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Аɧɧɨɬɚɰиɹ: Иɡɥɨɠɟɧɵ ɨɫɧɨɜɵ ɪɚɫɱёɬɚ ɡɧɚɱɟɧɢɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Сɨɡɞɚɧ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɭɱɟɬɨɦ ɧɚɤɥɚɞɵɜɚɟɦɵɯ ɧɚ ɧɢɯ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɤɜɚɡɢɢɧɜɚɪɢɚɧɬɧɵɯ ɫ ɬɨɱɧɨɫɬɶɸ ε ɫɢɫɬɟɦ ɩɨɞɜɟɲɢɜɚɧɢɹ ɦɟɯɚ-
ɧɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ. Иɡ-ɡɚ ɦɟɧɶɲɟɝɨ ɱɢɫɥɚ ɩɟɪɟɦɟɧɧɵɯ ɧɚɦ ɭɞɚɥɨɫɶ ɡɚɦɟɧɢɬɶ 
ɰɟɥɟɜɭɸ ɮɭɧɤɰɢɸ ɬɪɟɛɨɜɚɧɢɟɦ ɪɚɜɟɧɫɬɜɚ ɦɨɞɭɥɟɣ ɫɢɥ, ɪɚɡɜɢɜɚɟɦɵɯ ɜ ɨɫɧɨɜɧɨɣ ɩɪɭ-
ɠɢɧɟ ɢ ɜ ɤɨɪɪɟɤɬɨɪɟ ɠёɫɬɤɨɫɬɢ.  

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɜɢɛɪɨɡɚɳɢɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɱɟɥɨɜɟɤ-ɨɩɟɪɚɬɨɪ, ɜɢɛɪɨɡɚɳɢɬ-

ɧɵɣ ɯɨɞ, ɨɫɧɨɜɧɨɣ ɭɩɪɭɝɢɣ ɷɥɟɦɟɧɬ. 
 

ȼɜɟɞɟɧɢɟ 
Ɂɚɳɢɬɭ ɷɤɢɩɚɠɚ ɨɬ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɞɟɣ-

ɫɬɜɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɞɜɟɫɤɚ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (Ɍɋɋɇ). 
Ȼɨɥɶɲɢɧɫɬɜɨ ɞɢɧɚɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ 
Ɍɋɋɇ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɨɩɟɪɚɬɨɪɚɦɢ ɱɟɪɟɡ 
ɫɢɞɟɧɶɹ, ɩɨɷɬɨɦɭ ɜɚɠɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɡɚ-
ɳɢɬɚ ɤɚɠɞɨɝɨ ɱɥɟɧɚ ɷɤɢɩɚɠɚ ɫ ɩɨɦɨɳɶɸ ɫɢɫ-
ɬɟɦ ɜɬɨɪɢɱɧɨɝɨ ɩɨɞɪɟɫɫɨɪɢɜɚɧɢɹ ɫ ɨɩɪɟɞɟ-
ɥɟɧɧɵɦɢ ɭɩɪɭɝɢɦɢ ɢ ɞɟɦɩɮɢɪɭɸɳɢɦɢ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚɦɢ.  ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɧɫɬ-
ɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬ-
ɪɨɣɫɬɜɚ. 

Ɇɟɬɨɞ ɪɚɫчёɬɚ ɡɧɚчɟɧɢɣ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɜɢɛɪɨɡɚщɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɇɚ ɪɢɫ. 1 ɩɨɤɚɡɚɧɚ ɫɤɟɥɟɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞ-
ɥɚɝɚɟɦɨɝɨ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɫɨ-
ɫɬɨɹɳɚɹ ɢɡ ɬɨɪɫɢɨɧɧɵɯ ɜɚɥɨɜ, ɩɟɪɟɞɚɬɨɱɧɵɯ 
ɪɵɱɚɝɨɜ ɢ ɩɨɞɜɢɠɧɨɝɨ ɭɡɥɚ, ɢɦɟɸɳɟɝɨ ɮɨɪɦɭ 
ɰɢɥɢɧɞɪɚ ɢ ɫɨɟɞɢɧёɧɧɨɝɨ ɫ ɩɨɞɜɢɠɧɵɦ ɨɫɧɨ-
ɜɚɧɢɟɦ, ɧɚɩɪɢɦɟɪ, ɤɪɟɫɥɚ ɱɟɥɨɜɟɤɚ–
ɨɩɟɪɚɬɨɪɚ. 

