝ-

ʣʝʥʘ ʟʘʜʘʯʘ ʦ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʩʪʘʪʠʩʪʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʂʦʤʠʪʝʪʘ ʪʨʫʜʘ, ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʤʠʛʨʘʮʠʠ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʟʘ 2006-2016 ʛʦʜʳ ʩ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘ-

ʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʠ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʚʤʘʪʠʟʤ, ʂʘʟʘʭʩʪʘʥ, ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʜʠʥʘʤʠʢʘ. 

 

ʕʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʢʘʢ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝ-

ʣʦʤ ʠ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʚʤʘ-

ʪʠʟʤ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʨʘʙʦʪʥʠʢ ʪʝʨʷʝʪ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʩʘʤʦ ʧʨʝʜʧʨʠʷʪʠʝ ʪʝʨʧʠʪ ʫʙʳʪʢʠ [2]. 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠ ʣʝʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ [1]. 

 

 
 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʟʘ 2007-2016 ʛʦʜʳ 
 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷʭ ʩʪʨʦʠʪʝʣʴʥʦʡ, ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ, ʥʝʬʪʝʛʘʟʦʚʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʝʡ. ʅʘ ʵʪʠ ʦʪʨʘʩʣʠ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 40 % ʚʩʝʭ ʩʣʫʯʘʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ. 

ɺ ʨʘʟʨʝʟʝ ʨʝʛʠʦʥʦʚ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʂʘʨʘʛʘʥʜʠʥʩʢʫʶ, ɺʦʩʪʦʯʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʫʶ, ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʫʶ, ʂʦʩʪʘʥʘʡʩʢʫʶ ʦʙʣʘʩʪʠ. ʅʘ ʵʪʠ ʨʝʛʠʦʥʳ ʧʨʠʭʦʜʠʪʩʷ ʩʚʳʰʝ 30 % ʚʩʝʭ 

ʩʣʫʯʘʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ. 

                                                           
É ɸʙʠʢʝʥʦʚʘ ʐ.ʂ., ɸʙʜʨʘʭʤʘʥʦʚʘ ʅ.ɹ. / Abikenova Sh.K., Abdrakhmanova N.B., 2017 



ISSN 2308-4804. Science and world. 2017. ˉ 7 (47). Vol. I. 

 

 

16 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʯʘʩʪʦʪʳ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʥʘ 1000 ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,07. ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (0,12), ʚ ʉʐɸ 

(0,05), ʂʘʥʘʜʝ (0,06), ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ, ʪʘʢʠʭ ʢʘʢ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ (0,006), ʌʠʥʣʷʥʜʠʷ (0,02), ʐʚʝʮʠʷ (0,03) [1]. 

ɸʥʘʣʠʟ ʧʦ ʚʠʜʘʤ ʧʨʦʠʩʰʝʩʪʚʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʪʨʘʜʘʚʰʠʭ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʘʢʠʝ ʚʠʜʳ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʢʘʢ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʚʦʟʜʝʡʩʪʚʠʝ ʜʚʠʞʫ-

ʱʠʭʩʷ, ʨʘʟʣʝʪʘʶʱʠʭʩʷ, ʚʨʘʱʘʶʱʠʭʩʷ ʧʨʝʜʤʝʪʦʚ ʠ ʜʝʪʘʣʝʡ, ʧʘʜʝʥʠʝ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʩ ʚʳʩʦʪʳ ʠ ʦʙʨʫʰʝʥʠʝ, 

ʦʙʚʘʣʳ ʠ ʧʘʜʝʥʠʝ ʧʨʝʜʤʝʪʦʚ. 
 

 
 

ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʟʘ 2011-2016 ʛʛ. 
 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʪʨʘʚʤʘʪʠʟʤ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʦʛʦ ʠ / ʠʣʠ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʚ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ (ʥʦʨʤʘʤ), ʨʘʙʦʪʘʣʦ 368,8 ʪʳʩ. ʯʝʣʦʚʝʢ, ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ 22,0 % ʦʪ ʦʙʱʝ-

ʛʦ ʯʠʩʣʘ ʟʘʥʷʪʳʭ, ʠʟ ʥʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʪʨʫʜʠʣʠʩʴ 158,7 ʪʳʩ. ʯʝʣʦʚʝʢ (43,0 %), 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʦʡ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʠ ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʧʨʝʚʳʰʘʶʱʠʭ ʇɼʂ (ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ), ï 125,1 ʪʳʩ. ʯʝʣʦʚʝʢ (33,9 %) ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ï 60,8 ʪʳʩ. 

ʯʝʣʦʚʝʢ (16,5 %). ʊʷʞʝʣʳʤ ʬʠʟʠʯʝʩʢʠʤ ʪʨʫʜʦʤ ʙʳʣʠ ʟʘʥʷʪʳ 77,9 ʪʳʩ. ʯʝʣʦʚʝʢ (4,6 % ʦʪ ʚʩʝʭ ʟʘʥʷʪʳʭ) [3]. 

ʇʨʠ ʵʪʦʤ ʨʘʙʦʪʦʜʘʪʝʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʫʜʦʚʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʘʨʘʥʪʠʡ ʨʘ-

ʙʦʪʥʠʢʘʤ, ʟʘʥʷʪʳʤ ʚʦ ʚʨʝʜʥʳʭ ʠ / ʠʣʠ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ ʥʘʧʨʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ [4]. ʊʘʢ, ʚ 2016 ʛʦʜʫ ʙʦʣʝʝ 670,3 ʪʳʩʷʯ ʨʘʙʦʪʥʠʢʦʚ ʧʦʣʫʯʠʣʠ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ ʚʨʝʜʥʳʝ ʠ (ʠʣʠ) ʦʧʘʩʥʳʝ 

ʫʩʣʦʚʠʷ ʪʨʫʜʘ. ʅʘ ʵʪʠ ʮʝʣʠ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʧʦʪʨʘʯʝʥʦ ʧʦʨʷʜʢʘ 99 ʤʣʨʜ. ʪʝʥʛʝ, ʠʟ ʥʠʭ ʥʘ 

ʜʦʧʣʘʪʳ ʟʘ ʚʨʝʜʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ 41 ʤʣʨʜ. ʪʛ. (381,6 ʪʳʩ. ʯʝʣʦʚʝʢ), ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʪʧʫʩʢʘ 32 ʤʣʨʜ. ʪʛ. 

(523,1 ʪʳʩ. ʯʝʣʦʚʝʢ), ʥʘ ʩʦʢʨʘʱʝʥʥʳʡ ʨʘʙʦʯʠʡ ʜʝʥʴ 9 ʤʣʨʜ. ʪʛ. (53,6 ʪʳʩ. ʯʝʣʦʚʝʢ), ʥʘ ʚʳʜʘʯʫ ʤʦʣʦʢʘ ʠ ʩʧʝʮʧʠ-

ʪʘʥʠʷ 5 ʤʣʨʜ. ʪʛ. (315 ʪʳʩ. ʯʝʣʦʚʝʢ) [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʂ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠ-

ʝʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʧʦʩʢʦʣʴʢʫ ʩʪʨʘʥʳ, ʚʩʪʫʧʠʚʰʠʝ ʚ ɺʊʆ, ʦʙʷʟʘʥʳ ʧʨʠʚʝʩʪʠ ʥʦʨʤʳ ʠ ʩʪʘʥʜʘʨ-

ʪʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʧʨʘʚʠʣʘʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʤʠ ʨʠʩʢʘʤʠ ʚʥʝʜʨʝʥʳ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʨʘʥʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʤʠʨʦʚʦʡ ʫʨʦ-

ʚʝʥʴ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. ʕʪʦʪ ʦʧʳʪ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

ʇʨʠʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʳʭ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʜʠʢʪʦʚʘʥʘ 

ʨʝʘʣʠʷʤʠ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ.  

ʆʧʳʪ ʨʘʟʚʠʪʠʷ ʫʩʧʝʰʥʳʭ ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʠʭ ʫʩʧʝʭʘ ʣʝʞʠʪ ʧʨʠʥʷʪʠʝ ʘʜʝʢʚʘʪʥʦʡ ʜʦʣʛʦ-

ʩʨʦʯʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ, ʬʦʢʫʩʠʨʦʚʢʘ ʥʘ ʢʣʶʯʝʚʳʭ ʧʨʠʦʨʠʪʝʪʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʷʪʦʡ ʩʪʨʘʪʝʛʠʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʧʝʨʝʭʦʜ ʦʪ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʚʝʥʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ ʚʩʝ ʚʠʜʳ ʠʟʜʝʨʞʝʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʜʦʣʞʝʥ ʩʪʘʪʴ ʦʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ. 
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Abstract. At the modern stage of industrial innovative development of the Republic the goal is set for the de-

creased level of workplace injuries as the most important index reflecting professional risk. The analysis of workplace 

injuries was carried out by the statistical and analytical methods basing on the data of the Committee for Labour, So-
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ɸʅɸʃʀɿ ʊɽʂʋʑɽɻʆ ʉʆʉʊʆʗʅʀʗ ʀ ʊɽʅɼɽʅʎʀʁ  

ɺ ʇʆɼɻʆʊʆɺʂɽ ʉʇɽʎʀɸʃʀʉʊʆɺ ʇʆ ʉʇɽʎʀɸʃʔʅʆʉʊʀ  

çɹɽɿʆʇɸʉʅʆʉʊʔ ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀ ʀ ɿɸʑʀʊɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓè 
 

 ʐ.ʂ. ɸʙʠʢʝʥʦʚʘ1, ʄ.ʂ. ʄʝʜʝʥʦʚʘ2 

1 ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ,  
2 ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʅʀʈ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ  

çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ  

ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè (ɸʩʪʘʥʘ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠʤʝ-

ʝʪ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʢʦʪʦʨʳʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʩʠʣʝʥʠʷ ʧʦʩʣʝʚʫʟʦʚʩʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʫʯʝʪʦʤ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʨʘʥʘ ʪʨʫʜʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦ-

ʪʦʜʘʪʝʣʴ, ʨʳʥʦʢ ʪʨʫʜʘ, ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. 

 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʪʝʥʜʝʥʮʠʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʈɻʂʇ çʈʅʀʀʆʊ ʄʊʉɿʅ ʈʂè, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʫʟʦʚʩʢʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʦ ʦʪʜʝʣʴʥʳʤ (ʦʙʱʠʤ) ʥʘʧʨʘʚʣʝʥʠʷʤ. ʅʘʧʨʠʤʝʨ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʵʢʦʣʦʛʠʠ (5ɺ060800, 6ʄ060800), ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (5ɺ073100, 6ʄ073100). 

ʇʨʠ ʵʪʦʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʦʩʫʱʝʩʪʚʣʷʶʪ 17 ʫʯʝʙʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʟ ʢʦʪʦʨʳʭ 2 ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ (ɺʋɿ): ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝ-

ʥʠ ʂ.ʀ. ʉʘʪʧʘʝʚʘ, ʂʘʟʘʭʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ɺ ʨʘʤʢʘʭ ʦʜʥʦʫʨʦʚʥʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ (ʙʘʢʘʣʘʚʨʠʘʪ) ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʙʫʯʝʥʠʝ 14 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʫʟʦʚ: 

ʂʘʟʘʭʩʢʘʷ ʘʢʘʜʝʤʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʄ. ʊʳʥʳʰʧʘʝʚʘ, ʈʫʜʥʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, 

ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʉʝʤʠʧʘʣʘʪʠʥʩʢʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐʘʢʘʨʠʤʘ, ɾʝʟʢʘʟʛʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʆ.ɸ. ɹʘʡʢʦʥʫʨʦʚʘ, ʇʘʚʣʦʜʘʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʊʦʨʘʡʛʳʨʦʚʘ, ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪ, ɾʝʪʳʩʫʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ɾʘʥʩʫʛʫʨʦʚʘ, ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭ-

ʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʘʨʘʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ, ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ɸʤʘʥʞʦʣʦʚʘ, ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ɸʪʳʨʘʫʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɺ ʨʘʤʢʘʭ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ (ʙʘʢʘʣʘʚʨʠʘʪ + ʤʘʛʠʩʪʨʘʪʫʨʘ) ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʙʫʯʝʥʠʝ 8 ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʚʫʟʦʚ: ʂʳʟʳʣʦʨʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʨʢʳʪ-ɸʪʘ, ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɼ. ʉʝʨʠʢʙʘʝʚʘ. ʇʘʚʣʦʜʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ʉ. ʊʦʨʘʡʛʳʨʦʚʘ, ɾʝʪʳʩʫʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ɾʘʥʩʫʛʫʨʦʚʘ, ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʘʨʘʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ʍ. ɼʫʣʘʪʠ, ɸʣʤʘʪʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ ʠ ɸʪʳʨʘʫʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɺ ʨʘʤʢʘʭ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ (ʙʘʢʘʣʘʚʨʠʘʪ + ʤʘʛʠʩʪʨʘʪʫʨʘ + ʜʦʢʪʦʨʘʥʪʫʨʘ) ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʙʫ-

ʯʝʥʠʝ ʪʦʣʴʢʦ (!) ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʫʵʟʦʚʘ. 

ɺ ʮʝʣʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘ-

ʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,8 % (ʪʘʙʣʠʮʘ 1).  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʪʦʣʴʢʦ 60 % ʦʪ ʧʦʩʪʫʧʠʚʰʠʭ ʟʘʢʘʥʯʠʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʪʘʥʦʚʷʪʩʷ ʜʠʧʣʦ-

ʤʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʪʨʫʜʘ. 
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ʊʘʙʣʠʮʘ 1 

ʉʚʝʜʝʥʠʷ ʦ ʢʦʥʪʠʥʛʝʥʪʝ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʈʂ ʟʘ 2016 ʛʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ  

ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè, ʯʝʣʦʚʝʢ 

ʋʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʇʨʠʝʤ ʏʠʩʣʝʥʥʦʩʪʴ ɺʳʧʫʩʢ 

ɹʘʢʘʣʘʚʨʠʘʪ, ʚʩʝʛʦ 147692 477074 138004 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 5B073100 1064 3018 708 

ʉʦʦʪʥʦʰʝʥʠʝ (%) 0,72 % 0,63 % 0,51 % 

ʄʘʛʠʩʪʨʘʪʫʨʘ, ʚʩʝʛʦ 19074 32893 16445 

ʚ ʪʦʤ ʯʠʩʣʝ 6M073100 90 154 68 

ʉʦʦʪʥʦʰʝʥʠʝ (%) 0,47 % 0,47 % 0,41 % 

 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 1 ʩʪʘʪʴʠ 202 ʊʨʫʜʦʚʦʛʦ ʂʦ-

ʜʝʢʩʘ ʈʂ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ 

ʙʦʣʝʝ 50 ʨʘʙʦʪʥʠʢʦʚ), ʩʦʟʜʘʝʪʩʷ ʩʣʫʞʙʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʜʦ 50 ʯʝʣʦʚʝʢ) ʚʚʦʜʠʪʩʷ 

ʜʦʣʞʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʝ ʪʨʫʜʘ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʙʦ ʦʙʷʟʘʥʥʦʩʪʠ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʭ ʦʛʨʘʥʠʯʝʥʘ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ. ɺ ʂʘʟʘʭʩʪʘʥʝ, ʩʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʡʩʪʚʫʝʪ 236 ʪʳʩʷʯ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʟ 

ʥʠʭ 6128 ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (ʛʜʝ ʨʘʙʦʪʘʶʪ ʦʪ 50 ʜʦ 250 ʯʝʣʦʚʝʢ), ʢʦʪʦʨʳʝ ʦʙʷʟʘʥʳ 

ʠʤʝʪʴ ʩʣʫʞʙʫ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠʤʝʝʪʩʷ. ʅʦ ʝʩʪʴ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ ʪʨʫʜʘ. ɺʦʧʨʦʩʳ ʦʭʨʘʥʳ ʪʨʫʜʘ (ʆʊ), ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʊɹ) ʠ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʆʆʉ) ʷʚʣʷʶʪʩʷ ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʧʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʠ 

ʟʘʢʨʝʧʣʷʶʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʟʘ ʦʜʥʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠ-

ʝʤ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʢʘʜʨʦʚʳʤ ʚʦʧʨʦʩʘʤ ʥʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʆʊ ʩ ʫʯʝʪʦʤ ʟʥʘʥʠʡ ʧʦ ʊɹ ʠ ʆʉ (HSE-ʤʝʥʝʜʞʤʝʥʪ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʙʦʣʴʰʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʩ ʫʯʝʪʦʤ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ, ʢʦ-

ʛʜʘ ʥʘ ʙʘʟʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʧʦʩʣʝʚʫʟʦʚʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ʨʘʤʢʘʭ ʤʘʛʠʩʪʨʘʪʫʨʳ ʠʣʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʠʤʝʥʥʦ ʚ ʧʦʩʣʝʚʫʟʦʚʩʢʦʤ ʘʩʧʝʢʪʝ. 

ʉʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʚ ʨʘʤʢʘʭ ʙʘʢʘʣʘʚʨʠʘʪʘ ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʤʘʪʝʨʠʘʣʴ-

ʥʳʭ, ʢʘʜʨʦʚʳʭ ʠ ʪ.ʜ.) ʚ ʪʝʯʝʥʠʝ 4-ʭ ʣʝʪ. ɺ ʨʘʤʢʘʭ ʙʘʢʘʣʘʚʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʣʠʰʴ ʦʩʥʦʚʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʕʪʠ ʟʥʘʥʠʷ ʫʛʣʫʙʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ. ɺ ʨʘʤ-

ʢʘʭ ʤʘʛʠʩʪʨʘʪʫʨʳ (ʥʘʧʨʠʤʝʨ, ʧʨʦʬʠʣʴʥʦʡ 1-1,5 ʛʦʜʘ) ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʝʨʝʧʦʜʛʦʪʦʚʢʦʡ ʚ ʪʝ-

ʯʝʥʠʝ 1-2 ʣʝʪ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠ-

ʩʪʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʙʫʜʫʱʝʛʦ ʨʘʙʦʪʦʜʘʪʝʣʷ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʘʢʪʠʢʦʡ ʚʳʩʰʝʛʦ ʟʘʨʫʙʝʞʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʢʫʨʩ çScience of Occupational Health, Safety and the 

Environmentè).  

ʂʦʤʧʣʝʢʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʋʧʨʘʚʣʝʥʠʝ ʚ ʩʬʝ-

ʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (HSE-ʤʝʥʝʜʞʤʝʥʪ)è ʦʮʝʥʠʚʘ-

ʶʪʩʷ ʚʝʩʴʤʘ ʦʧʪʠʤʠʩʪʠʯʥʦ. ʆʯʝʚʠʜʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ï ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʪʝʤ 

ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘ ʜʘʥʥʘʷ ʩʧʝʮʠʘʣʴʥʦʩʪʴ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʝʤ, ʯʪʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʠʤʝʥʥʦ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʨʘʤʢʘʭ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʛʫʣʷʪʦʨʘ ʚ ʧʦʜʛʦʪʦʚ-

ʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ 

ʈɻʂʇ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴ-

ʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʛʦʪʦʚʢʫ ʢʦʤʧʝ-

ʪʝʥʪʥʦʛʦ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 
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Abstract. Training of specialists is of utmost importance for efficient solving of the issues on safety and labour 

protection. The article presents the analysis of the current situation in training of specialists majoring in health and 

safety and environmental protection in higher educational institutions of the Republic of Kazakhstan, which are on-fire 

at the labour market. The issue of the necessity of the complex approach and gradual intensification of postgraduate 

educational program taking into account the international practice is considered. 
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ʉʇʆʉʆɹ ʌʆʈʄʆɺɸʅʀʗ ʆɹʒɽʄʅʓʍ ɼɽʊɸʃɽʁ ʆɼɽɾɼʓ 
 

 ʅ. ɸʨʪʠʢʙʘʝʚʘ1, ɺ.ʄ. ɼʞʘʥʧʘʠʟʦʚʘ2, ɾ.ɸ. ʈʘʭʤʘʥʢʫʣʦʚʘ3, 

ʄ.ʂ. ʐʝʨʪʘʝʚʘ4, ɸ.ɸ. ɹʘʪʳʨʢʫʣʦʚʘ5, ɹ.ʇ. ʊʦʨʝʙʘʝʚ6 
1, 3, 4, 5, 6 ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 2 ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʋʟʙʝʢʠʩʪʘʥ 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʫʝʟʦʚʘ (ʐʳʤʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʘʢʝʪʦʚ, ʩʬʦʨʤʦʚʘʥʥʳʭ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʠ ʧʨʝʜʣʦʞʝʥʦ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʬʦʨʤʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʟʘʢʨʝʧʣʝʥʠʝ ʬʦʨʤʳ, ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘ-

ʢʝʪʦʚ, ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʨʘʙʦʯʘʷ ʩʨʝʜʘ, ʧʦʣʠʤʝʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ, ʧʘʢʝʪ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ. 
 

ɺʚʝʜʝʥʠʝ: ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [4, 6, 7] ʜʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʚʝʪʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʝʢʩʪʠʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʧʘʢʝʪʦʚ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʆʜ-

ʥʠʤ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʦʨʤʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʠ ʬʦʨʤʦʚʘʥʠʠ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ, ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʠʢʣʘʜʥʳʭ (ʜʫʙʣʠʨʫʶʱʠʭ) ʤʘʪʝʨʠʘʣʦʚ ʭʠ-

ʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʩʨʝʜʘʤʠ ʠ ʧʦʣʠʤʝʨʥʳʤʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ 

ʢʦʣʣʘʛʝʥʘ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʜʝʪʘʣʝʡ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʘʢʝʪʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʷʚʣʷʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʟʘʜʘʥʥʦʡ ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ ʦʜʝʞʜʳ. ʆʙʲʸʤʥʘʷ ʬʦʨʤʘ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ 

ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʯʣʝʥʝʥʠʝʤ ʝʛʦ ʥʘ ʯʘʩʪʠ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʪʘʯ-

ʢʠ, ʰʚʳ ʠ ʨʝʣʴʝʬʳ, ʩʢʣʘʜʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʦʚʦʯʥʳʭ ʩʚʦʡʩʪʚ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [7] ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʢʣʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʢʣʝʝʚʦʡ ʦʩʥʦʚʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ ʥʘ ʦʧʝʨʘʮʠʷʭ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʠ ʜʫʙʣʠʨʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ. ɺ ʜʘʥʥʦʤ ʫʩʪʨʦʡ-

ʩʪʚʝ ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʩʧʦʩʦʙʫ ʚʢʣʶʯʝʥʳ ʦʧʝʨʘʮʠʠ ʫʢʣʘʜʳʚʘʥʠʷ ʧʘʢʝʪʘ ʜʝʪʘʣʝʡ ʩ ʪʝʨʤʦʢʣʝʝʚʦʡ ʧʨʦʢʣʘʜʢʦʡ ʥʘ 

ʥʠʞʥʶʶ ʧʦʜʫʰʢʫ ʧʨʝʩʩʘ, ʦʧʫʩʢʘʥʠʝ ʚʝʨʭʥʝʡ ʧʦʜʫʰʢʠ ʧʨʝʩʩʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʟʦʨʘ, ʧʨʦʧʘʨʠʚʘʥʠʝ ʯʝʨʝʟ ʚʝʨʭʥʶʶ ʠ 

ʥʠʞʥʶʶ ʧʦʜʫʰʢʠ ʧʨʝʩʩʘ, ʬʦʨʤʦʚʘʥʠʝ ʧʨʝʩʩʦʚʘʥʠʝʤ ʠ ʚʘʢʫʫʤʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʥʠʞʥʶʶ ʧʦʜʫʰʢʫ ʧʨʝʩʩʘ [8]. 

ɺ ʜʨʫʛʦʤ ʠʟʚʝʩʪʥʦʤ ʩʧʦʩʦʙʝ ʠ ʫʩʪʨʦʡʩʪʚʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʦʧʘʨʠʚʘʥʠʝ ʫʯʘʩʪ-

ʢʘ ʜʝʪʘʣʠ ʦʜʝʞʜʳ ʩ ʚʠʙʨʦʚʦʟʜʝʡʩʪʚʠʝʤ ʠ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʦʥʝ ʦʙʨʘʙʦʪʢʠ ʩʦ ʩʪʦʨʦʥʳ ʣʠʮʝʚʦʡ 

ʯʘʩʪʠ ʥʝ ʙʦʣʝʝ 160oC ʠ ʩʦ ʩʪʦʨʦʥʳ ʠʟʥʘʥʦʯʥʦʡ ʯʘʩʪʠ ʥʝ ʤʝʥʝʝ 140oʉ ʧʨʦʧʘʨʠʚʘʥʠʝ ʧʨʝʢʨʘʱʘʶʪ, ʘ ʚʠʙʨʦʚʦʟ-

ʜʝʡʩʪʚʠʝ ʧʨʦʚʦʜʷʪ ʜʦ ʧʨʠʜʘʥʠʷ ʫʯʘʩʪʢʫ ʜʝʪʘʣʠ ʟʘʜʘʥʥʦʡ ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ. ʇʨʠ ʵʪʦʤ ʚʦʟʜʝʡʩʪʚʠʝ ʚʠʙʨʘʮʠʠ 

ʧʨʦʚʦʜʷʪ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʦ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʟʥʘʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ. ʇʦʩʣʝ ʵʪʦʛʦ ʫʯʘʩʪʦʢ ʜʝʪʘʣʠ ʧʦʜ-

ʚʝʨʛʘʶʪ ʧʨʝʩʩʦʚʘʥʠʶ [5].  

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʘʤ ʧʨʦʮʝʩʩ 

ʦʯʝʥʴ ʩʣʦʞʥʳʡ, ʘ ʪʘʢʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʠʟ-ʟʘ ʟʘʤʠʥʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ɺʊʆ ʥʘ 

ʯʘʩʪʷʭ ʫʯʘʩʪʢʦʚ ʬʦʨʤʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʣʠʞʝ ʢ ʥʝʜʝʬʦʨʤʠʨʫʝʤʦʡ ʟʦʥʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʠʣʠ ʟʘʤʝʥʳ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ ʥʫʞʥʦ ʤʝʥʷʪʴ ʤʘʪʨʠʮʫ ʠ ʧʫʘʥʩʦʥ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʀʟʚʝʩʪʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʩʫʰʢʠ ï ʬʦʨʤʦʬʠʢʩʘʮʠʠ ʛʦʣʦʚʥʳʭ ʫʙʦʨʦʚ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʧʝʨʬʦʨʠʨʦʚʘʥ-

ʥʫʶ ʬʦʨʤʫ, ʘ ʪʘʢʞʝ ʪʦʥʢʫʶ ʵʣʘʩʪʠʯʥʫʶ ʤʝʤʙʨʘʥʫ. ʊʦʥʢʘʷ ʵʣʘʩʪʠʯʥʘʷ ʤʝʤʙʨʘʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʘʢʫʫʤʘ ʚʥʫʪʨʠ 

ʢʦʣʦʜʢʠ ʧʣʦʪʥʦ ʦʙʣʝʛʘʝʪ ʠʟʜʝʣʠʝ ʠ ʬʠʢʩʠʨʫʝʪ ʬʦʨʤʫ ʠʟʜʝʣʠʷ [3].  

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʝʤʙʨʘʥʘ ʥʘʨʫʞʥʦʛʦ ʢʦʣʧʘʢʘ, ʦʧʫʩʢʘʶʱʘʷʩʷ ʩ ʜʘʚ-

ʣʝʥʠʝʤ ʠ ʧʦʜʘʶʱʘʷ ʚʣʘʛʫ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʜʘʚʣʝʥʠʠ ʤʝʤ-

ʙʨʘʥʳ ʥʘ ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ-ʢʦʣʦʜʢʫ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠʟʤʝʥʠʪʩʷ, ʪʦ ʝʩʪʴ ʢʘʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷ-

ʥʠʷ ʥʘʨʫʞʥʦʛʦ ʢʦʣʧʘʢʘ ʩ ʤʝʤʙʨʘʥʦʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʦʜʝʞʜʳ ʥʫʞʥʦ ʙʫʜʝʪ ʤʝʥʷʪʴ 

ʢʦʣʧʘʢ ʩ ʤʝʤʙʨʘʥʦʡ. 

ʋʯʠʪʳʚʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟʤʝʥʷʪʴ ʫʛʦʣ ʤʝʞʜʫ ʥʠʪʷʤʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ 

ʜʝʬʦʨʤʘʮʠʠ ʩʝʪʢʠ ʪʨʝʙʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ, ʠ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʢʘʥʠ ʧʝʨʝʢʦʩʫ ʚʦʟʥʠʢʘʶʪ ʦʪ ʚʟʘʠʤ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʠʪʝʡ ʠ ʪʨʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʣʳ, ʜʘʚʣʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʝʩʩʦʚʘʥʠʷ ʥʠʪʠ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʧʘʢʝʪʘ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʫʩʠʣʠʷʤ ʠ ʥʝ-

ʚʠʜʠʤʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. ɸ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʥʦʩʢʠ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ, 
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ʫʭʫʜʰʘʝʪʩʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʛʠʛʠʝʥʠʯʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʢʘʥʝʡ ʧʘʢʝʪʦʚ ʧʦʩʣʝ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʪ.ʝ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʠ-ʧʘʢʝʪʳ ʪʝʨʷʶʪ ʩʚʦʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘ 15-21 % [2]. 

ɿʘʜʘʯʝʡ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪʬʦʨʤʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞ-

ʜʳ ʢʘʢ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʬʦʨʤʳ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ 

ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ [1].  

ʉʫʱʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʬʦʨʤʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʚʝʨʭʥʝʡ ʬʦʨʤʳ ʠ ʥʠʞʥʝʡ ʨʝʟʠʥʦʚʦʡ ʤʝʤ-

ʙʨʘʥʳ. ʇʝʨʬʦʨʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ʦʙʦʨʫʜʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʥʘ ʦʙʨʘʙʘʪʳʚʘ-

ʝʤʳʡ ʤʘʪʝʨʠʘʣ ʥʘʥʦʩʠʪʩʷ ʬʠʢʩʠʨʫʶʱʠʡ ʧʦʣʠʤʝʨ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʝʨʭʥʦʩʪʴ ʚʝʨʭʥʝʡ ʬʦʨʤʳ ʨʘʟʦʛʨʝʚʘʝʪʩʷ ʪʝʧ-

ʣʳʤ ʚʦʟʜʫʭʦʤ. ʉʥʠʟʫ ʥʘ ʫʩʪʘʥʦʚʢʫ ʧʨʠ ʧʦʜʘʯʝ ʚʦʟʜʫʭʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʨʝʟʠʥʦʚʘʷ ʤʝʤʙʨʘʥʘ ʧʨʠʞʠ-

ʤʘʝʪ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʢ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ. ʄʝʤʙʨʘʥʘ ʧʦʚʪʦʨʷʝʪ ʭʦʜ ʜʝʬʦʨʤʘʮʠʠ ʠ ʫʩʠʣʠʚʘʝʪ 

ʝʸ, ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʣʠʰʥʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʜʝʪʘʣʴ ʦʜʝʞʜʳ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʭʨʘʥʷʶʪʩʷ, ʠ ʧʦʣʫʯʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʫʩʪʦʡʯʠʚʘʷ ʬʦʨʤʘ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʷʩʥʷʝʪʩʷ ʯʝʨʪʝʞʘʤʠ, ʛʜʝ ʥʘ ʨʠʩ. 1 ï ʦʙʱʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʬʦʨʤʦʚʘ-

ʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ, ʥʘ ʨʠʩ. 2 ïʚ ʠʜ ɸ ʥʘ ʨʠʩ. 1 ʚ ʩʝʯʝʥʠʠ.  

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ-ʢʦʣʦʜʢʠ 1 

ʩ ʦʪʚʝʨʩʪʠʷʤʠ (ʬʦʨʩʫʥʢʘʤʠ) 2, ʪʨʫʙʦʧʨʦʚʦʜʦʚ 3, ʝʤʢʦʩʪʠ 4, ʬʝʥʘ 5, ʨʝʟʠʥʦʚʦʡ ʤʝʤʙʨʘʥʳ 6, ʢʦʤʧʨʝʩʩʦʨʘ 7, ʤʘ-

ʥʦʤʝʪʨʘ 8, ʤʘʪʝʨʠʘʣ 9, ʢʦʨʧʫʩʘ 10. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʆʙʱʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ 
 

 
 

ʈʠʩʫʥʦʢ 2. ɺʠʜ ɸ ʚ ʩʝʯʝʥʠʠ ʦʙʱʝʛʦ ʚʠʜʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ 
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ʋʩʪʘʥʦʚʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʥʠʟʫ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 1 ʥʘʜ ʨʝʟʠʥʦʚʦʡ ʤʝʤʙʨʘʥʦʡ 6 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʪʢʘʥʴ (ʤʘʪʝʨʠʘʣ) 9, ʥʘʧʨʠʤʝʨ, ʩʧʠʥʢʘ ʤʫʞʩʢʦʛʦ ʧʠʜʞʘʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ. ʇʦ-

ʩʣʝ ʯʝʛʦ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ 2 ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 1 ʧʦʜʘʸʪʩʷ ʠʟ ʸʤʢʦʩʪʠ 4 ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜ 3 ʧʦʣʠʤʝʨʥʦ-

ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ (ʥʘ ʤʘʪʝʨʠʘʣ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʬʝʥʘ 

5 ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜ 3 ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʘʝʪʩʷ ʪʝʧʣʳʡ ʚʦʟʜʫʭ. ʇʦʩʣʝ ʯʝʛʦ ʢʦʤʧʨʝʩʩʦʨ 7 ʯʝʨʝʟ ʪʨʫʙʳ 3 ʥʘʯʠʥʘʝʪ 

ʧʦʜʘʚʘʪʴ ʚʦʟʜʫʭ ʜʦ ʥʫʞʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʢʦʪʦʨʦʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʥʦʤʝʪʨʘ 8) ʥʘ ʬʦʨʤʦʦʙʨʘʟʫʶʱʫʶ 

ʨʝʟʠʥʦʚʫʶ ʤʝʤʙʨʘʥʫ 6, ʢʦʪʦʨʘʷ ʞʝʩʪʢʦ ʢʨʝʧʠʪʩʷ ʧʦ ʢʨʘʷʤ ʢ ʢʦʨʧʫʩʫ 10. ʈʝʟʠʥʦʚʘʷ ʤʝʤʙʨʘʥʘ 6, ʥʘʩʳʱʘʷʩʴ ʚʦʟ-

ʜʫʭʦʤ ʠ ʜʝʬʦʨʤʠʨʫʷʩʴ, ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 1. ɿʘ ʩʯʝʪ ʧʦʜʘʯʠ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ ʠʟ ʬʝʥʘ 

5 ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʇʂʄ. ʇʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚʦʟʜʫʭ ʠʟ ʤʝʤʙʨʘʥʳ 6 ʦʪʩʘʩʳʚʘʝʪʩʷ. ɼʘʚʣʝʥʠʝ ʚ ʢʘ-

ʤʝʨʝ ʧʦʜ ʨʝʟʠʥʦʚʦʡ ʤʝʤʙʨʘʥʦʡ 6 ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʥʦʤʝʪʨʘ 8. ʇʦʜʥʠʤʘʝʪʩʷ ʧʝʨʬʦʨʠʨʦʚʘʥʥʘʷ 

ʬʦʨʤʘ 1 ʠ ʧʦʣʫʬʘʙʨʠʢʘʪ (ʤʘʪʝʨʠʘʣ) 9 ʩʥʠʤʘʝʪʩʷ ʚʨʫʯʥʫʶ ʩ ʫʩʪʘʥʦʚʢʠ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ. 
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Abstract. The results of the study and analysis of physical and mechanical properties of bundles, moulded by 

existing and proposed technologies, are given and a new device for forming of volumetric garments is suggested. 
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ʋʉʊɸʅʆɺʂɸ ɼʃʗ ʆɹʈɸɿʆɺɸʅʀʗ ʌʆʈʄʓ  

ɺ ʆɹʒɽʄʅʓʍ ʋʏɸʉʊʂɸʍ ʐɺɽʁʅʓʍ ʀɿɼɽʃʀʁ 
 

 ɼ.ɸ. ɹʘʭʨʠʜʜʠʥʦʚʘ1, ɺ.ʄ. ɼʞʘʥʧʘʠʟʦʚʘ2, ɾ.ʄ. ɸʛʘʜʠʣʦʚʘ3, 

ʐ.ɽ. ʈʩʤʘʭʘʥʙʝʪʦʚʘ4, ʐ.ʂ. ɹʝʡʩʝʥʙʘʝʚʘ5, ɹ. ʊʦʨʝʙʘʝʚ6 
1, 3, 4, 5, 6 ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 2 ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʋʟʙʝʢʠʩʪʘʥ 

ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ɸʫʝʟʦʚʘ (ʐʳʤʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʦʮʝʩʩʝ ɺʊʆ ʪʢʘʥʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʘʚʣʝʥʠʶ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʠʪʠ ʚ ʪʢʘʥʠ ʩʧʣʶʱʠʚʘ-

ʶʪʩʷ, ʧʦʷʚʣʷʶʪʩʷ ʧʣʦʩʢʠʝ ʫʯʘʩʪʢʠ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʠ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʠʜʘʥʠʷ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʬʦʨʤʳ ʚ 

ʜʝʪʘʣʷʭ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʩʭʝʤʳ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʥʦʚʦʡ ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʡ 

ʚʘʢʫʫʤʥʦ-ʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʧʨʠʜʘʝʪ ʪʨʝʙʫʝʤʫʶ ʬʦʨʤʫ ʦʙʲʝʤʥʳʤ ʫʯʘʩʪʢʘʤ ʚ ʜʝʪʘʣʷʭ 

ʦʜʝʞʜʳ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʢ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʨʘʟʨʳʚʥʘʷ 

ʥʘʛʨʫʟʢʘ ʪʢʘʥʠ ʜʦ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʩʣʝ ʚʣʘʞ-

ʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʘʢʫʫʤʥʦ-

ʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ, ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʝʩʩ, ʫʩʪʘʥʦʚʢʘ, ʧʦʜʫʰʢʘ, ʚʘʢʫʫʤ. 

 

ɺʚʝʜʝʥʠʝ: ʇʨʦʠʟʚʦʜʩʪʚʦ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʟʘʥʠʤʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦʮʝʩʩʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʝʨʭʥʠʭ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʪʘʢ 

ʢʘʢ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʩʩʦʚʘʥʠʷ, ʟʘʚʠʩʠʪ, 

ʢʘʢ ʚʳʛʣʷʜʠʪ ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ. ɺʣʘʞʥʦ-ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʠʜʘʸʪ ʟʘʢʦʥʯʝʥʥʳʡ ʚʠʜ ʠ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠʟ-

ʛʦʪʦʚʣʷʝʤʦʛʦ ʰʚʝʡʥʦʛʦ ʠʟʜʝʣʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʦʚ, ʤʝʪʦʜʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ ʚ 

ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ, ʤʝʭʘʥʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ, ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʦʜʝʞ-

ʜʳ ʩ ʫʯʝʪʦʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʬʦʨʤʦʦʙ-

ʨʘʟʦʚʘʥʠʷ ʟʘʤʝʪʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʢʘʥʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ ʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʠ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʚʣʘʞʥʦ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʝʨʭʥʠʭ ʠʟʜʝʣʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʩʩʳ, ʠ ʦʜʠʥ ʠʟ ʥʠʭ ï ʵʪʦ ʛʣʘʜʠʣʴʥʳʡ ʧʨʝʩʩ 

ʜʣʷ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ, ʩʦʜʝʨʞʘʱʠʡ ʦʙʦʛʨʝʚʘʝʤʳʝ ʧʦʜʫʰʢʠ, ʦʜʥʘ ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʤʘʪʨʠʮʫ, ʘ ʜʨʫʛʘʷ ï ʩʤʝʥʥʳʡ ʧʫʘʥʩʦʥ ʠ ʩʚʷʟʘʥʘ ʩ ʧʨʠʚʦʜʦʤ [4]. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʩʩ ʜʣʷ 

ʬʦʨʤʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ, ʩʦʜʝʨʞʘʱʠʡ ʦʙʦʛʨʝʚʘʝʤʳʝ ʧʦʜʫʰʢʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʤʘʪʨʠʮʫ, ʘ ʜʨʫʛʘʷ ï 

ʩʤʝʥʥʳʡ ʧʫʘʥʩʦʥ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦ-

ʩʪʠ ʧʦʜʫʰʢʠ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ [5]. 

