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Аɧɧɨɬаɰиɹ. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɨɩɢɪɚɸɳɚɹɫɹ ɧɚ ɩɨ-

ɥɨɠɟɧɢɹ ɬɟɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ ɢ ɬɟɨɪɢɢ ɪɢɫɤɚ. ɂɡɥɨɠɟɧɧɵɣ 

ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ  ɫɜɹɡɶ ɦɟɠɞɭ ɢɧɞɟɤɫɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɧɚɞɟɠɧɨɫɬɶɸ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɢɫɫɥɟɞɨɜɚɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɟɟ ɫɨ-

ɫɬɨɹɧɢɹ, ɨɰɟɧɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɚɝɧɨɫɬɢɤɢ. 

Клɸɱевые ɫлɨва: ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ, ɧɚɞɟɠɧɨɫɬɶ, ɢɧɞɟɤɫ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ. 
 

 

Ɉɫɧɨɜɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 

ɧɟɠɟɫɬɤɢɯ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ ɹɜɥɹɟɬɫɹ ɦɟɯɚ-
ɧɢɤɨ-ɷɦɩɢɪɢɱɟɫɤɢɣ ɩɨɞɯɨɞ [1, 2], ɩɪɟɞɩɨɥɚ-
ɝɚɸɳɢɣ ɚɧɚɥɢɡ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɮɨɪɦɚɰɢɣ ɢ 

ɩɪɨɝɢɛɨɜ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɭɫɬɚɥɨɫɬɧɨɝɨ ɬɪɟ-
ɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɫɥɨɹɯ ɢɡ ɦɨɧɨɥɢɬɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɟɮɨɪɦɚɰɢɣ ɜ ɝɪɭɧɬɚɯ ɡɟɦɥɹ-

ɧɨɝɨ ɩɨɥɨɬɧɚ ɢ ɫɥɨɹɯ ɢɡ ɧɟɫɜɹɡɚɧɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ [1]. ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨ-

ɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɧɟɠɟɫɬ-
ɤɨɣ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɨɬɪɚɠɟɧɧɵɟ ɜ ɧɨɪɦɚ-
ɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ, ɢɫɩɨɥɶɡɭɸɬ ɬɨɥɶɤɨ ɞɜɚ 
ɤɪɢɬɟɪɢɹ: ɭɫɬɚɥɨɫɬɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɢ ɞɟɮɨɪ-

ɦɚɰɢɸ ɨɬ ɞɟɣɫɬɜɢɹ ɰɢɤɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ [3–

5]. ɗɬɚ ɦɟɬɨɞɨɥɨɝɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ 

1965 ɝɨɞɭ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɭɩɪɨɳɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɧɟɠɟɫɬɤɢɯ ɞɨ-

ɪɨɠɧɵɯ ɨɞɟɠɞ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɧɟɞɨ-

ɫɬɚɬɤɨɜ ɫɭɳɟɫɬɜɭɸɳɟɣ ɦɟɬɨɞɨɥɨɝɢɢ ɩɪɨɟɤ-

ɬɢɪɨɜɚɧɢɹ ɧɟɠɟɫɬɤɨɣ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɹɜ-

ɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɱɚɥɶɧɵɯ ɫɜɨɣɫɬɜ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɫɥɨɟɜ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

ɫɪɨɤɚ ɫɥɭɠɛɵ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ. Ⱥɧɚɥɢɡ 
ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɨɰɟɧɤɚ 
ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ 

ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɢɧ-

ɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ ɜɨ ɜɪɟɦɟɧɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɧɚɯɨɞɹɬ 
ɨɬɪɚɠɟɧɢɹ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɩɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɧɟɠɟɫɬɤɢɯ ɞɨɪɨɠɧɵɯ 

ɨɞɟɠɞ.  

 

   

Ʉɨɧɰɟɩɰɢɹ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɹ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɛɵɥɚ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ 
ɟɳɟ ɜ 1970-ɯ ɝɨɞɚɯ [6–8]. ɇɚ ɟɟ ɨɫɧɨɜɚɧɢɢ 

ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ, ɫɜɹ-

ɡɚɧɧɵɟ ɫ ɜɟɪɨɹɬɧɨɫɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɩɪɨɟɤ-

ɬɢɪɨɜɚɧɢɹ [9–12]. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɚɹ ɱɚɫɬɶ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɚ ɩɨɫɜɹɳɟɧɚ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɸ ɧɨɜɨɣ ɧɟɠɟɫɬɤɨɣ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ [13–

16]. Ȼɨɥɶɲɢɧɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɝɪɚɧɢɱɢɜɚ-
ɥɢɫɶ ɨɰɟɧɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɞɨ-

ɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɢɥɢ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 

[10, 16]. Ⱥɜɬɨɪɵ ɢɫɫɥɟɞɨɜɚɧɢɹ [17–19] ɩɨɞ-

ɱɟɪɤɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟ-
ɥɟɣ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɧɚɤɨɩɥɟɧɢɹ ɪɚɡ-
ɪɭɲɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɜ 

ɬɟɱɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɨɩɢ-

ɪɚɬɶɫɹ ɧɚ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ, ɤɚɤ ɢɧɫɬɪɭ-

ɦɟɧɬ ɨɰɟɧɤɢ ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɪɚɡɪɭɲɟɧɢɣ 

ɢ ɞɟɮɨɪɦɚɰɢɣ, ɭɱɟɬɚ ɢɡɦɟɧɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ 

ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɜɚɪɢɚɰɢɢ ɬɨɥɳɢɧɵ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɜ ɬɟɱɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠ-