Ɂɞɟɫɶ ɧɭɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɲɤɨɥɚ ɭɱёɧɵɯ–
ɦɟɯɚɧɢɤɨɜ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢ-
ɜɟɪɫɢɬɟɬɚ ɩɭɬɟɣ ɫɨɨɛɳɟɧɢɹ, ɜɨɡɝɥɚɜɥɹɟɦɚɹ 
ɞɨɤɬɨɪɨɦ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪɨɦ 
ɋɟɪɝɟɟɦ ȼɢɤɬɨɪɨɜɢɱɟɦ ȿɥɢɫɟɟɜɵɦ, ɜ ɤɨɧɰɟ 

ɩɪɨɲɥɨɝɨ ɝɨɞɚ (2015 ɝ.) ɩɪɟɞɥɨɠɢɥɚ ɧɟɤɨɬɨ-
ɪɨɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɫɨɫɬɨɹɳɟɟ ɢɡ 
ɪɵɱɚɝɨɜ ɢ ɩɨɞɜɢɠɧɵɯ ɦɚɫɫ, ɤɨɬɨɪɨɟ ɬɨɠɟ 
ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɬɚɤ, ɱɬɨɛɵ ɨɛɪɚɡɨɜɚɥɚɫɶ 
ɞɢɧɚɦɢɱɟɫɤɚɹ ɤɜɚɡɢɧɭɥɟɜɚɹ ɠёɫɬɤɨɫɬɶ ɜ ɨɩ-
ɪɟɞɟɥёɧɧɨɣ ɨɛɥɚɫɬɢ Д1]. 

ɉɪɨɟɤɬɢɪɭɹ ɩɨɞɜɢɠɧɵɣ ɭɡɟɥ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: - ɧɟ-
ɱɟɬɧɚɹ ɫɢɦɦɟɬɪɢɹ ɟɝɨ ɫɢɥɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɢ; - ɩɨɜɟɪɯɧɨɫɬɶ ɤɚɬɚɧɢɹ ɨɛɹɡɚɧɚ ɛɵɬɶ ɝɥɚɞ-
ɤɨɣ, ɱɬɨɛɵ ɧɟ ɡɚɬɪɭɞɧɹɥɫɹ ɩɟɪɟɯɨɞ ɫɢɫɬɟɦɵ 
ɢɡ ɨɞɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɜ ɞɪɭɝɨɟ; - 
ɧɟ ɞɨɩɭɫɬɢɦɵ ɪɟɡɤɢɟ ɢɡɥɨɦɵ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɚɬɚɧɢɹ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɞɨɥɠɧɵ ɫɭɳɟɫɬ-
ɜɨɜɚɬɶ ɩɟɪɜɚɹ ɢ ɜɬɨɪɚɹ ɩɪɨɢɡɜɨɞɧɚɹ ɨɬ ɤɪɢ-
ɜɨɣ, ɨɩɢɫɵɜɚɸɳɟɣ ɮɨɪɦɭ ɩɨɞɜɢɠɧɨɝɨ ɭɡɥɚ [6 
– 8]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɤɚɱɟɫɬɜɟ ɩɨɞɜɢɠɧɨɝɨ 
ɭɡɥɚ ɦɨɠɧɨ ɜɡɹɬɶ ɰɢɥɢɧɞɪ ɥɸɛɨɣ ɜɵɫɨɬɵ. 
ɂɛɨ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɧɟ ɢɦɟɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨ-
ɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɧɨ ɜɚɠɟɧ ɫ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɱɬɨɛɵ 
ɩɨɩɟɪɟɱɧɵɣ ɭɞɚɪ ɩɨ ɤɪɟɫɥɭ ɧɟ ɜɵɛɢɜɚɥ ɩɨɞ-
ɲɢɩɧɢɤɢ ɤɚɬɚɧɢɹ, ɤɨɬɨɪɵɦɢ ɨɛɨɪɭɞɭɸɬɫɹ 
ɧɢɠɧɢɟ ɤɨɧɰɵ ɩɟɪɟɞɚɬɨɱɧɵɯ ɪɵɱɚɝɨɜ, ɫ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɤɚɬɚɧɢɹ. 

Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣ-
ɫɬɜɚ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɩɪɢɧɰɢɩ «ɩɟɪɟɫɤɨɤɚ» 
ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɜɧɟɲɧɟɝɨ ɜɨɡɦɭɳɟɧɢɹ, 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2. 
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Ɋɢɫ. 1. ɋɤɟɥɟɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 

ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 
 
 

Ɋɢɫ. 2. Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɩɪɢɧɰɢɩɟ «ɩɟɪɟɫɤɨɤɚ» 
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Ɋɢɫ. 3. ɋɢɥɨɜɵɟ ɫɯɟɦɵ ɞɥɹ ɜɵɜɨɞɚ Ρɜ 

ɂɬɚɤ, ɩɪɢɦɟɦ, ɱɬɨ ɮɨɪɦɚ ɩɨɞɜɢɠɧɨɝɨ ɭɡ-
ɥɚ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – ɩɨɜɟɪɯ-
ɧɨɫɬɶ ɰɢɥɢɧɞɪɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɭɪɚɜɧɟɧɢɟɦ: 

 

2 2 2
( , ) 0,f x y R x y= − − =       (1) 

 

Ɂɞɟɫɶ ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ ɬɚɤɢɟ ɬɪɟɛɨɜɚ-
ɧɢɹ: 

( ) 0;

0.

x y

dy
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                    (2) 

 

