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ɍȾК 004.94 

ɋɨɝɥɚɫɨɜɚɧɧɚɹ ɨɩɬɢɦɢɡɚɰɢɹ ɜ ɡɚɞɚɱɚɯ ɭɩɪɚɜɥɟɧɢɹ ɷɜɨɥɸɰɢɟɣ 
ɧɚɭɤɨɟɦɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 

Ƚ.П. Вɢɧɨɝɪɚɞɨɜ, В.ɇ. Кɭɡɧɟɰɨɜ  
Ɍɜɟɪɫɤɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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Вɜɟɞɟɧɢɟ 

В ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫя ɮɨɪɦɚɥɢɡɚɰɢя ɢ 
ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɵ ɪɚɡɜɢɬɢя ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢяɬɢя (ɐПɊ). Пɪɢ ɷɬɨɦ ɩɪɢɦɟɧяɟɬɫя 
ɦɟɬɨɞɨɥɨɝɢя ɫɨɝɥɚɫɨɜɚɧɢя ɢɧɬɟɪɟɫɨɜ ɜ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ Д10Ж, 
ɪɚɡɪɚɛɨɬɚɧɧɚя ɜ Ɍɜɟɪɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ 
ɬɟɯɧɢɱɟɫɤɢɦ ɭɧɢɜɟɪɫɢɬɟɬɨɦ ɫɨɜɦɟɫɬɧɨ ɫ 
ɂɧɫɬɢɬɭɬɨɦ ɩɪɨɛɥɟɦ ɭɩɪɚɜɥɟɧɢя ɢɦ. В.Ⱥ. 
Ɍɪɚɩɟɡɧɢɤɨɜɚ ɊȺɇ. Пɪɟɞɩɨɥɚɝɚɟɬɫя, ɱɬɨ 
ɨɬɪɚɫɥɟɜɵɟ ɭɫɥɨɜɢя ɨɩɪɟɞɟɥяɸɬ ɮɨɪɦɚɬ ɢ 
ɫɬɪɭɤɬɭɪɭ ɐПɊ, ɚ ɬɚɤɠɟ ɬɪɚɞɢɰɢɢ, ɫɭɛɴɟɤɬɵ ɢ 
ɩɪɚɜɢɥɚ ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ.  

1 ɉɨɞɯɨɞ ɤ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢɧɬɟɪɟɫɨɜ 

Ɇɟɬɨɞɨɥɨɝɢя ɫɨɝɥɚɫɨɜɚɧɢя ɢɧɬɟɪɟɫɨɜ ɜ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ 
ɨɬɥɢɱɚɟɬɫя ɨɬ ɞɪɭɝɢɯ ɩɨɞɯɨɞɨɜ ɫɨɝɥɚɫɨɜɚɧɢя 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɬɟɪɟɫɨɜ, ɧɚɩɪɢɦɟɪ ɨɬ Д2, 4, 6,7, 8, 
11, 12Ж, ɫɥɟɞɭɸɳɢɦ: 

1. ɋɬɚɜɢɬɫя ɢ ɪɟɲɚɟɬɫя ɩɪɨɛɥɟɦɚ 
ɩɨɜɵɲɟɧɢя ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢя 
ɮɨɪɦɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɨɛɪɚɛɨɬɤɢ ɢ 
ɨɬɨɛɪɚɠɟɧɢя ɢɧɮɨɪɦɚɰɢɢ, ɢ ɫɨɝɥɚɫɨɜɚɧɧɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ. 

2. ɋɬɪɚɬɟɝɢя ɢɫɫɥɟɞɨɜɚɧɢя. Ɇɨɞɟɥɢ 
ɬɟɨɪɢɢ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ ɞɨɩɨɥɧяɸɬɫя 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥя ɨɩɢɫɚɧɢя ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɫɨɝɥɚɫɨɜɚɧɢя ɢ ɨɩɬɢɦɢɡɚɰɢɢ 
ɫɨɫɬɚɜɥяɸɳɢɦɢ. ɗɬɨ 

 Ɇɨɞɟɥɢ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɫɨɝɥɚɫɨɜɚɧɢя ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚ яɡɵɤɟ 
ɬɟɨɪɢɢ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ. 

 Ɇɨɞɟɥɢ ɡɚɞɚɱ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ ɫ ɧɟɢɡɜɟɫɬɧɵɦɢ ɮɭɧɤɰɢяɦɢ 
ɩɨɥɟɡɧɨɫɬɢ, ɨɩɢɫɵɜɚɸɳɢɦɢ ɢɧɬɟɪɟɫɵ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ, ɧɚ яɡɵɤɟ 
ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɞɭɪ ɢ ɬɟɨɪɢɢ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ. 

 ɗɜɪɢɫɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ 
ɦɨɞɟɥɢ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɫɨɝɥɚɫɨɜɚɧɢя ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɜ ɜɢɞɟ ɚɥɝɨɪɢɬɦɨɜ 
"ɫɜɨɞɢɦɨɫɬɢ", ɬ. ɟ. ɜ ɜɢɞɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ 
ɩɪɟɞɩɢɫɚɧɢɣ. 

 Ɏɨɪɦɚɥɶɧɵɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɦɨɞɟɥɢ 
ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɪɟɲɟɧɢя 
ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɡɚɞɚɱ, ɨɩɢɫɵɜɚɟɦɵɟ ɫ ɩɨɦɨɳɶɸ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ. 

 Ɇɨɞɟɥɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɥɟɤɬɢɜɧɨɣ 
ɫɬɪɚɬɟɝɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɧɚ 
яɡɵɤɟ ɬɟɨɪɢɢ ɢɝɪ ɫ ɧɟɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦɢ ɢɧɬɟɪɟ-

ɫɚɦɢ. 

 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɷɤɫɬɪɟɦɚɥɶɧɵɯ 
ɡɚɞɚɱ, ɪɟɲɚɟɦɵɯ ɧɚ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɱɟɥɨɜɟɤɨ-

ɦɚɲɢɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɧɚ яɡɵɤɟ ɢɫɫɥɟɞɨɜɚɧɢя 
ɨɩɟɪɚɰɢɣ ɢ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ. 

 ɋɬɪɭɤɬɭɪɧɵɟ ɦɨɞɟɥɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɨɩɢɫɵɜɚɸɳɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ 
ɬɟɯɧɨɥɨɝɢɸ ɫɨɝɥɚɫɨɜɚɧɢя ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚ 
яɡɵɤɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя. 

 ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɦɨɞɟɥɢ ɱɟɥɨɜɟɤɨ-

ɦɚɲɢɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫɨɝɥɚɫɨɜɚɧɢя ɢ ɨɩɬɢɦɢɡɚɰɢɢ 
ɜ ɜɢɞɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɦɨɞɟɥɟɣ ɢ ɢɦɢɬɚɰɢɨɧɧɵɯ 
ɢɝɪ ɜ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦɚɯ. 

 Ɇɨɞɟɥɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ.  

ɍɩɪɚɜɥяɸɳɟɣ ɢ ɢɧɬɟɝɪɢɪɭɸɳɟɣ ɫɪɟɞɨɣ 
ɷɬɢɯ ɦɨɞɟɥɟɣ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɫ ɦɨɞɟɥяɦɢ ɬɟɨɪɢɢ 
ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ яɜɥяɟɬɫя ɤɨɧɰɟɩɬɭɚɥɶɧɚя 
ɦɨɞɟɥɶ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɫɨɝɥɚɫɨɜɚɧɢя ɢ ɨɩɬɢɦɢɡɚɰɢɢ, ɞɚɸɳɚя 
ɫɨɞɟɪɠɚɬɟɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɫɜɨɣɫɬɜɚɯ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɝɥɚɜɧɵɯ ɫɜяɡяɯ 
ɦɟɠɞɭ ɧɢɦɢ.  

3. Пɪɢɦɟɧяɟɬɫя, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ 
ɩɪɢɧɰɢɩɚ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя Д5Ж, ɩɪɢɧɰɢɩ 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚ ɦɧɨɠɟɫɬɜɟ 
ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɪɟɲɟɧɢɣ . Пɪɢɧɰɢɩ ɫɨɝɥɚɫɨɜɚɧɧɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ  ɷɬɨ ɤɨɦɩɨɡɢɰɢя:  дɤɨɚɥɢɰɢя 
ɫɨɝɥɚɫɨɜɚɧɢя ɪɟɲɟɧɢɣ + ɩɪɢɧɰɢɩ  ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢя ɫɨɫɬɨяɧɢɣ ɤɨɚɥɢɰɢɢ  
+  ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɚя ɩɪɨɰɟɞɭɪɚ ɫɨɝɥɚɫɨɜɚɧɢя ɢ 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚ ɦɧɨɠɟɫɬɜɟ 
ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɪɟɲɟɧɢɣ +  ɨɩɢɫɚɧɢɟ ɡɚɞɚɱɢ 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚ ɦɧɨɠɟɫɬɜɟ 
ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɪɟɲɟɧɢɣ  +  ɫɯɟɦɚ  
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɫ ɤɨɚɥɢɰɢɟɣ 
ɫɨɝɥɚɫɨɜɚɧɢя  ɪɟɲɟɧɢɣ  + ɤɨɥɥɟɤɬɢɜɧɚя ɫɬɪɚɬɟɝɢя 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɚя 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɥɥɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣж. Ɂɚ ɫɱɟɬ 
ɩɪɢɦɟɧɟɧɢя ɷɬɨɝɨ ɩɪɢɧɰɢɩɚ ɩɨɥɭɱɚɸɬ ɪɟɲɟɧɢя ɩɨ 
ɇɟɣɦɚɧɭ - Ɇɨɪɝɟɧɲɬɟɪɧɭ. ɗɬɢ ɪɟɲɟɧɢя 
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ɩɪɢɧɚɞɥɟɠɚɬ ɦɧɨɠɟɫɬɜɭ ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɪɟɲɟɧɢɣ,  
ɨɛɥɚɞɚɸɳɟɦɭ ɫɜɨɣɫɬɜɚɦɢ ɜɧɭɬɪɟɧɧɟɣ  
ɭɫɬɨɣɱɢɜɨɫɬɢ,  ɫɨɫɬɨяɳɟɣ ɜ ɬɨɦ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ 
ɨɩɬɢɦɚɥɶɧɵɟ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɪɟɲɟɧɢя ɧɟɥɶɡя 
ɩɪɨɬɢɜɨɩɨɫɬɚɜɥяɬɶ ɞɪɭɝ ɞɪɭɝɭ, ɢ ɜɧɟɲɧɟɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɫɨɫɬɨяɳɟɣ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɤɚɠɞɨɦɭ 
ɧɟ ɩɪɢɧɚɞɥɟɠɚɳɟɦɭ ɪɟɲɟɧɢɸ ɩɨ ɇɟɣɦɚɧɭ - 

Ɇɨɪɝɟɧɲɬɟɪɧɭ ɢ ɩɪɟɬɟɧɞɭɸɳɟɦɭ ɧɚ ɪɨɥɶ ɛɨɥɟɟ  
ɷɮɮɟɤɬɢɜɧɨɝɨ  ɩɪɨɬɢɜɨɩɨɫɬɚɜɢɬɶ  ɨɩɬɢɦɚɥɶɧɨɟ  
ɫɨɝɥɚɫɨɜɚɧɧɨɟ  ɪɟɲɟɧɢɟ, ɩɪɢɧɚɞɥɟɠɚɳɟɟ ɷɬɨɦɭ ɠɟ 
ɦɧɨɠɟɫɬɜɭ. 

Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɢɟ ɩɪɟɞɩɢɫɚɧɢя ɱɟɥɨɜɟɤɨ-

ɦɚɲɢɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɫɬɪɨяɬɫя ɧɚ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɨɜ ɜɵɩɭɤɥɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɣ.  

Ⱦɥя ɷɬɨɝɨ ɩɪɢɦɟɧяɸɬɫя ɦɟɬɨɞ Ɏɪɚɧɤɚ – 

Вɨɥɶɮɚ Д9Ж ɢ ɝɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ. Ɉɧɢ ɨɛɥɚɞɚɸɬ 
ɯɨɪɨɲɟɣ ɫɯɨɞɢɦɨɫɬɶɸ ɧɚ ɩɟɪɜɵɯ ɲɚɝɚɯ ɩɨɢɫɤɚ ɢ 
ɭɫɬɨɣɱɢɜɵ ɤ  ɜɵɛɨɪɭ ɧɚɩɪɚɜɥɟɧɢя ɢ ɲɚɝɚ ɫɩɭɫɤɚ. 
ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɯɨɞɢɦɨɫɬɶ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɤɨɪɨɫɬɢ ɫɯɨɞɢɦɨɫɬɢ ɤ 
ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢя ɝɪɚɞɢɟɧɬɨɜ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ 
ɩɨɢɫɤɚ. В ɷɬɨɦ ɫɥɭɱɚɟ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɩɨɢɫɤɚ 
ɦɨɠɧɨ ɩɪɢɦɟɧяɬɶ ɢɥɢ ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ 
ɧɚɩɪɚɜɥɟɧɢя ɞɜɢɠɟɧɢя ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɪɢɬɟɪɢɟɜ 
ɢɥɢ ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ ɜ ɜɢɞɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɯ 
ɡɧɚɱɢɦɨɫɬɢ.  

4. Ɇɨɠɧɨ ɨɫɭɳɟɫɬɜɥяɬɶ ɪɚɡɪɚɛɨɬɤɭ  ɧɚ 
ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢя ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɟɟ ɦɨɞɟɥɟɣ, 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ, ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɢ ɫɬɪɭɤɬɭɪɧɵɯ 
ɦɨɞɟɥɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɚɧɚɥɢɡɚ, 
ɫɨɝɥɚɫɨɜɚɧɢя ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɞɥя ɤɨɧɤɪɟɬɧɨɣ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɦɨɞɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɢя ɢ 
ɨɬɨɛɪɚɠɟɧɢя ɢɧɮɨɪɦɚɰɢɢ ɧɚ яɡɵɤɟ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ яɡɵɤɟ ɞɟɥɨɜɨɣ 
ɝɪɚɮɢɤɢ. 

5. Ɇɟɬɨɞɨɥɨɝɢя ɩɨɡɜɨɥяɟɬ ɮɨɪɦɚɥɢɡɨɜɚɬɶ 
ɧɟɤɨɬɨɪɵɟ ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɦɨɞɟɥɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɢ ɝɭɦɚɧɢɬɚɪɧɵɯ ɧɚɭɤ. 

ɋ ɩɨɦɨɳɶɸ ɷɬɨɣ ɦɟɬɨɞɨɥɨɝɢɢ ɛɵɥɢ 
ɩɨɫɬɚɜɥɟɧɵ ɢ ɪɟɲɟɧɵ ɡɚɞɚɱɢ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя 
ɩɪɨɟɤɬɚɦɢ ɜɨɨɪɭɠɟɧɢя ɢ ɜɨɟɧɧɨɣ ɬɟɯɧɢɤɢ ВɆɎ 
Ɋɨɫɫɢɢ Д3Ж,  

ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɛɸɞɠɟɬɧɵɯ 
ɰɟɥɟɜɵɯ ɩɪɨɝɪɚɦɦ ɪɟɝɢɨɧɚ Д13Ж,  

ɪɚɡɜɢɬɢя ɧɚ ɦɧɨɠɟɫɬɜɟ ɤɨɦɩɪɨɦɢɫɫɧɵɯ 
ɪɟɲɟɧɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя ɮɢɧɚɧɫɨɜɨ 
- ɯɨɡяɣɫɬɜɟɧɧɨɣ ɞɟяɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢяɬɢɣ Д11Ж,  

ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢя ɢɦɭɳɟɫɬɜɟɧɧɨ 
– ɡɟɦɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Д12Ж,  

ɫɨɝɥɚɫɨɜɚɧɢя ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢɧɬɟɪɟɫɨɜ ɜ 
ɚɧɚɥɢɡɟ ɞɟяɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɧɵɯ ɞɨɪɨɠɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ ɫ ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɵɦɢ ɚɝɟɧɬɚɦɢ ɢ ɞɪ.   

2 Ɇɨɞɟɥɶ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɵ ɪɚɡɜɢɬɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 

Ɂɚɞɚɱɚ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя 
ɡɚɤɥɸɱɚɟɬɫя ɜ ɪɚɡɪɚɛɨɬɤɟ, ɩɪɢɧяɬɢɢ ɢ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɨɜ ɐПɊ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢяɬɢя, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɟɪɢɨɞɟ 
ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ 
ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɩɪɢ ɭɫɥɨɜɢɢ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢя ɢɧɬɟɪɟɫɨɜ ɫɨɛɫɬɜɟɧɧɢɤɨɜ, 
ɢɧɜɟɫɬɨɪɨɜ, ɪɭɤɨɜɨɞɫɬɜɚ ɢ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢяɬɢя. 

Пɪɨɟɤɬ ɐПɊ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛя ɫɜɟɞɟɧɢя ɨ 
ɫɨɫɬɚɜɟ ɢ ɧɚɢɦɟɧɨɜɚɧɢɢ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ, 
ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢ ɨ ɢɯ ɫɨɞɟɪɠɚɧɢɢ; ɨ ɫɭɳɧɨɫɬɢ, 
ɜɵɪɚɠɟɧɢɢ ɢ ɡɧɚɱɟɧɢяɯ ɰɟɥɟɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ; ɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɩɨ ɰɟɥяɦ ɢ 
ɡɚɞɚɱɚɦ; ɨ ɩɟɪɟɱɧɟ ɢ ɧɚɢɦɟɧɨɜɚɧɢɢ ɦɟɪɨɩɪɢяɬɢɣ 
ɩɨ ɞɨɫɬɢɠɟɧɢɸ ɡɚɞɚɱ, ɨ ɢɯ ɫɨɞɟɪɠɚɧɢɢ ɢ ɨ ɩɟɪɟɱɧɟ, 
ɧɚɢɦɟɧɨɜɚɧɢɢ ɢ ɡɧɚɱɟɧɢяɯ ɮɚɤɬɨɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɦɟɪɨɩɪɢяɬɢɣ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɰɟɥɢ 
ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя ɜ ɫɨɰɢɚɥɶɧɵɯ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɧɚ ɦɧɨɠɟɫɬɜɟ 
ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɢ ɤɨɨɩɟɪɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɞɥя 
ɪɚɡɪɚɛɨɬɤɢ ɐПɊ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ.  
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ɝɞɟ:   fo(,) - ɰɟɥɟɜɚя ɮɭɧɤɰɢя, ɦɚɬɟɦɚɬɢɱɟɫɤɢ 
ɨɩɢɫɵɜɚɸɳɚя ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɭɞɟɥɶɧɨɣ 
ɰɟɧɧɨɫɬɢ ɩɪɟɞɩɨɱɬɟɧɢя ɫɨɛɫɬɜɟɧɧɢɤɨɜ 
ɩɪɟɞɩɪɢяɬɢя ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɟɝɨ 
ɫɨɫɬɨяɧɢɣ;   fi(,) - ɰɟɥɟɜɚя  ɮɭɧɤɰɢя Т-ɝɨ 
ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɨɝɨ ɚɝɟɧɬɚ, ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ 
ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɐПɊ, ɦɚɬɟɦɚɬɢɱɟɫɤɢ 
ɨɩɢɫɵɜɚɸɳɚя ɟɝɨ ɢɧɬɟɪɟɫɵ;   p – ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɵɯ ɚɝɟɧɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɐПɊ;    x = 

(x1,..,xi,..,xh) –ɫɨɫɬɚɜɥяɸɳɢɟ ɩɪɨɟɤɬɚ ɐПɊ 
ɩɪɟɞɩɪɢяɬɢя;    xi = (xi1,..,xij,..,xim) – ɫɨɫɬɚɜɥяɸɳɢɟ 
ɩɪɨɟɤɬɚ ɐПɊ ɩɨ i-ɨɣ ɰɟɥɢ;    y = (y1,…,yi,…,yh) –  

ɪɟɚɥɢɡɚɰɢя ɩɪɨɟɤɬɚ ɐПɊ ɩɪɟɞɩɪɢяɬɢя;    yi = (y 

i1,…,yij,…,yim) – ɪɟɚɥɢɡɚɰɢя ɩɪɨɟɤɬɚ ɐПɊ ɩɨ i – ɨɣ 
ɰɟɥɢ;   X(ɚ) - ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɩɪɨɟɤɬɨɜ 
ɐПɊ;    ɚ  = (a1,..,ai,..,ah)  – ɜɟɤɬɨɪ ɮɚɤɬɨɪɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥяɸɳɢɯ ɨɝɪɚɧɢɱɟɧɧɨɟ 
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ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɩɪɨɟɤɬɨɜ ɐПɊ;    Xi (ai) - 

ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɩɪɨɟɤɬɨɜ ɐПɊ;      ai = 

(ai1,..,aij,..,aik)  -  ɜɟɤɬɨɪ ɮɚɤɬɨɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɨɩɪɟɞɟɥяɸɳɢɯ ɨɝɪɚɧɢɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ 
ɞɨɩɭɫɬɢɦɵɯ ɩɪɨɟɤɬɨɜ ɐПɊ ɩɨ i – ɨɣ ɰɟɥɢ;  P(x, f) - 

ɦɧɨɠɟɫɬɜɨ ɪɟɲɟɧɢɣ ɢɝɪɵ ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɵɯ 
ɚɝɟɧɬɨɜ ɢɥɢ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɢɯ ɥɨɤɚɥɶɧɨ-

ɨɩɬɢɦɚɥɶɧɵɯ ɫɨɫɬɨяɧɢɣ;    Pi(xi, fi) - ɦɧɨɠɟɫɬɜɨ 
ɥɨɤɚɥɶɧɨ-ɨɩɬɢɦɚɥɶɧɵɯ ɫɨɫɬɨяɧɢɣ i-ɝɨ 
ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɨɝɨ ɚɝɟɧɬɚ;    Yi (bi)- ɦɧɨɠɟɫɬɜɨ 
ɪɟɚɥɢɡɚɰɢɣ ɩɪɨɟɤɬɨɜ ɐПɊ ɩɨ ɰɟɥяɦ ;     bi = 

(bi1,..,bij,..,bik)  - ɜɟɤɬɨɪ ɮɚɤɬɨɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɨɩɪɟɞɟɥяɸɳɢɯ ɨɝɪɚɧɢɱɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ 
ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɮɚɤɬɨɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ i-ɝɨ 
ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɨɝɨ ɚɝɟɧɬɚ.  

     Пɪɟɞɫɬɚɜɥɟɧɢя ɭ ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɵɯ 
ɚɝɟɧɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɪɚɡɪɚɛɨɬɤɟ ɐПɊ, ɨ 
ɫɨɝɥɚɫɨɜɚɧɢɢ ɢɧɬɟɪɟɫɨɜ ɦɨɠɧɨ ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɜ 
ɜɢɞɟ ɦɧɨɠɟɫɬɜɚ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ 
ɮɚɤɬɨɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ ɜɵɢɝɪɵɲɚ o,i(x,y) 
ɷɥɟɦɟɧɬɨɜ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨяɧɢя, ɝɚɪɚɧɬɢɪɭɟɦɵɯ ɢɦ ɰɟɧɬɪɨɦ 
ɩɪɢ ɜɫɬɭɩɥɟɧɢɢ ɜ ɤɨɚɥɢɰɢɸ. ɗɬɚ ɮɭɧɤɰɢя 
ɩɪɟɞɫɬɚɜɥяɟɬ ɬɚɤɠɟ ɮɭɧɤɰɢɸ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɛɨɪɚ ɷɥɟɦɟɧɬɚɦɢ ɚɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦɵ (x,y) ɢɥɢ (x[n=0], y[n=0]) ɜ ɢɫɯɨɞɧɨɣ ɬɨɱɤɟ 
ɩɨɢɫɤɚ ɞɥя  n=0  ɫ ɭɱɟɬɨɦ ɜɯɨɞɧɵɯ ɛɚɪɶɟɪɨɜ, ɡɚɬɪɚɬ 
ɧɚ ɩɨɢɫɤ ɢ ɨɝɪɚɧɢɱɟɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɱɟɥɨɜɟɤɨ-

ɦɚɲɢɧɧɵɯ ɪɟɫɭɪɫɨɜ, ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɲɟɧɢɣ 
ɡɚɞɚɱ ɨɩɬɢɦɚɥɶɧɨɝɨ ɢɥɢ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢя, ɨɩɪɟɞɟɥяɸɳɢɯ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢя  o,i  0 ɮɭɧɤɰɢɢ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

ɗɬɢ ɜɵɪɚɠɟɧɢя ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɫɨɝɥɚɫɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɐПɊ ɨɩɪɟɞɟɥяɟɬ 
ɩɥɚɧɢɪɭɟɦɵɟ ɫɩɨɫɨɛɵ ɞɟɣɫɬɜɢя ɢɫɩɨɥɧɢɬɟɥɟɣ, 
ɤɨɬɨɪɵɟ яɜɥяɸɬɫя ɥɭɱɲɢɦɢ ɞɥя  ɫɨɛɫɬɜɟɧɧɢɤɨɜ, 
ɪɭɤɨɜɨɞɫɬɜɚ ɢ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢяɬɢя ɩɨ ɢɯ 
ɮɭɧɤɰɢяɦ ɩɪɟɞɩɨɱɬɟɧɢя, ɨɬɪɚɠɚɸɳɢɦ ɢɯ 
ɢɧɬɟɪɟɫɵ.   

Ⱦɥя ɭɱɟɬɚ ɩɪɢɦɟɧяɟɦɵɯ 
ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɵɦɢ ɚɝɟɧɬɚɦɢ ɫɬɪɚɬɟɝɢɣ 
ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɢ ɤɨɦɩɪɨɦɢɫɫɚ ɡɚɩɢɲɟɦ ɢɯ 
ɮɭɧɤɰɢɢ ɜɵɢɝɪɵɲɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  
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Кɨɷɮɮɢɰɢɟɧɬɵ dio ɩɪɟɞɫɬɚɜɥяɸɬ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɚɤɬɢɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫ ɯɨɡяɣɫɬɜɭɸɳɢɦ ɫɭɛɴɟɤɬɨɦ, ɚ dij - 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɦɩɪɨɦɢɫɫɚ. ȿɫɥɢ ɜɫɟ dij = 0 ɢ  dio  = 

1, ɬɨ ɷɬɨ ɫɬɪɚɬɟɝɢя ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ. ȿɫɥɢ dij  0 ɢ  
dio 1, ɬɨ ɷɬɨ ɫɬɪɚɬɟɝɢя ɤɨɦɩɪɨɦɢɫɫɚ. 

ȿɫɥɢ ɜɵɩɨɥɧяɟɬɫя ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɜ 
ɭɫɥɨɜɢяɯ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɮɥɢɤɬɚ (x, y)  Xc  

ɨɛяɡɚɬɟɥɶɧɨ ɦɧɨɠɟɫɬɜɨ ɪɟɲɟɧɢɣ ɢɝɪɵ ɷɥɟɦɟɧɬɨɜ 
R(x, f)  Xc (x), ɬɨ ɬɨɝɞɚ 

,Xx(x)c XR(x, f) y(x,y) ɝɨ f { 

  } c XY, (x, y)X, y x(x,y) ɝɨ { f

},minmax

max




 

ɝɞɟ ɦɧɨɠɟɫɬɜɨ ɪɟɲɟɧɢɣ ɢɝɪɵ ɷɥɟɦɟɧɬɨɜ R(x, f) 

ɨɛɪɚɡɭɸɬ ɦɧɨɠɟɫɬɜɚ ɜɫɟɯ ɢɯ  ɥɨɤɚɥɶɧɨ-

ɨɩɬɢɦɚɥɶɧɵɯ ɫɨɫɬɨяɧɢɣ Ri(x, fi). 

}.X x { y (x) c(x,y),  Xɝ
i f

cXy
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ɂɡ ɷɬɨɝɨ ɫɨɨɬɧɨɲɟɧɢя ɫɥɟɞɭɟɬ, ɱɬɨ 
ɩɪɢɦɟɧɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя ɐПɊ ɧɟ 
ɦɟɧɟɟ ɷɮɮɟɤɬɢɜɧɨ  ɩɨ  ɫɪɚɜɧɟɧɢɸ ɫɨ ɜɫɟɦɢ 
ɨɩɢɫɚɧɧɵɦɢ ɢ ɩɪɢɦɟɧɟɧɧɵɦɢ ɧɚ ɩɪɚɤɬɢɤɟ 
ɩɪɨɰɟɞɭɪɚɦɢ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. 

Пɪɨɰɟɫɫ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя ɐПɊ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ: ɫɨɝɥɚɫɨɜɚɧɧɚя 
ɨɩɬɢɦɢɡɚɰɢя ɩɪɨɟɤɬɨɜ ɐПɊ, ɪɚɡɪɚɛɨɬɤɚ ɢ 
ɭɬɜɟɪɠɞɟɧɢɟ ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɵ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 
ɤɨɧɤɭɪɫɧɨɣ ɨɫɧɨɜɟ ɤɨɧɬɪɚɤɬɨɜ, ɦɨɧɢɬɨɪɢɧɝ 
ɪɟɚɥɢɡɚɰɢɢ ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɵ. В ɧɚɫɬɨяɳɟɣ 
ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫя ɬɨɥɶɤɨ ɫɨɝɥɚɫɨɜɚɧɧɚя 
ɨɩɬɢɦɢɡɚɰɢя ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢя 
ɩɪɨɟɤɬɨɜ ɩɨ ɐПɊ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬ ɫɨɫɬɚɜ ɢ 
ɧɚɢɦɟɧɨɜɚɧɢя ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ ɢ ɬɚɤɬɢɱɟɫɤɢɯ 
ɡɚɞɚɱ, ɢɯ ɫɨɞɟɪɠɚɧɢɟ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɩɨ ɰɟɥяɦ ɢ ɡɚɞɚɱɚɦ, ɩɟɪɟɱɟɧɶ ɢ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢяɬɢɣ ɩɨ ɞɨɫɬɢɠɟɧɢɸ ɡɚɞɚɱ, 
ɢɯ ɫɨɞɟɪɠɚɧɢɟ, ɩɟɪɟɱɟɧɶ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɡɧɚɱɟɧɢя 
ɮɚɤɬɨɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɟɪɨɩɪɢяɬɢɣ. 

Ɋɟɚɥɢɡɚɰɢя ɞɚɧɧɨɣ ɰɟɥɢ ɨɫɭɳɟɫɬɜɥяɟɬɫя ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɞɜɢɠɟɧɢя, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ. 

1. Ⱥɧɚɥɢɡ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨяɧɢя ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢяɬɢя ɡɚ 
ɩɪɨɲɥɵɣ ɢ ɬɟɤɭɳɢɣ ɩɟɪɢɨɞɵ. 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢя ɞɜɢɠɟɧɢя ɨɬ 
ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨяɧɢя ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ, ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢ 
ɦɟɪɨɩɪɢяɬɢɣ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɐПɊ. 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢя ɞɜɢɠɟɧɢя ɨɬ 
ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨяɧɢя ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɐПɊ ɩɨ ɬɚɤɬɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ. 