ɛɵ. ȼɟɪɨɹɬɧɨɫɬɧɵɟ  ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɧɚɞɟɠ-

ɧɨɫɬɢ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨɡɜɨɥɹɬ ɭɱɢɬɵ-

ɜɚɬɶ ɜɥɢɹɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ ɢɡɦɟɧɟɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɫɬɪɭɤɰɢɢ  [20]. ȼ ɷɬɨɦ ɤɨɧ-

ɬɟɤɫɬɟ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɚɧɚɥɢɡ ɞɨɥɠɟɧ ɹɜɥɹɬɶ-

ɫɹ ɨɞɧɨɣ ɢɡ ɰɟɥɟɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɣ 

ɨɞɟɠɞɵ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɭɱɢɬɵɜɚɬɶ ɜɡɚɢɦɨɞɟɣ-

ɫɬɜɢɟ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɮɨɪɦɚɦɢ ɢɡɧɨɫɚ ɢ 

ɢɡɦɟɧɱɢɜɨɫɬɢ ɮɢɡɢɱɟɫɤɢɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɜ ɬɟɱɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɞɨɪɨɠɧɨɣ 

ɨɞɟɠɞɵ [17–19]. ȼ [21] ɨɛɨɫɧɨɜɚɧɨ, ɱɬɨ 

ɜɧɭɬɪɟɧɧɹɹ ɢɡɦɟɧɱɢɜɨɫɬɶ, ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ 

ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɦɨɞɟ-
ɥɢ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ [21]. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ  ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɜ ɤɚɱɟ-
ɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵɜɚɬɶ 

ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɬɟɪɢɚɥɨɜ ɫɥɨ-

ɟɜ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɢɡɦɟɧɱɢɜɨɫɬɶ ɤɥɢɦɚ-
ɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɧɚɝɪɭɡɤɢ. 

Ʉɚɤ ɨɬɦɟɱɚɸɬ ɚɜɬɨɪɵ ɪɚɛɨɬɵ [22], ɩɪɢ ɩɪɨ-
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ɟɤɬɢɪɨɜɚɧɢɢ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɧɟɨɛɯɨ-

ɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢɧɰɢɩɵ ɧɚɞɟɠɧɨɫɬɢ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ 
ɧɚɞɟɠɧɨɫɬɢ.  

 

     

ɋɥɨɠɧɨɫɬɶ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɵɯ 

ɨɞɟɠɞ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɜɹɡɚɧɚ 
ɫɨ ɡɧɚɱɢɬɟɥɶɧɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɢɯ ɝɟɨ-

ɦɟɬɪɢɱɟɫɤɢɯ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɚɪɚ-
ɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɨɰɟɧɤɢ ɞɚɠɟ ɧɚ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɩɨ ɩɪɨɬɹ-

ɠɟɧɧɨɫɬɢ ɭɱɚɫɬɤɚɯ. ɉɨɷɬɨɦɭ ɰɟɥɶɸ ɞɚɧɧɨɣ 

ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɢ ɨɰɟɧɤɢ 

ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɨɩɢɪɚɸɳɟɣɫɹ 

ɧɚ ɩɨɥɨɠɟɧɢɹ ɬɟɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ [23] ɢ ɬɟɨ-

ɪɢɢ ɪɢɫɤɚ [24, 25]. 

 

    

   

ɇɚɞɟɠɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɦɟɪɨɣ ɚɞɟɤɜɚɬɧɨɫɬɢ 

ɩɪɨɟɤɬɚ ɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ 

ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢ ɤɨɬɨ-

ɪɨɣ ɧɟ ɛɭɞɟɬ ɩɪɟɜɵɲɟɧɨ ɩɪɟɞɟɥɶɧɨɟ ɫɨɫɬɨɹ-

ɧɢɟ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢ, ɧɚɞɟɠɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ [26]: 

 

)0(1  SɊɇ ,                     (1) 

 

ɝɞɟ S  – ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ 

ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶɸ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚɝɪɭɡɤɨɣ.  

Ȼɭɞɟɦ ɬɪɚɤɬɨɜɚɬɶ ɧɚɞɟɠɧɨɫɬɶ ɤɚɤ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ 

ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ (TCI ) – ɢɧ-

ɞɟɤɫɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 

ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɹɜɥɹɸɳɟɝɨɫɹ ɩɨɤɚɡɚɬɟɥɟɦ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ 

ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ [27, 28]: 
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ɝɞɟ i  – ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ i -ɝɨ ɤɪɢɬɟɪɢɹ 

ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ; if  – ɩɨɤɚɡɚɬɟɥɶ ɫɨ-

ɫɬɨɹɧɢɹ ɩɨ i -ɦɭ ɤɪɢɬɟɪɢɸ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨ-

ɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨɤɚɡɚɬɟɥɢ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨ-

ɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɜɟɫɨɜɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ [27]: 
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f  ,            (3) 

 

ɝɞɟ  minmax ,, iii KKK  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 
ɩɪɨɱɧɨɫɬɢ ɩɨ i -ɦɭ ɤɪɢɬɟɪɢɸ ɩɪɟɞɟɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɮɚɤɬɢɱɟɫɤɢɣ, 

ɦɚɤɫɢɦɚɥɶɧɵɣ, ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ. 