Ⱦɨɤɚɡɚɧɨ [2 – 5], ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɞɚɧɧɨɝɨ 
ɬɢɩɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ, ɟɫɥɢ 
ɨɧɨ ɨɛɥɚɞɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɬɟɧɰɢɚɥɶɧɨɣ 
ɷɧɟɪɝɢɟɣ ɜ ɩɨɥɨɠɟɧɢɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟ-
ɫɢɹ. ɉɨ ɦɟɪɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞɜɢɠɧɨɝɨ ɭɡɥɚ 
ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ, 
ɜɨɡɧɢɤɚɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɢɥɚ, ɨɩɪɟɞɟɥɹɟ-
ɦɚɹ ɜɵɪɚɠɟɧɢɟɦ 

         

[ ]( ) 2 ( ) ,ɝ кP x c y x= ∆ −          (3) 

 

ɡɞɟɫɶ ∆ – ɧɚɱɚɥɶɧɨɟ ɩɨɞɠɚɬɢɟ ɭɩɪɭɝɢɯ ɷɥɟ-
ɦɟɧɬɨɜ; cɤ – ɠёɫɬɤɨɫɬɶ ɬɨɪɫɢɨɧɧɵɯ ɜɚɥɨɜ; 

y(x) – ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɞ-
ɜɢɠɧɨɝɨ ɭɡɥɚ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɡɚɤɨɧ ɢɡɦɟɧɟɧɢɹ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɢɥɵ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣ-
ɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚɜɫɬɪɟɱɭ ɫɢɥɟ, ɜɨɡɧɢ-
ɤɚɸɳɟɣ ɜ ɥɢɧɟɣɧɨɣ ɩɪɭɠɢɧɟ ɩɨɞɜɟɲɢɜɚɧɢɹ 
ɤɪɟɫɥɚ ɱɟɥɨɜɟɤɚ–ɨɩɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɨɛɪɚ-
ɬɢɦɫɹ ɤ ɪɢɫ. 3, ɧɚ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɵ ɩɨɥɨɠɟ-
ɧɢɟ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɤɪɟɫɥɚ 
ɪɢɫ. 3, ɚ, ɞɜɢɠɟɧɢɟ ɩɨɞɜɢɠɧɨɝɨ ɭɡɥɚ ɜɜɟɪɯ 
ɪɢɫ. 3, ɛ ɢ ɜɧɢɡ ɪɢɫ. 3, ɜ. 
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ɂɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɫɢɥɨɜɵɯ ɬɪɟɭɝɨɥɶɧɢɤɨɜ 
ɢɦɟɟɦ 

;ɜ

ɝ

P
tg

P
ϕ =

 
ɢɥɢ 
 

[ ]( ) ( ) 2 ( ) .ɜ ɝ кP x P x tg c y x tgϕ ϕ= = ∆ −   (4) 

 

ɂɡɜɟɫɬɧɨ, ɱɬɨ tg dy dx x Rϕ = = . 

ɍɱɢɬɵɜɚɹ ɞɚɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ, ɚ ɬɚɤɠɟ ɬɨ, 

ɱɬɨ 2 2
( ) ,y x R x= −  ɧɟɬɪɭɞɧɨ ɩɨɥɭɱɢɬɶ 

ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɫɢɥɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬ-
ɪɨɣɫɬɜɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ 
ɩɪɢɧɰɢɩɟ «ɩɟɪɟɫɤɨɤɚ»: 

( )2 2
( ) 2 .ɜ к

x
P x c R x

R
= − ∆ − −     (5) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɪɬɢɤɚɥɶɧɚɹ ɫɢɥɚ ɜɢɛ-

ɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɢɫɢɬ ɨɬ ɬɪёɯ ɩɚ-
ɪɚɦɟɬɪɨɜ: ɫɤ – ɠёɫɬɤɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ, ɩɪɢɜɟɞёɧɧɚɹ ɤ ɤɨɧɰɭ ɩɟ-
ɪɟɞɚɸɳɢɯ ɪɵɱɚɝɨɜ, ∆ – ɧɚɱɚɥɶɧɨɟ ɩɨɞɠɚɬɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɩɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ, R – ɪɚ-
ɞɢɭɫ ɩɨɞɜɢɠɧɨɝɨ ɭɡɥɚ. Ɂɧɚɤ ɦɢɧɭɫ ɜ ɮɨɪɦɭɥɟ 
(5) ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɤɨɦɩɟɧɫɢɪɭɸɳɚɹ ɫɢ-
ɥɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚɜɫɬɪɟɱɭ ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟ-
ɚɤɰɢɢ ɨɫɧɨɜɧɨɝɨ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ. Ɂɧɚɱɟɧɢɹ 
ɷɬɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɢɪɚɸɬɫɹ 
ɢɡ ɭɫɥɨɜɢɹ ɠёɫɬɤɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɭɩɪɭɝɨɝɨ 
ɷɥɟɦɟɧɬɚ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɚɳɢɬɧɨɝɨ ɯɨɞɚ 
ɭɫɬɪɨɣɫɬɜɚ. 