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢя ɞɜɢɠɟɧɢя ɨɬ 
ɢɫɯɨɞɧɨɝɨ ɫɨɫɬɨяɧɢя ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɮɚɤɬɨɪɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɦɟɪɨɩɪɢяɬɢɣ ɩɨ ɞɨɫɬɢɠɟɧɢɸ 
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ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɪɢ ɡɚɞɚɧɧɨɦ ɢɯ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɢ. 

5. Ɉɰɟɧɤɚ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɫɬɢ ɐПɊ ɢ 
ɚɧɚɥɢɡ ɫɥɚɛɵɯ ɢ ɫɢɥɶɧɵɯ ɟɟ ɫɬɨɪɨɧ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ  ɝɪɭɩɩɨɣ ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, 
ɤɨɦɚɧɞɧɨɣ ɝɪɭɩɩɨɣ ɩɪɟɞɩɪɢяɬɢя, ɫɨɜɟɬɨɦ ɩɨ 
ɪɚɡɜɢɬɢɸ, ɜ ɤɨɬɨɪɵɣ ɜɯɨɞяɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ 
ɫɨɛɫɬɜɟɧɧɢɤɨɜ, ɪɭɤɨɜɨɞɫɬɜɚ ɢ ɩɟɪɫɨɧɚɥɚ 
ɩɪɟɞɩɪɢяɬɢя. 

6. Ɉɫɬɚɧɨɜɤɚ ɩɪɨɰɟɫɫɚ. Пɪɢɧяɬɢɟ, 
ɞɨɪɚɛɨɬɤɚ ɢɥɢ ɧɟɩɪɢɧяɬɢɟ ɐПɊ. 

Ⱦɥя ɨɰɟɧɤɢ ɩɪɨɞɜɢɠɟɧɢя ɢ ɐПɊ 
ɢɫɩɨɥɶɡɭɸɬɫя ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɞɜɢɠɟɧɢя ɤ ɰɟɥɢ 
ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢя ɐПɊ, ɨɩɪɟɞɟɥяɟɦɵɟ ɤɚɤ 
ɩɪɢɪɚɳɟɧɢя ɮɭɧɤɰɢɣ ɭɞɟɥɶɧɨɣ ɰɟɧɧɨɫɬɢ 
ɫɨɰɢɚɥɶɧɨ - ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɨɫɬɨяɧɢɣ ɡɚ 
ɚɧɚɥɢɡɢɪɭɟɦɵɣ, ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɢɥɢ ɩɥɚɧɨɜɵɣ 
ɩɟɪɢɨɞɵ. Пɨɧяɬɢɟ ɭɞɟɥɶɧɨɣ ɰɟɧɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɛɵɥɨ ɜɜɟɞɟɧɨ ɜ ɫɢɫɬɟɦɧɨɦ ɩɨɞɯɨɞɟ ɩɪɢ ɨɩɢɫɚɧɢɢ 
ɩɨɜɟɞɟɧɢя ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɵɯ ɫɢɫɬɟɦ Д1Ж: 

)n,...,wi,...,w(woww 1  - ɭɞɟɥɶɧɚя 
ɰɟɧɧɨɫɬɶ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя 
ɩɪɟɞɩɪɢяɬɢя, 

ɨɬIɚIɡIɧIIi 

; 

)
iim,...,kij,...,ki(kiwiw 1 - ɭɞɟɥɶɧɚя 

ɰɟɧɧɨɫɬɶ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя 
ɩɪɟɞɩɪɢяɬɢя ɩɨ ɰɟɥяɦ, 

ɨɬJɚJɡJɧJJj  ; 

)
inm,...,xijk,...,xk(xijkijk 11 - ɭɞɟɥɶɧɚя 

ɰɟɧɧɨɫɬɶ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя 
ɩɪɟɞɩɪɢяɬɢя ɩɨ ɡɚɞɚɱɚɦ, 

ɨɬMɚMɡMɧMMm  ; 

ijkx - ɮɚɤɬɨɪɧɵɣ ɩɨɤɚɡɚɬɟɥɶ k-ɝɨ 

ɦɟɪɨɩɪɢяɬɢя; 

ijk,sij,si,sos - ɨɛɳɢɟ ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ 

ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɭɞɟɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɩɪɟɞɩɪɢяɬɢя, 
ɩɨ ɰɟɥяɦ, ɩɨ ɡɚɞɚɱɚɦ ɢ ɩɨ ɦɟɪɨɩɪɢяɬɢяɦ; 

)ij(ss
ijkijk  ,   )ijk(ss

ijk
xijkx  ,  

)ijk(xx
ijk

sijks   ; 

Δа  , iΔа , 
ijΔk - ɰɟɥɟɜɵɟ ɩɨɤɚɡɚɬɟɥɢ 

(ɬɟɦɩɵ ɩɪɢɪɨɫɬɚ) ɪɚɡɜɢɬɢя ɩɪɟɞɩɪɢяɬɢя, 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ ɢ ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ; 

ijkΔx - ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɮɚɤɬɨɪɧɨɝɨ 

ɩɨɤɚɡɚɬɟɥя ɦɟɪɨɩɪɢяɬɢя;  

oΔs , iΔs , ijΔs ,
ijkΔs - ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɬɟɦɩɨɜ ɩɪɢɪɨɫɬɚ; 

,ijΔk)ijk/iw()iw/ow(

JjIi

Δа 





  

,ijΔs)ijs/ijk(

)ijk/iw)iw/ow(

JjIi

Δа











 

,ijΔk)ijk/iw(

Jj
iΔа 


   

,ijΔs)ijs/ijk()ijk/iw(

Jj
iΔа 


  

 

      ,ijΔs)ijs/ijk(ijΔk   

,ijkΔx)ijkx/ijk(

Kk
ijΔk 


  

3 Вɵɛɨɪ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɫɨɫɬɚɜɚ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ, ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 
ɢ ɦɟɪɨɩɪɢɹɬɢɣ 

Ɂɚɞɚɱɚ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢя ɫɨɫɬɚɜɚ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ ɢ ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɨ 
ɜɵɩɨɥɧɟɧɢɸ ɐПɊ ɩɪɟɞɩɪɢяɬɢя ɨɩɢɫɵɜɚɟɬɫя 
ɦɨɞɟɥɶɸ. 

*,*

*,*}{* },,...,2,1{

},,...,2,1{ max,*)),,((

imikm

iJj
ijrnwn

Ii
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Kijkkikmikikjijrk r

wnwwiirwrkkrwrwCO
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








*),()/(

)/(*)),,((

ijkCOijrijkiwCO

iriwow

iJj

CO

Ii

kkrwrwCO











 



 ,*,...,2,1)(

)()()()(

   ,*,,...2,1

)()()()()(

).(*)(

)/(*)),((

imiijjCOɩТJCO

ɪТJCOɢɧТJCOɫТJCOiJCOj

niiCO

ɩICOɪICOɢɧICOɫICOICOi

w
iCOijkCO

ijrijkiwCO

Jj

kriwCO
















 

 






ɫɥɭɱɚɟ. ɪɨɬɢɜɧɨɦ ɜ0

ɰɟɥɶ ɜɵɛɢɪɚɟɬɫя ɟɫɥɢ1

, 

 i;, 

ir                






., 

 ij;, 

ijr
ɫɥɭɱɚɟ ɩɪɨɬɢɜɧɨɦ ɜ0

ɡɚɞɚɱɚ ɜɵɛɢɪɚɟɬɫя ɟɫɥɢ1
 

 ɝɞɟ: ɋɈ( . ) – ɫɭɛɴɟɤɬɢɜɧɚя ɨɰɟɧɤɚ, 
*)),,( kkrwrw - ɬɟɦɩɵ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɪɟɞɩɪɢяɬɢя ɡɚ 
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ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ,  wr - ɦɧɨɠɟɫɬɜɨ 

ɜɵɛɪɚɧɧɵɯ ɰɟɥɟɣ; 
kr

- ɦɧɨɠɟɫɬɜɨ ɜɵɛɪɚɧɧɵɯ 

ɡɚɞɚɱ, **}{* Kijkk  - ɜɟɤɬɨɪ ɧɟɩɪɟɪɵɜɧɵɯ 

ɱɢɫɥɨɜɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɤɨɦɩɨɧɟɧɬɚ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥяɟɬ ɡɧɚɱɟɧɢɟ ɠɟɥɚɟɦɨɝɨ ɬɟɦɩɚ ɩɪɢɪɨɫɬɚ ɩɨ 
ɡɚɞɚɱɟ j ɰɟɥɢ i, 

iwow  /  - ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 
(ɡɧɚɱɢɦɨɫɬɢ) ɰɟɥɢ i ɩɨ  ɬɟɦɩɭ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ 
– ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɪɟɞɩɪɢяɬɢя, ɪɚɜɧɵɣ 
ɱɚɫɬɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɪɟɞɩɪɢяɬɢя ɩɨ 
ɮɭɧɤɰɢɢ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɰɟɥɢ i, 

ijkiw  / - ɜɟɫɨɜɨɣ 

ɤɨɷɮɮɢɰɢɟɧɬ (ɡɧɚɱɢɦɨɫɬɢ) ɡɚɞɚɱɢ j ɩɨ  ɬɟɦɩɭ 
ɩɪɢɪɨɫɬɚ ɰɟɥɢ i, ɪɚɜɧɵɣ ɱɚɫɬɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ 
ɮɭɧɤɰɢɢ ɪɟɡɭɥɶɬɚɬɚ ɩɪɟɞɩɪɢяɬɢя  ɞɥя ɰɟɥɢ i ɩɨ 
ɮɭɧɤɰɢɢ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɡɚɞɚɱɟ j, Iɫ ,Iɢɧ ,,Iɪ ,Iɩ ,I  -

ɦɧɨɠɟɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɰɟɥɟɣ, ɠɟɥɚɟɦɵɯ 
ɫɨɛɫɬɜɟɧɧɢɤɚɦɢ, ɢɧɜɟɫɬɨɪɚɦɢ, ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ 
ɩɟɪɫɨɧɚɥɨɦ ɩɪɟɞɩɪɢяɬɢя ɢ ɢɯ ɩɟɪɟɫɟɱɟɧɢɟ, Jɫ ,Jɢɧ 

