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ɇɟɩɪɟɪɵɜɧɨ ɪɚɫɬɭɳɚɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɧɚɝɪɭɡɤɚ 
ɧɚ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɵɟ ɫɟɬɢ (ɍȾɋ) ɛɨɥɶɲɢɯ 

ɝɨɪɨɞɨɜ (ɦɟɝɚɩɨɥɢɫɨɜ) ɢ ɨɫɨɛɟɧɧɨ ɢɯ ɰɟɧ-

ɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɪɢɜɟɥɚ ɤ ɬɨɦɭ, ɱɬɨ ɍȾɋ  

ɪɚɛɨɬɚɸɬ ɫ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟɦ, ɨ ɱɟɦ ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɸɬ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɜɨɡɧɢɤɚɸɳɢɟ 
ɩɪɟɞɡɚɬɨɪɨɜɵɟ ɢ ɡɚɬɨɪɨɜɵɟ ɫɢɬɭɚɰɢɢ, ɪɚɫɬɭ-

ɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨ-
ɢɫɲɟɫɬɜɢɣ (ȾɌɉ). ȼɫɟ ɷɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ 

ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ (ɈȾȾ), ɨɛɟɫɩɟɱɟɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɭɳɟ-
ɫɬɜɭɸɳɟɣ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ, ɩɨɜɵɲɟ-
ɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɫɥɭɠɢ-

ɜɚɧɢɹ ɝɨɪɨɞɨɜ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ 
ɞɜɢɠɟɧɢɹ (ȻȾȾ). 

Ⱦɥɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨ-
ɪɨɠɧɵɦ ɞɜɢɠɟɧɢɟɦ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ 
ɨɩɟɪɚɬɢɜɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɥɨɠɢɜɲɟɦɫɹ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɫɟɬɢ.  
 

Ɉɩɟɪɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɧɚ ɷɥɟ-
ɦɟɧɬɚɯ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ ɜɨɡɦɨɠɧɨ ɩɪɢ 
ɧɚɥɢɱɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ. ɋɛɨɪ ɬɚɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɨɦɨ-
ɳɶɸ ɞɟɬɟɤɬɨɪɨɜ ɬɪɚɧɫɩɨɪɬɚ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɚɦɢɯ ɞɟɬɟɤ-
ɬɨɪɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɞɨɪɨɠɚɧɢɸ ɦɨɧɢɬɨ-
ɪɢɧɝɚ. 
 

ɉɨɷɬɨɦɭ ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡ-
ɪɚɛɨɬɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ 
ɦɟɬɨɞɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɚɪɚɦɟɬɪɵ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɜɫɟɯ ɷɥɟɦɟɧɬɚɯ ɫɟɬɢ ɨɩɪɟɞɟ-
ɥɹɸɬɫɹ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɤɫ-
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ɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɨɫɧɨɜɧɵɯ ɜɯɨɞɚɯ ɜ 
ɢɫɫɥɟɞɭɟɦɭɸ ɫɟɬɶ ɢ ɨɬɞɟɥɶɧɵɯ ɥɨɤɚɥɶɧɵɯ 
ɨɛɴɟɤɬɚɯ ɜɧɭɬɪɢ ɧɟɟ. 
 

  

 

Ɇɟɬɨɞɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨɫɜɹɳɟɧɨ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬ [1–8]. Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜ-
ɥɹɸɳɢɦɢ ɬɚɤɢɯ ɦɨɞɟɥɟɣ ɹɜɥɹɸɬɫɹ: 
– ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɟɬɢ ɜ ɜɢ-

ɞɟ ɝɪɚɮɚ; 
– ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ, ɜɢɞ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧ 

ɩɨɜɟɞɟɧɢɟɦ ɭɱɚɫɬɧɢɤɨɜ ɞɜɢɠɟɧɢɹ ɢ ɡɚɜɢɫɢ-

ɦɨɫɬɹɦɢ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɡɞɚ ɩɨ ɞɭɝɚɦ ɫɟɬɢ 

ɤɚɤ ɮɭɧɤɰɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ; 
– ɨɝɪɚɧɢɱɟɧɢɹ ɡɚɞɚɱɢ. 

 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ 
[9] ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɦ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɦɚɪɲɪɭɬɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɫɥɟɞɭɸɬ ɤɨɪɪɟɫɩɨɧ-

ɞɟɧɰɢɢ ɢɡ ɨɞɧɨɣ ɡɨɧɵ ɜ ɞɪɭɝɭɸ. Ɍɚɤɚɹ ɢɧ-

ɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ, 

ɷɥɟɦɟɧɬɵ  ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɞɨɥɟɣ ɤɨɪɪɟ-
ɫɩɨɧɞɟɧɰɢɣ ɦɟɠɞɭ ɡɨɧɚɦɢ, ɢɫɩɨɥɶɡɭɸɳɢɯ 
ɞɭɝɭ ɫɟɬɢ. 

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɨɬɧɨɫɬɢ ɫɟɬɢ ɫɭɳɟɫɬɜɭ-

ɸɬ ɷɤɡɨɝɟɧɧɵɣ (ɜɵɡɵɜɚɟɦɵɣ ɜɧɟɲɧɢɦɢ ɮɚɤ-
ɬɨɪɚɦɢ) ɢ ɷɧɞɨɝɟɧɧɵɣ (ɜɵɡɵɜɚɟɦɵɣ ɜɧɭɬ-
ɪɟɧɧɢɦɢ ɮɚɤɬɨɪɚɦɢ) ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɚɬɪɢɰɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨ-
ɤɨɜ: 
– ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ; 
– ɪɚɜɧɨɜɟɫɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ. 
 

ɉɪɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɨɛɴ-

ɟɦ ɞɜɢɠɟɧɢɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɪɚɧɫɩɨɪɬɧɨɣ 

ɩɪɨɩɨɪɰɢɢ. Ɉɛɴɟɦ ɞɜɢɠɟɧɢɹ ɩɨ ɩɟɪɟɝɨɧɭ 

ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɩɨɬɨɤɭ ɢɡ ɨɞɧɨɝɨ ɪɚɣɨɧɚ ɜ 
ɞɪɭɝɨɣ. ɉɪɨɩɨɪɰɢɹ ɜɨɞɢɬɟɥɟɣ, ɜɵɛɢɪɚɸɳɢɯ 
ɦɚɪɲɪɭɬ, ɧɟ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɫɤɨɩɥɟɧɢɣ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɫɟɬɢ, ɚ ɬɨɥɶɤɨ ɨɬ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɪɲɪɭɬɚ ɢ ɜɨɞɢɬɟɥɹ. Ɂɧɚɱɟ-
ɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɩɨɪɰɢɣ  ɦɨɝɭɬ ɛɵɬɶ 
ɡɚɞɚɧɵ ɢɡɧɚɱɚɥɶɧɨ.  
 

ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɦɟɬɨɞɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɨɬɨɤɨɜ ɩɨ ɫɟɬɢ, ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɩɪɨɩɨɪɰɢɨ-
ɧɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ, ɹɜɥɹɟɬɫɹ ɛɟɫɤɨɦ-

ɩɪɨɦɢɫɫɧɵɣ ɦɟɬɨɞ  (all-or-nothing – «ɜɫɟ ɢɥɢ 

ɧɢɱɟɝɨ»), ɤɨɝɞɚ ɜɟɫɶ ɨɛɴɟɦ ɤɚɠɞɨɣ ɤɨɪɪɟ-
ɫɩɨɧɞɟɧɰɢɢ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɟɞɢɧɫɬɜɟɧɧɵɣ 

ɨɩɬɢɦɚɥɶɧɵɣ ɦɚɪɲɪɭɬ, ɫɨɟɞɢɧɹɸɳɢɣ ɞɜɚ 
ɪɚɣɨɧɚ. Ɍɚɤɨɣ ɫɩɨɫɨɛ ɧɟ ɭɱɢɬɵɜɚɟɬ ɟɫɬɟ-

ɫɬɜɟɧɧɨɟ ɪɚɫɫɟɢɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ 
ɢ ɢɫɩɨɥɶɡɭɟɬ ɬɨɥɶɤɨ ɨɞɢɧ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ, 
ɞɚɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɞɪɭɝɢɯ ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɟɣ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɷɬɨɝɨ ɧɟɞɨɫɬɚɬɤɚ ɩɪɟɞɥɨɠɟ-
ɧɵ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɪɚɫɱɟɬɚ ɧɟɫɤɨɥɶɤɢɯ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɩɭɬɟɣ ɢ ɪɚɫɫɟɢɜɚɧɢɹ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɷɬɢɦ ɩɭɬɹɦ. ȼ [10] ɩɪɟɞ-

ɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɚ ɜɨɡɦɨɠ-

ɧɵɯ ɩɭɬɟɣ ɢɡ ɜɫɟɯ ɭɡɥɨɜ ɫɟɬɢ ɜ ɧɟɤɨɬɨɪɵɣ 

ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɭɡɟɥ ɩɪɢɛɵɬɢɹ. ɇɟɞɨɫɬɚɬɤɨɦ 

ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɬɚɤɠɟ 
ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɚɬɱɚɣɲɢɯ ɩɭɬɟɣ. 

 

ɉɪɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɧɚ 
ɫɟɬɢ ɫ ɭɱɟɬɨɦ ɫɤɨɩɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɢɫɩɨɥɶɡɭɸɬ ɛɨɥɟɟ ɪɟɚɥɢɫɬɢɱɧɵɣ 

ɩɨɞɯɨɞ – ɪɚɜɧɨɜɟɫɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ. ɐɟɧɚ 
ɩɨɟɡɞɤɢ (ɜɪɟɦɹ ɩɪɨɟɡɞɚ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɡɚɬɪɚ-
ɬɵ ɢ ɬ.ɞ.) ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟɦɚ ɩɨɬɨɤɚ, ɬ.ɟ. ɹɜɥɹ-
ɟɬɫɹ ɮɭɧɤɰɢɟɣ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɫɧɨɜɧɵɯ ɝɢɩɨɬɟɡ ɩɨɜɟɞɟɧɢɹ ɭɱɚɫɬɧɢɤɨɜ 
ɞɜɢɠɟɧɢɹ ɜ ɷɬɢɯ ɦɨɞɟɥɹɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ-
ɬɨɤɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢɧɰɢɩɵ Wardrop [11]. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɜɵɦ ɩɪɢɧɰɢɩɨɦ ɤɚɠɞɵɣ 

ɭɱɚɫɬɧɢɤ ɞɜɢɠɟɧɢɹ ɜɵɛɢɪɚɟɬ ɦɚɪɲɪɭɬ ɫ 
ɧɚɢɦɟɧɶɲɢɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ 