ȼɵɱɢɫɥɢɦ ɩɪɨɢɡɜɨɞɧɭɸ ɨɬ Pɜ ɩɨ ɩɟɪɟɦɟ-
ɳɟɧɢɸ x: 

 

( ) ( )2 2 2 2
2 0;ɜ

к
dP d x d x

c R x R x
dx dx R dx R

  = − ∆ − − + ∆ − − =    

  

 
ɉɨɫɥɟ ɧɟɫɥɨɠɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɩɨɥɭ-

ɱɢɦ ɜɟɥɢɱɢɧɭ ɡɚɳɢɬɧɨɝɨ ɯɨɞɚ ɭɫɬɪɨɣɫɬɜɚ 
 

2
1 ,x D Rα α= = −

              (6) 

ɝɞɟ α=R/∆. 
Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɡɚ-

ɳɢɬɧɵɣ ɯɨɞ ɛɵɥ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ 
(ɷɬɨ ɮɢɡɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨ), ɜɟɥɢɱɢɧɚ, α 
ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ. ɋɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɤɨɦɩɟɧ-
ɫɢɪɭɸɳɚɹ ɫɢɥɚ: 

                        

( )2 2 2

max
2 1 1 1 .ɜ кP c R α α α α = ∆ − − − −  

(7) 

 
Ɋɚɡɭɦɟɟɬɫɹ, ɠɟɥɚɬɟɥɶɧɨ ɢɦɟɬɶ ɛɨɥɶɲɨɣ 

ɜɢɛɪɨɡɚɳɢɬɧɵɣ ɯɨɞ, ɤɨɬɨɪɵɣ, ɤɚɤ ɜɢɞɧɨ, ɡɚ-
ɜɢɫɢɬ ɨɬ ɪɚɞɢɭɫɚ ɩɨɞɜɢɠɧɨɝɨ ɭɡɥɚ R ɢ ɤɨɷɮ-
ɮɢɰɢɟɧɬɚ α. ɉɨɥɚɝɚɹ, ɱɬɨ ɜɟɥɢɱɢɧɚ R ɜɵɛɪɚ-
ɧɚ ɢɡ ɝɚɛɚɪɢɬɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɧɚɣɞёɦ ɜɟɥɢ-
ɱɢɧɭ α ɢɡ ɭɫɥɨɜɢɹ ɷɤɫɬɪɟɦɭɦɚ: 

 

0;
dD

dα
=                          (8) 

 
ɢɥɢ 

 

2
2

2

2 2

2

1 2
1 0;

2 1

1 0;

2 1;

1
0,707.

2

αα
α

α α

α

α


− − =

−
 − − =


=

 = ≈


         (9) 

 
Ɍɨɝɞɚ ɮɨɪɦɭɥɚ ɞɥɹ ɡɚɳɢɬɧɨɝɨ ɯɨɞɚ ɩɪɢ-

ɦɟɬ ɜɢɞ 
                             

0,5 .D R=                     (10) 

 
ɇɚ ɮɚɤɬ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɡɚɳɢɬɧɨɝɨ ɯɨɞɚ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɩɪɢɧɰɢɩɟ «ɩɟɪɟ-
ɫɤɨɤɚ», ɭɤɚɡɵɜɚɟɬ ɪɢɫ. 4. 
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Ɋɢɫ. 4. ɉɨɜɟɞɟɧɢɟ ɮɭɧɤɰɢɢ f(α)=α(1-α2

)
1/2 

 
ɋ ɭɱёɬɨɦ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ, ɩɟɪɟɩɢɲɟɦ 

ɜɵɪɚɠɟɧɢɟ (7) ɜ ɜɢɞɟ 
 

( )max
0,866 .ɜ кP c R= ∆ −           (11) 

 
ȿɳё ɨɞɧɨ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɡɧɚɱɟɧɢɹ ɨɬɵ-

ɫɤɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɥɭɱɢɦ ɢɡ ɭɫɥɨɜɢɹ, 
ɱɬɨ ɜɵɪɚɠɟɧɢɟ (5) ɞɨɥɠɧɨ ɜɵɪɚɠɚɬɶɫɹ ɜ ɜɟ-
ɳɟɫɬɜɟɧɧɵɯ ɜɟɥɢɱɢɧɚɯ, ɬ.ɟ.: 

                                                                   

.R x≥                            (12) 

 
ɉɭɫɬɶ c – ɠёɫɬɤɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɭɩɪɭɝɨɝɨ 

ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ ɩɨɞɜɟɲɢɜɚɧɢɹ ɤɪɟɫɥɚ ɱɟ-
ɥɨɜɟɤɚ–ɨɩɟɪɚɬɨɪɚ. Ɍɨɝɞɚ ɢɡ ɬɪɟɛɨɜɚɧɢɹ ɪɚ-
ɜɟɧɫɬɜɚ ɫɢɥɵ, ɪɚɡɜɢɜɚɟɦɨɣ ɧɚ ɡɚɳɢɬɧɨɦ ɯɨ-
ɞɟ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɢ ɦɚɤɫɢɦɚɥɶ-
ɧɨɣ ɫɢɥɵ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɧɚɣɞɟɦ ɭɪɚɜɧɟ-
ɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɠёɫɬɤɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ: 

                                                     

