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Аɧɧɨɬаɰиɹ. ɉɪɟɞɥɨɠɟɧ ɜɵɛɨɪ ɛɟɡɨɩɚɫɧɨɝɨ ɦɚɪɲɪɭɬɚ ɫ ɭɱɟɬɨɦ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɬɪɚɫɫɵ; ɩɪɢ 
ɷɬɨɦ ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ, ɤɨɬɨɪɚɹ ɞɥɹ ɨɬɞɟɥɶ-
ɧɨɣ ɬɪɚɫɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɟ ɜɧɭɬɪɟɧɧɟɣ ɝɟɨɦɟɬɪɢɟɣ (ɱɢɫɥɨɦ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɢ ɢɯ  
ɪɚɞɢɭɫɚɦɢ ɤɪɢɜɢɡɧɵ).  
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Аɧɨɬаɰіɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɜɢɛɿɪ ɛɟɡɩɟɱɧɨɝɨ ɦɚɪɲɪɭɬɭ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɧɮɿɝɭɪɚɰɿʀ ɿ ɬɪɚɫɢ; ɩɪɢ 
ɰɶɨɦɭ ɨɫɧɨɜɧɢɦ ɤɪɢɬɟɪɿєɦ є ɣɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨɛɨɬɢ, ɹɤɚ ɞɥɹ ɨɤɪɟɦɨʀ ɬɪɚɫɢ ɜɢɡɧɚɱɚ-
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Abstract. A safe route selection based on highway configuration and route is offered, while the basic 

criterion is the probability of failure, which for a particular route is determined by its internal geome-

try (number of curved sections and their radii of curvature). 
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ȼɜɟɞɟɧɢɟ 

 

ɉɪɢ ɪɟɲɟɧɢɢ ɷɬɨɣ ɡɚɞɚɱɢ ɜɚɠɧɵɦɢ ɤɪɢɬɟɪɢ-

ɹɦɢ ɹɜɥɹɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ. ɋɪɟɞɢ 

ɪɚɡɥɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɨɫɧɨɜ-
ɧɵɦ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ 

ɪɚɛɨɬɵ (ȼȻɊ), ɤɨɬɨɪɚɹ ɞɥɹ ɨɬɞɟɥɶɧɨɣ ɬɪɚɫɫɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɟ ɜɧɭɬɪɟɧɧɟɣ ɝɟɨɦɟɬɪɢɟɣ 

(ɱɢɫɥɨɦ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɢ ɢɯ ɪɚɞɢ-

ɭɫɚɦɢ ɤɪɢɜɢɡɧɵ). ɉɨɤɚɡɚɬɟɥɶ ɧɚɞɟɠɧɨɫɬɢ 

ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠ-

ɧɨɫɬɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɟ ɬɪɚɫɫ. 
 

ȼ ɰɟɥɹɯ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ ɫɱɢ-

ɬɚɬɶ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɶ ɧɚɞɟɠɧɨɫɬɢ )( pb  (ɬ.ɟ. 

ȼȻɊ) ɞɥɹ ɬɪɚɫɫɵ p  ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɩɨɥɨɠɟɧɢɹ 
ɜ ɨɛɥɚɫɬɢ F  ɢ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟ-
ɞɟɥɹɸɳɢɯ ɟɟ ɜɧɭɬɪɟɧɧɸɸ  ɝɟɨɦɟɬɪɢɸ. 

 

ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɫɫɵ p ɜɵɫɬɭɩɚɸɬ ɟɟ ɞɥɢɧɚ 

)( pl , ɱɢɫɥɨ ɢɡɥɨɦɨɜ )( pn , ɟɫɥɢ ɷɬɨ ɥɨɦɚɧɚɹ, 
ɢɥɢ ɱɢɫɥɨ )( pm  ɜɯɨɞɹɳɢɯ ɜ ɧɟɟ ɤɪɭɝɨɜɵɯ 
ɜɫɬɚɜɨɤ ɢ ɩɟɪɟɯɨɞɧɵɯ ɤɪɢɜɵɯ ɢ ɢɯ ɪɚɞɢɭɫɵ 