ɧɚ ɩɨɟɡɞɤɭ. ɉɪɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɨɬɨɤɨɜ ɩɨ 

ɫɟɬɢ ɜ ɤɨɧɰɟ ɤɨɧɰɨɜ ɧɚɫɬɭɩɚɟɬ ɫɨɫɬɨɹɧɢɟ 
ɪɚɜɧɨɜɟɫɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɢ ɨɞɢɧ ɭɱɚɫɬɧɢɤ 
ɧɟ ɦɨɠɟɬ ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɫɜɨɟɣ ɩɨɟɡɞɤɢ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɧɟɧɢɹ ɦɚɪɲɪɭɬɚ (user – equi-

librium assignment, UE-ɦɨɞɟɥɶ). ɇɟɞɨɫɬɚɬɤɨɦ 

ɬɚɤɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɬɨ ɭɫɥɨɜɢɟ, ɱɬɨ ɦɚɬ-
ɪɢɰɚ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ ɡɚɞɚɧɚ ɢ ɹɜɥɹɟɬɫɹ ɢɫ-
ɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɩɨɬɨɤɨɜ, ɚ ɟɟ ɷɥɟɦɟɧɬɵ ɜɯɨɞɹɬ ɜ 
ɨɝɪɚɧɢɱɟɧɢɹ ɡɚɞɚɱɢ ɨɰɟɧɤɢ ɪɚɜɧɨɜɟɫɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 
 

ɋɬɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɜɧɨɜɟɫɢɹ ɨɫɧɨɜɚɧɚ ɧɚ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɦ ɩɨɜɟɞɟɧɢɢ ɜɨɞɢɬɟɥɟɣ. 

Ɉɧɚ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɜɨɞɢɬɟɥɢ ɢɦɟɸɬ ɬɨɱ-
ɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɩɨɬɨɤɚɯ ɢ ɡɚɞɟɪɠɤɚɯ ɧɚ 
ɜɫɟɯ ɞɭɝɚɯ ɫɟɬɢ, ɨɞɢɧɚɤɨɜɨ ɨɰɟɧɢɜɚɸɬ ɩɭɬɢ ɢ 

ɩɪɢɧɢɦɚɸɬ ɬɨɱɧɵɟ ɪɟɲɟɧɢɹ ɩɪɢ ɜɵɛɨɪɟ ɩɭ-

ɬɢ ɫɥɟɞɨɜɚɧɢɹ. ɇɨ ɜ ɪɟɚɥɶɧɨɣ ɠɢɡɧɢ ɩɨɜɟɞɟ-
ɧɢɟ ɜɨɞɢɬɟɥɟɣ ɫɬɨɯɚɫɬɢɱɧɨ, ɫɨɞɟɪɠɢɬ ɷɥɟ-
ɦɟɧɬ ɫɥɭɱɚɣɧɨɫɬɢ. ɗɬɨɬ ɷɥɟɦɟɧɬ ɫɥɭɱɚɣɧɨɫɬɢ 

ɩɨɜɟɞɟɧɢɹ ɜɨɞɢɬɟɥɟɣ ɭɱɢɬɵɜɚɸɬ ɦɨɞɟɥɢ ɫɬɨ-
ɯɚɫɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
(Stochastic user equilibrium assignment, SUE-

ɦɨɞɟɥɶ).  
 

ȼ ɞɢɧɚɦɢɱɟɫɤɢɯ ɪɚɜɧɨɜɟɫɧɵɯ ɦɨɞɟɥɹɯ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɞɨɛɚɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɚɹ 
– ɜɪɟɦɹ. ȼ ɷɬɢɯ ɦɨɞɟɥɹɯ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬ-
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ɫɥɟɠɢɜɚɬɶ ɬɨɱɧɨɟ ɜɪɟɦɹ ɩɪɨɟɡɞɚ, ɧɟɨɛɯɨɞɢ-

ɦɨ ɨɩɢɫɚɧɢɟ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɜɧɭɬɪɢ ɞɭɝɢ 

ɫ ɩɨɦɨɳɶɸ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ. 

 

ȼɫɟ ɜɵɲɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɦɨɞɟɥɢ ɫɜɨɞɹɬɫɹ ɤ 
ɨɩɪɟɞɟɥɟɧɢɸ ɨɩɬɢɦɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɫɥɟ-
ɞɨɜɚɧɢɹ. 
 

ȼ ɪɚɛɨɬɟ Ɇɢɯɚɣɥɨɜɚ Ⱥ.ɘ. [7] ɪɚɡɪɚɛɨɬɚɧ 

ɦɟɬɨɞ, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɰɟɧɨɤ 
ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ, ɭɤɚɡɚɧɧɵɯ 

ɧɢɠɟ: 
– ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɚɹ ɭɥɢɱɧɨ-
ɞɨɪɨɠɧɚɹ ɫɟɬɶ, ɜɤɥɸɱɚɹ ɨɬɞɟɥɶɧɵɟ ɩɨɬɨɤɢ ɩɨ 
ɪɚɡɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɧɚ ɩɟɪɟɤɪɟɫɬɤɚɯ; 
– ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɡɚɦɟɪɵ ɢɧ-

ɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜ ɨɬɞɟɥɶɧɵɯ ɩɭɧɤɬɚɯ 
ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ (ɬ.ɟ. ɧɚ ɩɟɪɟɤɪɟɫɬɤɚɯ, 
ɧɚ ɩɟɪɟɝɨɧɚɯ), ɜɵɩɨɥɧɹɟɦɵɟ ɜ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɜɪɟɦɹ ɜ ɛɭɞɧɢɟ ɞɧɢ; 

– ɞɚɧɧɵɟ ɨɛ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɫɨɞɟɪ-
ɠɚɬ ɨɲɢɛɤɢ, ɜɵɡɜɚɧɧɵɟ ɩɪɨɜɟɞɟɧɢɟɦ ɡɚɦɟ-
ɪɨɜ ɜ ɪɚɡɧɵɟ ɞɧɢ, ɢ ɨɲɢɛɤɢ ɫɚɦɢɯ ɩɨɞɫɱɟɬɨɜ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ. 
 

Ɉɬɥɢɱɢɬɟɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɮɨɪɦɭɥɢ-

ɪɨɜɚɧɧɨɣ ɡɚɞɚɱɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɚɬɪɢɰɵ 

ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɜɢɞɨɦ 

ɢ ɤɚɱɟɫɬɜɨɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɹɜɥɹɸɬɫɹ: 
– ɞɟɬɚɥɶɧɨɟ ɪɚɫɫɦɨɬɪɟɧɢɟ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ 

ɫɟɬɢ ɜ ɜɢɞɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ, ɞɥɹ 
ɤɚɠɞɨɣ ɞɭɝɢ ɤɨɬɨɪɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟ-
ɧɢɹ; 
– ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ ɨɛɫɥɟɞɨɜɚɧɢɣ ɬɨɥɶɤɨ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ (ɩɨɞɫɱɟɬ ɤɨɥɢɱɟ-
ɫɬɜɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɭɱɟɬɧɵɯ ɜɢɞɨɜ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɩɪɢɜɟɞɟɧɧɨɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ); 
– ɦɚɬɪɢɰɵ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ ɦɟɠɞɭ ɜɵɞɟ-
ɥɟɧɧɵɦɢ ɩɭɧɤɬɚɦɢ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚ-
ɬɢɫɬɢɤɢ, ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɜɵɛɪɨɫɚɦ, ɬ.ɟ. ɫ ɩɨ-
ɦɨɳɶɸ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ɪɨɛɚɫɬɧɨɝɨ ɪɟɝɪɟɫ-
ɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. 
 

ɇɟɞɨɫɬɚɬɤɢ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ: 
– ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɭɱɚɫɬɨɤ ɍȾɋ ɩɪɟɞɫɬɚɜ-
ɥɹɟɬɫɹ ɜ ɜɢɞɟ ɧɚɛɨɪɚ ɝɪɚɮɨɜ, ɜ ɤɨɬɨɪɵɯ ɤɚɠ-

ɞɚɹ ɤɨɪɪɟɫɩɨɧɞɢɪɭɸɳɚɹ ɩɚɪɚ ɜɟɪɲɢɧ ɛɭɞɟɬ 
ɢɦɟɬɶ ɬɨɥɶɤɨ ɨɞɢɧ ɦɚɪɲɪɭɬ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚ-
ɦɢ, ɞɟɤɨɦɩɨɡɢɰɢɹ ɫɜɨɞɢɬɫɹ ɤ ɪɚɡɞɟɥɟɧɢɸ 

ɢɡɭɱɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɍȾɋ ɧɚ ɝɪɚɮɵ, ɞɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɦɚɬɪɢɰ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɦɚɪɲɪɭɬɚɦ «ɜɫɟ ɢɥɢ  

ɧɢɱɟɝɨ» (all or nothing). Ɍɚɤɨɣ ɦɟɬɨɞ ɩɪɟɞɩɨ-

ɥɚɝɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɰɟɥɨɝɨ ɧɚɛɨɪɚ ɦɚɬɪɢɰ 

ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ ɞɥɹ ɜɵɞɟɥɟɧɧɵɯ ɩɨɞɝɪɚ-
ɮɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɟɬ ɬɪɭɞɨɟɦɤɨɫɬɶ 
ɪɚɛɨɬ ɧɚ ɫɬɚɞɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ;  

– ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢ-

ɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɞɥɹ ɤɚɠɞɨɣ 

ɞɭɝɢ ɫɟɬɢ, ɹɜɥɹɸɳɟɣɫɹ ɜɯɨɞɨɦ ɧɚ ɦɚɪɲɪɭɬ, 
ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɦɟ-
ɪɨɩɪɢɹɬɢɟɦ.  

 

ȼ ɪɚɛɨɬɟ Ʌɭɤɚɧɢɧɚ ȼ.ɇ. [8] ɨɩɢɫɵɜɚɟɬɫɹ ɚɥɝɨ-
ɪɢɬɦɢɱɟɫɤɚɹ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ 
ɧɚ ɞɨɪɨɠɧɨɣ ɫɟɬɢ Ɇɨɫɤɜɵ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɡɚɝɪɹɡɧɟɧɢɣ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɜɵɯɥɨɩɨɜ ɜ 
ɚɬɦɨɫɮɟɪɟ ɧɚɞ ɬɟɪɪɢɬɨɪɢɟɣ ɝɨɪɨɞɚ. 
 