( )0,866кcD c R= ∆ − .        (13) 

 
Ɉɬɤɭɞɚ 
 

( )2 2

.
1

2 1 1
к

c
c

α α
α

=
 − − −  

     (14) 

 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱёɬɨɜ ɛɵɥɚ ɧɚɩɢɫɚɧɚ 

ɩɪɨɝɪɚɦɦɚ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɩɚɤɟɬɟ Mathcad  

ȿɫɥɢ ɩɪɢɧɹɬɶ ɨɩɬɢɦɚɥɶɧɨɟ, ɫ ɬɨɱɤɢ ɡɪɟ-
ɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɯɨɞɚ, 
ɡɧɚɱɟɧɢɟ α = 0,707, ɬɨ ɭɩɪɭɝɨɟ ɩɨɞɠɚɬɢɟ ɬɨɪ-
ɫɢɨɧɧɵɯ ɜɚɥɨɜ ɪɚɜɧɨ ∆ = 0,141 ɦ., ɡɚɳɢɬɧɵɣ 
ɯɨɞ – D = 0,05 ɦ., ɠёɫɬɤɨɫɬɶ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ – ɫɤ = 4451,258 ɇ/ɦ; ɭɫɢɥɢɟ ɜ ɨɫ-
ɧɨɜɧɨɣ ɩɪɭɠɢɧɟ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɧɚ ɡɚɳɢɬ-
ɧɵɣ ɯɨɞ ɫɨɫɬɚɜɥɹɟɬ 25 ɤɝ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɱɢɫɥɟɧɧɵɯ ɪɚɫɱёɬɨɜ ɩɪɢɧɢɦɚɥɢɫɶ ɡɧɚɱɟɧɢɹ: 
ɜɟɫ ɱɟɥɨɜɟɤɚ–ɨɩɟɪɚɬɨɪɚ 75 ɤɝ, ɠёɫɬɤɨɫɬɶ ɨɫ-
ɧɨɜɧɨɝɨ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɞɜɟɲɢɜɚɧɢɹ 
ɤɪɟɫɥɚ 4900 ɇ/ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɚɬɢɱɟɫɤɢɣ 
ɩɪɨɝɢɛ ɫɬɚɧɞɚɪɬɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɜɟɲɢɜɚɧɢɹ 
ɤɪɟɫɥɚ ɛɵɥ ɪɚɜɟɧ 0,15 ɦ.  

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɪɢɫ. 5, ɩɪɢ ɩɟɪɟɦɟɳɟ-
ɧɢɢ ɫɢɞɟɧɢɹ ɤɪɟɫɥɚ ɱɟɥɨɜɟɤɚ–ɨɩɟɪɚɬɨɪɚ ɧɚ 
0,031 ɦ ɧɚ ɡɚɳɢɳɚɟɦɵɣ ɨɛɴɟɤɬ ɩɟɪɟɞɚёɬɫɹ 
ɫɢɥɚ, ɪɚɜɧɚɹ 2,3943 ɤɝ, ɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɢɛ-
ɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɧɚ ɛɵɥɚ ɛɵ ɬɚɤɨɣ 
15,5 ɤɝ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɢɛɪɨɡɚɳɢɬɧɨɟ ɭɫɬ-
ɪɨɣɫɬɜɨ ɫɧɢɡɢɥɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɛɴɟɤɬ ɩɪɢ-
ɛɥɢɡɢɬɟɥɶɧɨ ɜ 7 ɪɚɡ. ȼɢɞɢɦɨ, ɬɪɟɛɨɜɚɧɢɟ 
ɩɨɥɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɭɫɢɥɢɹ ɜ ɨɫɧɨɜɧɨɣ ɩɪɭ-
ɠɢɧɟ ɧɚ ɡɚɳɢɬɧɨɦ ɯɨɞɟ ɭɫɬɪɨɣɫɬɜɚ ɫɥɢɲɤɨɦ 
ɠёɫɬɤɨɟ, ɢɛɨ ɧɟ ɭɱɚɫɬɤɟ ɩɟɪɟɦɟɳɟɧɢɹ ɫɢɞɟ-
ɧɢɹ ɨɬ 0,04 ɦ ɞɨ ɩɨɥɧɨɝɨ ɡɚɳɢɬɧɨɝɨ ɯɨɞɚ 
D=0,05 ɦ ɩɨɥɭɱɚɟɦ «ɨɬɪɢɰɚɬɟɥɶɧɭɸ» ɠёɫɬ-
ɤɨɫɬɶ. ȿɫɥɢ ɠɟ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ 75% ɨɬ ɩɨɥɧɨ-
ɝɨ ɭɫɢɥɢɹ ɜ ɨɫɧɨɜɧɨɦ ɭɩɪɭɝɨɦ ɷɥɟɦɟɧɬɟ ɩɨɞ-
ɜɟɲɢɜɚɧɢɹ ɤɪɟɫɥɚ, ɬɨ ɩɨɥɭɱɢɦ ɪɟɡɭɥɶɬɚɬ, 
ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫ. 6: ɡɞɟɫɶ ɧɚ ɩɟɪɟɦɟɳɟɧɢɢ 
ɨɛɴɟɤɬɚ 0,044 ɦ ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɧɟɝɨ ɭɫɢɥɢɟ 
ɫɧɢɠɚɟɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ 4 ɪɚɡɚ.  
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Ɋɢɫ. 5. ɋɢɥɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɢ α=0,707 ɢ R=0,1 ɦ: 
ɤɪɢɜɚɹ 1 – ɷɬɨ ɭɫɢɥɢɟ 