,Jɪ ,Jɨɩ, J - ɦɧɨɠɟɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɡɚɞɚɱ, ɠɟɥɚɟɦɵɯ 
ɫɨɛɫɬɜɟɧɧɢɤɚɦɢ, ɢɧɜɟɫɬɨɪɚɦɢ, ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ 
ɩɟɪɫɨɧɚɥɨɦ ɩɪɟɞɩɪɢяɬɢя ɢ ɢɯ ɩɟɪɟɫɟɱɟɧɢɟ, 

Ɂɚɞɚɱɚ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɫɬɚɜɚ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ, ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɨ 
ɜɵɩɨɥɧɟɧɢɸ ɐПɊ ɩɪɟɞɩɪɢяɬɢя ɡɚɤɥɸɱɚɟɬɫя ɜ 
ɨɩɪɟɞɟɥɟɧɢɢ ɬɚɤɢɯ ɰɟɥɟɣ ɢ ɡɚɞɚɱ ɢɡ ɡɚɪɚɧɟɟ 
ɩɨɫɬɪɨɟɧɧɵɯ ɦɧɨɠɟɫɬɜ ɢ ɬɚɤɢɯ ɬɟɦɩɨɜ ɩɪɢɪɨɫɬɚ 
ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢя 
ɩɨ ɡɚɞɚɱɚɦ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥяɸɬ ɨɩɬɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɬɟɦɩɚ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɩɪɟɞɩɪɢяɬɢя. 
Ɇɧɨɠɟɫɬɜɨ ɫɬɪɨɢɬɫя ɡɚɪɚɧɟɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɧɚɭɱɧɵɯ ɢ ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɛɫɬɜɟɧɧɢɤɨɜ, 
ɢɧɜɟɫɬɨɪɨɜ, ɪɭɤɨɜɨɞɫɬɜɚ ɢ ɩɟɪɫɨɧɚɥɚ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɫɨɰɢɚɥɶɧɨɣ 
ɩɫɢɯɨɥɨɝɢɢ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɫɥɟɞɨɜɚɧɢя 

ɩɪɟɞɩɪɢяɬɢя ɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɨɞɢɦɵɯ 
ɤɨɧɤɭɪɫɨɜ ɩɪɟɞɥɨɠɟɧɢɣ ɧɚ ɥɭɱɲɢɟ ɰɟɥɢ ɢ ɡɚɞɚɱɢ. 

ɋɨɡɞɚɟɬɫя ɰɟɧɬɪ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ (ɐɈ) ɡɚ 
ɪɚɡɪɚɛɨɬɤɭ ɐПɊ, ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ ɢ 
ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. Пɪɢ ɰɟɧɬɪɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
ɫɨɡɞɚɟɬɫя ɮɨɤɭɫ – ɝɪɭɩɩɵ. Пɪɨɜɨɞяɬɫя ɡɚɫɟɞɚɧɢɟ ɩɨ 
ɫɟɫɫɢяɦ ɜ ɜɢɞɟ ɫɨɜɟɳɚɧɢɣ ɢ ɨɩɪɟɞɟɥяɸɬɫя ɜ 
ɢɧɬɟɪɚɤɬɢɜɧɨɦ ɩɪɨɰɟɫɫɟ ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ 
ɦɧɨɠɟɫɬɜ ɜɨɡɦɨɠɧɵɯ ɰɟɥɟɣ 

)()()()()( ɩICOɪICOɢɧICOcICOICO   

ɫɨɛɫɬɜɟɧɧɢɤɨɜ, ɢɧɜɟɫɬɨɪɨɜ,  ɪɭɤɨɜɨɞɫɬɜɚ, 
ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢяɬɢя 

)(

)()()()(

ɩТJCO

ɪТJCOɢɧТJCOɫТJCOiJCO




; 

ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
)iw/owCO(   ɰɟɥɟɜɨɝɨ ɩɨɤɚɡɚɬɟɥя ɪɚɡɜɢɬɢя 

ɩɪɟɞɩɪɢяɬɢя (ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɩɪɟɞɩɪɢяɬɢя) 
oΔа  ɩɨ 

ɰɟɥɟɜɵɦ ɩɨɤɚɡɚɬɟɥяɦ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ (ɬɟɦɩɵ 
ɩɪɢɪɨɫɬɚ) 

iΔа ; ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

)ijk/iwCO(   ɰɟɥɟɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ 

ɰɟɥɟɣ iw  ɩɨ ɰɟɥɟɜɵɦ ɩɨɤɚɡɚɬɟɥяɦ ɬɚɤɬɢɱɟɫɤɢɯ 

ɡɚɞɚɱ (ɬɟɦɩɵ ɩɪɢɪɨɫɬɚ) ijΔk , ɰɟɥɟɜɵɯ ɡɧɚɱɟɧɢɣ 

ɬɟɦɩɨɜ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨяɧɢя ɨɬɪɚɫɥɢ ɩɨ ɬɚɤɬɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ *

ijΔk ; 

ɭɫɥɨɜɢɣ ɫɨɝɥɚɫɨɜɚɧɢя ɩɨ ɰɟɥɟɜɵɦ ɩɨɤɚɡɚɬɟɥяɦ 

ɰɟɥɟɣ )w
iCO(Δ  ɢ ɡɚɞɚɱ )w

ijCO(Δ . Пɪɢ ɷɬɨɦ 

ɩɪɢɦɟɧяɟɬɫя ɦɟɬɨɞ ɮɨɤɭɫ – ɝɪɭɩɩ. 
Ɏɨɤɭɫ - ɝɪɭɩɩɵ ɩɪɟɞɩɨɥɚɝɚɸɬ ɦɟɧɶɲɢɟ 

ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɢ ɫɪɟɞɫɬɜ. Пɪɟɞɩɨɥɚɝɚɸɬ ɚɧɚɥɢɡ 
ɫɥɨɜ ɢ ɨɛɪɚɡɨɜ, ɚ ɧɟ ɰɢɮɪ. Пɪɢɦɟɧяɟɬɫя 
ɧɚɛɥɸɞɟɧɢɟ ɢ ɫɦɵɫɥɨɜɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ. 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɮɨɤɭɫ – ɝɪɭɩɩ яɜɥяɟɬɫя 
ɝɪɭɩɩɨɜɚя ɞɢɫɤɭɫɫɢя, ɤɨɬɨɪɚя ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɷɬɚɩɵ. 

 ɨɩɪɟɞɟɥɟɧɢɟ ɰɟɥɟɣ ɢ ɬɟɦɵ ɞɢɫɤɭɫɫɢя; 
 ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ (ɫɜɟɞɟɧɢɣ, ɡɧɚɧɢɣ, 

ɫɭɠɞɟɧɢɣ, ɦɧɟɧɢɣ, ɧɨɜɵɯ ɢɞɟɣ, ɩɪɟɞɥɨɠɟɧɢɣ ɜɫɟɯ 
ɭɱɚɫɬɧɢɤɨɜ ɞɢɫɤɭɫɫɢɢ) ɩɨ ɨɛɫɭɠɞɚɟɦɨɣ ɩɪɨɛɥɟɦɟ; 

 ɭɩɨɪяɞɨɱɢɜɚɧɢɟ, ɢɧɬɟɪɩɪɟɬɚɰɢя ɢ ɨɰɟɧɤɚ 
ɩɨɥɭɱɟɧɧɨɣ ɜ ɯɨɞɟ ɞɢɫɤɭɫɫɢɢ ɢɧɮɨɪɦɚɰɢɢ; 

 ɩɨɞɜɟɞɟɧɢɟ ɢɬɨɝɨɜ: ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɰɟɥɟɣ 
ɞɢɫɤɭɫɫɢɢ ɢ ɟɟ ɪɟɡɭɥɶɬɚɬɨɜ. 

Кɨɥɢɱɟɫɬɜɨ ɭɱɚɫɬɧɢɤɨɜ 4 – 5 ɱɟɥɨɜɟɤ. 
Вɵɞɟɥяɟɬɫя ɦɨɞɟɪɚɬɨɪ, ɤɨɬɨɪɵɣ яɜɥяɟɬɫя ɥɢɞɟɪɨɦ 
ɝɪɭɩɩɵ. Ⱦɨɥɠɧɚ ɛɵɬɶ ɦɚɤɫɢɦɚɥɶɧɚя ɨɞɧɨɪɨɞɧɨɫɬɶ 
ɱɥɟɧɨɜ ɝɪɭɩɩɵ ɩɨ ɢɧɬɟɪɟɫɚɦ. ɗɬɨ ɩɨɡɜɨɥяɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɫɨɬɪɭɞɧɢɱɟɫɬɜɨ ɢ ɥɨяɥɶɧɨɫɬɶ ɞɪɭɝ ɤ 
ɞɪɭɝɭ. ɐɟɥɶɸ ɮɨɤɭɫ – ɝɪɭɩɩɵ яɜɥяɟɬɫя ɩɨɥɭɱɟɧɢɟ 
«ɫɭɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ», ɚ ɧɟ ɞɨɫɬɢɠɟɧɢɟ 
ɟɞɢɧɫɬɜɚ ɦɧɟɧɢɣ. 

