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MATHEMATICS  

PROBLEMS WITH PARAMETERS SOLVED WITH THE 

SEARCH FOR NECESSARY CONDITIONS 

Saipnazarov Sh.A.
1
, Djurayeva N.S.

2
 (Republic of Uzbekistan)  

Email: Saipnazarov52@scientifictext.ru 
Saipnazarov Sh.A., Djurayeva N.S. (Republic of Uzbekistan) PROBLEMS WITH PARAMETERS SOLVED WITH THE SEARCH FOR NECESSARY CONDITIONS / ʉʘʠʧʥʘʟʘʨʦʚ ʐ.ɸ., ɼʞʫʨʘʝʚʘ ʅ.ʉ. (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) 

ʇʈʆɹʃɽʄʓ ʉ ʇɸʈɸʄɽʊʈɸʄʀ, ʈɽʐɸɽʄʓʄʀ ʉ ʇʆʀʉʂʆʄ ʅɽʆɹʍʆɼʀʄʓʍ ʋʉʃʆɺʀʁ 

1
Saipnazarov Shailovbek Aktamovich - Doctor of Physico-Mathematical Sciences, Professor; 

2
Djurayeva Nigora Sadikovna - Senior Lecturer, 

DEPARTMENT HIGHER MATHEMATICS, 

TASHKENT STATE ECONOMIC UNIVERSITY, 

TASHKENT, REPUBLIC OF UZBEKISTAN 

 

Abstract: this article deals with problems with parameters that can be solved with the 

search for necessary conditions. The proposed problems sufficient conditions for the 

desired values of the parameter were established as a result of the verification and it was 

shown that by successively increasing the necessary condition, it can be reduced to a 

sufficient one. To solve the equation () ()F x G x=  . First, the entire set of real numbers 

is seen in the fact that they are the roots of the equation. We exclude those that have an 

obvious justification: the roots of our equation can not meet outside the domains of the 

definition of functions ()F x  and ()G x . 

Keywords: problem, function, roots of the equation, equality. 

 

ʇʈʆɹʃɽʄʓ ʉ ʇɸʈɸʄɽʊʈɸʄʀ, ʈɽʐɸɽʄʓʄʀ ʉ 

ʇʆʀʉʂʆʄ ʅɽʆɹʍʆɼʀʄʓʍ ʋʉʃʆɺʀʁ 

ʉʘʠʧʥʘʟʘʨʦʚ ʐ.ɸ.
1
, ɼʞʫʨʘʝʚʘ ʅ.ʉ.

2
 (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ) 

 
1
ʉʘʠʧʥʘʟʘʨʦʚ ʐʘʡʣʦʚʙʝʢ ɸʢʪʘʤʦʚʠʯ - ʜʦʢʪʦʨ ʥʘʫʢ ʧʦ ʬʠʟʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ, ʧʨʦʬʝʩʩʦʨ; 

2
ɼʞʫʨʘʝʚʘ ʅʠʛʦʨʘ ʉʘʜʠʢʦʚʥʘ - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʨʝʰʘʝʤʳʤʠ ʩ ʧʦʠʩʢʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ. ɺ ʧʨʝʜʣʘʛʘʝʤʳʭ ʟʘʜʘʯʘʭ ʜʦʩʪʘʪʦʯʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʠʩʢʦʤʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʠ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʫʩʠʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʩʚʝʩʪʠ ʝʛʦ 

ʢ ʜʦʩʪʘʪʦʯʥʦʤʫ. ʂʘʢ ʨʝʰʠʪʴ ʵʪʦ ʫʨʘʚʥʝʥʠʝ () ()F x G x= . ɺʦ-ʧʝʨʚʳʭ, ʚʝʩʴ ʥʘʙʦʨ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʢʦʨʥʷʤʠ 

ʫʨʘʚʥʝʥʠʷ. ʄʳ ʠʩʢʣʶʯʘʝʤ ʪʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʯʝʚʠʜʥʦʝ ʦʧʨʘʚʜʘʥʠʝ: ʢʦʨʥʠ ʥʘʰʝʛʦ 

ʫʨʘʚʥʝʥʠʷ ʥʝ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚʥʝ ʦʙʣʘʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ()F x  ʠ ()G x .  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʜʘʯʘ, ʬʫʥʢʮʠʷ, ʢʦʨʥʠ ʫʨʘʚʥʝʥʠʷ, ʨʘʚʝʥʩʪʚʦ. 
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Let it is necessary to solve the equation () ()F x G x=  . First, the entire set of real 

numbers is seen in the fact that they are the roots of the equation. We exclude those that 

have an obvious justification: the roots of our equation can not meet outside the domains 

of the definition of functions ()F x  and ()G x . If it was possible to establish that all the 

roots of the equation lie in a cetain set M, there is thus a necessary condition under which 

equality () ()F x G x= : If  x  is a root of the equation, then MxÍ . We shall call the 

problems solved by this method, the problems with the search for necessary conditions. 

Let us illustrate what was said on specific examples. 

Problem 1. For what values of parameter A does the equation 

 

( ) 02cossin22 =+- xAx  

 

have a unique solution? [2] 

Solution. Obviously, 0=x  is a necessary condition for the existence of a single root 

of the given equation. For 0=x  we have  

1sin

1
=A  

We prove that this parameter value the desired. In fact, when 
1sin

1
=A  we obtain 

( )xx cossin
1sin

2
22 =+           (1) 

It prove that this, 222 ²+x . We consider the function 

() [ ] ù
ú

ø
é
ê

è
-Ë-Í=

2
;

2
1;1sin

pp
tttf  the function ()tf  increases. Consequently, 

( ) 1sincossin ¢x . 

From here  

 

( )
2

sin

1sin2

1sin

cossin2
=¢

x
 

 

Hence, equation (1) is equivalent to a system 

( )
î
í

î
ì

ë

=

=+

2
1sin

cossin2

222

x

x

 

having a unique solution 0=x . 

answer 
1sin

1
=A  
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Problem 2. Find all A such that for any B the system [1] 

( ) ( )
( )îí

î
ì
ë

=++--

=+-++

322

25431

222

22

AAxyByx

BBx
zA

  

has at least one solution. 

Solution. This system must have at least one solution for any B, and hence for 2=B . 

In this case 

   
( )
îí

î
ì
ë

=++

=+

32

131

222

2

AAyx

x
A

 

Whence 

 

í
ì
ë

=+

=

32

0

2 AA

x
  or  

í
ì
ë

=

=

3

0

22 yx

A
  

 

The circle of suspect values for variable A narrowed to a multitude { }1;0;3- . 

For 3-=A  we obtain 

( )
( )

( )î
í

î
ì

ë

=--

=+-+
+

32

254
31

1

22

2

32

xyByx

BB
x

y

 

 

If 2-̧B , then the solution of the first equation 0=y  does not satisfy the second 

equation, but by hypothesis the system must have a solution for any B, so 0=A  will have 

to be excluded from the list of. 

At 1=A  

( )
( )îí

î
ì
ë

=--

=+-+

02

1543

22

22

xyByx

BBx
y

          (2) 

 

have a unique solution.  

 Solution. It is obvious that if ( )00, yx  solution system (2), then ( )00, yx-  is also 

its solution. Therefore condition 0=x  necessary for the existence our system can have a 

few solutions kind of ( )00, yx-  or do not have solutions. We set, 0=x . Then  

í
ì
ë

=

+=

1

1

2y

ya
 

from here 0=a  or 2=a . 

Thus, the desired value of the parameter must be chosen in the set { }2;0 . When 0=a  

is obtained 

îí

î
ì
ë

=+

=-+

,1

,01

22 yx

xy
  

location  
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îí

î
ì
ë

=+++

+=

,112

1

22 yyy

yx
 

Therefore  

í
ì
ë

=

=

0

1

y

x
  or   

í
ì
ë

=

-=

0

1

y

x
 or  
í
ì
ë

-=

=

1

0

y

x
 

As you can see, there were three solutions of the system, so 0=a  does not satisfy the 

condition of the problem. 

At 2=a  we get: 

îí

î
ì
ë

=+

-=+

1

,12

22

4

yx

yxx
 

Obviously, 02 4 ²+xx . From the first equation we have 1²y  , from the second 

1¢y . Hence, 1=y , hence 0=x . The verification shows that the pair is a ( )1,0  - 

solution, and, in view of the restriction to the variable 0( ²yy   and )1¢y  it is unique. 

Answer 2 

Problem 4. For any negative integer a , the function ()
2

15
sincos

a

x
axxF =  satisfies 

condition ( ) ()xFxF =+p5  for all RxÍ . 

Solution. By the condition of the problem, equality 

( )
( )

22

15
sincos

515
sin5cos

a

x
ax

a

x
x =

+
+

p
p  must be satisfied for any real x , and hence 

also for 0=x . 

In this case we have  

0
75

sin5cos
2
=Ö

a
a

p
p  

since 05cos ¸ap , then 0
75

sin
2
=

a

p
, those k

a
=

2

75
, where k is an integer. 

Hence 12 =a  or 252 =a . We are only interested in negative values of a, so the 

solution of the problem should be sought in the set { }5;1-- . The verification shows that 

for both 1-=a  and 5-=a  our equality holds for all real x. 

ans:  1-=a    or   5-=a . 
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MECHANICS  

INFLUENCE OF MECHANICAL VOLTAGE AND UV -LIGHT 

ON PHOTOCHEM ICAL PROCESSES IN POLYSTYRENE 

Boboev T.B.
1
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2
, Istamov F.H.

3
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ʋʌ-ʉɺɽʊɸ ʅɸ ʌʆʊʆʍʀʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ɺ ʇʆʃʀʉʊʀʈʆʃɽ 
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Abstract: the effect of preliminary UV irradiation with light with wavelengths ɚ1=254nm, 

ɚ2=313 nm and ɚ3=365 nm and mechanical tension on the tensile strength and molecular 

weight of polystyrene. It was revealed that the different manifestation of tensile load 

actions is associated with the peculiarities of photochemical reactions in polystyrene 

depending on the temperature and the wavelength of UV light acting. 

Keywords: polystyrene -UV-light - photodestruction ï strength - the molecular weight.  

 

ɺʃʀʗʅʀɽ ʄɽʍɸʅʀʏɽʉʂʆɻʆ ʅɸʇʈʗɾɽʅʀʗ  

ʀ ʋʌ-ʉɺɽʊɸ ʅɸ ʌʆʊʆʍʀʄʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ  

ɺ ʇʆʃʀʉʊʀʈʆʃɽ 

ɹʦʙʦʝʚ ʊ.ɹ.
1
, ɻʘʬʫʨʦʚ ʉ.ɼɾ.

2
, ʀʩʪʘʤʦʚ ʌ.ʍ.

3
  

(ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ) 
 

1
ɹʦʙʦʝʚ ʊʦʰʙʦʡ ɹʦʙʦʝʚʠʯ ï ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ,  

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ;  
2
ɻʘʬʫʨʦʚ ʉʘʬʘʨʭʦʥ ɼʞʫʨʘʭʦʥʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʤʝʜʠʮʠʥʩʢʠʡ ʬʘʢʫʣʴʪʝʪ;  
3
ʀʩʪʘʤʦʚ ʌʘʨʭʦʜ ʍʫʜʞʘʤʢʫʣʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

 ʊʘʜʞʠʢʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɼʫʰʘʥʙʝ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʋʌ-ʦʙʣʫʯʝʥʠʷ 

ʩʚʝʪʦʤ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ ɚ1=254ʥʤ, ɚ2=313ʥʤ ʠ ɚ3=365ʥʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʨʘʟʨʳʚʥʫʶ ʧʨʦʯʥʦʩʪʴ, ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ ʧʦʣʠʩʪʠʨʦʣʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʦʝ 

ʧʨʦʷʚʣʝʥʠʝ ʜʝʡʩʪʚʠʡ ʨʘʩʪʷʛʠʚʘʶɦ ʝʡ ʥʘʛʨʫʟʢʠ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʨʦʪʝʢʘʥʠʷ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʧʦʣʠʩʪʠʨʦʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʣʠʥʳ ʜʝʡʩʪʚʫʶʱʝʡ ʚʦʣʥʳ ʋʌ-ʩʚʝʪʘ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʩʪʠʨʦʣ, ʋʌ-ʩʚʝʪ. ʬʦʪʦʜʝʩʪʨʫʢʮʠʷ, ʨʘʟʨʳʚʥʘ ̫ʧʨʦʯʥʦʩʪʴ, 

ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ. 
 

ʋɼʂ 541.64:539.2 
 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʠʜʠʤʦʛʦ ʠ ʦʩʦʙʝʥʥʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ (ʋʌ) ʩʚʝʪʘ ʚ ʧʦʣʠʤʝʨʘʭ 

ʨʘʟʚʠʚʘʶʪʩʷ ʨʝʘʢʮʠʠ ʜʝʩʪʨʫʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʘ ʪʘʢʞʝ 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʦʢʠʩʣʠʪʝʣʥɹʳʝ ʧʨʦʮʝʩʩʳ. ʇʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʠʟʤʝʥʝʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʙʨʘʟʝʮ ʩʪʘʥʦʚʠʪʩʷ ʭʨʫʧʢʠʤ ʠ ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʠʥʪʝʥʩʠʚʥʦ-

ʞʸʣʪʳʡ ʮʚʝʪ [1, ʩ. 675]. ʇʨʠ ʵʪʦʤ ʫʭʫʜʰʘʪʁʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʣʠʤʝʨʘ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʨʦʢ ʝʛʦ ʩʣʫʞʙʳ [2, ʨʨ. 975-986; 3, pp. 999-1003]. 

ɺ ʧʦʣʠʩʪʠʨʦʣʝ (ʇʉ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʣʠʥʘʤʠ ʚʦʣʥ ʤʦʛʫʪ 

ʧʨʦʪʝʢʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʪʦʬʠʟʠʯʝʩʢʠʝ ʠ ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ɽʩʣʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʩʚʝʪʘ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʧʨʷʤʦʡ ʬʦʪʦʣʠʟ, ʪʦ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ ʋʌ-ʩʚʝʪʘ ʜʝʩʪʨʫʢʮʠʷ ʧʦʣʠʤʝʨʘ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʨʠʤʝʩʝʡ.  

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʨʳʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʣʸʥʦʢ ʇʉ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʣʫʯʸʥʥʳʭ ʥʘ ʚʦʟʜʫʭʝ ʩʚʝʪʦʤ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ l1=254ʥʤ, l2=313 ʥʤ 

ʠ l3=365ʥʤ ʦʪ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʧʘʜʝʥʠʝ 

ʨʘʟʨʳʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʚʦ ʚʩʝʭ ʪʨʸʭ ʩʣʫʯʘʷʭ, ʦʜʥʘʢʦ ʧʘʜʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʦʙʨʘʟʮʦʚ, ʦʙʣʫʯʸʥʥʳʭ ʩʚʝʪʦʤ ʩ l1, ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʜʣʷ ʦʙʨʘʟʮʦʚ, ʦʙʣʫʯʸʥʥʳʭ ʩʚʝʪʦʤ ʩ l2 ʠ l3. 
 

 
 

ʈʠʩ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʟʨʳʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʇʉ ʦʪ ʚʨʝʤʝʥʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʣʫʯʝʥʠʷ 

ʩʚʝʪʦʤ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ: 1- l1=254ʥʤ, 2-l2=313 ʥʤ, 3-l3=365ʥʤ 
 

ʇʦʣʠʩʪʠʨʦʣ ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʝʪ ʋʌ-ʠʟʣʫʯʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʚʦʣʥ ʥʠʞʝ 290 ʥʤ. 

ʇʘʜʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ l1, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʚʷʟʘʥʦ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʢʠʩʣʦʨʦʜʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʋʭʫʜʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʠʩʪʠʨʦʣʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʋʌ-ʩʚʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʣʫʯʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ 

ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ [3, pp. 999-1003; 4, ʩ. 101-104]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦ ʭʦʜʝ ʬʦʪʦʜʝʩʪʨʫʢʮʠʠ ʢʨʦʤʝ ʨʘʟʨʳʚʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʪʘʢʞʝ 

ʩʫʜʠʣʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʧʦʣʠʩʪʠʨʦʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʦʧʳʪʦʚ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʦʪ ʚʨʝʤʷ ʦʙʣʫʯʝʥʠʷ. ʘ-ɚ1=254ʥʤ; ʙ-ɚ2=313ʥʤ; ʚ-

ɚ3=365ʥʤ:(1-ů=0; 2-ů=30ʄʇʘ) ʧʨʠ t=25Áʉ; (3-ů=0;4-ů=30ʄʇʘ) ʧʨʠ t=60Áʉ 
 

ʀʟ ʨʠʩʫʥʢʠ ʚʠʜʥʦ, ʯʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʙʣʫʯʝʥʠʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ. ʇʨʠ ʵʪʦʤ ʧʘʜʝʥʠʝ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʧʦʣʠʩʪʠʨʦʣʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʣʫʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʘʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʧʦʣʠʩʪʠʨʦʣʘ, 

ʦʙʣʫʯʝʥʥʦʛʦ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʋʌ-ʩʚʝʪʦʤ ʩ ɚ1, ɚ2 ʠ ɚ3 

ʤʝʥʴʰʝ, ʯʝʤ ʧʘʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ, ʦʙʣʫʯʝʥʥʳʭ ʚ ʩʚʦʙʦʜʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʊʦ ʝʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʪʦʨʤʦʟʠʪ ʨʘʟʚʠʪʠʝ 

ʧʨʦʮʝʩʩʘ ʬʦʪʦʜʝʩʪʨʫʢʮʠʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʦʧʳʪʦʚ ʦ ʚʣʠʥ̫ʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʨʘʟʨʳʚʥʦʡ ʧʨʦʯʥʦʩʪʠ ʦʙʣʫʯʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʦʣʠʩʪʠʨʦʣʘ.  

ʂʘʢ ʫʞʝ ʚʳʰʝ ʤʳ ʫʧʦʤʷʥʫʣʠ, ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʣʫʯʝʥʠʷ. ɽʩʣʠ ʦʙʣʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʋʌ-

ʩʚʝʪʦʤ ʩ ɚ1, ɚ2 ʠ ɚ3 ʧʨʦʚʝʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60Áʉ, ʪʦ ʧʘʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ 

ʥʘʛʨʫʞʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʢʘʟʘʣʦʩʴ ʙʦʣʴʰʝ, ʯʝʤ ʧʘʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ 

ʦʙʨʘʟʮʦʚ, ʦʙʣʫʯʝʥʥʳʭ ʚ ʥʝʥʘʛʨʫʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʨʠʩ. 2). ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʦʧʳʪʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʨʘʩʪʷʛʠʚʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʫʞʝ 

ʟʘʤʝʪʥʦ ʫʩʢʦʨʷʝʪ ʢʠʥʝʪʠʢʫ ʬʦʪʦʜʝʩʪʨʫʢʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʥʝʥʘʛʨʫʞʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʇʉ 

ʥʘʨʷʜʫ ʩ ʨʝʘʢʮʠʝʡ ʅʦʨʨʠʰʘ ʪʠʧʘ I ʚʦʟʤʦʞʥʳ ʨʝʘʢʮʠʠ ʅʦʨʨʠʰʘ ʪʠʧʘ II. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʞ̫ʝʥʠʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʪʝʢʘʥʠʶ ʨʝʘʢʮʠʠ ʅʦʨʨʠʰʘ 
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ʪʠʧʘ II, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ ʦʙʱʫʶ ʩʢʦʨʦʩʪʴ ʬʦʪʦʜʝʩʪʨʫʢʮʠʠ ʧʦʣʠʤʝʨʘ. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 60Áʉ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʜʝʩʪʨʫʢʮʠʠ ʇʉ ʜʘʶʪ ʢʘʢ ʨʝʘʢʮʠʠ 

ʅʦʨʨʠʰʘ ʪʠʧʘ I, ʪʘʢ ʠ ʨʝʘʢʮʠʠ ʬʦʪʦʦʢʠʩʣʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ / References 

 

1. ʈʵʥʙʠ ɹ., ʈʘʙʝʢ ʗ. ʌʦʪʦʜʝʩʪʨʫʢʮʠʷ, ʬʦʪʦʦʢʠʩʣʝʥʠe, ʬʦʪʦʩʪʘʙʠʣʠʟʘʮʠʷ 

ʧʦʣʠʤʝʨʦʚ // ʄ.: çʄʠʨè, 1988. 675 c. 

2. Grassie N., Weir N. A. The Photooxidation of polymers. 11. ʈhotolysis of polystyrene 

// J. Appl. Polym. Sʩi., 1965. V. 9. ʈʨ. 975-986. 

3. Grassie N., Weir N.A. Photooxidation of Polymers. Note on the Coloration of 

Polystyrene // J. Appl. Polym. Sci., 1965. V. 9. Pʨ. 999-1003. 

4. ɹʦʙʦʝʚ ʊ.ɹ., ʀʩʪʘʤʦʚ ʌ.ʍ., ɻʘʬʫʨʦʚ ʉ.ɼʞ. ʐʘʨʠʧʦʚ ɼʞ.ɻ. ɺʣʠʷʥʠʝ ʢʚʘʥʪʦʚ 

ʋʌ-ʩʚʝʪʘ ʨʘʟʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʩʚʝʪʦʩʪʦʡʢʦʩʪʴ ʧʦʣʠʩʪʠʨʦʣʘ // ɺʝʩʪʥʠʢ ʊʅʋ, 2013. 