ʌʦʨʤʘ ʧʫʘʥʩʦʥʘ ʠ ʤʘʪʨʠʮʳ ʚ ʵʪʠʭ ʫʩʪʘʥʦʚʢʘʭ ʧʦʩʪʦʷʥʥʘʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʭ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠʣʠ ʟʘʤʝʥʳ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ ʥʫʞʥʦ ʤʝʥʷʪʴ ʤʘʪʨʠʮʫ ʠ ʧʫʘʥʩʦʥ, ʘ ʵʪʦ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʫʱʝ-

ʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʟʘʪʨʘʪʘ ʚʨʝʤʝʥʠ ʥʘ ʬʦʨʤʦʚʘʥʠʝ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʥʠʟʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʬʦʨʤʳ ʦʪʬʦʨʤʦʚʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʰʚʝʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʩʫʰʢʠ-ʬʦʨʤʦʬʠʢʩʘʮʠʠ ʛʦʣʦʚʥʳʭ ʫʙʦʨʦʚ, 

ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ-ʢʦʣʦʜʢʫ, ʘ ʪʘʢʞʝ ʪʦʥʢʫʶ ʵʣʘʩʪʠʯʥʫʶ ʤʝʤʙʨʘʥʫ. ʊʦʥʢʘʷ ʵʣʘʩʪʠʯʥʘʷ 

ʤʝʤʙʨʘʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʘʢʫʫʤʘ ʚʥʫʪʨʠ ʢʦʣʦʜʢʠ ʧʣʦʪʥʦ ʦʙʣʝʛʘʝʪ ʠʟʜʝʣʠʝ ʠ ʬʠʢʩʠʨʫʝʪ ʬʦʨʤʫ ʢʦʣʧʘʢʘ [3]. 

ʄʝʤʙʨʘʥʘ ʥʘʨʫʞʥʦʛʦ ʢʦʣʧʘʢʘ ʦʧʫʩʢʘʝʪʩʷ ʩ ʜʘʚʣʝʥʠʝʤ ʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ 

ʜʘʚʣʝʥʠʠ ʤʝʤʙʨʘʥʳ ʥʘ ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠʟʤʝʥʠʪʩʷ, ʪʦ ʝʩʪʴ ʢʘʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʥʘʨʫʞʥʦʛʦ ʢʦʣʧʘʢʘ ʩ ʤʝʤʙʨʘʥʦʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʦʜʝʞʜʳ ʥʫʞʥʦ ʙʫʜʝʪ 

ʤʝʥʷʪʴ ʢʦʣʧʘʢ ʩ ʤʝʤʙʨʘʥʦʡ. ʋʯʠʪʳʚʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠʟ-

ʤʝʥʷʪʴ ʫʛʦʣ ʤʝʞʜʫ ʥʠʪʷʤʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʜʝʬʦʨʤʘʮʠʠ ʩʝʪʢʠ ʪʨʝʙʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ, ʠ ʩʠʣʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʢʘʥʠ ʧʝʨʝʢʦʩʫ ʚʦʟʥʠʢʘʶʪ ʦʪ ʚʟʘʠʤʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʠʪʝʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʪʨʝʥʠʷ ʤʝʞʜʫ ʥʠʪʷʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʣʳ, ʜʘʚʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʩʩʦʚʘʥʠʷ ʥʠʪʠ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʧʘ-

ʢʝʪʘ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʫʩʠʣʠʷʤ ʠ ʥʝʚʠʜʠʤʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. ɸ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ 

ʥʦʩʢʠ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʫʭʫʜʰʘʝʪʩʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʛʠ-

ʛʠʝʥʠʯʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʢʘʥʝʡ-ʧʘʢʝʪʦʚ ʧʦʩʣʝ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
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ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʰʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʪ.ʝ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʠ-ʧʘʢʝʪʳ ʪʝʨʷʶʪ ʩʚʦʠ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘ 15-21 % [1].  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦ-

ʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʩʣʝʜʫʝʤʦʡ ʪʢʘʥʠ ʥʘ ʨʘʟʨʳʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪ-

ʢʠ ʠ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ ɺʊʆ ʩ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʩ ʨʘʟ-

ʨʳʚʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʙʦʨʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʪʢʘʥʝʡ ʠ ʜʨʫʛʠʭ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ çAUTOGRAPH AG-1è. ʈʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟ ʩʦʧʦʩʪʘʚʣʷʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʜʦ ʠ ʧʦʩʣʝ ɺʊʆ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʪʢʘʥʠ ʥʘ ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ  ʧʦʢ. ʨʘʟʨʚ. ʥʘʛ (ʅ) ʉʨʜ. ʧʦʢ-ʣ ɹ ʇʦʢʘʟʘʪʝʣʴ ʵʣʘʩʪʠʯʥʦʩʪʠ ʉʨʜ. ʧʦʢ-ʣ ɹ

1 ʊʨʠʢʦʪʘʞ ʜʦ 

ɺʊʆ 

ʇʦ ʜʣʠʥʝ  219,812 190,074 108,424 106,558 

160,337 104,692 

2 ʇʦ ʰʠʨʠʥʝ 160,006 164,996 154,024 165,360 

169,987 176,696 

3 ʊʨʠʢʦʪʘʞ 

ʧʦʩʣʝ ɺʊʆ 

ʇʦ ʜʣʠʥʝ  171,712 177,812 80,3660 79,0310 

183,912 77,6960 

4 ʇʦ ʰʠʨʠʥʝ 153,300 150,256 170,366 170,178 

147,212 169,991 

 

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʀʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʢʘʥʠ ʧʦʩʣʝ ɺʊʆ 

ʠ ʧʨʝʩʩʦʚʘʥʠʷ ʟʘʤʝʪʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʨʳʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʪʢʘʥʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʪʢʘʥʝʡ ʜʦ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʣʠʥʝ ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʝʪʩʷ 

190,074 ʅ, ʧʦ ʰʠʨʠʥʝ 164,996 ʅ, ʘ ʧʦʩʣʝ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʳʚʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʦ ʜʣʠʥʝ ʤʘʪʝʨʠʣʘ ʚ ʩʨʝʜʥʝʤ ʩʥʠʞʘʝʪʩʷ ʥʘ 177,82 ʅ, ʧʦ ʰʠʨʠʥʝ ʥʘ 150,256 ʅ. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʵʪʦ ʚ 

ʧʨʦʮʝʥʪʘʭ, ʪʦ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʪʢʘʥʝʡ ʧʦʩʣʝ ɺʊʆ ʠ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦ ʜʦʣʝʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʤʘ-

ʪʝʨʠʘʣʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 6,5 %, ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʪʢʘʥʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 8,94 %. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʢʘʥʠ ʩʥʠʟʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 7,72 %. ʕʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʥʝʛʘ-

ʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʦʜʝʞʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʠʟʥʦʩʫ 

ʦʜʝʞʜʳ.  

ʀʟ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʦʙʟʦʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ ʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʠ ʩʜʝʣʘʥʳ 

ʚʳʚʦʜʳ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʚʣʘʞʥʦ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʰʚʝʡʥʳʭ 

ʠʟʜʝʣʠʡ. ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʝʨʭʥʠʭ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʫʩʪʘʥʦʚʢʘ 

ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʠ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ [2].  

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ ï ʢʦʣʦʜʢʫ, 

ʚʳʧʦʣʥʝʥʥʫʶ ʚ ʚʠʜʝ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʧʦʜʫʰʝʢ, ʧʨʠ ʵʪʦʤ ʚ ʚʝʨʭʥʝʡ ʧʦʜʫʰʢʝ ʫʩʪʘʥʦʚʣʝʥʳ ʬʦʨʩʫʥʢʠ ʜʣʷ ʧʦ-

ʜʘʯʠ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʧʣʦʛʦ ʚʦʟʜʫʭʘ, ʘ ʧʝʨʬʦʨʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʥʠʞʥʝʡ ʧʦʜʫʰʢʝ, ʩʦʝʜʠʥʝʥʥʦʡ ʩ 

ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚʢʦʡ. ɺ ʚʝʨʭʥʝʡ ʧʦʜʫʰʢʝ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʜʘʯʘ ʪʝʧʣʦʪʳ ʠ ʧʦʣʠʤʝʨʘ, ʥʠʞʥʷʷ ʧʦʜʫʰʢʘ ʠʤʝʝʪ 

ʧʣʦʩʢʦ-ʦʙʲʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʧʝʨʬʦʨʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʚʦʟʜʫʭʦʦʪʩʦʩʦʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʩ ʧʝʨʬʦʨʘʮʠʝʡ 

ʥʠʞʥʝʡ ʧʦʜʫʰʢʠ ʧʦʚʪʦʨʷʝʪ ʭʦʜ ʜʝʬʦʨʤʘʮʠʠ ʠ ʫʩʠʣʠʚʘʝʪ ʝʸ, ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʣʠʰʥʠʭ ʥʘʛʨʫ-

ʟʦʢ ʥʘ ʜʝʪʘʣʴ ʦʜʝʞʜʳ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʭʨʘʥʷʶʪʩʷ, ʠ ʧʦʣʫʯʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʥʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦʷʩʥʷʝʪʩʷ ʯʝʨʪʝʞʘʤʠ, ʛʜʝ ʥʘ ʨʠʩ. 1. ʘ) ʦʙ-

ʱʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ; b) ʚʝʨʭʥʷʷ ʧʦʜʫʰʢʘ (ʩʝʯ. ɸ-ɸ); ʟʦʥʘ ʧʦʜʘʯʠ 

ʪʝʧʣʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʦʣʠʤʝʨʘ; ʩ) ʚʠʜ ʩʚʝʨʭʫ ʥʠʞʥʝʡ ʧʦʜʫʰʢʠ ʩ ʧʝʨʬʦʨʘʮʠʝʡ, ʥʠʞʥʠʡ ʚʠʜ ʧʦʜʫʰʢʠ ʚ ʨʘʙʦʯʝʤ 

ʧʦʣʦʞʝʥʠʠ ʩ ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʦʪʩʦʩʘ ʚʦʟʜʫʭʘ (ʩʝʯ. ɹ-ɹ). 

ʋʩʪʨʦʡʩʪʚʦ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ ʚʘʢʫʫʤʥʦʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʭʥʝʡ ʧʦʜʫʰʢʠ 1, ʚ ʢʦʪʦʨʦʡ 

ʧʨʠʩʪʨʦʝʥʳ ʥʝʩʢʦʣʴʢʦ ʬʦʨʩʫʥʦʢ 2, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʠʤʝʨʥʦ-

ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ (ʇʂʄ). ʇʂʄ ʧʦʜʘʸʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʪʨʫʙʢʠ 3 ʠʟ ʸʤʢʦʩʪʠ 4, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦ-

ʱʴʶ ʬʝʥʘ 5, ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʘʸʪʩʷ ʪʸʧʣʳʡ ʚʦʟʜʫʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (tÁ=125-130Üʉ) ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʪʢʘʥʴ 6. 

ʅʠʞʥʷʷ ʧʦʜʫʰʢʘ 7 ʚʳʧʦʣʥʝʥʘ ʩ ʧʝʨʬʦʨʘʮʠʝʡ 8, ʦʪʢʫʜʘ ʦʪʩʘʩʳʚʘʝʪʩʷ ʚʦʟʜʫʭ ʯʝʨʝʟ ʚʦʟʜʫʰʥʫʶ ʢʘʤʝʨʫ 9 ʧʨʠ 

ʧʦʤʦʱʠ ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚʢʠ 10 ʯʝʨʝʟ ʪʨʫʙʳ 11. ʉʲʝʤ ʛʦʪʦʚʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʫʯʥʫʶ. 

ʇʦʣʫʯʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʘʛʝʥ-ʧʦʣʠʤʝʨʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʤʦʛʝʥʥʫʶ ʩʫʙ-

ʩʪʘʥʮʠʶ. ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʭʦʨʦʰʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʜʦʡ, ʦʩʘʞʜʘʝʪʩʷ ʚ ʘʮʝʪʦʥʝ ʠ ʵʬʠʨʝ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ 

ʩʦʣʝʡ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʢʦʘʛʫʣʠʨʫʝʪʩʷ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʷʟʢʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʉʫʭʦʡ ʦʩʪʘʪʦʢ ʠʩʭʦʜʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʚ ʤʦʤʝʥʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 58-62 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʙʠʥʠʨʫʷ ʠʩʭʦʜʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʦʩʪʘʚ ʧʦʣʠʤʝʨ-

ʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʘʛʝʥʘ ʜʣʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʢʝʪʦʚ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ. 
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ʋʩʪʘʥʦʚʢʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʅʘ ʧʦʜʫʰʢʫ 7 ʫʢʣʘʜʳʚʘʝʪʩʷ ʪʢʘʥʴ 6, ʥʘʧʨʠʤʝʨ, ʩʧʠʥʢʘ ʤʫʞ-

ʩʢʦʛʦ ʧʠʜʞʘʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚʢʠ 10, ʯʝʨʝʟ ʧʘ-

ʪʨʫʙʢʠ 11, ʯʝʨʝʟ ʥʠʞʥʶʶ ʧʦʜʫʰʢʫ 7 ʩ ʧʝʨʬʦʨʘʮʠʝʡ 8 ʠ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ 9 ʦʪʩʘʩʳʚʘʝʪʩʷ ʚʦʟʜʫʭ. ʇʨʠ ʵʪʦʤ ʟʘ 

ʩʯʝʪ ʚʘʢʫʫʤʘ ʪʢʘʥʴ 6 ʧʦʚʪʦʨʷʝʪ ʬʦʨʤʫ ʥʠʞʥʝʡ ʧʦʜʫʰʢʠ 7 ʩ ʧʝʨʬʦʨʘʮʠʝʡ 8. ɼʣʷ ʬʠʢʩʘʮʠʠ ʵʪʦʡ ʬʦʨʤʳ ʦʧʫʩʢʘ-

ʝʪʩʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ 1, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʬʦʨʩʫʥʢʠ 2 ʠ ʩʧʝʮʠʘʣʴʥʳʡ ʬʝʥ 5, ʥʝ ʜʦʭʦʜʷ ʜʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʪʢʘʥʠ ʥʘ 5-15 ʤʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʠʶ ʜʘʚʣʝʥʠʷ. ɼʘʣʝʝ ʩ ʬʦʨʩʫʥʦʢ 2 ʠ ʬʝʥʘ 5 ʨʘʚʥʦʤʝʨʥʦ ʧʦʜʘʸʪʩʷ 

ʇʂʄ ʠ ʪʸʧʣʳʡ ʚʦʟʜʫʭ. ʇʦʩʣʝ ʯʝʛʦ ʧʦʜʘʯʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɺʘʢʫʫʤʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʜʦ ʧʦʣ-

ʥʦʡ ʬʠʢʩʘʮʠʠ ʪʨʝʙʫʝʤʦʡ ʬʦʨʤʳ (3-5 ʤʠʥ). 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʢʘʥʠ ʧʦʩʣʝ ʧʨʦʚʝ-

ʜʝʥʠʷ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʩʩʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʚʦʟʜʫʭʦʧʨʦ-

ʥʠʮʘʝʤʦʩʪʴ ʪʢʘʥʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʢʘʥʠ ʜʦ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʩʩʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 67,16 ʩʤ3/ʩʤ2ʩ. ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʥʘ ʪʢʘʥʠ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʬʦʨʤʳ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʣʠʤʝʨʦʤ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʥʘ 13,85 ʩʤ3/ʩʤ2ʩ.  

ɼʘʣʝʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʩʣʝ ʚʘʢʫʫʤʥʦ-ʬʦʨʤʦʚʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʢʘʥʠ, ʛʜʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 16,008 ʩʤ3/ʩʤ2ʩ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʙʦӡʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʬʦʨʤʳ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʪʘʙʣ. 2) 

 

 
 

ʘ) 

 
 

b) 

 

 
 

 
 

c) 

 

 
 

c) 

 
ʈʠʩʫʥʦʢ 1. ɺʘʢʫʫʤʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʠʜʘʥʠʷ ʬʦʨʤʳ ʜʝʪʘʣʷʤ ʦʜʝʞʜʳ: ʘ) ʦʙʱʠʡ ʚʠʜ;  

b) ʚʝʨʭʥʷʷ ʧʦʜʫʰʢʘ; ʩ) ʥʠʞʥʷʷ ʧʦʜʫʰʢʘ; 1 ï ʚʝʨʭʥʷʷ ʧʦʜʫʰʢʘ; 2 ï ʬʦʨʩʫʥʢʠ; 3 ï ʧʘʪʨʫʙʢʠ;  

4 ï ʝʤʢʦʩʪʴ ʜʣʷ ʇʂʄ; 5 ï ʬʝʥ; 6 ï ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʪʢʘʥʴ; 7 ï ʥʠʞʥʷʷ ʧʦʜʫʰʢʘ; 8 ï ʧʝʨʬʦʨʘʮʠʷ ʚ ʥʠʞʥʝʡ ʧʦʜʫʰʢʝ;  

9 ï ʚʦʟʜʫʰʥʘʷ ʢʘʤʝʨʘ; 10 ï ʚʘʢʫʫʤʥʘʷ ʫʩʪʘʥʦʚʢʘ; 11 ï ʪʨʫʙʳ ʜʣʷ ʧʨʦʭʦʜʘ ʚʦʟʜʫʭʘ 

 

 

 

5 

3 
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ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʦ ɺʊʆ, ʧʦʩʣʝ ʠ ʧʨʠ ʧʦʤʦʱʠ ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚʢʠ 
ˉ ʉʪʝʧʝʥʴ ɺʊʆ ʇʦʢʘʟʘʥʠʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʩʤ3/ʩʤ2ʩ) 

1 ʇʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʦ ɺʊʆ ʠ ʧʨʝʩʩʦʚʘʥʠʷ 67,16 

2 ʇʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʩʣʝ ɺʊʆ ʠ ʧʨʝʩʩʦʚʘʥʠʷ 13,85 

3 
ʇʦʢʘʟʘʪʝʣʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ  

ʧʦʩʣʝ ʚʘʢʫʫʤʥʦ-ʦʪʩʘʩʳʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ 
16,008 

 

ɺʓɺʆɼʓ 

1. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʘʚʣʝʥʠʶ, ʠ ʥʠʪʠ ʚ 

ʪʢʘʥʠ ʩʧʣʶʱʠʚʘʶʪʩʷ, ʧʦʷʚʣʷʶʪʩʷ ʧʣʦʩʢʠʝ ʫʯʘʩʪʢʠ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʪʢʘʥʠ. 

2. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʦʨʝʪʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ ʠ 

ʦʙʦʩʥʦʚʘʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʦʚʘʥʠʷ ʠ ʧʨʝʩʩʦʚʘʥʠʷ ʥʘ ʪʢʘʥʴ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ.  

3. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʢʩʧʣʫ-
ʘʪʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʥʦʩʢʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʪʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ. 
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Abstract. In the steaming process, the fabric is pressurized and the threads in the fabric become flat, the flat 

sites appear, and it negatively affects the physical and mechanical properties of the fabric. This article provides an ana-

lytical review of the existing equipment for shaping and fixing the form in details of garments, as well as detailed devel-

opment, schemes and principles of the work of a new vacuum extraction installation that gives the required shape to the 

volume sites in the garment details. The results of studies of such indicators as breathability and tensile strength of the 

fabric before steaming are presented. The breathability parameters after steaming and the breathability parameters in 

the test tissue after vacuum extraction were studied, and a comparative analysis of the above-mentioned results was 

also carried out. 

Keywords: shaping, press, installation, cushion, vacuum. 
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ɸʅɸʃʀɿ ʉʀʉʊɽʄ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʂʆʅʊʈʆʃʗ ɿɸ ʉʆɹʃʖɼɽʅʀɽʄ  

ʊʈʋɼʆɺʆɻʆ ɿɸʂʆʅʆɼɸʊɽʃʔʉʊɺɸ ʅɸ ʇʈʀʄɽʈɽ ɻʆʉʋɼɸʈʉʊɺ, ɺʍʆɼʗʑʀʍ 

ɺ ɼɽʉʗʊʂʋ ʈɽʁʊʀʅɻɸ ɻʃʆɹɸʃʔʅʆʁ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ 
 

 ʉ.ɻ. ɹʠʩʘʢʘʝʚ1, ɼ.ʂ. ʅʘʙʠʝʚ2 
1 ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ,  

2 ʨʫʢʦʚʦʜʠʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ ʘʪʪʝʩʪʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ 

ʈɻʂʇ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ  

ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè (ɸʩʪʘʥʘ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʣʦʩʴ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʦ-

ʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠ-

ʢʠ ʂʘʟʘʭʩʪʘʥ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʜʘʣʴʥʝʛʦ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʘʥʘʣʠʟʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʠʤʝʨʝ ʛʦʩʫʜʘʨʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʜʝʩʷʪʢʫ ʨʝʡʪʠʥʛʘ ʛʣʦʙʘʣʴ-

ʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 2015-2016 ʛʛ., ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʨʦʩʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʢʦʤʧʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʜʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʦʙʟʦʨ, ʨʝʢʦʤʝʥʜʘʮʠʠ. 

 

ʈʝʛʫʣʷʨʥʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʠ ʚʝʜʫʱʠʤʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʮʝʥʪʨʘʤʠ ʚʝʜʝʪʩʷ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚ ʚ ʢʣʶʯʝʚʳʭ ʩʬʝʨʘʭ, ʦʙʲ-

ʝʜʠʥʸʥʥʳʭ ʧʦ ʧʷʪʠ ʪʝʤʘʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ: 

╖ ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ;  

╖ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ;  

╖ ʧʦʣʠʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ;  

╖ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ; 

╖ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ [7]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʥʠʤ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʫʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚ ʠʟʫ-

ʯʘʣʩʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʈʝʡʪʠʥʛ ʢʘʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʈʝʡʪʠʥʛ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ. ʆʮʝʥʢʘ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʚʦʜʠʪʩʷ ʘʤʝʨʠʢʘʥʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 

ʮʝʥʪʨʦʤ The Heritage Foundation ʩʦʚʤʝʩʪʥʦ ʩ ʛʘʟʝʪʦʡ The Wall Street Journal ʧʦ ʤʝʪʦʜʠʢʝ ɺʩʝʤʠʨʥʦʛʦ ɹʘʥʢʘ.  

ɺ 2015 ʛʦʜʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʦʢʦʣʦ 200 ʩʪʨʘʥ [7]. 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʧʨʠʤʝʨʝ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚ ʜʝʩʷʪʢʫ ʧʦ ʨʝʡʪʠʥʛʫ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʐʚʝʡʮʘʨʠʷ, ʉʠʥʛʘʧʫʨ, ʉʐɸ, ɻʝʨʤʘʥʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ʗʧʦʥʠʷ, ɻʦʥʢʦʥʛ, ʌʠʥʣʷʥʜʠʷ, 

ʐʚʝʮʠʷ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ (ʧʦ ʫʙʳʚʘʥʠʶ ʤʝʩʪʘ ʚ ʨʝʡʪʠʥʛʝ). 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚ ʜʝʩʷʪʢʫ ʧʦ ʈʝʡʪʠʥʛʫ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ, ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠ-

ʪʠʷ ʢʘʢ çɺʝʨʭʦʚʝʥʩʪʚʦ ʟʘʢʦʥʘè, çʉʚʦʙʦʜʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè, çʉʚʦʙʦʜʘ ʪʨʫʜʘè (ʨʠʩʫʥʦʢ 1).  

 

                                                           
É ɹʠʩʘʢʘʝʚ ʉ.ɻ., ʅʘʙʠʝʚ ɼ.ʂ. / Bisakayev S.G., Nabiyev D.K., 2017 
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ʈʠʩ. 1. ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʝʡʪʠʥʛʘ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚ,  

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

 

ʇʦ ʢʘʪʝʛʦʨʠʠ çʚʝʨʭʦʚʝʥʩʪʚʦ ʟʘʢʦʥʘè, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʩʦʙʣʶʜʝʥʠʝ ʩʫʙʲʝʢʪʘʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʪʚʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ, ʂʘʟʘʭʩʪʘʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʪʫʧʝʥʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʩʪʨʘʥʘʭ, ʚʭʦʜʷ-

ʱʠʭ ʚ ʜʝʩʷʪʢʫ ʧʦ ʠʥʜʝʢʩʫ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʝʨʭʦʚʝʥʩʪʚʦ ʟʘʢʦʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʨʝʜʝʣʴʥʦ 

ʚʩrʦʢʦʤ ʫʨʦʚʥʝ (ʚʳʰʝ 90 ʙʘʣʣʦʚ ʧʦ 100-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ), ʪʦ ʝʩʪʴ ʩʦʙʣʶʜʝʥʠʝ ʩʫʙʲʝʢʪʘʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʪʚʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʦʙʝʩʧʝʯʝʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʨʝʜʩʪʚʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

(ʨʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩ. 2. ʈʝʡʪʠʥʛ ʂʘʟʘʭʩʪʘʥʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ,  

ʚʦʰʝʜʰʠʤʠ ʚ ʜʝʩʷʪʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʪʨʘʥ (ʧʦ ʜʘʥʥʳʤ Centre for Human Technologies) 
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ʇʦ ʦʮʝʥʢʘʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʠʤʝʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʘʚʠ-

ʪʝʣʴʩʪʚʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʠʟʥʝʩʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠ-

ʷʪʠʡ (ʨʠʩʫʥʦʢ 2). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʫʨʦʚʥʶ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʫʨʦʚʥʝʤ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚ ʜʝʩʷʪʢʫ ʨʝʡʪʠʥʛʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʤʥʦʛʦ ʚʳʰʝ, ʚ ʮʝʣʦʤ, ʩʨʝʜʠ 

ʩʪʨʘʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʠʞʝ (ʂʠʪʘʡ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʀʟʨʘʠʣʴ, ʀʪʘʣʠʷ, ʊʫʨʮʠʷ, 

ɹʝʣʘʨʫʩʴ, ʋʢʨʘʠʥʘ ʠ ʜʨ.). ʊʦ ʝʩʪʴ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. 

ʇʦ ʧʦʢʘʟʘʪʝʣʶ çʩʚʦʙʦʜʘ ʪʨʫʜʘè ʂʘʟʘʭʩʪʘʥ ʥʘʭʦʜʠʪʩʷ ʥʘ 11-ʦʤ ʤʝʩʪʝ ʚ ʨʝʡʪʠʥʛʝ, ʦʧʝʨʝʞʘʷ ʧʦʢʘʟʘʪʝʣʠ 6 

ʠʟ ʜʝʩʷʪʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʚʦʰʝʜʰʠʭ ʚ ʜʝʩʷʪʢʫ ʧʦ ʨʝʡʪʠʥʛʫ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ (ɻʝʨʤʘʥʠʷ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʐʚʝʡʮʘʨʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ʌʠʥʣʷʥʜʠʷ, ʐʚʝʮʠʷ) (ʨʠʩʫʥʦʢ 2). 

ʈʝʩʧʦʥʜʝʥʪʘʤʠ (ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ) ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ, ʢʘʢ çʩʚʦ-

ʙʦʜʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè ʠ çʩʚʦʙʦʜʘ ʪʨʫʜʘè ʦʮʝʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʥʜʝʢʩʳ 

ʧʨʝʚʳʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʚʦʰʝʜʰʠʭ ʚ ʜʝʩʷʪʢʫ ʧʦ ʨʝʡʪʠʥʛʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʘʩʪʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʪʚʘ ʥʝ ʚʣʠʷʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥʳ. 

ʉʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʜʝ-

ʩʷʪʢʫ ʨʝʡʪʠʥʛʘ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʠ ʬʦʨʤ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʦʨʛʘʥʦʚ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʟ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʩʧʝʢʮʠʠ ʪʨʫʜʘ ʚ ʩʪʨʘʥʘʭ,  

ʚʭʦʜʷʱʠʭ ʚ ʜʝʩʷʪʢʫ ʈʝʡʪʠʥʛʘ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ [2, 3, 8-13] 

ˉ 

ʚ ʨʝʡ-

ʪʠʥʛʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʘ 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦ-

ʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʇʦʜʢʦʥʪʨʦʣʴʥʦʩʪʴ 

ʦʨʛʘʥʦʚ 

1 ʐʚʝʡʮʘʨʠʷ ɺʦʧʨʦʩʳ ʪʨʫʜʘ ʨʝʛʫʣʠʨʫʶʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ. ʉʦʙʣʶ-

ʜʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦ ʟʘʱʠʪʝ ʧʨʘʚ ʪʨʫʜʷʱʠʭʩʷ - ɿʘʢʦʥʘ çʆ ʪʨʫʜʝè 

ʠ ɿʘʢʦʥʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʧʧʘʨʘʪʫʨʳè 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʂʘʥʪʦʥʘʣʴʥʦʡ (ʬʝʜʝʨʘʪʠʚʥʦʡ) ʠʥʩʧʝʢʮʠʝʡ ʪʨʫʜʘ ʠ 

ʦʪʜʝʣʦʤ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ɻʦʩ. ʩʝʢʨʝʪʘʨʷ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ. 

ʂʘʞʜʳʡ ʢʘʥʪʦʥ ʠʤʝʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʥʝʟʘʚʠʩʠʤʫʶ ʦʪ ʢʘʥʪʦʥʦʚ 

ʪʨʫʜʦʚʫʶ ʠʥʩʧʝʢʮʠʶ. ɼʝʡʩʪʚʫʶʪ 26 ʢʘʥʪʦʥʘʣʴʥʳʭ ʠʥʩʧʝʢʮʠʡ ʪʨʫ-

ʜʘ (ʦʢʦʣʦ 2,3 ʤʣʥ. ʨʘʙʦʪʥʠʢʦʚ).  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʐʚʝʡʮʘʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʩʧʦʣʥʝʥʠʝ ɿʘʢʦʥʘ çʆ ʩʪʨʘʭʦʚʘ-

ʥʠʠ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚè. 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʨʛʘʥ 

2 ʉʠʥʛʘʧʫʨ ʆʪʜʝʣʝʥʠʝ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʨʦʚʦʜʠʪ ʨʝʛʫʣʷʨ-

ʥʳʝ ʧʨʦʚʝʨʢʠ ʙʠʟʥʝʩ-ʫʯʨʝʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʙʣʶʜʝʥʠʷ ʪʨʫʜʦ-

ʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ. ʀʥʩʧʝʢʮʠʷ ʧʦ ʦʭʨʘʥʝ 

ʪʨʫʜʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʚʦʜʠʪ ʧʨʦʚʝʨʢʠ, ʥʘʙʣʶ-

ʜʝʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʘ ʨʘʙʦʯʠʭ ʤʝ-

ʩʪʘʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠʝʤʣʝʤʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʛʠʛʠʝʥʳ 

ʪʨʫʜʘ. ʀʥʩʧʝʢʮʠʷ ʪʘʢʞʝ ʨʘʩʩʣʝʜʫʝʪ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ. 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʨʛʘʥ 

3 ʉʐɸ ʋʧʨʘʚʣʝʥʠʝ ɻʝʥʝʨʘʣʴʥʦʛʦ ʠʥʩʧʝʢʪʦʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʉʐɸ ʧʨʦʚʦ-

ʜʠʪ ʫʛʦʣʦʚʥʳʝ, ʛʨʘʞʜʘʥʩʢʠʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʚ ʪʨʝʭ ʦʙʣʘ-

ʩʪʷʭ: ʧʝʥʩʠʦʥʥʳʝ, ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, ʚʥʫʪʨʝʥʥʠʝ ʜʝʣʘ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʩʦʶʟʘ. ʅʘ ʫʨʦʚʥʝ ʰʪʘʪʦʚ ʠʥʩʧʝʢʮʠʝʡ ʟʘʥʠʤʘʝʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

ʰʪʘʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʠ ʦʪʨʘʩʣʠ.  

ʎʝʥʪʨʘʣʴʥʳʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʨʛʘʥ 

4 ɻʝʨʤʘʥʠʷ ʂʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ ʚ ʦʙʣʘʩʪʠ ʪʨʫʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ. 

ʅʘ ʬʝʜʝʨʘʣʴʥʦʤ ï ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʜʝʣ ɻʝʨʤʘʥʠʠ, 

ʚ ʚʝʜʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨ ʟʘ ʩʦʙʣʶʜʝ-

ʥʠʝʤ ʠ ʠʩʧʦʣʥʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʪʨʫʜʝ. ʄʝʩʪʥʦʝ ʘʜʤʠʥʠʩʪʨʠ-

ʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʨʦʚʥʝ ʬʝʜʝʨʘʣʴʥʳʭ ʟʝʤʝʣʴ. 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʨʛʘʥ 

5 ʅʠʜʝʨʣʘʥʜʳ ʀʥʩʧʝʢʮʠʷ ʪʨʫʜʘ ï ʉʣʫʞʙʘ ʠʥʩʧʝʢʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʢ ʄʠʥʠ-

ʩʪʝʨʩʪʚʫ ʧʦ ʩʦʮʠʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʠ ʟʘʥʷʪʦʩʪʠ. ʆʨʛʘʥ ʚ ʧʨʦʮʝʩʩʝ ʨʝʦʨʛʘʥʠ-

ʟʘʮʠʠ ʦʙʲʝʜʠʥʠʣ ʚ ʩʝʙʝ ʀʥʩʧʝʢʮʠʶ ʪʨʫʜʘ, ʀʥʩʧʝʢʮʠʶ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠ-

ʪʳ, ʀʥʩʧʝʢʮʠʶ ʧʦ ʟʘʨʧʣʘʪʝ ʠ ʉʣʫʞʙʫ ʢʦʣʣʝʢʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʥʘʡʤʘ. ɺ ʝʝ 

ʢʦʤʧʝʪʝʥʮʠʶ ʚʭʦʜʠʪ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ.  

ʎʝʥʪʨʘʣʴʥʳʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʨʛʘʥ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

ˉ 

ʚ ʨʝʡ-

ʪʠʥʛʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʘ 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦ-

ʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʇʦʜʢʦʥʪʨʦʣʴʥʦʩʪʴ 

ʦʨʛʘʥʦʚ 

6 ʗʧʦʥʠʷ ʉʬʝʨʘ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʬʫʥʢʮʠʡ ʚʦʟʣʦʞʝʥʘ ʥʘ ɹʶʨʦ ʪʨʫʜʦʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʨʫʜʘ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. 

ɹʶʨʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʘʜʟʦʨ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʢʦʥʥʳʭ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ. ʅʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʪ ʦʬʠʩʳ ʧʨʝʬʝʢʪʫʨ (ʦʢʦ-

ʣʦ 400). ʐʪʘʪ ʠʥʩʧʝʢʪʦʨʦʚ ʩʦʩʪʦʠʪ ʧʨʠʤʝʨʥʦ ʠʟ 3200 çʠʥʩʧʝʢʪʦʨʦʚ 

ʪʨʫʜʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚè, 400 çʵʢʩʧʝʨʪʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠè ʠ 300 çʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʛʠʛʠʝʥʳ ʪʨʫʜʘè. 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʨʛʘʥ 

7 ɻʦʥʢʦʥʛ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʦʪʜʝʣ ʪʨʫʜʘ ʧʨʠ ɻʦʩʩʦʚʝʪʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʘʙʦʪʫ 

ʚʩʝʭ ʪʨʫʜʷʱʠʭʩʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʂʦʥʪʨʦʣʴ ʨʘʙʦʪʳ 

ʪʨʫʜʷʱʠʭʩʷ ʠ ʩʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʪʨʫʜʝ ʢʦʥʢʨʝʪʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ 

ʦʪʜʝʣʘʤʠ ʪʨʫʜʘ ʤʝʩʪʥʳʭ ʥʘʨʦʜʥʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚʩʝʭ ʫʨʦʚʥʝʡ ʦʪ 

ʫʝʟʜʥʦʛʦ. ɺ ʠʭ ʦʙʷʟʘʥʥʦʩʪʠ ʚʭʦʜʠʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦ-

ʙʣʶʜʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʧʨʘʚ ʩʦ-

ʪʨʫʜʥʠʢʦʚ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʠʷ ʩʣʫʞʘʱʠʤʠ ʩʚʦʠʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ; ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦ-

ʪʳ ʧʦ ʪʨʫʜʦʚʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ; ʚʳʥʝʩʝʥʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ. 

ʄʝʩʪʥʳʡ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ 

8 ʌʠʥʣʷʥʜʠʷ ʆʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʚ ʌʠʥʣʷʥʜʠʠ ʷʚʣʷʶʪʩʷ ʆʪʜʝʣ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʌʠʥʣʷʥʜʠʠ ʠ ʝʛʦ ʨʝʛʠʦ-

ʥʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʠʷ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥ-

ʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʟʘʢʦʥʦʚ ʠ ʧʨʘʚʠʣ. ʌʫʥʢʮʠʶ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʫʧʨʘʚʣʝʥʠʡ ʚʭʦʜʠʪ ʪʘʢʞʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʦ-

ʧʨʦʩʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ. ɺ ʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʥʘʭʦʜʠʪʩʷ ʦʢʦʣʦ 240000 ʨʘʙʦʯʠʭ ʤʝʩʪ. ɽʞʝʛʦʜʥʦ 

ʠʥʩʧʝʢʪʦʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪ 23000 ʧʨʦʚʝʨʦʢ. ʏʠʩʣʝʥʥʦʩʪʴ 

ʧʝʨʩʦʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʩʦʩʪʘʚʣʷʝʪ 550 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ 

90 ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʠ 460 ʯʝʣʦʚʝʢ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʘʭ. 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʨʛʘʥ 

9 ʐʚʝʮʠʷ ʐʚʝʜʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʭʨʘʥʳ ʪʨʫʜʘ ï ʵʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ɿʘʢʦʥʘ çʆʙ ʦʭʨʘʥʝ 

ʪʨʫʜʘè ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʪʨʫʜʘ 

ʚ ʐʚʝʮʠʠ. ʐʚʝʜʩʢʠʝ ʠʥʩʧʝʢʪʦʨʳ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪ ʠʥʩʧʝʢʮʠʠ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 35000 ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ.  

ʎʝʥʪʨʘʣʴʥʳʡ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʨʛʘʥ 

10 ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ɼʝʧʘʨʪʘʤʝʥʪ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʦʪʯʝʪʝʥ ʄʠʥʠ-

ʩʪʝʨʩʪʚʫ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʙʦʪʳ ʠ ʧʝʥʩʠʡ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥ ʠ ʥʘʙʣʶ-

ʜʘʝʪ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʚ ʩ ʧʦʤʦʱʴʶ ʣʦʢʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʡ. ɺ ʦʩʥʦʚʥʦʤ ʚʣʘʩʪʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʜʝʣʘʶʪ ʩʪʘʚʢʫ ʥʘ ʤʝʩʪʥʳʝ 

ʦʨʛʘʥʳ ʚʣʘʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ 400 ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʥʷʪʴ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʝ ʬʫʥʢʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʪʨʫʜʘ. 

ʄʝʩʪʥʳʡ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ (ʪʘʙʣʠʮʘ 1), ʚʦ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʨʘʥʘʭ ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚ ʢʨʫʛ ʝʝ ʚʦʧʨʦ-

ʩʦʚ, ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʚʭʦʜʷʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʘ, ʦʭʨʘʥʘ ʪʨʫʜʘ, ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʩʪʨʘʭʦʚʘʥʠʝ, ʪʨʫʜʦʚʘʷ ʤʠʛʨʘʮʠʷ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ, ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚ ʜʝʩʷʪʢʫ ʧʦ ʈʝʡʪʠʥʛʫ ʛʣʦ-

ʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʪʦʣʴʢʦ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ɻʦʥʢʦʥʛʝ ʠʥʩʧʝʢʮʠʷ ʪʨʫʜʘ ʧʦʜʢʦʥʪʨʦʣʴʥʘ ʤʝʩʪ-

ʥʳʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʘʤ. 

ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʦʜʢʦʥʪʨʦʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʥʘʜʟʦʨʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʧʦʜʯʠʥʝʥʠʝ ʛʦʩʠʥʩʧʝʢʮʠʠ ʮʝʥʪʨʘʣʴʥʳʤ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʳʤ ʦʨʛʘʥʘʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʂʦʥʚʝʥʮʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ˉ 81 çʆʙ ʠʥʩʧʝʢʮʠʠ ʪʨʫ-

ʜʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè [5] ʠ ˉ189 çʆʙ ʠʥʩʧʝʢʮʠʠ ʪʨʫʜʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝè [6], ʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʩʝʤʠ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʩʪʨʘʥʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʝʩʧʫʙʣʠʢʦʡ ʂʘʟʘʭʩʪʘʥ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʠʥʩʧʝʢʮʠʷ ʪʨʫʜʘ ʦʙʨʘʟʦʚʘʥʘ ʚ 1993 ʛʦʜʫ. ʉ ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʢʦʥ-

ʪʨʦʣʴʥʦʩʪʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʟʤʝʥʷʣʘʩʴ, ʯʪʦ ʥʝ ʚʥʦʩʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʝʩʧʫʙʣʠʢʠ, ʙʦʣʝʝ ʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʜʘʯʝʡ ʚ ʤʝʩʪʥʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ 

ʧʨʦʠʩʭʦʜʠʣʦ ʫʤʝʥʴʰʝʥʠʝ ʰʪʘʪʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠʥʩʧʝʢʪʦʨʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʛʦʩʠʥʩʧʝʢʮʠʠ [1]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʩʠʥʩʧʝʢʮʠʷ ʪʨʫʜʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚʥʦʚʴ ʧʝʨʝʜʘʥʘ ʚ ʘʢʠʤʘʪʳ (ʤʝʩʪʥʳʝ ʠʩʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʦʨʛʘʥʳ), ʩʦʢʨʘʱʝʥʘ ʰʪʘʪʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠʥʩʧʝʢʪʦʨʦʚ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʫʯʝʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʠ ʥʦʨʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ, ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʨʝʰʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʢʨʫʛʘ ʚʦʧʨʦʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʠʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʥʦʨʤʳ ʪʨʫʜʦʚʦʛʦ ʧʨʘʚʘ [4]. 