Ƚɪɚɮ ɍȾɋ ɫɨɫɬɨɢɬ ɢɡ ɜɵɞɟɥɟɧɧɵɯ ɬɨɱɟɤ ɩɟ-
ɪɟɫɟɱɟɧɢɹ ɦɚɝɢɫɬɪɚɥɟɣ (ɜɟɪɲɢɧ) ɢ ɪɟɛɟɪ ɢɯ 
ɫɨɟɞɢɧɹɸɳɢɯ (ɞɭɝ) ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ: 
– ɱɢɫɥɨɦ ɜɟɪɲɢɧ ɢ ɪɟɛɟɪ; 
– ɦɚɬɪɢɰɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɤɨɨɪɞɢɧɚɬ ɜɟɪ-
ɲɢɧ ɝɪɚɮɚ; 
– ɦɚɬɪɢɰɟɣ ɢɧɰɢɞɟɧɰɢɣ ɪɟɛɟɪ ɝɪɚɮɚ, ɡɚɞɚɸ-

ɳɟɣ ɫɜɹɡɢ ɦɟɠɞɭ ɜɟɪɲɢɧɚɦɢ; 

– ɦɚɬɪɢɰɟɣ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɜ ɭɡɥɚɯ. 
 

Ɍɪɚɧɫɩɨɪɬɧɵɣ ɩɨɬɨɤ ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ ɯɚɪɚɤ-
ɬɟɪɢɡɭɟɬɫɹ: 
– ɬɨɩɨɥɨɝɢɟɣ ɩɪɨɟɤɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɭɡɥɚ ɝɪɚɮɚ; 
– ɦɚɬɪɢɰɟɣ ɩɟɪɟɦɟɲɢɜɚɧɢɹ – ɦɚɬɪɢɰɟɣ ɜɟɪɨ-
ɹɬɧɨɫɬɧɨɝɨ ɬɢɩɚ, ɜ ɤɨɬɨɪɨɣ ɷɥɟɦɟɧɬɚɦɢ ɹɜ-
ɥɹɸɬɫɹ ɞɨɥɢ ɬɪɚɧɫɩɨɪɬɚ, ɩɨɞɯɨɞɹɳɟɝɨ ɫ  
j-ɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨɫɹ ɩɨ  

i-ɣ ɭɥɢɰɟ; 
– ɦɚɬɪɢɰɟɣ ɩɪɨɩɭɫɤɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ. 

 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɪɟɛɪɚ ɡɚɞɚɧɨ ɫɭɦɦɚɪɧɨɟ ɱɢɫɥɨ 
ɩɨɥɨɫ ɜ ɨɛɟ ɫɬɨɪɨɧɵ. 

 

ɂɫɬɨɱɧɢɤɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɨɣ ɩɪɢɜɹɡɤɟ ɞɟɥɹɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

– ɬɨɱɟɱɧɵɟ – ɬɚɤɢɟ, ɞɥɹ ɤɨɬɨɪɵɯ ɜɤɥɸɱɟɧɢɟ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ ɩɨɬɨ-
ɤɢ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɪɟɛɪɟ ɝɪɚɮɚ 
ɍȾɋ (ɧɚɩɪɢɦɟɪ, ɚɜɬɨɩɚɪɤ – ɨɛɴɟɤɬ ɫ ɤɨɧ-

ɤɪɟɬɧɵɦ ɚɞɪɟɫɨɦ, ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɨɩɪɟɞɟɥɟɧɧɨɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɪɟɛɪɨ ɢɫɫɥɟ-
ɞɭɟɦɨɝɨ ɝɪɚɮɚ); 
– ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ – ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɫɫɦɚɬ-
ɪɢɜɚɬɶ ɤɚɤ ɟɞɢɧɵɣ ɢɫɬɨɱɧɢɤ ɫ ɫɭɦɦɚɪɧɨɣ 

ɦɨɳɧɨɫɬɶɸ, ɨɛɴɟɞɢɧɹɸɳɟɣ ɦɟɥɤɢɟ ɢɫɬɨɱɧɢ-

ɤɢ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɵɯ 
ɩɥɨɬɧɨ ɡɚɩɨɥɧɹɟɬ ɧɟɤɨɬɨɪɭɸ ɱɚɫɬɶ ɬɟɪɪɢɬɨ-
ɪɢɢ ɝɨɪɨɞɚ (ɧɚɩɪɢɦɟɪ, «ɫɩɚɥɶɧɵɣ» ɪɚɣɨɧ). 
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Ɂɚɞɚɧɢɟ ɤɪɭɩɧɵɯ ɩɪɢɬɹɝɢɜɚɸɳɢɯ ɰɟɧɬɪɨɜ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɞɟɥɢɬɫɹ ɧɚ ɫɥɟɞɭɸ-

ɳɢɟ ɝɪɭɩɩɵ ɩɨ ɮɨɪɦɟ ɫɜɹɡɟɣ «ɢɫɬɨɱɧɢɤ– 

ɫɬɨɤ»: 

– ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɢɦɟɟɬɫɹ ɤɨɧɤɪɟɬɧɵɣ ɫɬɨɤ; 
– ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɨɝɨ 

ɫɬɨɤɚ, ɜɵɯɨɞɹɳɢɟ ȺɌɋ ɦɨɝɭɬ ɫɜɨɛɨɞɧɨ ɞɜɢ-

ɝɚɬɶɫɹ ɩɨ ɜɫɟɦɭ ɝɪɚɮɭ (ɧɚɩɪɢɦɟɪ, ɪɚɡɜɹɡɤɢ 

ɆɄȺȾ). 