ȼɵɱɢɫɥɢɦ ɭɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɢ [29]: 

 


max
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)(

TCI

TCI

dTCITCIfɇ ,             (4) 

 

ɝɞɟ maxTCI , minTCI  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɦɢɧɢ-

ɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɨɣ ɨɞɠɟɞɵ, 

ɩɨ ɤɨɬɨɪɨɦɭ ɨɰɟɧɢɜɚɟɬɫɹ ɭɪɨɜɟɧɶ 

ɧɚɞɟɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ; 

)(TCIf  – ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚ. 
ɉɨɫɤɨɥɶɤɭ ɛɨɥɶɲɢɧɫɬɜɨ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚ-

ɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɧɚɩɪɹɠɟɧɢɹ ɜ 

ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɨɞɱɢɧɹɸɬɫɹ ɧɨɪɦɚɥɶɧɨɦɭ 

ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ [23, 29], ɩɨɥɚɝɚɟɦ, ɱɬɨ 

ɢɧɞɟɤɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɨɣ 

ɨɞɟɠɞɵ ɬɚɤɠɟ ɩɨɞɱɢɧɹɟɬɫɹ ɧɨɪɦɚɥɶɧɨɦɭ 

ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟ-
ɪɨɹɬɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɜɜɟɞɟɦ ɫɥɭɱɚɣɧɭɸ 

ɜɟɥɢɱɢɧɭ, ɧɚɡɵɜɚɟɦɭɸ ɪɟɡɟɪɜɨɦ (ɡɚɩɚɫɨɦ) 

ɛɟɡɨɩɚɫɧɨɫɬɢ ( S ) [26]. ɉɪɟɞɩɨɥɨɠɢɜ, ɱɬɨ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɪɨɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ ɬɟɯ-

ɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ( ɝɪTCIR ), ɚ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɨɣ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚɝɪɭɡɤɢ ɹɜɥɹɟɬɫɹ  

ɮɚɤɬɢɱɟɫɤɢɣ ɢɧɞɟɤɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

( ɮTCIQ ), ɩɨɥɭɱɢɦ 

 

ɮɝɪ TCITCIQRS  ,              (5) 

 

ɝɞɟ S  – ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ; R  – ɯɚɪɚɤɬɟɪɢɫɬɢ-

ɤɚ ɩɪɨɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ; Q  – ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭɟɬ ɧɚ ɤɨɧ-

ɫɬɪɭɤɰɢɸ; ɝɪTCI  – ɩɪɟɞɟɥɶɧɵɣ ɢɧɞɟɤɫ ɬɟɯ-

ɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ; ɮTCI  – 

ɮɚɤɬɢɱɟɫɤɢɣ ɢɧɞɟɤɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨɥɚɝɚɟɦ, ɱɬɨ R  ɢ Q  – ɜɡɚɢɦɧɨ ɧɟɡɚɜɢ-

ɫɢɦɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɩɨɞɱɢɧɹɸɳɢɟɫɹ 

ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɨ-

ɫɤɨɥɶɤɭ R  ɢ Q ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɵ, 

ɡɚɩɚɫ ɛɟɡɨɩɚɫɧɨɫɬɢ S  ɬɚɤɠɟ ɩɨɞɱɢɧɹɟɬɫɹ 

ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨ ɫɪɟɞ-

ɧɢɦ ɡɧɚɱɟɧɢɟɦ QRS   ɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢ-

ɱɟɫɤɢɦ ɨɬɤɥɨɧɟɧɢɟɦ  2 2

S R Q     . 
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Ʉɨɧɫɬɪɭɤɰɢɹ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɪɨɱɧɨɫɬɢ, ɟɫɥɢ 0S . Ɍɨɝɞɚ ɜɟɪɨɹɬɧɨɫɬɶ 

ɪɚɡɪɭɲɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɝɥɚɫɧɨ [26] 
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ɝɞɟ )(  – ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɮɭɧɤɰɢɹ Ʌɚɩɥɚɫɚ;  
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ɝɞɟ   – ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɟɪɟɩɢɲɟɦ ɩɨɥɭɱɟɧɧɨɟ ɪɚɜɟɧɫɬɜɨ ɫ ɭɱɟ-
ɬɨɦ (5): 
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ɝɞɟ ɝɪɌɋIɌɋI ,ɮ  – ɮɚɤɬɢɱɟɫɤɢɣ ɢ ɩɪɟɞɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɣ ɢɧɞɟɤɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ; ɝɪɮ  ,  – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟ-

ɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ( ɮɌɋI ) ɢ ɩɪɟ-

ɞɟɥɶɧɨɝɨ ( ɝɪɌɋI ) ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨ-

ɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɍɨɝɞɚ ɧɚɞɟɠɧɨɫɬɶ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ 

ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ [26]: 
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ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɪɟ-
ɞɟɥɶɧɨɝɨ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɝɪɝɪɝɪ ɌɋIɋV  ,                   (11) 

ɝɞɟ ɝɪɋV  – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɪɟɞɟɥɶ-
ɧɨɝɨ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɮɚɤɬɢ-

ɱɟɫɤɨɝɨ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

  ɮɮɮ ɌɋIɋV  ,                 (12) 

 

ɝɞɟ ɮɋV  – ɮɚɤɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚ-
ɰɢɢ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɨɩɪɟ-
ɞɟɥɹɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɚɦɢ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ: 
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ɝɞɟ TCI – ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ (ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ) ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɭɱɚɫɬɤɟ: 
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ɝɞɟ n  – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɰɟɧɨɤ, ɩɨɥɭɱɟɧ-

ɧɨɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɚɝɧɨɫɬɢɤɢ; iTCI  – ɡɧɚ-
ɱɟɧɢɹ TCI  ɧɚ ɿ-ɦ ɭɱɚɫɬɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚ-
ɰɢɢ ɮɝɪ ɋVɋV  , ɬɨ ɟɫɬɶ ɞɨɪɨɠɧɚɹ ɨɞɟɠɞɚ ɫ 
ɩɪɟɞɟɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ, ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɬɨɣ ɠɟ ɨɞɧɨɪɨɞ-

ɧɨɫɬɶɸ, ɱɬɨ ɢ ɞɨɪɨɠɧɚɹ ɨɞɟɠɞɚ ɫ ɮɚɤɬɢɱɟ-
ɫɤɢɦ ɢɧɞɟɤɫɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ʉɚɤ 

ɩɨɤɚɡɚɧɨ ɜ ɪɚɛɨɬɟ [24], ɬɨɥɶɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 
ɩɨɤɚɡɚɬɟɥɢ ɝɪTCI  ɢ  ɮTCI  ɛɭɞɭɬ ɫɨɩɨɫɬɚɜɢ-

ɦɵɦɢ (ɩɪɢɧɚɞɥɟɠɚɬɶ ɤ ɨɞɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ).  

Ⱥɧɚɥɢɡ ɮɨɪɦɭɥɵ (8) ɩɨɤɚɡɵɜɚɟɬ: 
– ɩɪɢ  ɝɪɌɋIɌɋI ɮ   ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɪɭ-

ɲɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ )(TCIɊ 0,5; 

– ɩɪɢ ɝɪɌɋIɌɋI ɮ   ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɪɭɲɟ-
ɧɢɹ 

TCI
TCIɊ )( 0; 

– ɩɪɢ ɝɪɌɋIɌɋI ɮ   ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɪɭɲɟ-
ɧɢɹ 

TCI
TCIɊ )( 1. 

 

    

   

Ɋɢɫɤ ɪɚɡɪɭɲɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɭɬɟɦ ɫɭɦ-

ɦɢɪɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ (TCI ) ɫ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟɦ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹ-
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ɧɢɹ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɩɪɟ-
ɞɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ( ɝɪTCI ). Ɍɨɝɞɚ ɩɪɟɞɟɥɶ-

ɧɨɟ ɡɧɚɱɟɧɢɟ ɪɢɫɤɚ ɪɚɡɪɭɲɟɧɢɹ ɜ ɬɟɪɦɢɧɚɯ 

ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ [26] ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-
ɡɨɦ: 

                

 
    





















22

max

5,0

ɝɪ

ɝɪɦɚɯ
ɝɪ

TCIɌɋI
TCIR ,      (15) 

 

ɝɞɟ  TCIRɝɪ  – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟ-
ɧɢɟ ɪɢɫɤɚ ɪɚɡɪɭɲɟɧɢɹ ɩɨ ɭɫɥɨɜɢɸ ɡɚɞɚɧɧɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ; 

ɝɪɌɋIɌɋI ,ɦɚɯ  –ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɩɪɟɞɟɥɶɧɨɟ 
ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ; ɝɪ ,max  –

ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɦɚɤɫɢɦɚ-
ɥɶɧɨɝɨ ɢ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ ɬɟɯ-

ɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɂɞɟɫɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠ-

ɧɨɣ ɨɞɟɠɞɵ 100ɦɚɯ ɌɋI  ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟ-
ɛɭɟɦɨɦɭ ɡɧɚɱɟɧɢɸ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɩɟɪɜɵɣ ɝɨɞ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ, ɩɪɢ ɤɨɬɨ-

ɪɨɦ ɪɢɫɤ ɪɚɡɪɭɲɟɧɢɹ   0
TCI

TCIR .  

ɉɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨ-

ɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠ-

ɞɵ – ɡɧɚɱɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬ-
ɤɚɡɚ (ɪɚɡɪɭɲɟɧɢɹ) ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ ɪɢɫɤɭ ɪɚɡɪɭɲɟɧɢɹ  TCIRɝɪ . 

ɉɪɢɦɟɧɹɹ ɩɨɞɯɨɞ, ɢɡɥɨɠɟɧɧɵɣ ɜ [24], ɢ 

ɨɛɨɡɧɚɱɢɜ  

 

 TCIRȼ ɝɪ 5,0  ɢ 
   22

max ɝɪ

ɝɪɦɚɯ TCIɌɋI
U




   , 

 

ɡɚɩɢɲɟɦ ɭɪɚɜɧɟɧɢɟ (15) ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 
 

   
 TCIR

TCIɌɋI
ɝɪ

ɝɪ

ɝɪɦɚɯ 



















 5,0

22

max

;   (16) 

 

  ȼU  .                      (17) 

 

ɍɫɥɨɜɢɟ (17) ɜɵɩɨɥɧɹɟɬɫɹ, ɟɫɥɢ 

 

   
U

TCIɌɋI

ɝɪ

ɝɪɦɚɯ 



22

max

.             (18) 

ȼ ɫɢɥɭ ɫɨɛɥɸɞɟɧɢɹ ɭɫɥɨɜɢɹ )(BfU   ɫɱɢɬɚ-
ɟɦ ɜɟɥɢɱɢɧɭ U  ɢɡɜɟɫɬɧɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɡɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɪTCI  ɜ 

ɬɚɤɨɦ ɜɢɞɟ: 
 

    




  22

max ɝɪɦɚɯɝɪ UɌɋITCI .   (19) 

 