ɺ ʯʠʩʣʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʝʜʣʦʞʝʥʘ ʧʝʨʝʜʘʯʘ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʮʝʥʪʨʘʣʴʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ ï ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʧʝʢʪʦʨʦʚ ʪʨʫʜʘ ʚ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʚʝʨʦʢ. ʇʨʠ ʵʪʦʤ, ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʯʘʩʪʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥʳ, ʛʘʨʘʥʪʠʨʫʷ 

ʩʦʙʣʶʜʝʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ. 
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ʂ ɺʆʇʈʆʉʋ ʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʀ ʌʆʈʄ ʇʆ ʆʌʆʈʄʃɽʅʀʖ  

ʄɸʊɽʈʀɸʃʆɺ ʈɸʉʉʃɽɼʆɺɸʅʀʗ ʅɽʉʏɸʉʊʅʓʍ ʉʃʋʏɸɽɺ, ʉɺʗɿɸʅʅʓʍ  

ʉ ʊʈʋɼʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʔʖ ɺ ʈɽʉʇʋɹʃʀʂɽ ʂɸɿɸʍʉʊɸʅ 
 

 ʉ.ɻ. ɹʠʩʘʢʘʝʚ1, ʊ.ʀ. ʂʨʝʢʝʰʝʚʘ2, ɺ.ʅ. ɽʞʦʚ3 
1 ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ, 2 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʨʫʢʦʚʦʜʠʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ,  
3 ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʢʘʟʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ  

çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ  

ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè (ɸʩʪʘʥʘ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʪʚʝʨʞʜʝʥʥʳʭ ʬʦʨʤ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʨʝ-

ʜʘʢʮʠʷ ʬʦʨʤʳ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʘʢʪʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ (ʘʢʪʘ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ) ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩ ʮʝ-

ʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʦʙʠʨʘʝʤʦʡ ʦʬʠʮʠʘʣʴ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʨʘʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʬʦʨʤʳ ʦʬʦʨʤʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

ʨʘʩʩʣʝʜʦʚʘʥʠʷ. 

 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ, ʦʪʥʦʩʷʪʩʷ ʢ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʣʫʯʘʷʤ, ʧʨʦʠʟʦʰʝʜʰʠʤ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʪʨʫ-

ʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʪʨʫʜʦʚʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʩʦʙʦ ʚʳʜʝʣʝʥʘ ʟʘʜʘʯʘ 

ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠ-

ʯʠʥ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʠ ʚʦʟʤʝʱʝʥʠʷ ʚʨʝʜʘ ʧʦʩʪʨʘʜʘʚʰʝʤʫ (ʧʦʩʪʨʘʜʘʚʰʠʤ) [6]. ʄʘʪʝʨʠʘʣʳ ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʬʦʨʤʣʷʶʪʩʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʬʦʨʤʘʤ [3]. ʅʘ ʟʘ-

ʚʝʨʰʘʶʱʝʡ ʯʘʩʪʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʩʦʩʪʘʚʣʷʝʪʩʷ ʘʢʪ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦ-

ʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

ʉ ʮʝʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʢʪʝ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʠ ʘʢʪʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ (ʘʢ-

ʪʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ) ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʠʩʭʦʜʷ ʠʟ ʧʨʘʢʪʠʢʠ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʨʝʜʘʢʮʠʷ ʬʦʨʤʳ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʀʟ ʧʨʝʜʣʘʛʘʝʤʦʡ ʬʦʨʤʳ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʠʩʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: 

╖ ʦ ʤʝʩʪʝ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ; 

╖ ʦ ʧʨʦʚʝʜʝʥʠʠ ʠʥʩʪʨʫʢʪʘʞʝʡ ʠ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ ʧʦʩʪʨʘʜʘʚʰʝʛʦ; 

╖ ʦʙ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ; 

╖ ʦʙ ʦʯʝʚʠʜʮʘʭ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ; 

╖ ʦ ʬʠʟʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʚ ʤʦʤʝʥʪ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ; 

╖ ʦ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʠʯʠʥ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 

ʀʩʢʣʶʯʝʥʠʝ ʜʘʥʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ, ʚ ʮʝʣʦʤ, ʵʪʠ ʚʦʧʨʦʩʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʂʦʤʠʩʩʠʝʡ 

ʧʦ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʩ ʮʝʣʴʶ ʦʙʲʝʢʪʠʚʥʦʛʦ ʫʯʝʪʘ ʚʩʝʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʠ 

ʚʳʷʚʣʝʥʠʷ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʢʘʟʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʞʝ-

ʣʘʪʝʣʴʥʦ ʦʪʨʘʞʘʪʴ ʪʦʣʴʢʦ ʚ ʘʢʪʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ (ʘʢʪʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ) ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʥʝʩʯʘʩʪʥʦʛʦ 

ʩʣʫʯʘʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

ʏʘʩʪʴ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚ ʵʪʠʭ ʘʢʪʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʤʝʩʪʦ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʧʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 

ʧʨʠʯʠʥ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʥʦʚʫʶ ʬʦʨʤʫ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʙʘʚʠʪʴ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

╖ ʚʠʜ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʛʨʫʧʧʦʚʦʡ ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

(ʧʦʜʧʫʥʢʪ 8 ʧʫʥʢʪʘ 1 ʧʨʝʜʣʘʛʘʝʤʦʡ ʬʦʨʤʳ).  

ɼʘʥʥʦʝ ʜʦʧʦʣʥʝʥʠʝ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʤʝ ʩʙʦʨʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʭ ʜʘʥʥʳʭ çʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘè, ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʨʘ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 28 ʥʦʷʙʨʷ 2016 ʛʦʜʘ ˉ 988 (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ 

ʄʠʥʠʩʪʝʨʩʪʚʝ ʶʩʪʠʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 28 ʜʝʢʘʙʨʷ 2016 ʛʦʜʘ ˉ 14625) ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʢʦ-

ʣʠʯʝʩʪʚʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ ʛʨʫʧʧʦʚʳʭ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʞʝʥʱʠʥ [4]. 

                                                           
É ɹʠʩʘʢʘʝʚ ʉ.ɻ., ʂʨʝʢʝʰʝʚʘ ʊ.ʀ., ɽʞʦʚ ɺ.ʅ. / Bisakayev S.G., Krekesheva T.I., Yezhov V.N., 2017 
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çʋʊɺɽʈɾɼɸʖè 

ʈʘʙʦʪʦʜʘʪʝʣʴ ___________________ 
__________________________________________________________________ 

ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ) 

________________________________________________________________ 

(ʧʦʜʧʠʩʴ) 

ç____è_____________ 20 ____ ʛʦʜʘ 

  
ʄʝʩʪʦ ʧʝʯʘʪʠ 

ɸʂʊ ˉ_______ 

ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ  

 

1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʙʦʪʦʜʘʪʝʣʝ ʠ ʧʨʦʠʩʰʝʩʪʚʠʠ: 

1) ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʷ ________________________________________________________ 

 

 

2) ʚʠʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
(ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʚʠʜʘ ʠ ʢʦʜ ʆʂʕɼ) 

  

 

3) ʙʠʟʥʝʩ-ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ  

ʣʠʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʨʘʙʦʪʦʜʘʪʝʣʷ 

 

4) ʬʘʢʪʠʯʝʩʢʠʡ ʘʜʨʝʩ ʨʘʙʦʪʦʜʘʪʝʣʷ: 
 (ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʢʦʜʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ) 
ʦʙʣʘʩʪʴ    

ʨʘʡʦʥ   

ʛʦʨʦʜ   

ʫʣʠʮʘ, ˉ   

 

5) ʜʘʪʘ ʠ ʚʨʝʤʷ ʥʝʩʯʘʩʪʥʦʛʦ 

ʩʣʫʯʘʷ 

________________ 
 ʚ ʬʦʨʤʘʪʝ ɼɼ.ʄʄ.ɻɻ 

_________________ 
 ʚ ʬʦʨʤʘʪʝ ʯʯ.ʤʤ  

 

6) ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʦʪ ʥʘʯʘʣʘ 

ʨʘʙʦʪʳ  

 

______________ 
ʚ ʬʦʨʤʘʪʝ ʯʯ.ʤʤ 

_____________ 
ʢʦʣ-ʚʦ ʧʦʣʥʳʭ ʯʘʩʦʚ 

   

7) ʚʠʜ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʧʨʠʚʝʜʰʠʡ 

ʢ ʥʝʩʯʘʩʪʥʦʤʫ ʩʣʫʯʘʶ 

  

 

8) ʚʠʜ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ 
(ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʢʦʜ) 

 

 

 

2. ʉʚʝʜʝʥʠʷ ʦ ʧʦʩʪʨʘʜʘʚʰʝʤ: 

1) ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ) ʧʦʩʪʨʘʜʘʚʰʝʛʦ 

___________________________________________________________________________ 

 

2) ʧʦʣ  
(ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʢʦʜ) 

 

 

 

 

3) ʚʦʟʨʘʩʪ  
(ʜʘʪʘ ʨʦʞʜʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʳʭ ʣʝʪ) 

 

 

 

 

4) ʧʨʦʬʝʩʩʠʷ, ʜʦʣʞʥʦʩʪʴ  
(ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʢʦʜ) 

 

 

 

 

5) ʩʪʘʞ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʡ  

ʧʨʦʠʟʦʰʝʣ ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ): 

 

 

3. ʉʚʝʜʝʥʠʷ ʦ ʧʦʚʨʝʞʜʝʥʠʠ ʟʜʦʨʦʚʴʷ ʧʦʩʪʨʘʜʘʚʰʝʛʦ: 
 

1) ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʪʨʘʚʤʳ  
(ʫʢʘʟʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ (ʣʝʛʢʘʷ, ʩʨʝʜʥʷʷ, ʪʷʞʝʣʘʷ, ʫʤʝʨ) 

ʠ ʢʦʜ) 

  

 

2) ʜʠʘʛʥʦʟ  
(ʫʢʘʟʘʪʴ ʜʠʘʛʥʦʟ ʠ ʢʦʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʦʪʨʘʚʣʝʥʠʷ) 
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3) ʪʨʘʚʤʘ  

(ʫʢʘʟʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʢʦʜ ʪʨʘʚʤʳ) 

  

4) ʧʦʚʨʝʞʜʝʥʥʳʝ ʯʘʩʪʠ ʪʝʣʘ 

(ʫʢʘʟʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʢʦʜ) 

  

 

4. ʇʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ: 
(ʫʢʘʟʘʪʴ ʦʩʥʦʚʥʫʶ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʠʯʠʥʳ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʨʫʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʠ ʠʥʳʭ ʘʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʚʦʜʘʤʠ 

ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʜʳ ʧʨʠʯʠʥ)  

1) ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ  

  

2) ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʠʯʠʥʳ   

3) ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʠʯʠʥʳ   

  

ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʨʘʙʦʪʦʜʘʪʝʣʷ ____________________________________________________ 
 (ʧʦʜʧʠʩʴ) (ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ) 

ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʨʘʙʦʪʥʠʢʦʚ ____________ _________________________________________ 

 (ʧʦʜʧʠʩʴ) (ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ) 
ʧʨʠ ʫʯʘʩʪʠʠ: 

ʇʨʝʜʩʪʘʚʠʪʝʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ʚ ʩʬʝʨʝ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ __________________________________ 
(ʧʦʜʧʠʩʴ) (ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ), ʜʦʣʞʥʦʩʪʴ) 

 
ʈʠʩ. 1. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʬʦʨʤʘ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʤʘ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʢʦʪʦʨʘʷ ʟʘʧʦʣʥʷʝʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʥʘ ʢʘʞʜʦʛʦ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʙʦʨʘ ʦʬʠʮʠʘʣʴʥʦʡ ʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʩʪʘʪʠ-

ʩʪʠʢʠ, ʥʝ ʩʦʜʝʨʞʠʪ ʫʧʦʤʠʥʘʥʠʷ ʦ ʪʦʤ, ʙʳʣ ʣʠ ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʛʨʫʧʧʦʚʳʤ ʠʣʠ ʥʝʪ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʜʦʧʦʣʥʝ-

ʥʠʝ ʚ ʬʦʨʤʫ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʙ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʠʜʝ ʥʝʩʯʘʩʪʥʦ-

ʛʦ ʩʣʫʯʘʷ (ʛʨʫʧʧʦʚʦʡ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ) ʫʧʨʦʩʪʠʪ ʩʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʦʚʳʩʠʪ ʠʭ ʪʦʯʥʦʩʪʴ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ. 

ɺ ʵʪʦʡ ʞʝ ʩʚʷʟʠ, ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚ ʘʢʪ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ, ʚʢʣʶʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʨʘʚʤʝ ʠ ʧʦʚʨʝʞʜʸʥʥʳʭ ʯʘʩʪʷʭ ʪʝʣʘ (ʧʦʜʧʫʥʢʪʳ 3 ʠ 4 ʧʫʥʢʪʘ 3 ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʬʦʨʤʳ), ʫʯʠʪʳʚʘʷ, ʯʪʦ ʪʘʢʠʝ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʦʬʠʮʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʩʪʘʪʠʩʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʘ ʘʢʪ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʦʙʠʨʘʝʤʦʡ ʦʬʠʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʙʫ-

ʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʨʘʥʝʥʠʶ ʨʘʟʣʠʯʠʡ ʚ ʜʘʥʥʳʭ ʦʬʠʮʠʘʣʴʥʦʡ ʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟ ʬʦʨʤʳ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦʚʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴʶ, ʠʩʢʣʶʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʝʧʝʥʠ ʚʠʥʳ ʨʘʙʦʪʥʠʢʘ ʚ ʧʨʦʮʝʥʪʘʭ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʙʦʪʦʜʘ-

ʪʝʣʷ.  

ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʥʳ ʨʘʙʦʪʥʠʢʘ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʘʢʪʠʢʝ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʆʕʉʈ. ʆʪʯʝʪʳ ʦ ʨʘʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʩʪʨʘʥʘʭ-ʯʣʝʥʘʭ ʆʕʉʈ ʥʝ ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʭ ʦ ʩʪʝʧʝʥʠ ʚʠʥʳ ʨʘ-

ʙʦʪʥʠʢʘ ʠ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʘ ʬʠʢʩʠʨʫʶʪ ʣʠʰʴ ʥʝʜʦʩʪʘʪʢʠ ʠ ʥʝʜʦʯʝʪʳ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʪʨʫʜʘ 

ʠ ʟʜʦʨʦʚʴʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ [7-9].  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ, ʯʪʦ, ʝʩʣʠ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʙʫʜʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʧʦʠʩʢʝ ʚʠʥʦʚʥʳʭ, ʪʦ 

ʠ ʨʘʙʦʪʥʠʢʠ, ʠ ʨʘʙʦʪʦʜʘʪʝʣʴ ʙʫʜʫʪ ʫʢʣʦʥʷʪʴʩʷ ʦʪ ʫʯʘʩʪʠʷ ʚ ʦʪʢʨʳʪʦʤ ʠ ʯʝʩʪʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ. ʉ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʙʦʪʥʠʢʠ ʙʫʜʫʪ ʙʦʷʪʴʩʷ ʤʝʨ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʘʙʦʪʦʜʘʪʝʣʠ ʙʫʜʫʪ ʦʙʝʩʧʦ-

ʢʦʝʥʳ ʧʨʠʟʥʘʥʠʝʤ ʩʚʦʠʭ ʦʰʠʙʦʢ ʚʚʠʜʫ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʕʪʦʪ ʘʩʧʝʢʪ ʢʨʘʡʥʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ 

ʠʩʪʠʥʥʳʝ ʧʨʠʯʠʥʳ ʧʨʦʠʩʰʝʜʰʝʛʦ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ ʚ ʙʫʜʫʱʝʤ.  

ɺʦ-ʚʪʦʨʳʭ, ʩʪʨʘʭʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʂ, ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʚʳʧʣʘʪʳ ʧʨʠ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʪʨʫʜʦʚʳʭ (ʩʣʫʞʝʙʥʳʭ) ʦʙʷʟʘʥʥʦʩʪʝʡ, ʧʨʦʠʟʦʰʝʜʰʝʤ ʩ ʨʘʙʦʪ-

ʥʠʢʦʤ (ʨʘʙʦʪʥʠʢʘʤʠ) ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʠʤ (ʠʤʠ) ʪʨʫʜʦʚʳʭ (ʩʣʫʞʝʙʥʳʭ) ʦʙʷʟʘʥʥʦʩʪʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʨʝʜʥʦʛʦ ʠ (ʠʣʠ) ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʦʰʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʪʨʘʚʤʘ, ʠʣʠ ʚʥʝʟʘʧʥʦʝ ʫʭʫʜʰʝʥʠʝ ʟʜʦʨʦʚʴʷ, ʠʣʠ ʦʪʨʘʚʣʝʥʠʝ ʨʘʙʦʪʥʠʢʘ, ʧʨʠʚʝʜʰʠʝ ʝʛʦ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʝʤʫ 

ʩʪʝʧʝʥʠ ʫʪʨʘʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ, ʣʠʙʦ ʩʤʝʨʪʠ [1]. 

ɺ-ʪʨʝʪʴʠʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʦʥʘ ʈʂ ʦ ʩʪʨʘʭʦʚʘʥʠʠ ʨʘʙʦʪʥʠʢʦʚ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʨʘʟʤʝʨ ʩʪʨʘʭʦʚʦʡ 

ʧʨʝʤʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʣʘʩʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 22 ʢʣʘʩʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʨʠʩʢʦʚ ʩ ʨʘʟʤʝʨʦʤ ʪʘʨʠʬʘ ʦʪ 0,12 ʜʦ 2,96 % ʦʪ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ. ʕʪʦ ʜʘʝʪ ʩʪʨʘʭʦʚʳʤ ʢʦʤʧʘʥʠʷʤ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʩʙʦʨʘ ʩʪʨʘʭʦʚʳʭ ʩʫʤʤ ʩʦʨʘʟʤʝʨʥʦ ʩʪʨʘʭʦʚʳʤ ʚʳʧʣʘʪʘʤ. ʆʪʥʝʩʝʥʠʝ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢ ʢʣʘʩʩʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ [2].  
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ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ɹʘʥʢʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦ ʩʦʩʪʦʷʥʠʠ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʂʘʟʘʭ-

ʩʪʘʥʘ ʥʘ 1 ʤʘʨʪʘ 2017 ʛʦʜʘ, ʦʙʲʝʤ ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ ʨʘʙʦʪʥʠʢʦʚ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠ 

ʠʩʧʦʣʥʝʥʠʠ ʠʤ ʪʨʫʜʦʚʳʭ (ʩʣʫʞʝʙʥʳʭ) ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʦʩʪʘʚʠʣ 6,102 ʤʣʨʜ. ʪʝʥʛʝ, ʠʣʠ 8,2 % ʦʪ ʚʩʝʭ ʩʪʨʘʭʦʚʳʭ 

ʧʨʝʤʠʡ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʫʤʤʝ 74,858 ʤʣʨʜ. ʪʝʥʛʝ. ʉʪʨʘʭʦʚʳʝ ʚʳʧʣʘʪʳ ʟʘ ʵʪʦ ʞʝ ʧʝʨʠʦʜ ʧʦ ʫʢʘʟʘʥʥʦ-

ʤʫ ʚʠʜʫ ʩʪʨʘʭʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 734 ʤʣʥ. ʪʝʥʛʝ, ʠʣʠ 6,2 % ʦʪ ʚʩʝʭ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ ʚ ʦʙʲʝʤʝ 11,9 ʤʣʨʜ. ʪʝʥʛʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ ʢ ʩʪʨʘʭʦʚʳʤ ʧʨʝʤʠʷʤ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ ʨʘʙʦʪʥʠʢʦʚ ʦʪ ʥʝʩʯʘʩʪ-

ʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʠʤ ʪʨʫʜʦʚʳʭ (ʩʣʫʞʝʙʥʳʭ) ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʦʩʪʘʚʣʷʝʪ 12 % [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʂ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʠʩ-

ʰʝʜʰʝʛʦ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʠʥʮʠʧ ʩʪʨʘʭʦʚʦʡ ʩʣʫʯʘʡ / ʥʝ ʩʪʨʘʭʦʚʦʡ ʩʣʫʯʘʡ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ, ʢʘʢ ʧʨʠʥʷʪʦ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ, ʥʘ ʧʨʠʤʝʨʝ ʩʪʨʘʥ-ʯʣʝʥʦʚ ʆʕʉʈ, ʩʪʨʘʭʦʚʳʝ ʚʳʧʣʘʪʳ ʥʝ ʙʫʜʫʪ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʜʦʣʝ ʚʠʥʳ ʨʘʙʦʪʥʠʢʘ ʠ ʨʘʙʦʪʦʜʘʪʝʣʷ ʚ ʧʨʦʠʩʰʝʜʰʝʤ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʘ ʤʘʪʝʨʠʘʣʳ ʨʘʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʨʦʠʩʰʝʜʰʝʛʦ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʫʜʫʪ ʬʠʢʩʠʨʦʚʘʪʴ ʣʠʰʴ ʥʝʜʦʩʪʘʪʢʠ ʠ ʥʝʜʦʯʝʪʳ ʚ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʣʠ ʚʠʥʳ ʬʠʟʠʯʝʩʢʠʭ 

ʣʠʮ ʚ ʧʨʦʠʩʰʝʜʰʝʤ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ.  

ɺʤʝʩʪʝ ʩ ʧʨʝʜʣʘʛʘʝʤʦʡ ʬʦʨʤʦʡ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʨʝʜʘʢʮʠʠ ʬʦʨʤ ʘʢʪʘ ʦ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʠ ʘʢʪʘ ʦ ʩʧʝʮʠʘʣʴʥʦʤ ʨʘʩʩʣʝʜʦʚʘ-

ʥʠʠ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʝʜʘʢʮʠʠ ʬʦʨʤʳ ʘʢʪʘ ʦ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫ-

ʯʘʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʚ ʧʫʥʢʪ 1 ʚʢʣʶʯʝʥ ʧʦʜʧʫʥʢʪ çʧʦʣè, ʦʪʜʝʣʴʥʳʤʠ ʧʦʜʧʫʥʢʪʘʤʠ ʚʳʜʝ-

ʣʝʥʳ çʧʨʦʬʝʩʩʠʷ (ʜʦʣʞʥʦʩʪʴ)è, çʩʪʘʞ ʨʘʙʦʪʳ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʝʣ ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡè. ɺʥʝ-

ʩʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʚʳʰʘʶʪ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʬʦʨʤʘ ʘʢʪʘ ʦ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʠ ʩʙʦʨʝ ʦʬʠʮʠʘʣʴʥʦʡ ʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʉ ʮʝʣʴʶ ʦʙʣʝʛʯʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʠʯʠʥ ʧʨʦʠʩʰʝʜʰʝʛʦ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʪʜʝʣʴʥʳʤ ʧʫʥʢʪʦʤ 3 ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʬʦʨʤʝ ʘʢʪʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʜ-

ʧʫʥʢʪʘʤʠ ʦʪ 1 ʜʦ 4, ʚʳʜʝʣʝʥʳ çʉʚʝʜʝʥʠʷ ʦ ʜʘʪʘʭ ʧʨʦʚʝʜʝʥʠʷ ʠʥʩʪʨʫʢʪʘʞʝʡ, ʦʙʫʯʝʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʝ 

ʪʨʫʜʘ ʧʦ ʧʨʦʬʝʩʩʠʠ ʠʣʠ ʚʠʜʫ ʨʘʙʦʪʳ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʝʣ ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡè. ʇʫʥʢʪ 5 ʧʨʝʜ-

ʣʘʛʘʝʤʦʡ ʬʦʨʤʳ ʚʳʜʝʣʷʝʪ ʩʚʝʜʝʥʠʷ ʦʙ ʘʪʪʝʩʪʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʡ ʬʦʨʤʳ ʘʢʪʘ ʧʦʚʳʰʘʶʪ ʧʫʥʢʪ 4 ʦ ʜʘʪʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝ-

ʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʠ ʧʫʥʢʪ 7 ʦ ʬʠʟʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʚ ʤʦʤʝʥʪ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʪʦʛʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʨʘʙʦʪʥʠʢʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʥʝʩʯʘʩʪʥʦʛʦ 

ʩʣʫʯʘʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʜʦʧʦʣʥʷʶʪ ʩʚʝʜʝʥʠʷ ʦ ʧʦʚʨʝʞʜʝʥʠʠ 

ʟʜʦʨʦʚʴʷ ʧʦʩʪʨʘʜʘʚʰʝʛʦ. 

ʉ ʮʝʣʴʶ ʫʯʝʪʘ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴʶ ʚʢʣʶʯʝʥ ʧʫʥʢʪ 11 

çʉʧʠʩʦʢ ʧʨʠʣʘʛʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʥʘʩʪʦʷʱʝʤʫ ʘʢʪʫè. ɸʥʘʣʦʛʠʯʥʳʝ ʜʦʧʦʣʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʨʝʜ-

ʣʘʛʘʝʤʦʡ ʬʦʨʤʝ ʘʢʪʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʬʦʨʤʳ ʘʢʪʘ ʦ ʥʝʩʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʘʢʪʘ ʦ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʠ ʘʢʪʘ ʦ ʩʧʝʮʠʘʣʴʥʦʤ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʩʦʜʝʨʞʘʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʩʙʦʨʘ ʦʬʠʮʠʘʣʴʥʦʡ ʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʦʙʨʘʙʦʪʢʘ ʢʦʪʦʨʦʡ ʤʦʞʝʪ 

ʙʳʪʴ ʣʝʛʢʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ, ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚ ʪʘʢʦʡ ʨʝʜʘʢʮʠʠ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʣʫʯʘʠ ʦʪʢʣʦʥʝʥʠʡ 

ʜʘʥʥʳʭ ʦʬʠʮʠʘʣʴʥʦʡ ʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 
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Abstract. The production possibility of high quality electrode coke of Special brand on the basis of heavy tar of 

gasoline pyrolysis has been determined. 
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The possibility production of high qualitative electrode coke of Special brand on the base of resin of gasoline 

pyrolysis have been determined.  

Production of oil coke has the great significance for national economy. The volume of it production may be in-

creased to a great extent at the expensive intensification of the active plants of slowed-up coking.  

One of the version intensification of the plant of slowed-up coking may be the development technology coking 

of pyrolysis heavy resin, being the waste production [1, 2]. Taking into consideration that the resources of pyrolysis 

heavy resin are limited by us the research directed on coking heavy resin of gasoline of gasoline pyrolysis by different 

height of charge of reactor by raw material has been conducted. As a result of research of height influence of reactor 

charge by raw material it have been determined that lowering of charge height leads to increased difference between 

temperature of the top and reaction area (lower part), contributing to proceeding of polycondensation reactions of the 

moving aside products, which returning in coking reactor increase the yield of cum product ï the oil electrode coke. 

Coking of the heavy resin of gasoline pyrolysis has been conducted by variable: temperature, duration of the 

process and correlation of raw material volume Vraw and reaction area Va. In the first place the experiments were con-

ducted by constant correlation Vraw/Vreactor which was corresponded 0.11 (in the first version) and 0,33 (in the second 

version) and by different duration of the process.  

The process duration was determined by time of the raw material heating until formation of the solid residue-

coke and was made during up to 60-360 minutes. In all experiments the process was conducted by temperature ratio ï 

410 0C. The results of research are shown by increase of duration process from 60 up to 300 minutes, yield of coke in-

crease from 21.2 up to 27.2 % of mass. Subsequent increase of coking duration up to 360 minutes reduces coke yield up 

to 25 %, that probably relates to calcination of received coke. Calcination is accompanied by sharp decrease in compo-

sition of coke of volatile hydrocarbons from 6.8 % up to 1.2 % of mass (correspondingly by duration of the process 60 

and 360 minutes). An analogous results have been received by correlation of the volume of loaded raw material to vol-

ume of reaction area equal to 0.33. But by the same duration of the process 60 minutes yield of coke by Vraw/Vreactor 

=0.11 corresponds to 21.2 % mass and by Vraw/Vreactor = 0.33 ï yield of coke is lower and makes up 20.9 % mass. In-

crease of coke yield by slowed-up coking duration of the process 300 minutes, in the first case makes up 6 % mass, in 

the second case ï 5.1 % mass. By that the maximal yield of coke by Vraw/Vreactor =0.11 is achieved by duration of coke 

300 minutes and corresponds to 27.2 % by the same duration of the process by Vraw/Vreactor =4.35. 

In the table 1 the influence of temperature and correlation Vraw/Vreactor on yield and true density of coke are 

shown. As it is evident from the table 2, by change of correlation Vraw/Vreactor from 0.11 up to 0.33 by the same time 

heating 120-300 minutes by the increase of temperature from 410 up to 510 ÜC increase of coke yield is fallen simulta-

neously the true density of coke is increased achieving the maximum value 2172 kq/m3. 

By the temperature 510-450 ÜC by correlation of Vraw/Vreactor = 0.11 the true density of coke is within 2.017-

2.080 kq/m3 and does not exceed this value. Subsequent increase of temperature up to 510 ÜC (this temperature corre-

sponds with the temperature of raw material heating on industrial plants of slowed-up coking) raises the true density of 

coke. Thus, by research the possibility production of oil electrode coke from heavy resin of gasoline pyrolysis is shown. 

In all the experiments the increase in coke yield takes place at the decrease of correlation Vraw/Vreactor that is explained 

by return and polycondensation of heavy fractions (anthracite) of coke distillates. 

By consideration of analysis results of received cokes in can be ascertain that although such indices as content 

of ash and sulfur depend on raw material of coking and they are within demands on state standard on oil, pyrolysis and 

electrode coke, the rest indices of coke quality, such as apparent density and porosity depend on temperature and dura-

tion of coking and in both cases by Vraw/Vreactor =0.11 and Vraw/Vreactor =0.33 by the increase of coking duration an ap-

parent density is increased that is naturally, characterized by consolidation of coke and porosity on the contrary is de-

creased from 65.1 up to 62.1 in the first use by Vraw/Vreactor = 0.11and from 69.3 up to 66.2 in the second case by 

Vraw/Vreactor =0.33 (table 1). 
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Table 1 

Influence of temperature and correlation of Vraw/Vreactor on yield and true density of coke 
Name  Temperature 0C 

410  450 510 

Correlation Vraw / Vreactor 

0.33 0.18 0.11 0.33 0.18 0.11 0.33 0.18 0.11 

Yield of coke, % mass 23.8 24.3 25.5 23.0 24.0 25.1 21.9 22.0 23.3 

True density of coke after calcination, 

kg/m3 

2140 2140 2160 2172 2162 2080 2114 2105 2047 

Content of ash, % mass  0.13 0.16 0.2 0.12 0.19 0.18 0.11 0.19 0.17 

Content of sulphure ,% mass 0.17 0.2 0.14 0.15 0.15 0.18 0.11 0.19 0.19 

Content of volatile substances, % 

mass 

2.8 2.5 0.8 3.5 0.8 0.3 1.6 1.5 0.7 

Porosity, %  69.3 66.6 65.1 67.6 64.1 63.3 66.2 63.5 62.1 

Apparent density, kg/m3 758.4 793.1 665.0 798.4 794.5 664.5 813.7 804.5 701.6 

 

Exactly return of anthracite fraction in zone of coking that is takes place by Vraw/Vreactor =0.11 led to visible de-

crease of porosity and increase of apparent density of the received coke.  

By considering the results of analysis of true density of coke, determined after calcination of coke 1350 ÜC dur-

ing 5 hours. it is evident that only the coke samples received by temperature 410 ÜC and Vraw/Vreactor = 0.11 and duration 

of coking from 240 minutes up to 360 minutes correspond with electrode coke of Special brand with true density of 

2080-2047 kg/m3. But by correlation Vraw/Vreactor =0.33 no sample of coke corresponds with the coke of Special brand 

by true density. 
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ʇʈʆɹʃɽʄɸ ʂʆʂʉʆɺɸʅʀʗ ʊʗɾɽʃʆʁ ʉʄʆʃʓ ʇʀʈʆʃʀɿɸ  

ɹɽʅɿʀʅɸ ɺ ʂʆʂʉʆɺʆʄ ʈɽɸʂʊʆʈɽ ɿɸʄɽɼʃɽʅʅʆɻʆ ʂʆʂʉʆɺɸʅʀʗ 
 

ɻ.ʏ. ɼʘʜʘʝʚʘ, ʜʦʮʝʥʪ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ɹʘʢʫ), ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʜʥʦʛʦ ʢʦʢʩʘ ʤʘʨ-

ʢʠ çʩʧʝʮʠʘʣʴʥʳʡè ʥʘ ʦʩʥʦʚʝ ʪʷʞʝʣʦʡ ʩʤʦʣʳ ʧʠʨʦʣʠʟʘ ʙʝʥʟʠʥʘ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʷʞʝʣʘʷ ʩʤʦʣʘ ʧʠʨʦʣʠʟʘ ʙʝʥʟʠʥʘ, ʢʦʢʩ, ʢʦʢʩʦʚʘʥʠʝ. 
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ʋɼʂ 001.4 
 

ʆ ʊɽʈʄʀʅɽ çʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʁ ʈʀʉʂè  
 

 ʊ.ʀ. ʂʨʝʢʝʰʝʚʘ1, ʄ.ʄ. ɸʙʜʫʤʘʥʦʚʘ2 
1 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ,  

2 ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʘʪʪʝʩʪʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ  

ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʈɻʂʇ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ  

ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè (ɸʩʪʘʥʘ), ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ʉʠʩʪʝʤʘ ʦʭʨʘʥʳ ʪʨʫʜʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʥʦʨʤʘ-

ʤʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʂʦʥʮʝʧʮʠʠ ʧʦ ʚʭʦʞʜʝʥʠʶ ʂʘʟʘʭʩʪʘʥʘ ʚ ʯʠʩʣʦ 30-ʪʠ ʩʘʤʳʭ ʨʘʟʚʠʪʳʭ 

ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʧʨʦʚʝʜʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʨʤʠʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ ʚ ʮʝʣʷʭ ʚʥʝʜʨʝʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʩʪʨʘʥ ʆʨʛʘʥʠ-

ʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ (ʆʕʉʈ) ʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʨʘʥʘ ʪʨʫʜʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʨʤʠʥʦʣʦʛʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ, ʧʦʥʷʪʠʡʥʳʡ 

ʘʧʧʘʨʘʪ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢ, ʪʨʫʜʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. 
 

ɺ ʮʝʣʷʭ ʚʥʝʜʨʝʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè, ʧʨʦʚʝʜʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʨʤʠʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝ-

ʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ. ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʩʪʨʘʥ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʨʤʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʊʨʫʜʦʚʦʤ ʢʦʜʝʢʩʝ 

ʇʦʣʴʰʠ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ, ʠ ʨʘʙʦʪʦʜʘʪʝʣʴ ʦʙʷʟʘʥ çéʦʮʝʥʠʪʴ ʠ 

ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʦʡè (ʩʪ. 226, ʛʣ. 10) [7]. 

ʊʘʢʞʝ, ʚ çʂʦʜʝʢʩʝ ʟʘʢʦʥʦʚ ʦ ʪʨʫʜʝè ʌʨʘʥʮʠʠ (ʩʚʦʜʥʳʡ ʚʘʨʠʘʥʪ ʦʪ 25 ʤʘʨʪʘ 2017) ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ 

çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʚ ʛʣʘʚʝ VI çʆʩʦʙʳʝ ʧʦʣʦʞʝʥʠʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʠ 

ʪʷʞʝʩʪʠ, ʚ ʨʘʟʜʝʣʝ 6 çʄʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʚ ʨʘʙʦʪʝ 

ʧʨʝʜʧʨʠʷʪʠʷè, ʚ ʛʣʘʚʝ III çʃʠʯʥʳʡ ʚʢʣʘʜ ʚ ʧʨʦʙʣʝʤʫ ʟʜʦʨʦʚʴʷ ʥʘ ʨʘʙʦʪʝè [5]. 

ɺ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʙʳʣ ʠʟʜʘʥ ɿʘʢʦʥ çɺʨʝʤʝʥʥʳʝ ʧʨʘʚʠʣʘ ʦ ʧʝʥʩʠʷʭ ʨʘ-

ʙʦʯʠʤ ʢʘʟʝʥʥʳʭ ʛʦʨʥʳʭ ʟʘʚʦʜʦʚ ʠ ʨʫʜʥʠʢʦʚ, ʫʪʨʘʪʠʚʰʠʤ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʟʘʚʦʜʩʢʠʭ ʠ ʨʫʜʥʠʯʥʳʭ ʨʘʙʦ-

ʪʘʭè. ɺ ʜʘʥʥʦʤ ɿʘʢʦʥʝ ʪʝʨʤʠʥ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʙʳʣ ʧʨʠʤʝʥʝʥ ʚʧʝʨʚʳʝ [8].  

ɺ 1903 ʛʦʜʫ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ çʆ ʚʦʟʥʘ-

ʛʨʘʞʜʝʥʠʠ ʧʦʪʝʨʧʝʚʰʠʭ ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʨʘʙʦʯʠʭ ʠ ʩʣʫʞʘʱʠʭ, ʘ ʨʘʚʥʦ ʯʣʝʥʦʚ ʠʭ ʩʝʤʝʡ ʚ ʧʨʝʜʧʨʠʷ-

ʪʠʷʭ ʬʘʙʨʠʯʥʦ-ʟʘʚʦʜʩʢʦʡ, ʛʦʨʥʦʡ ʠ ʛʦʨʥʦʟʘʚʦʜʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè. ʇʦ ʤʥʝʥʠʶ ʨʫʩʩʢʦʛʦ ʶʨʠʩʪʘ ʄ.ʄ. ɺʠʥʘʚʝ-

ʨʘ, ʧʨʠʥʷʪʠʝ ʜʘʥʥʦʛʦ ɿʘʢʦʥʘ ʩʪʘʣʦ ʩʣʝʜʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ çéʧʨʘʚʦʩʦʟʥʘʥʠʝ ʦʙʱʝʩʪʚʘ ʚ ʚʦʧʨʦʩʘʭ, ʢʘʩʘʶʱʠʭʩʷ ʚʦʟʥʘ-

ʛʨʘʞʜʝʥʠʷ ʟʘ ʧʦʪʝʨʝʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʜʝʣʘʣʦ ʫʞʝ ʛʨʦʤʘʜʥʳʡ ʰʘʛ ʚʧʝʨʝʜ ʦʪ ʪʝʦʨʠʠ ʚʠʥʳ, ʢ ʪʝʦʨʠʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʨʠʩʢʘéè ʠ ʦʟʥʘʯʘʣʦ ʧʝʨʝʭʦʜ ʢ ʩʠʩʪʝʤʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ [6]. 

ʇʦʩʪʝʧʝʥʥʦ ʚʳʨʘʙʦʪʘʣʦʩʴ ʧʦʥʷʪʠʝ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè, ʧʨʠʩʫʱʠʡ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʧʨʦʠʟʚʦʜ-

ʩʪʚʫ. ʅʘʥʠʤʘʷ ʨʘʙʦʪʥʠʢʘ, ʨʘʙʦʪʦʜʘʪʝʣʴ ʧʦʜʚʝʨʛʘʣ ʨʘʙʦʪʥʠʢʘ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ. 

ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ. ʇʦ 

ʤʥʝʥʠʶ ʗʨʦʮʢʦʛʦ ɺ.ɻ., ʨʠʩʢ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʥʘ ʨʘʙʦʪʝ ï ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠ ʥʝʠʟʙʝʞʥʳʡ ʬʘʢʪʦʨ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [14]. 

ʇʦʩʣʝ ʜʦʣʛʠʭ ʣʝʪ ʚʧʝʨʚʳʝ ʧʦʥʷʪʠʝ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʟʘʢʦʥ ˉ 125-ʌɿ çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʦʮʠʘʣʴʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡè (24.07.1998 ʛ.). ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʘʢʪʫ, çʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢ ï ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ (ʫʪʨʘʪʳ) ʟʜʦʨʦʚʴʷ ʠʣʠ ʩʤʝʨʪʠ ʟʘʩʪʨʘʭʦʚʘʥʥʦʛʦ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʠʩʧʦʣʥʝʥʠʝʤ ʠʤ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʪʨʫʜʦʚʦʤʫ ʜʦʛʦʚʦʨʫ ʠ ʚ ʠʥʳʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʩʣʫʯʘʷʭè. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʦʢʫʤʝʥʪʝ ʚʧʝʨʚʳʝ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʘʚʠʣʘ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʣʩʷ ʢʣʘʩʩ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʨʠʩʢʘ, ʠʩʭʦʜʷ ʠʟ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʨʘʩʭʦʜʦʚ 

ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ, ʩʣʦʞʠʚʰʠʭʩʷ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʭʦʚʘʪʝʣʝʡ [12, 13]. ɺʩʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 32 ʢʣʘʩʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ [15].  