 ̄1/2 (106). ʉ. 101-104.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

13 

 

INFLUENCE OF ENVIRONMENTALLY SAFE LSTM  

ON THE QUALITY OF HOLLOWING HOLES DEPLOYMENT  

Dzhemilov E.Sh.
1
, Bekirov E.L.

2
, Moshinets D.I.

3
  

(Russian Federation) Email: Dzhemilov52@scientifictext.ru 
Dzhemilov E.Sh., Bekirov E.L., Moshinets D.I. (Russian Federation) INFLUENCE OF ENVIRONMENTALLY SAFE LSTM ON THE QUALITY OF HOLLOWING HOLES DEPLOYMENT / ɼʞʝʤʠʣʦʚ ʕ.ʐ., ɹʝʢʠʨʦʚ ʕ.ʃ., ʄʦʰʠʥʝʮ ɼ.ʀ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ɺʃʀʗʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʀ ɹɽɿʆʇɸʉʅʓʍ ʉʆʊʉ 

ʅɸ ʂɸʏɽʉʊɺʆ ʆɹʈɸɹʆʊʂʀ ʆʊɺɽʈʉʊʀʁ ʈɸɿɺɽʈʊʓɺɸʅʀɽʄ 

1
Dzhemilov Eshreb Shefikovich - Candidate of Technical Sciences, Associate Professor; 

2
BekirovEskender Latif ogly - Graduate Student; 
3
Moshinets Dmitry Igorevich- Master Student, 

DEPARTMENT OF MACHINE BUILDING TECHNOLOGY, 

STATE BUDGET EDUCATIONAL INSTITUTION OF HIGHER EDUCATION  

OF THE REPUBLIC OF CRIMEA 

CRIMEAN ENGINEERING-PEDAGOGICAL UNIVERSITY, 

SIMFEROPOL 

 

Abstract: the article deals with the research of the process of face milling of steel 45, the 

contact interaction of the working surface of the tool with the workpiece, determined by 

means of the strain gauge station TS-8 and the influence of LCTT (mineral oil "Shell" and 

rapeseed oil) on the processing quality. The presented experimental results show that the 

LCTT contribute to reducing contact loads, roughness of the treated surface and 

increasing the accuracy of the treated surface - straightness and flatness. 

Keywords: face milling, contact loads, roughness of the machined surface, straightness, 

flatness. 
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3
  

(ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ)  

 

1
ɼʞʝʤʠʣʦʚ ʕʰʨʝʙ ʐʝʬʠʢʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 

2
ɹʝʢʠʨʦʚ ʕʩʢʝʥʜʝʨ ʃʘʪʠʬ ʦʛʣʳ ï ʘʩʧʠʨʘʥʪ; 

3
ʄʦʰʠʥʝʮ ɼʤʠʪʨʠʡ ʀʛʦʨʝʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ 

ʂʨʳʤʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʉʠʤʬʝʨʦʧʦʣʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʦʨʮʝʚʦʛʦ 

ʬʨʝʟʝʨʦʚʘʥʠʷ ʩʪʘʣʠ 45, ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʜʝʪʘʣʴʶ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʪʝʥʟʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

ʊʉ-8, ʠ ʚʣʠʷʥʠʝ ʉʆʊʉ (ʤʠʥʝʨʘʣʴʥʦʝ ʤʘʩʣʦ çShellè ʠ ʤʘʩʣʦ ʨʘʧʩʦʚʦʝ) ʥʘ ʢʘʯʝʩʪʚʦ 

ʦʙʨʘʙʦʪʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʉʆʊʉ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʥʘʛʨʫʟʦʢ, ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï 

ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʠ ʧʣʦʩʢʦʩʪʥʦʩʪʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʨʮʝʚʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ, ʢʦʥʪʘʢʪʥʳʝ ʥʘʛʨʫʟʢʠ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ, ʧʣʦʩʢʦʩʪʥʦʩʪʴ. 
 

ʋɼʂ 621.91 
 

ʆʙʨʘʙʦʪʢʘ ʦʪʚʝʨʩʪʠʡ ʟʘʥʠʤʘʝʪ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ ʧʦ 

ʦʙʲʝʤʫ ʥʝ ʫʩʪʫʧʘʝʪ ʧʨʦʮʝʩʩʘʤ ʦʙʨʘʙʦʪʢʠ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʆʙʨʘʙʦʪʢʘ 

ʪʦʯʥʳʭ ʦʪʚʝʨʩʪʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʩʣʦʞʥʦʡ, ʯʝʤ ʦʙʨʘʙʦʪʢʘ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ 

ʪʷʞʝʣʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ, ʤʝʥʴʰʝʡ ʞʝʩʪʢʦʩʪʴʶ ʨʝʞʫʱʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʘ ʠ ʬʦʨʤʳ, ʥʦ ʪʘʢʞʝ ʪʦʯʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʦʩʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʦʪʚʝʨʩʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [1]. ʇʨʦʙʣʝʤʥʳʝ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ, ʚʠʙʨʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʦʪʚʝʨʩʪʠʡ ʤʝʨʥʳʤʠ 

ʢʦʥʮʝʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʰʘʶʪʩʷ ʧʫʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʝʛʦ ʦʩʠ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʨʠʝʥʪʘʮʠʠ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

ʠ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʉʆʊʉ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʠʨʦʜʳ. ʇʦʩʣʝʜʥʝʝ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʨʘʟʤʝʨʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʢʘʯʝʩʪʚʦʤ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ ʦʪʚʝʨʩʪʠʡ [1]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʘʜʠʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʦʤ ʩʪʘʥʢʝ ʤʦʜ. 2ʂ522. ɺ 

ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʘʣʴ 45 (Hɺ 

229) ʧʦ ɻʆʉʊ 1050ï88. ʇʨʠʤʝʥʷʝʤʳʡ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ï ʨʘʟʚʝʨʪʢʘ ʤʘʰʠʥʥʘʷ 

ʠʟ ʩʪʘʣʠ ʈ6ʄ5 (Ï33,4 ʤʤ ï ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʦʪʚʝʨʩʪʠʷ ʚ ʩʨʝʜʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʤʘʩʣʘ ʀ-20, Ï33,6 ʤʤ ï ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚ ʩʨʝʜʝ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ, Ï33,8 ʤʤ ï 

ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚ ʩʨʝʜʝ ʞʠʚʦʪʥʦʛʦ ʞʠʨʘ). ʈʝʞʠʤʳ ʨʝʟʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʜʣʷ ʯʝʨʥʦʚʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ: ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ï 500 

ʦʙ/ʤʠʥ, ʧʦʜʘʯʘ ʰʧʠʥʜʝʣʷ ï 0,32 ʤʤ/ʦʙ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʝʪʦʜʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ: 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʝʞʫʱʝʛʦ ʣʝʟʚʠʷ ʨʘʟʚʝʨʪʢʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʩʨʝʜʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ ʀ-20, ʚ ʩʨʝʜʝ 

ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʠ ʚ ʩʨʝʜʝ ʞʠʚʦʪʥʦʛʦ ʞʠʨʘ. 

2. ʇʨʦʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʩʪʨʦʠʪʴ ʵʧʶʨʳ ʢʦʥʪʘʢʪʥʳʭ 

ʥʘʛʨʫʟʦʢ. 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʉʆʊʉ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʦʪʚʝʨʩʪʠʷ (ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʨʫʛʣʦʩʪʠ, ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʦʙʨʘʟʫʶʱʝʡ, 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ). 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʥʘʛʨʫʟʦʢ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʧʨʠʥʮʠʧʝ ʪʝʥʟʦʤʝʪʨʠʠ [2], ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ  
 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʦʪʚʝʨʩʪʠʡ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ 

ʢʦʥʪʘʢʪʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʧʦʩʪʨʦʝʥʳ ʵʧʶʨʳ ʣʠʥʝʡʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚʜʦʣʴ 

ʨʝʞʫʱʝʛʦ ʣʝʟʚʠʷ ʨʘʟʚʝʨʪʢʠ (ʨʠʩ. 2). 
 

 
ʘ          ʙ 

 
ʚ 

 

ʈʠʩ. 2. ʕʧʶʨʘ ʣʠʥʝʡʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚʜʦʣʴ ʨʝʞʫʱʝʛʦ ʣʝʟʚʠʷ ʨʘʟʚʝʨʪʢʠ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʉʆʊʉ: ʘ - ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ ʀ-20; ʙ - ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ; ʚ - 

ʞʠʚʦʪʥʦʛʦ (ʩʚʠʥʦʛʦ) ʞʠʨʘ 
 

ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʢʨʫʛʣʦʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʦʪʚʝʨʩʪʠʷ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʠ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʨʦʝʥʳ 

ʢʨʫʛʣʦʛʨʘʤʤʳ (ʨʠʩ. 3). 
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ʘ         ʙ 
 

 
 

ʚ         ʛ 
 

ʈʠʩ. 3. ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʢʨʫʛʣʦʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ: ʘ) ʧʦʩʣʝ ʨʘʩʪʘʯʠʚʘʥʠʷ; ʙ) 

ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩ ʉʆʊʉ ï ʤʘʩʣʦ ʤʠʥʝʨʘʣʴʥʦʝ ʀ-20; ʚ) ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩ ʉʆʊʉ ï 

ʤʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ; ʛ) ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩ ʉʆʊʉ ï ʞʠʨ ʩʚʠʥʦʡ 
 

ʂʨʫʛʣʦʛʨʘʤʤʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʢʦʥʪʘʢʪʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʉʆʊʉ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʪʦʯʥʦʩʪʠ ʬʦʨʤʳ 

ʨʘʟʚʝʨʪʳʚʘʝʤʦʛʦ ʦʪʚʝʨʩʪʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʦʙʨʘʟʫʶʱʝʡ ʜʦ ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʣʠʥʠʠ (ʨʠʩ. 4). 
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ʘ          ʙ 

 

 
ʚ          ʛ 

 

ʈʠʩ. 4. ʆʪʢʣʦʥʝʥʠʝ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ: ʘ ï ʧʦʩʣʝ 

ʨʘʩʪʘʯʠʚʘʥʠʷ; ʙ ï ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ (ʉʆʊʉ ï ʤʘʩʣʦ ʤʠʥʝʨʘʣʴʥʦʝ ʀ-20); ʚ ï ʧʦʩʣʝ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ (ʉʆʊʉ ï ʤʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ); ʛ ï ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ (ʉʆʊʉ ï ʞʠʨ ʩʚʠʥʦʡ) 
 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʣʠʥʠʠ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʦʙʨʘʟʫʶʱʝʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʉʆʊʉ 

ʩʚʠʥʦʛʦ ʞʠʨʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʛʝʦʤʝʪʨʠʠ ʦʙʨʘʟʫʶʱʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʦʪʚʝʨʩʪʠʷ ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʝʨʝʤʝʥʥʳ (ʨʠʩ. 5).ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʨʪʘʪʠʚʥʳʡ 

ʧʨʦʬʠʣʦʤʝʪʨ TR 200 ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 
 

 
ʘ          ʙ 

 

 
ʚ          ʛ 

 

ʈʠʩ. 5. ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʶʱʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ: 

ʘ ï ʧʦʩʣʝ ʨʘʩʪʘʯʠʚʘʥʠʷ; ʙ ï ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ (ʉʆʊʉ ï ʤʘʩʣʦ ʤʠʥʝʨʘʣʴʥʦʝ ʀ-20);  

ʚ ï ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ (ʉʆʊʉ ï ʤʘʩʣʦ ʧʦʜʩʦʣʥʝʯʥʦʝ); ʛ ï ʧʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ  

(ʉʆʊʉ ï ʞʠʨ ʩʚʠʥʦʡ) 
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ʈʝʟʫʣʴʪʘʪʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 5, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʉʆʊʉ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʩʦʟʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʨʘʟʫʶʱʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ: 

1. ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʟʚʝʨʪʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʉʆʊʉ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ; 

2. ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʢʨʫʛʣʦʩʪʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʘ, ʚ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʉʆʊʉ; 

3. ʆʪʢʣʦʥʝʥʠʝ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʦʩʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʉʆʊʉ ʞʠʚʦʪʥʦʛʦ (ʩʚʠʥʦʛʦ) ʞʠʨʘ; 

4. ʇʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚʜʦʣʴ ʦʙʨʘʟʫʶʱʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʪʚʝʨʩʪʠʷ 

ʩʦʩʪʘʚʠʣʠ: 

- ʩ ʤʘʩʣʦʤ ʤʠʥʝʨʘʣʴʥʳʤ ʀ-20 ï Ra = 0,923 õ 1,419 ʤʢʤ; 

- ʩ ʤʘʩʣʦʤ ʧʦʜʩʦʣʥʝʯʥʳʤ ï Ra = 0,852 õ 1,254 ʤʢʤ; 

- ʩ ʞʠʚʦʪʥʳʤ (ʩʚʠʥʳʤ) ʞʠʨʦʤ ï Ra = 0,831 õ 1,093 ʤʢʤ. 
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Abstract: the basic principles and conditions of application of the newest navigation 

system based on the application of gyroscopic orientation are considered in the article. 

The situation of the drift of the shield and the ways of eliminating errors in determining 

the position of the shield in this case are analyzed. The shortcomings and advantages of 

navigation system are indicated, conclusions are drawn about the prospects of its 

application. 
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ʅʦʚʦʞʝʥʠʥ ʉ.ʖ.
1
,
 
ʍʘʟʠʝʚ ʃ.ʅ.

2
 (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

 
1
ʅʦʚʦʞʝʥʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪ; 

2
ʍʘʟʠʝʚ ʃʠʥʘʨ ʅʘʠʣʝʚʠʯ ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʝʡʰʝʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʨʝʡʬʘ ʱʠʪʘ ʠ 

ʩʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʱʠʪʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. ʋʢʘʟʘʥʳ 

ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ 

ʧʝʨʩʧʝʢʪʠʚʘʭ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʪʦʥʥʝʣʠʨʦʚʘʥʠʝ, ʥʘʚʠʛʘʮʠʷ, ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ. 

 

ʅʘʚʠʛʘʮʠʷ ʚ ʧʦʜʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʦ ʝʩʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʚʝʜʝʥʠʷ ʱʠʪʘ ʧʦ ʪʨʘʩʩʝ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʦʥʥʝʣʷ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʤʘʨʢʰʝʡʜʝʨʘ. ɼʝʡʩʪʚʫʶʱʠʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʧʨʦʭʦʜʢʝ [1, 2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʦʥʥʝʣʝʧʨʦʭʦʜʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʠ ʚ ʠʪʦʛʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪ [3]. 

 



 

20 

 

ɺʳʙʦʨ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʝʡ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʪʦʥʥʝʣʠʨʦʚʘʥʠʷ, ʠʣʠ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʪʨʫʙ, ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʪʨʘʩʩʳ.  ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʘʭʝʦʤʝʪʨʘ SLSRV- LT. ʕʪʘ ʩʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ 

ʧʨʦʭʦʜʢʠ ʜʣʠʥʥʳʭ ʠ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʪʨʘʩʩ, ʠʤʝʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ: 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʧʦʛʨʝʰʥʦʩʪʴ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʣʘʟʝʨʥʦʤ ʥʘʮʝʣʠʚʘʥʠʠ, ʢʦʨʦʪʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʨʠʟʤʘʤʠ ï 

ʵʪʠ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʦʰʠʙʦʢ ʠ ʩʥʠʞʘʶʪ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʪʦʥʥʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʠʟ 

ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʠ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʨʫʛʦʛʦ ʪʠʧʘ. ʉʠʩʪʝʤʘ SLS-GNS, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʛʠʨʦʢʦʤʧʘʩʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʭʦʜʢʠ ʩʠʣʴʥʦ ʠʟʦʛʥʫʪʳʭ ʫʯʘʩʪʢʦʚ 

ʪʨʘʩʩ. ʉʦʩʪʦʷʱʘʷ ʠʟ ʛʠʨʦʢʦʤʧʘʩʘ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʛʠʜʨʦʫʨʦʚʥʷ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʝ, ʥʝʟʘʚʠʩʠʤʦʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʦʥʥʝʣʝ ʠ ʜʣʠʥʳ ʪʨʘʩʩʳ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʤʘʰʠʥʳ. ʋʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʚ ʤʘʰʠʥʝ ʛʠʨʦʢʦʤʧʘʩ 

ʦʧʨʝʜʝʣʷʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʠ ʪʦʥʥʝʣʝʧʨʦʭʦʜʯʝʩʢʦʛʦ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʊʇʄʂ). ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʘʰʠʥʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʩʯʠʩʣʝʥʠʷ ʧʫʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ 

ʧʦʟʠʮʠʠ ʤʘʰʠʥʳ. ʉʠʩʪʝʤʘ HWL ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʦʷʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚʳʩʦʪʫ ʧʨʠ 

ʧʦʤʦʱʠ ʦʧʦʨʥʦʛʦ ʜʘʪʯʠʢʘ ʚ ʰʘʭʪʝ ʠ ʜʘʪʯʠʢʘ ʚʳʩʦʪʳ ʚ ʤʘʰʠʥʝ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʚ 

ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʥʥʳʡ ʰʣʘʥʛʦʚʳʡ ʫʨʦʚʝʥʴ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʧʦ ʚʳʩʦʪʝ ʥʘ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʪʘʨʪʦʚʦʡ ʰʘʭʪʝ ʨʝʬʝʨʝʥʮ-ʤʦʜʫʣʴ ʠ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ Tʇʄʂ 

ʜʘʪʯʠʢ ʚʳʩʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʚʳʚʦʜʷʱʠʡ 

ʠʭ ʥʘ ʵʢʨʘʥ. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 
 

 

ʈʠʩ. 1. ʂʦʤʧʦʥʝʥʪʳ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ GNS 
 

ʀʟʤʝʨʝʥʠʝ ʨʘʟʨʝʰʝʥʦ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʜʚʠʞʥʦʡ ʧʨʦʭʦʜʯʝʩʢʦʡ 

ʤʘʰʠʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʢʨʫʯʠʚʘʥʠʝ ʠ ʫʢʣʦʥ ʜʦʣʞʥʳ ʦʪʦʙʨʘʞʘʪʴʩʷ ʜʣʷ ʦʧʝʨʘʪʦʨʘ 

ʤʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦ, ʧʦʵʪʦʤʫ ʙʣʦʢ ʫʢʣʦʥʘ/ ʟʘʢʨʫʯʠʚʘʥʠʷ ʠʟʤʝʨʷʝʪ ʫʢʣʦʥ ʠ 

ʟʘʢʨʫʯʠʚʘʥʠʝ ʤʘʰʠʥʳ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʜʢʠ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʷʝʪ 
ʭʦʜʦʤ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʷ ʠ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʝʥʠʷ ʦʪ ʜʘʪʯʠʢʦʚ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʦʣʦʞʝʥʠʝ (x,y,z) ʨʘʙʦʯʝʡ ʪʨʫʙʳ ʧʨʦʭʦʜʯʝʩʢʦʡ ʤʘʰʠʥʳ. ʊʦʯʢʦʡ 

ʦʪʩʯʝʪʘ ʜʣʷ ʜʘʥʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʩʦʪʳ ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʩʨʝʜʥʷʷ ʪʦʯʢʘ ʨʘʙʦʯʝʡ ʪʨʫʙʳ.  
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ʄʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʝʥʥʳ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʝ ʥʘʚʠʛʘʮʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʘʚʠʛʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʥʦʡ ʤʠʰʝʥʠ, 

ʧʨʠʤʝʥʝʥʠʝ GNS ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʚʩʝʛʦ ʦʜʥʦʛʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʥʘ ʩʝʚʝʨ ʛʠʨʦʩʢʦʧʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʊʇʄʂ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪʳ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʦʜʷʥʦʛʦ ʫʨʦʚʥʷ, ʥʝ 

ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʝʬʨʘʢʮʠʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ 

ʤʝʞʜʫ ʩʪʘʨʪʦʚʦʡ ʠ ʧʨʠʝʤʥʦʡ ʰʘʭʪʦʡ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʝʪʨʦʚ ʧʨʠ ʜʘʚʣʝʥʠʠ ʚ 1 ʙʘʨ. 

ʅʝʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪ 

ʥʘʚʠʛʘʮʠʠ ʢʘʢ ʧʦʩʪʦʷʥʥʘʷ ʦʰʠʙʢʘ. ʅʘʯʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʩ 

ʥʝʪʦʯʥʦʩʪʴʶ ʚ 0,0625 ʛʦʥ (ʦʢʦʣʦ 1 ʤʤ/ʤ), ʜʘʝʪ ʦʰʠʙʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

ʚ 10 ʤʤ ʧʦʩʣʝ 10 ʤ ʧʨʦʭʦʜʢʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 20 ʤʤ ʧʦʩʣʝ 20 ʤ ʧʨʦʭʦʜʢʠ. ʏʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʜʘʥʥʫʶ ʦʰʠʙʢʫ, ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʥʘʯʘʣʴʥʫʶ 

ʩʲʝʤʢʫ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʜʢʠ.  