 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢ ɟɟ 
ɤɨɦɩɶɸɬɟɪɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɜ ɪɟɚɥɶ-
ɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ɢɦɢɬɢɪɨɜɚɬɶ ɩɨɜɟɞɟ-
ɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɍȾɋ ɤɪɭɩɧɨɝɨ 
ɝɨɪɨɞɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɜɢɠɟ-
ɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɍȾɋ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɥɨɬ-
ɧɨɫɬɶ ɩɨɬɨɤɨɜ ɧɚ ɤɚɠɞɨɦ ɪɟɛɪɟ ɝɪɚɮɚ ɫ ɰɟ-
ɥɶɸ ɨɰɟɧɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. 

 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, 
ɱɬɨ ɩɪɢ ɜɵɛɨɪɟ ɬɪɚɧɫɩɨɪɬɧɵɦ ɫɪɟɞɫɬɜɨɦ ɩɭ-

ɬɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ 
ɜɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ, ɱɬɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɪɟɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɩɨ ɫɟɬɢ. 

 

    

 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɧɚ ɫɟɬɢ, ɧɟ ɫɜɹɡɚɧɧɚɹ 
ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɚɪɲɪɭɬɚ ɢ 

ɢɫɩɨɥɶɡɭɸɳɚɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
ɞɚɧɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚɥɶɧɨ, ɧɚ ɜɯɨɞɚɯ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɭɸ ɫɟɬɶ. 
 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɞɟɥɶ ɢ ɦɟɬɨɞɵ ɪɨɛɚɫɬɧɨɣ 

ɨɰɟɧɤɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ 
ɧɚ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢɧɬɟɧɫɢɜɧɨ-
ɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ ɫɟɬɢ; 

– ɩɪɟɞɥɨɠɢɬɶ ɦɟɬɨɞɢɤɭ ɩɨɞɝɨɬɨɜɤɢ ɢɫɯɨɞ-
ɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ; 
– ɧɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɜɵɩɨɥ-
ɧɢɬɶ ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɵɯ 

ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɍȾɋ ɧɚ ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

 

-   

   

   

 

Ȼɚɡɨɜɵɣ ɝɪɚɮ ɍȾɋ ɫɨɫɬɨɢɬ ɢɡ ɜɟɪɲɢɧ – ɩɟ-
ɪɟɤɪɟɫɬɤɨɜ, ɚ ɢɦɟɧɧɨ Mv ɜɟɪɲɢɧ 

 , 1,i vv i M  ɢ ɪɟɛɟɪ Me, ɞɨɪɨɝ, ɫɨɟɞɢɧɹɸ-

ɳɢɯ ɜɟɪɲɢɧɵ,  , 1,j ee j M . 

 

Ɇɨɞɟɥɶ [13], ɜ ɤɨɬɨɪɨɣ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 

ɹɜɥɹɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ, ɩɨɥɭɱɟɧɧɚɹ ɷɦɩɢ-

ɪɢɱɟɫɤɢ ɧɚ ɜɯɨɞɚɯ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɭɸ ɫɟɬɶ, 
ɢɦɟɟɬ ɜɢɞ 

 

ɜɯɨɞ

,

i i ir

i

i r

p p pp
j h k k

h H l L p P
p p

N N f d
  

      
    ,        (1) 

 

ɝɞɟ  – ɦɧɨɠɟɫɬɜɨ ɜɯɨɞɨɜ ɜ ɱɚɫɬɶ ɪɚɫɫɦɚɬɪɢ-

ɜɚɟɦɨɣ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ,  ;  – 

ɦɧɨɠɟɫɬɜɨ ɫɬɨɩ-ɥɢɧɢɣ ɩɟɪɟɤɪɟɫɬɤɨɜ ɧɚ ɫɟɬɢ 

ɦɟɝɚɩɨɥɢɫɚ; ɜɯɨɞip
hN – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚ ɜɯɨɞɟ 

ɜ ɫɟɬɶ, ɩɨɥɭɱɟɧɧɚɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, ɚɜɬ./ɱ, 
ɜɯɨɞ

0ip
hN  ; L – ɦɧɨɠɟɫɬɜɨ ɩɭɬɟɣ ɨɬ ɜɯɨɞɨɜ 

ɫɟɬɢ ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɬɨɩ-ɥɢɧɢɢ;  – 

ɦɧɨɠɟɫɬɜɨ ɩɨɞɯɨɞɨɜ ɤ ɩɟɪɟɤɪɟɫɬɤɭ;   , 1,iP p i n  ; j – ɧɨɦɟɪ ɩɟɪɟɤɪɟɫɬɤɚ; r – 

ɧɨɦɟɪ ɩɨɞɯɨɞɚ ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɩɟɪɟ-
ɤɪɟɫɬɤɭ; i – ɧɨɦɟɪ ɩɨɞɯɨɞɚ ɩɪɟɞɵɞɭɳɟɝɨ 
ɩɟɪɟɤɪɟɫɬɤɚ, ɫ ɤɨɬɨɪɨɝɨ ip

kN , ɚɜɬ./ɱ, ɜɥɢɜɚɟɬ-

ɫɹ ɜ rp
jN , ɚɜɬ./ɱ; ip

kf  – ɜɟɪɨɹɬɧɨɫɬɶ ɨɫɭ-
ɳɟɫɬɜɥɟɧɢɹ ɦɚɧɟɜɪɚ ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ ɨɬ 
ɩɪɟɞɵɞɭɳɟɣ ɫɬɨɩ-ɥɢɧɢɢ ɤ ɬɨɣ, ɱɬɨ ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɬɫɹ 
 