ɺ 2011 ʛʦʜʫ ʚ ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʌ ʙʳʣʦ ʚʥʝʩʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʢʘʢ 

ç...ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʠ (ʠʣʠ) ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʨʘʙʦʪʥʠʢʦʤ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʪʨʫʜʦʚʦʤʫ ʜʦʛʦʚʦʨʫ ʠʣʠ ʚ ʠʥʳʭ ʩʣʫʯʘʷʭ, ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʥʘʩʪʦʷʱʠʤ ʂʦʜʝʢʩʦʤ, ʜʨʫʛʠʤʠ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠè [11]. 

ɺ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ (ʜʘʣʝʝ ï ʈɹ) ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ çʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ɿʘʢʦʥʝ ʈɹ çʆʙ ʦʭʨʘʥʝ ʪʨʫʜʘè ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ 

ʨʠʩʢè ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ çéʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠʣʠ ʫʪʨʘʪʳ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʣʠʙʦ ʩʤʝʨʪʠ ʨʘ-

ʙʦʪʘʶʱʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʠ (ʠʣʠ) ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚè [3]. 
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ʊʘʢʞʝ ʵʪʦʪ ʪʝʨʤʠʥ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʊʨʫʜʦʚʦʤ ʢʦʜʝʢʩʝ ʈɹ ʠ ʚ ɼʠʨʝʢʪʠʚʝ ˉ 1 çʆ ʤʝʨʘʭ 

ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʠʩʮʠʧʣʠʥʳè [2, 10]. 

ʈʦʩʩʠʡʩʢʠʡ ʫʯʝʥʳʡ ʉʪʝʧʘʥʷʥ ɺ.ɸ. ʚʳʨʘʞʘʝʪ cʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʝʛʦʨʠʠ çʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʢʘʢ çéʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜ-

ʩʪʚʠʡ ʜʣʷ ʨʘʙʦʪʥʠʢʘ ʠ ʯʣʝʥʦʚ ʝʛʦ ʩʝʤʴʠ ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʪʨʘʚʤʳ, ʪʨʫʜʦʚʦʛʦ 

ʫʚʝʯʴʷ ʠʣʠ ʚʳʷʚʣʝʥʠʷ ʫ ʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷè [9]. 

ʃ.ʂ. ɻʝʡʭʤʘʥ ʠ ʜʨʫʛʠʝ ʫʯʝʥʳʝ, ʠʩʩʣʝʜʫʷ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʘʥʛʣʦ- ʠ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ ʚʳʷʚʠʣʠ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢ (occupational risk) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʠʩʢ ʧʦʣʫʯʝʥʠʷ ʪʨʘʚʤʳ 

ʠ / ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʝʤʥʳʤ ʨʘʙʦʪʥʠʢʦʤ, ʦʥ ʩʚʷʟʘʥ ʩ ʟʘʥʷʪʦʩʪʴʶ (ʥʘʡʤʦʤ), ʘ ʥʝ ʩ ʧʨʦʬʝʩ-

ʩʠʝʡ. ɽʛʦ ʦʪʣʠʯʘʶʪ ʦʪ professional risk [1].  

ɺ ʈʂ ʧʦʥʷʪʠʝ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʥʝ ʟʘʢʨʝʧʣʝʥʦ, ʭʦʪʷ ʚ ʪʨʫʜʦʚʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ çʨʠʩʢè, ʩʚʷʟʘʥʥʳʡ ʩ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ: çʨʠʩʢ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘè, 

çʨʠʩʢʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭè, çʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʟʜʦʨʦʚʴʷè, çʨʠʩʢ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ 

ʨʘʙʦʪʥʠʢʘè. ʆʜʥʘʢʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ ʪʝʨʤʠʥʘ çʨʠʩʢʘè ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʪʝʨʤʠʥʘ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʚ ʊʨʫʜʦʚʦʤ ʢʦʜʝʢʩʝ ʈʂ, ʜʘʥʥʳʡ ʪʝʨʤʠʥ 

ʠʤʝʝʪ ʩʚʦʡ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʧʨʘʚʦʚʦʡ ʧʨʘʢʪʠʢʝ. ɺ ɿʘʢʦʥʝ ʈʂ çʆʙ ʦʙʷʟʘ-

ʪʝʣʴʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʨʘʙʦʪʥʠʢʘ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʪʨʫʜʦʚʳʭ (ʩʣʫʞʝʙʥʳʭ) ʦʙʷʟʘʥʥʦʩʪʝʡè 

ʢʣʘʩʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʦʧʨʝʜʝʣʝʥ ʢʘʢ çéʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʣʦʞʠʚʰʠʡʩʷ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢè ʚ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʦʧʨʝʜʝʣʷʷ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʙʦ-

ʪʘʶʱʝʛʦ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʳ ʪʨʫʜʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʨʘʚʠʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʨʤʠʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ, ʥʘ ʫʨʦʚʥʝ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʝʨʤʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʆʊʍʆɼʓ ʆʏʀʉʊʂʀ ʉɽʄʗʅ ʇʆɼʉʆʃʅɽʏʅʀʂɸ ʂɸʂ ʇɽʈʉʇɽʂʊʀɺʅʆɽ  

ʉʓʈʔɽ ɼʃʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ʂʆʈʄʆɺʓʍ ʇʈʆɼʋʂʊʆɺ 
 

 ʆ.ɺ. ʉʤʳʯʘʛʠʥ1, ɽ.ʆ. ʉʤʳʯʘʛʠʥ2 
1 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 2 ʘʩʧʠʨʘʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʌɻɹʆʋ ɺʆ çʂʫʙɻʊʋè) (ʂʨʘʩʥʦʜʘʨ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʘʩʣʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳ-

ʛʝʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʦʪʭʦʜʦʚ ʤʘʩʣʦʞʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʪʭʦ-

ʜʳ ʦʯʠʩʪʢʠ ʩʝʤʷʥ. ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʤʘʩʣʦʞʠʨʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʚʳʚʦʟ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʚʳʨʫʯʢʫ ʦʪ ʧʨʦʜʘʞʠ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʜʘʥʥʳʝ ʨʘʥʝʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʦʤʧʦʥʝʥʪ-

ʥʦʤʫ ʩʦʩʪʘʚʫ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʠʤʝʩʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʦʪʭʦʜʘʭ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʤʝʥʠʚʰʠʝʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ 

ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʢʘ ʧʦ ʠʭ ʫʙʦʨʢʝ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠ-

ʷʪʴ ʥʘ ʭʠʤʠʯʝʩʢʠʡ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ. ʇʨʝʜʣʦʞʝʥʦ ʠʟʫʯʠʪʴ ʩʦ-

ʩʪʘʚ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʣʦʞʠʨʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʩʦʨʥʳʝ ʧʨʠʤʝʩʠ, ʤʘʩʣʠʯʥʳʝ 

ʧʨʠʤʝʩʠ, ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ. 

 

ʇʠʱʝʚʘʷ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ï ʦʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʵʢʦ-

ʥʦʤʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʘʩ-

ʣʦʞʠʨʦʚʘʷ ʦʪʨʘʩʣʴ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ. ʅʘ ʜʦʣʶ ʤʘʩʣʦʞʠʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠ-

ʤʝʨʥʦ 15 % ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʩʣʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʝʨʝʨʘʙʦʪʢʦʡ 

ʩʝʤʷʥ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʠ ʞʠʨʦʚʳʝ ʧʨʦʜʫʢʪʳ ʧʠʱʝʚʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʣʦʞʠʨʦʚʦʡ ʦʪʨʘʩʣʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʥʝ 

ʪʦʣʴʢʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʦ ʠ ʮʝʣʦʛʦ ʨʷʜʘ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [3, 8]. 

ʄʘʩʣʦʞʠʨʦʚʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨ-

ʤʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʚ ʩʦʩʪʘʚʝ ʤʘʩʣʠʯʥʦʛʦ ʩʳʨʴʷ ʠʤʝʶʪʩʷ ʚʩʝ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʤʳʭʠ ʠ ʰʨʦʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʠʟ 

ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʩʦʠ, ʨʘʧʩʘ, ʣʴʥʘ [5].  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʤʘʩʣʦʞʠʨʦʚʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʩʪ ʨʝʩʫʨʩʦʚ ʧʝʨʝʨʘʙʦʪ-

ʢʠ. ɼʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʭʘʨʘʢʪʝʨʥʘ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʤʘʩʣʠʯʥʳʭ ʩʝʤʷʥ, ʠʭ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʚ ʤʘʩʣʦʞʠʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʠ ʠʭ ʵʢʩʧʦʨʪʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ. ʊʘʢ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʩʝʤʴ ʣʝʪ ʚʘʣʦʚʦʡ ʩʙʦʨ ʤʘʩʣʠʯʥʳʭ ʩʝʤʷʥ ʚʳʨʦʩ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ, ʦʙʲʝʤʳ ʠʭ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ï ʙʦʣʝʝ ʯʝʤ ʚ 1,5 ʨʘʟʘ, ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʚ 1,4 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʠʭ ʨʝʩʫʨʩʘʭ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʧʨʝʚʳʰʘʝʪ 80 %. ʇʨʠ ʨʦʩʪʝ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʩʪʨʝʤʷʱʝ-

ʛʦʩʷ ʢ 2 ʤʣʥ. ʪ ʤʘʩʣʘ ʚ ʛʦʜ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ 3,2 ʤʣʥ.ʪ ʚ ʛʦʜ [4]. 

ʉʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ï ʤʘʩʣʠʯʥʳʝ ʩʝʤʝʥʘ, ʢʦʪʦʨʳʝ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʦʷ, ʨʘʧʩ ʠ ʜʨ.). ʇʨʠ ʵʪʦʤ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʤʘʩʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʠʭ 

ʚʘʣʦʚʦʡ ʩʙʦʨ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʙʠʣʴʥʦ ʨʘʩʪʫʪ [4, 10], ʘ ʦʩʥʦʚʥʦʡ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʟʘʥʠʤʘʶʱʝʡ ʧʦʨʷʜ-

ʢʘ 80 % ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʷʚʣʷʝʪʩʷ ʧʦʜʩʦʣʥʝʯʥʠʢ [8]. ʅʘʨʷʜʫ ʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ ʦʩʥʦʚʥʳʤʠ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʷʤʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ɸʨʛʝʥʪʠʥʘ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 200 ʤʘʩʣʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦ-

ʨʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 50-60 ʪ/ʩʫʪ ʜʦ 3000 ʪ/ʩʫʪ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʤʘʩʣʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʦʢʦʣʦ 100), ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʨʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ ʧʦʜ ʧʦʩʝʚʘʤʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ [6]. 

ɺ ʯʠʩʣʦ ʤʘʩʣʦʞʠʨʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʨʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ ʚʭʦʜʷʪ: 4 ʤʘʩʣʦʵʢʩ-

ʪʨʘʢʮʠʦʥʥʳʭ ʟʘʚʦʜʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 700 ʪ/ʩʫʪ ʧʦ ʩʝʤʝʥʘʤ, 15 ʤʘʩʣʦʧʨʝʩʩʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 150 ʪ/ʩʫʪ, ʠ ʦʩʪʘʣʴʥʳʝ ʤʘʩʣʦʧʨʝʩʩʦʚʳʝ ʟʘʚʦʜʳ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʤʝʥʝʝ 100 ʪ/ʩʫʪ [6]. 

ʇʝʨʝʭʦʜ ʢ ʨʳʥʦʯʥʳʤ ʫʩʣʦʚʠʷʤ ʪʦʨʛʦʚʣʠ, ʚʩʪʫʧʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦ ɺʩʝʤʠʨʥʫʶ ʪʦʨʛʦʚʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʦʪʢʘʟ ʦʪ ʠʤʧʦʨʪʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʩ ʪʝʨʨʠʪʦʨʠʡ ʨʷʜʘ ʩʪʨʘʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟ ʋʢʨʘʠʥʳ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʠʩʴ ʥʘ ʩʦʩʪʦʷʥʠʠ ʨʳʥʢʘ ʤʘʩʣʦʞʠʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ 
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ʙʦʣʴʰʘʷ ʥʠʰʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ, ʤʦʜʝʨʥʠʟʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʝʨʝʚʦʦʨʫʞʝʥʠʶ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʩʣʦʞʠʨʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʆʜʥʘʢʦ ʚ ʧʝʨʠʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʧʨʝʜʧʨʠʷʪʠʷʤ ʤʘʩʣʦʞʠʨʦʚʦʡ ʦʪʨʘʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʩʪʨʦ ʥʝʦʙʭʦʜʠʤʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʣʷ ʯʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʚʝʜʝʥʠʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʨʠʤʝʥʷʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ɿʜʝʩʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʤʘʩʣʦʞʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʘʶʪ ʜʚʦʡʥʦʡ ʵʬʬʝʢʪ ï ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʚʳʚʦʟ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ) ʠ ʧʦʚʳʰʝʥʠʝ 

ʚʳʨʫʯʢʠ ʦʪ ʧʨʦʜʘʞʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʤʘʩʣʦʞʠʨʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʦʙʲʸʤʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤ ʚʠʜʦʤ ʦʪʭʦʜʦʚ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʤʷʥ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʶʪʩʷ ʦʪʭʦʜʳ ʦʯʠʩʪʢʠ ʩʝʤʷʥ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʟ ʠʤʝʶʱʠʭʩʷ ʚ ʩʚʦʙʦʜʥʦʤ 

ʜʦʩʪʫʧʝ ʩʚʝʜʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʩʣʦʞʠʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʩʫʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, 

ʜʦ 900 ʨʫʙ. ʟʘ ʚʳʚʦʟ ʦʜʥʦʡ ʪʦʥʥʳ ʦʪʭʦʜʦʚ. ɺ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʡ ʧʨʠʝʤʢʠ, ʢʦʛʜʘ ʦʙʲʸʤ ʧʦʩʪʫʧʣʝʥʠʷ ʤʘʩʣʠʯʥʳʭ 

ʩʝʤʷʥ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 1000-1500 ʪʦʥʥ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʘ 100-120 ʪ/ʩʫʪ. ʦʪʭʦʜʦʚ ʠʭ ʦʯʠʩʪ-

ʢʠ. ʂʨʦʤʝ ʨʘʩʭʦʜʦʚ ʥʘ ʫʪʠʣʠʟʘʮʠʶ ʠ ʚʳʚʦʟ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʩʫʪ ʟʘʪʨʘʪʳ 

ʥʘ ʠʭ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʟʘʩʦʨʷʝʪ ʠ ʟʘʭʣʘʤʣʷʝʪ ʪʝʨ-

ʨʠʪʦʨʠʶ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʦʟʜʘʸʪ ʫʛʨʦʟʫ ʠʭ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ. 

ʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʫʪʸʤ ʠʭ ʚʳʚʦʟʘ ʥʘ ʧʦʣʠʛʦʥʳ ʪʚʸʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪ-

ʭʦʜʦʚ ʠ ʠʭ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʪʘʤ ʦʩʪʘʝʪʩʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʤʥʦʛʠʭ ʣʝʪ. ʈʘʟʣʦʞʝʥʠʝ ʦʪʭʦʜʦʚ ʧʨʠ ʠʭ ʩʢʣʘʜʠʨʦʚʘʥʠʠ ʠʜʝʪ ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ 

ʙʠʦʛʘʟ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʥʘ 70 % ʠʟ ʤʝʪʘʥʘ ʠ ʣʝʛʢʦ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ. ʇʦʩʪʦʷʥʥʦʝ ʛʦʨʝʥʠʝ ʩʚʘʣʦʢ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ 

ʚʳʜʝʣʝʥʠʷ ʙʠʦʛʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʠʦʛʘʟ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 300-400 ʤ ʠ ʜʘʣʴʰʝ ʧʦ ʛʦʨʠʟʦʥʪʘʤ 

ʟʝʤʣʠ ʠ ʠʥʦʛʜʘ ʧʦʧʘʜʘʝʪ ʚ ʧʦʜʚʘʣʳ ʜʦʤʦʚ ʠ ʤʦʞʝʪ ʚʟʨʳʚʘʪʴʩʷ ʧʨʠ ʚʦʟʛʦʨʘʥʠʠ ʚ ʩʠʣʫ ʨʘʟʥʳʭ ʧʨʠʯʠʥ. ʄʝʪʘʥ 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʠ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ ʧʦʛʠʙʘʝʪ.  

ɺʩʝ ʵʪʠ ʨʘʩʭʦʜʳ ʠ ʥʝʛʘʪʠʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʯʪʦ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠ ʮʝʥʫ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪ-

ʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʦʪʨʘʩʣʠ. ɼʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʩʚʝʜʝʥʠʡ ʧʦ ʩʦʩʪʘʚʫ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ 

ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʉʝʤʝʥʥʘʷ ʤʘʩʩʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ ʩʤʝʩʴ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʧʦʚʨʝʞʜʝʥʥʳʝ ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʤʘʩʣʠʯʥʳʝ ʧʨʠʤʝʩʠ, ʦʨʛʘʥʠʯʝʩʢʠʡ ʠ ʤʠ-

ʥʝʨʘʣʴʥʳʡ ʩʦʨ, ʚʢʣʶʯʘʷ ʤʝʪʘʣʣʦʧʨʠʤʝʩʠ, ʠ ʧʨʠʤʝʩʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘʣʠʯʠʝʤ ʚ ʩʝʤʝʥʥʦʡ ʤʘʩʩʝ ʧʦʩʪʦʨʦʥʥʠʭ 

ʞʠʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [9]. 

ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʩʝʤʝʥʥʦʡ ʤʘʩʩʳ ʰʠʨʦʢʦ ʚʘʨʴʠʨʫʶʪ ʧʦ ʭʠʤʠʯʝʩʢʠʤ, ʬʠʟʠʯʝʩʢʠʤ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʠ 

ʜʨʫʛʠʤ ʩʚʦʡʩʪʚʘʤ.  

ʆʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʩʦʩʪʦʷʪ ʠʟ ʯʘʩʪʝʡ ʢʦʨʟʠʥʦʢ, ʦʙʣʦʤʢʦʚ ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ, ʩʦʮʚʝʪʠʡ ʠ ʜʨʫʛʠʭ ʚʝ-

ʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ [9], ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʩʝʤʝʥʥʫʶ ʤʘʩʩʫ ʚ ʭʦʜʝ ʫʙʦʨʢʠ. ʆʙʩʝʤʝʥʝʥʥʦʩʪʴ ʦʨ-

ʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚʳʰʝ, ʯʝʤ ʩʝʤʷʥ ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʳ. ʆʥʠ ʧʦʚʳʰʘʶʪ ʚʣʘʞʥʦʩʪʴ ʩʝʤʝʥʥʦʡ ʤʘʩʩʳ ʚ ʮʝʣʦʤ 

ʠ ʧʨʠʚʦʜʷʪ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚ ʥʝʡ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [7]. 

ʄʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ ʩʦʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʢʦʤʦʯʢʦʚ ʟʝʤʣʠ, ʧʳʣʠ, ʢʘʤʥʝʡ ʠ ʤʝʪʘʣʣʦʧʨʠʤʝʩʝʡ 

[9]. ʆʥʠ ʫʩʢʦʨʷʶʪ ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʠʪ, ʚʘʣʢʦʚ, ʥʦʞʝʡ ʠ ʜʥʠʱ ʞʘʨʦʚʝʥ ʠ ʜʨ.). ʇʦʧʘʜʘʷ ʚ ʞʤʳʭʠ ʠ ʰʨʦʪʳ, 

ʦʥʠ ʫʭʫʜʰʘʶʪ ʠʭ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ [7].  

ʄʝʪʘʣʣʦʧʨʠʤʝʩʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʨʠʤʝʩʠ, ʦʙʣʘʜʘʶʱʠʝ ʠ ʥʝ ʦʙʣʘʜʘʶʱʠʝ ʤʘʛʥʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

[9]. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʧʦʧʘʜʘʶʪ ʚ ʩʝʤʝʥʘ ʧʨʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ, ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘ-

ʪʝ ʧʦʣʦʤʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʤʘʩʣʦʟʘʚʦʜʘʭ. ʆʥʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ: ʦʪ ʤʝʣʴʯʘʡʰʠʭ ʧʳʣʠʥʦʢ ʜʦ ʢʫʩʢʦʚ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʨʘʟʤʝʨʳ ʩʝʤʷʥ. ʇʦʧʘʜʘʥʠʝ ʤʝʪʘʣʣʦʧʨʠʤʝʩʝʡ ʚ ʞʤʳʭ ʠ ʰʨʦʪ ʜʝʣʘʝʪ ʠʭ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ [7]. 

ʂ ʧʨʠʤʝʩʷʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʥʘʣʠʯʠʝʤ ʚ ʩʝʤʝʥʥʦʡ ʤʘʩʩʝ ʧʦʩʪʦʨʦʥʥʠʭ ʞʠʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʦʪʥʦʩʠʪʩʷ ʤʠʢʨʦʬʣʦʨʘ, ʚʨʝʜʠʪʝʣʠ ʠ ʥʘʩʝʢʦʤʳʝ [9]. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʩʝʤʝʥʥʦʡ ʤʘʩʩʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʘʤʙʘʨ-

ʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʨʯʝ ʩʝʤʷʥ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢ-

ʮʠʠ [7]. 

ɺʩʝ ʩʦʨʥʳʝ ʧʨʠʤʝʩʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʝʤʝʥʥʦʡ ʤʘʩʩʝ, ʷʚʣʷʶʪʩʷ ʚʨʝʜʥʳʤ ʙʘʣʣʘʩʪʦʤ. ʆʥʠ ʟʘʥʠʤʘʶʪ 

ʯʘʩʪʴ ʧʦʣʝʟʥʦʡ ʝʤʢʦʩʪʠ ʭʨʘʥʠʣʠʱ, ʫʚʝʣʠʯʠʚʘʶʪ ʩʪʦʠʤʦʩʪʴ ʭʨʘʥʝʥʠʷ ʩʳʨʴʷ, ʧʦʚʳʰʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʘʥʠʝ ʩʝʤʷʥ, ʩʥʠʞʘʶʪ ʂʇɼ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʝʛʦ 

ʠʟʥʦʩ, ʧʦʚʳʰʘʶʪ ʦʧʘʩʥʦʩʪʴ ʧʦʨʯʠ ʠ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʭʨʘʥʷʱʠʭʩʷ ʩʝʤʷʥ, ʫʭʫʜʰʘʶʪ ʢʘʯʝʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ (ʤʘʩʣʦ, ʞʤʳʭ, ʰʨʦʪ), ʫʭʫʜʰʘʶʪ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʮʝʭʘ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʚʝʣʠ-

ʯʠʚʘʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ [3, 7]. 

ʂ ʤʘʩʣʠʯʥʳʤ ʧʨʠʤʝʩʷʤ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʦʙʨʫʰʝʥʥʳʝ ʩʝʤʝʥʘ ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫ-

ʨʳ, ʩʝʤʝʥʘ ʩ ʦʩʪʘʪʢʘʤʠ ʷʜʨʘ (ʠʟʲʝʜʝʥʥʳʝ ʚʨʝʜʠʪʝʣʷʤʠ, ʙʠʪʳʝ), ʟʘʧʣʝʩʥʝʚʝʚʰʠʝ, ʟʘʛʥʠʚʰʠʝ, ʧʨʦʨʦʩʰʠʝ, ʩʝʤʝʥʘ 

ʩ ʠʟʤʝʥʠʚʰʠʤʩʷ ʮʚʝʪʦʤ ʷʜʨʘ, ʥʝʜʦʨʘʟʚʠʪʳʝ ʠ ʧʦʚʨʝʞʜʝʥʥʳʝ ʤʦʨʦʟʦʤ [9]. ʇʨʝʜʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʣʠʯʥʦʡ 

ʧʨʠʤʝʩʠ ʚ ʩʝʤʝʥʥʦʡ ʤʘʩʩʝ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʛʣʘʩʥʦ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤ ʥʦʨʤʘʤ ʜʦʣʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ 
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 ʚ ʧʨʝʜʝʣʘʭ 7-10 % [7]. ʏʘʩʪʴ ʤʘʩʣʠʯʥʦʡ ʧʨʠʤʝʩʠ ʧʦʧʘʜʘʝʪ ʚ ʦʪʭʦʜʳ ʦʯʠʩʪʢʠ ʩʝʤʷʥ, ʘ ʚʩʝ ʦʙʨʫʰʝʥʥʳʝ ʩʝʤʝʥʘ 

ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʧʨʦʭʦʜʦʤ ʯʝʨʝʟ ʩʠʪʘ ʜʠʘʤʝʪʨʦʤ 3 ʤʤ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʭʦʜʷʪ ʚ ʦʪʭʦʜʳ ʦʯʠʩʪ-

ʢʠ, ʪʘʢ ʢʘʢ ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʨʥʦʡ ʧʨʠʤʝʩʠ [7].  

ʈʘʥʝʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟʳ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʠʩʭʦʜʷ ʠʟ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʧʨʦʚʝʜʸʥʥʳʭ ʚ 1980-1990-ʝ ʛʦʜʳ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʦʪʭʦʜʘʭ ʩʳʨʴʝʚʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 19 %, ʘ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ï 21% [1, 2]. ʅʦ ʟʘ ʛʦʜʳ, ʧʨʦʰʝʜ-

ʰʠʝ ʧʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʠʟʤʝʥʠʣʠʩʴ ʢʘʢ ʩʦʨʪʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʪʘʢ ʠ 

ʫʙʦʨʦʯʥʘʷ ʪʝʭʥʠʢʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʝ ʨʘʥʝʝ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʚʝʜʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʡ ʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ ʤʘʩʣʦʞʠʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ, ʢʦʤʧʦʥʝʥʪʥʳʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ ʦʯʠʩʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ. 
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Abstract. The data on quantity and production capacity of the enterprises of oil-extracting branch of the Rus-

sian Federation in general, and also in Krasnodar Krai and in the Republic of Adygea are provided in this article. It is 

shown that the most widespread type of waste of oil and fat production is waste of seed cleaning. It is said that innova-

tions in the field of utilization and processing of waste of oil and fat production promote essential decrease in costs of 

removal of production wastes and the ecological situation improvement, and also provide additional revenue from the 

sale of the new production obtained at waste processing. The data of earlier conducted researches on component struc-

ture of sunflower seeds cleaning waste are considered. The main types of the impurities, which are contained in sun-

flower seeds cleaning waste, are considered. It is shown that the species and hybrids of sunflower seeds, which have 

changed in modern conditions, and also the equipment for cleaning and postharvest processing are able to significantly 

influence on the chemical, graded size and component composition of cleaning waste. It is suggested to study structure 

of sunflower seeds cleaning waste of modern species and hybrids. 

Keywords: oil and fat industry, sunflower seeds, foreign material, olive impurity, waste processing. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ  

ʊʆʂʉʆʇʃɸɿʄʆɺ ʉɽʈʆʃʆɻʀʏɽʉʂʀʄʀ ʈɽɸʂʎʀʗʄʀ 
 

 ɸ.ʅ. ʍʘʣʠʣʘ1, ɸ.ʉ. ʉʘʧʘʨʙʝʢʦʚ2, ɻ.ɸ. ʇʦʣʘʪʙʝʢʦʚʘ3 
1 ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

2 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 3 ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè (ʐʳʤʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʙʦʣʴʥʳʭ ʧʘʨʘʟʠʪʦʟʦʤ, ʠ ʠʟʫʯʝʥʠʝ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʣʠ̫ʥʠʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʟʠʪʳ ʪʦʢʩʦʧʣʘʟʤʳ, ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ, ʘʥ-

ʪʠʛʝʥʳ ʧʘʨʘʟʠʪʦʚ, ʪʠʪʨʦʚʘʥʠʝ ʩʳʚʦʨʦʪʢʠ, ʵʨʠʪʨʦʮʠʪʥʳʝ ʜʠʘʛʥʦʩʪʠʢʫʤʳ. 

 

ʊʦʢʩʦʧʣʘʟʤʦʟ ï ʧʘʨʘʟʠʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ. ʉʣʝʜʩʪʚʠʝʤ ʪʦʢʩʦʧʣʘʟʤʦʟʘ ʫ ʞʝʥʱʠʥ ʷʚʣʷ-

ʝʪʩʷ ʚʳʢʠʜʳʰʠ, ʥʘ ʩʚʝʪ ʧʦʷʚʣʷʶʪʩʷ ʥʝʜʦʨʘʟʚʠʪʳʝ, ʩʣʘʙʦʫʤʥʳʝ, ʥʝʟʨʷʯʠʝ ʠ ʪ.ʜ. ʜʝʪʠ ʩʦ ʤʥʦʛʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

ʈʘʥʥʷʷ ʙʦʣʝʟʥʴ ʩʣʘʙʳʭ ʜʝʪʝʡ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʩʤʝʨʪʥʦʩʪʠ. ʊʦʢʩʦʧʣʘʟʤʦʟ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʪʘʢʞʝ 

ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʦʚʦʤʫ ʚʳʢʠʜʳʰʫ ʠ ʫʙʳʣʠ ʚʝʩʘ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʠʭ ʩʤʝʨʪʥʦʩʪʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʩʦʧʣʘʟʤʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʚʥʝʰʥʠʤ ʧʨʠʟʥʘʢʘʤ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʠʭ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʅʦ ʥʝʜʦʩʪʘʪʢʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʠʟʤʝ-

ʥʷʶʪʩʷ ʥʝʦʪʯʝʪʣʠʚʦ ʠ ʧʦʵʪʦʤʫ ʥʝ ʚʩʝʛʜʘ ʜʘʶʪ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ ʠ ʪ.ʜ., ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʦʧʨʝʜʝ-

ʣʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʩʪʘʣʠ ʚʥʝʜʨʷʪʴʩʷ ʚ ʜʨʫʛʠʝ ʦʪʨʘʩʣʠ 

ʙʠʦʣʦʛʠʠ. 

ʆʜʥʠʤʠ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʙʦʣʝʟʥʝʡ ʩʪʘʣʠ ʚʳʩʦʢʦʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʵʨʠʪʨʦʮʠʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ: ʨʝʘʢʮʠʷ ʥʝʧʨʷʤʦʡ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ), ʨʝʘʢʮʠʷ ʥʝʡʪʨʘ-

ʣʠʟʘʮʠʠ ʘʥʪʠʪʝʣ (ʈʅɸʊ) ʠ ʪ.ʜ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʩʦʧʣʘʟ-

ʤʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʛʝʥʦʚ ʚ ʩʳʚʦʨʦʪʢʘʭ ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʫʪʝʤ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʘʥʪʠʪʝʣ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʪʨ ʩʳʚʦʨʦʪʢʠ.  

ɼʣʷ ʪʠʪʨʘ ʠʤʤʫʥʥʦʡ ʩʳʚʦʨʦʪʢʠ ʧʨʦʚʦʜʷʪ ʨʝʘʢʮʠʶ ʵʨʠʪʨʦʮʠʪʘʨʥʦ-ʘʥʪʠʛʝʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʢʫ ʥʘ ʨʝʘʢ-

ʮʠʶ ʥʝʧʨʷʤʦʡ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʧʦ ʤʘʢʨʦʩʧʦʩʦʙʫ ʈʅɻɸ ʩʳʚʦʨʦʪʢʠ ʩʪʘʚʷʪʩʷ 

ʚ ʧʨʦʙʠʨʢʫ ʠʣʠ ʥʘ ʧʣʘʩʪʠʥʢʫ.  

ʀʟ ʧʨʦʚʝʨʝʥʥʦʛʦ ʪʠʪʨʘ ʩʳʚʦʨʦʪʢʠ ʙʝʨʝʪʩʷ 3-4 ʙʘʣʣʴʥʳʡ ʨʘʩʪʚʦʨ.  

ʇʨʦʪʝʢʘʥʠʝ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʚ ʢʘʞʜʦʤ ʨʷʜʫ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʠʟʫʯʘʝʤʦʡ ʩʳʚʦʨʦʪ-

ʢʠ. ɽʛʦ ʪʠʪʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʧʦʩʣʝʜʥʝʡ ʣʫʞʢʠ. ɽʩʣʠ ʚ ʨʷʜʫ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, 

ʩʳʚʦʨʦʪʢʠ ʧʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʪʠʪʨʘ ʠʤʤʫʥʥʦʡ ʩʳʚʦʨʦʪʢʠ ʧʨʦʪʠʚ 

ʘʥʪʠʛʝʥʘ ʪʘʢʩʦʧʣʘʟʤʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʘʤʳʡ ʚʝʨʭʥʠʡ ʝʝ ʪʠʪʨ. ʀʟ ʥʘʡʜʝʥʥʦʛʦ ʚʝʨʭʥʝʛʦ ʪʠʪʨʘ ʩʳʚʦʨʦʪʢʠ 4-ʭ 

ʢʨʘʪʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʙʦʯʠʡ ʪʠʪʨ ʨʝʘʛʝʥʪʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʈʅɻɸ ʚʝʨʭʥʠʡ 

ʪʠʪʨ ʠʤʤʫʥʥʦʡ ʩʳʚʦʨʦʪʢʠ ʧʦʢʘʟʳʚʘʝʪ 1:3200, ʪʦ 4 ʢʨʘʪʥʳʡ ʫʤʝʥʴʰʝʥʥʳʡ ʨʘʙʦʯʠʡ ʪʠʪʨ ʩʯʠʪʘʝʪʩʷ 1:800. 

 

ʊʘʙʣʠʮʘ 1 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʛʝʥʘ ʪʦʢʩʦʧʣʘʟʤʳ ʧʦ ʤʝʪʦʜʫ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʘʥʪʠʪʝʣ 
ˉ ɺʠʜ ʞʠʚʦʪʥʳʭ ʅʦʤʝʨ ʞʠʚʦʪ-

ʥʳʭ 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʘʢʮʠʠ 

1:10 1:80 1:60 1:320 1:640 1:1280 

1 ɹʘʨʘʥ 3301 4+ 4+ 4+ 3+ 2+ - 

2 ɹʘʨʘʥ 3302 4+ 4+ 4+ 3+ 2+ - 

3 ɹʘʨʘʥ 3303 4+ 4+ 4+ 3+ 2+ - 

4 ɹʘʨʘʥ 3304 4+ 4+ 4+ 3+ 2+ - 

5 ɹʘʨʘʥ 3305 4+ 4+ 4+ 3+ 2+ - 

                                                           
É ʍʘʣʠʣʘ ɸ.ʅ., ʉʘʧʘʨʙʝʢʦʚ ɸ.ʉ., ʇʦʣʘʪʙʝʢʦʚʘ ɻ.ɸ. / Khalila A.N., Saparbekov A.S., Polatbekova G.A., 2017 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 
ˉ ɺʠʜ ʞʠʚʦʪʥʳʭ ʅʦʤʝʨ ʞʠʚʦʪ-

ʥʳʭ 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʘʢʮʠʠ 

1:10 1:80 1:60 1:320 1:640 1:1280 

7 ɹʘʨʘʥ 3307 4+ 4+ 4+ 3+ 2+ - 

8 ɹʘʨʘʥ 3308 4+ 4+ 4+ 3+ 2+ - 

9 ɹʘʨʘʥ 3309 4+ 4+ 4+ 3+ 2+ - 

10 ɹʘʨʘʥ 3310 4+ 4+ 4+ 3+ 2+ - 

11 ɹʘʨʘʥ 3311 4+ 4+ 4+ 3+ 2+ - 

12 ɹʘʨʘʥ 3312 4+ 4+ 4+ 3+ 2+ - 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʘʚʠʪʴ ʨʝʘʢʮʠʶ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʘʥʪʠʪʝʣ (ʈʅɸʊ) ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʩʳʚʦʨʦʪʢʠ ʚ ʦʜʠʥ 

ʨʷʜ, ʧʨʠʛʦʪʘʚʣʠʚʘʶʪʩʷ 2-ʭ ʢʨʘʪʥʦ ʫʚʝʣʠʯʝʥʥʳʝ ʨʘʩʪʚʦʨʳ.  

ʇʣʘʥʰʝʪ ʧʦʩʣʝ 30 ʤʠʥʫʪʥʦʛʦ ʫʜʝʨʞʘʥʠʷ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 37Üʉ, ʚʦ ʚʩʝ ʣʫʞʢʠ 1-ʛʦ ʨʷʜʘ ʥʘʣʠʚʘʝʪʩʷ ʧʦ 

0,25 ʤʣ 1 % ʨʘʩʪʚʦʨ ʵʨʠʪʨʦʮʠʪʥʦ-ʘʥʪʠʛʝʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʢʫʤʘ. ʇʦʩʣʝ ʤʝʜʣʝʥʥʦʛʦ ʚʩʪʨʷʭʠʚʘʥʠʷ ʧʣʘʥʰʝʪ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʪʘʚʠʪʩʷ ʥʘ ʩʪʦʣ. ʈʝʘʢʮʠʷ ʟʘʯʠʪʳʚʘʝʪʩʷ ʯʝʨʝʟ 2-3 ʯʘʩʘ ʧʨʦʪʠʚ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʢʮʠʠ 

ʈʅɻɸ, ʪ.ʝ. ʥʝ ʧʨʦʠʟʦʰʝʜʰʠʝ ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʩʯʠʪʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ.  

ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʈʅɸʊ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʘʥʪʠʛʝʥʳ ʪʦʢʩʦʧʣʘʟʤʳ ʩʳʚʦʨʦʪʢʠ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʨʝʘʢʮʠʠ ʈʅɸʊ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʩʳʚʦʨʦʪʢʠ ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʈʅɸʊ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʘʥʪʠʛʝʥʳ ʪʦʢʩʦʧʣʘʟʤʳ ʥʘʭʦʜʠʣʠʩʴ ʚ 4-ʭ ʩʳʚʦʨʦʪ-

ʢʘʭ ʙʘʨʘʥʦʚ (ˉ3301, 3302, 3304, 3305). ɸʥʪʠʛʝʥʳ ʪʦʢʩʦʧʣʘʟʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʈʅɸʊ, ʠ ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʠ ʜʦʧʦʣʥʠʣʠ ʜʨʫʛ ʜʨʫʛʘ.  

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʛʝʥʦʚ ʪʦʢʩʦʧʣʘʟʤʳ ʚ ʩʳʚʦʨʦʪʢʘʭ ʞʠʚʦʪʥʳʭ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦ-

ʚʦʜʠʪʴ ʧʦ ʩʧʦʩʦʙʫ ʈʅɸʊ. 
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ɺʃʀʗʅʀɽ ʄʀʂʈʆʕʃɽʄɽʅʊʆɺ ʅɸ ʈɸɿɺʀʊʀɽ  

ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈ  

ɺ ʋʉʃʆɺʀʗʍ ɼɽɻʈɸɼʀʈʆɺɸʅʅʓʍ ʇʆʏɺ ʖɻɸ ʂɸɿɸʍʉʊɸʅɸ 
 

 ʈ.ɸ. ɼʞʘʡʩʘʤʙʝʢʦʚʘ1, ɹ.ʐ. ɸʤʘʥʙʘʝʚʘ2 
1 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

2 ʤʘʛʠʩʪʨ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʊʘʨʘʟ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʘʭ ʥʝ ʪʦʣʴʢʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʚʦʜʳ, ʥʦ ʠ ʥʘʨʫʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʩʥʠʞʘʝʪ ʝʝ ʧʦʨʠʩʪʦʩʪʴ ʠ ʫʭʫʜʰʘʝʪ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʥʦʨʤʘʣʴʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʪʘʢʠʭ ʧʦʯʚ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ZnSO4, CuSO4, NaCl) ʠ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ (ʛʫʤʘʪʘ ʥʘʪʨʠʷ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ, ʤʘʛʥʠʝʚʦʝ ʦʩʦʣʦʥʮʝʚʘʥʠʝ, ʱʝʣʦʯʥʳʝ ʧʦʯʚʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ.  

 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʌʘʢʪʦʨ ʟʘʩʦʣʝʥʠʷ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʪ.ʢ. ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʝ-

ʥʠʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʣʠʩʪʴʝʚ 

[1]. 

ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʠ ʚʦʜʦʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʥʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʦʯ-

ʚʘʭ, ʧʦʚʳʰʝʥʠʷ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ. 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝ-

ʤʷʥ ʠ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʢʨʦʵʣʝʤʝʥʪʳ (Zn, Cu), ʭʣʦʨʠʜ ʥʘʪʨʠʷ ï NaCl, ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ ʠ ʜʨ. (ʛʫʤʘʪ 

ʥʘʪʨʠʷ). ʎʠʥʢ ʠ ʤʝʜʴ ʧʦʚʳʰʘʶʪ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ. ɼʝʡʩʪʚʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠ-

ʝʤ ʥʘ ʢʦʣʣʦʠʜʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʪʦʧʣʘʟʤʳ (ʧʦʚʳʰʝʥʠʝ ʛʠʜʨʦʬʠʣʴʥʦʩʪʠ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʣʣʦʠʜʦʚ). ʄʠʢʨʦʵʣʝʤʝʥʪʳ ʫʩʠʣʠʚʘʶʪ ʪʘʢʞʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ ʚ 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ. ʄʝʜʴ ʘʢʪʠʚʠʟʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʣʢʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ [2]. ʎʠʥʢ ʠ ʤʝʜʴ ʘʢʪʠʚʠ-

ʨʫʶʪ ʬʝʨʤʝʥʪ, ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʷ. ʇʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʤʝʪʘʙʦʣʠʟʤʝ 

ʙʝʣʢʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʚ ʨʘʩʪʝʥʠʠ [3]. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʆʇʋʂʘʟʅʀʀɺʍ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʭʣʦʨʠʩʪʳʤ ʥʘʪʨʠʝʤ ʠ ʛʫʤʘʪʦʤ ʥʘʪʨʠʷ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʥʦ ʥʘ ʠʭ ʚʩʭʦʞʝʩʪʴ, ʧʨʠʯʝʤ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳ-

ʜʝʨʞʢʠ ʚ ʨʘʩʪʚʦʨʘʭ.  

ʇʨʦʚʝʜʝʥʦ 4 ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʢʘʞʜʳʤ ʠʟ 4-ʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦ ʚʘʨʠʘʥʪʘʤ: 1-ʡ ï ʢʦʥʪʨʦʣʴ; 2-ʡ ï ʦʙʨʘ-

ʙʦʪʢʘ ʩʝʤʷʥ 0,5% ʨʘʩʪʚʦʨʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʘ; 3-ʡ ïʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 1% ʨʘʩʪʚʦʨʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʘ; 4-ʡ ï

ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 2,5% ʨʘʩʪʚʦʨʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʘ; 5-ʡ ïʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 5% ʨʘʩʪʚʦʨʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʘ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʧʳʪʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ ʠ ʛʫʤʘʪʘ ʥʘʪʨʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ çɹʝʩʘʛʘʰè (ɾʘʤʙʳʣʩʢʘʷ ʦʙʣʘʩʪʴ) ʠ ʢ/ʭ çɸʥʜʘʩè (ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ). ʅʘ ʦʨʦʰʘʝ-

ʤʳʭ ʟʝʤʣʷʭ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ çɹʝʩʘʛʘʰè ʚʳʨʘʱʠʚʘʣʘʩʴ ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ, ʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʢ/ʭ çɸʥʜʘʩè ï 

ʭʣʦʧʯʘʪʥʠʢ. ʉʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 2,5 %-ʥʳʤ ʨʘʩʪʚʦʨʘʤʠ ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ ʠ ʛʫʤʘʪʘ 

ʥʘʪʨʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʭʣʦʨʠʩʪʳʤ 

ʥʘʪʨʠʝʤ ʠ ʛʫʤʘʪʦʤ ʥʘʪʨʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʥʦ ʥʘ ʠʭ ʚʩʭʦʞʝʩʪʴ, ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʩʫ-

ʱʝʩʪʚʣʝʥʦ 4 ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʟ 4-ʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦ ʩʣʝʜʫʶʱʠʤ ʚʘʨʠʘʥʪʘʤ: 1-ʡ ï ʢʦʥʪʨʦʣʴ; 
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 2-ʡ ï ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 0,5% ʨʘʩʪʚʦʨʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ; 3-ʡ ï 1 %; 4-ʡ ï2,5 % ʨʘʩʪʚʦʨʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ; 5-ʡ ï

5% ʨʘʩʪʚʦʨʦʤ. 

ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʱʝʣʦʯʥʳʝ ʧʦʯʚʳ ʤʘʛʥʠʝʚʦʛʦ 

ʦʩʦʣʦʥʮʝʚʘʥʠʷ ʆʇʋ çɹʝʩʘʛʘʰè ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʱʝʣʦʯʥʳʭ 

ʧʦʯʚʘʭ ʤʘʛʥʠʝʚʦʛʦ ʦʩʦʣʦʥʮʝʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ ʨʘʩ-

ʪʚʦʨʘʤʠ ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʨʘʟʣʠʯʥʦʡ  

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʛʫʤʘʪʘ ʥʘʪʨʠʷ, % 

ʉʪʠʤʫʣʷʪʦʨʳ ʂʫʣʴʪʫʨʳ 
ʂʦʥʪʨʦʣʴ ʂʦʥʮʝʥʪʨʘʮʠʷ, %  

0,5 1,0 2,5 5,0 

 

ZnSO4 

ʂʫʢʫʨʫʟʘ 94 95 96 98 98 

ʍʣʦʧʯʘʪʥʠʢ 53 58 61 63 67 

ʇʰʝʥʠʮʘ 92 93 93 94 91 

 

CuSO4 

ʂʫʢʫʨʫʟʘ 95 95 96 96 95 

ʍʣʦʧʯʘʪʥʠʢ 61 61 60 65 65 

ʇʰʝʥʠʮʘ 94 94 94 94 97 

 

NaCl 

ʂʫʢʫʨʫʟʘ 86 83 91 93 84 

ʍʣʦʧʯʘʪʥʠʢ 50 50 55 57 55 

ʇʰʝʥʠʮʘ 87 93 93 92 91 

 

ɻʫʤʘʪ ʥʘʪʨʠʷ 

ʂʫʢʫʨʫʟʘ 93 93 94 96 88 

ʍʣʦʧʯʘʪʥʠʢ 43 45 56 63 55 

ʇʰʝʥʠʮʘ 98 99 99 97 92 

 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ 2,5 %-ʥʳʤ ʠ 5 %-ʥʳʤ ʨʘʩʪʚʦʨʘʤʠ ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʜʦ-

ʩʪʠʛʘʝʪ 98%, ʭʣʦʧʯʘʪʥʠʢʘ 63 ʠ 67%, ʧʰʝʥʠʮʳ 94 ʠ 91%. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ 2,5 %-ʥʳʤ ʠ 5 %-ʥʳʤ 

ʨʘʩʪʚʦʨʘʤʠ ʩʫʣʴʬʘʪʘ ʤʝʜʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ 96 ʠ 95%, ʭʣʦʧʯʘʪʥʠʢʘ 65 % ʠ 67%, ʧʰʝʥʠʮʳ 94 ʠ 97%. 

ɺ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʭʣʦʨʠʩʪʳʤ ʥʘʪʨʠʝʤ ʚʩʭʦʞʝʩʪʴ ʥʠʞʝ. ʅʘʧʨʠʤʝʨ, ʚʩʭʦʞʝʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ 2,5% -ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ ʩʦʩʪʘʚʣʷʝʪ 57%, ʘ 5% -ʥʳʤ ʨʘʩʪʚʦʨʦʤ ï 55%. ʇʨʠ ʦʙʨʘʙʦʪ-

ʢʝ ʩʝʤʷʥ 2,5% -ʥʳʤ ʠ 5% -ʥʳʤ ʨʘʩʪʚʦʨʘʤʠ ʛʫʤʘʪʘ ʥʘʪʨʠʷ, ʚʩʭʦʞʝʩʪʴ ʢʫʢʫʨʫʟʳ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 96% ʠ 

88%, ʭʣʦʧʯʘʪʥʠʢʘ 63% ʠ 55%, ʧʰʝʥʠʮʳ 97% ʠ 92 %. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʭʦʜʳ 

ʧʰʝʥʠʮʳ, ʢʫʢʫʨʫʟʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʥʝ ʧʦʣʫʯʝʥʳ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʦʚ, ʛʫʤʘʪʘ ʥʘʪʨʠʷ ʠ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ. ʇʦ ʜʘʥʥʳʤ ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ ʵʪʠʭ ʧʦʯʚ ʩʦʩʪʘʚʠʣʘ 1,408-1,800% ʦʪ ʚʝʩʘ ʩʫʭʦʡ ʧʦʯʚʳ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʘ 

ï 0,105-0,369%. ɺ ʪʘʢʠʭ ʧʦʯʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʨʘʩʩʦʣʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʣʠʷʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʛʫʤʘʪʘ 

ʥʘʪʨʠʷ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʱʝʣʦʯʥʳʭ ʧʦʯʚʘʭ ʤʘʛ-

ʥʠʝʚʦʛʦ ʦʩʦʣʦʥʮʝʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ 2,5%-ʥʳʤ ʨʘʩ-

ʪʚʦʨʦʤ ʮʠʥʢʘ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʤʳ ʚʳʙʨʘʣʠ ʚʘʨʠʘʥʪ ʩ ʦʙ-

ʨʘʙʦʪʢʦʡ 2,5 %-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ. 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ 

ʢʫʢʫʨʫʟʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʆʇʋ ʂʘʟʅʀʀɺʍ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ ʥʘ ʱʝʣʦʯʥʳʭ ʧʦʯʚʘʭ ʤʘʛʥʠʝʚʦʛʦ ʦʩʦʣʦʥʮʝʚʘʥʠʷ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʢʫʢʫ-

ʨʫʟʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʜʦʩʪʠʛʥʫʪʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʢʫʢʫʨʫʟʳ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ çɹʝʩʘ-

ʛʘʰè ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʩʝʤʝʥʘ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʫʣʴ-

ʬʘʪʦʤ ʮʠʥʢʘ. ʅʘʧʨʠʤʝʨ, ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ʨʦʩʪ ʢʫʢʫʨʫʟʳ ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʠʟʤʝʥʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 184-262 ʩʤ, ʘ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʛʫʤʘʪʦʤ ʥʘʪʨʠʷ ï171-262 ʩʤ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 145-237 ʩʤ. 

ʈʘʟʣʠʯʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ çɹʝʩʘʛʘʰè ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʠʭ ʙʠʦ-

ʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʪʘʙʣʠʮʘ 2). ʇʘʨʘʤʝʪʨʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʣʠʷʥʠʝ 

ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ ʠ ʛʫʤʘʪʘ ʥʘʪʨʠʷ ʥʘ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʨʘʩʪʝʥʠʡ. 
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ʊʘʙʣʠʮʘ 2 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʆʇʋ çɹʝʩʘʛʘʰè 
ɺʘʨʠʘʥʪʳ  

ˉ ʧʣʦʱʘʜʦʢ 

ʇʣʦʱʘʜʴ ʚʩʝʭ ʣʠ-

ʩʪʴʝʚ, ʩʤ.2/ʤ2 

ɺʝʩ ʧʦʯʘʪʦʢ, ʛ. 

ʤʠʥʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

1 

(ʢʦʥʪʨʦʣʴ) 

ʇ-ˉ1 24348 210 245 260 

ʇ-ˉ2 34832 145 197 225 

ʇ-ˉ3 12625 220 225 270 

ʉʨʝʜʥʝʝ ʧʦ ʚʘʨʠʘʥʪʫ 23935 145 222 270 

2 (ʦʙʨʘʙʦʪ-

ʢʘ ʩʝʤʷʥ 

ZnSO4 

ʇ-ˉ1 44852 270 310 390 

ʇ-ˉ2 25302 226 274 285 

ʇ-ˉ3 14733 253 295 425 

ʉʨʝʜʥʝʝ ʧʦ ʚʘʨʠʘʥʪʫ 28296 226 293 425 

3 (ʦʙʨʘʙʦʪ-

ʢʘ ʛʫʤʘʪʦʤ 

ʥʘʪʨʠʷ) 

ʇ-ˉ1 25600 225 252 265 

ʇ-ˉ2 19020 255 275 395 

ʇ-ˉ3 34462 180 230 370 

ʉʨʝʜʥʝʝ ʧʦ ʚʘʨʠʘʥʪʫ 26361 180 253 276,7 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʢʫʢʫʨʫʟʳ ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʘʭ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʦʙʝʩʧʝʯʠʣʦ ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ. ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʧʣʦ-

ʱʘʜʴ ʣʠʩʪʴʝʚ ʥʘ 18,2% ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ ʛʫʤʘʪʦʤ 

ʥʘʪʨʠʷ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʥʘ 7,3% ʤʝʥʴʰʝ ʯʝʤ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ.  

ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʮʠʥʢʦʤ ʧʦʣʫʯʝʥʘ ʠ ʜʣʷ ʭʣʦʧʯʘʪʥʠʢʘ. ʋʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʚʳʩʦʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʢʦʥʮʝ ʠʶʣʷ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 58-83 ʩʤ, ʚ ʚʘʨʠʘʥʪʝ ʩ ʛʫʤʘ-

ʪʦʤ ʥʘʪʨʠʷ ï 52-79 ʩʤ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ï 47-76 ʩʤ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʩʝʤʝʥʘ ʦʙʨʘʙʘ-

ʪʳʚʘʣʘʩʴ ʮʠʥʢʦʤ, ʩʦʩʪʘʚʠʣʘ 15 ʰʪ., ʛʫʤʘʪʦʤ ʥʘʪʨʠʷ ï 14 ʰʪ., ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ï 11 ʰʪ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʨʘʩʪʚʦʨʘʤʠ  

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʛʫʤʘʪʘ ʥʘʪʨʠʷ ʥʘ ʠʭ ʫʨʦʞʘʡʥʦʩʪʴ 

ʂʫʣʴʪʫʨʳ ɺʘʨʠʘʥʪʳ ʦʧʳʪʦʚ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ ʂʦʣʠʯʝʩʪʚʦ, 

ʰʪ 

ʂʦɻʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ, % ʤʠʥʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʂʫʢʫʨʫʟʘ ʥʘ 

ʟʝʨʥʦ 

ʢʦʥʪʨʦʣʴ 41 46 49 3 9,48 

2,5%-ʡ ʨʘʩʪʚʦʨ ʮʠʥʢʘ 52 60,7 69 3 14,02 

2,5%-ʡ ʨʘʩʪʚʦʨ ʛʫʤʘʪʘ 53 56,7 59 3 5,67 

ʍʣʦʧʯʘʪʥʠʢ ʢʦʥʪʨʦʣʴ 24 25 26 3 4,00 

2,5 %-ʡ ʨʘʩʪʚʦʨ ʮʠʥʢʘ 29 30,7 32 3 4,98 

2,5% -ʡ ʨʘʩʪʚʦʨ ʛʫʤʘʪʘ 26 26,7 28 3 4,33 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʠ ʪʨʝʪʴʠʤ ʚʘʨʠʘʥʪʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

1 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʭʦ-

ʜʳ ʧʰʝʥʠʮʳ, ʢʫʢʫʨʫʟʳ ʠ ʭʣʦʧʯʘʪʥʠʢʘ ʥʝ ʧʦʣʫʯʝʥʳ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʦʚ, ʛʫʤʘʪʘ ʥʘʪʨʠʷ ʠ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ. 

2. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʣʠʷʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʛʫʤʘʪʘ ʥʘʪʨʠʷ ʥʘ ʚʩʭʦ-

ʞʝʩʪʴ ʩʝʤʷʥ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʱʝʣʦʯʥʳʭ ʧʦʯʚʘʭ ʤʘʛʥʠʝʚʦʛʦ ʦʩʦʣʦʥ-

ʮʝʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ 2,5%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʮʠʥʢʘ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʨʘʩʪʚʦʨʘʤʠ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ ʟʘʤʝʪʥʦ ʫʣʫʯʰʘʝʪ ʚʩʭʦʞʝʩʪʴ, ʨʦʩʪ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  
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Abstract. In the saline lands, the high concentration of salts not only complicates water inflow, but also breaks 

the soil structure, reduces its porosity and deteriorates water conductivity that has negative effect on the normal growth 

and development of crops. For such soils the use of technologies for increase in intensity of growth and development of 

crops by use of minerals (ZnSO4, CuSO4, NaCl) and stimulant fertilizer (sodium humate) is recommended. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʍʃʆʇʂʆɺʆɼʉʊɺɸ  

ʖɾʅʓʍ ʈɽɻʀʆʅʆɺ ʈɽʉʇʋɹʃʀʂʀ ʋɿɹɽʂʀʉʊɸʅ 
 

 ʆ.ʍ. ʂʠʤʩʘʥʙʦʝʚ1, ɺ.ɸ. ɸʚʪʦʥʦʤʦʚ2, ɸ.ɪ. ʂʫʨʙʦʥʦʚ3, ɼ.ɼ. ɸʭʤʝʜʦʚ4 
1, 2 ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 3, 4 ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ (ʜʦʢʪʦʨʘʥʪ) 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʝʢʮʠʠ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ 

(ʊʘʰʢʝʥʪ), ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʩʦʨʪʦʚ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠ-

ʢʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʚ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ IX ʚʝʢʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʟʜʘʥʠʷ 

ʩʦʨʪʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ, ʧʨʠʚʦʜʷʪʩʷ ʧʨʝʜʣʦʞʝʥʠʷ ʙʳʩʪʨʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʧʯʘʪʥʠʢ, ʩʦʨʪ, G.barbadense L., ʚʦʣʦʢʥʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʍʣʦʧʯʘʪʥʠʢ ï ʚʘʞʥʝʡʰʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʜʘʶʱʘʷ ʩʳʨʴʝ ʜʣʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 

ʪʝʢʩʪʠʣʴʥʦʡ, ʧʠʱʝʚʦʡ ʠ ʪ.ʜ. ʆʩʦʙʝʥʥʦ ʮʝʥʥʦ ʚʦʣʦʢʥʦ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʠʜʘ G.barbadense L.  

ʇʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʠʟ 1 ʪ ʚʦʣʦʢʥʘ ʩʦʨʪʘ ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ 8620 ʤ ʪʢʘʥʠ, ʘ ʠʟ ʚʦʣʦʢʥʘ ʪʦʥʢʦʚʦʣʦʢ-

ʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʧʝʨʚʦʛʦ ʪʠʧʘ 15150 ʤ, ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʧʦʣʪʦʨʘ-ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʧʝʨʚʳʭ [3]. 

ʂʨʝʤʦʚʦʝ ʜʣʠʥʥʦʝ ʢʨʝʧʢʦʝ ʚʦʣʦʢʥʦ ʜʨʝʚʦʚʠʜʥʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʟʘʚʦʝʚʘʣʦ ʠʟʚʝʩʪʥʦʩʪʴ ʩʨʝʜʠ ʪʝʢʩʪʠʣʴ-

ʱʠʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʢʨʝʩʪʘ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨʳ ʉʠ-ɸʡʣʝʥʜʦʚ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʣʠʩʴ 

ʦʜʥʦʣʝʪʥʠʝ ʬʦʨʤʳ ʩ ʜʣʠʥʥʳʤ ʢʨʝʧʢʠʤ ʚʦʣʦʢʥʦʤ ʢʨʝʤʦʚʦʡ ʦʢʨʘʩʢʠ, ʢʦʪʦʨʳʝ ʜʘʣʠ ʥʘʯʘʣʦ ʝʛʠʧʝʪʩʢʠʤ, ʧʝʨʚʳʤ 

ʠʟ ʢʦʪʦʨʳʭ ʩʪʘʣ ʩʦʨʪ ɸʰʤʫʥʠ.  

ʉʦʨʪ ɸʰʤʫʥʠ ʧʦ ʩʫʱʝʩʪʚʫ ʨʦʜʦʥʘʯʘʣʴʥʠʢ ʚ ʚʳʚʝʜʝʥʠʠ ʪʘʢʠʭ ʩʦʨʪʦʚ, ʢʘʢ ɸʬʠʬʠ, ʄʠʪ ɸʬʠʬʠ, ɻʘʣʠʥʠ, 

ʗʥʦʚʠʯ, ɸʙʘʩʩʠ ʠ ʜʨ. 

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʦʧʳʪʢʘʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʝʛʠʧʝʪʩʢʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʦʪ-

ʥʦʩʷʪʩʷ ʢ 19 ʚʝʢʫ. 

ɺ 1871 ʛʦʜʫ ʧʦʜ ʊʘʰʢʝʥʪʦʤ ʚʧʝʨʚʳʝ ʚ ʊʫʨʢʝʩʪʘʥʝ ʚʳʩʝʷʥʘ ʧʘʨʪʠʷ ʩʝʤʷʥ ʝʛʠʧʝʪʩʢʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ.  

ɺ 1912-1914 ʛʛ. ʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʝ, ʚ ʭʦʟʷʡʩʪʚʝ çʄʘʣʝʢè, ʚʳʩʝʷʥ ʝʛʠʧʝʪʩʢʠʡ ʩʦʨʪ ɸʬʠʬʠ ʥʘ ʧʣʦʱʘ-

ʜʠ 300 ʛʘ. ʋʨʦʞʘʡ ʩʦʩʪʘʚʠʣ 4-6 ʮ/ʛʘ. 

ʆʜʥʘʢʦ ʢʫʣʴʪʫʨʘ çʝʛʠʧʪʷʥè ʚ ʊʫʨʢʝʩʪʘʥʝ ʥʝ ʧʨʠʚʠʣʘʩʴ. ʇʨʠʯʠʥʘ ʪʦʤʫ, ʢʘʢ ʫʢʘʟʳʚʘʣ ɸ.ʀ. ɸʚʪʦʥʦʤʦʚ 

[1], ʵʪʦ çʥʝʟʥʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ çʝʛʠʧʪʷʥè, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʛʨʦʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, 

ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʦʚ: ʇʠʤʘ, ʄʘʘʨʘʜ, ɸʰʤʫʥʠ ʠ ʜʨʫʛʠʝ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1.3 ʜʦ 1.4 

ʮʝʥʪʥʝʨʘ ʩ ʛʝʢʪʘʨʘè.  

ʄʥʝʥʠʝ ʘʚʪʦʨʠʪʝʪʥʳʭ ʫʯʝʥʳʭ ʠ ʘʛʨʦʥʦʤʦʚ ʚ ʪʦ ʚʨʝʤʷ ʤʘʣʦ ʢʪʦ ʧʳʪʘʣʩʷ ʦʩʧʘʨʠʚʘʪʴ. ʇʦ ʩʣʦʚʘʤ 

ʅ.ɸ. ʄʘʣʠʥʦʚʩʢʦʛʦ [4], ʘʛʨʦʥʦʤ ɺʠʣʴʢʠʥʩ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʝʚʷʪʥʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ ʧʠʩʘʣ: çʈʘʩʩʯʠʪʳʚʘʪʴ 

ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ çʝʛʠʧʪʷʥè ʚ ʊʫʨʢʝʩʪʘʥʝ ʥʝ ʩʣʝʜʫʝʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ (1.31-

1.47 ʮ)è. 

ɺ 1926 ʛʦʜʫ ʚ ʊʫʨʢʤʝʥʠʠ (ʛ. ɹʘʡʨʘʤ-ɸʣʠ) ʦʨʛʘʥʠʟʦʚʘʥ ʬʠʣʠʘʣ ʙʳʚʰʝʡ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʩʪʘʥʮʠʠ, ʛʜʝ ʥʘʯʘʣ ʩʝʣʝʢʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʩ ʩʦʨʪʘʤʠ ʝʛʠʧʝʪʩʢʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ɸ.ʀ. ɸʚʪʦʥʦʤʦʚ [1, 2]. 

ɺ 1929-1930 ʛʛ. ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʦʨʛʘʥʠʟʦʚʘʥ çʈʘʩʩʘʜʭʣʦʧʦʢè, ʠ ʧʣʦʱʘʜʠ ʧʦʜ ʧʝʨʝʩʘʜʦʯʥʦʡ 

ʢʫʣʴʪʫʨʦʡ ʚ 1930 ʛ. ʜʦʩʪʠʛʣʠ 5.0 ʪʳʩ. ʛʘ, ʠ ʫʞʝ ʚ 1933 ʛ. ʧʦʣʫʯʠʣʠ ʧʦ 16.4 ʮ/ʛʘ ʚ ʭʦʟʷʡʩʪʚʝ ɺʦʨʦʰʠʣʦʚʘ ʌʝʨʛʘʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɺ 1936 ʛ. ʧʨʦʚʝʜʝʥʦ ʠʩʧʳʪʘʥʠʝ ʣʫʯʰʝʛʦ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʘ ʄʘʘʨʘʜ ʠ ʩʦʨʪʘ ʫʟʙʝʢʩʢʦʛʦ ʪʦʥ-

ʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ: 35-1, ʚʳʚʝʜʝʥʥʦʛʦ ʩʝʣʝʢʮʠʦʥʝʨʦʤ ɸ.ʀ. ɸʚʪʦʥʦʤʦʚʳʤ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʩʝʣʝʢʮʠʠ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʩʪʘʣ ʩ 1926 ʛ., ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʬʝʩ-

ʩʦʨ, ʣʘʫʨʝʘʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʅ ʉʉʉʈ ɸʚʪʦʥʦʤʦʚ ɸ.ʀ., ʚ ʧʦʩʣʝʜʫʶʱʠʝ 

ʛʦʜʳ ʝʛʦ ʨʘʙʦʪʫ ʧʨʦʜʦʣʞʠʣʠ ʩʝʣʝʢʮʠʦʥʝʨʳ ɸ.ɸ. ɸʚʪʦʥʦʤʦʚ, ʖ.ʇ .ʍʫʪʦʨʥʦʡ, ʄ.ʀ. ʀʢʩʘʥʦʚ, ɸ.ʇ. ʊʷʤʠʥʦʚ, 

ɺʘʜ.ɸ. ɸʚʪʦʥʦʤʦʚ, ɺʠʢ.ɸ. ɸʚʪʦʥʦʤʦʚ, ʆ.ʍ. ʂʠʤʩʘʥʙʘʝʚ, ʢʦʪʦʨʳʝ ʚʳʚʝʣʠ ʨʷʜ ʥʦʚʳʭ ʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʪʦʥʢʦ-

ʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʪʘʢʠʭ, ʢʘʢ ʉ-6029, ʉ-6030, ʉ-6032, ʉ-6037, ʉ-6040, ʉ-6042, ʂʘʨʰʠʥʩʢʠʡ-8, 

ʂʘʨʰʠʥʩʢʠʡ-9, ʉʫʨʭʘʥ-2, ʉʫʨʭʘʥ-3, ʉʫʨʭʘʥ-5, ʉʫʨʭʘʥ-7, ʉʫʨʭʘʥ-9, ʉʫʨʭʘʥ-100, ʉʫʨʭʘʥ-101. ʉʫʨʭʘʥ-102, ʉʫʨ-

ʭʘʥ-103, ʉʫʨʭʘʥ-104, ʉʫʨʭʘʥ-14, ʉʫʨʭʘʥ-16, ʉʫʨʭʘʥ-18. 
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ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʅʀʀ ʩʝʣʝʢʮʠʠ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ ʩʦʟʜʘʥ ʨʷʜ 

ʩʦʨʪʦʚ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʩʠʤʚʦʣʘʤʠ çʉʫʨʭʘʥè ʠ çʊʝʨʤʝʟè (ʪʘʙʣʠʮʘ 1), ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʢʦ-

ʨʦʩʧʝʣʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ 110-120 ʜʥʝʡ, ʩ ʪʝʤʧʘʤʠ ʦʪʜʘʯʠ ʚʩʝʛʦ ʫʨʦʞʘʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʘʛʨʦʪʝʭ-

ʥʠʢʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʝ ʧʦʟʜʥʝʝ 10-20 ʦʢʪʷʙʨʷ, ʫʨʦʞʘʡʥʦʩʪʴʶ 35-40 ʠ ʙʦʣʝʝ ʮʝʥʪʥʝʨʦʚ ʩ ʛʝʢʪʘʨʘ, ʚʳʭʦʜʦʤ ʚʦ-

ʣʦʢʥʘ 35-40 % ʠ ʧʨʠʟʥʘʢʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ I-A ï II ʪʠʧʦʚ. 

 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʫʟʙʝʢʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʝʣʝʢʮʠʡ 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ 

ɼʣʠʥʘ ʚʝʛʝʪʘ-

ʮʠʦʥʥʦʛʦ ʧʝ-

ʨʠʦʜʘ 

ʜʥ. 

ʇʨʠʟʥʘʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ 

ʊʠʧ 

ʚʦʣʦʢʥʘ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʨʳʚ-

ʥʘʷ ʥʘʛʨʫʟʢʘ, ʛ.ʩ/ʪʝʢʩ 

ɺʳʭʦʜ 

ʚʦʣʦʢʥʘ, 

% 

ʐʪʘʧʝʣʴʥʘʷ 

ʜʣʠʥʘ ʚʦʣʦʢʥʘ, 

ʤʤ 

ʄʠʢʨʦ-

ʥʝʡʨ 

ʉʦʨʪʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʫʟʙʝʢʩʢʦʡ ʩʝʣʝʢʮʠʠ 

ʉʫʨʭʘʥ-104 114 I 46.3 35.2 41.4 4.0 

ʉʫʨʭʘʥ-103 116 I 50,8 34,0 40,0 4,1 

ʉʫʨʭʘʥ-14 120 I 38,4 33,9 38,5 3,7 

ʉʫʨʭʘʥ-16 117 Ia 36,4 33,8 40,6 3,9 

ʊʝʨʤʠʟ-202 117 II  34,4 36,2 38,8 4,2 

ʊʝʨʤʠʟ-49 106 II  36,6 34-36 36,4 4,3-4,4 

ʉʦʨʪʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʟʘʨʫʙʝʞʥʳʭ ʩʝʣʝʢʮʠʡ 

ʀʆʃɸʊɸʅ-14 135 I 37,4 34,0 39,5 4,1 

MRC 270 150 

  

36,5 27,5 4,2 

MRC 5156 147 

  

36,0 27,5 4,2 

PIMALONG 140 

  

37,0 33,0 4,4 

EGYPTIAN FINE 150 

  

37,0 33,0 4,4 

 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʩʦʟʜʘʥʳ ʩʦʨʪʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʪʘʢʠʝ, ʢʘʢ ʉʫʨ-

ʭʘʥ-9, ʉʫʨʭʘʥ-14, ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʦʭʦʜʷʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʘ-

ʢʠʝ ʩʦʨʪʘ, ʢʘʢ ʉʫʨʭʘʥ-16, ʉʫʨʭʘʥ-18, ʉʫʨʭʘʥ-102 ʠ ʉʫʨʭʘʥ-103 ʠ ʉʫʨʭʘʥ-104. ɺʳʰʝʥʘʟʚʘʥʥʳʝ ʩʦʨʪʘ ʦʪʣʠʯʘʶʪ-

ʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ï 110-120 ʜʥʝʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʘʛʨʦʪʝʭʥʠʢʝ ʠ ʤʝ-

ʨʘʭ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 50 ʠ ʚʳʰʝ ʮ/ʛʘ. 

ʉʦʨʪʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʚʳʭʦʜʦʤ ʚʦʣʦʢʥʘ ʥʘ 34-35%, ʤʘʩʩʦʡ ʢʦʨʦʙʦʯʢʠ ï 3.4-3.8 ʛ., ʫʩʪʦʡʯʠʚʳ 

ʢ ʬʫʟʘʨʠʦʟʥʦʤʫ ʫʚʷʜʘʥʠʶ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ I ï I-A ʪʠʧʦʚ. ʇʨʠ ʵʪʦʤ ʩʦʨʪʘ ʟʘʨʫʙʝʞʥʳʭ ʩʝʣʝʢ-

ʮʠʡ ʦʪʣʠʯʘʶʪʩʷ ʧʦʟʜʥʝʩʧʝʣʦʩʪʴʶ ï 140 ʠ ʙʦʣʝʝ ʜʥʝʡ. 

ʉʦʨʪʘ ʫʟʙʝʢʩʢʦʛʦ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʩʠʣʫ ʩʚʦʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʘʚʷʟʳʚʘʝʤʦʩʪʠ ʧʣʦʜʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʙʨʘʩʳʚʘʶʪ ʠʭ, ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʧʨʠʝʤʘʭ ʤʝʨ ʟʘʱʠʪʳ ʨʘʩ-

ʪʝʥʠʡ ʠ ʘʛʨʦʪʝʭʥʠʢʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʩʦʨʪʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚʳʩʦʢʦ ʦʪʟʳʚʯʠʚʳ ʥʘ ʧʦʚʳʰʝʥʥʳʝ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴ-

ʥʳʭ (+20 %) ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʨʘʥʥʝʛʦ, ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ. ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʩʦʨʪʦʚ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ ʈʝʩʧʫʙʣʠ-

ʢʠ, ʢʘʢ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ, ʅʘʚʦʠʡʩʢʘʷ, ɹʫʭʘʨʩʢʘʷ, ʅʘʤʘʥʛʘʥʩʢʘʷ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʭʣʦʧʢʦʚʦʜʩʪʚʘ. 

ʐʠʨʦʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʦʨʪʦʚ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ɸʥʜʠʞʘʥ-

ʩʢʦʡ, ʌʝʨʛʘʥʩʢʦʡ, ʊʘʰʢʝʥʪʩʢʦʡ (ʗʥʛʠʶʣʴʩʢʠʡ ʨʘʡʦʥ), ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʚ 70-80 ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝ-

ʪʠʷ ʩʦʨʪʘ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʉ-6037 ʩ ʢʘʯʝʩʪʚʦʤ ʚʦʣʦʢʥʘ II ʪʠʧʘ ʠ ʜʣʠʥʦʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦ-

ʜʘ ʙʦʣʝʝ 140 ʜʥʝʡ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʩ ʦʪʜʝʣʴʥʳʭ ʧʦʣʝʡ 30 ʠ ʙʦʣʝʝ ʮʝʥʪʥʝʨʦʚ ʛʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ. 

ʇʦ ʢʘʞʜʦʤʫ ʠʟ ʚʥʝʜʨʝʥʥʦʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʢ ʢʦʥʮʫ 20-ʩʪʦʣʝʪʠʷ 

ʨʘʙʦʪʘʣʦ ʧʦ 1-2 ʵʣʠʪʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. ʇʘʨʘʣʣʝʣʴʥʦ ʥʦʚʳʝ ʩʦʨʪʘ ʨʘʟʤʥʦʞʘʣʠʩʴ ʚ ʵʣʠʪʥʦ-

ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ. 

 

ɺʳʚʦʜʳ 

ɼʣʷ ʩʢʦʨʝʡʰʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʝʚʦʚ ʩʦʨʪʦʚ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ 

ʫʟʙʝʢʩʢʦʡ ʩʝʣʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

ï ʧʨʦʚʝʩʪʠ ʚ 2017-2018 ʛʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ 

ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʫʟʙʝʢʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ, ɹʫʭʘʨʩʢʦʡ, 

ʅʘʚʦʠʡʩʢʦʡ ʠ ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ; 

ï ʚ ʙʣʠʞʘʡʰʠʝ ʜʚʘ ʛʦʜʘ ʦʪʢʨʳʪʴ ʵʣʠʪʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʧʦ ʨʘʙʦʪʝ ʩ ʪʘʢʠʤʠ ʩʦʨʪʘʤʠ, ʢʘʢ 

ʉʫʨʭʘʥ-14, ʉʫʨʭʘʥ-18, ʉʫʨʭʘʥ-102, ʉʫʨʭʘʥ-103, ʉʫʨʭʘʥ-104, ʊʝʨʤʝʟ-49 ʠ ʊʝʨʤʝʟ-202, ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʚʝʩʪʠ 
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ʰʠʨʦʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʚʳʜʝʣʠʪʴ ʠ ʚʥʝʜʨʠʪʴ ʣʫʯʰʠʝ ʠʟ ʥʠʭ; 

ï ʩʦʙʣʶʜʘʪʴ ʠʩʭʦʜʷ ʠʟ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʫʯʝʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ ʦʧʪʠʤʘʣʴʥʫʶ 

ʘʛʨʦʪʝʭʥʠʢʫ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩʦʨʪʦʚ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʦʪ ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʩʦʩʫʱʠʭ ʚʨʝʜʠʪʝʣʝʡ, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʩʦʨʪʘ ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʦʚʳʰʝʥʥʳʭ ʥʦʨʤʘʭ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʜʦ +20 %; 

ï ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʣʠ ʞʝ ʧʦʩʪʨʦʠʪʴ ʥʦʚʳʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʚʦʜʳ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʚʘʣʠʯʥʳʤʠ ʜʞʠʥʘʤʠ ʩ 

ʟʘʢʦʥʯʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʥʘʣʘʜʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʷʞʠ, ʪʢʘʥʠ ʠ ʩʘʤʠʭ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʮʝʥʪ ʧʝʨʝʨʘʙʦʪʢʠ ʚʦʣʦʢʥʘ ʚ ʈʝʩʧʫʙʣʠʢʝ. 
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Abstract. This article represents the analysis of introduction of fine fibrous cotton breeds in the Republic of 

Uzbekistan in the period since the beginning of the 9th century till present, including results of development of breeds 

by domestic selectors. Also the suggestions of fast restoration of production of abovementioned cotton breeds in Uzbek-

istan are given. 
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ɺʃʀʗʅʀɽ ʋʉʃʆɺʀʁ ʍʈɸʅɽʅʀʗ ʅɸ ʂɸʏɽʉʊɺʆ ɸʈɹʋɿʆɺ 
 

 ʀ. ʋʤʙʝʪʘʝʚ1, ɸ. ʂʦʩʪʘʢʦʚ2, ʉ.ʇ. ʄʘʭʤʘʜʞʘʥʦʚ3 
1 ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ, 2 ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʉʍʅ ʈʂ,  

ʫʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ, 3 ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʭʣʦʧʯʘʪʥʠʢʘ 

ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʣʦʧʢʦʚʦʜʩʪʚʘè (ʧ. ɸʪʘʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʘʣʦʩʴ ʧʨʠʛʦʜʥʦʩʪʴ ʘʨʙʫʟʦʚ ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ, ʫʙʨʘʥʥʳʭ, ʥʦ ʥʝ ʚʳʚʝʟʝʥʥʳʭ ʩ ʧʦʣʷ ʚ 

ʜʝʥʴ ʩʙʦʨʘ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʪʘʤ ʚ ʪʝʯʝʥʠʝ ʨʘʟʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʣʩʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ. ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʙʦʨʢʘ ʩ ʧʦʣʷ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʠ ʭʨʘʥʝʥʠʝ ʚ ʭʨʘʥʠʣʠʱʝ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ 

ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʨʠʛʦʜʥʦʩʪʴ ʧʣʦʜʦʚ ʠ ʧʦʪʝʨʠ ʫʨʦʞʘʝʚ ʘʨʙʫʟʘ ʥʘ ʶʛʝ ʂʘʟʘʭʩʪʘʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʙʫʟ, ʧʣʦʜʳ, ʭʨʘʥʝʥʠʝ ʚ ʧʦʣʝ, ʭʨʘʥʠʣʠʱʝ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʢʘʯʝʩʪʚʦ, ʫʙʳʣʴ ʤʘʩʩʳ.  

 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʦʩʥʦʚʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʨʙʫʟʘ, 

ʩʯʠʪʘʶʪʩʷ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ, ɸʣʤʘʪʠʥʩʢʘʷ, ʇʘʚʣʦʜʘʨʩʢʘʷ ʦʙʣʘʩʪʠ. ʀʟ ʚʩʝʡ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʧʦʜ 

ʙʘʭʯʝʚʳʤʠ, 35 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʨʙʫʟʳ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 35,0 ʪ/ʛʘ ʧʦʣʫʯʝʥʘ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤ-

ʣʷʭ ʶʛʘ ʂʘʟʘʭʩʪʘʥʘ.  

ʇʣʦʜʳ ʘʨʙʫʟʦʚ ʙʦʛʘʪʳ ʚʠʪʘʤʠʥʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʩʦʣʷʤʠ, ʢʣʝʪʯʘʪʢʦʡ, ʣʝʛʢʦʫʩʚʦʷʝʤʳʤʠ ʩʘʭʘʨʘʤʠ, 

ʚʢʫʩʦʚʳʤʠ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ ʚʨʘʯʠ ʨʝʢʦʤʝʥʜʫʶʪ ʫʧʦʪʨʝʙʣʷʪʴ ʦʪ 88 ʜʦ 100 ʢʛ ʦʚʦʱʝʡ ʠ 

ʙʘʭʯʝʚʳʭ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʨʙʫʟʦʚ ʥʝ ʤʝʥʝʝ 5 ʢʛ [4].  

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ ʩʦʟʨʝʚʘʥʠʝ ʘʨʙʫʟʦʚ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʧʨʦ-

ʮʝʩʩʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʉʘʤ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʵʪʘʧʘ: 

ï ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʷʟʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʫ ʩʝʤʷʥ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʧʝʣʦʩʪʠ; 

ï ʦʪ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʜʦ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʧʣʦʜʘ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʦʪʣʠʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʱʝʡ ʤʘʩʩʳ ʧʣʦʜʘ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʚ ʤʷʢʦʪʠ ʠ ʩʝʤʝʥʘʭ. ɺʪʦʨʦʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʧʣʦʜʘ, ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʛʠʜʨʦʣʠʟ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ [3].  