ɤɪɢɜɢɡɧɵ )(,1}{ pmii   (ɥɢɛɨ – ɞɥɹ ɥɨɦɚɧɨɣ – 

ɭɝɥɵ ɩɨɜɨɪɨɬɚ 1, ( ){ }i i m p ). ɂɦɟɧɧɨ ɷɬɢ ɩɚɪɚ-
ɦɟɬɪɵ, ɚ ɬɚɤɠɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ 
ɬɪɚɫɫɵ p  ɜ ɨɛɥɚɫɬɢ F , ɨɩɢɫɵɜɚɸɳɟɣ ɨɞɧɨ-
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ɪɨɞɧɭɸ ɢɥɢ ɧɟɨɞɧɨɪɨɞɧɭɸ ɬɟɪɪɢɬɨɪɢɸ, ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɹɸɬ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨ-
ɢɬɟɥɶɫɬɜɚ c(p) ɢ ɭɞɟɥɶɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ e(p), ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ t(p) ɢ ɧɚɞɟɠ-

ɧɨɫɬɶ b(p).  

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɤɨɪɨɫɬɧɵɯ ɞɨɪɨɝ ɩɨɫɜɹ-
ɳɟɧɵ ɦɧɨɝɢɟ ɧɚɭɱɧɵɟ ɪɚɛɨɬɵ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɢ ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɵɯ. Ɉɞɧɢɦɢ ɢɡ ɩɨɫɥɟɞɧɢɯ 
ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɤɨɪɨɫɬɧɵɯ ɬɪɚɫɫ 
ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɧɵ ɫ ɭɱɟɬɨɦ ɤɨɦɮɨɪɬɚ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɞɥɹ ɜɨɞɢɬɟɥɟɣ ɹɜɥɹ-
ɸɬɫɹ ɪɚɛɨɬɵ ɉɥɟɯɨɜɨɣ Ⱥ.Ⱥ. ɢ ɋɦɟɥɹɤɨɜɚ ɋ.ȼ. 

[1, 2]. ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɨɞɟɥɟɣ ɬɪɚɫɫ, ɭɩɨɦɹɧɭ-

ɬɵɯ ɜɵɲɟ, ɝɞɟ ɬɪɚɫɫɵ ɫɨɫɬɨɹɬ ɢɡ ɩɪɹɦɨɥɢ-

ɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɢ ɫɜɹɡɵɜɚɸɳɢɯ ɢɯ ɤɪɢɜɵɯ 
ɬɢɩɚ ɩɚɪɚɛɨɥɵ ɢ ɨɤɪɭɠɧɨɫɬɢ ɛɨɥɶɲɢɯ ɪɚɞɢ-

ɭɫɨɜ, ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɵɜɚɸ-

ɳɢɯ ɤɪɢɜɵɯ ɪɚɫɫɦɨɬɪɟɧɵ ɤɪɢɜɵɟ ɬɢɩɚ ɤɥɨ-
ɬɨɢɞ. 

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɐɟɥɶ ɫɬɚɬɶɢ – ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɛɟɡɨɩɚɫɧɨɝɨ 
ɦɚɪɲɪɭɬɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧ-

ɧɨɣ ɬɟɯɧɢɤɢ ɢ ɦɚɲɢɧ Ɇɑɋ. 

 

Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ɉɨɤɚɡɚɬɟɥɶ b(p) ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣ-

ɲɢɯ ɩɪɢ ɜɵɛɨɪɟ ɬɪɚɫɫɵ ɞɜɢɠɟɧɢɹ ɢɡ ɨɞɧɨɝɨ 

ɩɭɧɤɬɚ ɜ ɞɪɭɝɨɣ. Ɉɧ ɡɚɱɚɫɬɭɸ ɢɧɬɟɝɪɢɪɭɟɬ ɜ 
ɫɟɛɟ ɢɧɵɟ ɤɪɢɬɟɪɢɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɢɡɜɟ-
ɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɚɧɚɥɨɝɨɜ 
ɧɚɞɟɠɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɮɚɤɬɨɪɨɦ ɞɥɢɧɵ 

l(p), ɪɚɞɢɭɫɚ ɤɪɢɜɢɡɧɵ ρi ɤɪɭɝɨɜɵɯ ɜɫɬɚɜɨɤ ɢ 

ɧɚɥɢɱɢɟɦ d ɡɨɧ ɨɩɚɫɧɨɫɬɢ, ɜ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨ-
ɪɵɯ ɧɚɯɨɞɢɬɫɹ kj ɮɪɚɝɦɟɧɬɨɜ ɬɪɚɫɫɵ ɪ ɟɞɢ-

