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ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

 
Ɂɚɞɚɱɚ ɡɚɤɥɸɱɚɬɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɡɚɞɚɧɧɨɝɨ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɦɚɹɬɧɢɤɚ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɹɜɥɹɟɬɫɹ ɜɵɯɨɞɨɦ ɝɢɫɬɟɪɟɡɢɫɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ - ɥɸɮɬɚ, ɚ ɜɯɨɞ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. ɉɟɪɟɜɟɪɧɭɬɵɣ ɦɚɹɬɧɢɤ, ɞɨɥɠɟɧ 
ɞɟɪɠɚɬɶ ɫɜɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 
ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. Ɂɚɞɚɱɭ ɨɫɥɨɠɧɹɟɬ ɧɚɥɢɱɢɟ ɝɢɫɬɟɪɟɡɢɫɚ ɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. 

 

ȼɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɧɟɭɫɬɨɣɱɢɜɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ ɬɟɨɪɟɬɢɱɟɫɤɢ 
ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɭɠɟ ɞɚɜɧɨ, ɨɞɧɚɤɨ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɬɚɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɝɪɚɟɬ 
ɨɫɨɛɭɸ ɪɨɥɶ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɧɟɭɫɬɨɣɱɢɜɵɣ ɨɛɴɟɤɬ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɫɭɳɟɫɬɜɟɧɧɭɸ ɭɝɪɨɡɭ, ɨɩɚɫɧɨɫɬɶ ɢ ɞɥɹ 
ɱɟɥɨɜɟɤɚ, ɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɢɡɭɱɟɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɧɟɭɫɬɨɣɱɢɜɵɯ ɨɛɴɟɤɬɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɫɦɨɬɪɟɧɢɢ ɤɥɚɫɫɢɱɟɫɤɢɯ ɫɢɫɬɟɦ - ɨɛɪɚɬɧɨɝɨ 
ɦɚɹɬɧɢɤɚ. ɉɪɢɫɬɭɩɚɬɶ ɤ ɢɡɭɱɟɧɢɸ ɫɜɨɣɫɬɜ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɧɟɭɫɬɨɣɱɢɜɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚ ɩɪɨɫɬɵɯ ɩɪɢɦɟɪɚɯ, ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɢɱɟɫɤɢɣ ɨɛɪɚɬɧɵɣ 
ɦɚɹɬɧɢɤ.[1] Ɉɬɦɟɬɢɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜɫɥɟɞɫɬɜɢɟ 
ɫɬɚɪɟɧɢɹ ɢ ɢɡɧɨɫɚ ɞɟɬɚɥɟɣ ɧɟɢɡɛɟɠɧɨ ɜɨɡɧɢɤɚɸɬ ɥɸɮɬɵ, ɭɩɨɪɵ, ɩɨɷɬɨɦɭ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɞɢɧɚɦɢɤɢ ɬɚɤɢɯ ɫɢɫɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɜɥɢɹɧɢɟ ɝɢɫɬɟɪɟɡɢɫɧɵɯ 
ɷɮɮɟɤɬɨɜ.  

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɞɜɭɯɤɨɥɟɫɧɨɣ 
ɬɟɥɟɠɤɢ ɧɚ ɨɫɢ, ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɨɛɪɚɬɧɵɣ ɦɚɹɬɧɢɤ.[2] Ɂɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɬɚɤɨɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɨɟ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, 
ɨɛɟɫɩɟɱɢɜɚɥɨ ɛɵ, ɡɚɞɚɧɧɵɣ ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ, ɚ ɫ ɞɪɭɝɨɣ, 
ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɨ ɛɵ ɧɟɭɫɬɨɣɱɢɜɨɟ ɩɨɥɨɠɟɧɢɟ ɦɚɹɬɧɢɤɚ. ɇɢɠɟ ɝɪɚɮɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɷɥɟɦɟɧɬɵ, ɢɡɭɱɚɟɦɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ.  

 

Ɋɢɫɭɧɨɤ 1 - ɋɢɥɵ ɢ ɦɨɦɟɧɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɫɢɫɬɟɦɭ 

ɉɚɪɚɦɟɬɪɵ ɢ ɩɟɪɟɦɟɧɧɵɟ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɭɸ ɫɢɫɬɟɦɭ: - ɭɝɨɥ 
ɩɨɜɨɪɨɬɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ; D - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɤɨɥɟɫɚɦɢ ɜɞɨɥɶ ɰɟɧɬɪɚ 
ɨɫɢ; R - ɪɚɞɢɭɫ ɤɨɥɟɫ; J - ɦɨɦɟɧɬ ɩɨɜɨɪɨɬɚ ɭɝɥɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ; T - ɪɚɡɧɨɫɬɶ 
ɤɪɭɬɹɳɢɯ ɦɨɦɟɧɬɨɜ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɤɨɥɟɫ; v - ɩɪɨɞɨɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɪɟɞɫɬɜɚ;  - ɭɝɨɥ ɧɚɤɥɨɧɚ ɦɚɹɬɧɢɤɚ; m - ɦɚɫɫɚ ɩɟɪɟɜɟɪɧɭɬɨɝɨ ɦɚɹɬɧɢɤɚ; l - ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɰɟɧɬɪɨɦ ɬɹɠɟɫɬɢ ɬɟɥɚ ɢ ɨɫɶɸ ɤɨɥɟɫɚ; T - ɋɭɦɦɚ ɤɪɭɬɹɳɢɯ ɦɨɦɟɧɬɨɜ ɥɟɜɨɝɨ ɢ 
ɩɪɚɜɨɝɨ ɤɨɥɟɫ; x - ɩɟɪɟɦɟɳɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɪɨɞɨɥɶɧɨɣ 
ɫɤɨɪɨɫɬɢ; M - ɦɚɫɫɚ ɲɚɫɫɢ; M - ɦɚɫɫɚ ɤɨɥɟɫ, h -ɪɚɫɬɜɨɪ ɥɸɮɬɚ. 

Ȼɭɞɟɦ ɫɱɢɬɚɬɶ ɡɚɞɚɧɧɵɦ, ɠɟɥɚɟɦɵɣ ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ ɫɢɫɬɟɦɵ:               
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           (4) 

Ɇɨɞɟɥɶ, ɨɩɢɫɵɜɚɸɳɭɸ ɞɢɧɚɦɢɤɭ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɩɨɞɫɢɫɬɟɦ. ɉɟɪɜɚɹ ɩɨɞɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ 
ɭɪɚɜɧɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɭɝɥɨɜɵɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ: 
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ɍɪɚɜɧɟɧɢɟ (5) ɦɨɠɧɨ ɩɟɪɟɩɢɫɚɬɶ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɢɡ ɞɜɭɯ ɭɪɚɜɧɟɧɢɣ: 
.

1 2
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2
e

d
   .  

ȼɬɨɪɚɹ ɩɨɞɫɢɫɬɟɦɚ, ɨɩɢɫɵɜɚɸɳɚɹ ɪɚɞɢɚɥɶɧɵɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ: 
.. 1 2 2 2[ sin sin cos ]

... 1 cos2 2 2[ sin sin cos ]
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.   (7) 

ɗɬɢ ɭɪɚɜɧɟɧɢɹ ɬɚɤɠɟ ɭɞɨɛɧɨ ɩɪɟɞɫɬɚɜɢɬɶ  ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɩɟɪɜɨɝɨ 
ɩɨɪɹɞɤɚ:   
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      (8) 

ɝɞɟ 2 2 2cos ( )
50

M J m l ex d
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3
e x x

d
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4
e v v

d
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5
e

d
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. .

6
e

d
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Ⱥɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ (6) ɫɮɨɪɦɢɪɭɟɦ ɩɨ ɩɪɢɧɰɢɩɭ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. Ⱦɥɹ 
ɷɬɨɝɨ ɨɩɪɟɞɟɥɢɦ ɭɩɪɚɜɥɹɸɳɢɣ ɦɨɦɟɧɬ, ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

.. .2
[ sgn( ) ]

1 1 1 2 11

RJ
T c e k s k sw dD

     ,  (9) 

ɝɞɟ 
1

s  – ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: 
.

1 1 1 1
s e c e     (10) 

ɝɞɟ 
1

c - ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ. 

Ⱥɧɚɥɨɝɢɱɧɨ ɛɭɞɟɦ ɫɬɪɨɢɬɶ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ ɜɬɨɪɨɣ ɩɨɞɫɢɫɬɟɦɨɣ (8). Ⱦɥɹ ɷɬɨɝɨ 
ɨɩɪɟɞɟɥɢɦ ɭɩɪɚɜɥɹɸɳɢɣ ɦɨɦɟɧɬ, ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɪɚɞɢɚɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 
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2 2.
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,    (11) 

ɝɞɟ 
2

s  – ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: 
.