ɺ ʤʷʢʦʪʠ ʟʘʚʷʟʠ ʠ ʟʝʣʸʥʳʭ ʧʣʦʜʘʭ ʘʨʙʫʟʘ ʩʦʜʝʨʞʘʪʩʷ ʪʦʣʴʢʦ ʤʦʥʦʩʘʭʘʨʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ 

ʛʣʶʢʦʟʘ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ ʧʣʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʩʘʭʘʨʦʚ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʬʨʫʢʪʦ-

ʟʳ, ʘ ʧʨʠ ʧʦʣʥʦʤ ʩʦʟʨʝʚʘʥʠʠ ʧʣʦʜʦʚ ʧʦʷʚʣʷʝʪʩʷ ʩʘʭʘʨʦʟʘ (ʪʘʙʣʠʮʘ 1) [2]. 

 

ʊʘʙʣʠʮʘ 1 

ʀʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʢʦʪʠ ʧʣʦʜʦʚ ʘʨʙʫʟʘ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʨʝʚʘʥʠʷ (ʩʦʨʪ ɼʦʩʪʳʢ-10) 
ʎʚʝʪ 

ʤʷʢʦʪʠ 

ʉʫʭʦʝ  

ʚʝʱʝʩʪʚʦ 

% 

ʉʫʤʤʘ 

ʩʘʭʘʨʦʚ 

% 

ʄʦʥʦ 

ʩʘʭʘʨʘ 

ɺ ʪʦʤ ʯʠʩʣʝ ʉʘʭʘʨʦʟʘ 

% 

ɸʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ ʤ/ʛ% 

ʂʠʩʣʦʪ-

ʥʦʩʪʴ % 

ʅʠʪʨʘʪʳ 

ʤʛ/ʢʛ ʛʣʶʢʦʟʘ ʬʨʫʢʪʦʟʘ 

ɹʝʣʳʡ  4,43 3,61 3,33 2,39 0,94 0,28 3,79 0,05 300,1 

ʈʦʟʦʚʳʡ  7,59 6,01 4,41 1,73 2,68 1,60 3,34 0,08 85,3 

ʂʨʘʩʥʳʡ 9,63 7,34 5,15 3,48 1,67 2,19 3,01 0,08 13,7 

 

ʇʣʦʜʳ ʘʨʙʫʟʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʞʠʟʥʝʥʥʦʛʦ ʪʦʥʫʩʘ, ʘʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʤʘ. ʇʦʵʪʦʤʫ 

ʚʦʧʨʦʩ ʦ ʩʦʭʨʘʥʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʤʥʦʛʦʣʝʪʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʫʩʣʦʚʠʡ ʭʨʘ-

ʥʝʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ [1]. ʋʙʦʨʢʫ ʫʨʦʞʘʷ ʟʘʯʘʩʪʫʶ ʧʨʦʚʦʜʷʪ ʩ ʥʘʨʫʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʦʚ. ʋʙʨʘʥ-

ʥʳʡ ʫʨʦʞʘʡ ʥʝ ʚʩʝʛʜʘ ʚʳʚʦʟʠʪʩʷ ʩ ʧʦʣʷ ʚ ʜʝʥʴ ʩʲʸʤʘ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʦ ʚʳʷʚʣʝ-

ʥʠʶ ʧʨʠʛʦʜʥʦʩʪʠ ʘʨʙʫʟʦʚ ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ, ʫʙʨʘʥʥʳʭ, ʥʦ ʥʝ ʚʳʚʝʟʝʥʥʳʭ ʩ ʧʦʣʷ ʚ ʜʝʥʴ ʩʙʦʨʘ ʠ ʥʘʭʦʜʷʱʠʭʩʷ 

ʪʘʤ ʚ ʪʝʯʝʥʠʝ ʨʘʟʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ʆʧʳʪʳ ʜʝʣʘʣʠ ʚ ʯʝʪʳʨʸʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʨʦʚʦʜʠʣʠ ʫʯʸʪ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʫʙʳʣʠ ʤʘʩʩʳ, ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ 

ʧʣʦʜʘʭ ʘʨʙʫʟʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʣʦʧʢʦʚʦʜ-

ʩʪʚʘè ʜʦ ʟʘʢʣʘʜʢʠ ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʭʨʘʥʝʥʠʷ. ɸʨʙʫʟʳ ʚʳʨʘʱʠʚʘʣʠʩʴ ʥʘ ʩʝʨʦʟʝʤʘʭ ʩʨʝʜʥʝʩʫʛʣʠ-

ʥʠʩʪʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʩʨʝʜʥʝʟʘʩʦʣʸʥʥʦʡ ʧʦʯʚʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 0,7-0,8 %. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʫʙʳʚʘʝʪ. ʊʠʧ ʟʘʩʦʣʝʥʠʷ ï ʥʠʪʨʘʪʥʦ-ʭʣʦʨʠʜʥʳʡ. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘ-

ʪʦʚ ï 0,12-0,41 %.  

ʍʨʘʥʝʥʠʝ ʧʣʦʜʦʚ ʘʨʙʫʟʦʚ ʚ ʧʦʣʝ ʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʨʘʥʠʣʠʱʘ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 25 ʘʚʛʫʩʪʘ ʧʦ 30 

ʩʝʥʪʷʙʨʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʦʛʦ ʚʘʨʠʘʥʪʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʚ ʧʦʣʝ  
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ʩʦʩʪʘʚʣʷʣʘ ʚ ʘʚʛʫʩʪʝ 35-36 Áʉ ʜʥʸʤ ʠ 22-25 Áʉ ʥʦʯʴʶ, ʚ ʩʝʥʪʷʙʨʝ 22-33 Áʉ ʜʥʸʤ ʠ 17-20 Áʉ ʥʦʯʴʶ. ɺ ʭʨʘʥʠʣʠʱʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ 30-32 Áʉ ʜʥʸʤ, 20-23 Áʉ ʥʦʯʴʶ ʠ 20-25 Áʉ ʜʥʸʤ ʠ 14-17Áʉ ʥʦʯʴʶ. ɺʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʧʣʦʜʦʚ 

ʚ ʧʦʣʝ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʥʘʙʣʶʜʘʣʩʷ ʪʫʤʘʥ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝ-

ʯʝʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʘʨʙʫʟʦʚ, ʧʨʦʣʝʞʘʚʰʠʭ ʚ ʧʦʣʝ ʚ ʪʝʯʝʥʠʝ 6 ʩʫʪ, ʦʩʪʘʚʘʣʦʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʇʦʩʣʝ 12 

ʩʫʪʦʢ ʢʘʯʝʩʪʚʦ ʩʥʠʟʠʣʦʩʴ ʥʘ 1,0 %, ʘ ʧʦʩʣʝ 15 ʩʫʪʦʢ ï ʥʘ 2,5 %.  

 

ʊʘʙʣʠʮʘ 2 

ʍʨʘʥʝʥʠʝ ʧʣʦʜʦʚ ʚ ʧʦʣʝ ʧʦʩʣʝ ʩʙʦʨʘ, % 

ɺʘʨʠʘʥʪ 
ʂʘʯʝʩʪʚʦ ʧʣʦʜʦʚ 

ʩʪʘʥʜʘʨʪ ʦʪʭʦʜ 

3 ʩʫʪ 100 0 

5 ʩʫʪ 100 0 

10 ʩʫʪ 100 0 

12 ʩʫʪ 99,0 1,0 

15 ʩʫʪ 97,5 2,5 

25 ʩʫʪ 92,4 7,6 

30 ʩʫʪ 82,2 17,8 
 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʭʦʞʜʝʥʠʠ ʧʣʦʜʦʚ ʚ ʧʦʣʝ ʢʘʯʝʩʪʚʦ ʥʘ 30-ʝ ʩʫʪʢʠ ʩʥʠʞʘʣʦʩʴ ʥʘ 17,8 % (ʪʘʙʣʠʮʘ 2).  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʮʝʥʢʝ ʣʸʞʢʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ ʠʛʨʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʦʩʥʦʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʧʣʦʜʦʚ ʘʨʙʫʟʦʚ ʚ ʧʦʣʝ ʚ ʧʝʨʚʳʝ 10 ʩʫʪʦʢ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ 

ʩʫʤʤʳ ʩʘʭʘʨʦʚ, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʭʨʘʥʝʥʠʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʥʠʞʘʶʪʩʷ. ʇʦʩʣʝ 30 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʥʠʟʠʣʦʩʴ ʥʘ 2,2 %, ʘ ʩʫʤʤʘ ʩʘʭʘʨʦʚ ʥʘ 2,0 %. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʥʠʪʨʘʪʦʚ. ʊʘʢ, ʢ ʢʦʥʮʫ ʭʨʘʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 1,4 

ʨʘʟʘ, ʘ ʥʠʪʨʘʪʦʚ ʥʘ 16 ʤʛ/ʢʛ (ʪʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3 

ʀʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʣʦʜʘʭ ʘʨʙʫʟʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʧʦʣʝ (ʥʘ ʩʳʨʦʝ ʚʝʱʝʩʪʚʦ) 

ɺʘʨʠʘʥʪ 
ɺ ʜʝʥʴ ʩʙʦʨʘ 

(ʢʦʥʪʨʦʣʴ) 

ʍʨʘʥʝʥʠʝ ʚ ʧʦʣʝ, ʩʫʪ 

5 10 15 20 30 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 10,6 10,5 11,0 10,6 9,5 8,4 

ʉʫʤʤʘ ʩʘʭʘʨʦʚ, % 8,5 8,8 8,9 8,4 7,0 6,5 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʤʛ% 4,1 4,0 3,9 3,85 3,80 2,65 

ʅʠʪʨʘʪʳ, ʤʛ/ʢʛ 27,0 24,5 21,4 19,2 16,8 11,0 
 

ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʭʨʘʥʝʥʠʠ ʧʦʣʝ + ʭʨʘʥʠʣʠʱʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ. ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 10,0 % ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʝ 30 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʚ 

ʭʨʘʥʠʣʠʱʝ. ʇʨʠ ʭʨʘʥʝʥʠʠ 20 ʩʫʪʦʢ ʚ ʧʦʣʝ +10 ʩʫʪʦʢ ʚ ʭʨʘʥʠʣʠʱʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʣʦʜʘʭ ʫʚʝʣʠ-

ʯʠʣʦʩʴ ʥʘ 1,2 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʨʘʥʝʥʠʝʤ ʚ ʭʨʘʥʠʣʠʱʝ ʠ ʥʘ 1,1 % ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ɺ ʜʨʫʛʠʭ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 10,0-11,4 %. ʉʫʤ-

ʤʘ ʩʘʭʘʨʦʚ ʠ ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʩʥʠʞʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ï ʚ ʧʨʝʜʝʣʘʭ ʦʪ 26,4 ʜʦ 11,5 ʤʛ/ʢʛ. ʊʘʢʘʷ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝʩʪʚʫʶʱʝʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʠʪʨʘʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʪʘʙʣʠʮʘ 4). 
 

ʊʘʙʣʠʮʘ 4 

ʀʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʘʨʙʫʟʦʚ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʭʨʘʥʝʥʠʠ (ʥʘ ʩʳʨʦʝ ʚʝʱʝʩʪʚʦ) 

ʚʘʨʠʘʥʪ 

ʇʦʢʘʟʘʪʝʣʠ 

ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, % ʩʫʤʤʘ ʩʘʭʘʨʦʚ, % 
ʘʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ, ʤʛ% 

ʥʠʪʨʘʪʳ, 

ʤʛ/ʢʛ 

ɺ ʜʝʥʴ ʩʙʦʨʘ (ʢʦʥʪʨʦʣʴ) 10,1 8,5 4,1 26,4 

5 ʩʫʪ. ʚ ʧʦʣʝ+25 ʚ ʭʨʘʥʠʣʠʱʝ 10,2 8,2 3,6 12,9 

10 ʩʫʪ. ʚ ʧʦʣʝ + 20 ʚ ʭʨʘʥʠʣʠʱʝ 11,2 8,4 3,8 13,2 

15 ʩʫʪ. ʚ ʧʦʣʝ + 15 ʚ ʭʨʘʥʠʣʠʱʝ 11,3 8,5 3,6 11,5 

20 ʩʫʪ. ʚ ʧʦʣʝ + 10 ʚ ʭʨʘʥʠʣʠʱʝ 11,4 8,4 3,7 13,4 

30 ʩʫʪ. ʚ ʭʨʘʥʠʣʠʱʝ 10,0 8,0 3,7 12,2 
  

ʇʣʦʜʳ ʘʨʙʫʟʦʚ ʢʘʢ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʧʦʣʝ, ʪʘʢ ʠ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʩʧʦʩʦʙʝ ʦʪʚʝʯʘʣʠ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʢʘʯʝʩʪʚʘ. ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʧʣʦʜʦʚ ʘʨʙʫʟʦʚ ʚʘʨʴʠʨʦ-

ʚʘʣʘ ʦʪ 4,1 ʜʦ 4,6 ʙʘʣʣʘ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʳʚʦʟʘ ʩʦʙʨʘʥʥʦʛʦ ʫʨʦʞʘʷ 

ʘʨʙʫʟʦʚ ʚ ʜʝʥʴ ʩʙʦʨʘ ʫʙʨʘʥʥʳʝ ʧʣʦʜʳ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʚ ʧʦʣʝ, ʥʦ ʥʝ ʙʦʣʝʝ 15 ʩʫʪʦʢ. ɼʘʣʴʥʝʡʰʝʝ ʭʨʘʥʝʥʠʝ ʧʨʠ-

ʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʥʘ 17,4 % ʠʟ-ʟʘ ʛʥʠʣʠ ʠ ʧʦʢʣʸʚʘ ʧʪʠʮʘʤʠ. ʍʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʧʨʝʪʝʨʧʝ-

ʚʘʶʪ ʠʟʤʝʥʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʢʫʩʦʚʘʷ ʦʮʝʥʢʘ ʩʥʠʞʘʝʪʩʷ.  



ISSN 2308-4804. Science and world. 2017. ˉ 7 (47). Vol. I. 

 

 

56 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʀʚʘʥʦʚʘ, ɽ.ʀ. ʂʘʯʝʩʪʚʦ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʦʚʦʱʝ-ʙʘʭʯʝʚʦʡ ʧʨʦʜʫʢʮʠʠ / ɽ.ʀ. ʀʚʘʥʦʚʘ. ï ɸʩʪʨʘʭʘʥʴ, 2008. ï 

248 ʩ.  

2. ʀʚʘʥʦʚʘ, ɽ.ʀ. ʃʠʢʚʠʜʘʮʠʷ ʧʦʪʝʨʴ ï ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ / ɽ.ʀ. ʀʚʘʥʦʚʘ // ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʦʩʥʦʚʳ ʦʨʦʰʘʝ-

ʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ï 2003. ï ˉ 3. ï ʉ. 121-146. 

3. ʃʳʤʘʨʷ, ɸ.ʆ. ɹʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ / ɸ.ʆ. ʃʳʤʘʨʷ. ï ʂʠʝʚ: ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ, 2000. ï 330 ʩ. 

4. ʌʠʣʘʪʦʚʘ, ɺ.ʀ. ɸʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

/ ɺ.ʀ. ʌʠʣʘʪʦʚʘ. ï ʄ.: çʂʦʣʦʩè, 2004. ï ʉ. 68-71. 

 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 09.06.17. 

 

 

THE INFLUENCE OF STORAGE CONDITIONS ON WATERMELON QUALITY  
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Abstract. In this research work the eatability of watermelons, harvested, but not brought out from the field af-

ter harvesting, and being there during the different periods of time, was investigated, the chemical composition depend-

ing on the storage periods was defined. The data show that the field harvesting in different terms and storing in the 

storage differently influence the chemical composition and eatability of fruits and reduction of watermelon yield loss in 

the south of Kazakhstan. 

Keywords: watermelon, fruits, storage in the field, storage, combined storage, biochemical composition, quali-

ty, loss in weight. 
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ʅʆɺʓɽ ʉʆʈʊɸ ɸʈɹʋɿɸ ɼʃʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ʅɸ ʖɻɽ ʂɸɿɸʍʉʊɸʅɸ 
 

 ʀ. ʋʤʙʝʪʘʝʚ1, ʆ.ʂ. ɹʠʛʘʨʘʝʚ2, ʉ.ʇ. ʄʘʭʤʘʜʞʘʥʦʚ3 
1 ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ, 2 ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʉʍʅ ʈʂ,  

ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ, 3 ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʭʣʦʧʯʘʪʥʠʢʘ 

ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʣʦʧʢʦʚʦʜʩʪʚʘè (ʧ. ɸʪʘʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʪʨʘʩʣʠ ʙʘʭʯʝʚʦʜʩʪʚʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʦʨʪʘʤʠ ʘʨʙʫʟʘ. ʆʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʘʨʙʫʟʘ ʠ ʟʥʘʯʠ-

ʤʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ 

ʦ ʩʦʨʪʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʘʨʙʫʟʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ. ɼʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʦʚʳʭ ʩʦʨʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʙʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʩʫʭʠʝ ʚʝʱʝʩʪʚʘ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɸʨʙʫʟ ʚʝʣʠʢʦʣʝʧʥʘʷ ʜʝʩʝʨʪʥʘʷ ʷʛʦʜʘ, ʧʦʣʴʟʫʶʱʘʷʩʷ ʟʘʩʣʫʞʝʥʥʳʤ ʩʧʨʦʩʦʤ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʊʘʢ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʦʪʙʦʨʘ ʥʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʝʣʠʯʠʥʫ, ʩʣʘʜʦʩʪʴ ʠ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʘʨʙʫʟʦʚ. 

ʇʨʦʠʩʭʦʜʠʣʦ ʟʘʨʦʞʜʝʥʠʝ ʩʝʣʝʢʮʠʠ ʘʨʙʫʟʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʝʢʮʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʘʨ-

ʙʫʟʘ ʚʝʜʝʪʩʷ ʥʘ ʦʩʥʦʚʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ: ʫʨʦʞʘʡʥʦʩʪʴ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ, ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʠ ʙʦʣʝʟʥʷʤ. ʂ ʯʠʩʣʫ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʢʨʠʪʝʨʠʝʚ ʨʘʟʚʠʪʠʷ ʩʝ-

ʣʝʢʮʠʠ ʚ ʍʍI ʚʝʢʝ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʩʦʯʝʪʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʜʝʡʩʪʚʠʶ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʦʡʜʝʪ ʠ ʩʤʝʥʘ ʧʨʠʦʨʠʪʝʪʦʚ ʦʪ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ, ʧʦʚʳʰʝʥʠʶ ʨʝʩʫʨʩʦʵʥʝʨʛʦʩʙʝʨʝʛʘ-

ʶʱʝʡ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʬʫʥʢʮʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʟʘ ʩʯʝʪ ʠʭ ʙʦʣʴʰʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʚʨʝʜʥʳʤ 

ʚʠʜʘʤ (ʙʦʣʝʟʥʷʤ, ʚʨʝʜʠʪʝʣʷʤ, ʩʦʨʥʷʢʘʤ) [2]. 

ʇʦʷʚʣʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʦʨʪʦʚ ʧʦʨʦʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʙʦʨʘ ʣʫʯʰʠʭ ʠʟ ʥʠʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ 

ʢ ʚʥʝʰʥʠʤ ʫʩʣʦʚʠʷʤ ʢʦʥʢʨʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʩʚʝʞʝʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʜʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʩʦ-

ʟʨʝʚʘʥʠʷ, ʦʪʚʝʯʘʶʱʠʭ ʟʘʧʨʦʩʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʪʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʘʢ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʩ ʜʨʫʞʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ ʧʣʦʜʦʚ, 

ʪʘʢ ʠ ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʩ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʭʨʘʥʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʞʘʨʦʩʪʦʡʢʠʭ ʩʦʨʪʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʝ. ʆʧʨʝʜʝʣʷʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʩʦʯʝʪʘʪʴ, ʧʦʤʠʤʦ ʫʨʦʞʘʡ-

ʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʤʧʣʝʢʩʫ ʙʦʣʝʟʥʝʡ ʠ ʦʩʥʦʚʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ [4].  

ʏʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʨʪ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʘʜʘʧʪʠʚ-

ʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʤʠ-

ʩʷ ʟʦʥʘʤʠ ʪʦʚʘʨʥʦʛʦ ʙʘʭʯʝʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʶʞʥʳʝ ʨʝʛʠʦʥʳ ʩʪʨʘʥʳ ï ʖʞʥʦ ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ɼʞʘʤ-

ʙʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʳʟʳʣʦʨʜʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ɸʣʤʘʪʠʥʩʢʘʷ ʦʙʣʘʩʪʴ. ʇʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʩʦʧʨʦʚʦʞʜʘ-

ʶʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ, ʧʦ ʧʨʦʛʥʦʟʘʤ, ʤʦʞʝʪ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʫʭʫʜʰʝʥʠʝ ʨʝʞʠʤʘ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʟʘʩʫʭ [3]. ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠ-

ʝʤ ʢʣʠʤʘʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʥʦʛʦ ʙʘʭʯʝʚʦʜʩʪʚʘ ʚ ʙʦʣʝʝ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ï ʇʘʚʣʦ-

ʜʘʨʩʢʘʷ, ʉʝʤʠʧʘʣʘʪʠʥʩʢʘʷ, ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ ʦʙʣʘʩʪʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʩʧʨʦʩ ʥʘ ʩʦʟʜʘʥʠʝ ʨʘʥʥʝʩʧʝʣʳʭ 

ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʘʨʙʫʟʘ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʚ ʊʆʆ 

çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʣʦʧʢʦʚʦʜʩʪʚʘè. ʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʦʥʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 2,0-2,5 ʤʝʪʨʘ, ʯʘʩʪʳʝ ʦʩʘʜʢʠ ʨʘʥ-

ʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 40-430 ʉ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʤʝʞʩʦʨʪʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʪʙʦʨʦʤ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʦʨʪʘ 

ʘʨʙʫʟʘ. ʉʝʣʝʢʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʠ ʚ ʧʠʪʦʤʥʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦ-

ʠʩʧʳʪʘʥʠʷ. ɺ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʥʘ ʜʝʣʷʥʢʝ ʧʦ 40 ʨʘʩʪʝʥʠʡ, ʙʝʟ ʧʦʚʪʦʨʥʦʩʪʝʡ; ʚ ʧʠʪʦʤʥʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ 

ʠʩʧʳʪʘʥʠʷ ï ʧʦ 60 ʨʘʩʪʝʥʠʡ ʥʘ ʜʝʣʷʥʢʝ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʸʪʳ: ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ; ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʧʣʦʜʦʚ; ʩʝʣʝʢʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ; ʫʯʸʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʧʫʪʸʤ ʚʟʚʝ-

ʰʠʚʘʥʠʷ ʧʣʦʜʦʚ ʥʘ ʫʯʸʪʥʳʭ ʜʝʣʷʥʢʘʭ; ʧʦʣʝʚʦʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ ʧʣʦʜʦʚ. ʀʩʧʳʪʘʥʠʝ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠ-

ʜʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʜʣʷ ʩʝʣʝʢʮʠʠ ʦʚʦʱʥʳʭ ʠ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ 
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ʠ ʦʚʦʱʝʚʦʜʩʪʚʘè ʠ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʣʦʧʢʦʚʦʜʩʪʚʘè ʩʦʟʜʘʥ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʠʡ ʩʦʨʪʠʤʝʥʪ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʩʧʦʩʦʙʥʳʭ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʨʦʢʘʤ ʩʦʟʨʝʚʘʥʠʷ, ʦʢʨʘʩʢʝ ʠ ʬʦʨʤʝ ʧʣʦʜʘ, ʧʨʠʛʦʜʥʳʝ ʢʘʢ ʜʣʷ ʠʥʪʝʥʩʠʚ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʙʘʭʯʝʚʦʜʩʪʚʝ, ʪʘʢ ʠ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʣʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʞʠʭ ʧʣʦʜʦʚ ʚ ʧʠʪʘʥʠʠ ʦʯʝʥʴ ʚʘʞʝʥ ʢʦʥʚʝʡʝʨ ʧʨʦʜʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʛʫʣʷʨʥʦ, ʧʦ ʤʝʨʝ ʩʦ-

ʟʨʝʚʘʥʠʷ, ʩʦʙʠʨʘʪʴ ʧʣʦʜʳ ʩ ʠʶʣʷ ʜʦ ʦʢʪʷʙʨʷ. ɼʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʘʨʙʫʟʘ ʚ ʩʘʤʳʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʪʨʝ-

ʙʫʶʪʩʷ ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʩ ʜʨʫʞʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ ʧʣʦʜʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ 

ʚʝʛʝʪʘʮʠʠ. ɺ ʢʦʣʣʝʢʮʠʠ ʠʥʩʪʠʪʫʪʘ ʠʤʝʝʪʩʷ ʨʷʜ ʪʘʢʠʭ ʩʦʨʪʦʚ, ʢʘʢ çʉʝʤʝʡè, çɼʦʩʪʳʢ-10è, çɸʣʘʢʦʣè, çʄʝʞʜʫʨʝ-

ʯʝʥʩʢʠʡè, çʉʪʦʢʩʠʩ ʉʝʤʠʧʘʣʘʪʠʥʩʢʠʡè, çʂװʟʜʽʢè ʠ çɸʩʘʨè. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʘʨʙʫʟʘ ʩ ʩʦʨʪʘʤʠ ʩʪʘʨʦʡ ʩʝʣʝʢʮʠʠ ʧʨʠʚʦʜʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʵʪʠʭ ʩʦʨʪʦʚ 

ʧʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʘʨʙʫʟʘ (ʩʨʝʜʥʝʝ ʟʘ ʪʨʠ ʛʦʜʘ) 
ˉ 

ʧ/ʧ 
ʅʘʟʚʘʥʠʝ ʦʙʨʘʟʮʘ 

ɼʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʩʫʪ. 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ, % 

ʈʘʥʥʝʩʧʝʣʘʷ ʛʨʫʧʧʘ 

1 ʉʝʤʝʡ 74 32,4 10,0-11,4 

2 ɼʦʩʪʳʢ-10 73 31,8 10,0-12,0 

3 ɸʣʘʢᴇʣ 76 30,6 13,0-15,0 

ʅʉʈ05- 3,57 ʮ/ʛʘ  

ʉʨʝʜʥʝʩʧʝʣʘʷ ʛʨʫʧʧʘ 

1 ʄʝʞʜʫʨʝʯʝʥʩʢʠʡ 80 33,2 12,0-14,0 

2 ʉʪʦʢʩʠʩ ʉʝʤʠʧʘʣʘʪʠʥʩʢʠʡ    

3 ʂʘʨʛʘʣʠʥʝʮ 83 32,7 11,8-13,8 

4 ɾʝʪʽʛʝʥ 80 29,7 10,0-11,8 

ʅʉʈ05 ï 3,98 ʮ/ʛʘ  

ʇʦʟʜʥʝʩʧʝʣʘʷ ʛʨʫʧʧʘ 

1 ʂװʟʜʽʢ 98 35,6 12,0-14,0 

2 ɸʩʘʨ 95 30,2 12,0-14,0 

3 ʂʨʘʩʥʦʩʝʤʷʥʥʠʢ 98 29,6 11,8-12,6 

ʅʉʈ05-2,28 ʮ/ʛʘ  

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʚ ʪʦʚʘʨʥʦʤ ʙʘʭʯʝʚʦʜʩʪʚʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʢʦʥʚʝʡʝʨʥʦʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʧʝʨʠʦʜ ʧʦʪʨʝʙʣʝʥʠʷ ʩʚʝʞʝʡ ʧʨʦʜʫʢʮʠʠ. ʇʝʨʝʭʦʜ ʵʢʦʥʦʤʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʢ 

ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʦʙʫʩʣʦʚʠʣ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ ʚ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʧʝʨʝʚʦʜʫ ʝʝ ʥʘ ʥʦʚʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ, ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʧʦʟ-

ʚʦʣʷʝʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʦʚʳʩʠʪʴ ʥʘ 15-20 % ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʫʨʦʞʘʡʥʦʩʪʴ 

ʧʦ ʩʦʨʪʘʤ ʘʨʙʫʟʘ ʉʝʤʝʡ, ɼʦʩʪʳʢ-10, ɸʣʘʢʦʣ ʩʦʩʪʘʚʠʣʦ 30,6-32,4 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ 

ʧʦ ʩʦʨʪʘʤ ʄʝʞʜʫʨʝʯʝʥʩʢʘʷ, ʉʪʦʢʩʠʩ ʉʝʤʠʧʘʣʘʪʠʥʩʢʘʷ, ʂʘʨʛʘʣʠʥʝʮ, ɾʝʪʳʛʝʥ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 

29,7-33,2 ʪ/ʛʘ. ɺ ʧʦʟʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʧʦ ʩʦʨʪʘʤ ʂװʟʜʽʢ, ɸʩʘʨ, ʂʨʘʩʥʦʩʝʤʷʥʥʠʢ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 29,6-

35,6 ʪ/ʛʘ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʨʪʘ ʷʚʣʷ-

ʶʪʩʷ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʤʠ ʠ ʭʦʨʦʰʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʜʘ.  

ʋ ʧʣʦʜʦʚ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʝʩʪʴ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ. ɹʫʜʫʯʠ ʚʳʩʦʢʦʜʦʭʦʜʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʪʨʝʩʩʦ-

ʚʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʫʯʠʪʳʚʘʷ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ, ʦʥʠ ʤʦʛʫʪ ʚʥʦʩʠʪʴ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʪʨʘʥʳ. 

ɺʳʚʦʜʳ: ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʢʘʟʘʥʥʳʭ ʩʦʨʪʦʚ ʘʨʙʫʟʘ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʪʠʪʴ ʩʦʨʪʦ-

ʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʦʡ ʢʫʣʴʪʫʨʳ, ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʚʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘ-

ʝʤʳʝ ʩʦʨʪʘ ʘʨʙʫʟʘ ʧʦʧʦʣʥʷʶʪ ʩʦʨʪʠʤʝʥʪ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʪʨʘʩʣʠ ʙʘʭʯʝʚʦʜʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʩʦʨʪʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʧʝʨʠʦʜ ʧʦʪʨʝʙʣʝʥʠʷ ʩʚʝʞʝʡ ʧʨʦ-

ʜʫʢʮʠʠ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʥʚʝʡʝʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʨʘʱʠʚʘʥʠʷ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʩʦʨʪʘ ʩʝʣʝʢ-

ʮʠʠ ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʠ ʦʚʦʱʝʚʦʜʩʪʚʘè ʠ ʊʆʆ çʂʘʟʘʭ-

ʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʣʦʧʢʦʚʦʜʩʪʚʘè ʚʥʦʩʷʪ ʚ ʧʨʦʛʨʘʤʤʫ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʩʦʟʜʘʶʪ 

ʢʦʥʢʫʨʝʥʮʠʶ ʩʦʨʪʘʤ ʠ ʛʠʙʨʠʜʘʤ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ. 
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NEW BREEDS OF WATERMELON FOR PRODUCTION ON THE SOUTH OF KAZAKHSTAN  
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Abstract. This article deals with the issue of provision of melon cultivation by domestic breeds of watermelon. 

The main directions in modern selection of watermelon and the importance of selection process in ensuring food securi-

ty of the country are designated. The data on a breed variety of water-melon of domestic selection are submitted. The 

short characteristic of new breeds is given. 

Keywords: breed, cucurbits crop, vegetation period, dry basis, productivity. 
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ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʘʨʭʝʦʣʦʛʠʷ 
 

 

ʋɼʂ 93:902 

 

ʉʆʊʈʋɼʅʀʏɽʉʊɺʆ ʋɿɹɽʂʀʉʊɸʅɸ ʀ ʌʈɸʅʎʀʀ ʅɸ ʌʆʅɽ  

ɹʃɸɻʆʇʈʀʗʊʅʆɻʆ ʀʅɺɽʉʊʀʎʀʆʅʅʆɻʆ ʂʃʀʄɸʊɸ 
 

 ɸ.ʍ. ʄʘʤʘʨʘʛʠʤʦʚ, ʩʦʠʩʢʘʪʝʣʴ ʢʘʬʝʜʨʳ çʀʩʪʦʨʠʷ ʠ ʤʝʪʦʜʠʢʘ ʝʝ ʧʨʝʧʦʜʘʚʘʥʠʷè 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅʠʟʘʤʠ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʘʨʭʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʬʘʢʪʳ ʠʩʪʦʨʠʠ ʧʨʦʰʣʦʛʦ, ʢʘʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ 

ʰʝʣ ʘʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʛʦ, ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʛʦʩʫʜʘʨ-

ʩʪʚʘʤʠ ɺʦʩʪʦʢʘ ʠ ɿʘʧʘʜʘ. ʉ ʦʙʨʝʪʝʥʠʝʤ ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʝʜ ʥʘʨʦʜʦʤ ʋʟʙʝʢʠʩʪʘʥʘ ʦʪʢʨʳ-

ʣʘʩʴ ʰʠʨʦʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʝʜʝʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ ʜʠʘʣʦʛʘ ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʅʘ 

ʬʦʥʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʧʦʢʘʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʥʦʚʦʤ ʢʘʯʝʩʪʚʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ ʠ ʌʨʘʥʮʠʝʡ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʦʙʘʣʠʟʘʮʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʜʠʘʣʦʛ, ʤʠʨʦʚʦʝ ʩʦʦʙʱʝ-

ʩʪʚʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʦʣʥʦʧʨʘʚʥʳʡ ʫʯʘʩʪʥʠʢ, ʚʣʦʞʝʥʠʝ ʢʘʧʠʪʘʣʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʫʩʪʘʚʥʦʡ ʢʘʧʠʪʘʣ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ.  

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚ, ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʦʙʨʝʪʘʝʪ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ. ʆʙ ʵʪʦʤ 

ʷʨʢʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʧʳʪ ʥʦʚʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʪʨʘʥ ʤʠʨʘ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʢ ʚʚʝʜʝʥʠʶ 

ʥʦʚʳʭ ʬʦʨʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʇʨʠ ʵʪʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʣʦ-

ʞʝʥʠʝ ʢʘʧʠʪʘʣʘ ʚ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ, ʢʘʢ ʧʦʣʥʦʧʨʘʚʥʳʡ ʫʯʘʩʪʥʠʢ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ, ʩ ʧʝʨʚʳʭ ʣʝʪ ʩʚʦʝʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʪʘʣʘ ʧʨʠʜʘʚʘʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ. ʇʨʠ ʵʪʦʤ, 

ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʥʘ ʧʫʪʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ, ʯʪʦ ʥʝ ʦʩʫʱʝ-

ʩʪʚʠʤʦ ʙʝʟ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʘ ʨʘʟʚʝʨʥʫʪʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘ-

ʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ. çɽʩʣʠ ʋʟʙʝʢʠʩʪʘʥ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʥʘʤʝʨʝʥ ʜʦʩʪʠʯʴ ʩʚʦʠʭ 

ʮʝʣʝʡ ʠ ʩʪʨʝʤʣʝʥʠʡ, ð ʧʦʜʯʝʨʢʠʚʘʣ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʚʳʡ ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʀʩʣʘʤ ɸʙʜʫʛʘ-

ʥʠʝʚʠʯ ʂʘʨʠʤʦʚ, ð ʪʦ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚ ʥʘʤʝʯʝʥʥʳʝ 

ʧʣʘʥʳ ʥʝ ʦʩʫʱʝʩʪʚʠʪʴè [16]. 

ʇʨʠʩʪʫʧʘʷ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʷʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʛʘʨʘʥʪʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨ-

ʩʦʚ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʰʠʨʦʢʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʪʨʘʥʳ ʚ ʤʠʨʦʚʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʋʟʙʝʢʠʩʪʘʥʝ 

ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʜʝʡʩʪʚʝʥʥʳʝ ʰʘʛʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʧʝʮʠʘʣʴʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩ-

ʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 13 ʘʧʨʝʣʷ 1994 ʛʦʜʘ, ʚ ʩʪʨʘʥʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ çʋʟʙʝʢʠʥ-

ʚʝʩʪè. ʌʫʥʢʮʠʠ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʪʨʘʭʦʚʦʡ ʟʘʱʠʪʳ ʠʥʚʝʩʪʠʮʠʷʤ, ʚʢʣʘʜʳʚʘʝ-

ʤʳʤ ʫʟʙʝʢʩʢʠʤʠ ʠ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ ʚ ʵʢʦʥʦʤʠʢʫ ʨʝʩʧʫʙʣʠʢʠ, ʢʘʢ ʦʪ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʟʘʨʫʙʝʞʥʳʭ 

ʩʪʨʘʥ, ʪʘʢ ʠ ʦʪ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʨʠʩʢʦʚ. ɺ ʵʪʠʭ ʞʝ ʮʝʣʷʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʠ ʤʝʞʜʫʥʘ-

ʨʦʜʥʘʷ ʢʦʤʧʘʥʠʷ çʋʟʙʝʢʠʥʚʝʩʪ ʀʥʪʝʨʥʝʡʰʥʣè ʩ ʫʩʪʘʚʥʳʤ ʢʘʧʠʪʘʣʦʤ ʚ 100 ʤʠʣʣʠʦʥʦʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʜʦʣʣʘʨʦʚ. 

ɺʩʣʝʜ ʟʘ ʵʪʠʤ, ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ 5 ʤʘʷ 1994 ʛʦʜʘ ʙʳʣ 

ʧʨʠʥʷʪ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆʙ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ ʠ ʛʘʨʘʥʪʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚè [10].  

ɼʣʷ ʦʢʘʟʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʦʨʘʤ ʠ ʤʝʩʪʥʳʤ ʧʘʨʪʥʝʨʘʤ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠ ʨʝ-

ʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 21 ʘʚʛʫ-

ʩʪʘ 1995 ʛʦʜʘ ʙʳʣʦ ʩʦʟʜʘʥʦ ɸʛʝʥʪʩʪʚʦ ʧʦ ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʠʮʠʷʤ ʩʦ ʩʪʘʪʫʩʦʤ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ɸʛʝʥʪʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʫʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦ-

ʤʠʢʠ, ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʛʦʩʫʜʘʨ-

ʩʪʚʘʭ, ʧʦʠʩʢ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʩʦʜʝʡʩʪʚʠʷ.  
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ɺ ʩʚʷʟʠ ʩ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʚ ʩʪʨʘʥʝ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʨʷʜʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʊʘʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚʦʟʥʠʢʣʘ ʠ ʚ ʩʬʝʨʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ 

ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, 30 ʘʧʨʝʣʷ 1998 ʛʦʜʘ ʙʳʣ ʧʨʠʥʷʪ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ ï ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ çʆʙ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭè [3]. ɼʘʥʥʳʡ ʟʘʢʦʥ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʝʛʦ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠ-

ʩʪʝʤʫ ʧʫʪʝʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʠʪʦʢʘ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ; ʘ ʩ ʜʨʫʛʦʡ ï ʧʨʠʚʣʝʯʝʥʠʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ, ʩʦʚʨʝʤʝʥʥʳʭ ʟʘ-

ʨʫʙʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʦʧʳʪʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣ ʧʨʠʥʷʪ ʝʱʝ ʦʜʠʥ ʜʦʢʫʤʝʥʪ ï ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ï çʆ ʛʘʨʘʥʪʠʷʭ ʠ ʤʝʨʘʭ 

ʟʘʱʠʪʳ ʧʨʘʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚè. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʵʪʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʘʢʪʘ ʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʛʘʨʘʥʪʠʷʤ ʠ ʟʘʱʠʪʝ ʧʨʘʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦ-

ʚʠʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʘʨʘʥʪʠʡ ʠ ʤʝʨ ʟʘʱʠʪʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦ-

ʨʦʚ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʚ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳ ʠ ʩʦʟʜʘ-

ʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʢʘʟʳ ʛʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ. ʂ ʥʠʤ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ ʋʢʘʟʳ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʠʤʫʣʘʭ ʠ ʣʴʛʦʪʘʭ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠè, çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘ-

ʥʠʶ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠè ʠ ʨʷʜ ʜʨʫʛʠʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʩ ʫʯʝʪʦʤ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʡ ʢʦʥʲʶʥʢʪʫʨʳ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʩʪʦʷʥʥʦ ʫʜʝʣʷʝʪʩʷ ʦʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ. ʆʥʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʩʪʨʘʥʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚ ʘʧʨʝʣʝ 2014 ʛʦʜʘ ʙʳʣ ʧʨʠʥʷʪ ʋʢʘʟ ʛʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ 

çʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʜʝʣʦʚʦʡ ʩʨʝʜʳ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥè [11]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʫʢʘʟʫ, ʦʪʤʝʥʝʥʘ ʧʨʘʢʪʠʢʘ ʚʟʠʤʘʥʠʷ ʧʣʘʪʳ ʟʘ ʫʩʣʫʛʠ ʙʘʥʢʦʚ 

ʧʨʠ ʫʧʣʘʪʝ ʩʫʙʲʝʢʪʘʤʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʩ ʠʭ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʦʚ ʥʘʣʦʛʦʚ ʠ ʜʨʫʛʠʭ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʧʣʘʪʝʞʝʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʩʪʨʘʥʳ. ɸ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʮʝʧʮʠʝʡ ʜʘʣʴʥʝʡʰʝʛʦ ʫʛʣʫʙʣʝʥʠʷ ʜʝʤʦ-

ʢʨʘʪʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʩʪʨʘʥʝ, ʜʝʡʩʪʚʫʶʱʝʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʝ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʦ ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʚʣʦʞʝʥʠʡ, ʦʩʦʙʝʥ-

ʥʦ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʫʯʘʩʪʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʪʩʷ ʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ 

ʘʢʪʦʚ ʩʪʨʘʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʧʦʩʪʦʷʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʜʝʢʘʙʨʝ 2014 ʛʦʜʘ ʙʳʣ 

ʧʨʠʥʷʪ ɿʘʢʦʥ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆʙ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠè [2]. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ çʠʥʚʝʩʪʠʮʠʦʥʥʦʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦè, ʢʦʪʦʨʦʝ ʠʥʚʝʩʪʦʨ ʧʨʠʥʠʤʘʝʪ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝʣʝʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʦʤ, ʠ çʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦ-

ʝʢʪè, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʬʠʥʘʥ-

ʩʦʚʳʭ ʚʣʠʷʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʚʳʛʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ɿʘʢʦʥ ʜʦʧʦʣʥʝʥ ʦʪ-

ʜʝʣɹʥʦʡ ʩʪʘʪʴʝʡ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʛʦʩʫʜʘʨʩʪʚʦ ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʟʘʱʠʪʳ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʠʥʚʝʩʪʦʨʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʨ, ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʩʦʟʜʘʥ ʙʣʘʛʦʧʨʠʷʪʥʳʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ, ʰʠʨʦʢʘʷ ʩʠʩʪʝʤʘ ʧʨʘʚʦʚʳʭ ʛʘʨʘʥʪʠʡ ʠ ʣʴʛʦʪ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʥʘ ʮʝʣʦʩʪʥʘʷ ʩʠʩʪʝʤʘ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʠʥʦʩʪʨʘʥ-

ʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ. ɼʘʚʘʷ ʦʮʝʥʢʫ ʜʘʥʥʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ, ʧʝʨʚʳʡ ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠ-

ʩʪʘʥ ʀʩʣʘʤ ɸʙʜʫʛʘʥʠʝʚʠʯ ʂʘʨʠʤʦʚ ʦʪʤʝʯʘʣ, ʯʪʦ: çʄʳ ʩʦʟʜʘʣʠ ʫ ʩʝʙʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʡ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ. ʀ ... ʵʪʦ ʜʘʝʪ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ. ʄʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʢʦʤʧʘʥʠʠ ʠ 

ʙʘʥʢʠ ʭʦʪʷʪ ʨʘʙʦʪʘʪʴ ʩ ʥʘʤʠ, ʭʦʪʷʪ ʚʢʣʘʜʳʚʘʪʴ ʩʚʦʡ ʢʘʧʠʪʘʣ, ʚʠʜʷʪ ʚ ʥʘʩ ʩʚʦʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʘʨʪʥʝʨʦʚè [1].  