, ɩɪɹɦɨ ɨɬ ɫɬɨɩ-ɥɢɧɢɢ ,

, ɧɚɩɪɚɜɨ ɨɬ ɫɬɨɩ-ɥɢɧɢɢ ,

, ɧɚɥɟɜɨ ɨɬ ɫɬɨɩ-ɥɢɧɢɢ ,

i

i i

i

p
k i

p p
k k i

p
k i

a p

f b p

c p

 
    (2) 

 
ið

kd  – ɢɧɞɟɤɫ ɡɚɩɪɟɳɟɧɢɹ 
 

1, ɟɫɥɢ ɦɚɧɟɜɪ ɪɚɡɪɟɲɟɧ,

0, ɟɫɥɢ ɦɚɧɟɜɪ ɡɚɩɪɟɳɟɧ.
i

kd
            (3) 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɨɬɨɤɨɜ ɧɚ ɫɟɬɢ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ 
ɩɨɥɨɠɟɧɢɹɯ: 
 

– ɦɚɬɪɢɰɚ ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɣ ɧɚ ɫɭɳɟɫɬɜɭɸ-

ɳɟɣ ɫɟɬɢ ɭɠɟ ɢɡɜɟɫɬɧɚ; 
– ɧɚ ɫɟɬɢ ɜɧɟɞɪɟɧɚ ɨɩɪɟɞɟɥɟɧɧɚɹ ɨɪɝɚɧɢɡɚ-
ɰɢɹ ɞɜɢɠɟɧɢɹ; 
 

– ɚɜɬɨɦɨɛɢɥɶ ɦɨɠɟɬ ɩɨɹɜɢɬɶɫɹ ɭ ɫɬɨɩ-ɥɢɧɢɢ 

ɬɨɥɶɤɨ ɨɞɢɧ ɪɚɡ (ɬɨ ɟɫɬɶ ɰɢɤɥɵ ɢɫɤɥɸɱɟɧɵ); 
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– ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɣ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɨɬɨɤɨɜ ɧɚ ɩɟɪɟɤɪɟɫɬɤɚɯ ɨɫɬɚɟɬɫɹ ɩɪɢɛɥɢɡɢ-

ɬɟɥɶɧɨ ɨɞɢɧɚɤɨɜɵɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɪɟ-
ɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɨɜ (ɭɬɪɟɧɧɢɣ ɢ ɜɟɱɟɪɧɢɣ 

ɱɚɫ «ɩɢɤ», ɦɟɠɩɢɤɨɜɵɣ ɩɟɪɢɨɞ ɢ ɞɪ.) ɢ ɧɟ 
ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨ-
ɬɨɤɚ. ɗɬɨ ɩɨɥɨɠɟɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɩɪɢ ɨɛɨ-
ɪɭɞɨɜɚɧɢɢ ɥɨɤɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɬɟɯɧɢɱɟɫɤɢ-

ɦɢ ɫɪɟɞɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɨɞɬɜɟɪɠɞɟɧɨ 

ɪɹɞɨɦ ɚɜɬɨɪɨɜ ɢ ɫɨɛɫɬɜɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹɦɢ. 

 

ɐɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɢɦɟɟɬ ɜɢɞ 

  
ɜɵɯ

ɜɵɯɜɵɯ minrp
h h

h H

N N


  ,       (4) 

 

ɝɞɟ ɜɵɯH – ɦɧɨɠɟɫɬɜɨ ɜɵɯɨɞɨɜ ɢɡ ɪɚɫɫɦɚɬɪɢ-

ɜɚɟɦɨɣ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ, 
ɜɵɯH   ; ɜɵɯ

hN – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚ ɜɵ-

ɯɨɞɟ ɢɡ ɫɟɬɢ, ɩɨɥɭɱɟɧɧɚɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, 
ɚɜɬ./ɱ; ɜɵɯrp

hN – ɫɦɨɞɟɥɢɪɨɜɚɧɧɚɹ ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɶ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɟɬɢ, ɚɜɬ./ɱ. 
 

Ɉɬɥɢɱɢɬɟɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɦɨɞɟɥɢ ɹɜ-
ɥɹɸɬɫɹ: 
 

– ɜ ɦɨɞɟɥɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ 
ɩɭɬɢ (ɩɪɢ ɭɫɥɨɜɢɢ ɢɫɤɥɸɱɟɧɢɹ ɩɨɹɜɥɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɭ ɫɬɨɩ-ɥɢɧɢɢ ɞɜɚɠɞɵ) 

– ɨɬ ɜɯɨɞɨɜ ɜ ɫɟɬɶ ɞɨ ɥɸɛɨɣ ɫɬɨɩ-ɥɢɧɢɢ ɧɚ 
ɫɟɬɢ; 

 

– ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ, ɬ.ɤ. ɭɱɢ-

ɬɵɜɚɟɬ ɪɟɚɥɶɧɨɟ ɩɨɜɟɞɟɧɢɟ ɜɨɞɢɬɟɥɟɣ; 

 

– ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɢɬɵɜɚɬɶ ɪɚɡɦɟɳɟɧɢɟ 
ɨɛɴɟɤɬɨɜ, ɩɨɪɨɠɞɚɸɳɢɯ ɩɟɪɟɞɜɢɠɟɧɢɹ, ɦɟ-
ɫɬɚ ɩɪɢɥɨɠɟɧɢɹ ɬɪɭɞɚ, ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɞɪ.  
 