ȿɫɥɢ ɩɟɪɟɫɟɱɟɧɢɟ ɨɤɚɠɟɬɫя ɩɭɫɬɵɦ, ɬɨ 
ɞɟɥɚɟɬɫя ɜɵɜɨɞ ɨ ɧɚɥɢɱɢɢ ɤɨɧɮɥɢɤɬɚ. 
Ⱦɟɫɬɪɭɤɬɢɜɧɵɣ ɤɨɧɮɥɢɤɬ ɧɟ ɞɨɩɭɫɬɢɦ Д2Ж. В ɷɬɨɦ 
ɫɥɭɱɚɟ ɩɪɢɦɟɧяɸɬɫя ɠɟɫɬɤɢɟ ɦɟɪɵ ɩɨ 
ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɢ ɪɭɤɨɜɨɞɫɬɜɚ ɩɪɟɞɩɪɢяɬɢя, ɩɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɢɯ ɫɬɢɦɭɥɢɪɨɜɚɧɢя, 
ɩɨ ɩɟɪɟɫɦɨɬɪɭ ɤɚɞɪɨɜɨɣ ɩɨɥɢɬɢɤɟ ɩɪɟɞɩɪɢяɬɢя ɢ 
ɞɪ.  Пɪɨɞɭɤɬɢɜɧɵɣ ɤɨɧɮɥɢɤɬ ɢɝɪɚɟɬ 
ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɪɨɥɶ Д2Ж ɭɫɤɨɪɟɧɢя ɩɪɨɰɟɫɫɚ 
ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ ɢ ɩɨɜɵɲɟɧɢя ɟɝɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ. ɇɨ ɨɧ ɞɨɩɭɫɬɢɦ ɬɨɥɶɤɨ ɜ ɩɪɨɰɟɫɫɟ 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. Пɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢя ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɪɟɲɟɧ. 
Ⱦɥя ɷɬɨɝɨ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɧɟɲɧɢɣ ɰɢɤɥ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɩɪɟɞɩɢɫɚɧɢя ɫɨɝɥɚɫɨɜɚɧɧɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ ɰɟɥɟɣ ɢ ɡɚɞɚɱ, ɰɢɤɥ ɩɨ ɫɛɥɢɠɟɧɢɸ 
ɢɧɬɟɪɟɫɨɜ. Ɉɧ ɜɤɥɸɱɚɟɬ ɩɨɢɫɤ ɐɈ ɫɩɨɫɨɛɨɜ 
ɫɨɝɥɚɫɨɜɚɧɢя ɢɧɬɟɪɟɫɨɜ: ɩɨɢɫɤ ɨɛɳɢɯ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɢ ɨɩɚɫɟɧɢɣ, ɢɡɦɟɧɟɧɢɟ ɩɪɢɨɪɢɬɟɬɨɜ, 
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ɫɨɫɬɵɤɨɜɤɚ ɢɧɬɟɪɟɫɨɜ, ɨɤɚɡɚɧɢɟ ɜɡɚɢɦɧɵɯ ɭɫɥɭɝ, 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɧɟ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɤɨɦɩɟɧɫɚɰɢɣ ɢ 
ɩɪɢɦɟɧɟɧɢɟ ɫɚɧɤɰɢɣ. Пɨɫɥɟ ɷɬɨɝɨ ɨɤɚɡɵɜɚɟɬɫя 
ɜɥɢяɧɢɟ ɐɈ ɜ ɩɪɨɰɟɫɫɟ ɨɛɳɟɧɢя ɧɚ  ɫɨɛɫɬɜɟɧɧɢɤɨɜ, 
ɪɭɤɨɜɨɞɫɬɜɨ, ɢɧɜɟɫɬɨɪɨɜ ɢ ɩɟɪɫɨɧɚɥ. Пɪɨɜɨɞяɬɫя 
ɛɟɫɟɞɵ, ɫɨɜɟɳɚɧɢя, ɤɨɧɫɭɥɶɬɚɰɢɢ, ɞɢɫɤɭɫɫɢɢ, 
ɩɟɪɟɝɨɜɨɪɵ, ɬɪɟɧɢɧɝɢ, ɤɨɭɱɢɧɝ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɩɪɟɡɟɧɬɚɰɢɢ.  

Пɨɫɥɟ ɷɬɨɝɨ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ 
ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɨɰɟɫɫɚ ɨɫɭɳɟɫɬɜɥяɟɬɫя ɪɟɲɟɧɢɟ 
ɡɚɞɚɱ ɨɩɬɢɦɢɡɚɰɢɢ ɫɭɛɴɟɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɰɟɥɟɜɨɝɨ 
ɩɨɤɚɡɚɬɟɥя )( wCO   ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ ɫɭɛɴɟɤɬɢɜɧɵɯ 

ɨɰɟɧɨɤ ɰɟɥɟɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ )( iwCO   ɢɥɢ 
ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɝɨ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя Д14Ж ɢɥɢ ɦɟɬɨɞɨɦ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢя, ɢ ɨɩɪɟɞɟɥɟɧɢя  
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢя ɰɟɥɟɣ ɢ ɡɚɞɚɱ, 
ɡɧɚɱɟɧɢɣ *

ijk . 

ȿɫɥɢ ɫɭɳɟɫɬɜɭɸɬ ɫɢɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢя ɩɨ 
ɜɪɟɦɟɧɢ, ɫɩɟɰɢɚɥɢɫɬɚɦ, ɬɪɭɞɨɜɵɦ ɢ ɮɢɧɚɧɫɨɜɵɦ 
ɡɚɬɪɚɬɚɦ, ɩɨ ɨɛɳɟɧɢɸ ɫ ɫɨɛɫɬɜɟɧɧɢɤɚɦɢ, 
ɢɧɜɟɫɬɨɪɚɦɢ, ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ ɩɟɪɫɨɧɚɥɨɦ, ɬɨ 
ɡɚɞɚɱɚ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɭɩɪɨɳɚɟɬɫя. В 
ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧяɸɬɫя ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ ɜɚɪɢɚɧɬɨɜ Д18Ж, ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ, ɤɨɦɩɶɸɬɟɪɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɫɥɟɞɭɸɳɚя ɫɯɟɦɚ ɫɨɝɥɚɫɨɜɚɧɧɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ. ɐɟɧɬɪɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
ɮɨɪɦɢɪɭɟɬɫя ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɰɟɥɟɣ ɢ ɡɚɞɚɱ. 
Ɉɫɭɳɟɫɬɜɥяɟɬɫя ɟɝɨ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɢ ɩɪɟɡɟɧɬɚɰɢя (ɨɰɟɧɤɚ ɫɨɛɫɬɜɟɧɧɢɤɚɦɢ, 
ɢɧɜɟɫɬɨɪɚɦɢ, ɪɭɤɨɜɨɞɫɬɜɨɦ ɢ ɩɟɪɫɨɧɚɥɨɦ). 
Ɉɩɪɟɞɟɥяɸɬɫя ɫɥɚɛɵɟ ɢ ɫɢɥɶɧɵɟ ɟɝɨ ɫɬɨɪɨɧɵ. 
Ɏɨɪɦɢɪɭɟɬɫя ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ ɰɟɥɟɣ ɢ ɡɚɞɚɱ ɢ ɬ.ɞ. 
Кɨɝɞɚ ɧɚɤɚɩɥɢɜɚɟɬɫя ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɜɚɪɢɚɧɬɨɜ, ɬɨ ɨɫɭɳɟɫɬɜɥяɟɬɫя ɢɯ ɨɰɟɧɤɚ ɢ 
ɝɪɭɩɩɨɜɨɣ ɜɵɛɨɪ ɧɚ ɫɨɜɟɳɚɧɢяɯ, ɫɨɜɟɬɚɯ ɢ 
ɤɨɧɮɟɪɟɧɰɢяɯ. Ɇɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧɚ ɤɨɦɢɫɫɢя. 

Пɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢя ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ 
ɮɨɪɦɢɪɭɸɬɫя ɰɟɧɬɪɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɨ ɰɟɥяɦ 
(ɐɈi). 

4 ɋɨɝɥɚɫɨɜɚɧɢɟ ɨɛɴɟɦɚ ɡɚɬɪɚɬ ɪɟɫɭɪɫɨɜ 
ɧɚ ɰɟɥɟɜɭɸ ɩɪɨɝɪɚɦɦɭ  

Ɇɨɞɟɥɶ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɪɟɫɭɪɫɨɜ ɐПɊ ɧɚ ɦɧɨɠɟɫɬɜɟ ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɢ 
ɤɨɨɩɟɪɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɫɨɛɫɬɜɟɧɧɢɤɨɜ, 
ɢɧɜɟɫɬɨɪɨɜ, ɪɭɤɨɜɨɞɫɬɜɚ, ɢɫɩɨɥɧɢɬɟɥɟɣ ɐПɊ, 
ɨɪɝɚɧɚ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɢ ɩɪɢɧяɬɢя ɐПɊ ɩɨ 
ɬɚɤɬɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɭɛɴɟɤɬɢɜɧɵɯ ɨɰɟɧɨɤ ɰɟɧɬɪɚ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɨ 
ɩɪɨɝɪɚɦɦɟ, ɩɨ ɰɟɥяɦ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ. 
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ɝɞɟ: ɋɈ( . ) – ɫɭɛɴɟɤɬɢɜɧɚя ɨɰɟɧɤɚ, 
ijs - 

ɩɟɪɟɦɟɧɧɚя, ɨɩɪɟɞɟɥяɸɳɚя ɪɚɡɦɟɪ ɮɢɧɚɧɫɢɪɨɜɚɧɢя 
ɡɚɞɚɱɢ j ɰɟɥɢ i, )( ijsw  - ɮɭɧɤɰɢя, ɡɧɚɱɟɧɢя 

ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥяɸɬ ɬɟɦɩɵ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɪɟɞɩɪɢяɬɢя ɨɬ 
ɪɚɡɦɟɪɨɜ ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɩɨ ɡɚɞɚɱɚɦ, 

ijsijk  /  - 

ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɡɚɞɚɱɟ j ɰɟɥɢ i, 

ɩɪɢɯɨɞяɳɢɣɫя ɧɚ ɟɞɢɧɢɰɭ ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɷɬɨɣ 
ɡɚɞɚɱɢ, )( ijsiw   - ɮɭɧɤɰɢя, ɡɧɚɱɟɧɢя ɤɨɬɨɪɨɣ 

ɨɩɪɟɞɟɥяɸɬ ɬɟɦɩɵ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɰɟɥɢ i  ɨɬ ɪɚɡɦɟɪɨɜ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɩɨ ɡɚɞɚɱɚɦ, 

ijs - ɪɚɡɦɟɪ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɩɨ ɡɚɞɚɱɟ j ɰɟɥɢ i, oc - 

ɨɝɪɚɧɢɱɟɧɢя ɧɚ ɮɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ, 







iJj

ijs

Ii
os - ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɩɨ ɐПɊ, 

s
o - ɠɟɥɚɟɦɵɣ ɪɚɡɦɟɪ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɩɨ ɐПɊ, 

ijk - ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɡɚɞɚɱɟ j, *ijk - 

ɠɟɥɚɟɦɵɣ ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɡɚɞɚɱɟ j, 


j

ij
sis - ɪɚɡɦɟɪ ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɩɨ ɰɟɥɢ i, 

s
i - ɠɟɥɚɟɦɵɣ ɪɚɡɦɟɪ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɩɨ ɰɟɥɢ i. 