ɹʣʘʛʦʜʘʨʷ ʜʝʡʩʪʚʝʥʥʳʤ ʤʝʨʘʤ, ʧʨʝʜʧʨʠʥʷʪʳʤ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʩʪʨʘʥʝ ʙʣʘ-

ʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʠʥʦʩʪʨʘʥʥʳʡ ʠʥʚʝʩʪʦʨ ʤʦʞʝʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʧʫʪʝʤ: 

╖ ʜʦʣʝʚʦʛʦ ʫʯʘʩʪʠʷ ʚ ʢʦʤʧʘʥʠʷʭ, ʙʘʥʢʘʭ, ʘʩʩʦʮʠʘʮʠʷʭ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩʦʟʜʘʥʥʳʭ ʩʦʚʤʝʩʪʥʦ ʩ 

ʶʨʠʜʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ï ʨʝʟʠʜʝʥʪʘʤʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʧʨʠʤʝʥʠʤʦ 

ʪʦʣʴʢʦ ʢ ʩʦʚʤʝʩʪʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩ ʫʯʘʩʪʠʝʤ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʋʟʙʝʢʠʩʪʘʥʘ; 

╖ ʩʦʟʜʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦ ʩʪʦʧʨʦʮʝʥʪʥʳʤ ʠʥʦʩʪʨʘʥʥʳʤ ʫʯʘʩʪʠʝʤ; 

╖ ʧʦʨʪʬʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʫʪʝʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʘʢʮʠʡ, ʦʙʣʠʛʘʮʠʡ, ʩʝʨʪʠʬʠʢʘʪʦʚ ʘʢʮʠʡ ʠ ʜʨʫʛʠʭ ʮʝʥ-

ʥʳʭ ʙʫʤʘʛ, ʚʳʧʫʩʢʘʝʤʳʭ ʢʦʤʧʘʥʠʷʤʠ ʋʟʙʝʢʠʩʪʘʥʘ ʠʣʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʋʟʙʝʢʠʩʪʘʥʘ; 

╖ ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʚ ʥʘ ʟʝʤʣʶ ʠ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ, ʚʢʣʶʯʘʷ ʧʨʘʚʘ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʢʦʥʮʝʩʩʠʠ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʤʠ ʠʩʢʦʧʘʝʤʳʤʠ ʠ ʪ.ʧ. 

ʂ ʪʦʤʫ ʞʝ, ʟʥʘʢʦʚʳʤ ʩʦʙʳʪʠʝʤ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ 

ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʬʦʨʫʤʘ, ʩʦʩʪʦʷʚʰʝʛʦʩʷ ʚ ʊʘʰʢʝʥʪʝ 5-6 ʥʦʷʙʨʷ 2015 ʛ.  
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ɺ ʨʘʙʦʪʝ ʬʦʨʫʤʘ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 560 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟ 33 ʛʦʩʫʜʘʨʩʪʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 250 ʟʘʨʫʙʝʞʥʳʭ ʢʦʤ-

ʧʘʥʠʡ ʠ ʬʠʨʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʈʘʙʦʪʘ ʬʦʨʫʤʘ ʧʨʦʜʝʤʦʥʩʪʨʠ-

ʨʦʚʘʣʘ ʚʩʝʤʫ ʤʠʨʫ ʥʘʣʠʯʠʝ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʦʩʪʨʘʥ-

ʥʳʤ ʢʦʤʧʘʥʠʷʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ ʩʪʨʘʥʫ, ʚ ʢʦʪʦʨʫʶ ʚʳʛʦʜʥʦ ʚʢʣʘʜʳʚʘʪʴ ʠʥʚʝʩʪʠʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʚʳʧʫʩʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʥʘ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ ʧʨʦʜʫʢʮʠʠ.  

ʋʯʘʩʪʥʠʢʠ ʬʦʨʫʤʘ ʚʳʩʦʢʦ ʦʮʝʥʠʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʠʟ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʌʨʘʥʮʠʠ ʄʘʨʪʠʥ ɺʦʞʫʨ, ʷʚʣʷʶʱʠʡʩʷ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʢʦʤʧʘʥʠʠ çAlstomè, ʦʪʤʝʪʠʣ, 

ʯʪʦ çʋʟʙʝʢʠʩʪʘʥ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ ʨʳʥʢʦʤ ʩʨʝʜʠ ʩʪʨʘʥ ʉʅɻ, ʢʦʪʦʨʳʡ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ, ʧʦʣʠʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʜʠʚʝʨʩʠʬʠʮʠʨʦ-

ʚʘʥʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʙʦʛʘʪʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʨʝʩʫʨʩ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʢʘʧʠʪʘʣʦʜʝʨʞʘʪʝʣʝʡè [5].  

ʀʪʘʢ, ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ ʙʳʣ ʧʨʠʚʣʝʯʝʥ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʩʪʨʘʥʝ ʩʦʟʜʘʥʦ ʩʚʳʰʝ 700 ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ, ʯʪʦ ʧʨʠʤʝʯʘʪʝʣʴʥʦ, 

ʥʘ ʜʦʣʶ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʧʨʠʭʦʜʠʪʩʷ ʪʨʝʪʴ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ ʨʝʩʧʫʙʣʠʢʠ. 

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʤʠʨʦʚʦʤ ʨʘʟʨʝʟʝ ʜʦʣʶ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʚʢʣʘʜʳʚʘʝʤʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥ, ʪʦ 

ʥʘ 2007 ʛ., ʧʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʨʝʘʣʠʟʘʮʠʡ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʨʦʝʢʪʦʚ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʚʥʝʰʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʠʥʚʝʩʪʠʮʠʡ ʠ ʪʦʨʛʦʚʣʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʢʘʨʪʠʥʘ. ʅʘ ʜʦʣʶ ʛʦʩʫʜʘʨʩʪʚ ʉʅɻ ʚʢʣʘʜ ʠʥʚʝʩʪʠʮʠʡ ʚ ʋʟʙʝʢʠʩʪʘʥ ʧʨʠʭʦʜʠʣʦʩʴ 36,3 % ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʠʥʚʝ-

ʩʪʠʮʠʡ, ɽʚʨʦʧʳ ï 21,9 %, ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ɸʟʠʠ ï 18,2 %. 

ʉʨʝʜʠ ʛʦʩʫʜʘʨʩʪʚ ɽʚʨʦʧʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʨʘʥ-ʯʣʝʥʦʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʚ ʚʦʧʨʦʩʘʭ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʦʛʦ ʚʣʦʞʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʫ ʋʟʙʝʢʠʩʪʘʥ ʦʜʥʦ ʠʟ ʧʝʨʝʜʦʚʳʭ ʤʝʩʪ ʟʘʥʠʤʘʝʪ ʌʨʘʥʮʠʷ.  

ʌʨʘʥʮʠʷ, ʢʘʢ ʦʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚ ɽʚʨʦʧʳ, ʚʩʝʛʜʘ ʧʨʦʷʚʣʷʣʘ ʦʛʨʦʤʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʨʘʟʚʠʪʠʶ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʋʟʙʝʢʠʩʪʘʥ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʭʦʜʠʪ ʩʚʦʝ ʣʦʛʠʯʝ-

ʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ ʠ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʬʝʨʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦ ʚʨʝʤʷ ʚʩʪʨʝʯ ʠ ʙʝʩʝʜ ʛʣʘʚ ʛʦʩʫ-

ʜʘʨʩʪʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʌʨʘʥʮʠʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʦʪʚʦʜʠʣʦʩʴ ʚʦʧʨʦʩʘʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʧʨʠʦʨʠʪʝʪʥʦʝ ʤʝʩʪʦ ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʪʦʨʛʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʧʨʠʥʷʪʳʭ ʤʝʨ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʩʪʨʘʥ ʚ ʩʬʝʨʝ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʜʘʣʦ ʩʚʦʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫʞʝ ʚ 1998 ʛʦʜʫ ʌʨʘʥʮʠʷ ʟʘʥʠʤʘʣʘ 6 

ʤʝʩʪʦ ʚ ʨʷʜʫ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʵʢʦʥʦʤʠʢʫ ʋʟʙʝʢʠʩʪʘʥʘ, ʘ ʋʟʙʝʢʠʩʪʘʥ ï ʪʨʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ 12 ʪʦʨʛʦ-

ʚʳʭ ʧʘʨʪʥʝʨʦʚ ʌʨʘʥʮʠʠ ʠʟ ʉʅɻ. ʀʟ ʧʨʠʚʣʝʯʝʥʥʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥ ʚ 1999 ʛʦʜʫ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʦʙʲʝʤʦʤ 

1,7 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 18 % ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʬʨʘʥʮʫʟʩʢʠʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ [9].  

ɺ ʮʝʣʷʭ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʘʥʢʦʚʩʢʦ-ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʧʝʨʝʯʠʩʣʝʥʠʶ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ, ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠ-

ʣʘ ʤʝʞʙʘʥʢʦʚʩʢʘʷ ʩʚʷʟʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʙʘʥʢ ɺʥʝʰʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ (ʅɹ ɺʕɼ ʈʋʟ), ʩʦʟʜʘʥʥʳʡ ʩʧʝʮʠʘʣʴʥʳʤ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʩʪʨʘʥʳ ʦʪ 7 ʩʝʥʪʷʙʨʷ 1991 ʛʦʜʘ, ʦʩʥʦʚ-

ʥʦʝ ʩʚʦʝ ʫʩʠʣʠʝ ʥʘʧʨʘʚʣʷʝʪ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʠ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʅɹ ɺʕɼ ʈʋʟ ʦʙʩʣʫʞʠʚʘʝʪ ʜʝʩʷʪʢʠ ʢʨʝʜʠʪʥʳʭ ʣʠʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʙʘʥʢʘʤʠ, ʩʪʨʘʭʦʚʳ-

ʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʤʠʨʘ [8].  

ʋʞʝ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʅɹ ɺʕɼ ʈʋʟ ʫʩʪʘʥʦʚʠʣ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʝ ʩʚʷʟʠ ʩ ʪʘʢʠʤʠ ʠʟ-

ʚʝʩʪʥʳʤʠ ʬʨʘʥʮʫʟʩʢʠʤʠ ʙʘʥʢʘʤʠ, ʢʘʢ ʂʨʝʜʠ ʂʦʤʤʝʨʩʠʘʣʴ ʜʝ ʌʨʘʥʩ, ɹʘʥʢ ʅʘʩʠʦʥʘʣʴ ʜʝ ʇʘʨʠ, ʂʨʝʜʠ ʃʠʦʥʝ, 

ʉʦʩʴʝʪʝ ɾʝʥʝʨʘʣʴ ʠ ʜʨʫʛʠʤʠ. ɸ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ʂʨʝʜʠ ʂʦʤʤʝʨʩʠʘʣʴ ʜʝ ʌʨʘʥʩ ʅɹ ɺʕɼ ʈʋʟ ʥʘʯʠ-

ʥʘʷ ʩ 1 ʠʶʥʷ 1993 ʛʦʜʘ, ʚʩʪʫʧʠʣ ʚ ʩʠʩʪʝʤʫ VISA ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪʦʯʝʢ [4].  

ɸʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʥʘʯʘʣ ʧʨʦʚʦʜʠʪʴ ʠ ʪʘʢʦʡ ʬʨʘʥʮʫʟʩʢʠʡ ʙʘʥʢ, ʢʘʢ ʉʦʩʴʝʪʝ ɾʝʥʝʨʘʣʴ. ɺ 

ʠʶʣʝ 1997 ʛʦʜʘ ʠʤ ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ ʩʦʛʣʘʰʝʥʠʝ ʩ ʅɹ ɺʕɼ ʈʋʟ ʦ ʩʦʟʜʘʥʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʙʘʥʢʘ. ʉʦʩʴʝʪʝ ɾʝʥʝ-

ʨʘʣʴ ʫʯʘʩʪʚʦʚʘʣ ʪʘʢʞʝ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʬʨʘʥʮʫʟ-

ʩʢʠʤʠ ʬʠʨʤʘʤʠ ɹʫʠʛ, ʊʦʤʩʦʥ ï ʎʉʌ, ʂʣʝʢʩʪʨʘʣʴ, ɾʝʢ ɸʣʩʪʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʪʦʢʠ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ ʵʪʦʛʦ ʙʘʥʢʘ ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ ʟʘʨʦʜʠʣʠʩʴ ʚʝʩʴʤʘ ʜʘʚʥʦ ï ʝʱʝ ʜʦ 1917 ʛʦʜʘ ʦʥ ʠʤʝʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʙʝʢʠ-

ʩʪʘʥʘ 4 ʦʪʜʝʣʝʥʠʷ ï ʚ ʊʘʰʢʝʥʪʝ, ʉʘʤʘʨʢʘʥʜʝ, ɹʫʭʘʨʝ ʠ ʂʦʢʘʥʜʝ [15].  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʬʠʥʘʥʩʦʚʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ, ʧʨʦʚʦʜʠʤʦʡ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ, ʟʘʥʠ-

ʤʘʝʪ ʠ ʪʦ, ʯʪʦ ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʙʳʣʠ ʦʪʢʨʳʪʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʚʝʜʫʱʠʭ ʙʘʥʢʦʚ ʌʨʘʥ-

ʮʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 1998 ʛ. ʚ ʩʪʦʣʠʮʝ ʋʟʙʝʢʠʩʪʘʥʘ ʩʦʩʪʦʷʣʦʩʴ ʦʪʢʨʳʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʬʨʘʥʮʫʟʩʢʦʛʦ 

ɹʘʥʢʘ çʅʘʩʴʦʥʘʣ ʜʝ ʇʘʨʠè. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʙʘʥʢʘ ʩʚʷʟʘʥʘ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʥʩʫʣʴʪʠʨʦ-

ʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʧʦ ʚʩʝʤ ʚʦʧʨʦʩʘʤ ʫʟʙʝʢʩʢʦ-ʬʨʘʥʮʫʟʩʢʦʡ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʝʣʦʚʳʭ ʩʚʷʟʝʡ ʤʝʞ-

ʜʫ ʩʫʙʲʝʢʪʘʤʠ ʵʢʦʥʦʤʠʢʠ ʦʙʝʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʘ ʪʘʢʞʝ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʙʘʥʢʘ çʅʘʩʴʦ-

ʥʘʣ ʜʝ ʇʘʨʠè ʚ ʦʪʥʦʰʝʥʠʠ ʙʘʥʢʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʋʟʙʝʢʠʩʪʘʥʘ [14].  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʮʝʣʷʭ ʧʨʠʚʣʝʯʝʥʠʷ ʬʨʘʥʮʫʟʩʢʠʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ 

ʵʢʦʥʦʤʠʢʠ ʤʦʣʦʜʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʘʧʨʝʣʝ 1998 ʛʦʜʘ ʌʨʘʥʮʠʶ ʧʦʩʝʪʠʣʘ ʜʝʣʝʛʘʮʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʚʦ ʛʣʘʚʝ ʩ ʄʠ-

ʥʠʩʪʨʦʤ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ. ʇʨʠ ʵʪʦʤ ʫʟʙʝʢʩʢʘʷ ʜʝʣʝʛʘʮʠʷ ʧʨʦʚʝʣʘ ʧʝʨʝʛʦʚʦʨʳ ʩ ʄʠʥʠʩʪʨʦʤ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ 

ʌʨʘʥʮʠʠ ʖ. ɺʝʨʜʠʥʦʤ, ʄʠʥʠʩʪʨʦʤ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ɾ. ɼʦʥʜʫ, ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ɼʝʧʘʨʪʘʤʝʥʪʘ ʚʥʝʰ-

ʥʠʭ ʩʚʷʟʝʡ ʌ. ʉʘʣʴʶ, ʇʨʝʟʠʜʝʥʪʦʤ ʌʨʘʥʮʫʟʩʢʦʡ ɸʩʩʦʮʠʘʮʠʠ ʙʘʥʢʦʚ ʌ. ɼʘʚʠʜʦʤ, ʘ ʪʘʢʞʝ ʩ ɺʠʮʝ-ʧʨʝʟʠʜʝʥʪʦʤ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʚʝʪʘ ʬʨʘʥʮʫʟʩʢʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʌ. ɾʠʩʢʘʨ ʜôʕʩʪʝʥʦʤ. ɺ ʭʦʜʝ ʩʦʩʪʦʷʚʰʠʭʩʷ ʧʝʨʝʛʦʚʦʨʦʚ 
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ʙʳʣ ʦʙʩʫʞʜʝʥ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʚʟʘʠʤʥʳʡ ʠʥʪʝʨʝʩ ʚ ʨʘʤʢʘʭ ʢʘʢ ʜʚʫʩʪʦʨʦʥʥʝʛʦ, ʪʘʢ ʠ 

ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʦ ʩʪʨʘʥʘʤʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʪʦʷʚ-

ʰʠʭʩʷ ʧʝʨʝʛʦʚʦʨʦʚ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʄʠʥʠʩʪʨʦʤ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ɾ. ɼʦʥʜʫ ʙʳʣ ʧʦʜʧʠʩʘʥ ʧʨʦʪʦʢʦʣ ʦ ʚʳʜʝʣʝʥʠʠ 

ʋʟʙʝʢʠʩʪʘʥʫ ʢʨʝʜʠʪʘ ʂʘʟʥʘʯʝʡʩʪʚʘ ʌʨʘʥʮʠʠ ʚ ʦʙʲʝʤʝ 48 ʤʣʥ. ʬʨʘʥʮʫʟʩʢʠʭ ʬʨʘʥʢʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠ-

ʪʝʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ [7].  

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʌʨʘʥʮʠʷ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʦʧʳʪʦʤ ʧʦ ʚʦʧʨʦʩʘʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʛʦʨʦʜʦʚ ʠ ʩʝʣ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʩʣʦʞʠʣʘʩʴ ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʟʙʝʢʩʢʠʤʠ ʠ ʬʨʘʥʮʫʟʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢ-

ʪʦʚ. ɺ ʮʝʣʷʭ ʧʨʦʜʚʠʞʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ, ʚ ʩʝʥʪʷʙʨʝ 1998 ʛʦʜʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʥʘʭʦʜʠʣʘʩʴ ʜʝʣʝʛʘʮʠʷ ʬʨʘʥʮʫʟʩʢʦʡ 

ʢʦʤʧʘʥʠʠ çʉʫʵʟ ʃʠʦʥʝʟ ʜʝʟ ʆè ʚʦ ʛʣʘʚʝ ʩ ʇʨʝʜʩʝʜʘʪʝʣʝʤ ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʩʦʚʝʪʘ ɾ. ʄʦʥʦ. ʅʘ ʩʦʩʪʦʷʚʰʠʭʩʷ ʚ 

ʤʠʥʠʩʪʝʨʩʪʚʘʭ ʠ ʚʝʜʦʤʩʪʚʘʭ ʧʝʨʝʛʦʚʦʨʘʭ ʙʳʣʠ ʦʙʩʫʞʜʝʥʳ ʚʦʧʨʦʩʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʯʘʩʪʠ ʫʣʫʯʰʝʥʠʷ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ 

ʣʴʛʦʪʥʳʭ ʢʨʝʜʠʪʦʚ [12].  

ɺ ʦʢʪʷʙʨʝ 1998 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ ʚʠʟʠʪ ʚ ʈʝʩʧʫʙʣʠʢʫ ʋʟʙʝʢʠʩʪʘʥ ɿʘʤʝʩʪʠʪʝʣʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʤʝʥʝʜʞʝʨʘ 

ʬʨʘʥʮʫʟʩʢʦʡ ʬʠʨʤʳ çʉʝʨʝʢʘè (ʜʦʯʝʨʥʝʡ ʢʦʤʧʘʥʠʠ ʛʨʫʧʧʳ çɺʠʚʝʥʜʠè) ɾʘʥ-ʄʠʰʝʣʷ ʌʠʣʣʠʧʦʥʘ. ɺ ʨʘʤʢʘʭ 

ʚʠʟʠʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʝʨʝʛʦʚʦʨʳ ʚ ʤʠʥʠʩʪʝʨʩʪʚʘʭ ʠ ʚʝʜʦʤʩʪʚʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʬʨʘʥʮʫʟʩʢʦʡ ʩʪʦʨʦ-

ʥʦʡ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʛʦʨʦʜʦʚ ʋʟʙʝʢʠʩʪʘʥʘ, ʦʙʨʘʙʦʪʢʝ ʩʪʦʯ-

ʥʳʭ ʚʦʜ, ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʜʝʥʝʞʥʳʭ ʩʙʦʨʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦ ʜʨʫʛʠʤ ʚʦʧʨʦʩʘʤ.  

ʅʘ ʦʩʥʦʚʝ ʜʦʩʪʠʛʥʫʪʳʭ ʜʦʛʦʚʦʨʝʥʥʦʩʪʝʡ ʬʨʘʥʮʫʟʩʢʠʝ ʬʠʨʤʳ ʠ ʢʦʤʧʘʥʠʠ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʥʘʤʝʯʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʝ ʠʤʝ-

ʶʱʠʭʩʷ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʌʨʘʥʮʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʜʚʫʭ ʬʘʟ ʧʨʦʝʢʪʘ çʄʦʜʝʨʥʠʟʘʮʠʷ ʶʞʥʦʛʦ ɻʦʣʦʜʦʩʪʝʧʩʢʦʛʦ ʢʘʥʘʣʘè ʚʳʜʝʣʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʦʙʱʫʶ 

ʩʫʤʤʫ 3,67 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʚʝʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʩʝʤʠ ʩʦʦʨʫʞʝ-

ʥʠʡ ʠ ʫʩʪʘʥʦʚʢʫ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [13].  

ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʚ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʫʛʣʫʙʣʝʥʠʷ ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʚʫʭ ʩʪʨʘʥ ʚ ʩʬʝʨʝ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʋʟʙʝʢʠʩʪʘʥʘ, 21 ʜʝʢʘʙʨʷ 2005 ʛ. ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʌʨʘʥʮʠʠ ʙʳʣ ʟʘʢʣʶʯʝʥ ʬʠʥʘʥʩʦ-

ʚʳʡ ʧʨʦʪʦʢʦʣ. ʉʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ, ʬʨʘʥʮʫʟʩʢʘʷ ʩʪʦʨʦʥʘ ʧʨʠʥʷʣʘ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʚ ʪʝʯʝʥʠʠ 20 ʣʝʪ ʚʳʜʝʣʠʪʴ ʬʠ-

ʥʘʥʩʦʚʫʶ ʧʦʤʦʱʴ ʚ ʨʘʟʤʝʨʝ ʙʦʣʝʝ 7 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ ʜʣʷ ʟʘʢʫʧʢʠ ʬʨʘʥʮʫʟʩʢʠʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʳʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʦʩʥʦʚʥʦʤ ʠʨʨʠʛʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɻʦʣʦʜʥʦʩʪʝʧʩʢʦ-

ʛʦ ʢʘʥʘʣʘ, ʫʩʪʘʥʦʚʢʠ ʙʣʦʢʦʚ ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʳ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢ-

ʪʦʤ, ʩʦʬʠʥʘʥʩʠʨʫʝʤʳʤ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʅʘ ʦʩʥʦʚʝ ʜʦʩʪʠʛʥʫʪʳʭ ʜʦʛʦʚʦʨʸʥʥʦʩʪʝʡ 

ʌʨʘʥʮʠʷ ʪʫʪ ʞʝ ʧʨʠʩʪʫʧʠʣʘ ʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʪʨʝʪʴʝʡ ʬʘʟʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʶʞʥʦʛʦ ɻʦʣʦʜʥʦʩʪʝʧʩʢʦʛʦ ʢʘʥʘʣʘ 

ʠ ʧʦʩʪʘʚʢʠ ʚ ʈʝʩʧʫʙʣʠʢʫ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʫʩʪʘʥʦʚʦʢ ʦʙʝʩʩʦʣʠʚʘʥʠʷ ʚʦʜʳ ʜʣʷ 15 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʅʘ ʚʩʝ ʵʪʠ 

ʨʘʙʦʪʳ ʪʨʝʪʴʝʡ ʬʘʟʳ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʬʨʘʥʮʫʟʩʢʦʡ ʩʪʦʨʦʥʦʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʙʦʣʝʝ 7 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ [17].  

ɺʦ ʌʨʘʥʮʠʠ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷʤ ʠ ʤʘʩʰʪʘʙʥʳʤ ʨʝʬʦʨʤʘʤ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʦʟʨʘʩʪʘʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ ʨʘʩʰʠʨʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʩʪʘʥʦʚʠʪʩʷ ʦʙʲʝʢʪʦʤ ʨʝʛʫ-

ʣʷʨʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʩʨʝʜʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʜʝʣʦʚʳʭ ʢʨʫʛʦʚ ʌʨʘʥʮʠʠ. ɽʱʝ ʚ ʠʶʥʝ 2000 ʛʦʜʘ ʚʦ ʌʨʘʥʮʠʠ ʩʦʩʪʦ-

ʷʣʩʷ ʪʝʤʘʪʠʯʝʩʢʠʡ ʬʦʨʫʤ çʇʨʦʜʘʚʘʪʴ ʠ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʋʟʙʝʢʠʩʪʘʥè. ʕʪʦʪ ʬʦʨʫʤ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʩʝʥʘʪʦʤ 

ʌʨʘʥʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪ ʧʦʜʦʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ ʩʦ ʩʪʨʘʥʘʤʠ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʢʦʪʦʨʳʤʠ ʜʣʷ 

ʌʨʘʥʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʅʘ ʜʘʥʥʦʤ ʬʦʨʫʤʝ ʧʨʠʥʠʤʘʣʘ ʫʯʘʩʪʠʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʜʝʣʝʛʘʮʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʚʦ ʛʣʘʚʝ ʩ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʦʤ ʩʪʨʘʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʩʪʦʷʚʰʠʭʩʷ ʚ 

ʨʘʤʢʘʭ ʵʪʦʛʦ ʚʠʟʠʪʘ ʚʩʪʨʝʯ ʠ ʧʝʨʝʛʦʚʦʨʦʚ ʙʳʣ ʧʦʜʧʠʩʘʥ ʜʦʛʦʚʦʨ ʦ ʩʦʟʜʘʥʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʤʝʞʜʫ 

ʢʦʤʧʘʥʠʝʡ ɹʫʠʛ ʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʤʧʘʥʠʝʡ çʋʟʙʝʢʪʫʨʠʟʤè, ʘ ʪʘʢʞʝ ʭʦʢʠʤʠʷʪʘʤʠ ʊʘʰʢʝʥʪʘ ʠ ʍʦʨʝʟʤʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚ ʍʠʚʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʛʦʩʪʠʥʠʮʳ. ʂ ʪʦʤʫ ʞʝ ʚ ʭʦʜʝ ʵʪʦʡ ʚʩʪʨʝʯʠ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʝʡ 

ʂʆʌɸʉ ʙʳʣʦ ʧʨʠʥʷʪʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʢʣʶʯʝʥʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʩʧʠʩʦʢ ʥʝʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʢʦ-

ʪʦʨʳʤ ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʝʟʣʠʤʠʪʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʬʨʘʥʮʫʟʩʢʠʭ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʚʳʟʚʘʣʦ ʙʦʣʴʰʦʡ ʨʝʟʦʥʘʥʩ ʚ 

ʜʝʣʦʚʳʭ ʢʨʫʛʘʭ ʌʨʘʥʮʠʠ. 

ʆ ʚʳʩʦʢʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʬʨʘʥʮʫʟʩʢʠʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʛʦʚʦʨʠʪ ʠ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ʩʪʘʣʘ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʙʠʟʥʝʩ-ʬʦʨʫʤʦʚ ʠ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʭ 

ʚʩʪʨʝʯ ʜʚʫʭ ʩʪʨʘʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʢʪʷʙʨʝ 2012 ʛ. ʚ ʰʪʘʙ-ʢʚʘʨʪʠʨʝ ɼʚʠʞʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʌʨʘʥʮʠʠ 

çMEDEFè ʚ ʇʘʨʠʞʝ ʩʦʩʪʦʷʣʩʷ ʫʟʙʝʢʩʢʦ-ʬʨʘʥʮʫʟʩʢʠʡ ʙʠʟʥʝʩ-ʬʦʨʫʤ ʩ ʧʨʝʟʝʥʪʘʮʠʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ɺ ʵʪʦʤ ʤʝʨʦʧʨʠʷʪʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ, ʜʝ-

ʣʦʚʳʭ ʢʨʫʛʦʚ ʌʨʘʥʮʠʠ, ʘ ʪʘʢʞʝ ʜʝʣʝʛʘʮʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ɿʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʦʣʝʝ 30 ʬʨʘʥʮʫʟʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʳʥʢʝ ʋʟʙʝʢʠʩʪʘʥʘ.  

ɺʳʩʪʫʧʠʚʰʠʡ ʥʘ ʮʝʨʝʤʦʥʠʠ ʦʪʢʨʳʪʠʷ ʫʢʘʟʘʥʥʦʛʦ ʙʠʟʥʝʩ-ʬʦʨʫʤʘ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʠ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠ-

ʨʝʢʪʦʨ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ çMEDEFè ʊʴʝʨʠ ʂʫʨʪʝʥʴ ʦʪʤʝʪʠʣ: çʉʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʦʛʨʦʤʥʳʝ 

ʟʘʧʘʩʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʙʦʛʘʪʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʋʟʙʝʢʠ-

ʩʪʘʥʘ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ  
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ʩʦʪʨʫʜʥʠʯʝʩʪʚʘè. ʆʥ ʪʘʢ ʞʝ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ: çʌʨʘʥʮʫʟʩʢʠʝ ʢʦʤʧʘʥʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʧʦʵʪʘʧʥʦʤ ʨʘʟʚʠʪʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʥʠ ʛʦʪʦʚʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʇʨʦʛʨʘʤʤʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ 2012-

2015 ʛʦʜʳ, ʧʨʠʚʘʪʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʬʠʥʘʥʩʠ-

ʨʫʝʤʳʭ ʌʦʥʜʦʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʋʟʙʝʢʠʩʪʘʥʘè [6].  

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʬʝʨʝ ʨʘʩʰʠʨʝʥʠʷ ʫʟʙʝʢʩʢʦ-ʬʨʘʥʮʫʟʩʢʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʟʘʥʠʤʘʶʪ 

ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʠʚʦʜʷʱʠʝʩʷ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʌʨʘʥʮʠʠ. ʆʜʥʦ ʠʟ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦ-

ʩʚʷʱʝʥʥʦʝ ʧʨʝʟʝʥʪʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʋʟʙʝʢʠʩʪʘʥʘ ʩʦʩʪʦʷʣʦʩʴ ʦʩʝʥʴʶ 2012 ʛ. 

ʚʦ ʬʨʘʥʮʫʟʩʢʦʤ ʛʦʨʦʜʝ ʈʫʵʡ-ʄʘʣʴʤʝʟʦʥ. ɺ ʝʛʦ ʨʘʙʦʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʦʣʝʝ 50 ʢʦʤʧʘʥʠʡ, ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. 

ɿʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʝʟʝʥʪʘʮʠʦʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʪʝʤ, ʯʪʦ ʝʝ ʫʯʘʩʪʥʠʢʘʤ ʙʳʣʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʢʣʠʤʘʪʝ ʋʟʙʝʢʠʩʪʘʥʘ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʟʜʘʥʥʳʭ ʚ 

ʉʀʕɿ çʅʘʚʦʠè, ʉʀɿ çɸʥʛʨʝʥè ʠ çɼʞʠʟʘʢè, ʘ ʪʘʢʞʝ ʄʀʎʃ çʅʘʚʦʠè. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʥʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʥʘʣʘʞʠʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʚʝʜʫʱʠʤʠ ʬʨʘʥʮʫʟʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʧʝʨʝʜʦ-

ʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʫʯʘʩʪʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʧʨʦʜʫʢʮʠʠ ʚ ʭʠʤʠʯʝʩʢʦʡ, ʧʠʱʝʚʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʬʘʨʤʘʮʝʚʪʠʢʝ. ɺʳʩʪʫʧʠʚ-

ʰʠʝ ʥʘ ʤʝʨʦʧʨʠʷʪʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʙʠʟʥʝʩʘ ʙʳʣʠ ʝʜʠʥʳ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʫʛʣʫʙʣʝʥʠʝ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʧʘʨʪʥʝʨʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʌʨʘʥʮʠʠ.  

ɼʝʣʦʚʳʝ ʢʨʫʛʠ ʌʨʘʥʮʠʠ, ʨʘʟʚʦʨʘʯʠʚʘʷ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʦʷʚʣʷʶʪ ʢ 

ʧʦʢʫʧʢʝ ʭʣʦʧʢʘ ʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ ʚ ʪʘʢʠʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʭʠʤʠʯʝʩʢʘʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʫʟʙʝʢʩʢʠʭ ʠ ʬʨʘʥʮʫʟʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʧʦʩʪʘʚʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʣʝʛʢʦʡ ʠ ʪʝʢʩʪʠʣʴʥʦʡ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʧʠʱʝʚʦʡ, ʤʷʩʦʤʦʣʦʯʥʦʡ, ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʜʫʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʨʝʛʦʚʦʨʥʳʝ ʧʨʦʮʝʩ-

ʩʳ ʤʝʞʜʫ ʫʟʙʝʢʩʢʦʡ ʠ ʬʨʘʥʮʫʟʩʢʦʡ ʩʪʦʨʦʥʦʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʨʘʩʪʘʶʱʫʶ ʪʝʥʜʝʥʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʩ ʚʥʝʰ-

ʥʠʤ ʤʠʨʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʙʲʝʤ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʩ ʟʘʨʫ-

ʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʌʨʘʥʮʠʝʡ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʝʪ ʨʝʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤ ʩʪʦʨʦʥ. ɻʣʘʚʥʳʝ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

╖ ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʦʙʨʦʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʳʥʦʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦ ʤʝʨʘʭ ʧʦ ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʚʘʣʶʪʥʦʛʦ ʨʳʥʢʘ, ʮʠʨʢʫʣʠʨʦʚʘʥʠʠ ʥʘʣʠʯʥʦ-ʜʝʥʝʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʠ ʜʨʫ-

ʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ;  

╖ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ, ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ, ʦʙʲʝʢʪʠʚʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʜʝʣʦʚʦʤʫ ʤʠʨʫ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʢʨʘ-

ʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʧʦʪʝʥʮʠʘʣʝ ʩʪʨʘʥʳ ʜʣʷ ʠʟʜʘʥʠʷ ʚ ʚʝʜʫʱʠʭ ʞʫʨʥʘʣʘʭ ʟʘʨʫʙʝʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚ; 

╖ ʚ ʥʘʣʠʯʠʠ ʚʩʝ ʝʱʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʦʨʦʥ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʨʘʟʚʝʨʪʳʚʘʥʠʶ ʜʚʫʩʪʦʨʦʥʥʠʭ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʥʘʤʠ;  

╖ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʢʘʢ ʚ ʋʟʙʝ-

ʢʠʩʪʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦ-

ʰʝʥʠʡ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʠʥʠʩʪʝʨʩʪʚ, ʯʘʩʪʥʳʭ ʬʠʨʤ ʠ ʢʦʤʧʘʥʠʡ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʬʝʨʝ;  

╖ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʨʘʩʰʠʨʷʪʴ ʚʟʘʠʤʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʚʩʝʭ ʠʟʤʝʥʝʥʠ-

ʷʭ ʠ ʜʦʧʦʣʥʝʥʠʷʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʘʢ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ, ʪʘʢ ʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ, 

ʥʘʣʦʛʦʚʦʡ ʠ ʪʘʤʦʞʝʥʥʦʡ ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʦ ʧʦʣʦʞʝʥʠʷʭ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ ʩʬʝʨʝ ʚʘʣʶʪʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʙʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʥʦʡ ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʨʝ-

ʜʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʠʡ ʠʥʪʝʨʝʩ ʟʘʨʫʙʝʞʥʳʭ ʧʘʨʪʥʝʨʦʚ ʢ ʜʝʣʦʚʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ. ʅʘ 

ʵʪʦʤ ʬʦʥʝ ʤʥʦʛʠʝ ʬʨʘʥʮʫʟʩʢʠʝ ʙʘʥʢʠ ʠ ʢʦʤʧʘʥʠʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʷʤʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʨʷʜʘ ʧʨʦʝʢ-

ʪʦʚ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʘʵʨʦʧʦʨʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʦʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʩʦʦʨʫʞʝʥʠʡ ʥʝʬʪʝʛʘʟʦ-

ʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʫʧʘʪʝʣʴʥʳʡ ʨʦʩʪ ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝ-

ʢʠʩʪʘʥ ʠ ʌʨʘʥʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʜʝʣʘʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ. ɸ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʨʘʚʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʦʟʜʘʥʘ ʧʨʦʯʥʘʷ ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʜʣʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ.  
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Abstract. This article includes the concepts of deepening structure and development of civil society in the 

country modernization system of judicial and laws reforms, control of public power, development of structural institu-

tions of public society and liberalization of economical and democratic bargaining power. And only with the political 

independence to the people of Uzbekistan the opportunities for conducting large-scale dialogue with the states of the 

international community opened. Uzbekistan actually became a full participant in the development of the modern inter-

national relations. Against this background, new relations between Uzbekistan and France began to form. 
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Abstract. At the beginning of 1988 the Republic of Armenia laid unfounded 

territorial claims against Azerbaijan in order to occupy Nagorno-Karabakh (Na-

gorno-Karabakh ï it is the Russian translation of ñDaghlig Garabaghò that means 

a mountainous part of Garabagh, that is ñUpper Garabaghò), which is an indivisi-

ble part of the Republic of Azerbaijan. The article analyses socioeconomic, political, and legal aspects of territorial 

claims of Armenia against Nagorno-Karabakh. At the same time, it provides a source-based examination of the socio-

economic development of Nagorno-Karabakh. In addition, based on legal documents, the article proves that until 1991, 

the Armenians had the highest political, economic and cultural autonomy in this region of Azerbaijan. The article says 

that having managed to build a monoethnic state under the USSR, i.e. in 1988-1991, the Republic of Armenia pursued 

an overt policy of aggression against Azerbaijan, which saw massacres of civilians, destruction, plunder and burning 

down of settlements. At the same time, the article provides a factual analysis of Armeniaôs territorial claims and policy 

of aggression against Azerbaijan at the end of the 20thcentury. 