ʇʝʨʚʳʡ ʢʦʥʪʨʦʣʴʥʳʡ ʟʘʤʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 15 ʤ, ʧʦʩʣʝʜʫʶʱʠʝ  - ʯʝʨʝʟ 

ʢʘʞʜʳʝ 40-50 ʤ.  ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʭʦʜʝ ʠʟʤʝʨʝʥʠʡ, ʤʠʥʠʤʘʣʴʥʳ ï ʵʪʦ  

ʢʦʦʨʜʠʥʘʪʳ ʧʦʣʦʞʝʥʠʷ ʤʘʰʠʥʳ. ʅʠʢʘʢʠʭ ʩʲʝʤʦʢ ʦʩʝʡ ʪʨʫʙʳ ʠ ʤʦʥʪʘʞʥʳʭ 

ʨʘʟʤʝʨʦʚ ʥʝ ʪʨʝʙʫʝʪʩʷ. ɺʨʝʤʷ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʠʟʤʝʨʝʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ 5-6 

ʤʠʥʫʪ.  

ɼʣʠʥʘ ʫʯʘʩʪʢʘ ʧʨʦʭʦʜʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʨʦʩʢʦʧʘ, ʘ ʟʥʘʯʠʪ ʠ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ: 

ʢʘʢ ʧʦʩʣʝ ʧʨʦʭʦʜʢʠ ʪʨʘʩʩʳ ʜʣʠʥʦʡ 100 ʤ, ʪʘʢ ʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʣʠʥʘ ʠʥʪʝʨʚʘʣʘ 

ʧʨʦʭʦʜʢʠ ʩʦʩʪʘʚʣʷʝʪ 500 ʤ. ʊʦʯʥʦʩʪʴ ʞʝ ʧʦ ʚʳʩʦʪʝ ʩʦʩʪʘʚʣʷʝʪ 3-4 ʤʤ, ʘ ʦʪʢʣʦʥʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ ʦʪ ʟʘʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 4-5 ʩʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʜʝʥʠʷ ʤʘʰʠʥʳ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʤʝʪʨʘ ʧʨʦʭʦʜʢʠ ʚ ʨʝʞʠʤʝ GNS ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʩ ʮʝʣʴʶ ʘʢʪʫʘʣʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʧʦʣʦʞʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʚʦʜʷʪ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʰʠʨʦʪʫ 

ʨʘʡʦʥʘ ʨʘʙʦʪ, ʠʟʤʝʨʷʝʤʳʝ ʢʦʦʨʜʠʥʘʪʳ ʦʩʠ ʤʘʰʠʥʳ ʠ ʠʩʪʠʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʤʘʰʠʥʳ (ʘʟʠʤʫʪ ʤʘʰʠʥʳ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʟʠʤʫʪʘ ʤʘʰʠʥʳ ʧʦʩʪʫʧʘʶʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʘʨʢʰʝʡʜʝʨ ʦʧʨʝʜʝʣʷʝʪ ʜʚʝ ʪʦʯʢʠ ʥʘ ʦʩʠ ʱʠʪʘ - ʚ ʥʘʯʘʣʝ ʫ 

ʨʦʪʦʨʘ ʠ ʚ ʢʦʥʝʯʥʦʡ ʯʘʩʪʠ ʤʘʰʠʥʳ, ʘ ʟʘʪʝʤ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʟʠʤʫʪ ʤʘʰʠʥʳ. 

ʉʘʤʘ ʧʨʦʮʝʜʫʨʘ ʠʟʤʝʨʝʥʠʷ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ 

ʫʩʪʘʥʦʚʢʘ ʣʘʟʝʨʘ ʦʧʦʨʥʳʭ ʧʨʠʟʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʠʰʝʥʠ ʥʝ 

ʪʨʝʙʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʛʠʨʦʢʦʤʧʘʩ ʫʩʪʘʥʦʚʣʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʊʇʄʂ, ʘ ʥʝ ʦʪʜʝʣʴʥʦ 

ʚ ʪʨʫʙʥʦʤ ʩʪʘʚʝ. ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʦʩʪʦʷʥʥʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʧʨʦʩʪʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠ ʙʦʣʝʝ ʪʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪʳ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʫʨʦʚʥʷ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ GNS ʜʝʣʘʶʪ ʵʪʫ ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʢʦʤʧʘʢʪʥʦʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʚʠʛʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠ ʧʨʦʭʦʜʢʝ 

ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʋ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: ʦʛʨʘʥʠʯʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʭʦʜʢʠ ʪʦʥʥʝʣʷ, ʯʘʩʪʳʝ 

ʢʦʥʪʨʦʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ (ʢʘʞʜʳʝ 40-50 ʤ), ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʤʘʰʠʥʳ, ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʚʠʙʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʨʝʡʬʫʶʱʝʛʦ 

ʧʦʣʦʞʝʥʠʷ ʤʘʰʠʥʳ. 
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ɺʚʠʜʫ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʫʯʘʩʪʢʘ ʠ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʧʨʦʭʦʜʯʝʩʢʘʷ ʤʘʰʠʥʘ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʥʝ ʚʜʦʣʴ ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʠ, 

ʘ ʩʦ ʩʤʝʱʝʥʠʝʤ ʧʦʧʝʨʝʢ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. ɺʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʵʪʦʤ ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ 

ʥʘʟʳʚʘʝʪʩʷ ʫʛʣʦʤ ʜʨʠʬʪʘ. ʆʥ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʨʝʥʠʷ ʠ 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪ ʚ ʥʝʪʦʯʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ. 

ʈʠʩʫʥʦʢ 2 ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʦʥʷʪʠʝ ʜʨʝʡʬʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʱʠʪʘ. ʎʠʬʨʦʡ 1 

ʦʙʦʟʥʘʯʝʥʘ ʧʨʦʭʦʜʯʝʩʢʘʷ ʤʘʰʠʥʘ, ʮʠʬʨʦʡ 2 - ʧʨʦʜʦʣʴʥʘʷ ʦʩʴ ʤʘʰʠʥʘ, VTR ï 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʫʛʦʣ X ï ʚʦʟʥʠʢʘʶʱʠʡ ʫʛʦʣ ʜʨʠʬʪʘ.  
 

 
 

ʈʠʩ. 2. ɼʨʠʬʪ ʧʨʦʭʦʜʯʝʩʢʦʡ ʤʘʰʠʥʳ 
 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʦʰʠʙʢʠ, ʧʨʦʚʦʜʷʪ ʨʝʛʫʣʷʨʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ (ʢʘʞʜʳʝ 40 ʤʝʪʨʦʚ) ʠ ʦʧʨʝʜʝʣʷʶʪ ʫʛʦʣ ʜʨʠʬʪʘ, ʘ ʟʘʪʝʤ ʚʚʦʜʷʪ ʚ ʨʘʩʯʝʪʳ 

ʚ ʢʘʯʝʩʪʚʝ ʧʦʧʨʘʚʢʠ ʩ ʫʯʝʪʦʤ ʟʥʘʢʦʚ.  ɿʥʘʢ ʫʛʣʘ ʜʨʠʬʪʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʘʰʠʥʳ ʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʧʨʦʭʦʜʢʠ. ɻʝʦʤʝʪʨʠʷ ʤʘʰʠʥʳ, ʝʩʣʠ ʦʥʘ ʥʝ ʨʦʚʥʘʷ ʠ ʩʠʤʤʝʪʨʠʯʥʘʷ, ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʥʘ ʜʨʝʡʬ ʥʝʪʠʧʠʯʥʦʝ ʚʣʠʷʥʠʝ. 

ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʧʨʦʭʦʜʢʝ ʤʠʢʨʦʪʦʥʥʝʣʝʡ,  

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʊʇʄʂ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʚʦʟʚʦʜʠʤʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʠ ʪʦʯʥʘʷ ʥʘʚʠʛʘʮʠʷ ʚʜʦʣʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʦʩʠ ʪʦʥʥʝʣʷ ʥʘ 
ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʝʢʫʱʠʤ ʧʦʣʦʞʝʥʠʝʤ ʫʩʪʘʥʦʚʢʠ ʠ ʚʝʨʦʷʪʥʳʤʠ 
ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʚʠʞʝʥʠʷ ʱʠʪʘ; 

- ʧʦʚʳʰʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʙʣʘʛʦʜʘʨʷ 

ʩʠʩʪʝʤʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʮʠʷʤʠ ʧʨʦʭʦʜʢʠ ʪʦʥʥʝʣʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʣʘʛʦʜʘʨʷ ʥʝʤʝʜʣʝʥʥʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ 
ʦʪʢʣʦʥʝʥʠʡ; 

- ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ; 

- ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʠ. 
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ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ, 

ʛʘʨʘʥʪʠʨʫʝʪ ʧʣʘʚʥʦʝ ʚʝʜʝʥʠʝ ʱʠʪʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʟʘʜʘʥʥʦʡ 

ʪʨʘʩʩʳ ʠ ʩʚʦʜʠʪ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʫʙʥʦʛʦ ʩʪʘʚʘ ʦ ʛʨʫʥʪ ʢ ʤʠʥʠʤʫʤʫ. 
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Abstract: the article is devoted to theoretical provisions of formation and use of the 

material-technical base of the enterprise, as well as the development of methodological 

and practical recommendations on the development of material-technical base of the 

enterprises on an innovative basis. Formation and use of the material and technical base 

of the enterprise on an innovative basis is the most important condition for improving the 

quality and competitiveness of the products, as well as the competitiveness of the 

organization as a whole. The solution of the task of improving the use of fixed assets 

means an increase in the volume of production and sales of products, an increase in the 

return from the created productive potential and the most complete satisfaction of the 

needs and demands of the population, a reduction in the cost of manufactured products, 

an increase in the profitability of production and cash savings of the enterprise.  

Content of the article reveals the essence and features of the formation and 

developmentofthe material-technical base of agricultural production; there are economic 

laws and certain principles of formation and use of MTB; identified priority structural 

elements forming system MTB agricultural production on the basis of innovation. 

Keywords: innovation, innovative technologies, modernization of the enterprise, material 

and technical base. 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄɸʊɽʈʀɸʃʔʅʆ-

ʊɽʍʅʀʏɽʉʂʆʁ ɹɸɿʓ ʇʈɽɼʇʈʀʗʊʀʗ ʅɸ 

ʀʅʅʆɺɸʎʀʆʅʅʆʁ ʆʉʅʆɺɽ 

ɸʤʠʣʘʭʘʥʦʚʘ ʄ.ɻ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

 

ɸʤʠʣʘʭʘʥʦʚʘ ʄʘʜʠʥʘ ɻʝʦʨʛʠʝʚʥʘ ï ʤʘʛʠʩʪʨʘʥʪ, 

 ʢʘʬʝʜʨʘ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, 

ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂʦʩʪʘ ʃʝʚʘʥʦʚʠʯʘ ʍʝʪʘʛʫʨʦʚʘ,  

ʛ. ɺʣʘʜʠʢʘʚʢʘʟ 

 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʟʚʠʪʠʶ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ. ʀʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʘ 

ʪʘʢʞʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ, ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʡ. ʈʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʫʣʫʯʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʘʞ, ʫʚʝʣʠʯʝʥʠʝ ʦʪʜʘʯʠ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
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ʤʦʱʥʦʩʪʝʡ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʠʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʵʢʦʥʦʤʠʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʧʘʥʠʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʪʘʪʴʠ ʨʘʩʢʨʳʚʘʝʪ ʩʫʱʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʚʳʷʚʣʝʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʊɹ; ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʄʊɹ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʷ, 

ʧʨʝʜʧʨʠʷʪʠʝ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ. 

 

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ (ʄʊɹ) ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʠ 

ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ ʩʦʩʪʘʚʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʟʤʝʱʝʥʠʝʤ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʷʜʦʤ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ ʝʝ ʨʘʟʚʠʪʠʷ ʧʦʚʳʰʘʶʪʩʷ ʠ 

ʚʢʣʶʯʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʪʨʫʜʘ, ʪʝʭʥʠʯʝʩʢʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʦʦʩʥʘʱʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.   

ʇʨʘʢʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʊɹ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʘʤ ʝʝ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ 

ʨʝʩʫʨʩʦʚ ʠ ʨʳʥʦʯʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʚʢʣʘʜ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʠʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʥʝʩʣʠ ʪʘʢʠʝ ʫʯʝʥʳʝ, ʢʘʢ: ɺ.ʇ. ɸʣʬʝʨʴʝʚ, ɺ.ʄ. ɹʘʫʪʠʥ, 

ɺ.ʊ. ɺʦʜʷʥʥʠʢʦʚ, ʖ.ɸ. ʂʦʥʢʠʥ, ʃ. ʌ. ʂʦʨʤʘʢʦʚ, ɺ.ɿ. ʄʘʟʣʦʝʚ, ɺ.ʀ. ʅʝʯʘʝʚ, 

ʀ.ʉ. ʉʘʥʜʫ, ɺ.ɸ. ʊʠʭʦʥʦʚ, ʀ.ɻ. ʋʰʘʯʝʚ ʠ ʜʨʫʛʠʝ.  

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʘʩʧʝʢʪʳ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʨʘʩʢʨʳʪʳ ʚ ʪʨʫʜʘʭ ʫʯʝʥʳʭ: 

ɺ.ʀ. ʊʨʫʭʘʯʝʚʘ, ɸ. ʇ. ɿʠʥʯʝʥʢʦ, ɽ.ʀ. ʂʦʩʪʶʢʦʚʦʡ, ʃ.ɺ. ɸʛʘʨʢʦʚʦʡ, ɽ.ʀ. ɸʨʪʝʤʦʚʦʡ, 

ʅ.ɸ. ɻʣʝʯʠʢʦʚʦʡ, ʊ.ɻ. ɻʫʨʥʦʚʠʯ, ʃ. ɺ. ʇʦʧʦʚʦʡ.   

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʙʦʪʘʭ ʖ.ʀ. ɹʝʨʰʠʮʢʦʛʦ, ɺ.ɺ. ɹʦʥʜʘʨʝʥʢʦ, 

ɹ.ɸ. ɼʦʨʦʥʠʥʘ, ʅ.ʇ. ʂʨʘʚʯʝʥʢʦ, ʅ.ɺ. ʂʨʘʩʥʦʱʝʢʦʚʘ, ɺ.ʗ. ʃʠʤʘʨʝʚʘ, ʃ.ʉ. ʆʨʩʠʢʘ, 

ɸ.ɸ. ʇʦʣʫʭʠʥʘ, ʇ.ʇ. ʇʦʪʘʧʦʚʘ, ʉ.ʄ. ʈʝʟʥʠʯʝʥʢʦ, ɸ.ʉ. ʊʨʦʰʠʥʘ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ. 

ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʩʪʦʨʦʥʘʤʠ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʩʠʣʘʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʦʪʥʦʰʝʥʠʷʤʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʠʥʠʮʠʠʨʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʬʦʨʤʠʨʫʝʤʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʘʜʝʢʚʘʪʥʦ ʥʘʭʦʜʠʪ ʩʚʦʝ 

ʦʪʨʘʞʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʫʶ ʯʘʩʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʝʜʤʝʪʦʚ ʪʨʫʜʘ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ 

ʮʝʣʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴʶ, ʪʝʥʜʝʥʮʠʠ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ, 

ʢʘʢ ʧʦʢʘʟʘʣ ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʧʨʝʜʳʜʫʱʠʭ ʧʘʨʘʛʨʘʬʘʭ ʘʥʘʣʠʟ, ʥʝʫʩʪʦʡʯʠʚʳ.  
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ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʜʦʚʳʝ ʦʙʨʘʟʮʳ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʶʪʩʷ ʚʩʝʛʦ ʚ 1,5% 

ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʝʥʝʝ ʯʝʤ ʚ 0,5% ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʩʦʚʨʝʤʝʥʥʫʶ ʟʘʨʫʙʝʞʥʫʶ ʪʝʭʥʠʢʫ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʠ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʝʝ 10% ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʠ.  

ɺ ʩʨʝʜʥʝʤ ʞʝ ʧʦ ʩʪʨʘʥʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ 4,1 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ 

ʌʠʥʣʷʥʜʠʠ, ʠ 5,2 ʨʘʟʘ ï ʯʝʤ ʚ ʂʘʥʘʜʝ, ʚ ʩʪʨʘʥʘʭ ʩ ʙʣʠʟʢʠʤʠ ʢ ʈʦʩʩʠʠ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚʝʜʝʥʠʷ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [3]. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʩʠʠ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʦʚʳʰʘʝʪʩʷ ʠʟʥʦʩ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠʭ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ 

ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʥʦʨʤʳ. ʈʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʰʠʥʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʄʊɹ. ʉʣʦʞʠʚʰʠʝʩʷ ʪʝʥʜʝʥʮʠʠ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʚʘʣʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ.  

ʉʦʦʪʥʦʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢ ʩʪʦʠʤʦʩʪʠ ʄʊɹ ʧʦʢʘʟʳʚʘʝʪ 

ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, 

ʪ.ʝ. ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʄʊɹ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʫʞʝʥʥʦʡ ʦʩʥʦʚʝ [5]. ɺ ʫʩʣʦʚʠʷʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʬʠʥʘʥʩʦʚʳʭ ʪʨʫʜʥʦʩʪʝʡ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʄʊɹ, ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʝʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ.  

ʇʨʦʙʣʝʤʘ ʦʙʦʩʪʨʷʝʪʩʷ ʩʪʘʨʝʥʠʝʤ ʠ ʨʘʟʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ, ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʬʦʥʜʦʦʪʜʘʯʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ. ʉʪʘʨʳʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʝʟʝʨʚʳ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʝʨʠʦʜ ʨʳʥʦʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʠʪʠʯʝʩʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʄʊɹ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʩʝ ʵʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʄʊɹ, 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʨʝʰʝʥʠʶ. 

  ʉʣʘʙʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠʥʥʦʚʘʮʠʡ ʚ ʩʬʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʊɹ ʚʦ 

ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʜʦʭʦʜʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠʯʝʤ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʣʘʙʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʭʦʟʷʡʩʪʚ. ʂ ʧʨʠʤʝʨʫ, ʚ 2017 ʛ. ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʩʫʙʩʠʜʠʡ ʩʦʩʪʘʚʠʣʘ 7,3% ʧʨʦʪʠʚ 12,1% ʚ 

2016 ʛ.; ʧʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʙʝʟ ʩʫʙʩʠʜʠʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʠ ʩʦʩʪʘʚʠʣ 5,2%.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ ʫʙʳʪʦʯʥʳ ʠ ʥʝ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʦʙʩʣʫʞʠʚʘʪʴ 

ʦʩʥʦʚʥʦʡ ʜʦʣʛ, ʥʦ ʠ ʚʳʧʣʘʯʠʚʘʪʴ ʧʨʦʮʝʥʪʳ ʧʦ ʥʝʤʫ. ʅʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 70 

ʤʣʨʜ ʨʫʙ. ʫʙʳʪʢʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʄʊɹ ʩʣʝʜʫʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʢʨʝʜʠʪʦʚʘʥʠʷ [1]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʫʩʧʝʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʄʊɹ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʢʘʢ ʤʠʥʠʤʫʤ ʯʝʪʳʨʝʭ 

ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ. ɺʦ-ʧʝʨʚʳʭ, ʚʘʞʥʦ ʨʝʬʦʨʤʠʨʦʚʘʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʄʊɹ, ʨʘʩʰʠʨʠʪʴ ʝʛʦ ʦʙʲʝʤʳ ʠ ʥʘʧʦʣʥʝʥʠʝ ʟʘ ʩʯʝʪ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʘʰʠʥ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʩ ʫʯʝʪʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʠʝ 
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ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ.  

ɺʦ-ʚʪʦʨʳʭ, ʟʥʘʯʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʚ ʦʙʱʝʤ ʚ ʩʦʩʪʘʚʝ ʄʊɹ.   

ʈʝʰʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʧʨʦʙʣʝʤ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʩ ʠʭ ʬʠʥʘʥʩʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʢ 

ʢʨʝʜʠʪʘʤ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ.   

ɺ-ʪʨʝʪʴʠʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʦ ʫʨʦʚʥʶ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʨʘʟʚʠʪʦʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ, ʨʘʩʰʠʨʝʥʠʶ 

ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʄʊɹ.   

ʏʝʪʚʝʨʪʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʩʚʷʟʘʥʥʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʳʧʫʩʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʥʘ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʦʚʘʨʦʚ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʄʊɹ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʪʨʘʪ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʙʘʟʳ. ʅʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʡ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʚ ʯʘʩʪʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʤʘʨʢʝʪʠʥʛʘ, 

ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ.  

ɺʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʟʘ ʩʯʝʪ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʜ ʩʠʣʫ ʣʠʰʴ 

ʢʨʫʧʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʧʨʝʜʧʨʠʷʪʠʷʤ-ʠʥʪʝʛʨʘʪʦʨʘʤ, ʣʠʙʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʠ ʬʦʨʤʠʨʫʶʱʠʤ 

ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʤʝʥʥʦ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʤʦʱʥʦʩʪʠ ʠ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʤʝʭʘʥʠʟʤʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʄʊɹ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʚʳʰʝʥʠʶ ʨʝʩʫʨʩʦʦʪʜʘʯʠ, ʩʥʠʞʝʥʠʶ ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʄʊɹ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʇʦ ʩʚʦʝʤʫ ʥʘʪʫʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʚʢʣʶʯʘʝʪ ʩʨʝʜʩʪʚʘ ʠ ʧʨʝʜʤʝʪʳ ʪʨʫʜʘ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʄʊɹ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʬʦʨʤʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʉʠʥʪʝʟ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʦʚ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʠʣ ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʚ ʜʠʘʣʝʢʪʠʯʝʩʢʦʤ ʝʜʠʥʩʪʚʝ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

(ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ), ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʄʊɹ, ʦʩʥʦʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ.  
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ʅʘ ʦʩʥʦʚʝ ʪʚʦʨʯʝʩʢʦʛʦ ʦʙʦʙʱʝʥʠʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 

ʚʳʜʝʣʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʧʨʠʥʮʠʧʳ, ʫʯʘʩʪʥʠʢʠ, ʤʦʪʠʚʘʮʠʷ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʨʘʟʚʠʪʠʷ ʄʊɹ. 
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Abstract: this article is devoted to improving energy security. It is necessary to implement 

a policy of diversification of energy supply. To do this, it is advisable to expand the range 

of proposed energy resources, increase the uniformity of their structure and expand the 

composition of sources, channels of supply (ie, diversify supply), as well as the 

willingness, ability of consumers to use diversified supply (diversification of demand), ie 

their flexibility In this sense. The consumer's readiness to switch temporarily and (or) 

"forever" from one energy carrier to another, from one coal grade to another, and its 

ability to work steadily on low-quality fuel, is also. 

Keywords: energy, safety, heat supply. 

 

ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ɹʦʛʜʘʥʦʚ ɸ.ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɹʦʛʜʘʥʦʚ ɸʣʝʢʩʝʡ ɺʘʣʝʨʴʝʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, 

ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʫʣʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʠʪʠʢʫ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝʥʠʝ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʪʘʚʘ ʠʩʪʦʯʥʠʢʦʚ, ʢʘʥʘʣʦʚ ʠʭ 

ʧʦʩʪʘʚʢʠ (ʪ.ʝ. ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʨʝʜʣʦʞʝʥʠʷ), ʘ ʪʘʢʞʝ ʛʦʪʦʚʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʩʪʘʚʢʠ (ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ 

ʩʧʨʦʩʘ), ʪʦ ʝʩʪʴ ʠʭ (ʧʦʪʨʝʙʠʪʝʣʝʡ) ʛʠʙʢʦʩʪʴ ʚ ʵʪʦʤ ʩʤʳʩʣʝ. ɿʜʝʩʴ ʚʘʞʥʘ ʠ 

ʛʦʪʦʚʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ ʧʝʨʝʡʪʠ ʚʨʝʤʝʥʥʦ ʠ (ʠʣʠ) çʥʘʚʩʝʛʜʘè ʩ ʦʜʥʦʛʦ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʥʘ ʜʨʫʛʦʡ, ʩ ʦʜʥʦʡ ʤʘʨʢʠ ʫʛʣʷ ʥʘ ʜʨʫʛʫʶ, ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʪʴ ʥʘ ʪʦʧʣʠʚʝ ʧʦʥʠʞʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʝʪʠʢʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ.  

 

ɺʳʷʚʣʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ, ʫʛʨʦʟʳ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟ ʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʷʶʪ 

ʥʘʤʝʪʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ɺʘʞʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʩʘʤʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʥʝʨʛʠʝʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʪʨʘʥʩʧʦʨʪʘ ʊʕʈ [2]. 
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ʂʨʫʧʥʝʡʰʝʡ ʫʛʨʦʟʦʡ ʫʩʪʦʡʯʠʚʦʤʫ ʪʝʧʣʦʩʥʘʙʞʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʦʙʝʥʥʦ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʝʧʣʦʠʩʪʦʯʥʠʢʦʚ, ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ [1]. 

ʉʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʫʩʪʦʡʯʠʚʦʤʫ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʝ 

ʜʦʧʫʩʢʘʶʱʠʭ ʧʝʨʝʨʳʚʦʚ ʧʠʪʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʦʪʢʣʶʯʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʚʘʨʠʡʥʳʝ. ɼʣʷ ʠʭ ʢʦʤʧʝʥʩʘʮʠʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʨʝʟʝʨʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ, 

ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʪʘʢʠʝ ʠʩʪʦʯʥʠʢʠ ʠʤʝʶʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚʝʟʜʝ ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, 

ʠʭ ʤʦʱʥʦʩʪʴ ʯʘʩʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘ, ʦʥʠ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʝʥʳ ʜʦʩʪʘʪʦʯʥʳʤ ʟʘʧʘʩʦʤ 

ʪʦʧʣʠʚʘ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʪʱʘʪʝʣʴʥʫʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʪʘʢʠʭ ʧʨʠʝʤʥʠʢʦʚ (ʧʦʪʨʝʙʠʪʝʣʝʡ) ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ. 

ɺ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʧʦʚʳʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʦʪʨʘʩʣʠ, ʩʪʨʫʢʪʫʨʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʠ ʦʙʲʝʢʪʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʢʘʢ ʛʣʘʚʥʦʝ ʩʨʝʜʩʪʚʦ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʨʘʩʣʠ. ɼʣʷ ʵʪʦʛʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʨʝʙʫʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ. ʆʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ï 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʟʘ ʧʦʩʪʘʚʣʝʥʥʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʵʪʦ ʧʦʤʦʞʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘʤ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʩʚʦʝʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʪʦʧʣʠʚʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ. 

ʋʣʫʯʰʝʥʠʝ ʩʠʪʫʘʮʠʠ ʩ ʧʣʘʪʝʞʘʤʠ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ 2005 - 2006 ʛʛ., ʢʘʢ ʦʙ 

ʵʪʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʨʘʧʦʨʪʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦ ʈɸʆ çʋʕʉ ʈʦʩʩʠʠè ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ 

ʠʟʤʝʥʠʪʴ ʧʦʜʦʙʥʫʶ ʩʠʪʫʘʮʠʶ. ʅʦ ʧʦʢʘ, ʢʨʦʤʝ ʨʝʛʫʣʷʨʥʳʭ ʧʣʘʪʝʞʝʡ ʦʪʨʘʩʣʠ ʟʘ 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʚʠʜʥʦ. ɺ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʪʦʧʣʠʚʦ ʧʦʪʨʝʙʣʝʥʠʠ. ʆʜʥʘʢʦ ʵʪʦ ʩʥʠʞʝʥʠʝ ʥʝ 

ʜʦʣʞʥʦ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ. 

ʈʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʪʦʧʣʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʜʦʣʞʥʘ ʧʨʦʠʩʭʦʜʠʪʴ ʠʩʭʦʜʷ ʠʟ ʦʞʠʜʘʝʤʦʡ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʦʩʪʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʦʢʨʳʪʠʷ ʵʪʦʛʦ ʧʨʠʨʦʩʪʘ ʟʘ ʩʯʝʪ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʪʦʧʣʠʚʘ ï ʫʛʣʷ ʠ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʤʘʟʫʪʘ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. ʍʦʪʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ 

ʥʝʙʝʟʦʧʘʩʥʳʤ ʩʣʦʞʠʚʰʠʡʩʷ ʧʝʨʝʢʦʩ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʟʘ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ, ʩʪʦʣʴ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʪʦʧʣʠʚʥʦʛʦ 

ʙʘʣʘʥʩʘ, ʢʘʢ ʵʪʦ ʧʨʝʜʣʘʛʘʝʪ çɻʘʟʧʨʦʤè, ʚʳʟʦʚʝʪ ʝʱʝ ʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ ʝʱʝ ʦʜʠʥ ʨʝʟʝʨʚ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʛʘʟʘ, ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʦʡ. ʕʪʦ ʚʦʟʚʨʘʪ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʠʤʝʚʰʠʭ ʫʛʦʣʴ ʢʘʢ ʧʨʦʝʢʪʥʦʝ ʪʦʧʣʠʚʦ (ʥʦ ʚʧʦʩʣʝʜʩʪʚʠʠ, 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʭ ʥʘ ʛʘʟ), ʢ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʢʦʪʝʣʴʥʳʭ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʛʘʟʝ (ʘ ʪʘʢʠʭ ï ʙʦʣʴʰʠʥʩʪʚʦ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʚ ʪʦʠ 

ʯʠʩʣʝ ʠ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ) ʚ ʄʠʥʠ ʊʕʎ ʧʦʟʚʦʣʠʪ ʧʨʠ ʪʝʭ ʞʝ ʩʫʤʤʘʨʥʳʭ ʦʙʲʝʤʘʭ 

ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʠ ʢʦʪʝʣʴʥʳʤʠ ʜʦʙʠʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʩʪʘ 

ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʦʣʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʦʙʣʘʩʪʠ, 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʪʝʧʣʦ ʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʠ ʧʦʚʳʰʝʥʠʷ ʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʤʠʥʠ ʊʕʎ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʬʦʨʤʳ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. ʇʨʦʛʨʘʤʤʘ ʠʭ 
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ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʣʠʷʥʠʷ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʦʙʣʘʩʪʠ 

ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʝ. 

ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʛʦʨʦʜʦʚ 

ʠ ʦʩʦʙʝʥʥʦ ʧʦʩʝʣʢʦʚ ʫʜʘʣʝʥʥʳʭ ʦʪ ʨʝʛʠʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʠ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʪ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʤʝʣʢʠʝ ʢʦʪʝʣʴʥʳʝ, ʤʝʩʪʥʳʝ 

ʛʝʥʝʨʘʪʦʨʳ ʪʝʧʣʘ) ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ. ʅʝʜʦʧʫʩʪʠʤʦ (ʧʦ ʩʦʮʠʘʣʴʥʳʤ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ) ʩʥʘʙʞʝʥʠʝ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʨʷʜʦʚʳʤ 

ʫʛʣʝʤ. ʇʦʵʪʦʤʫ, ʩʦʭʨʘʥʷʷ ʠ ʨʘʟʚʠʚʘʷ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ, ʙʝʟʫʩʣʦʚʥʦ, 

ʦʙʝʩʧʝʯʠʪʴ ʤʘʣʳʝ ʪʝʧʣʦʠʩʪʦʯʥʠʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʚʝʨʜʳʤ ʪʦʧʣʠʚʦʤ 

(ʢʦʥʮʝʥʪʨʘʪ, ʦʙʦʛʘʱʝʥʥʳʡ ʫʛʦʣʴ, ʙʨʠʢʝʪʳ ʠ ʜʨ.). ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʵʪʦ 

ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʙʦʣʝʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʪʝʧʣʦ ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ (ʦʪ 

ʩʨʝʜʥʠʭ ʢʦʪʝʣʴʥʳʭ, ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʊʕʎ. ɹʦʣʝʝ ʪʦʛʦ, ʜʘʞʝ ʢʨʫʧʥʳʝ ʛʦʨʦʜʩʢʠʝ 

(ʦʪʦʧʠʪʝʣʴʥʳʝ) ʊʕʎ, ʝʩʣʠ ʠʭ ʨʘʙʦʪʘ ʥʘ ʛʘʟʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʜʦʣʞʥʳ ʩʥʘʙʞʘʪʴʩʷ 

ʦʙʦʛʘʱʝʥʥʳʤ ʫʛʣʝʤ, - ʥʦ ʵʪʦ ʫʞʝ ʧʨʦʙʣʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʘ ʥʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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GRAPHS OF ELECTRIC ENERGY CONSUMPTION 

Bogdanov A.V. (Russian Federation)  

Email: Bogdanov52@scientifictext.ru 
Bogdanov A.V. (Russian Federation) METHODS AND ALGORITHMS FOR FORECASTING GRAPHS OF ELECTRIC ENERGY CONSUMPTION / ɹʦʛʜʘʥʦʚ ɸ.ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) ʄɽʊʆɼʓ ʀ ɸʃɻʆʈʀʊʄʓ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ɻʈɸʌʀʂʆɺ ʇʆʊʈɽɹʃɽʅʀʗ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʕʅɽʈɻʀʀ 

Bogdanov Alexey Valerôevich - Graduate Student, 

DEPARTMENT OF ELECTRIC POWER ENGINEERING, 

TULA STATE UNIVERSITY, TULA 

 

Abstract: basic information for solving problems of short-term planning and operational. 

Controls are the values of loads of the nodes of the design scheme of substitution of EPS. 

Traditionally used in operation and in the design of EPS, the methods of forming load 

values of nodes for modeling electric modes, although they allow solving all the main 

tasks of long-term mode planning, at the same time they do not provide a sufficiently 

flexible and universal tool for information support of a number of management tasks. 

First, we are talking about short-term planning and operational management of electrical 

regimes, including the functions of the intra-hour forecast of EPS loads, external flows, 

and energy nodes included in the network replacement scheme. 

Keywords: energy, forecasting, model, consumption parameters. 

 

ʄɽʊʆɼʓ ʀ ɸʃɻʆʈʀʊʄʓ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ 

ɻʈɸʌʀʂʆɺ ʇʆʊʈɽɹʃɽʅʀʗ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ʕʅɽʈɻʀʀ 

ɹʦʛʜʘʥʦʚ ɸ.ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɹʦʛʜʘʥʦʚ ɸʣʝʢʩʝʡ ɺʘʣʝʨʴʝʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, 

ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʫʣʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʙʘʟʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ ʫʟʣʦʚ 

ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʕʕʉ. ʊʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʕʕʉ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ ʫʟʣʦʚ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʭʦʪʷ ʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʞʠʤʦʚ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʷʜʘ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʝʯʴ ʠʜʝʪ 

ʦ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʨʝʞʠʤʘʤʠ, ʚʢʣʶʯʘʷ ʠ ʬʫʥʢʮʠʠ ʚʥʫʪʨʠʯʘʩʦʚʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘʛʨʫʟʦʢ ʕʕʉ, ʚʥʝʰʥʠʭ 

ʧʝʨʝʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʦʫʟʣʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʭʝʤʫ ʟʘʤʝʱʝʥʠʷ ʩʝʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʝʪʠʢʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʴ, ʧʘʨʘʤʝʪʨʳ ʧʦʪʨʝʙʣʝʥʠʷ. 

 

ʄʦʜʝʣʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɽʕʉ ʈʦʩʩʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʜʝʡʩʪʚʠʷ ʩʚʦʙʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʦʧʪʦʚʦʛʦ ʨʳʥʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʥʦʟʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʠʩʪʝʤʥʳʭ ʫʩʣʦʚʠʡ. ʇʨʦʛʥʦʟʳ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʫʯʘʩʪʥʠʢʘʤ ʨʳʥʢʘ ʥʝʦʙʭʦʜʠʤʳʝ ʦʨʠʝʥʪʠʨʳ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʩʚʦʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ɼʦʣʛʦʩʨʦʯʥʳʝ 
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ʧʨʦʛʥʦʟʳ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʞʜʦʡ 

ʦʙʲʝʜʠʥʝʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʕʉ ʈʦʩʩʠʠ ʠ ɽʕʉ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ 

ɺ ʥʦʚʦʡ ʤʦʜʝʣʠ ʨʳʥʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʘʢʞʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʠ 

ʦʧʝʨʘʪʠʚʥʳʝ ʧʨʦʛʥʦʟʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʘʥʠʨʫʝʤʳʭ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʨʳʥʢʘ ʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʛʨʘʬʠʢʦʚ ʟʘʛʨʫʟʢʠ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʠ ʛʨʘʬʠʢʦʚ 

ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʥʘ ʢʘʞʜʳʡ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʠʥʪʝʨʚʘʣ ʥʘ ʩʫʪʢʠ ʚʧʝʨʝʜ. 

ɺ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʆʂʇ) [1] ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʨʦʛʥʦʟʥʘʷ ʬʫʥʢʮʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʪʨʝʙʣʝʥʠʷ (ʛʝʥʝʨʘʮʠʠ) ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʀʥʪʝʛʨʘʮʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʦʚ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ɸʉɼʋ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ) ʧʨʠʥʷʪʘ ʜʠʩʢʨʝʪʥʘʷ ʬʦʨʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʊʀ 

(ʪʝʣʝʠʟʤʝʨʝʥʠʷ) ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʘʨʭʠʚʘʭ ʯʝʨʝʟ ʨʘʚʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʊʀ ʧʘʨʘʤʝʪʨʘ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʠʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ: 

ʧʦʛʨʝʰʥʦʩʪʠ ʧʝʨʚʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ 0.5-1% (ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʦʩʪʘʚʣʷʝʪ 0.5-1%); 

ʧʨʦʮʝʜʫʨʳ ʢʚʘʥʪʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʘ ʧʨʠ ʝʛʦ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʦʢʨʫʛʣʝʥʠʠ ʚʝʣʠʯʠʥ ʧʨʠʚʦʜʠʪ ʢ ʧʦʛʨʝʰʥʦʩʪʠ ʜʦ 5%; 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʦʪʜʝʣʴʥʳʭ ʊʀ (ʟʘʜʝʨʞʢʘ ʧʝʨʝʜʘʯʠ ʦʪʜʝʣʴʥʳʭ ʊʀ 

ʜʦʩʪʠʛʘʝʪ ʜʝʩʷʪʦʢ ʩʝʢʫʥʜ); 

ʩʙʦʝʚ ʠ çʰʫʤʦʚè ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʛʨʝʰʥʦʩʪʷʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʝʨʦʷʪʥʦʤ ʟʥʘʯʝʥʠʠ 

ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʧʦʣʫʯʝʥʥʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʨʘʙʦʪʢʠ ʨʷʜʘ 

ʠʟʤʝʨʝʥʠʡ. ʋʯʠʪʳʚʘʷ çʧʣʘʚʥʦʩʪʴè ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ, ʘ ʪʘʢʞʝ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ 

ʚʝʣʠʯʠʥʫ ʥʝʨʝʛʫʣʷʨʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦ ʜʘʥʥʳʤ ʜʠʩʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ, ʪ.ʝ. ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʥʘʛʨʫʟʢʫ ʫʟʣʘ ʢʘʢ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʩʦ ʩʣʫʯʘʡʥʳʤʠ 

ʬʣʫʢʪʫʘʮʠʷʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʪʦʯʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʠʟʤʝʥʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʷʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʦʡ 

ʥʝʨʝʛʫʣʷʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʚʝʜʝʥʠʠ ʥʘʛʨʫʟʦʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʧʦʣʥʠʪʴ ʠʭ ʦʧʝʨʘʪʠʚʥʳʡ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟʳ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʆʂʇ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʣʠʥʝʡʥʳʝ ʘʜʜʠʪʠʚʥʳʝ ʤʦʜʝʣʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ɸʉɼʋ ʕʕʉ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ: 

1. ʊʦʯʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ ʫʟʣʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʚ 

ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʘʝʤʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ. ɼʦʧʫʩʪʠʤʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 

ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ʠ ʣʝʞʠʪ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: 

ʜʣʷ ʆʕʉ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (20 ï 30 ɻɺʪ) - <1-2%; 

ʜʣʷ ʕʕʉ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ (5 ï 8 ɻɺʪ) ï 2-5%; 

ʜʣʷ ʕʋ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (0.1 ï 1 ɻɺʪ) ï 5-15%; 
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ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ 

ʧʝʨʚʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

2. ʀʥʪʝʨʚʘʣʴʥʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ ʠʤʝʶʪ ʚʝʨʦʷʪʥʦʩʪʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʪʦ ʢʨʦʤʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ ʩ ʟʘʜʘʥʥʳʤ ʫʨʦʚʥʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

3. ɹʘʣʘʥʩ ʥʘʛʨʫʟʦʢ. ɿʥʘʯʝʥʠʷ ʥʘʛʨʫʟʦʢ, ʦʮʝʥʝʥʥʳʭ ʧʦ ʤʦʜʝʣʷʤ, ʜʦʣʞʥʳ ʙʳʪʴ 
ʩʦʛʣʘʩʦʚʘʥʳ ʧʦ ʨʘʟʥʳʤ ʠʝʨʘʨʭʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʙʘʣʘʥʩʘ 

ʤʦʱʥʦʩʪʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

4. ʅʘʜʝʞʥʦʩʪʴ. ɼʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʙʝʟʦʪʢʘʟʥʫʶ ʨʘʙʦʪʫ 

ʘʣʛʦʨʠʪʤʦʚ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʯʠʩʣʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ), ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʝʤʣʝʤʳʭ ʦʮʝʥʦʢ ʥʘʛʨʫʟʦʢ ʫʟʣʦʚ ʧʨʠ ʧʦʪʝʨʝ ʯʘʩʪʠ ʜʘʥʥʳʭ ʠʣʠ 

ʥʘʣʠʯʠʠ ʛʨʫʙʳʭ ʦʰʠʙʦʢ ʚ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

5. ɸʜʘʧʪʠʚʥʦʩʪʴ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʝʨʝʥʘʩʪʨʦʡʢʘ (ʢʦʨʨʝʢʮʠʷ) ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʩʪʝʤʳ ʚ ʨʝʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. 

6. ʕʢʦʥʦʤʠʯʥʦʩʪʴ. ɺʳʧʦʣʥʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʦʣʞʥʦ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʢʦʥʦʤʠʯʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ (ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ) ʦʙʫʩʣʦʚʣʝʥʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦ 

ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʮʠʢʣʝ ʫʧʨʘʚʣʝʥʠʷ. 

7. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 
ʚ ʜʥʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ). 

8. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʩʪʴ (ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ). ʉʠʩʪʝʤʘ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʥʘʛʨʫʟʦʢ ʫʟʣʦʚ, ʚʤʝʩʪʝ ʩ ʪʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʩ 

ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ ʫʟʣʦʚ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ ʫʧʨʝʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʪʨʝʙʣʝʥʠʡ ʆʕʉ ʠ ʕʕʉ, 

ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʥʘʛʨʫʟʦʢ ʫʟʣʦʚ, 

ʢʦʨʨʝʢʮʠʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘʛʨʫʟʢʠ ʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʠʭ ʩʫʪʦʢ, 

ʦʧʝʨʘʪʠʚʥʳʡ ʧʨʦʛʥʦʟ ʥʘʛʨʫʟʦʢ ʫʟʣʦʚ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʕʕʉ. 

ʂʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʧʦʪʨʝʙʣʝʥʠʷ ʆʕʉ ʠ ʕʕʉ ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʪʦʜʦʤ 

ʦʞʠʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʦʪʨʝʙʣʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʧʦʣʦʚʠʥʳ ʯʘʩʘ ʩʫʪʦʢ, ʩʣʝʜʫʶʱʠʭ ʟʘ 

ʪʝʢʫʱʠʤʠ. ʂʨʘʪʢʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 19 ʯʘʩʦʚ ʪʝʢʫʱʠʭ ʩʫʪʦʢ. 

ɿʥʘʯʝʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʪʨʝʙʣʝʥʠʷ ʕʕʉ ʥʘ ʩʫʪʦʯʥʦʤ ʠʥʪʝʨʚʘʣʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʨʷʜʦʤ ʌʫʨʴʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʫʙʣʠʨʫʶʱʝʛʦ ʩʧʦʩʦʙʘ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʥʝʣʠʥʝʡʥʳʭ ʩʚʷʟʝʡ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ 

ʫʩʪʦʡʯʠʚʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʛʨʘʬʠʢʘʤʠ ʥʘʛʨʫʟʢʠ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʦʜʝʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʮʠʢʣʝ, ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ. ʋʯʝʪ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ ʚ ʩʫʪʦʯʥʦʤ ʨʘʟʨʝʟʝ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʢʨʘʪʢʦʩʨʦʯʥʳʡ 

ʧʨʦʛʥʦʟ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʠʪʴ ʦʧʝʨʘʪʠʚʥʳʡ ʧʨʦʛʥʦʟ. ʂʦʨʨʝʢʮʠʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʥʘʛʨʫʟʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʠʭ ʩʫʪʦʢ [1]. 

ɿʘʜʘʯʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘʛʨʫʟʦʢ ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʦʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʢʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʣʠʥʝʡʥʦʡ ʘʜʜʠʪʠʚʥʦʡ ʬʫʥʢʮʠʝʡ 
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ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ. ʇʘʨʘʤʝʪʨʳ ʥʝʣʠʥʝʡʥʳʭ ʘʜʜʠʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʦʛʥʦʟʥʘʷ ʬʫʥʢʮʠʷ ʚ ʩʦʩʪʘʚʝ ʘʜʘʧʪʠʚʥʦʡ ʤʦʜʝʣʠ 

ʕʕʉ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʚʚʦʜʠʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʭʦʜʝ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʧʝʨʝʭʦʜʝ ʵʥʝʨʛʦʩʠʩʪʝʤ ʢ ʨʳʥʦʯʥʳʤ ʫʩʣʦʚʠʷʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ ʥʘ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʠʥʪʝʨʚʘʣʝ ʠ/ʠʣʠ ʠʥʪʝʨʚʘʣʝ ʫʧʨʝʞʜʝʥʠʷ ʟʥʘʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʩ ʥʝʢʦʪʦʨʳʤ ʚʝʩʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚʚʦʜ ʧʣʘʥʦʚʳʭ 

ʯʘʩʦʚʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʠʥʪʝʨʚʘʣʝ ʫʧʨʝʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʦʧʝʨʘʪʠʚʥʳʡ 

ʧʨʦʛʥʦʟ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʷ ʟʘʷʚʦʢ 

ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʥʘ ʦʙʲʝʤʳ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʨʘʩʯʝʪʝ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʘ ʫʟʣʦʚʦʡ ʥʘʛʨʫʟʢʠ. 
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Abstract: ʦne of the trends in the development of modern production of machines and 

devices is a significant increase in the volume and nomenclature of new materials, 

including non-metallic ones. Creation of nonmetallic materials (NM) with special 

properties (high heat resistance, strength, etc.) is associated with the complication of their 

structure, the connection in a single material of components that have different physical 

properties. The appearance of such materials predetermined the need to find the most 

effective ways of processing them. Identification of the possibilities of using existing 

mathematical models of LI impact on anisotropic materials in the development of 

technological processes for the manufacture of parts from NM. 

Keywords: laser, non-metallic material, laser radiation. 
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ɹʦʛʜʘʥʦʚ ɸʣʝʢʩʝʡ ɺʘʣʝʨʴʝʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, 

ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʫʣʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʦʜʥʦʡ ʠʟ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʰʠʥ ʠ 

ʘʧʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ. ʉʦʟʜʘʥʠʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʅʄ) ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʚʳʩʦʢʦʡ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ, ʧʨʦʯʥʦʩʪʴʶ ʠ 

ʪ.ʜ.) ʩʚʷʟʘʥʦ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʠʭ ʩʪʨʫʢʪʫʨʳ, ʩʦʝʜʠʥʝʥʠʷ ʚ ʝʜʠʥʳʡ ʤʘʪʝʨʠʘʣ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʦʷʚʣʝʥʠʝ ʪʘʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʳʩʢʘʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʠʭ ʦʙʨʘʙʦʪʢʠ. ɺʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʃʀ ʥʘ ʘʥʠʟʦʪʨʦʧʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʅʄ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʟʝʨ, ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ. 

 

ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ 

ʅʄ ʷʚʣʷʝʪʩʷ ʣʘʟʝʨʥʘʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ, ʪʝʧʣʦʚʦʛʦ 

ʠʩʪʦʯʥʠʢʘ. ʉʬʦʢʫʩʠʨʦʚʘʥʥʦʝ ʚ ʧʷʪʥʦ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ (20-500 ʤʢʤ) ʣʘʟʝʨʥʦʝ 
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ʠʟʣʫʯʝʥʠʝ (ʃʀ) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʦʢʘʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʧʝʨʝʤʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɹʦʣʴʰʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʅʄ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʩ ʧʦʤʦʱʴʶ ʃʀ 

ʪʨʝʙʫʶʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʨʘʟʨʫʰʝʥʠʶ, ʥʦ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʣʘʟʝʨʘ ʠ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʮʝʣʴʶ ʚʳʷʚʠʪʴ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ: 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʦʥʳ 

ʦʙʨʘʙʦʪʢʠ (ʬʦʨʤʳ ʠ ʛʣʫʙʠʥʳ ʨʝʟʘ) ʚ ʫʩʣʦʚʠʷʭ ʛʘʟʦʣʘʟʝʨʥʦʡ ʨʝʟʢʠ ʅʄ [1], [2], [3]; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʚ ʫʩʣʦʚʠʷʭ ʫʜʘʣʝʥʠʷ ʨʘʩʧʣʘʚʘ ʩʪʨʫʝʡ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʛʘʟʘ [4]; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘʛʨʝʚʘ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʪʦʯʥʠʢʦʤ ʃʀ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʨʝʟʘ ʠ ʦʪ ʤʦʱʥʦʩʪʠ ʃʀ [5], [6]. 

ʆʜʥʘʢʦ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʷʭ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚʣʠʷʥʠʝ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʠ ʥʘʛʨʝʚʝ ʅʄ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʫʯʠʪʳʚʘʣʠʩʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʃʀ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʩ 

ʫʯʝʪʦʤ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʃʀ ʧʨʦʜʫʢʪʘʤʠ ʦʙʨʘʙʦʪʢʠ. ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʷʭ 

ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʥʝ ʫʯʠʪʳʚʘʣʩʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʥʘʣʘ ʨʝʟʘ ʚʦʟʥʠʢʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʷʭ ʩʥʠʞʘʶʪ 

ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʧʨʠʚʦʜʷʪ ʢ ʟʘʚʳʰʝʥʠʶ ʨʝʞʠʤʦʚ ʦʪʨʘʙʦʪʢʠ ʅʄ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʃʀ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʘʥʠʟʦʪʨʦʧʠʠ ʩʚʦʡʩʪʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʣʫʯʝʥʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʦʟʚʦʣʷʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʩʯʝʪ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʚ 

ʠʥʪʝʨʝʩʫʶʱʝʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʫʩʪʘʥʦʚʢʫ ʥʘ ʙʘʟʝ ʛʘʟʦʚʦʛʦ ʣʘʟʝʨʘ. ʕʪʦʪ ʚʳʙʦʨ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʘʟʝʨʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, ʩʧʦʩʦʙʥʳʭ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʅʄ. 

ʊʘʢʞʝ ʜʘʥʥʳʝ ʣʘʟʝʨʳ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʂʇɼ (15-20%). ʂʨʦʤʝ ʪʦʛʦ, 

ʠʟʣʫʯʝʥʠʝ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 10.6 ʤʢʤ ʧʦʛʣʦʱʘʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʤʘʪʝʨʠʘʣʦʚ: 

ʩʪʝʢʣʦʤ, ʢʚʘʨʮʝʤ, ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (ʜʝʨʝʚʦʤ, ʢʦʞʝʡ 

ʠ ʜʨ.), ʩʠʥʪʝʪʠʢʦʡ ʠ ʜʨ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʜʨʝʚʝʩʠʥʘ ʪʚʝʨʜʳʭ ʧʦʨʦʜ, 

ʧʣʘʩʪʤʘʩʩʳ, ʣʠʥʦʣʝʫʤ, ʨʝʟʠʥʘ, ʢʦʞʘ, ʘʢʨʠʣʦʚʦʝ ʩʪʝʢʣʦ, ʢʘʨʪʦʥ (ʚʘʪʤʘʥ, ʙʫʤʘʛʘ). 
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Abstract: in recent years, information has appeared that special services of different 

countries and unfairly competing companies for the unauthorized receipt of voice 

information are increasingly using remote portable means of acoustic reconnaissance. 

These reports naturally cause serious fears of heads of security services of enterprises and 

organizations. The most modern and effective are laser acoustical reconnaissance systems 

(LASAR), which allow reproducing speech, any other sounds and acoustic noises during 

laser-location sounding of window panes and other reflective surfaces. 

Keywords: LSAR, laser, microphone. 

 

ʃɸɿɽʈʅʓɽ ʄʀʂʈʆʌʆʅʓ ʂɸʂ ʋʅʀɺɽʈʉɸʃʔʅʆɽ 

ʉʈɽɼʉʊɺʆ ʈɸɿɺɽɼʂʀ 

ɹʦʛʜʘʥʦʚ ɸ.ɺ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɹʦʛʜʘʥʦʚ ɸʣʝʢʩʝʡ ɺʘʣʝʨʴʝʚʠʯ ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, 

ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʫʣʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʩʧʝʮʩʣʫʞʙʳ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʥ ʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʬʠʨʤʳ ʜʣʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʫʯʝʥʠʷ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʧʦʨʪʘʪʠʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʘʢʫʩʪʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ. ʕʪʠ ʩʦʦʙʱʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ ʚʳʟʳʚʘʶʪ 

ʩʝʨʴʝʟʥʳʝ ʦʧʘʩʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʣʫʞʙ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʉʘʤʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʣʘʟʝʨʥʳʝ 

ʩʠʩʪʝʤʳ ʘʢʫʩʪʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ (ʃʉɸʈ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʨʝʯʴ, 

ʣʶʙʳʝ ʜʨʫʛʠʝ ʟʚʫʢʠ ʠ ʘʢʫʩʪʠʯʝʩʢʠʝ ʰʫʤʳ ʧʨʠ ʣʘʟʝʨʥʦ-ʣʦʢʘʮʠʦʥʥʦʤ ʟʦʥʜʠʨʦʚʘʥʠʠ 

ʦʢʦʥʥʳʭ ʩʪʝʢʦʣ ʠ ʜʨʫʛʠʭ ʦʪʨʘʞʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʉɸʈ, ʣʘʟʝʨ, ʤʠʢʨʦʬʦʥ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʟʜʘʥʦ ʮʝʣʦʝ ʩʝʤʝʡʩʪʚʦ ʣʘʟʝʨʥʳʭ ʩʨʝʜʩʪʚ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʨʘʟʚʝʜʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʠʩʪʝʤʫ SIPE LASER 3-DA SUPER. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ (ʛʝʣʠʡ-ʥʝʦʥʦʚʳʡ ʣʘʟʝʨ), ʧʨʠʝʤʥʠʢ 

ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʙʣʦʢʦʤ ʬʠʣʴʪʨʘʮʠʠ ʰʫʤʦʚ, ʜʚʫʭ ʧʘʨ ʛʦʣʦʚʥʳʭ ʪʝʣʝʬʦʥʦʚ, 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʧʠʪʘʥʠʷ ʠ ʰʪʘʪʠʚʘ. ʅʘʚʦʜʢʘ, ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʢʦʥʥʦʝ ʩʪʝʢʣʦ 

ʥʫʞʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʛʦ ʚʠʟʠʨʘ. 

ʀʟʤʝʥʠʪʴ ʫʛʦʣ ʨʘʩʭʦʜʠʤʦʩʪʠ ʚʳʭʦʜʷʱʝʛʦ ʧʫʯʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʯʝʩʢʘʷ ʥʘʩʘʜʢʘ, 

ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʄʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʲʝʤ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʦʢʦʥʥʳʭ ʨʘʤ ʩ ʜʚʦʡʥʳʤʠ ʩʪʝʢʣʘʤʠ ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 250 ʤ. 



 

40 

 

ɼʦʩʪʠʞʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʣʘʟʝʨʥʦʡ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʚʝʜʢʠ. ʊʘʢ, 

ʣʘʟʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʬʠʨʤʳ Hewlett-Packard HPO150 ʠʤʝʝʪ ʧʘʩʧʦʨʪʥʫʶ ʜʘʣʴʥʦʩʪʴ 

ʚʝʜʝʥʠʷ ʨʘʟʚʝʜʢʠ ʜʦ 1000 ʤ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʠ ʫʜʘʣʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 10 ʢʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʧʝʨʝʭʚʘʪʝ 

ʨʝʯʠ ʩ ʧʦʤʦʱʴʶ ʃʉɸʈ. ɿʦʥʜʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ï ʦʙʳʯʥʦ ʦʢʦʥʥʦʝ ʩʪʝʢʣʦ ï 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʫʶ ʤʝʤʙʨʘʥʫ, ʢʦʪʦʨʘʷ ʢʦʣʝʙʣʝʪʩʷ ʩʦ ʟʚʫʢʦʚʦʡ 

ʯʘʩʪʦʪʦʡ, ʩʦʟʜʘʚʘʷ ʬʦʥʦʛʨʘʤʤʫ ʨʘʟʛʦʚʦʨʘ ɻʝʥʝʨʠʨʫʝʤʦʝ ʣʘʟʝʨʥʳʤ ʧʝʨʝʜʘʪʯʠʢʦʤ 

ʠʟʣʫʯʝʥʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʦʥʥʦʛʦ 

ʩʪʝʢʣʘ ʠ ʤʦʜʫʣʠʨʫʝʪʩʷ ʘʢʫʩʪʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ, ʘ ʟʘʪʝʤ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʬʦʪʦʧʨʠʸʤʥʠʢʦʤ, ʢʦʪʦʨʳʡ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʟʚʝʜʳʚʘʝʤʳʡ ʩʠʛʥʘʣ [1]. 

ɺ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʮʝʩʩ ʤʦʜʫʣʷʮʠʠ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɿʚʫʢʦʚʘʷ ʚʦʣʥʘ, ʛʝʥʝʨʠʨʫʝʤʘʷ ʠʩʪʦʯʥʠʢʦʤ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʧʘʜʘʝʪ ʥʘ 

ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ ʚʦʟʜʫʭ-ʩʪʝʢʣʦ ʠ ʩʦʟʜʘʝʪ ʩʚʦʝʛʦ ʨʦʜʘ ʚʠʙʨʘʮʠʶ, ʪʦ ʝʩʪʴ ʦʪʢʣʦʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʢʣʘ ʦʪ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʕʪʠ ʦʪʢʣʦʥʝʥʠʷ ʚʳʟʳʚʘʶʪ ʜʠʬʨʘʢʮʠʶ 

ʩʚʝʪʘ, ʦʪʨʘʞʘʶʱʝʛʦʩʷ ʦʪ ʛʨʘʥʠʮʳ. ɽʩʣʠ ʨʘʟʤʝʨʳ ʧʘʜʘʶʱʝʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʧʫʯʢʘ 

ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʣʠʥʦʡ çʧʦʚʝʨʭʥʦʩʪʥʦʡè ʚʦʣʥʳ, ʪʦ ʚ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪ ʦʪʨʘʞʝʥʥʦʛʦ ʩʚʝʪʘ ʙʫʜʝʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʜʠʬʨʘʢʮʠʦʥʥʳʡ 

ʧʫʯʦʢ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʦ-ʧʝʨʚʳʭ, ʬʘʟʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʤʦʜʫʣʠʨʦ ï ʚʦʣʥʦʡ ʧʦ ʚʨʝʤʝʥʠ ʩ ʯʘʩʪʦʪʦʡ ʟʚʫʢʘ ʠ ʦʜʥʦʨʦʜʥʦʡ ʧʦ 

ʩʝʯʝʥʠʶ ʧʫʯʢʘ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʫʯʦʢ çʢʘʯʘʝʪʩʷè ʩ ʯʘʩʪʦʪʦʡ ʟʚʫʢʘ ʚʦʢʨʫʛ ʥʘʧʨʘʚʣʝʥʠʷ 

ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʠʨʤʳ PK ELECTRONIC ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʨʝʢʪʥʦ 

ʥʘʟʳʚʘʶʪ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʭʚʘʪʘ ʩʚʦʝʛʦ ʠʟʜʝʣʠʷ PK1035-SS ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 

500 ʤʝʪʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʟʘʧʘʜʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʦʪʢʨʳʪʳʭ ʧʫʙʣʠʢʘʮʠʷʭ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʠ ʦ ʢʘʢʠʭ ʩʦʪʥʷʭ ʤʝʪʨʦʚ ʛʦʚʦʨʠʪʴ ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ. ʊʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʰʠʤʠ 

ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤʠ, ʚʣʘʜʝʶʱʠʤʠ ʃʉɸʈ (ʢʩʪʘʪʠ, ʚ ʦʩʥʦʚʥʦʤ ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʮʝʥʝ 15000 DM). ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʃʉɸʈ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʘʢʪʠʢʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠ ʚʳʙʦʨʝ ʃʉɸʈ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ ʩʣʝʜʫʶʱʝʝ: ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩʲʝʤʘ 

ʩʫʱʝʩʪʚʫʶʪ ʠ ʷʚʣʷʶʪʩʷ ʧʨʠ ʛʨʘʤʦʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; ʃʉɸʈ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʩʨʝʜʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ; ʙʝʟ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʪʳʩʷʯʠ ʠ ʜʘʞʝ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʝʚʨʦ, ʧʦʪʨʘʯʝʥʥʳʝ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʃʉɸʈ, 

ʧʨʦʧʘʜʫʪ ʟʨʷ; ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʳ ʨʘʟʫʤʥʦ ʦʮʝʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʃʉɸʈ. ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ, ʟʘʱʠʪʫ ʩʣʝʜʫʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, 

ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʪʠʚʦʩʪʦʷʱʝʡ ʩʪʦʨʦʥʳ, ʘ 

ʪʘʢʞʝ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʵʢʦʣʦʛʠʠ, ʵʨʛʦʥʦʤʠʢʝ ʠ ʵʩʪʝʪʠʢʝ. 
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1
ʐʝʣʦʤʝʥʮʝʚ ɺʣʘʜʠʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʩʪʫʜʝʥʪ, 

ʢʘʬʝʜʨʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ; 
2
ʆʛʘʡ ɺʣʘʜʠʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʙʘʢʘʣʘʚʨ, 

ʢʘʬʝʜʨʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʊʶʤʝʥ ɹ

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʵʬʬʝʢʪ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ ʚ ʧʫʯʠʥʠʩʪʳʭ ʠ 

ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ ʈʦʩʩʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʠʟʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʘ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʘʥ ʦʙʟʦʨ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʦʚ ʟʘʟʝʤʣʝʥʠʷ ʚ ʚʳʩʦʢʦʦʤʥʳʭ ʛʨʫʥʪʘʭ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʯʠʥʠʩʪʳʝ ʠ ʚʝʯʥʦʤʝʨʟʣʳʝ ʛʨʫʥʪʳ, ʵʬʬʝʢʪ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ, 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʩʠʩʪʝʤʳ ʟʘʟʝʤʣʝʥʠʷ, ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʷ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʤʠʨʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʚʧʨʦʯʝʤ, ʢʘʢ ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ, ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʘ 

ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʘ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʫʯʸʥʳʭ ʩʭʦʜʷʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚʦʜʘ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʦʙʲʝʤʝ ʧʨʠʤʝʨʥʦ ʥʘ 8-9%, ʩʪʘʥʦʚʠʪʩʷ 

ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ, ʛʜʝ ʛʨʫʥʪ ʤʦʞʝʪ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ 

ʦʙʲʸʤʝ ʥʘ 4-5%. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʧʫʯʝʥʠʝ ʛʨʫʥʪʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 10%, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʛʨʫʥʪʘ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ ʩʣʦʷ 

ʧʨʦʤʝʨʟʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʛʦʡ ʠʟ ʪʝʧʣʳʭ ʩʣʦʝʚ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 
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ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʶʪ ʤʠʛʨʘʮʠʝʡ ʚʣʘʛʠ ʢ ʧʨʦʤʝʨʟʘʶʱʝʤʫ ʬʨʦʥʪʫ, ʤʝʭʘʥʠʟʤʳ 

ʢʦʪʦʨʦʛʦ ʬʠʟʠʯʝʩʢʠ ʦʯʝʥʴ ʩʣʦʞʥʳ ʠ ʤʥʦʛʦʦʙʨʘʟʥʳ [1]. 