Ɂɚɩɢɫɚɜ ɝɪɝɪɝɪ ɌɋIɋV  , ɝɞɟ ɝɪɋV  – ɤɨ-

ɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɚɪɚɦɟɬɪɚ ɝɪɌɋI , ɢ 

ɩɨɞɫɬɚɜɢɜ ɜ (19), ɩɨɥɭɱɢɦ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜ-

ɧɟɧɢɟ: 
 

   222

max
2

22 2

ɝɪɝɪ

ɦɚɯɦɚɯɝɪɝɪ

ɌɋIɋVUU

ɌɋIɌɋITCITCI




.    (20) 

 

Ɋɟɲɢɜ ɭɪɚɜɧɟɧɢɟ (20) ɨɬɧɨɫɢɬɟɥɶɧɨ 

,ɝɪTCI   ɩɨɥɭɱɢɦ 

 

 
  

1

1

22

2

max
22

222









ɝɪ

ɦɚɯ
ɦɚɯ

ɝɪɦɚɯ

ɝɪ ɋVU

ɌɋI
UɌɋI

ɋVUɌɋI

TCI , (21) 

 

maxmaxmax ɌɋIɋV  ,                 (22) 

 

ɝɞɟ maxɋV  – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɦɚɤɫɢ-

ɦɚɥɶɧɨɝɨ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɫɨɝɥɚɫɧɨ [23] 

ɞɥɹ ɨɬɥɢɱɧɨɝɨ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨ-

ɪɨɠɧɨɣ ɨɞɟɠɞɵ. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɩɚɫɚ 
ɩɪɨɱɧɨɫɬɢ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɤɪɢɬɟɪɢɟɜ ( EK , 

K , K ), ɜɯɨɞɹɳɢɯ ɜ ɮɨɪɦɭɥɭ (2) ɢɧɞɟɤɫɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ, ɹɜɥɹ-

ɸɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦɢ ɜɟɥɢɱɢɧɚɦɢ. ɂɧɞɟɤɫ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ  ɌɋI  ɧɟ ɢɡɦɟɪɹɸɬ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɚ ɨɩɪɟɞɟɥɹɸɬ ɱɟɪɟɡ ɜɯɨɞ-

ɧɵɟ ɜɟɥɢɱɢɧɵ EK , K , K  ɩɨɫɪɟɞɫɬɜɨɦ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɤɨɬɨɪɭɸ 

ɭɞɨɛɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɨɛɳɟɦ ɜɢɞɟ ɤɚɤ 

),...,,,,,( 21 Nȿ ХХХКККfTCI  . ȼɯɨɞɧɵɟ 
ɜɟɥɢɱɢɧɵ ɬɚɤɠɟ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ 

ɜɟɥɢɱɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɞɪɭɝɢɯ ɢɡɦɟɪɹɟɦɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ( NХХХ ,...,, 21 – ɬɨɥɳɢɧɵ ɫɥɨɟɜ, 

ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɢ ɬ.ɞ.).  

Ɉɰɟɧɤɭ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ ɌɋI , ɨɛɨ-

ɡɧɚɱɚɟɦɭɸ ɌɋI  ɢ ɢɦɟɸɳɭɸ ɫɦɵɫɥ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ, ɩɨɥɭɱɚɸɬ ɢɡ ɮɨɪɦɭɥɵ 

(2), ɩɨɞɫɬɚɜɥɹɹ ɜ ɧɟɟ ɜɯɨɞɧɵɟ ɨɰɟɧɤɢ 
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Nȿ ХХХККК ,...,,,,, 21  ɞɥɹ ɜɟɥɢɱɢɧ 

Nȿ ХХХККК ,...,,,,, 21 . ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵ-

ɯɨɞɧɚɹ ɨɰɟɧɤɚ ɌɋI , ɹɜɥɹɸɳɚɹɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 

ɜɵɱɢɫɥɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɟɟ ɚɪɢɮ-

ɦɟɬɢɱɟɫɤɨɟ m  ɧɟɡɚɜɢɫɢɦɵɯ ɨɩɪɟɞɟɥɟɧɢɣ 

ɜɟɥɢɱɢɧɵ iɌɋI  ɧɚ ɭɱɚɫɬɤɟ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 

ɞɨɪɨɝɢ ɩɨ ɮɨɪɦɭɥɟ [30]: 
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ɉɪɢ ɷɬɨɦ ɤɚɠɞɨɟ ɧɟɡɚɜɢɫɢɦɨɟ ɨɩɪɟɞɟɥɟ-
ɧɢɟ ɜɟɥɢɱɢɧɵ iɌɋI  ɨɫɧɨɜɚɧɨ ɧɚ ɩɨɥɧɨɦ 

ɧɚɛɨɪɟ ɧɚɛɥɸɞɚɟɦɵɯ ɡɧɚɱɟɧɢɣ N  ɜɯɨɞɧɵɯ 

ɜɟɥɢɱɢɧ ),...,,,,,( 21 Nȿ ХХХККК  , ɩɨɥɭɱɟɧ-

ɧɵɯ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɪɟɦɹ ɢ ɯɚɪɚɤɬɟɪɢɡɭɸ-

ɳɢɯɫɹ ɨɞɢɧɚɤɨɜɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ.  