Ɂɚɞɚɱɚ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɪɟɫɭɪɫɨɜ ɐПɊ ɧɚ ɦɧɨɠɟɫɬɜɟ ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɢ 
ɤɨɨɩɟɪɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫя ɜ 
ɨɩɪɟɞɟɥɟɧɢɢ ɬɚɤɢɯ ɪɚɡɦɟɪɨɜ ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɩɨ 
ɡɚɞɚɱɚɦ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥяɸɬ ɨɩɬɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɬɟɦɩɚ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɩɪɟɞɩɪɢяɬɢя. 
Ɉɝɪɚɧɢɱɟɧɢя ɧɚ ɮɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ ɨɩɪɟɞɟɥяɟɬ 
ɮɢɧɚɧɫɨɜɚя ɫɥɭɠɛɚ ɩɪɟɞɩɪɢяɬɢя ɫ ɭɱɟɬɨɦ ɮɨɧɞɚ 
ɪɚɡɜɢɬɢя, ɩɨɫɬɭɩɚɸɳɟɣ ɜɵɪɭɱɤɢ, ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɜɡяɬɢя ɤɪɟɞɢɬɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɧɜɟɫɬɢɪɨɜɚɧɢя. 
Ɂɧɚɱɟɧɢя ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵ ɢ 
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ɜɚɪɶɢɪɭɸɬɫя, ɡɚ ɫɱɟɬ ɱɟɝɨ ɮɨɪɦɢɪɭɸɬɫя ɪɚɡɥɢɱɧɵɟ 
ɜɚɪɢɚɧɬɵ. 

5 Ɇɨɞɟɥɶ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ 
ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦ ɰɟɥɹɦ 

Ɇɨɞɟɥɶ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɐɈi 

ɩɨɤɚɡɚɬɟɥɟɣ ɦɟɪɨɩɪɢяɬɢɣ ɩɨ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦ ɰɟɥяɦ 

ɧɚ ɦɧɨɠɟɫɬɜɟ ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɢ ɤɨɨɩɟɪɚɬɢɜɧɵɯ 
ɪɟɲɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɭɛɴɟɤɬɢɜɧɵɯ ɨɰɟɧɨɤ 
ɐɈi ɩɨ ɰɟɥяɦ ɢ ɡɚɞɚɱɚɦ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ 
ɜɢɞ. 
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ɝɞɟ: ɋɈ( . ) – ɫɭɛɴɟɤɬɢɜɧɚя ɨɰɟɧɤɚ, 
ijk - ɬɟɦɩ 

ɩɪɢɪɨɫɬɚ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɡɚɞɚɱɟ j ɰɟɥɢ i, Kk  - 

ɢɧɞɟɤɫ ɩɨɤɚɡɚɬɟɥя ɦɟɪɨɩɪɢяɬɢя ɢ ɦɧɨɠɟɫɬɜɨ ɢɯ 
ɡɧɚɱɟɧɢɣ, 

ijkx - ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɪɟɡɭɥɶɬɚɬɚ 

ɩɨɤɚɡɚɬɟɥя ɦɟɪɨɩɪɢяɬɢя k  ɩɨ ɡɚɞɚɱɟ j ɰɟɥɢ i, 

ɡɧx - ɡɧɚɱɢɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɪɨɫɬɚ, s
ij - 

ɠɟɥɚɟɦɵɣ ɪɚɡɦɟɪ ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɡɚɞɚɱɢ j ɰɟɥɢ i, 

ijkxijks  / - ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢяɬɢя k ɩɨ 

ɡɚɞɚɱɟ j ɰɟɥɢ i ɧɚ ɟɞɢɧɢɰɭ ɬɟɦɩɚ ɩɪɢɪɨɫɬɚ 
ɪɟɡɭɥɶɬɚɬɚ ɩɨɤɚɡɚɬɟɥя ɦɟɪɨɩɪɢяɬɢя k ɩɨ ɡɚɞɚɱɟ j 

ɰɟɥɢ i. 
Ɂɚɞɚɱɚ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɐɈi 

ɩɨɤɚɡɚɬɟɥɟɣ ɦɟɪɨɩɪɢяɬɢɣ ɩɨ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦ ɰɟɥяɦ 
ɧɚ ɦɧɨɠɟɫɬɜɟ ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɢ ɤɨɨɩɟɪɚɬɢɜɧɵɯ 
ɪɟɲɟɧɢɣ ɰɟɧɬɪɚ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɨ ɰɟɥяɦ ɢ 
ɡɚɞɚɱɚɦ ɡɚɤɥɸɱɚɟɬɫя ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɬɚɤɢɯ ɪɚɡɦɟɪɨɜ 
ɬɟɦɩɨɜ ɩɪɢɪɨɫɬɚ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɦɟɪɨɩɪɢяɬɢяɦ, 
ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥяɸɬ ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɚ 
ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя 
ɩɨ ɡɚɞɚɱɚɦ. Пɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥяɸɬɫя ɢ ɩɟɪɟɱɟɧɶ 
ɦɟɪɨɩɪɢяɬɢɣ, ɞɥя ɤɨɬɨɪɵɯ ɡɧxijkx  . 

Пɪɢ ɐɈi ɫɨɡɞɚɸɬɫя ɮɨɤɭɫ – ɝɪɭɩɩɵ. 
Пɪɨɜɨɞяɬɫя ɡɚɫɟɞɚɧɢɟ ɩɨ ɫɟɫɫɢяɦ ɜ ɜɢɞɟ ɫɨɜɟɳɚɧɢɣ 

ɢ ɨɩɪɟɞɟɥяɸɬɫя ɜ ɢɧɬɟɪɚɤɬɢɜɧɨɦ ɩɪɨɰɟɫɫɟ 
ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

)/( iwowCO   ɰɟɥɟɜɨɝɨ ɩɨɤɚɡɚɬɟɥя ɪɚɡɜɢɬɢя 
ɩɪɟɞɩɪɢяɬɢя (ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɩɪɟɞɩɪɢяɬɢя) 
ow  ɩɨ 

ɰɟɥɟɜɵɦ ɩɨɤɚɡɚɬɟɥяɦ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ (ɬɟɦɩɵ 
ɩɪɢɪɨɫɬɚ) 

iw ; ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

)/( ijkiwCO   ɰɟɥɟɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ iw ɩɨ ɰɟɥɟɜɵɦ ɩɨɤɚɡɚɬɟɥяɦ 

ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ (ɬɟɦɩɵ ɩɪɢɪɨɫɬɚ) ijk , ɰɟɥɟɜɵɯ 

ɡɧɚɱɟɧɢɣ ɬɟɦɩɨɜ ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɩɪɟɞɩɪɢяɬɢя ɩɨ 
ɬɚɤɬɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ *

ijk ; ɜɟɫɨɜɵɯ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ )/( ijkxijkCO   ɰɟɥɟɜɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɬɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɨ ɬɟɦɩɚɦ ɩɪɢɪɨɫɬɚ 
ɮɚɤɬɨɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɟɪɨɩɪɢяɬɢɣ 

ijkx ;ɫɭɛɴɟɤɬɢɜɧɵɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɨɰɟɧɤɢ 

)/( isijkCO   ɬɟɦɩɨɜ ɩɪɢɪɨɫɬɚ ɩɨ ɡɚɞɚɱɟ ij ɧɚ 

ɟɞɢɧɢɰɭ ɮɢɧɚɧɫɢɪɨɜɚɧɢя is ; ɫɭɛɴɟɤɬɢɜɧɵɟ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɨɰɟɧɤɢ )/( ijkxijksCO   ɬɟɦɩɨɜ 

ɩɪɢɪɨɫɬɚ ɮɢɧɚɧɫɢɪɨɜɚɧɢя ɧɚ ɟɞɢɧɢɰɭ ɮɚɤɬɨɪɧɨɝɨ 
ɩɨɤɚɡɚɬɟɥя ɦɟɪɨɩɪɢяɬɢя

ijkx ; ɭɫɥɨɜɢɣ 

ɫɨɝɥɚɫɨɜɚɧɢя ɩɨ ɰɟɥɟɜɵɦ ɩɨɤɚɡɚɬɟɥяɦ ɰɟɥɟɣ 

)( w
iCO   ɢ ɡɚɞɚɱ )( w

ijCO  , ɩɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɸ 

ɐПɊ )( s
oCO  , ɰɟɥɟɣ )( s

iCO  ɢ ɡɚɞɚɱ )( s
ijCO  ; 

ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ ɐПɊ )/( lKWCO  . Пɪɢ ɷɬɨɦ 
ɩɪɢɦɟɧяɟɬɫя ɦɟɬɨɞ ɮɨɤɭɫ – ɝɪɭɩɩ. 

Пɨɫɥɟ ɷɬɨɝɨ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ 
ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ        ɩɪɨɰɟɫɫɚ          ɨɫɭɳɟɫɬɜɥяɟɬɫя  

ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя ɢɥɢ 
ɩɪɨɜɨɞɢɬɫя ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ 
ɝɪɭɩɩɨɜɚя ɨɰɟɧɤɚ, ɢ ɨɩɪɟɞɟɥɟɧɢɟ  
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢя ɦɟɪɨɩɪɢяɬɢɣ, 
ɡɧɚɱɟɧɢɣ 

ijkx . 

6 ɂɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɰɟɥɟɜɨɣ 
ɩɪɨɝɪɚɦɦɵ  

Ɂɚɞɚɱɢ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢя 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢя ɐПɊ ɧɚ ɨɫɧɨɜɟ 
ɨɰɟɧɤɢ ɟɟ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɫɬɢ ɜ ɩɥɚɧɟ Д1Ж ɢ 
ɚɧɚɥɢɡɚ ɫɥɚɛɵɯ ɢ ɫɢɥɶɧɵɯ ɟɟ ɫɬɨɪɨɧ ɛɭɞɟɬ ɢɦɟɬɶ 
ɜɢɞ. 
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ɝɞɟ: ɋɈ( . ) – ɫɭɛɴɟɤɬɢɜɧɚя ɨɰɟɧɤɚ, ))*,(( zxlPw  - 

ɮɭɧɤɰɢя, ɨɩɪɟɞɟɥяɸɳɚя ɡɧɚɱɟɧɢɟ ɬɟɦɩɚ ɩɪɢɪɨɫɬɚ 
ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ 

ɩɪɟɞɩɪɢяɬɢя ɨɬ ɡɧɚɱɟɧɢɣ *, zx  ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɫɨɞɟɪɠɚɧɢя ɐПɊ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɧɟɣ, )*,( zxlP - 

ɮɭɧɤɰɢя, ɨɩɪɟɞɟɥяɸɳɚя ɡɧɚɱɟɧɢɟ ɬɟɦɩɚ ɩɪɢɪɨɫɬɚ 
ɤɪɢɬɟɪɢɟɜ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ 
ɩɪɟɞɩɪɢяɬɢя LllP  , ɨɬ ɡɧɚɱɟɧɢɣ *, zx  