ɺʝʣʠʯʠʥʘ ʵʬʬʝʢʪʘ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʦʩʥʦʚʥʳʝ 

ʠʟ ʥʠʭ ʵʪʦ: 

- ʫʩʣʦʚʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʫʥʪʘ ʩ ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʠʭ ʢʦʥʩʪʨʫʢʮʠʷʤʠ; 

- ʟʝʨʥʦʚʦʡ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʨʫʥʪʘ; 

- ʚʣʘʞʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʛʨʫʥʪʘ ʚ ʧʝʨʠʦʜ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ; 

- ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ; 

- ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʧʨʦʤʝʨʟʘʥʠʶ (ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ). 

ʈʘʟʣʠʯʘʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ ʩʠʣʳ ʧʫʯʝʥʠʷ ʠ ʢʘʩʘʪʝʣʴʥʳʝ ʩʠʣʳ ʧʫʯʝʥʠʷ. 

ʀʟ ʥʠʭ ʥʦʨʤʘʣʴʥʳʝ ʩʠʣʳ ʧʫʯʝʥʠʷ ʜʝʡʩʪʚʫʶʪ ʧʦ ʥʦʨʤʘʣʠ ʢ ʧʦʜʦʰʚʝ ʦʙʲʝʢʪʘ ʠ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʦʙʞʠʤʘʶʪ ʦʙʲʝʢʪ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. ʉʠʣʳ ʧʫʯʝʥʠʷ ʢʘʩʘʪʝʣʴʥʳʝ 

ʜʝʡʩʪʚʫʶʪ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʚʝʣʠʯʠʥʘ ʠʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʯʥʦʩʪʠ 

ʩʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ ʩ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʂ ʧʨʠʤʝʨʫ, ʚ ʫʩʣʦʚʠʷʭ ɸʨʢʪʠʢʠ, ʚ 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʙʦʣʝʝ 40% ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʝʟʦʥʥʦʝ ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ ʛʨʫʥʪʦʚ, ʜʝʣʘʶʱʝʝ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʦʙʲʝʢʪʦʚ ʥʘ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʘʭ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʨʦʢ ʩʣʫʞʙʳ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5 ʣʝʪ, ʘ ʚ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ ʥʘʣʠʯʠʝ ʣʝʜʷʥʳʭ ʣʠʥʟ ʠ 

ʣʝʜʦʛʨʫʥʪʦʚ ʩ ʜʦʣʝʡ ʣʴʜʘ ʙʦʣʝʝ 50% ʟʘʪʨʫʜʥʷʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʋʪʝʧʣʷʶʱʠʡ ʵʬʬʝʢʪ ʟʜʘʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʡ ʤʘʩʩʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʨʦʩʘʜʢʘʤ ʛʨʫʥʪʘ ʥʘ 1-3 ʤ. 

ʈʦʩʩʠʷ ï ʩʪʨʘʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ. ʊʘʢʞʝ, ʧʦ ʜʘʥʥʳʤ 

ʉʅʀʇ, ʩʚʳʰʝ 80% ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʫʯʠʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ: 

ʩʫʛʣʠʥʢʦʤ, ʛʣʠʥʦʡ, ʧʝʩʢʘʤʠ, ʩʫʧʝʩʷʤʠ. ʇʨʠ ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ 

ʟʘʟʝʤʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʟʝʤʣʷʶʱʠʤ ʢʦʥʪʫʨʦʤ ʠʟ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʟʘʟʝʤʣʠʪʝʣʝʡ, ʚ ʭʦʜʝ ʤʠʛʨʘʮʠʠ ʛʨʫʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚʳʪʘʣʢʠʚʘʥʠʝ 

ʵʣʝʢʪʨʦʜʦʚ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʛʣʫʙʠʥʳ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘʟʝʤʣʝʥʠʷ, ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ (ʢʦʪʦʨʳʡ ʧʨʦʤʝʨʟʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʝʨʭʫ 

ʚʥʠʟ ʠ ʚʚʠʜʫ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠʤʝʝʪ ʚʳʩʦʢʦʦʤʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ) ʠ ʧʣʦʱʘʜʠ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʥʠʤ (ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪʩʷ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʵʣʝʢʪʨʦʜ ʙʫʢʚʘʣʴʥʦ 

ʚʳʪʘʣʢʠʚʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ), ʦʪʩʶʜʘ ʧʦʣʫʯʘʝʪʩʷ ʧʦʪʝʨʷ ʨʘʙʦʯʠʭ ʠ ʟʘʱʠʪʥʳʭ 

ʩʚʦʡʩʪʚ, ʯʪʦ ʩʚʦʜʠʪʩʷ ʢ ʧʦʣʦʤʢʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʣʶʜʝʡ, ʚʧʣʦʪʴ ʜʦ ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʠʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʟʘʟʝʤʣʝʥʠʷ 

ʛʨʫʥʪʘ, ʩʘʤʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʠʟʚʝʩʪʥʳʝ ʠʟ ʥʠʭ ʵʪʦ: 

1. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚʳ ï ʧʦʥʠʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʚ ʥʝʛʦ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʨʷʜʦʤ ʩ ʵʣʝʢʪʨʦʜʦʤ ʟʘʟʝʤʣʝʥʠʷ. ʉʦʣʴ, 

ʩʤʝʰʠʚʘʷʩʴ ʩ ʛʨʫʥʪʦʚʦʡ ʚʣʘʛʦʡ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʣʝʢʪʨʦʣʠʪ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʝʪʩʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʛʨʫʥʪʘ ʠ ʧʦʥʠʞʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʠʷ. ʅʦ ʵʪʦ ʩʝʨʴʝʟʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʧʦʯʚ, ʫʩʢʦʨʝʥʥʘʷ ʢʦʨʨʦʟʠʷ ʟʘʟʝʤʣʷʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʥʝʜʦʣʛʦʚʝʯʥʦʝ ʨʝʰʝʥʠʝ, ʚʚʠʜʫ ʨʘʟʤʳʚʘʥʠʷ ʧʦʯʚ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ. 

2. ɿʘʤʝʥʘ ʛʨʫʥʪʘ ʠʣʠ ʯʘʩʪʠ ʛʨʫʥʪʘ ʚʦʢʨʫʛ ʵʣʝʢʪʨʦʜʘ ʟʘʩʳʧʢʦʡ ʩ ʚʳʩʦʢʦʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠʣʠ ʧʦʯʚʦʡ ʩ ʤʝʥʴʰʠʤ ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (ʫʛʦʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ, ʟʘʩʳʧʢʘ ʢʦʢʩʦʚʦʡ ʤʝʣʦʯʴʶ ʠ ʪ. ʧ.). ɼʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʝ 
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ʨʝʰʝʥʠʝ, ʥʦ ʠʤʝʶʱʘʷ ʥʝʩʢʦʣʴʢʦ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʨʘʙʦʪ ʠ ʪʷʞʝʣʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʪʦʠʤʦʩʪʴ 

ʪʘʢʠʭ ʨʘʙʦʪ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʩʧʝʮʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. 

3. ɻʣʫʙʠʥʥʳʝ ʟʘʟʝʤʣʠʪʝʣʠ, ʤʦʥʪʘʞ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʙʫʨʝʥʠʝ ʛʣʫʙʦʢʠʭ 

ʩʢʚʘʞʠʥ, ʛʣʫʙʠʥʦʡ ʦʪ 8 ʜʦ 100 ʤʝʪʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʫʩʪʘʥʦʚʢʦʡ ʩʪʘʣʴʥʦʡ ʰʠʥʳ ʠ 

ʟʘʩʳʧʢʦʡ ʝʝ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʦʡ ʩʤʝʩʴʶ ʩ ʭʣʦʨʠʜʦʤ ʥʘʪʨʠʷ. ʇʨʠ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʥʘ ʧʣʦʱʘʜʢʝ ʩʧʝʮʠʘʣʴʥʦʡ ʙʫʨʠʣʴʥʦʡ ʪʝʭʥʠʢʠ. ɼʘʥʥʳʡ ʚʠʜ 

ʨʘʙʦʪ ʦʯʝʥʴ ʜʦʨʦʛʦʡ ʟʘ ʩʯʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʪʨʫʜʦʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʙʫʨʝʥʠʝʤ, ʫʩʪʘʥʦʚʢʦʡ ʦʙʩʘʜʥʳʭ ʪʨʫʙ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ. ʉʪʦʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢʦʛʦ 

ʟʘʟʝʤʣʝʥʠʷ ʝʱʝ ʙʦʣʴʰʝ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʚ ʩʢʘʣʴʥʳʭ ʛʨʫʥʪʘʭ [2]. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʥʝʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʧʦʩʦʙʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʫʥʪʘ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʫʩʪʘʥʦʚʢʦʡ ʩʠʩʪʝʤ ʟʘʟʝʤʣʝʥʠʷ, ʧʨʠ 

ʧʦʤʦʱʠ ʩʝʟʦʥʥʦ-ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʇʨʠʥʮʠʧ ʨʘʙʦʪ ʫ ʚʩʝʭ ʥʠʭ ʦʜʠʥʘʢʦʚ: 

ʛʝʨʤʝʪʠʯʥʘʷ ʪʨʫʙʘ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ð ʭʣʘʜʘʛʝʥʪ: ʫʛʣʝʢʠʩʣʦʪʘ, 

ʘʤʤʠʘʢ ʠ ʜʨ. ʊʨʫʙʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʝʢʮʠʡ. ʆʜʥʘ ʩʝʢʮʠʷ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʟʝʤʣʝ ʠ 

ʥʘʟʳʚʘʝʪʩʷ ʠʩʧʘʨʠʪʝʣʝʤ. ɺʪʦʨʘʷ, ʨʘʜʠʘʪʦʨʥʘʷ ʩʝʢʮʠʷ ʪʨʫʙʳ, ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʝʤʣʠ, ʛʜʝ ʟʘʣʝʛʘʝʪ ʠʩʧʘʨʠʪʝʣʴ, ʧʘʨʳ ʭʣʘʜʘʛʝʥʪʘ ʥʘʯʠʥʘʶʪ ʢʦʥʜʝʥʩʠʨʦʚʘʪʴʩʷ ʚ 

ʨʘʜʠʘʪʦʨʥʦʡ ʩʝʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʠ ʭʣʘʜʘʛʝʥʪ ʚ ʠʩʧʘʨʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ʥʘʯʠʥʘʝʪ ʚʩʢʠʧʘʪʴ ʠ ʠʩʧʘʨʷʪʴʩʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʥʦʩʦʤ 

ʪʝʧʣʘ ʠʟ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʚ ʨʘʜʠʘʪʦʨʥʫʶ [3]. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʦʞʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʜ ʵʣʝʢʪʨʦʜʦʤ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʥʝ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʪʘʷʥʠʝ ʛʨʫʥʪʘ, ʯʪʦ ʫʩʪʨʘʥʷʝʪ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʵʬʬʝʢʪʘ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʘ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ, ʧʨʠʯʠʥʳ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ ʝʩʪʴ 

ʢʨʘʝʫʛʦʣʴʥʳʡ ʢʘʤʝʥʴ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʦʰʣʠʩʴ 

ʚ ʢʘʢʦʤ-ʣʠʙʦ ʝʜʠʥʩʪʚʝʥʥʦʤ ʤʥʝʥʠʠ ʠʣʠ ʪʝʦʨʠʠ. ɺʩʝ ʠʟ-ʟʘ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ, ʠʟ-ʟʘ ʯʝʛʦ ʛʨʫʥʪ ʧʨʠʦʙʨʝʪʘʝʪ ʩʣʦʞʥʫʶ ʪʨʝʭʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʜʠʥʦʯʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʟʘʟʝʤʣʠʪʝʣʝʡ ʥʘ ʜʝʣʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 100% ʥʝʚʝʨʝʥ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʚ ʪʘʢʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʢʘʢ FROST 3DUNIVERSAL) ʠ ʩʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʚʳʚʝʜʝʥʠʝ ʨʘʟʥʦʛʦ ʚʠʜʘ ʟʘʚʠʩʠʤʦʩʪʝʡ (ʦʪ ʛʣʫʙʠʥʳ ʟʘʟʝʤʣʝʥʠʷ, ʦʪ 

ʩʢʦʨʦʩʪʠ ʧʨʦʤʝʨʟʘʥʠʷ, ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʠ ʜʨ.) ʧʨʠ ʧʦʤʦʱʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʠʩʪʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

ʩʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʨʦʩʩʠʡʩʢʠʤ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ: ʩʨʘʚʥʠʪʴ ʵʪʠ ʜʚʝ ʩʠʩʪʝʤʳ ʠ ʧʦʩʪʘʨʘʪʴʩʷ ʚʳʷʚʠʪʴ, ʢʘʢʘʷ ʞʝ ʠʟ ʥʠʭ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʈʉɹʋ ʠ ʄʉʌʆ, ʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. ɼʘʥʥʘʷ 

ʪʝʤʘ ʷʚʣʷʝʪʩʷ ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʚ ʥʘʰʠ ʜʥʠ ʵʢʦʥʦʤʠʢʫ ʥʝʣʴʟʷ 

ʥʘʟʚʘʪʴ ʩʪʘʙʠʣʴʥʦʡ, ʘ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʧʦʤʦʞʝʪ ʝʡ 

ʚʳʡʪʠ ʠʟ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʵʪʠ ʩʠʩʪʝʤʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʥʘʣʦʛʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʴʶ ʠ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʚʝʩʪʦʨʦʚ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ. ɼʘʥʥʘʷ ʪʝʤʘ 

ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʵʢʦʥʦʤʠʢʦʡ, ʯʪʦ ʜʘʝʪ ʥʦʚʳʝ ʟʥʘʥʠʷ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ. 

ʉʪʘʪʴʷ ʧʨʠʛʦʜʠʪʩʷ ʠ ʙʫʜʝʪ ʦʯʝʥʴ ʧʦʣʝʟʥʘ ʚʩʝʤ, ʢʪʦ ʭʦʪʴ ʢʘʢ-ʪʦ ʩʚʷʟʘʥ ʩʦ ʩʬʝʨʦʡ 

ʙʠʟʥʝʩʘ, ʙʫʭʛʘʣʪʝʨʠʠ, ʫʯʝʪʦʤ ʠ ʘʥʘʣʠʟʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʩʩʠʡʩʢʘʷ ʩʠʩʪʝʤʘ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʠʥʚʝʩʪʦʨʳ, ʢʦʤʧʘʥʠʠ, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ. 
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ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʞʝ ʩʪʘʥʜʘʨʪʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ. ʈʦʩʩʠʡʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

ʢʘʞʫʪʩʷ ʙʣʠʞʝ ʢ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʥʦ ʧʦʯʝʤʫ ʥʝʣʴʟʷ ʧʦʚʩʝʤʝʩʪʥʦ ʧʝʨʝʡʪʠ ʥʘ ʤʠʨʦʚʳʝ, 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ? ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʚʦʧʨʦʩ, 

ʢʦʪʦʨʳʡ, ʧʦʯʝʤʫ ʪʦ, ʦʙʩʫʞʜʘʝʪʩʷ ʥʝ ʩʪʦʣʴ ʘʢʪʠʚʥʦ, ʢʘʢ ʭʦʪʝʣʦʩʴ ʙʳ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʞʝ ʩʪʘʥʜʘʨʪʳ ʵʬʬʝʢʪʠʚʥʝʝ ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʨʝʘʣʠʡ, 

ʭʦʪʝʣʦʩʴ ʙʳ ʩʨʘʚʥʠʪʴ ʵʪʠ ʜʚʝ çʩʠʩʪʝʤʳè. ɺʳʷʚʠʪʴ ʠʭ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. 

ʉʪʦʠʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʪʘʥʜʘʨʪʘʤʠ ʟʘʢʣʶʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʫʯʝʪʘ, ʥʦ ʠ ʚ ʩʘʤʠʭ ʧʦʜʭʦʜʘʭ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

ʦʪʯʝʪʥʦʩʪʠ.  

ʅʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ ʦ ʮʝʣʷʭ. ɼʣʷ ʢʦʛʦ ʞʝ ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ? 

ʎʝʣʴʶ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʨʝʜʠʪʦʨʘʤ ʠ ʠʥʚʝʩʪʦʨʘʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

(ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ). ʆʪʯʝʪʥʦʩʪʴ ʧʦ ʈʦʩʩʠʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʙʦʣʴʰʝ ʥʘ ʢʦʥʪʨʦʣʝ ʬʠʩʢʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ 

ʮʝʣʷʭ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʠʷ ʥʘʣʦʛʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʇʨʠ ʪʘʢʦʡ 

ʨʘʟʥʠʮʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʦʪʯʝʪʥʦʩʪʝʡ 

ʧʨʦʩʪʦ ʥʝʠʟʙʝʞʥʳ [1]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʄʉʌʆ ʠ ʈʉɹʋ 

1. ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʚʠʪʩʷ ʚ ʧʨʠʦʨʠʪʝʪʝ.  

ɺ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʩʝ ʩʚʝʜʝʥʠʷ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʪʦ ʝʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘʜ ʶʨʠʜʠʯʝʩʢʠʤ. ʊʦ ʝʩʪʴ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ 

ʫʯʝʪʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʘʞʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʥʝʞʝʣʠ ʯʝʤ ʚ ʈʦʩʩʠʠ, ʛʜʝ 

ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʥʫʞʥʦ ʫʜʝʣʠʪʴ ʧʨʘʚʠʣʴʥʦʤʫ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ 

ʦʧʝʨʘʮʠʡ, ʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʣʠʙʦ ʚʦʦʙʱʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʣʠʙʦ 

ʦʪʦʜʚʠʛʘʝʪʩʷ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ. 

ʊʘʢʞʝ ʚ ʜʘʥʥʦʤ ʧʦʜʧʫʥʢʪʝ ʭʦʪʝʣʦʩʴ ʙʳ ʫʧʦʤʷʥʫʪʴ ʘʨʝʥʜʫ, ʚʝʜʴ ʧʦʜʭʦʜʳ ʢ ʥʝʡ 

ʦʪʣʠʯʘʶʪʩʷ. ɺ ʄʉʌʆ ʦʥʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʳʛʦʜ ʠ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʜʦʣʝʡ ʘʢʪʠʚʦʚ, ʤʝʞʜʫ ʘʨʝʥʜʘʪʦʨʦʤ ʠ ʘʨʝʥʜʦʜʘʪʝʣʝʤ. ɽʩʣʠ ʘʨʝʥʜʘ 

ʧʝʨʝʥʦʩʠʪ ʥʘ ʘʨʝʥʜʦʜʘʪʝʣʷ ʚʩʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʠʩʢʠ, ʪʦ ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʬʠʥʘʥʩʦʚʘʷ. 

ɺ ʈʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʘʭ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʘʨʝʥʜʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝ ʥʘ ʩʫʪʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ, ʘ ʥʘ ʬʦʨʤʝ ʜʦʛʦʚʦʨʘ. ʇʨʠ ʦʪʨʘʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ʩʜʝʣʢʠ 

ʬʦʨʤʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʥʦʛʠʝ 

ʜʦʛʦʚʦʨʳ ʘʨʝʥʜʳ, ʢʦʪʦʨʳʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʘʭ ʫʯʠʪʳʚʘʶʪʩʷ ʢʘʢ 

ʦʧʝʨʘʮʠʦʥʥʳʝ, ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʬʠʥʘʥʩʦʚʘʷ 

ʘʨʝʥʜʘ, ʯʪʦ ʠʤʝʝʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ. ʕʪʦ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ 

ʦʩʥʦʚʥʳʭ ʨʘʟʣʠʯʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʉʌʆ ʩʫʱʝʩʪʚʫʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʨʠʩʢʠ ʠ ʚʳʛʦʜʳ ʦʪ 

ʚʣʘʜʝʥʠʷ ʨʝʟʝʨʚʘʤʠ ʧʝʨʝʜʘʶʪʩʷ, ʘ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦ ʢʦʥʪʨʘʢʪʫ ʝʱʝ ʥʝ 

ʧʝʨʝʜʘʥʦ ʧʦʢʫʧʘʪʝʣʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʪʘʢʠʝ ʨʝʟʝʨʚʳ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴʩʷ ʚ ʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʘʭ. 