ɧɢɱɧɨɣ ɞɥɢɧɵ, ɧɚɞɟɠɧɨɫɬɶ ɩɪɨɯɨɠɞɟɧɢɹ ɤɨ-
ɬɨɪɨɣ ɪɚɜɧɚ 1–gj. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ 
ɫɧɢɠɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɨɛɭɫɥɨɜɥɟɧɨ ɜɨɡɦɨɠ-

ɧɵɦ ɧɚɪɭɲɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚ-
ɧɢɣ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɡɨɧ ɨɩɚɫɧɨɫɬɢ ɩɨɥɭɱɚɟɦ 

bd(p)=1, ɢ bm(p)=1 – ɩɪɢ ɜɫɬɚɜɤɟ ɫ ɦɚɥɨɣ ɤɪɢ-

ɜɢɡɧɨɣ ɢɥɢ ɩɪɢ ɟɟ ɨɬɫɭɬɫɬɜɢɢ.  

 

ɉɪɢ ɷɬɨɦ ɫɭɳɟɫɬɜɟɧɧɨ, ɱɬɨ ɞɚɠɟ ɨɬɞɟɥɶɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɝɭɬ ɧɟ ɛɵɬɶ 
ɚɞɞɢɬɢɜɧɵɦɢ. ȼɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɨɪɨɬɨɜ, ɤɨɬɨɪɵɟ ɫɨɩɪɨɜɨɠ-

ɞɚɸɬɫɹ ɭɲɢɪɟɧɢɟɦ ɢɥɢ ɜɢɪɚɠɨɦ, ɢ, ɜ ɫɢɥɭ 

ɨɝɪɚɧɢɱɟɧɢɹ ɨɛɡɨɪɚ ɢ ɞɪɭɝɢɯ ɨɱɟɜɢɞɧɵɯ 
ɩɪɢɱɢɧ, ɩɨɧɢɠɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ. 
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ɉɨɫɤɨɥɶɤɭ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɤɥɚɫɫ ɡɚɞɚɱ ɫɨ-
ɟɞɢɧɟɧɢɹ ɩɨ ɫɚɦɨɣ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɹɜɥɹɟɬɫɹ 
ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɵɦ, ɩɪɢ ɨɩɬɢɦɢɡɚɰɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ, 
ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɪɢɧɰɢɩ ɨɩɬɢɦɚɥɶɧɨ-
ɫɬɢ )( pR , ɨɩɪɟɞɟɥɹɸɳɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɬɪɚɫɫɵ p  ɱɟɪɟɡ ɫɨɜɨɤɭɩɧɨɫɬɶ ɟɟ ɫɬɨɢɦɨɫɬ-
ɧɵɯ, ɧɚɞɟɠɧɨɫɬɧɵɯ ɢ ɢɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

(ɞɥɢɧɚ, ɱɢɫɥɨ ɢɡɥɨɦɨɜ ɢ ɞɪ.) ɢ ɩɨɥɨɠɟɧɢɟ 
ɬɪɚɫɫɵ p  ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ F . Ɉɞɧɢɦ ɢɡ 
ɤɪɢɬɟɪɢɟɜ ɪɟɲɟɧɢɹ ɢɫɯɨɞɧɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬ-
ɫɹ ɞɨɫɬɢɠɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɢɥɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɩɨ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɞɨɪɨɝɚɦ ɢ ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɦ ɥɢɧɢɹɦ. ɉɨɤɚɡɚɬɟɥɶ ɧɚɞɟɠɧɨɫɬɢ ɫɟ-
ɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨ-
ɫɬɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɟ ɬɪɚɫɫ.  
 