Ɍɨɝɞɚ ɞɥɹ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ 

ɨɬɤɥɨɧɟɧɢɹ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ ( )(TCI ) ɫɥɟɞɭɟɬ ɜɨɫɩɨɥɶɡɨ-

ɜɚɬɶɫɹ ɭɪɚɜɧɟɧɢɟɦ, ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɚɩɩɪɨɤ-

ɫɢɦɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 

),...,,,,,( 21 Nȿ ХХХКККfTCI   ɪɹɞɚ Ɍɟɣ-

ɥɨɪɚ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɨɛɳɟɦ ɜɢɞɟ [30]: 
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ɉɪɢɧɹɜ ɢɧɞɟɤɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ maxɌɋI = 1 (ɜ ɞɨɥɹɯ ɟɞɢ-

ɧɢɰ), ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢ-

ɦɵɦ ɡɧɚɱɟɧɢɹɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɩɚɫɚ ɩɪɨɱ-

ɧɨɫɬɢ ɩɨ ɤɪɢɬɟɪɢɹɦ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

( maxEK , maxK , maxK ) ɫɨɝɥɚɫɧɨ [4], ɚ ɬɚɤɠɟ 
ɡɚɩɢɫɚɜ max)( ȿȿȿ КɋVК  , 

max)(   КɋVК , max)(   КɋVК , ɭɪɚɜ-

ɧɟɧɢɟ (26) ɩɨɫɥɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɢɦ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 
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ɉɨɞɫɬɚɜɢɜ ɜ ɥɟɜɭɸ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (26) 

ɜɵɪɚɠɟɧɢɟ (22) ɢ ɩɪɢɧɹɜ maxɌɋI =1, ɩɨɥɭɱɢɦ 
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Ʉɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɡɚɩɚɫɚ ɩɪɨɱɧɨ-

ɫɬɢ ɩɨ ɞɨɩɭɫɤɚɟɦɨɦɭ ɭɩɪɭɝɨɦɭ ɩɪɨɝɢɛɭ  

( ECV ), ɫɞɜɢɝɭ ɜ ɝɪɭɧɬɚɯ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ  
( CV ) ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɪɚɫɬɹɠɟɧɢɸ ɩɪɢ 

ɢɡɝɢɛɟ ( CV ) ɩɨɥɭɱɢɦ ɩɨɫɥɟ  ɪɟɲɟɧɢɹ ɭɪɚɜ-

ɧɟɧɢɹ (23) ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ: 

 

ɩɨɬɪɡɚɝȿ ȿȿК  ; ɚɤɬɞɨɩɌК  ; 

 ɡɝRК ,                    (28) 

 

ɝɞɟ ȿК , К , К  – ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɩɚɫɚ 
ɩɪɨɱɧɨɫɬɢ ɩɨ ɞɨɩɭɫɤɚɟɦɨɦɭ ɭɩɪɭɝɨɦɭ ɩɪɨ-

ɝɢɛɭ, ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɞɜɢɝɭ ɜ ɝɪɭɧɬɚɯ ɡɟɦ-

ɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɢ ɫɥɨɹɯ ɢɡ ɧɟɫɜɹɡɚɧɧɵɯ ɦɚ-
ɬɟɪɢɚɥɨɜ, ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɪɚɫɬɹɠɟɧɢɸ ɩɪɢ 

ɢɡɝɢɛɟ; ɡɚɝȿ , ɩɨɬɪȿ  – ɨɛɳɢɣ ɢ ɬɪɟɛɭɟɦɵɣ 

ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ 

ɨɞɟɠɞɵ, Ɇɉɚ; ɞɨɩɌ , ɚɤɬ  – ɞɨɩɭɫɬɢɦɨɟ ɢ 

ɚɤɬɢɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɞɜɢɝɚ ɜ ɝɪɭɧɬɚɯ ɡɟɦ-

ɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɢ ɫɥɨɹɯ ɢɡ ɧɟɫɜɹɡɚɧɧɵɯ ɦɚ-
ɬɟɪɢɚɥɨɜ, Ɇɉɚ; ɡɝR ,  – ɩɪɨɱɧɨɫɬɶ ɦɨɧɨɥɢɬ-
ɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ ɢ 

ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ ɩɪɢ ɢɡɝɢɛɟ, ɜɨɡɧɢ-

ɤɚɸɳɟɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɬɪɚɧɫɩɨɪɬɧɨɣ ɧɚɝɪɭɡ-
ɤɢ, Ɇɉɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɣ ɩɨɥɭɱɢɦ 

 

22
ɩɨɬɪɡɚɝE ɋCɋV  ;                 (29) 

 

22
  ɋCɋV Ɍɞɨɩ ;                 (30) 

 

22
  ɋCɋV Rɡɝ ,                  (31) 

 

ɝɞɟ ɡɚɝC , ɩɨɬɪɋ  – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ 

ɨɛɳɟɝɨ ɢ ɬɪɟɛɭɟɦɨɝɨ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ ɤɨɧ-
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ɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ; ɌɞɨɩC , ɋ  – 

ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɞɨɩɭɫɬɢɦɨɝɨ ɢ ɚɤ-

ɬɢɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɞɜɢɝɚ ɜ ɝɪɭɧɬɚɯ ɡɟɦɥɹ-

ɧɨɝɨ ɩɨɥɨɬɧɚ ɢ ɫɥɨɹɯ ɢɡ ɧɟɫɜɹɡɚɧɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ 

ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɢ ɞɟɣɫɬɜɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ 

ɧɚɝɪɭɡɤɢ; RɡɝC , ɋ  – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ 

ɩɪɨɱɧɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ ɦɚɬɟɪɢ-

ɚɥɚ ɦɨɧɨɥɢɬɧɨɝɨ ɫɥɨɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɬɹ-

ɠɟɧɢɹ ɩɪɢ ɢɡɝɢɛɟ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɬɪɚɧɫɩɨɪɬɧɨɣ ɧɚɝɪɭɡɤɢ. 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ ɩɪɨɱ-

ɧɨɫɬɢ  ɞɥɹ ɨɬɥɢɱɧɨɝɨ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ [24, 25] ɩɪɢɧɢɦɚɟɦ ɩɨ 

ɞɚɧɧɵɦ [23]. 