ɺ ʈʉʌʉ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʧʨʠʟʥʘʥʠʠ ʘʢʪʠʚʘ ʚ ʩʦʩʪʘʚʝ ʙʘʣʘʥʩʦʚʦʛʦ 

ʦʪʯʝʪʘ ʧʝʨʝʜʘʯʘ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʝʡ, ʭʦʪʷ ʵʪʦ ʧʨʷʤʦ ʥʝ 

ʫʢʘʟʘʥʦ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʇɹʋ. ʅʦ ʧʦʧʳʪʘʡʪʝʩʴ ʦʪʨʘʟʠʪʴ ʚ ʨʦʩʩʠʡʩʢʦʤ ʫʯʝʪʝ 



 

47 

 

ʢʘʢʠʝ-ʣʠʙʦ ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ, ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʢʦʪʦʨʳʝ ʧʦ 

ʢʦʥʪʨʘʢʪʫ ʝʱʝ ʥʝ ʙʳʣʠ ʧʝʨʝʜʘʥʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʶʨʠʜʠʯʝʩʢʦʡ ʬʦʨʤʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʘ ʧʨʠ ʦʪʨʘʞʝʥʠʠ 

ʬʠʥʘʥʩʦʚʦʡ ʘʨʝʥʜʳ, ʘʢʮʠʡ ʠʣʠ ʚ ʜʨʫʛʠʭ ʩʠʪʫʘʮʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʣʥʦʤʫ 

ʦʪʨʘʞʝʥʠʶ ʘʢʪʠʚʦʚ (ʠ ʦʙʷʟʘʪʝʣʴʩʪʚ), ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʢʦʤʧʘʥʠʠ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʠ ʚʦʟʤʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪʯʝʪʥʦʩʪʠ. 

ʅʘʧʨʦʪʠʚ, ʦʪʨʘʞʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʘʢʠʭ ʪʨʘʥʟʘʢʮʠʡ ʚ 

ʦʪʯʝʪʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʚʟʚʝʰʝʥʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ 

ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪʯʝʪʥʦʩʪʠ ʧʫʪʝʤ 

ʟʘʢʣʶʯʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ, ʠʤʝʶʱʠʭ ʧʦʜʭʦʜʷʱʫʶ ʧʨʘʚʦʚʫʶ ʬʦʨʤʫ ʜʣʷ ʪʘʢʠʭ ʮʝʣʝʡ. 

2. ʇʝʨʚʠʯʥʳʡ ʜʦʢʫʤʝʥʪ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʫʞʜʝʥʠʝ? 

ʇʝʨʚʠʯʥʳʡ ʜʦʢʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʟʘʧʠʩʠ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ 

ʫʯʝʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ʆʥ ʠʤʝʝʪ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʩʫʞʜʝʥʠʝ ʙʫʭʛʘʣʪʝʨʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʘʜ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʴʶ ʜʦʤʠʥʠʨʫʝʪ ʶʨʠʜʠʯʝʩʢʘʷ ʬʦʨʤʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ.  

ɺ ʢʘʢʠʭ ʞʝ ʩʠʪʫʘʮʠʷʭ, ʩʦʛʣʘʩʥʦ ʄʉʌʆ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʫʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʷʶʱʠʤ? ʇʦʧʨʦʙʫʶ ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

1) ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʛʦʚʦʨʦʚ ʘʨʝʥʜʳ ʠ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2) ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʘ ʘʤʦʨʪʠʟʘʮʠʠ, ʩʨʦʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʧʦʣʝʟʥʦʛʦ), ʘ ʪʘʢʞʝ 
ʚʝʣʠʯʠʥʳ ʣʠʢʚʠʜʘʮʠʦʥʥʦʡ ʩʪʦʠʤʦʩʪʠ. 

3) ʆʮʝʥʢʘ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʮʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ 
ʘʢʪʠʚʦʚ ʠ ʩʧʨʘʚʝʜʣʠʚʦʡ ʩʪʦʠʤʦʩʪʠ. 

4) ɺʳʙʦʨ ʩʪʘʚʢʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʚʝʜʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. [2] 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʚʝʩʴ ʧʝʨʝʯʝʥʴ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ. 

ʈʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʜʦʚʝʨʷʝʪ ʙʫʭʛʘʣʪʝʨʘʤ 

ʧʨʠʤʝʥʷʪʴ ʩʚʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʫʞʜʝʥʠʝ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʫʞʜʝʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʫʯʝʪʘ, ʢʦʪʦʨʳʝ ʥʝ ʥʘʰʣʠ ʩʚʦʝʛʦ ʦʪʨʘʞʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʘʭ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. 

ʆʜʥʘʢʦ, ʙʫʭʛʘʣʪʝʨʳ ʚ ʈʦʩʩʠʠ ʦʯʝʥʴ ʨʝʜʢʦ ʩʪʘʨʘʶʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʠʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʫʞʜʝʥʠʝʤ ʠ ʧʦʡʪʠ ʧʨʦʪʠʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɺʝʜʴ ʵʪʦ 

ʢʨʘʡʥʝ ʙʦʣʴʰʦʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʜʘʞʝ ʥʝ ʧʨʠʤʝʥʷʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ 

ʫʢʘʟʘʥʥʳʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʫʞʜʝʥʠʷ. 

ɽʩʪʴ ʥʝʩʣʦʞʥʳʡ ʧʨʠʤʝʨ, ʢʦʪʦʨʳʡ ʜʦʢʘʟʳʚʘʝʪ ʵʪʦ. ʉʦʛʣʘʩʥʦ çʫʯʝʪʫ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚè ʩʨʦʢ ʘʤʦʨʪʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʠ 

ʦʞʠʜʘʝʤʦʛʦ ʩʨʦʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʦʞʠʜʘʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ (ʦʞʠʜʘʝʤʦʛʦ). ʅʦ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʙʫʭʛʘʣʪʝʨʳ ʯʘʱʝ ʚʩʝʛʦ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʣʠʰʴ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʤʠ ʛʨʫʧʧʘʤʠ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʮʝʣʷʭ ʥʘʯʠʩʣʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʜʣʷ ʥʘʯʠʩʣʝʥʠʷ 

ʘʤʦʨʪʠʟʘʮʠʠ. 

3. ɺʨʝʤʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʜʝʥʝʛ, ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʝ ʚ ʄʉʌʆ 

ɺ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ (ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ 
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ʘʢʪʠʚʳ, ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʘʢʪʠʚʳ, ʧʝʨʝʜʘʥʥʳʝ ʚ ʬʠʥʘʥʩʦʚʳʡ ʣʠʟʠʥʛ). ʕʪʦ 

ʩʚ̫ʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ ʚʨʝʤʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʜʝʥʝʛ. ʇʦʩʢʦʣʴʢʫ 

ʟʘʷʚʣʝʥʠʷ ʧʦ ʄʉʌʆ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ - 

ʵʪʦ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʦʥʮʝʧʮʠʠ ʚʨʝʤʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʜʝʥʝʛ. 

ɺ ʨʦʩʩʠʡʩʢʦʤ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʇɹʋ 19/02 çʋʯʝʪ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡè. 

ɼʠʩʢʦʥʪʠʨʦʚʘʥʠʝ ʟʜʝʩʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʟʘ ʜʦʣʛʦʚʳʝ ʮʝʥʥʳʝ ʙʫʤʘʛʠ ʠ ʢʨʝʜʠʪʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʚ 

ʫʯʝʪʥʳʭ ʟʘʧʠʩʷʭ ʥʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʠʢʘʢʠʝ ʟʘʧʠʩʠ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʩʯʠʩʣʝʥʠʶ ʩʧʨʘʚʝʜʣʠʚʦʡ ʩʪʦʠʤʦʩʪʠ ʠʣʠ ʚʦʟʤʝʱʘʝʤʦʡ 

ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ, ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʝ ʢ ʄʉʌʆ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ 

ʧʣʘʪʝʞʠ ʟʘ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ, ʟʘʧʘʩʳ ʟʘʧʘʟʜʳʚʘʶʪ ʚʦ 

ʚʨʝʤʝʥʠ. ʇʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʧʦ ʈʉɹʋ ʠ 

ʄʉʌʆ ʧʦ-ʨʘʟʥʦʤʫ. ʌʠʥʘʥʩʦʚʳʝ ʜʦʭʦʜʳ ʠ ʨʘʩʭʦʜʳ, ʥʝʷʚʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʝ ʚ 

ʧʣʘʪʝʞʥʦʡ ʩʭʝʤʝ, ʧʨʠʟʥʘʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʢʘʢ ʜʦʭʦʜʳ ʠ ʨʘʩʭʦʜʳ 

ʚ ʆʇʋ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʪʩʨʦʯʝʥʥʦʛʦ ʧʣʘʪʝʞʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʵʪʦʪ ʨʘʩʯʝʪ ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ, ʘ ʘʢʪʠʚ ʫʯʠʪʳʚʘʝʪʩʷ ʜʣʷ ʥʦʤʠʥʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʣʘʪʝʞʝʡ. ɺ ʩʣʫʯʘʝ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʘʢʪʠʚʦʚ ʩ ʙʦʣʴʰʦʡ ʟʘʜʝʨʞʢʦʡ ʧʣʘʪʝʞʝʡ ʨʘʟʥʠʮʘ ʚ 

ʩʪʦʠʤʦʩʪʠ ʵʪʠʭ ʘʢʪʠʚʦʚ ʧʦ ʈʉɹʋ ʠ ʄʉʌʆ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʫʤʤʫ. 

ʊʨʝʪʠʡ ʧʨʠʤʝʨ - ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʈʦʩʩʠʠ. ɺ ʄʉʌʆ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʪʨʘʞʘʶʪʩʷ ʣʠʙʦ 

ʧʦ ʩʧʨʘʚʝʜʣʠʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʣʠʙʦ ʧʦ ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʌʠʥʘʥʩʦʚʳʝ 

ʘʢʪʠʚʳ ʠʣʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʫʯʠʪʳʚʘʶʪʩʷ ʧʦ ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʪʘʚʢʫ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʧʦʣʫʯʝʥʠʶ ʠʣʠ ʫʧʣʘʪʝ ʚ 

ʩʚʷʟʠ ʩ ʪʘʢʠʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ɺ ʈʉɹʋ ʬʠʥʘʥʩʦʚʳʝ ʚʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʦ ʪʝʢʫʱʝʡ ʨʳʥʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ, ʧʦʜʣʝʞʘʪ ʫʯʝʪʫ ʧʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʈʘʟʤʝʨ ʧʨʝʤʠʠ ʠʣʠ 

ʜʠʩʢʦʥʪʘ ʧʦ ʬʠʥʘʥʩʦʚʳʤ ʚʣʦʞʝʥʠʷʤ ʨʘʟʨʝʰʝʥ (ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʝʥ) ʢ ʦʪʥʝʩʝʥʠʶ ʥʘ 

ʜʦʭʦʜʳ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʦʙʨʘʱʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ 

ʧʦʣʦʞʝʥʠʝ ʥʝ ʚʩʝʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʠ ʚ ʩʣʫʯʘʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʫʯʝʪʫ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʘʞʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʈʉɹʋ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʠʤʦʩʪʠ 

ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ ʠʣʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ ʬʠʥʘʥʩʦʚʳʭ ʜʦʭʦʜʦʚ ʠʣʠ ʨʘʩʭʦʜʦʚ ʦʪ 

ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʍʦʪʷ, ʢʦʥʝʯʥʦ, ʵʪʦ ʙʫʜʝʪ ʠʩʢʘʞʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ ʪʦʣʴʢʦ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʚʝʩʪʦʨʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʪʘʢʦʡ ʫʯʝʪ 

ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ. 

4. ʉʧʨʘʚʝʜʣʠʚʘʷ ʩʪʦʠʤʦʩʪʴ ʚ ʄʉʌʆ. 

ɺ ʄʉʌʆ ʩʧʨʘʚʝʜʣʠʚʘʷ ʩʪʦʠʤʦʩʪʴ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ 

ʘʢʪʠʚʦʚ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʝʡ ʩʪʦʠʤʦʩʪʠ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʘʢʪʠʚʦʚ ʠ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʪʘʢ ʠ 

ʢʦʤʧʘʥʠʡ ʚ ʮʝʣʦʤ ʙʦʣʝʝ ʚʘʞʥʘ ʠ ʟʥʘʯʠʪʝʣʴʥʘ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʧʨʠʥʠʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʧʨʘʚʝʜʣʠʚʘʷ 
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ʩʪʦʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʚʳʛʦʜ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʘʢʪʠʚʳ ʢʦʤʧʘʥʠʠ ʚ ʙʫʜʫʱʝʤ. 

ɺ ʈʉɹʋ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʲʝʢʪʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʟʘʪʨʘʪʘʤ. ʂʦʥʝʯʥʦ, 

ʥʝʢʦʪʦʨʳʝ ʇɹʋ ʪʝʧʝʨʴ (ʚ ʩʚʝʪʝ ʟʘʷʚʣʝʥʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʠ ʩ ʄʉʌʆ) ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʥʮʝʧʮʠʶ ʪʝʢʫʱʝʡ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʦ ʧʦ ʈʉɹʋ ʧʨʠʤʝʥʝʥʠʝ ʪʝʢʫʱʝʡ ʨʳʥʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʘʢʪʠʚʦʚ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ, ʯʝʤ 

ʩʧʨʘʚʝʜʣʠʚʘʷ ʩʪʦʠʤʦʩʪʴ ʚ ʄʉʌʆ. 

5. ʋʯʝʪ ʦʙʝʩʮʝʥʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʘʢʪʠʚʦʚ ʚ ʄʉʌʆ. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʷʪʴ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʘʢʪʠʚʳ ʥʘ ʧʨʝʜʤʝʪ ʦʙʝʩʮʝʥʝʥʠʷ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʄʉʌʆ (IAS) 36 

çʆʙʝʩʮʝʥʝʥʠʝ ʘʢʪʠʚʦʚè. 

ʇʨʦʚʝʨʢʘ ʘʢʪʠʚʦʚ ʥʘ ʧʨʝʜʤʝʪ ʦʙʝʩʮʝʥʝʥʠʷ ʩʦʛʣʘʩʥʦ ʄʉʌʆ (IAS) 36 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʙʘʣʘʥʩʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ, ʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʦʪ ʧʨʦʜʘʞʠ 

ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʘʢʪʠʚʦʚ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʨʦʩʩʠʡʩʢʠʝ ʇɹʋ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʨʦʚʝʨʢʫ ʘʢʪʠʚʦʚ ʥʘ ʧʨʝʜʤʝʪ ʦʙʝʩʮʝʥʝʥʠʷ ʘʢʪʠʚʦʚ. ʇʝʨʚʘʷ ʧʦʧʳʪʢʘ 

ʚʚʝʩʪʠ ʚ ʨʦʩʩʠʡʩʢʫʶ ʪʝʦʨʠʶ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʪʘʢʦʡ ʪʝʩʪ ʥʘ ʦʙʝʩʮʝʥʝʥʠʝ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʚ ʇɹʋ 14/2007 ʧʦ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ ʘʢʪʠʚʘʤ. ɺ ʧʫʥʢʪʝ 22 ʥʘʩʪʦʷʱʝʛʦ 

ʇɹʋ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ çʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʥʘ ʧʨʝʜʤʝʪ 

ʦʙʝʩʮʝʥʝʥʠʷ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʄʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠè. ʆʥʠ ʤʦʛʫʪ, ʥʦ ʥʝ ʜʦʣʞʥʳ. ɼʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʫʥʢʪʘ ʥʘ ʧʨʘʢʪʠʢʝ 

ʚʦʧʨʦʩ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʥʘʩʪʫʧʠʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ ʩʠʩʪʝʤʝ ʨʦʩʩʠʡʩʢʠʭ ʇɹʋ ʥʝ 

ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥ ʩʪʘʥʜʘʨʪ, ʘʥʘʣʦʛʠʯʥʳʡ ʄʉʌʆ (IAS) 36. 

ʅʦ ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ 

ʘʢʪʠʚʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʪʘʢʦʝ ʧʨʘʚʠʣʦ ʝʱʝ ʥʝ ʙʳʣʦ 

ʧʨʝʜʧʠʩʘʥʦ. ʄʝʞʜʫ ʪʝʤ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʚʝʨʢʠ ʦʙʝʩʮʝʥʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʘʢʪʠʚʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʤʦʞʝʪ (ʠ, ʚʝʨʦʷʪʥʦ, ʠ ʝʩʪʴ!) ʇʨʠʚʝʩʪʠ ʢ ʧʝʨʝʦʮʝʥʢʝ ʠʭ 

ʙʘʣʘʥʩʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʧʦ ʈʉɹʋ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʘʥʠʠ, 

ʦʪʨʘʞʝʥʥʳʝ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʈʦʩʩʠʠ, ʥʝ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʬʘʢʪʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʜʝʣ. ʀ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ 

ʧʨʠʥʷʪʠʷ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʆʪʩʫʪʩʪʚʠʝ ʚ ʈʉɹʋ ʪʨʝʙʦʚʘʥʠʷ ʦʙ ʠʩʧʳʪʘʥʠʠ ʥʘ ʧʨʝʜʤʝʪ ʦʙʝʩʮʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʧʨʠʟʥʘʥʠʷ ʫʙʳʪʢʦʚ ʦʪ ʦʙʝʩʮʝʥʝʥʠʷ ʩʝʨʴʝʟʥʦ ʧʦʜʨʳʚʘʝʪ ʜʦʚʝʨʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʦʪʯʝʪʥʦʩʪʠ ʚ ʈʦʩʩʠʠ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʫʪʝʤ 

ʨʝʛʫʣʷʨʥʦʡ ʧʝʨʝʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʘʷ ʨʘʟʨʝʰʝʥʘ (ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʪʨʝʙʦʚʘʥʠʝʤ) ʚ ʇɹʋ 06/01, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʫʯʠʪʳʚʘʪʴ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ. 

6. ʇʨʠʥʮʠʧ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ. 

ɺ ʈʉɹʋ ʫʧʦʤʠʥʘʝʪʩʷ ʫʧʦʤʷʥʫʪʳʡ ʧʨʠʥʮʠʧ, ʥʦ ʦʯʝʥʴ ʯʘʩʪʦ ʦʥ ʥʘʨʫʰʘʝʪʩʷ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʄʉʌʆ ʫʯʝʪ ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʞʘʪʴ ʦʧʝʨʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ. ɺ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʄʉʌʆ, ʨʘʩʭʦʜʳ ʦʪʨʘʞʘʶʪʩʷ ʚ 

ʦʪʯʝʪʝ ʦ ʩʦʚʦʢʫʧʥʦʤ ʜʦʭʦʜʝ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʙʦʣʝʝ ʪʦʯʥʦʤ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʦʭʦʜʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʢʘʢ ʦʥʠ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʈʉɹʋ. 



 

50 

 

ʈʘʟʣʠʯʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʩʪʘʥʜʘʨʪʦʚ ʄʉʌʆ ʠ ʈʉɹʋ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʘʢʪʠʢʝ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ʇʝʨʚʘʷ ʧʨʠʯʠʥʘ - ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ 

ʨʦʩʩʠʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ 

ʨʦʩʩʠʡʩʢʠʝ ʙʫʭʛʘʣʪʝʨʳ ʥʝ ʩʪʨʝʤʷʪʩʷ ʩʣʝʜʦʚʘʪʴ ʧʦʣʦʞʝʥʠʷʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, 

ʠʟʣʦʞʝʥʥʳʤ ʚ ʇɹʋ. ʊʨʝʪʴʷ ʧʨʠʯʠʥʘ - ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʙʫʭʛʘʣʪʝʨʦʚ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʧʠʩʘʥʥʳʭ ʚ ʇɹʋ [3]. 

ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʨʘʟʣʠʯʠʷʤ ʷ ʭʦʪʝʣ ʙʳ ʦʪʤʝʪʠʪʴ 

ʨʘʟʣʠʯʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʩʪʘʥʜʘʨʪʦʚ ʄʉʌʆ ʠ ʈʉɹʋ ʚ ʧʨʘʢʪʠʢʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ. 

ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʦʪʯʝʪʥʦʩʪʴʶ, 

ʩʦʩʪʘʚʣʝʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʠ ʦʪʯʝʪʥʦʩʪʴʶ ʧʦ ʄʉʌʆ 

ʙʳʣʘ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʧʨʘʚʠʣ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʨʘʟʣʠʯʠʷ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ 

ʨʦʩʩʠʡʩʢʠʝ ʙʫʭʛʘʣʪʝʨʳ ʥʝ ʩʦʙʣʶʜʘʶʪ ʧʨʘʚʠʣʘ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʇʨʘʚʠʣʘʭ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. 

ʄʥʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʯʝʪʫ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʨʦʩʩʠʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʠ ʦʙʳʯʥʦ ʥʝ 

ʚʳʧʦʣʥʷʶʪʩʷ [4]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʤʥʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʯʝʪʥʦʩʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʥʝʩʝʪ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʠʥʚʝʩʪʦʨʦʚ. 