Keywords: aggression of Armenia against Azerbaijan, territorial claims, ethnic cleansing, terror, genocide, 

occupation. 

 

In the second half of the 1980s, with the help of their patrons in the near and far abroad, the Armenians again 

took advantage of the situation to implement their ñGreat Armeniaò idea and laid territorial claims to the Nagorno-

Karabakh district of Azerbaijan. Z. Balayanôs anti-Azerbaijani 'The Hearthô book, which was written in the spirit of the 

Armenian nationalism and published by Sovetakan Grokh publishing house in 100,000 copies, was widespread in the 

USSR and further strengthened propaganda in Armenia to occupy the Nagorno-Karabakh [8, p. 44]. 

A number of changes took place in the Soviet Union under the guise of perestroika in March 1985 after Mi-

khail Gorbachev was elected as the Secretary General of the Central Committee of the Communist Party of the Soviet 

Union. Using ñglasnostò and ñdemocracyò ideas set forth in the USSR, in February 1986, the Armenians founded an 

organization named KRUNK to protect historical and cultural monuments in Khankendi ï the center of the Nagorno-

Karabakh Autonomous Oblast (NKAO). However, it later turned out that KRUNK was an acronym for the Russian 

"ʂʦʤʠʪʝʪ ʈʝʚʦʣʶʮʠʦʥʥʦʛʦ ʋʧʨʘʚʣʝʥʠʷ ʅʘʛʦʨʥʦʛʦ ʂʘʨʘʙʘʭʘ" ï the Committee for Revolutionary Government of 

Nagorno-Karabakh [9, p. 33]. And the organizationôs key aim was not to protect the historical monuments, but to annex 

NKAO to Armenia. 

It is a well-known fact that at all stages of history territorial claims to Nagorno-Karabakh were put forward 

from the outside, incited by the Armenian propaganda and pressure. In Soviet times, a purposeful propaganda campaign 

was carried out against Azerbaijan under the auspices of the central authorities, which led to the building of a negative 

public opinion about the country. Along with this, a secret letter sent by First Secretary of the Central Committee of the 

Communist Party of Armenia K. Damirchiyan to the Central Committee in November 1986 revealed that from the early 

years of the establishment of the Soviet power in Armenia, the repatriation of Armenians was carried out in different 

countries by the decision of the CPSU Central Committee and more than 230,000 Armenians from abroad were reset-

tled in Armenian SSR in the Soviet era [15, p. 101]. 

In June-July 1987, the Armenians were distributing leaflets in the streets of Khankendi (Khankendi, historical-

ly a village in Shusha, which was called Stepanakert from 18 August 1923 to 26 November 1991) to propagate the an-

nexation of the Nagorno-Karabakh to Armenia. Once born as letters addressed by different persons to Moscow,  
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the campaign grew into a movement of collecting signatures in various organizations and institutions at that time and 

paved the way for a new phase of territorial claims. KRUNK, which was the driving force behind the movement, was 

contributing through its secret and large-scale activity. In the second half of the year, the emissaries who were regularly 

arriving in Khankendi from Yerevan were propagating the secession of the Nagorno-Karabakh from Azerbaijan and its 

annexation to Armenia among the Armenians and collecting their signatures in support of this cause. 

On 21 October 1987, a few days after member of the Political Bureau of the CPSU Central Committee, First 

Deputy Chairman of the USSR Council of Ministers Heydar Aliyev was dismissed from his post, Gorbachevôs econom-

ic adviser Abel Aganbekyan in his interview at the InterContinental hotel in Paris said the annexation of the Nagorno-

Karabakh was advantageous from the economic point of view. He also announced that a special commission was work-

ing on the annexation of the Nagorno-Karabakh to Armenia. On 18 November, the interview with Aganbekyan was 

published in French LôHumanite newspaper. This interview signalled the start of the Armeniansô territorial claims to the 

Nagorno-Karabakh [3, p. 6-7; 15, 102-103]. 

Then in October, the ñKarabakhò committee convened its first meeting in Pushkin Park in Yerevan, which was 

the first step towards the implementation of the Armeniansô territorial claims. At the same time, in Moscow, the Arme-

nians put forward their groundless claims to annex the Nagorno-Karabakh to Armenia, and demonstrations were staged 

in Yerevan demanding the annexation of NKAO of Azerbaijan SSR to Armenian SSR. The Armenian ideologists and 

their encouragers falsified the facts about Azerbaijanôs history and socio-economic development, misleading the Soviet 

Union. In 1987, ñThe Great Armeniaò map, which was drafted by S. Ayvazyan, began to spread widely in NKAO in a 

small format. The borders of the ñGreat Armeniaò in the map covered the coasts of three seas (the Mediterranean Sea, 

Caspian Sea and Black Sea). On December 1 of the same year, representatives of the Nagorno-Karabakh Armenians 

submitted an appeal to the CPSU Central Committee demanding the secession of the autonomous district from Azerbai-

jan and its annexation to Armenia. In late November and December, Azerbaijanis in Gafan and Mehri districts in Ar-

menian SSR became subject to assaults and were deported to Azerbaijan [9, p. 34]. 

On 25 January 1988, the first group of hundreds of Azerbaijani refugees, who were expelled and displaced 

from Gafan and Mehri districts in Armenian SSR as a result of the Armeniansô attacks on the Azerbaijani settlements, 

arrived in Azerbaijan. In January-February, more than 4,000 Azerbaijanis, who were forcibly expelled from Armenian 

SSR, arrived in Azerbaijan and were resettled mostly in Sumgayit [15, p. 103]. On 8 February 1988, the Armenian na-

tionalists launched a new campaign in Khankendi to collect signatures demanding the secession of NKAO from Azer-

baijan SSR and its annexation to Armenian SSR. On 12 February, supported by KRUNK, the Armenians staged the first 

rally in Khankendi to demand the annexation of NKAO to Armenia [15, p. 100]. The situation even more aggravated 

when on 18 February 1988, Gorbachev in his speech stressed the necessity of reviewing the issue of ethnic relations in 

USSR. Using this speech as a pretext, on 20 February 1988, at the 20th Session of the Soviet of Peopleôs Deputies of 

NKAO, the Armenians made a decision to submit a petition to the Supreme Soviets of Azerbaijan SSR and Armenian 

SSR for the secession of NKAO from Azerbaijan SSR and its annexation to Armenian SSR [3, p. 8-9]. 110 out of 140 

members of the Soviet of Peopleôs Deputies of NKAO were Armenians, while the rest were Azerbaijanis, who were not 

admitted to the session [4, p. 19, 14, p. 423]. 

At the beginning of the conflict, the Azerbaijanis hoped that the central authorities would solve the issue fairly 

and in accordance with the law. The ideologists, who came to the Nagorno-Karabakh from Armenia, were strongly 

propagating among the local Armenians that the issue has already been resolved by Moscow and that the oblast will 

soon be annexed to Armenia. When the events of 1988 began, the Armenian politicians and their patrons in the central 

government ï under a long-term plan of the annexation of the Nagorno-Karabakh to Armenia ï were staging continuous 

protest rallies in Khankendi and Yerevan under the guise of socio-economic backwardness of NKAO in an attempt to 

win public support [8, p. 47]. That is, from the first days of the events, the Armenians had been trying to allege that the 

Nagorno-Karabakh was the most backward region of the USSR in terms of the economic development. 

On 24 March 1988, the Central Committee of the Communist Party of the Soviet Union and the Soviet of Min-

isters of the USSR adopted a resolution ñOn Measures to Speed Up the Socio-Economic Development of the Nagorno-

Karabakh Autonomous Oblast of Azerbaijani Soviet Socialist Republic in 1988-1995ò. The document envisaged the 

allocation of 500,000,000 rubles for the improvement of the socio-economic situation in the region [13, p. 44]. But the 

adoption of the resolution did not stem from the necessity to improve NKAOôs socioeconomic development to the re-

publican level, and there was no special need for its adoption. By adopting this resolution, the Armenian politicians 

wanted to prove to the entire world that the Nagorno-Karabakh Armenians were in such poor conditions that the Soviet 

government adopted a special resolution to address the problem. However, subsequent events confirmed that a false 

thesis on the socioeconomic backwardness of the Nagorno-Karabakh put forward by the Armenian politicians and their 

patrons in the center was just a pretext, while the main goal was Armeniaôs territorial claims against Azerbaijan. 

It is important to note that none of those who headed NKAO ever spoke either about the dependence of the re-

gionôs economy on Armenia or its backwardness until the Armenian politicians put forward their groundless claims. On 

the contrary, they always praised the rapid socio-economic development of NKAO compared to other regions of Azer-

baijan and even to Armenia itself. On 25 March 1988, First Deputy Chair of the USSR Council of Ministersô Bureau of 

Social Development V.P. Lakhtin in his interview with Izvestiya newspaper said that NKAOôs performance in provi-

sion of housing was better than other regions of Azerbaijan 1.4 times on average. NKAO also did well in a number of 

other areas in comparison with both Soviet republics [1; 13, p. 28-29]. 
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The groundlessness of the thesis of the Armenian politicians and their patrons, who camouflaged their territori-

al claims against Azerbaijan by alleged socioeconomic problems in NKAO, was exposed with the help of certain facts 

and figures. According to studies of socio-economic and demographic situation in NKAO, in 1986 the total volume of 

industrial output in the region was 60 %, while 10 years ago this figure was 53 %. During this period, NKAO was ahead 

of the average republican indicator (183 % against 178.7 %) for the industrial output growth rate. NKAO was leading 

other districts of the republic in terms of the volume of industrial output per capita [16, p. 29-30; 8, p. 53]. 

The figures of the State Statistical Committee of Azerbaijan SSR for the early 1988 suggested that NKAO was 

leading not only Azerbaijan, but also Armenia in a number of areas of socioeconomic development. Apart from the 

Armeniansô claims on socioeconomic backwardness of the Nagorno-Karabakh, the so-called ñAzerbaijanizationò of the 

NKAO population, so-called reduction in the number of Armenian population of the district, so-called migration of the 

Armenians from the district due to severe economic conditions and a number of other fictions were refuted by specific 

facts. Thus, the population of the district in Soviet times was completely literate. 193 secondary schools, including 147 

Armenian schools were functioning in the district. Lessons at Khankendi Pedagogical Institute were taught in Azerbai-

jani, Russian and Armenian. Armenian was used as the study language in four out of five technical and technical-

vocational education schools in the district. There were 196 public libraries, which included 1.5 million books, as well 

as 202 clubs, cultural centers, cinemas and cinema installations, Khankendi Drama Theater named after M. Gorky, a 

song and dance ensemble, ñSovetakan Karabakhò newspaper in Armenian (in Russian ñSovetskiy Karabakhò), five re-

gional newspapers (four in Armenian, one in Azerbaijani) in the district. More than two hours of two-and-a-half hour 

radio programs, which were broadcast in the district, were in the Armenian language [9, p. 38; 15, p. 92]. 

Despite the Armenian nationalistsô attempts to instigate hostility, the Azerbaijani government always paid a 

particular attention to socioeconomic and cultural development of the Nagorno-Karabakh district. At the same time, the 

status of the Nagorno-Karabakh as an autonomous oblast within Azerbaijan SSR was stipulated in the Constitutions of 

the USSR of 1936 and 1977 as NKAO possessed all the key elements of self-governance in the Soviet era. In accord-

ance with the Constitutions of the USSR and Azerbaijan SSR, the legal status of NKAO was governed by the ñLaw on 

the Nagorno-Karabakh Autonomous Oblast", which was adopted by the Supreme Soviet of Azerbaijan SSR on 16 June 

1981 following its submission by the Soviet of Peopleôs Deputies of NKAO [9, p. 38; 11, p. 111]. 

As a national territorial entity, NKAO enjoyed a form of administrative autonomy and had a number of rights 

to ensure its populationôs specific needs. Under the Constitution of the USSR, NKAO was represented by five members 

of the Supreme Soviet in the Council of Nationalities of the Supreme Soviet of the USSR, while their number was 12 in 

the Supreme Soviet of Azerbaijan SSR [15, p. 93]. The Soviet of Peopleôs Deputies of NKAO, which was a governing 

authority in the district, had a wide range of powers, including addressing all local issues based on the interests of citi-

zens living in the district given their national and other specific features. The form of autonomy fully reflected the 

unique economic, social, cultural and national characteristics of the population and the lifestyle in the autonomous dis-

trict. 

Secretary General of the CPSU Central Committee Mikhail Gorbachevôs address to the Armenian and Azerbai-

jani people on 26 February 1988 further diminished the hopes that the conflict will soon be solved. [14, p. 425]. ñThe 

issue of the secession of this autonomous district from Azerbaijan SSR and its annexation to Armenian SSR was 

raisedéWe are not in favour of deviating from the open discussion of different ideas and proposals,ò said Gorbachev. 

The address called on both the Armenians and Azerbaijanis to be conscious and responsive [10, p. 10]. The Soviet lead-

ershipôs failure to properly assess the events and directly call the Armeniansô territorial claims groundless at the begin-

ning of the events led to tragic incidents in Asgaran and Sumgayit, which were prepared on the basis of a special plan. 

The unfair and pro-Armenian position of the USSR leadership manifested itself at later stages of the conflict. The equa-

tion of the aggressor with those who suffered aggression laid the foundation of the conflict, which, in fact, continues 

today, and a historic mistake made at that time had been constantly straining the inter-ethnic relations in the USSR 

those days. 

At the same time, according to a population census of 1979, NKAO accounted for 25.9 % of a total number of 

the Armenians living in the country [16, p. 47; 9, p. 39]. As of January 1, 1988, in 1926-1988 the population of the dis-

trict increased by 57,100 people or 45.6 %. The allegations by the Armenian scholars and political scientists that the 

number of the Azerbaijani population of the district was increased by those who were brought from the outside were 

refuted by the certain facts. If the Azerbaijani population of the district did not move to other districts of the republic 

and the country between 1959-1979, then the number of the Azerbaijani population of NKAO would have been much 

larger. 

According to the all-union population census of January 1989 conducted in the USSR, around 139,000 people 

(73.5 %) out of 189,000 population of NKAO were Armenians, while 48,000 (25.3 %) were Azerbaijanis [15, p. 93]. 

However, the Soviet census data cannot be considered accurate and objective because it featured exaggerated figures on 

the Armenians living in NKAO. For example, the Armenians, who were officially registered in the district, but perma-

nently resided and worked in Armenian SSR or in other cities of the USSR [15-20 %] were registered as local residents. 

In addition, the Azerbaijanis historically living in the Nagorno-Karabakh district, who were expelled from Khankendi 

(over 15,000 Azerbaijanis) on 18 September 1988, as well as from other villages of the district populated by the Azer-

baijanis at different times were not deliberately included in the census. The analysis of demographic figures once again 

proves that the Armenian politicians and their patrons set themselves a primary goal of deliberately and systematically 
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carrying out a long-term program against the people of Azerbaijan [8, p. 57]. 

On 21 September 1988, a state of emergency was declared and a curfew imposed in NKAO [6, p. 183]. But the 

imposition of a special state failed to prevent violence in NKAO and Armenia. Because of the central authoritiesô biased 

approach to the events Azerbaijanis in the Nagorno-Karabakh and Armenia were subjected to military aggression and 

were expelled from their native lands. On 12 January 1989, in order to prevent the worsening of inter-ethnic relations in 

NKAO and adjacent districts and stabilize the situation in the region, the Presidium of the USSR Supreme Soviet adopt-

ed a decree applying a special form of governance to the Nagorno-Karabakh, with its status of an Autonomous Republic 

of Azerbaijan SSR remaining in effect. A Special Administrative Committee, directly subordinate to supreme Soviet 

authorities, was set up by that decree [13, p. 67; 15, p. 126].  

On 1 December 1989, in gross violation of Azerbaijan`s sovereignty, the Armenian SSR Supreme Soviet 

adopted an unconstitutional decision on the annexation of the Nagorno-Karabakh to Armenian SSR. In just 42 days, 

NKAO bodies were subordinated to the Armenian ministries and institutions (1, p.130). Direct inactivity and at some 

points open patronage of the Soviet leadership led to purposeful annexation of NKAO`s economy and other areas to 

Armenia. Helped by some circles in the central Soviet government, the Armenian leadership and Armenian separatists 

misappropriated the Nagorno-Karabakh in a true sense of the word both economically, politically, and culturally. On 6 

December 1989, the Presidium of the Supreme Soviet of Azerbaijan SSR adopted a resolution, denouncing the decision 

of the Supreme Soviet of Armenian SSR as unacceptable interference in the sovereignty of Azerbaijan SSR, an attack 

on its territorial integrity, and as an event undermining the efforts to stabilize the situation in the region and restore 

normal relations [9, p. 45]. The resolution also denounced the decision of the Armenian Supreme Soviet as contrary to 

the constitutions of USSR and Azerbaijan SSR as well as to international law. 

But in violation of all international legal norms, at its extraordinary session on 9 January 1990, the Armenian 

Parliament adopted another unconstitutional anti-Azerbaijani resolution on ñInclusion of the socio-economic develop-

ment plan of NKAO for 1990 in the State socio-economic development plan of Armenian SSR for 1990ò [9, p. 46; 5,  

p. 33; 14, p. 445]. A day later, the Presidium of the Supreme Soviet of the USSR adopted a resolution ñOn non-

compliance of acts adopted by the Supreme Soviet of Armenian SSR on Nagorno-Karabakh from 1 December 1989 and 

9 January 1990 with the constitution of the USSRò [5, p. 35].  

This resolution stipulated that the decisions of Armenian SSR grossly violate sovereign rights of Azerbaijan 

SSR and have no legal force based on the Article 74 of the USSR Constitution. In response, the Supreme Soviet of Ar-

menian SSR said that only laws of Armenia are in effect in the republic [14, p. 445]. In general, Armenia ignored all the 

decisions and resolutions of Moscow at that time, and all of them remained on paper. In addition, backed militarily by 

Armenia, the Armenians continued their attacks and committed a number of bloody massacres in the Azerbaijani terri-

tory. The patronage of the Soviet government, particularly those at the top, of Armenian SSR the events turned violent 

and the two republics were brought to the brink of war. 

On January 15, 1990, the Presidium of the USSR Supreme Soviet adopted a resolution, declaring an emergen-

cy situation in the Nagorno-Karabakh Autonomous Oblast and some other areas [10, p. 15]. ñThe Supreme Council of 

Azerbaijan SSR was asked to take the necessary measures, including curfews in the cities of Baku, Ganja and other 

settlements. On 15 January 1990, the Central Committee of the Communist Party of the Soviet Union and the USSR 

Soviet of Ministers appealed to the peoples of Azerbaijan and Armeniaò [5, p. 40-41]. The resolutions and the appeal 

clearly showed that the Soviet leadership made no difference between the aggressor and the victim of aggression. After 

all this and the unprevented Armenian aggression confidence in the USSR leadership completely went away in Azerbai-

jan, with discontent gathering pace.  

On 25 July 1990, the President of the USSR signed a decree ñOn the Prohibition of the Creation of Armed 

Formations and Surrender of Illegally Kept Weaponsò. But the Armenian government again ignored Moscow`s decree, 

and the newly-formed government declared the decree not legally binding in Armenia and in the territory of the Nagor-

no-Karabakh. In response to the USSR President`s decree, Armenia said its armed forces will not surrender weapons 

[7, p. 126-127]. Armenia was in a state of war not only with Azerbaijan, but also with the USSR. But the Soviet leader-

shipôs indifference and unprincipled approach to the events provided the Armenians with a stimulus and encouraged 

them to more violence and more serious crimes. The Armenians very easily attacked the Soviet military units and seized 

weapons, which proved that those weapons were simply sold to them. The central Soviet authorities were remaining 

indifferent and turning a blind eye to the Armenianôs regular attacks on military units and bases and seizure of large 

quantities of weapons. Meanwhile in Azerbaijan, a state of emergency had been in effect since January and local people 

were forced to surrender even their shotguns. 

In late 1990 ï early 1991, the Soviet leadershipôs very serious, inexcusable mistakes and pro-Armenian policy 

aggravated the situation and unleashed wider Armenian aggression in NKAO and regions on the Azerbaijani-Armenian 

border. Helped by some circles in Moscow, the Armenian leadership and separatists were misappropriating the Nagor-

no-Karabakh both economically, politically and culturally. They were strengthening connections between industrial and 

economic enterprises of Armenia and NKAO. In general, since early 1988 when the conflict began, the Soviet leader-

ship had never taken a resolute standing and never denounced the Armenians` territorial claims as groundless and the 

change of borders as unconstitutional. The USSR Presidentôs unjust and pro-Armenian stance manifested itself at later 

stages of the conflict. In his speech at a special session of the Central Committee of the Communist Party of the Soviet 

Union on 9 March, the Secretary General again did not say that the Armenians ` claims are unfounded and that the change 
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of borders is contrary to the USSR Constitution [10, p. 11; 15, p. 112-113]. But in reality, apart from being contrary to 

the USSR Constitution, raising the issue of changing borders of republics was completely illegal because under the 

1922 Union Treaty, Azerbaijan became part of the USSR with its territory and borders. NKAO`s legal status within 

Azerbaijan SSR was stipulated in the Article 86 of the USSR Constitution, articles 83 and 84 of the Constitution of 

Azerbaijan SSR as well as the Law of the Supreme Soviet of Azerbaijan SSR on NKAO dated 16 July 1981, which de-

fined the principles of the organization of NKAO bodies and their activities, powers and relations with republican and 

union bodies [10, p. 11]. 

Under Article 138 of the Constitution of Azerbaijan SSR and Article 41 of the Law of Azerbaijan SSR on 

NKAO, the Soviet of People's Deputies of NKAO was considered a local governing body, which had the power to ad-

ministrate socio-economic building in its territory, approve budget and the district`s economic plan, and ensure the rule 

of law and protection of the rights of citizens. In addition, under the USSR Constitution and the Constitution of Azer-

baijan SSR, the Soviet of People's Deputies of NKAO did not have the power to consider the issues of territorial chang-

es within the republic. At the same time, ethnic or territorial change was considered a sovereign right of a Soviet repub-

lic. Under Article 78 of the USSR Constitution, territory of a Soviet republic could not be changed without its consent, 

and borders between Soviet republics could be changed only by mutual consent of Soviet republics and by approval of 

the Soviet Union. In general, under Article 81 of the USSR Constitution, the USSR undertook to defend the sovereign 

rights of Soviet republics [8, p. 50]. 

So the aforementioned leads to the conclusion that, the Soviet of Peopleôs Deputies of NKAOôs decision on the 

secession of the district from Azerbaijan SSR and its annexation to Armenian SSR was illegal and unconstitutional. 

Republicsô attempts to change borders were unconstitutional, and this was a gross violation of the state sovereignty of 

Azerbaijan SSR. Very serious and inexcusable mistakes and pro-Armenian policy of the Soviet leadership led to the 

aggravation of the situation in late 1990 ï early 1991 when the Armenian aggression gathered pace in Nagorno-

Karabakh and Azerbaijanôs regions bordering with Armenia. Hundreds of Azerbaijanis were killed in terrorist attacks 

on Baku-Moscow trains and Tbilisi-Baku, Tbilisi-Agdam, Agdam-Shusha, Agdam-Khojaly buses those years. Thou-

sands of Azerbaijanis fell victims of the Armenian policy of aggression, which was patronized by the USSR leadership. 

Unfortunately, the fact that the Armenian separatists were not stopped at the beginning escalated the situation. As a re-

sult, with the help of armed groups and military hardware that came from Armenia, the Armenians committed mass 

killings of the Azerbaijani civilians, provoking the conflictôs degradation into a full-fledged war. 

Nearly 250,000 civilians living in 185 Azerbaijani villages in Armenia were forced to leave their homes as a 

result of ethnic cleansing from 1988 to 1991. 51,000 houses, 165 sovkhoz and kolkhoz property, and livestock were 

looted. 217 Azerbaijanis were killed by Armenians as a result of the aggression. Of them, 49 froze to death in the moun-

tains while escaping from the Armenians, 41 were brutally beaten to death, 35 were tortured to death, 115 were burnt, 

16 were shot down, 10 died of heart attack after torture, two were killed by doctors in hospitals, the rest were drowned, 

hanged, killed by electric shock and their heads were cut off. 1,154 people were injured and hundreds were tortured 

over these years [9, p. 63]. During these years, Armenians committed 2,559 provocations, 315 armed attacks and 1,388 

fires, killing 514 and injuring 1,318 people in the Nagorno-Karabakh. 119 facilities and 1,134 Azerbaijani homes were 

destroyed by the Armenians [17, p. 148]. 

From 1988 to 1991 ï from the beginning of the events to the collapse of the USSR ï it was impossible to settle 

the gradually escalating conflict. On the contrary, helped by certain circles of the Union, the Armenians pursued an 

overt policy of aggression against Azerbaijan, which resulted in the killing of civilians, destruction, plunder and burning 

of residential areas. During this period, the central authorities of the USSR were unable to develop and implement effi-

cient measures to stabilize the situation in the region. The USSR leadership made very serious and inexcusable mis-

takes, aggravating the conflict between the sides. Azerbaijan was forcibly dragged into the conflict and was exposed to 

the Armenian aggression, which further shook confidence in the Soviet authorities. 

The Nagorno-Karabakh problem had been widely covered in the Soviet media since the beginning of the 

events in 1988. The information blockade suppressed Azerbaijanôs position, and the Soviet propaganda machine con-

tinued to provide a biased description of the events. The Soviet bodiesô prejudice (pro-Armenian speeches of the mass 

media and the central press) had manifested itself since the very beginning of the conflict. Another key factor that had 

its impact on the course of the conflict was that the Armenians were conducting a lie and slander campaign against 

Azerbaijan through the central press. Many of the articles published in the central media, which was influenced by the 

Armenian lobby, promoted the idea that the Armeniansô interests should be taken into account when addressing the 

problem of the territorial claims to the Nagorno-Karabakh. A number of official and unofficial figures representing the 

political interests of the Armenians put much zeal in this. 

Helped by the USSR leadership, the Armenians attempted to raise the issue at an international level on the eve 

of the collapse of the Soviet Union. Having travelled to many countries around the world, the Armenian politicians and 

church figures tried to raise the problem at the level of the Council of Europe and the European Parliament in order to 

ensure the implementation of their claims, and conducted large-scale campaigns under various pretexts in this regard. 

Having succeeded to a certain extent under the Soviet Union, the Armenians even attempted to ensure deployment of 

the UN troops in the Nagorno-Karabakh under the guise of human rights protection and to portray the problem as an 

international one. Therefore, after the fall of the USSR, the Armenians embarked on a new stage of their large-scale 

campaign to make the Karabakh conflict an international problem. 
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ɸɻʈɽʉʉʀʗ ɸʈʄɽʅʀʀ ʇʈʆʊʀɺ ɸɿɽʈɹɸʁɼɾɸʅɸ: ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ, 

ʇʆʃʀʊʀʏɽʉʂʀɽ ʀ ʇʈɸɺʆɺʓɽ ɸʉʇɽʂʊʓ ʊɽʈʈʀʊʆʈʀɸʃʔʅʓʍ  

ʇʈʀʊʗɿɸʅʀʁ ɸʈʄɽʅʀʀ ʅɸ ʅɸɻʆʈʅʓʁ ʂɸʈɸɹɸʍ 
 

ʉ. ʄʝʭʙʘʣʠʝʚʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ ʜʠʩʩʝʨʪʘʥʪ ʢʘʬʝʜʨʳ çʄʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠè 

ɸʢʘʜʝʤʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʧʨʘʚʣʝʥʠʷ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ɹʘʢʫ), ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʯʘʣʝ 1988 ʛʦʜʘ ʈʝʩʧʫʙʣʠʢʘ ɸʨʤʝʥʠʷ ʚʳʜʚʠʥʫʣʘ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʠʪʷʟʘʥʠʷ ʧʨʦʪʠʚ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʩ ʮʝʣʴʶ ʟʘʭʚʘʪʘ ʅʘʛʦʨʥʦʛʦ ʂʘʨʘʙʘʭʘ (ʅʘʛʦʨʥʳʡ ʂʘʨʘʙʘʭ ï ʚ ʧʝʨʝʚʦʜʝ ʩ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʘʟʝʨ-

ʙʘʡʜʞʘʥʩʢʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʘʛʦʨʥʘʷ ʯʘʩʪʴ ʂʘʨʘʙʘʭʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ ɺʝʨʭʥʠʡ ʂʘʨʘʙʘʭ), ʷʚʣʷʶʱʝʛʦʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʩʪʘʪʴʝ ʰʠʨʦʢʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʨʠʪʷʟʘʥʠʡ ɸʨʤʝʥʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʅʘʛʦʨʥʦʛʦ ʂʘʨʘʙʘʭʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʯʥʠʢʦʚ ʠʩʩʣʝʜʫʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʅʘʛʦʨʥʦʛʦ ʂʘ-

ʨʘʙʘʭʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʘʪʴʝ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʜʦ 1991 ʛʦʜʘ ʘʨʤʷʥʝ ʦʙʣʘʜʘʣʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʘʚʪʦʥʦʤʠʝʡ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʯʪʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʧʨʘʚʦʚʳʭ ʜʦʢʫ-

ʤʝʥʪʘʭ. ɺ ʩʪʘʪʴʝ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʈʝʩʧʫʙʣʠʢʘ ɸʨʤʝʥʠʷ, ʢʦʪʦʨʫʶ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʚ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʉʉʉʈ, ʪʦ ʝʩʪʴ ʚ 1988-1991 ʛʦʜʘʭ, ʤʦʥʦʵʪʥʠʯʝʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʦʪʢʨʳʪʦ ʧʨʦʚʦʜʠʣʘ ʟʘʭʚʘʪʥʠʯʝʩʢʫʶ ʧʦʣʠʪʠ-

ʢʫ ʧʨʦʪʠʚ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʠ ʫʙʠʪʳ ʤʠʨʥʳʝ ʞʠʪʝʣʠ, ʨʘʟʨʫʰʝʥʳ, ʨʘʟʛʨʘʙʣʝʥʳ ʠ ʩʦʞʞʝ-

ʥʳ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʚ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʧʨʠʪʷʟʘ-

ʥʠʷ ʠ ʟʘʭʚʘʪʥʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ɸʨʤʝʥʠʠ ʧʨʦʪʠʚ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ ʢʦʥʮʝ XX ʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʝʩʩʠʷ ɸʨʤʝʥʠʠ ʧʨʦʪʠʚ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʧʨʠʪʷʟʘʥʠʷ, ʵʪʥʠʯʝʩʢʠʝ 

ʯʠʩʪʢʠ, ʪʝʨʨʦʨ, ʛʝʥʦʮʠʜ, ʦʢʢʫʧʘʮʠʷ. 
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Abstract. A long period experience determined that for large-scale topographic surveying built-up areas would 

be best to use the tacheometrical surveying. However, the rules governing it were developed 30 years ago, based on the 

fact that, the work will be used 30" theodolites, and the distance measured by the stadia hairs and steel tape. Therefore, 

they do not take into account the many possibilities of modern instruments and techniques. In connection with the 

above, there is a need for some of the theoretical and experimental research for the improvement of existing methods, 

substantiate the accuracy and regulatory tolerances surveying justify large-scale topographic surveys using electronic 

devices. 

Keywords: large-scale topographic survey, geodetic measurements, total station, accuracy. 

 

Introduction  

Traditionally, surveying has used analogue methods of recording data. The present trend is to introduce digital 

surveying equipment into the field. The fastest digital data collection methods are now made by electronic total stations. 

Total stations have dramatically increased the amount of topographic data that can be collected during a day. The meth-

od is well suited for topographic surveys in urban landscapes and busy construction sites [2, 7]. 

It should be noted that indicators, which are given in the regulatory and technical documentation [3, 6], are de-

signed for the use of traditional optical surveying instruments and does not take into account the capabilities of modern 

geodetic instruments, namely: methods and measurement accuracy of production, as well as computer processing of 

measurement results. For example, modern devices has the ability to quickly and accurately produce angular, linear and 

altitude measurements, as well as process their results less cost using software. 

Over the past 15 years in topographic and geodetic sphere, there are extensive use of modern surveying in-

struments including total stations to improve the quality, accuracy and performance significantly instead of traditional 

one in Uzbekistan. At the same, there is no one scientific-proved technique and conduction of accuracy of large-scale 

topographic surveys using modern instruments for our conditions. In addition, tolerances on the parameters of set datum 

creation and production of surveying are the same that have been taken for traditional methods and instruments. In con-

nection with the above, there is a need for some of the theoretical and experimental research for the improvement of 

existing methods, substantiate the accuracy and regulatory tolerances surveying justify large-scale topographic surveys 

using electronic devices. 

Studying of content of developed in our recent papers [3] have shown that listed technical standards and indi-

cators mostly duplicate the source [4]. It should be stated that the methodology, tools and precision currently performed 

topographic and geodetic works shall be governed by these sources, although they are performed with modern applianc-

es throughout. 

The huge technological improvement over the last decades has led not only to the development of new instru-

mentation and data processing technology, obtained by means of these devices, but, what is more important, to increase 

the accuracy of measurements made by them. 

A fundamentally new geodetic instruments and methods of geodetic measurements, such as total stations, GPS 

geodetic receivers, which are actively used in large-scale topographic survey, were made. Since these devices have ap-

peared later than the introduction of the manual operation [4], the rules and methods for working with these instruments 

are not reflected in it.  

It is also important that modern instruments such as total stations and laser digital levels are not only more pre-

cisely its founders, but largely immune from error removing samples observer. 

Also with the advent of the electronic theodolite came the electronic data collector, thus minimizing both the 

reading errors and the writing errors. Since the information in the data collector is interfaced directly to a computer, 

errors which occur in transferring the field information from the field book to the computer are eliminated. At this point 

one can measure a distance to a suitable range with an accuracy of better than 5 millimeters plus 1 part per million,  

                                                           
É Ruziev A.S. / ʈʫʟʠʝʚ ɸ.ʉ., 2017 
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and angles can be turned with the accuracy of one half arc second, all accomplished electronically [2, 7]. 

Currently, manufacturers of surveying equipment, as well as a number of independent developers offer soft-

ware for processing the results of measurements made by these devices. Typically, these programs allow you to perform 

calculations to control the presence of gross and systematic measurement errors, which increases their accuracy and 

reliability. 

 

Analysis, theoretical calculations and results 

Below we consider the analysis of some of the provisions of the Regulations [3] on topographic surveying on a 

scale of 1: 5000, 1: 2000, 1: 1000 and 1: 500. 

In section 21, it is written that ñin exceptional cases, topographic survey may be carried out only on the survey 

justification, if in the area or near at a distance of 5 km there are no points the state geodetic networkò. 

Today, while using of geodetic GPS receiver in a differential mode, you can get coordinates of points with 

high accuracy at a distance of 20 km and more. Obviously, this requirement becomes meaningless. 

In section 427 for the scale of 1:500 and section height of 0.5 m maximum distance from the unit to the rack 

for surveying solid contour point may be 60 m. 

To be calculated the maximum distance between the device and a contour point of capture in the scale of 1:500 

with Total Station (Trimble M3). 

Assume that the pickets 1 and 2 (Figure 1) survey produced an average total station precision points surveying 

justification for which mm5mS = ,
 

5¡¡=bm , 5¡¡=nm . 

 

 
 

Fig. 1. 

 

According to the drawings, it can be written: 

 

2

ɺ,2 r.p.

2

A,1 r.p.

2

ɺɸ, r.p.

2

r.p.1,2 mmmm ++=      (1) 

 

where r.p.m  - mean square error of the relative position of points 1 and 2; ɸ and ɺ; ɸ and 1; ɺ and 2. 

Taking in general the principle of equal influence of errors, picɺ,2 r.p.ɸ,1 r.p. mmm == ; 

picɺɸ, r.p.
2

1
mm = , from the formula (1), obtained 

 

25,2pic1,2 r.p. mm =      (2) 

 

From (2), there are errors in determining the position of the planned picket points for the mean square 

 

25,2

1,2 r.p.

pic

m
m =               (3) 

 

Taking into account section 16.1 Regulations for the surveying of scale 1:500 in urban areas and industrial 

sites will be: the mean square error in the mutual position on the plan for the coordinated points and permanent build-

ings corners (constructions) located from one another at a distance up to 50 m, should not exceed 
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mm.675003:mm4,0 =Ö  In this case accuracy of the mutual position of the corners of the planned permanent build-

ings and structures from (3) is 45 mm [5]. 

To determine the accuracy of the plan point position picket way of polar coordinates have 

 

2

2

2

22

pic S
m

mm S Ö+=
r

b
     (4) 

 

It can be written 

 

22

pic Smm
m

S -=
b

r
     (5) 

 

Substituting in (5) values, mm45picm = , mm5mS= , 5¡¡=bm  we obtain the maximum distance from 

the unit to the contour point m1845S= . 

Next step is calculating the allowable distance to picket point at altitude capture, believing that high-altitude 

survey is conducted as an electronic total station with the measurement at each point of the vertical angle n with an 

accuracy of ( )5¡¡=nm . 

According to the formula (1), can be written: 

 
2

pic

2

ɺɸ,

2

2,1 2 hhh mmm +=      (6) 

 

If the height of the surveying justification points defines the technical leveling, as required by the Regulation 

[3], the accuracy will be 4,222,05050 ===D Lh mm;
 

5,7
3

1
ɺɸ, =D= hmh mm [5]. 

In section 459 Regulations states that the difference between the heights of the points obtained from different 

stations, shall not exceed 20 mm. Then the mean square error in determining the excess between the points 1 and 2 (see. 

Fig.), The height of which is determined from the stations A and B will be equal to 

 

( ) mm5,12225,1mm202,1mh =Ö= . 

 

The mean square error of exceeding defined as the difference between the set point marks base and rally can 

get from 

 

mm.1,7
2

2

BA,

2

,21

pic =
-

=
hh

h

mm
m     (7) 

 

According to the formula nsinSh=  mean square error in determining the excess of the solution of a right 

triangle is [1], 

 

( ) ( )
2

2
2222

pic cossin
r

nn nm
Smm Sh Ö+Ö=     (8) 

 

For urban areas taking 
02=n  with the known value of errors in determining the height of the picket points 

pichm  for finding the maximum distance to it from the formula (8) can be written: 
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nn

rn

m

m
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m

S
S

h

S

Ö

ö
ö

÷

õ

æ
æ

ç

å
-

=
cos

sin 22

2

2

pic2

             (9) 

 

In mm5mS= , 
02=n  from (9), can be obtained m.293S=  

Based on the results obtained by the above calculation, and taking into account the accuracy of the measure-

ment of total station the maximum distance from the device to the picket point, you can offer up to 300 meter. 

 

Conclusion 

Obviously, there is the need to rethink the current provisions and requirements for topographical surveying 

regulations, in accordance with the requirements of the time. Based on the results obtained by the above calculation, and 

taking into account that todayôs devices not only allow more accurate measurement of distances and angles, but more 

importantly remember the measurement results in the internal memory electronic devices (and it is precisely at the stage 

of removing the reference and record the measurement results in field journal comes the largest number of gross errors), 

the maximum distance from the device to the station, you can offer up to 300 meter. 
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ʊʈɽɹʆɺɸʅʀʁ ʇʆ ʂʈʋʇʅʆʄɸʉʐʊɸɹʅʓʄ ʊʆʇʆɻʈɸʌʀʏɽʉʂʀʄ ʉʒɪʄʂɸʄ 
 

ɸ.ʉ. ʈʫʟʠʝʚ, ʘʩʧʠʨʘʥʪ ʬʘʢʫʣʴʪʝʪʘ ʥʘʫʢ ʦ ʟʝʤʣʝ ʠ ʞʠʟʥʠ 

ɸʤʩʪʝʨʜʘʤʩʢʠʡ ʩʚʦʙʦʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʅʠʜʝʨʣʘʥʜʳ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʥʦʛʦʣʝʪʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙ-

ʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʟʘʩʪʨʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʲʸ-

ʤʦʢ. ʆʜʥʘʢʦ ʥʦʨʤʳ, ʝʸ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 30 ʣʝʪ ʥʘʟʘʜ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʨʘʙʦʪʳ 

ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 30ò ʪʝʦʜʦʣʠʪʳ, ʘ ʨʘʩʩʪʦʷʥʠʷ ʠʟʤʝʨʷʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʥʠʪʷʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ ʠ ʩʪʘʣʴʥʦʡ 

ʨʫʣʝʪʢʠ. ʇʦʵʪʦʤʫ ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʤʥʦʛʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʤʝʪʦʜʠʢ. ɺ ʩʚʷʟʠ ʩ ʚʳ-

ʰʝʠʟʣʦʞʝʥʥʳʤʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ, ʦʙʦʩʥʦʚʘʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʧʫʩʢʦʚ 

ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦ-

ʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʸʤʢʘ, ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʡ 

ʪʘʭʝʦʤʝʪʨ, ʪʦʯʥʦʩʪʴ. 
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