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ [23], ɤɨɷɮ-

ɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ ( ɡɚɝC , ɌɞɨɩC , 

RɡɝC ) ɢ ɧɚɩɪɹɠɟɧɢɣ ( ɩɨɬɪɋ , ɋ , ɋ ) ɫɜɹɡɚɧɵ 

ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɬɨɥɳɢɧɵ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ, 

ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤ ɦɚɬɟɪɢɚɥɨɜ ɫɥɨɟɜ. ɗɬɨ ɨɬɤɪɵɜɚɟɬ ɩɪɢɧ-

ɰɢɩɢɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɫɜɹɡɢ ɦɟɠɞɭ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨ ɢɡɦɟɪɹɟɦɵɦɢ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ, ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɢ 

ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɤɨɧɫɬɪɭɤ-

ɬɢɜɧɵɯ ɫɥɨɟɜ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ ɢ ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ ɫɨɫɬɨɹɧɢɹ ɞɨɪɨɠɧɵɯ ɨɞɟɠɞ, ɜ ɬɨɦ ɱɢɫ-
ɥɟ ɢɧɞɟɤɫɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ 

ɧɚɞɟɠɧɨɫɬɶɸ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ. 

 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɬɟɨɪɟɬɢɤɨ-

ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ 

ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɧɚɞɟɠɧɨɫɬɶ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟ-
ɥɢɬɶ ɩɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚ-
ɦɟɬɪɵ ɨɞɧɨɪɨɞɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ 

ɨɞɟɠɞɵ. ɂɡɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ: 
– ɭɫɬɚɧɨɜɢɬɶ  ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɜɹɡɶ 

ɦɟɠɞɭ ɢɧɞɟɤɫɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɧɚɞɟɠɧɨɫɬɶɸ ɞɨɪɨɠɧɨɣ 

ɨɞɟɠɞɵ;  

– ɢɫɫɥɟɞɨɜɚɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 

ɧɚɞɟɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ 

ɩɨɤɚɡɚɬɟɥɟɣ ɟɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ; 

– ɨɰɟɧɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ 

ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɚɝɧɨɫɬɢɤɢ, ɩɪɢɜɥɟɤɚɸɳɟɣ 

ɧɟɪɚɡɪɭɲɚɸɳɢɟ ɦɟɬɨɞɵ. 
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Statement of the problem of assessing non-rigid 

pavement condition  

Abstract. The complexity of assessing the state of 

pavement at the operation stage is associated with a 

significant heterogeneity of its geometric and physi-

cal and mechanical parameters. Therefore, the aim 

of the paper is to develop a model for assessing the 

state of pavement, based on the theoretical funda-
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mentals of the reliability theory and risk theory. Reli-

ability is a measure of the adequacy of the design 

and is considered in the paper as the probability of 

failure-free operation of the pavement according to 

an integral indicator – the index of the technical 

condition of the pavement design, which characteriz-

es the compliance of the pavement design with 

strength criteria. Since most of the properties of 

materials and structures, stresses in structures obey 

the normal distribution law, it is accepted that the 

technical condition index of pavement also obeys the 

normal distribution law. The application of reliability 

theory and risk theory allowed us to assess the tech-

nical condition and reliability of the pavement de-

sign, to establish a relationship between the index of 

technical condition of pavement, the coefficient of 

variation of the index of technical condition and the 

coefficient of reliability. The mathematical support 

for solving the problem of determining the limit val-

ues of the pavement technical condition index and its 

coefficient of variation is considered.The stated ap-

proach allows one to: establish a relationship be-

tween the index of the technical condition of the de-

sign of non-rigid pavement and reliability; to study 

the patterns of changes in the reliability of pavement 

design depending on the coefficients of variation and 

the index of technical condition; to evaluate the reli-

ability of pavement based on the results of diagnos-

tics, involving, among other things, non-destructive 

methods. 

Keywords: pavement design, condition assessment, 

reliability, technical condition index, coefficient of 

variation. 
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Аɧɨɬаɰіɹ. ɋɤɥɚɞɧɿɫɬɶ ɨɰɿɧɸɜɚɧɧɹ ɫɬɚɧɭ ɞɨɪɨɠ-

ɧɶɨɝɨ ɨɞɹɝɭ ɧɚ ɟɬɚɩɿ ɟɤɫɩɥɭɚɬɚɰɿʀ ɩɨɜ'ɹɡɚɧɚ ɡɿ 

ɡɧɚɱɧɨɸ ɧɟɨɞɧɨɪɿɞɧɿɫɬɸ ɣɨɝɨ ɝɟɨɦɟɬɪɢɱɧɢɯ ɿ 
ɮɿɡɢɤɨ-ɦɟɯɚɧɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. Ɍɨɦɭ ɦɟɬɨɸ 

ɫɬɚɬɬɿ є ɪɨɡɪɨɛɥɟɧɧɹ ɦɨɞɟɥɿ ɨɰɿɧɸɜɚɧɧɹ ɫɬɚɧɭ 
ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ, ɳɨ rɪɭɧɬɭєɬɶɫɹ ɧɚ ɩɨɥɨɠɟɧ-