ȼ ɰɟɥɹɯ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ ɫɱɢ-

ɬɚɬɶ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɶ ɧɚɞɟɠɧɨɫɬɢ )( pb   ɞɥɹ 
ɬɪɚɫɫɵ p ɡɚɜɢɫɢɬ ɨɬ ɟɟ ɩɨɥɨɠɟɧɢɹ ɜ ɨɛɥɚɫɬɢ 

F  ɢ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɟɟ 
ɜɧɭɬɪɟɧɧɸɸ ɝɟɨɦɟɬɪɢɸ. Ɍɨɝɞɚ, ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɦɨɞɟɥɢ (1), ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɧɨ 

ɨɰɟɧɢɬɶ ɜɟɥɢɱɢɧɨɣ 

 

),()()()( pbpbpbpb dml           (2) 

 

ɤɨɬɨɪɚɹ ɡɚɞɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɭɫɩɟɲɧɨɝɨ ɩɪɨ-
ɯɨɠɞɟɧɢɹ ɬɪɚɫɫɵ p  ɨɞɧɢɦ ɬɪɚɧɫɩɨɪɬɧɵɦ 

ɫɪɟɞɫɬɜɨɦ. Ɍɨɝɞɚ ɟɫɥɢ ɡɚ ɷɬɨ ɜɪɟɦɹ ɩɨ ɬɪɚɫɫɟ 
p  ɩɪɨɯɨɞɢɬ N  ɬɪɚɧɫɩɨɪɬɧɵɯ  ɫɪɟɞɫɬɜ (ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɟɪɟɞɚɟɬɫɹ ɩɨɬɨɤ ɜ N  ɟɞɢɧɢɱ-
ɧɵɯ ɨɛɴɟɦɨɜ), ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɟɪɨɹɬɧɨɫɬɶ 
ɪɚɜɧɚ 
 

)()( pbpB N .                   (3) 

 

ȼɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɟɥɢ ɩɨɤɚɡɚɬɟɥɹ 
ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɬɪɚɫɫ, ɩɨɫɬɪɨɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɹ-
ɟɬ, ɜ ɨɛɳɟɦ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɡɚɞɚɱɭ, ɩɪɢ-

ɱɟɦ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɨɧ ɨɩɪɟɞɟɥɹɟɬ ɨɞɢɧ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɤɪɢɬɟɪɢɟɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɥɢɛɨ 
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ɧɚ ɧɟɝɨ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɜ ɰɟɥɹɯ 

ɞɨɫɬɢɠɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɜɟɪɨ-
ɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɟɬɢ. ɉɨɫɤɨɥɶɤɭ 

ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɟɬ ɨɩɢɫɵɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɤɨɧɰɟɩɰɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɰɟɥɹɦ ɢ ɬɪɟɛɨɜɚ-
ɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɴɟɤ-
ɬɭ, ɪɚɫɫɦɨɬɪɢɦ ɬɢɩɨɜɵɟ ɢɧɬɟɝɪɚɥɶɧɵɟ ɦɨɞɟ-
ɥɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɫɟɬɟɣ ɢ ɦɟɬɨɞɵ 

ɢɯ ɭɱɟɬɚ. 
 

ɉɭɫɬɶ kiip ,1}{   – ɦɧɨɠɟɫɬɜɨ ɬɪɚɫɫ, ɨɛɪɚɡɭɸ-

ɳɢɯ ɫɟɬɶ s , ɚ )(sM  – ɦɧɨɠɟɫɬɜɨ ɦɚɪɲɪɭɬɨɜ 
ɫ ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ ɤɨɧɰɚɦɢ ɧɚ s . Ɍɨɝɞɚ ɩɨ-
ɤɚɡɚɬɟɥɢ  ɧɚɢɛɨɥɟɟ  ɤɪɢɬɢɱɧɵɯ (ɩɨ ɧɚɞɟɠɧɨ-
ɫɬɢ) ɬɪɚɫɫɵ ɢ ɦɚɪɲɪɭɬɚ ɧɚ ɫɟɬɢ s  ɢɦɟɸɬ ɜɢɞ  

 

,)(min)(min ipBsb     spi         (4) 

 

,)(min)(min  PBsB
   

)(sMP  ,   (5) 

 