ɜ ɨɫɧɨɜɧɨɣ ɩɪɭɠɢɧɟ ɤɪɟɫɥɚ 
ɱɟɥɨɜɟɤɚ–ɨɩɟɪɚɬɨɪɚ; 

ɤɪɢɜɚɹ 2 – ɷɬɨ ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɭɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ 

ɜɢɛɪɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ; 
ɤɪɢɜɚɹ 3 – ɷɬɨ ɫɢɥɨɜɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɜɟɲɢɜɚɧɢɹ 
ɤɪɟɫɥɚ, ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ 

ɜɢɛɪɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, 
ɢɫɩɨɥɶɡɭɸɳɢɦ ɩɪɢɧɰɢɩ 

«ɩɟɪɟɫɤɨɤɚ»    
 
 

 
 

 
 

 
 
 
 
 
 
 

Ɋɢɫ. 6.  ɋɢɥɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɢ α=0,707 ɢ R=0,1 ɦ 
ɢ ɤɨɦɩɟɧɫɚɰɢɢ 75% ɨɫɧɨɜɧɨɝɨ 

ɭɫɢɥɢɹ ɧɚ ɩɨɥɧɨɦ 
ɜɢɛɪɨɡɚɳɢɬɧɨɦ ɯɨɞɟ: 
ɤɪɢɜɚɹ 1 – ɷɬɨ ɭɫɢɥɢɟ 

ɜ ɨɫɧɨɜɧɨɣ ɩɪɭɠɢɧɟ ɤɪɟɫɥɚ 
ɱɟɥɨɜɟɤɚ–ɨɩɟɪɚɬɨɪɚ; 

ɤɪɢɜɚɹ 2 – ɷɬɨ ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɭɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ 

ɜɢɛɪɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ; 
ɤɪɢɜɚɹ 3 – ɷɬɨ ɫɢɥɨɜɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɜɟɲɢɜɚɧɢɹ 
ɤɪɟɫɥɚ, ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ 

ɜɢɛɪɨɡɚɳɢɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, 
ɢɫɩɨɥɶɡɭɸɳɢɦ ɩɪɢɧɰɢɩ 

«ɩɟɪɟɫɤɨɤɚ» 
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ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɦɟɟɦ ɠёɫɬɤɨɫɬɶ ɜɢɛɪɨɡɚ-
ɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɪɚɜɧɭɸ cɤ=3338,468 ɇ/ɦ 

ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ α=0,707 ɢ R=0,1 
ɦ, ɚ ɡɚɤɪɭɱɢɜɚɧɢɟ ɬɨɪɫɢɨɧɧɵɯ ɜɚɥɨɜ ɢ ɪɚɞɢɭɫ 
ɩɨɞɜɢɠɧɨɝɨ ɭɡɥɚ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. 

Ɂɚɤɥɸчɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɡɞɚɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɟɤ-

ɬɢɪɨɜɚɧɢɹ ɤɜɚɡɢɢɧɜɚɪɢɚɧɬɧɵɯ ɞɨ ε ɫɢɫɬɟɦ 
ɩɨɞɜɟɲɢɜɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤ-
ɬɨɜ Ɍɋɋɇ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ Д5] ɪɟɲɟ-
ɧɢɟ ɚɧɚɥɨɝɢɱɧɨɣ ɡɚɞɚɱɢ ɩɨɬɪɟɛɨɜɚɥɨ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɦɢɧɢɦɢɡɚɰɢɢ ɧɟɤɨɬɨɪɨɣ ɰɟ-
ɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɪɚɜɧɨɣ ɤɜɚɞɪɚɬɭ ɪɚɡɧɨɫɬɢ 
ɫɢɥɵ, ɪɚɡɜɢɜɚɟɦɨɣ ɜ ɨɫɧɨɜɧɨɣ ɩɪɭɠɢɧɟ, ɢ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɢɥɵ ɜɢɛɪɨɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣ-
ɫɬɜɚ (ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ) ɧɚ 
ɩɨɥɧɨɦ ɜɢɛɪɨɡɚɳɢɬɧɨɦ ɯɨɞɟ ɭɫɬɪɨɣɫɬɜɚ, ɦɟ-
ɬɨɞɨɦ ɧɚɢɫɤɨɪɟɣɲɟɝɨ ɫɩɭɫɤɚ. Ɂɞɟɫɶ ɠɟ, ɢɡ-ɡɚ 
ɦɟɧɶɲɟɝɨ ɱɢɫɥɚ ɩɟɪɟɦɟɧɧɵɯ, ɰɟɥɟɜɚɹ ɮɭɧɤ-
ɰɢɹ ɡɚɦɟɧɟɧɚ ɬɪɟɛɨɜɚɧɢɟɦ ɪɚɜɟɧɫɬɜɚ ɦɨɞɭ-
ɥɟɣ ɫɢɥ, ɪɚɡɜɢɜɚɟɦɵɯ ɜ ɨɫɧɨɜɧɨɣ ɩɪɭɠɢɧɟ ɢ ɜ 
ɤɨɪɪɟɤɬɨɪɟ ɠёɫɬɤɨɫɬɢ. 
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METHOD CALCULATION CONSTRUCTIVE 