ɧɹ ɬɟɨɪɿʀ ɧɚɞɿɣɧɨɫɬɿ ɬɚ ɬɟɨɪɿʀ ɪɢɡɢɤɭ. ɇɚɞɿɣ-

ɧɿɫɬɶ є ɦɿɪɨɸ ɚɞɟɤɜɚɬɧɨɫɬɿ ɩɪɨɟɤɬɭ ɿ ɪɨɡɝɥɹɞɚ-

єɬɶɫɹ ɜ ɪɨɛɨɬɿ ɹɤ ɿɦɨɜɿɪɧɿɫɬɶ ɛɟɡɜɿɞɦɨɜɧɨʀ ɪɨ-

ɛɨɬɢ ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ ɡɚ ɿɧɬɟɝɪɚɥɶɧɢɦ ɩɨɤɚɡ-
ɧɢɤɨɦ – ɿɧɞɟɤɫɨɦ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɤɨɧɫɬɪɭɤɰɿʀ 
ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭє ɜɿɞɩɨɜɿɞ-

ɧɿɫɬɶ ɤɨɧɫɬɪɭɤɰɿʀ ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ ɤɪɢɬɟɪɿɹɦ 

ɦɿɰɧɨɫɬɿ. Ɉɫɤɿɥɶɤɢ  ɛɿɥɶɲɿɫɬɶ ɜɥɚɫɬɢɜɨɫɬɟɣ 

ɦɚɬɟɪɿɚɥɿɜ ɿ ɤɨɧɫɬɪɭɤɰɿɣ, ɧɚɩɪɭɠɟɧɧɹ ɜ ɤɨɧɫ-
ɬɪɭɤɰɿɹɯ ɜɿɞɩɨɜɿɞɚɸɬɶ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɪɨɡ-
ɩɨɞɿɥɭ, ɿɧɞɟɤɫ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɞɨɪɨɠɧɶɨɝɨ 

ɨɞɹɝɭ ɬɚɤɨɠ ɜɿɞɩɨɜɿɞɚєɹ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ 
ɪɨɡɩɨɞɿɥɭ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɬɟɨɪɿʀ ɧɚɞɿɣɧɨɫɬɿ ɬɚ 

ɬɟɨɪɿʀ ɪɢɡɢɤɭ ɞɨɡɜɨɥɢɥɨ ɨɰɿɧɢɬɢ ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɿ 
ɧɚɞɿɣɧɿɫɬɶ ɤɨɧɫɬɪɭɤɰɿʀ ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ, ɜɫɬɚ-

ɧɨɜɢɬɢ ɡɜ'ɹɡɨɤ ɦɿɠ ɿɧɞɟɤɫɨɦ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ 
ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ, ɤɨɟɮɿɰɿєɧɬɨɦ ɜɚɪɿɚɰɿʀ ɿɧɞɟɤɫɭ 
ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɬɚ ɤɨɟɮɿɰɿєɧɬɨɦ ɧɚɞɿɣɧɨɫɬɿ. 
Ɋɨɡɝɥɹɧɭɬɨ ɦɚɬɟɦɚɬɢɱɧɢɣ ɚɩɚɪɚɬ ɞɥɹ ɜɢɪɿɲɟɧ-

ɧɹ ɡɚɜɞɚɧɧɹ ɜɢɡɧɚɱɟɧɧɹ  ɝɪɚɧɢɱɧɢɯ ɡɧɚɱɟɧɶ ɿɧɞɟɤ-
ɫɭ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ ɬɚ ɤɨɟɮɿ-
ɰɿєɧɬɚ ɜɚɪɿɚɰɿʀ ɿɧɞɟɤɫɭ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ. ȼɢɤɥɚ-

ɞɟɧɢɣ ɩɿɞɯɿɞ ɞɨɡɜɨɥɹє ɜɫɬɚɧɨɜɢɬɢ ɡɜ'ɹɡɨɤ ɦɿɠ 

ɿɧɞɟɤɫɨɦ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ ɤɨɧɫɬɪɭɤɰɿʀ ɧɟɠɨɪɫ-
ɬɤɨɝɨ ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ ɬɚ ɧɚɞɿɣɧɿɫɬɸ; ɞɨɫɥɿ-
ɞɢɬɢ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɸɜɚɧɧɹ ɧɚɞɿɣɧɨɫɬɿ 
ɤɨɧɫɬɪɭɤɰɿʀ ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ ɡɚɥɟɠɧɨ ɜɿɞ ɤɨɟ-
ɮɿɰɿєɧɬɿɜ ɜɚɪɿɚɰɿʀ ɬɚ ɿɧɞɟɤɫɭ ɬɟɯɧɿɱɧɨɝɨ ɫɬɚɧɭ; 
ɨɰɿɧɢɬɢ ɧɚɞɿɣɧɿɫɬɶ ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ ɡɚ ɪɟɡɭɥɶ-
ɬɚɬɚɦɢ ɞɿɚɝɧɨɫɬɢɤɢ, ɹɤɚ ɡɚɥɭɱɚє ɪɿɡɧɨɦɚɧɿɬɧɿ 
ɦɟɬɨɞɢ, ɡɨɤɪɟɦɚ ɪɭɣɧɿɜɧɿ.  
Клɸɱɨві ɫлɨва: ɤɨɧɫɬɪɭɤɰɿɹ ɞɨɪɨɠɧɶɨɝɨ ɨɞɹɝɭ, 
ɨɰɿɧɸɜɚɧɧɹ ɫɬɚɧɭ, ɧɚɞɿɣɧɿɫɬɶ, ɿɧɞɟɤɫ ɬɟɯɧɿɱɧɨɝɨ 

ɫɬɚɧɭ, ɤɨɟɮɿɰɿєɧɬ ɜɚɪɿɚɰɿʀ. 
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