ɝɞɟ ɧɚɞɟɠɧɨɫɬɶ ɞɥɹ ɦɚɪɲɪɭɬɚ P  ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ 
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Ʌɨɝɚɪɢɮɦɢɪɭɹ (5), ɩɪɢɯɨɞɢɦ ɤ ɚɞɞɢɬɢɜɧɨɦɭ 
ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ 
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Ɍɨɝɞɚ ɡɧɚɱɟɧɢɹ (5) ɢ (6) ɩɨɥɭɱɚɟɦ, ɪɟɲɚɹ ɞɨ-
ɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɟ ɡɚɞɚɱɢ ɦɢɧɢɦɢɡɚɰɢɢ ɢ ɩɨ-

ɢɫɤɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɩɭɬɢ ɧɚ ɝɪɚɮɟ. 
 

ɇɚɪɹɞɭ ɫ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ 

ɨɰɟɧɢɜɚɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɫɟɬɢ ɩɨ ɫɚɦɨɦɭ 
ɧɟɧɚɞɟɠɧɨɦɭ ɷɥɟɦɟɧɬɭ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɶ ɨɰɟɧɢɜɚɧɢɹ ɧɚɞɟɠɧɨɫɬɢ (ɢɥɢ ɢɡɧɨ-
ɫɚ) ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɥɢ ɢɧɠɟɧɟɪɧɨɣ ɫɟɬɢ ɜ  
ɰɟɥɨɦ; ɧɚɩɪɢɦɟɪ, ɩɪɢ ɝɪɭɩɩɨɜɵɯ ɩɟɪɟɜɨɡɤɚɯ 
ɩɨ ɪɚɡɥɢɱɧɵɦ ɦɚɪɲɪɭɬɚɦ. Ⱦɥɹ ɷɬɨɝɨ ɪɚɫ-
ɫɦɨɬɪɢɦ ɫɪɟɞɧɸɸ  ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɝɨ 

ɩɪɨɯɨɠɞɟɧɢɹ ɦɚɪɲɪɭɬɚ ɩɨ ɫɟɬɢ s  
 


)(

)(
1

)(
SMPS

PB
N
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
 .              (8)  

 

ɉɨɫɤɨɥɶɤɭ ɜ ɧɟɤɨɬɨɪɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɟɬɹɯ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɟɡɟɪɜɢɪɨɜɚ-

ɧɢɟ (ɧɚɩɪɢɦɟɪ, ɤɨɥɶɰɟɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɫɟɬɟɣ), ɩɨɤɚɡɚɬɟɥɶ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɟɧ ɯɚ-
ɪɚɤɬɟɪɢɡɨɜɚɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɞɨɥɠɟɧɢɹ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɬɢ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ 
ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɨ ɟɫɬɶ ɬɪɚɫɫ 

ABNii BAp ,1)},({   ɢɥɢ ɦɚɪɲɪɭɬɨɜ 

ABNBAP ,1)},({  , ɫɨɟɞɢɧɹɸɳɢɯ ɩɚɪɭ ɜɟɪɲɢɧ  

},{ BA  ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ),( BAV  ɬɚ-
ɤɢɯ ɩɚɪ. Ɍɨɝɞɚ, ɫ ɭɱɟɬɨɦ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ, 
ɤɪɢɬɟɪɢɢ (3), (4) ɢ (7) ɩɪɢɦɭɬ ɜɢɞ 
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ȼɵɜɨɞɵ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɟɦ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɩɨɤɚ-
ɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɫɟɬɢ (3)–(11) ɩɨ ɩɨɤɚɡɚ-
ɬɟɥɸ ɧɚɞɟɠɧɨɫɬɢ ɬɪɚɫɫ (4).  

 

ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɩɨɦɨɠɟɬ ɜɵ-

ɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɣ ɦɚɪɲɪɭɬ ɩɪɢ 

ɞɜɢɠɟɧɢɢ ɫɩɟɰ. ɬɟɯɧɢɤɢ ɢ ɦɚɲɢɧ Ɇɑɋ 

(ɧɚɩɪɢɦɟɪ, ɜ ɫɥɭɱɚɹɯ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ ɡɚɬɨ-
ɪɨɜ ɧɚ ɞɨɪɨɝɚɯ).  
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