PARAMETER VIBRATION OF THE PROTECTOR 
OF THE TRANSPORT FACILITIES 

OF THE SPECIAL PURPOSE 
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The Abstract: The Stated bases calculation im-
portances constructive parameter vibration of the pro-
tector. Method of the calculation of importances con-
structive parameter vibration of the protector is 
Created with provision for superimposed on them 
functional restrictions of the quasi invariant systems 
with accuracy under weight mechanical and other 
object. Because of smaller number variable us to 
manage to change the target function by requirement 
equality modules of power, developed in the main 
spring and in patch acerbity. 

 
The Keywords: vibraprotection device, person-

operator, vibraprotection move, the main springy ele-
ment. 
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ɄɈɆȻɂɇɂɊɈȼȺɇɇɈɃ ɋɂɋɌȿɆɕ ȼɂȻɊɈɁȺɓɂɌɕ  

ɈɉȿɊȺɌɈɊȺ ɌɊȺɇɋɉɈɊɌɇɈ-ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ ɆȺɒɂɇ  
 

ɘ.Ⱥ. Ȼɭɪɶɹɧ1, ȼ.ɇ. ɋɨɪɨɤɢɧ1, ɇ.ȼ. Ɂɚɯɚɪɟɧɤɨɜ1, Ⱥ.Ɏ. Ɂɟɥɨɜ2 

1Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɉɦɫɤ, Ɋɨɫɫɢɹ; 
2ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ «ɉɪɨɝɪɟɫɫ», ɝ. Ɉɦɫɤ, Ɋɨɫɫɢɹ 

 

 

Аɧɧɨɬɚɰиɹ. Сɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɫɬɪɭɤɬɭɪɵ ɢ ɨɩɢɫɚɧɢɸ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɬɟɧɞɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɤɢ ɤɨɦɛɢɧɢ-
ɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ ɨɩɟɪɚɬɨɪɨɜ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ȼ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɚɫɫɢɜɧɨɣ ɢ ɚɤɬɢɜ-
ɧɨɣ ɫɢɫɬɟɦ ɜɢɛɪɨɡɚɳɢɬɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɡɢɧɨɤɨɪɞɧɵɟ ɨɛɨɥɨɱɤɢ. 
Сɬɪɭɤɬɭɪɚ ɫɬɟɧɞɚ ɞɨɥɠɧɚ ɩɨɡɜɨɥɢɬɶ ɨɰɟɧɢɬɶ ɜɤɥɚɞ ɤɚɤ ɩɚɫɫɢɜɧɨɣ, ɬɚɤ ɢ ɚɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ ɜ ɨɛɳɢɣ ɩɪɨɰɟɫɫ ɩɨɞɚɜɥɟɧɢɹ ɤɨɥɟɛɚɧɢɣ. 

 

Ʉɥɸчɟɜɵɟ ɫɥɨɜɚ: ɜɢɛɪɨɡɚɳɢɬɚ, ɪɟɡɢɧɨɤɨɪɞɧɚɹ ɨɛɨɥɨɱɤɚ, ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɩɪɢɜɨɞ, ɡɨɥɨɬɧɢɤɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ.  
 