   

 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɫɟɬɢ Ʉɢɟɜɫɤɨɝɨ 

ɪɚɣɨɧɚ ɝ. ɏɚɪɶɤɨɜɚ. ɂɫɫɥɟɞɭɟɦɚɹ ɫɟɬɶ ɫɨɫɬɨ-
ɹɥɚ ɢɡ 27 ɭɡɥɨɜ-ɩɟɪɟɤɪɟɫɬɤɨɜ (ɪɢɫ. 1). ɉɥɨ-
ɳɚɞɶ ɢɫɫɥɟɞɭɟɦɨɣ ɫɟɬɢ – 0,596 ɤɦ2. 

 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ ɛɭɞɧɢɣ ɞɟɧɶ, ɫ 900 

ɞɨ 1000, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ. 
Ⱥɩɩɚɪɚɬɭɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ ɤɚɠɞɨɦ ɩɟɪɟ-
ɤɪɟɫɬɤɟ ɢɫɫɥɟɞɭɟɦɨɣ ɫɟɬɢ, ɪɟɝɢɫɬɪɢɪɨɜɚɥɚ 
ɜɫɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɫɪɟɞɫɬɜ ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ. ɗɤɫɩɟɪɢɦɟɧɬ 
ɩɪɨɜɨɞɢɥɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɜɫɟɯ ɩɟɪɟ-

ɤɪɟɫɬɤɚɯ ɢɫɫɥɟɞɭɟɦɨɣ ɫɟɬɢ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨɥɭɱɟɧɧɵɟ 
ɞɚɧɧɵɟ ɪɚɡɛɢɜɚɥɢɫɶ ɧɚ 5- ɢ 15-ɦɢɧɭɬɧɵɟ ɢɧ-

ɬɟɪɜɚɥɵ.  

 

  -

   

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

– ɫɨɫɬɚɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ; 
– ɱɚɫɨɜɚɹ (5-ɦɢɧɭɬɧɚɹ, 15-ɦɢɧɭɬɧɚɹ) ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɮɢɡɢɱɟ-
ɫɤɢɯ ɟɞɢɧɢɰɚɯ; 
– ɱɚɫɨɜɚɹ (5-ɦɢɧɭɬɧɚɹ, 15-ɦɢɧɭɬɧɚɹ) ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɪɢɜɟɞɟɧ-

ɧɵɯ ɟɞɢɧɢɰɚɯ (ɪɢɫ. 2); 

– ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɬɨɤɨɜ ɭ ɫɬɨɩ-

ɥɢɧɢɣ. 

 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, 

%, ɞɥɹ ɤɚɠɞɨɣ ɞɭɝɢ ɛɵɥɨ ɪɚɫɫɱɢɬɚɧɨ ɩɨ 

ɮɨɪɦɭɥɟ 
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  ,             (5) 

 

ɝɞɟ ɦ
rp

jN  – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɭ ɫɬɨɩ-ɥɢɧɢɢ, 

ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɦɨɞɟɥɢ, ɚɜɬ./ɱ; ɮ
rp

jN  – 

ɮɚɤɬɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɭ ɫɬɨɩ-ɥɢɧɢɢ, 

ɚɜɬ./ɱ. 
 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫ. 2. 

 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, %, ɩɨ ɫɟɬɢ  
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ɝɞɟ eM  – ɤɨɥɢɱɟɫɬɜɨ ɞɭɝ ɫɟɬɢ. 

 

Ⱦɥɹ ɢɫɫɥɟɞɭɟɦɨɣ ɫɟɬɢ ɋȿɌɂδ 2,46 %N  , ɱɬɨ 
ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ 10 %. 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɡɞɚɧɧɚɹ ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬ-
ɧɨɣ ɫɟɬɢ ɹɜɥɹɟɬɫɹ ɚɞɟɤɜɚɬɧɨɣ ɢ ɩɪɢɝɨɞɧɨɣ 

ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
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Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ: ɚ – ɞ – ɮɚɤɬɢɱɟɫɤɚɹ ɢ ɫɦɨɞɟɥɢɪɨɜɚɧɧɚɹ ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɢ ɭ ɫɬɨɩ-ɥɢɧɢɣ ɧɚ ɫɟɬɢ:  – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨ ɦɨɞɟɥɢ;  – ɮɚɤɬɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɶ; ɟ – ɤ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɦɨɞɟɥɢ ɭ ɫɬɨɩ-ɥɢɧɢɣ ɧɚ ɫɟɬɢ 
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ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɧɚ ɫɟɬɢ, ɧɟ ɫɜɹɡɚɧɧɚɹ 
ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɨɩɬɢɦɚɥɶɧɨɝɨ ɦɚɪɲɪɭɬɚ ɢ 

ɢɫɩɨɥɶɡɭɸɳɚɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
ɞɚɧɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɨ, ɧɚ ɜɯɨɞɚɯ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɭɸ 

ɫɟɬɶ. 
 

ɉɪɨɜɟɞɟɧ ɧɚɬɭɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɧɚ ɫɟɬɢ Ʉɢ-

ɟɜɫɤɨɝɨ ɪɚɣɨɧɚ ɝ. ɏɚɪɶɤɨɜɚ, ɤɨɬɨɪɵɣ ɩɨɞ-

ɬɜɟɪɞɢɥ ɚɞɟɤɜɚɬɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ. 
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