ɿʜʝʩʴ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʙʘʥʢʠ, ʢʦʪʦʨʳʝ ʠʩʭʦʜʷ ʠʟ ʨʦʩʩʠʡʩʢʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʢʘʞʫʪʩʷ ʧʨʠʙʳʣʴʥʳʤʠ, ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʥʘʦʙʦʨʦʪ, 

ʦʢʘʟʘʣʠʩʴ ʫʙʳʪʦʯʥʳʤʠ. ʕʪʦʪ ʬʘʢʪ ʣʠʰʴ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʦʪʯʝʪʥʦʩʪʴ ʈʉɹʋ 

ʦʢʘʟʳʚʘʝʪʩʷ ʙʝʩʧʦʣʝʟʥʦʡ ʧʨʠ ʦʮʝʥʢʝ ʚʳʛʦʜʳ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ. 

ɺʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʥʷʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʬʠʥʘʥʩʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʪ ʝʝ ʢʘʯʝʩʪʚʘ ʟʘʚʠʩʠʪ ʩʪʦʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ. ɺ ʥʘʰʝ ʚʨʝʤʷ, 

ʥʝʩʦʤʥʝʥʥʦ, ʠʥʬʦʨʤʘʮʠʷ ʠʛʨʘʝʪ ʨʦʣʴ ʩʘʤʦʛʦ ʮʝʥʥʦʛʦ ʨʝʩʫʨʩʘ. ɽʩʣʠ ʢʦʤʧʘʥʠʷ 

ʩʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʥʚʝʩʪʦʨʘʤ ʥʘʠʙʦʣʝʝ ʧʦʥʷʪʥʫʶ, ʜʦʩʪʦʚʝʨʥʫʶ, ʧʦʣʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʝʤ ʬʠʥʘʥʩʦʚʦʤ ʧʦʣʦʞʝʥʠʠ, ʪʦ ʦʥʘ ʷʚʥʦ ʧʦʣʫʯʠʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʟʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʩʣʫʞʘʪ 

ʵʪʦʡ ʮʝʣʠ ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʯʝʤ ʨʦʩʩʠʡʩʢʠʝ. 

ʇʦ ʬʘʢʪʫ, ʈʦʩʩʠʡʩʢʘʷ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʣʦʛʦʚʳʝ. ʀ ʚ ʮʝʣʦʤ ï ʵʪʦ ʥʝ 

ʫʜʠʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʦʯʝʥʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʦʡ ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʝʪʘ 

ʟʘʥʠʤʘʣʦʩʴ ʄʠʥʠʩʪʝʨʩʪʚʦ ʌʠʥʘʥʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸ ʝʛʦ ʮʝʣʠ ʷʚʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʮʝʣʝʡ ʠʥʚʝʩʪʦʨʦʚ ʠ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʙʠʟʥʝʩʘ. ʇʦʵʪʦʤʫ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʚ ʢʨʫʧʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʦʪʯʝʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʦʩʦʙʳʤ ʧʨʘʚʠʣʘʤ ʜʣʷ ʢʘʞʜʦʡ ʨʦʩʩʠʡʩʢʦʡ 

ʢʦʤʧʘʥʠʠ. ɽʩʣʠ ʢʦʤʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʴ ʟʘʝʤʥʳʡ ʢʘʧʠʪʘʣ, ʪʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʠʪʴ ʦʪʯʝʪʥʦʩʪʴ, 

ʩʦʩʪʘʚʣʝʥʥʫʶ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ.  

ʕʪʦ ʥʝ ʝʩʪʴ ʭʦʨʦʰʦ, ʚʝʜʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, 

ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʦʙʷʟʘʥʳ ʩʦʜʝʨʞʘʪʴ ʰʪʘʪ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʦʪʯʝʪʥʦʩʪʝʡ: ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ, ʈʉɹʋ ʠ ʄʉʌʆ. ʂʦʥʝʯʥʦ, ʜʣʷ ʨʳʥʢʘ 
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ʪʨʫʜʘ ʵʪʦ ʭʦʨʦʰʝʝ ʷʚʣʝʥʠʝ, ʦʜʥʘʢʦ ʵʪʦ ʧʣʦʭʦ ʜʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʟʥʝʩʘ.  

ʍʦʯʝʪʩʷ ʚʝʨʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʙʣʠʞʝʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʩʠʩʪʝʤ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʝʝ ʟʘʪʨʘʪʥʦʡ ʧʦ ʚʨʝʤʝʥʠ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ, ʙʦʣʝʝ ʣʝʛʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʨʦʩʩʠʡʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʨʳʥʢʘʤʠ ʢʘʧʠʪʘʣʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʣʴʥʝʡʰʘʷ ʨʘʟʨʘʙʦʪʢʘ ʨʦʩʩʠʡʩʢʠʭ ʇɹʋ ʠ ʧʨʠʙʣʠʞʝʥʠʝ ʠʭ ʢ ʄʉʌʆ 

ʙʫʜʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʚ ʩʘʤʦʡ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʢʘ ʯʪʦ ʚʩʸ ʵʪʦ ʦʩʪʘʝʪʩʷ ʣʠʰʴ ʙʣʘʛʠʤʠ ʧʦʞʝʣʘʥʠʷʤʠ. 
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Abstract: in the modern world, in the conditions of the development of information 

technologies, an increasing role for accounting work is played by various information 

systems. The market offers various methodical information systems for accountants, which 

allow you to quickly and remotely update the knowledge of the accountant. Typically, such 

systems are offered by publishers, issuing magazines and newspapers in the field of 

accounting, and developers of software for economic purposes. However, the proposed 

systems often do not contain all the necessary information in the complex, and the 

accountant is forced to address to different sources of information simultaneously. 

It is necessary to create a single methodological information system that covers all the 

needs of a "standard accountant". This system should not only be relevant, but also 

economically feasible for an average commercial enterprise. 

Keywords: accounting systems, model, information economy. 

 

ʈʆʃʔ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ  

ɺ ɹʋʍɻɸʃʊɽʈʉʂʆʁ ʈɸɹʆʊɽ 

ɺʠʥʥʠʯʝʥʢʦ ɼ.ʌ. (ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 
 

ɺʠʥʥʠʯʝʥʢʦ ɼʠʘʥʘ ʌʝʣʠʢʩʦʚʥʘ ï ʩʪʫʜʝʥʪ, 

ʬʘʢʫʣʴʪʝʪ ʫʧʨʘʚʣʝʥʠʷ, 

 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʩʝ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʜʣʷ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʨʘʙʦʪʳ ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ. ʅʘ ʨʳʥʢʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʜʣʷ ʙʫʭʛʘʣʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʠ ʫʜʘʣʝʥʥʦ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʟʥʘʥʠʷ 

ʙʫʭʛʘʣʪʝʨʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʶʪʩʷ ʠʟʜʘʪʝʣʴʩʪʚʘʤʠ, 

ʚʳʧʫʩʢʘʶʱʠʤʠ ʞʫʨʥʘʣʳ ʠ ʛʘʟʝʪʳ ʚ ʦʙʣʘʩʪʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʜʥʘʢʦ, ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʟʘʯʘʩʪʫʶ, ʥʝ ʩʦʜʝʨʞʘʪ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʣʝʢʩʝ ʠ 

ʙʫʭʛʘʣʪʝʨ ʚʳʥʫʞʜʝʥ ʦʙʨʘʱʘʪʴʩʷ ʢ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʦʢʨʳʚʘʶʱʝʡ ʚʩʝ ʧʦʪʨʝʙʥʦʩʪʠ çʪʠʧʦʚʦʛʦ ʙʫʭʛʘʣʪʝʨʘè. ʕʪʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʦʡ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʜʣʷ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ. 

 

The information economy confronts the accounting systems with new problems and 

goals. For example, one of the main problems today is the integration of existing types of 
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accounting in national systems: tax, management, financial, social. In addition, due to the 

transformation processes of accounting and auditing systems, the requirements and 

functions of accounting workers are changing, which today must not only be able to work 

with accounting information systems, but also be able to model, modify and analyze them. 

Applied information technologies have a significant impact on the development of 

accounting systems due to their relevance in the field of accumulation and systematization of 

accounting information. That in general form forms the basis of the information economy. 

The study of issues related to the formation of information systems in the economy is 

becoming increasingly important, since the very principle of information generation has 

special characteristics. For example, in the comparative ease of information creation, its 

reliability is difficult to determine, and the absence of barriers to its dissemination is often 

put in opposition to its controllability. Obviously, this affects many decisions, especially 

when it comes to accounting information, the level of reliability and controllability is a 

matter that constantly occupies the minds of both researchers and accounting specialists. 

In fact, strengthening the capabilities of mankind in the perception of information with 

the help of the means of accelerating the transfer of information (telephone 

communication, personal computers, the Internet, cloud technologies) created by him 

inevitably changed the very nature of its perception. Selecting the most frequently 

repeated in the information elements and regular links with them, it became possible to 

formulate certain norms and standards, in comparison with which actual events can be 

evaluated. Such special characteristics served as the basis for the creation of global 

principles, rules and standards for accounting and auditing, which was the impetus for the 

transformation of the global financial system. 

Information economy is a fundamental background for the development of the global 

financial system, since in general the financial system operates exclusively with information. 

Starting with deposits that contain information about the amount of money held by an 

economic entity, up to complex processes of high-frequency trading algorithms. Table 1 

shows the main steps that contributed to the transformation of the financial system. 
 

Table 1. Transformation of the financial system 
 

N 
Stages of transformation of the 

financial system 
Phase 

Subject 

 

1 

Systematization and authorization 

of the entire retail securities 

market 

1971-1973 

National 

Association of 

Securities Dealers 

(NASDAQ) 

2 
the creation of a global option 

pricing concept 

1973-1981 

the Black-Scholes 

option pricing 

model 

 

3 

development of automated control 

systems for internal processes of 

enterprises 

System analysis and 

program 

development 

(SPAG) 

4 

Standardization of principles for 

the transfer of accounting 

information 

1981- Nowadays 

International 

Financial Reporting 

Standards 

(IFRS) 
 

Source: [1]. 
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The global financial system in the global space defines the framework for legal 

relations between various public institutions and formal and informal economic entities, 

which together contributes to the intensification of international flows of financial capital 

for the purposes of investing and financing trade and business. At the same time, it seems 

obvious that the influence of, first of all, the accounting information on the financial 

system was strengthened at the end of the 19th century. during the first wave of 

globalization of the economy. This stage is characterized by the development of central 

banks, multilateral treaties and intergovernmental organizations aimed at increasing the 

transparency, regulation and efficiency of international markets and information that is 

rotating on them. 

In the middle of XX century. IBM engineers developed software templates for 

payroll and accounting purposes. At the same time, data was stored locally, unlike the 

mechanical punch cards that existed at the time. This allowed us to talk about the 

created programs as working in real time mode, since there was no longer a need for 

long processing punched cards. This direction has been widely developed in the field 

of management accounting. However, it should be noted that the basis for creating 

such templates was the large spreadsheets used in accounting at the dawn of the 

development of computer technologies [2]. 

The process of globalization in the last two decades has created the conditions for 

international convergence in financial reporting. As a result, more than 100 countries, with 

both developed and emerging economies, either completely switched to International 

Financial Reporting Standards (IFRS), or obliged public companies to apply IFRS for the 

preparation of financial statements. 

It seems that, theoretically, the adoption of IFRS has a number of advantages for 

investors, for example, providing more relevant and internationally comparable financial 

information and increasing the efficiency of concluded contracts between counterparties. 

International standards affect national accounting in two ways: by partial 

implementation in legislative requirements and local standards, or by directly adopting full 

IFRS for a significant number of enterprises, for example, credit institutions. 

As for the reforms carried out in this country in this direction, they significantly 

complicated the achievement of the set goals. For example, as a result of the reform of 

Russian education, training was reduced by one year (the transition from a five-year 

training of specialists to a four-year one), an independent direction of bachelor's training 

in the specialty "Accounting, Analysis and Audit" was abolished, and so on.[3] 

In our opinion, all of the above cannot have positive consequences for the 

implementation of educational programs and training of specialists in the field of 

accounting. 

At the same time, accounting information systems (AIS) remain a vital component of 

the accounting profession. In the development of any modern national accounting system 

today, the following common features are obvious (Figure 1). 
 

 

Fig. 1. Features of modern national accounting system 
 

 

 



 

55 

 

In turn, AIS not only support accounting and financial business processes, but often 

create information that is useful not only to accountants, for example, to entities engaged 

in marketing, manufacturing or human relations activities (Table 2). 
 

Table 2. AIS information 
 

Application of AIS information  

Supply chain 

Demand trends, number of fixed assets and 

warehouse management, supplier relations 

management 

Finance 

Cash and asset management, multi-firm and 

multi-currency management, summary of credit card 

transactions 

Marketing 
Sales management and sales forecasts, customer 

relationship management 

Human resources 
labor force planning and employment 

management, payroll and management reports 

Production 
Inventory summaries, product cost analysis, 

material consumption planning 
 

[1] 

 

Against this background, the transformation process can be very useful for those 

financial systems that have the right strategy and are permanent. 

In addition, an increase in the share of automation of accounting and auditing processes 

in the financial system provokes an increase in the demand for IT professionals in the 

financial industry. 

In turn, the use of cloud computing will allow small businesses to outsource some 

business processes that cannot be implemented or are inappropriate for self-

implementation. 

Also, enterprises will be able to operate using higher computing power. 

In general, the relationship between business processes based on information can be 

presented in the form of a situational map (Figure 2), which shows the main ways of 

interaction of all participants and users of the accounting system. 
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Fig. 2. Users of the accounting system [4] 
 

In such circumstances it is quite obvious that it is accounting information and 

accounting information systems that should fulfill one of the most important tasks - to 

predict and reduce the risks of crisis phenomena. 

In the modern world, in the conditions of the development of information technologies, 

an increasing role for accounting work is played by various information systems. The 

market offers various methodical information systems for accountants, which allow you to 

quickly and remotely update the knowledge of the accountant. Typically, such systems are 

offered by publishers, issuing magazines and newspapers in the field of accounting, and 

developers of software for economic purposes. In our opinion, the proposed systems, often 

do not contain all the necessary information in the complex, and the accountant is forced 

to apply to different sources of information simultaneously. 

In our opinion, it is necessary to create a single methodological information system 

covering all the needs of a "standard accountant." This system should not only be fully 

comprehensively filled and relevant, but also economically feasible for the average 

commercial enterprise. 

Given the current needs of the accountant (and the company's management), we 

believe that the methodical information system (MIS) must meet the following criteria: 

1. Subject integrity and fullness. 

MIS should contain a sufficiently large number of materials (articles) on accounting 

and taxation. Methodical materials of the system must have subject integrity and cover all 

typical areas of accounting at an average commercial enterprise. 

2. Reliability. 

Materials of the information system must be reliable. Reliability can be supported by 

references to legislation, arbitration practice, 

letters from ministries and departments, etc. The author's opinion in articles should be 

clearly indicated, so as not to mislead the users of the system. 
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3. Universality. 

IIAs should be targeted at a wide range of users. It should not be unnecessarily 

specialized for a particular industry, peculiarities of non-typical accounting, and so on. 

4. High professional level. 

Materials of the information system should be oriented towards a professional 

accountant, who uses them constantly in their practical activities, and not only for the 

purpose of training. 

5. Availability of the presentation of the material. 

Materials of the information system should be understandable to the user who has a 

specialized education and who knows the basics of accounting and taxation. Articles 

should be written in an accessible language, not overloaded with unnecessary information, 

be as brief and informative as possible, do not require much time for reading and studying. 

6. Ease of use. 

The IIA should have a clear structure. It should have a convenient advanced search, 

through which the user could easily find the necessary material. To work with it, no 

further training is required. The interface of the system should be convenient, pleasant, 

intuitive, with the ability to print necessary materials, create bookmarks, forward links to 

other users, and so on. 

7. Practical value. 

Practical examples on accounting and taxation should be applicable in practice, 

materials should contain information about: situations that exist in practice; situations, 

which most often cause questions from accountants; ambiguous situations, and so on. 

The articles should be written by experts in the field of accounting and taxation, 

who have extensive practical experience in the field of accounting, accounting 

consulting, and so on. 

Since the vast majority of accountants use the accounting program for daily work, it is 

desirable that the information system also contain information on how to reflect a 

particular situation with the help of this program. 

Articles describing the specifics of registration of accounting situations in the 

accounting program, along with theoretical aspects, in our opinion, significantly enhance 

the practical value of MIS. 

8. Relevance. 

The materials of the IIAs should be current and contain the publication date so that the 

user can assess how relevant the information he receives. 

It is desirable that the system has a news feed, from which the user could learn about: 

news of legislation, developments in accounting and taxation (major seminars, 

conferences, etc.), technical innovations in the field of information technology (new sites 

and services on the network Internet, development of software solutions, etc.), related to 

accounting, and so on. 

9. Accessibility for use. 

As a rule, today MIS are offered to users in electronic form. In paper form, only 

magazines, newspapers and books are offered. And even then, it is now difficult to find a 

magazine, newspaper or book that would not be offered in an alternative electronic form. 

Another question is that many users prefer to read the paper version, because of the habit, 

or because of the limitations of technical capabilities. MIS, offered in electronic form, can 

also be offered on various media, such as: a compact disc, a portable storage medium (a 

so-called "flash drive"), access to the site. 
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It is assumed that access to the site on the Internet is the best option for since it is 

possible from any computer (it is enough to know the login and password), and the system 

can be updated almost daily, whereas the exchange of such information carriers as a 

compact disk or "flash drive" occurs mostly twice a month. 

However, technical restrictions on the use of the Internet in Russia are still quite 

common, so we will consider that the information system offered on two media at the 

same time is the most accessible for use: a website on the Internet and a CD-ROM (or a 

"flash drive"). 

10. Possibility of individual consultations. 

Typically, the accountant is looking for a specific "his situation" in information 

systems, but it has individual nuances that are not described anywhere. In this case, the 

accountant requires an individual consultation on his problem with the relevant specialist 

(consultant, auditor, lawyer). If the MIS offers the user the opportunity to consult with 

such professionals, this is a significant advantage of the information system. 

11. Feedback. 

Many users of the information system may be interested in feedback from the 

developers of the system to: report errors; express a wish or gratitude; suggest to consider 

an interesting situation that is absent in the information system, etc. Therefore, any 

modern information system should provide an opportunity for feedback. 

12. Economic feasibility. 

One of the most important criteria is the cost of the information system. No matter how 

perfect the IIA, the head of the organization deciding to purchase it will correlate the 

possible benefits from its use with the costs of acquiring and maintaining the system. 

As a rule, the cost of the information system consists of the cost of the system itself, as 

well as the cost of its maintenance. 

The cost of the information system itself can depend on the amount of information 

(information blocks) to which the user will have access. In this regard, system developers 

can offer various tariff plans, for example: "Small Enterprise", "PROF Tariff", etc., in 

which a set of specific information blocks is offered. 

In addition, the cost of the system can depend on the number of jobs on which it will 

be used. 

The cost of escort is in most cases offered on a subscription basis in the form of 

monthly payments. 

With regard to assessing the economic effectiveness of the application of the 

information system, it is not easy to assess it. But you can try to do this using the known 

methods used to determine the economic effect of the IT project implementation [5]. 

Most often, three main financial methods are used to determine investments in an IT 

project: 

- NPV (Net present value) - net present value or net present value; 

- IRR (Internal rate of return) - internal rate of return, or internal rate of return; 

- Payback - the payback period of investments. 

The classical approach to the investment project implies a certain sequence of actions 

to assess the future effect, thus, it is necessary: 

- Identify specific areas where it is possible to obtain benefits from the introduction 

(reducing inventory stocks, accelerating the turnover of funds, increasing the rhythm of 

production, etc.); 

- estimate the likely cost savings in these areas without introducing the system in 

question, using some other means; 
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- Estimate the likely cost savings in these areas in the case of the implementation of the 

system, determine the elements of the revenue stream and the time of their receipt during 

the project; 

- Calculate the complex of classical indicators of investment projects (Net Present 

Value, NPV, Internal Rate of Return, IRR, Payback Period, PP), Value Added (Economic 

Value Added, EVA) ); 

- with a positive NPV, carry out an analysis for sensitivity, indicating that the project 

is able to withstand the risks of postponing the expiration dates and exceeding costs; 

- To distribute the costs associated with the project, by departments and correlate them 

with the budgets of the units. 

However, this "scenario" has significant drawbacks. The fact is that the weaknesses in 

calculating NPV and PP are the great importance of the discount rate, which is determined 

exclusively by experts, and, more importantly, the lack of accounting for project revenues 

outside the payback period under consideration. 

Finally, the biggest problem with classical methods is that they take into account only 

the direct benefits of implementation, but it's hard to argue with the fact that in fact it is 

only the "tip of the iceberg" effects from the implementation of the ERP system [4]. 

It is clear that the larger the automation project, the greater the percentage of possible 

benefits relates to the category of indirect. 

World experience in operating the company's management systems shows that the 

main benefits lie in the field of indirect, additional effects, second-level effects. These 

include: 

- organizational changes (distribution of duties and responsibilities); 

- increase in efficiency and regulation of processes (production and financial 

discipline); 

- a single information space (reliability and accessibility of information); 

- reducing the risk of making an erroneous management decision; 

- standardization of processes, documents, reporting, support of IT systems. 

Thus, the management of the company deciding on the acquisition of the information 

system should take into account both direct and indirect benefits from the acquisition and 

implementation of information systems for accounting. 
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