ȼɜɟɞɟɧɢɟ 
ȼɢɛɪɨɡɚɳɢɬɚ ɨɩɟɪɚɬɨɪɨɜ ɡɟɦɥɟɪɨɣɧɨ-

ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɞɪɭɝɢɯ ɦɚɲɢɧ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɫɨɞɟɪɠɚɧɢɢ ɞɨɪɨɝ, ɢɦɟɟɬ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ [1]. Ʉɪɨɦɟ 
ɬɨɝɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡ-
ɪɨɫɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɡɚɳɢɬɟ ɨɬ ɜɢɛɪɚɰɢɣ 
(ɦɢɤɪɨɭɫɤɨɪɟɧɢɣ) ɧɚɭɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɧɚ 
ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ, ɫɚɦɨɥɟɬɚɯ ɢ ɞɪɭɝɢɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɩɟɪɚɬɨɪɨɜ ɦɚɲɢɧ, ɚ ɬɚɤɠɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɨɬ 
ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɧɢɡɤɢɯ 
ɱɚɫɬɨɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɨ ɨɝ-
ɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɛɪɨɡɚɳɢɬɧɵɯ ɫɢɫɬɟɦ 
(ȼɁɋ), ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɲɢɪɨɤɨ-
ɝɨ ɫɩɟɤɬɪɚ ɚɦɨɪɬɢɡɚɬɨɪɨɜ [2]. Ɍɚɤɢɟ ȼɁɋ ɩɨ-
ɥɭɱɢɥɢ ɧɚɡɜɚɧɢɟ ɩɚɫɫɢɜɧɵɯ. Ɉɞɧɚɤɨ ɢɯ ɩɪɢ-
ɦɟɧɟɧɢɟ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɨɤɚɡɵɜɚɟɬɫɹ ɦɚ-
ɥɨɷɮɮɟɤɬɢɜɧɵɦ, ɧɚɩɪɢɦɟɪ, ɜ ɢɧɮɪɚɧɢɡɤɨɦ 
ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɚ ɬɚɤɠɟ ɩɪɢ ɡɚɳɢɬɟ 
ɨɛɴɟɤɬɨɜ ɨɬ ɦɟɧɹɸɳɢɯɫɹ ɜɨ ɜɪɟɦɟɧɢ ɜɢɛɪɚ-
ɰɢɨɧɧɵɯ ɫɩɟɤɬɪɨɜ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɧɢɠɟɧɢɹ ɧɢɡɤɨɱɚɫ-
ɬɨɬɧɵɯ ɜɢɛɪɚɰɢɣ, ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɞɥɹ ɡɞɨ-
ɪɨɜɶɹ ɨɩɟɪɚɬɨɪɚ, ɧɚɯɨɞɹɬ ɜɫɟ ɛɨɥɶɲɟɟ ɩɪɢɦɟ-
ɧɟɧɢɟ ɚɤɬɢɜɧɵɟ ɜɢɛɪɨɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

ȼ ɫɢɫɬɟɦɚɯ ɚɤɬɢɜɧɨɣ ɜɢɛɪɨɡɚɳɢɬɵ (ɋȺȼ) 
ɮɨɪɦɢɪɭɸɬɫɹ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɢɥɨɠɟɧɧɵɟ ɧɟ-

ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɢɡɨɥɢɪɭɟɦɨɦɭ ɨɛɴɟɤɬɭ ɧɚ-
ɪɹɞɭ ɫ ɜɵɧɭɠɞɚɸɳɢɦɢ ɫɢɥɚɦɢ ɫ ɰɟɥɶɸ ɢɯ 
ɤɨɦɩɟɧɫɚɰɢɢ. ȼ ɋȺȼ ɷɧɟɪɝɢɹ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɯɨɞɢɬ ɜ ɷɧɟɪɝɟɬɢ-
ɱɟɫɤɢɣ ɛɚɥɚɧɫ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɚɤɬɢɜɧɚɹ 
ɜɢɛɪɨɡɚɳɢɬɚ – ɪɟɡɭɥɶɬɚɬ ɫɨɜɨɤɭɩɧɨɝɨ ɞɟɣɫɬ-
ɜɢɹ ɚɤɬɢɜɧɵɯ ɢ ɩɚɫɫɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

Ɋɚɡɪɚɛɨɬɤɟ ɨɞɧɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ ɩɨɫɬɪɨɟ-
ɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɢɛɪɨɡɚɳɢɬɵ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɡɢɧɨɤɨɪɞɧɵɯ ɨɛɨɥɨɱɟɤ 
ɩɨɫɜɹɳɟɧɚ ɧɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ. 

Ɉɫɧɨɜɧɚɹ чɚɫɬɶ (ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚчɢ) 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɪɟɡɢɧɨɤɨɪɞɧɵɟ ɨɛɨɥɨɱɤɢ 
(ɊɄɈ) ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɭɩɪɭɝɢɯ ɷɥɟ-
ɦɟɧɬɨɜ. ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɢ ɧɚɞɟɠɧɨɫɬɶɸ, ɢɯ ɧɨ-
ɦɟɧɤɥɚɬɭɪɚ ɧɚɫɱɢɬɵɜɚɟɬ ɞɟɫɹɬɤɢ ɧɚɢɦɟɧɨɜɚ-
ɧɢɣ. ȼɨɡɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɊɄɈ ɜ 
ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɚɤɬɢɜ-
ɧɵɯ ɜɢɛɪɨɡɚɳɢɬɧɵɯ ɫɢɫɬɟɦ [3]. Ɉɧɢ ɫ ɭɫɩɟ-
ɯɨɦ ɡɚɦɟɧɹɸɬ ɩɧɟɜɦɨɰɢɥɢɧɞɪɵ ɩɪɢ ɨɝɪɚɧɢ-
ɱɟɧɧɨɦ ɯɨɞɟ ɩɨɪɲɧɹ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɊɄɈ ɜ ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɚɤɬɢɜɧɵɯ ɜɢɛɪɨɡɚɳɢɬɧɵɯ 
ɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɨɞɧɨɫɬɨɪɨɧɧɸɸ ɧɚ-
ɩɪɚɜɥɟɧɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. ɉɪɢ 
ɩɨɞɚɱɟ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɨɧɢ ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶ 
ɭɫɢɥɢɟ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɉɛɪɚɬ-
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