2 3 2 3
s e c e  ,     (12) 

ɝɞɟ 
2

c - ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɩɪɚɜɥɹɬɶ ɨɛɟɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɫɢɫɬɟɦɵ (8), 
ɜɜɟɞɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ: 

. .. . .
tan [ ( ) sgn( ) ]

53 3 6 3cos

J
v g c k s k s
d d dml

   


      ,   (13) 

ɝɞɟ g - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 
3

c ,
5

k ,
6

k - ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ;
3s - 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɨɨɬɧɨɲɟɧɢɟɦ: 

53 6 3
s e c e  .                       (14) 

ɋɮɨɪɦɭɥɢɪɭɟɦ ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ, ɡɚɤɥɸɱɚɸɳɢɟɫɹ ɜ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɛɟɢɯ ɩɨɞɫɢɫɬɟɦ, ɜ ɫɞɟɥɚɧɧɵɯ ɩɪɟɞɩɨɥɨɠɟɧɢɹɯ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ. 

Ɍɟɨɪɟɦɚ 1. ȼ ɫɢɫɬɟɦɟ (6) ɫ ɭɩɪɚɜɥɹɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ (11) ɜɫɟ ɫɢɝɧɚɥɵ ɹɜɥɹɸɬɫɹ 
ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɢ ɨɲɢɛɤɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɯɨɞɹɬɫɹ ɚɫɢɦɩɬɨɬɢɱɟɫɤɢ ɤ ɧɭɥɸ, ɬ.ɟ. 

  

lim | e ( ) | 0
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lim | ( ) | 0
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



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       (15) 

Ⱥɧɚɥɨɝɢɱɧɨ Ɍɟɨɪɟɦɟ 1 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɱɬɨ ɫɢɫɬɟɦɚ (8) ɹɜɥɹɟɬɫɹ ɚɫɢɦɩɬɨɬɢɱɟɫɤɢ  
ɭɫɬɨɣɱɢɜɨɣ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɛɨɛɳɟɧɢɟ ɫɢɫɬɟɦ (6) ɢ (8), ɬɨɥɶɤɨ ɫ ɧɚɥɢɱɢɟɦ ɥɸɮɬɚ ɜ ɨɛɪɚɬɧɨɣ 
ɫɜɹɡɢ: 

 

 

 (21) 

 

 

      (22) 

 

ɝɞɟ [ ; ]
0 0

U L x T Tw w , L  – ɨɩɟɪɚɬɨɪ ɥɸɮɬɚ.[6] 
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Ʌɸɮɬ - ɡɚɡɨɪ ɦɟɠɞɭ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɨɛɵɱɧɨ 
ɫɜɹɡɚɧɧɵɦɢ ɫ ɜɪɚɳɟɧɢɟɦ.  

ȼ ɡɚɞɚɱɟ ɛɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɤɚɱɟɫɬɜɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɟɪɟɜɟɪɧɭɬɨɝɨ 
ɦɚɹɬɧɢɤɚ ɧɚ ɞɜɭɯɤɨɥɟɫɧɨɣ ɬɟɥɟɠɤɟ ɨɬ ɪɚɫɬɜɨɪɚ ɥɸɮɬɚ.[6]  

         
Ɋɢɫɭɧɨɤ 4 – Ɂɚɜɢɫɢɦɨɫɬɶ 

1e ,
2e  ɨɬ ɜɪɟɦɟɧɢ t                      Ɋɢɫɭɧɨɤ 5 – Ɂɚɜɢɫɢɦɨɫɬɶ 

1e ,
2e  ɨɬ ɜɪɟɦɟɧɢ t  ɫ  

ɧɚɥɢɱɢɟɦ ɥɸɮɬɚ ɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɩɪɢ С=0.3 

 

Ɋɢɫɭɧɨɤ 6 – Ɂɚɜɢɫɢɦɨɫɬɶ 3e ɨɬ 4e , ɩɪɢ Э=50 Ɋɢɫɭɧɨɤ 7 – Ɂɚɜɢɫɢɦɨɫɬɶ 5e ɨɬ 6e , ɩɪɢ Э=50 

 

 

Ɋɢɫɭɧɨɤ 8 – Ɂɚɜɢɫɢɦɨɫɬɶ 3e , 4e  ɨɬ ɜɪɟɦɟɧɢ t  ɫ 
ɧɚɥɢɱɢɟɦ ɥɸɮɬɚ ɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɩɪɢ С=0.3 

 

Ɋɢɫɭɧɨɤ 9 – Ɂɚɜɢɫɢɦɨɫɬɶ 5e , 6e  ɨɬ ɜɪɟɦɟɧɢ t  ɫ 
ɧɚɥɢɱɢɟɦ ɥɸɮɬɚ ɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɩɪɢ С=0.3 

 

ɂɡ ɪɢɫɭɧɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɩɪɨɰɟɫɫ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫ ɥɸɮɬɨɦ ɡɚɧɢɦɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ, ɱɟɦ ɛɟɡ ɥɸɮɬɚ ɜ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. 
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