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢя ɐПɊ ɢ ɬɪɟɛɨɜɚɧɢя ɤ 
ɧɟɣ, *, zx - ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɐПɊ ɢ 
ɬɪɟɛɨɜɚɧɢя ɤ ɧɟɣ, lPW  / - ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 
(ɡɧɚɱɢɦɨɫɬɢ) ɩɨ  ɬɟɦɩɭ ɩɪɢɪɨɫɬɚ ɤɪɢɬɟɪɢя l 

ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ 
ɩɪɟɞɩɪɢяɬɢя, ɪɚɜɧɵɣ ɱɚɫɬɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ 
ɮɭɧɤɰɢɢ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ 
ɪɟɝɢɨɧɚ ɩɨ ɮɭɧɤɰɢɢ ɤɪɢɬɟɪɢя l, ɪXɢɧXcX ,, - 

ɜɨɡɦɨɠɧɵɟ ɦɧɨɠɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɨɞɟɪɠɚɧɢɣ ɐПɊ ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɢяɦ ɩɟɪɫɨɧɚɥɚ, 
ɫɨɛɫɬɜɟɧɧɢɤɨɜ ɢ ɪɭɤɨɜɨɞɫɬɜɚ, ɪLɢɧLɫL ,, - 

ɜɨɡɦɨɠɧɵɟ ɦɧɨɠɟɫɬɜɚ ɤɪɢɬɟɪɢɟɜ ɐПɊ ɩɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢяɦ ɫɨɛɫɬɜɟɧɧɢɤɨɜ, ɢɧɜɟɫɬɨɪɨɜ ɢ 
ɪɭɤɨɜɨɞɫɬɜɚ. 

Ɂɚɞɚɱɚ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢя ɐПɊ ɧɚ ɨɫɧɨɜɟ 
ɨɰɟɧɤɢ ɟɟ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɫɬɢ ɢ ɚɧɚɥɢɡɚ ɫɥɚɛɵɯ 
ɢ ɫɢɥɶɧɵɯ ɟɟ ɫɬɨɪɨɧ ɡɚɤɥɸɱɚɟɬɫя ɜ ɨɩɪɟɞɟɥɟɧɢɢ 
ɬɚɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɨɞɟɪɠɚɧɢɣ ɐПɊ, ɤɨɬɨɪɵɟ 
ɨɩɪɟɞɟɥяɸɬ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɞɥя 
ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɵɯ ɚɝɟɧɬɨɜ (ɫɨɛɫɬɜɟɧɧɢɤɨɜ, 
ɢɧɜɟɫɬɨɪɨɜ ɢ ɪɭɤɨɜɨɞɫɬɜɚ) Д1Ж ɡɧɚɱɟɧɢɟ ɬɟɦɩɚ 
ɩɪɢɪɨɫɬɚ ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя 
ɩɪɟɞɩɪɢяɬɢя: 

)]([)( xPWxw   - ɭɞɟɥɶɧɚя ɰɟɧɧɨɫɬɶ 
ɫɨɰɢɚɥɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɪɟɝɢɨɧɚ 
ɢɥɢ ɨɬɪɚɫɥɢ, )(xP - ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɐПɊ,  

*, zx - ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɐПɊ ɢ 
ɬɪɟɛɨɜɚɧɢя ɤ ɧɟɣ. 

Ɉɫɭɳɟɫɬɜɥяɟɬɫя ɨɰɟɧɤɚ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɫɬɢ ɐПɊ ɰɟɧɬɪɚɦɢ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɪɟɞɩɪɢяɬɢя ɢ ɩɨɬɨɦ ɫɨɜɟɬɨɦ ɩɨ 
ɪɚɡɜɢɬɢɸ ɩɪɟɞɩɪɢяɬɢя ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɭɛɴɟɤɬɢɜɧɵɯ ɨɰɟɧɨɤ 

)()()()( ɚXCOɡXCOɧXCOXCO  , 

)()()()( ɚLCOɡLCOɧLCOLCO  ɢ 

)/( lPWCO  .  ȿɫɥɢ ɭɫɥɨɜɢɟ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɫɬɢ ɧɟ ɜɵɩɨɥɧяɟɬɫя, ɬɨ 
ɤɨɪɪɟɤɬɢɪɭɸɬɫя ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ (ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɭɫɥɨɜɢя ɫɨɝɥɚɫɨɜɚɧɢя) ɢ ɫɧɨɜɚ 
ɨɫɭɳɟɫɬɜɥяɟɬɫя ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɨɩɬɢɦɢɡɚɰɢɢ. ȿɫɥɢ 
ɭɞɨɜɥɟɬɜɨɪяɟɬɫя, ɬɨ ɐПɊ ɫɧɚɱɚɥɚ ɭɬɜɟɪɠɞɚɟɬɫя  
ɝɟɧɟɪɚɥɶɧɵɦ ɞɢɪɟɤɬɨɪɨɦ, ɚ ɡɚɬɟɦ ɩɪɢɧɢɦɚɟɬɫя 

ɫɨɛɪɚɧɢɟɦ ɫɨɛɫɬɜɟɧɧɢɤɨɜ. Пɪɢ ɷɬɨɦ ɩɪɢɦɟɧяɟɬɫя 
ɦɟɬɨɞ ɮɨɤɭɫ – ɝɪɭɩɩ. 

Ɂɚɤɥɸɱɟɧɢɟ 

В ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɧɚɭɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, 
ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɰɟɥɟɜɨɣ 
ɩɪɨɝɪɚɦɦɵ ɪɚɡɜɢɬɢя ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢяɬɢя. 
ɗɬɨ ɮɨɪɦɚɥɢɡɚɰɢя ɢ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱ 
ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. Ɋɚɫɫɦɨɬɪɟɧɵ ɬɚɤɠɟ 
ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɫɯɟɦɵ ɢɯ ɪɟɲɟɧɢя. Пɨɥɭɱɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɜɧɟɞɪɟɧɵ ɧɚ ȺɈ «Ʌɢɯɨɫɥɚɜɫɤɢɣ 
ɡɚɜɨɞ ɫɜɟɬɨɬɟɯɧɢɤɢ». 
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ɫɬɚɬɶɟ ɡɚɞɚɱɚ ɧɚɭɱɧɵɯ ɢɫɫлɟɞɨɜɚɧɢɣ ɨɬлɢɱɚɟɬɫɹ ɨɬ ɢɡɜɟɫɬɧɵɯ ɪɟɲɟɧɢɣ ɬɟɦ, ɱɬɨ ɜ ɧɟɣ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɝлɚɫɨɜɚɧɧɚɹ ɨɩɬɢɦɢɡɚцɢɹ, ɤɚɤ ɧɚ ɦɧɨɠɟɫɬɜɟ ɤɨɦɩɪɨɦɢɫɫɧɵɯ ɪɟɲɟɧɢɣ, ɬɚɤ ɢ 
ɧɚ ɦɧɨɠɟɫɬɜɟ ɤɨɨɩɟɪɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨлɢл ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɵ ɢ 
ɚлɝɨɪɢɬɦɵ ɫɨɝлɚɫɨɜɚɧɧɨɝɨ ɭɩɪɚɜлɟɧɢɹ, ɡɚɤлɸɱɚɸɳɢɟɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ, ɩɪɢɧɹɬɢɢ ɢ ɪɟɚлɢɡɚцɢɢ 
ɩɪɨɟɤɬɨɜ ɐɉɊ ɩɪɨɦɵɲлɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɟɪɢɨɞɟ 
ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚлɶɧɵɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɫɨцɢɚлɶɧɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɟɡɭлɶɬɚɬ ɩɪɢ ɭɫлɨɜɢɢ 
ɭɞɨɜлɟɬɜɨɪɟɧɢɹ ɢɧɬɟɪɟɫɨɜ ɫɨɛɫɬɜɟɧɧɢɤɨɜ, ɢɧɜɟɫɬɨɪɨɜ, ɪɭɤɨɜɨɞɫɬɜɚ ɢ ɩɟɪɫɨɧɚлɚ ɩɪɟɞɩɪɢɹɬɢɹ. 
Кɨɨɩɟɪɚцɢɹ ɹɜлɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɷлɟɦɟɧɬɨɦ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟлɶɧɨɫɬɢ. Ⱥлɝɨɪɢɬɦɢɱɟɫɤɨɟ 
ɩɪɟɞɩɢɫɚɧɢɟ ɪɟɲɟɧɢɹ ɞɢɫɤɪɟɬɧɨɣ ɡɚɞɚɱɢ ɫɨɝлɚɫɨɜɚɧɧɨɣ ɨɩɬɢɦɢɡɚцɢɢ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɚлɝɨɪɢɬɦɚ ɪɟɲɟɧɢɹ ɦɧɨɝɨɤɪɢɬɟɪɢɚлɶɧɨɣ ɞɢɫɤɪɟɬɧɨɣ ɡɚɞɚɱɢ ɨɩɬɢɦɚлɶɧɨɝɨ ɭɩɪɚɜлɟɧɢɹ ɞлɹ 
ɮɭɧɤцɢɢ ɩɨлɟɡɧɨɫɬɢ, ɹɞɪɨɦ ɤɨɬɨɪɨɝɨ ɹɜлɹɸɬɫɹ ɝɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɨɝлɚɫɨɜɚɧɧɚɹ ɨɩɬɢɦɢɡɚцɢɹ, цɟлɟɜɚɹ ɩɪɨɝɪɚɦɦɚ ɪɚɡɜɢɬɢɹ, ɚɤɬɢɜɧɵɟ ɫɭɛɴɟɤɬɵ, 
ɢɧɮɨɪɦɚцɢɨɧɧɨɟ ɭɩɪɚɜлɟɧɢɟ. 

Vinogradov G.P., Kuznecov V.N. Consistent optimization in control problems of the evolution of 
knowledge-intensive enterprises.   The problem of coordination of interests in organizational and 

economic efficiency of functioning of which is largely determined by the behavior of the production staff. 

Considered in this article the problem of research is different from the prior art in that it deals with 

consistent optimization as on the set of trade-offs, as well as on a set of cooperative solutions. This 

approach allowed us to develop methods and algorithms for consistent management, the development, 

adoption and implementation of projects EDL industrial enterprise, providing the considered time period, 

the maximum guaranteed socio - economic results provided to satisfy the interests of owners, investors, 

management and staff of the enterprise. The cooperation is an essential element of joint activity. 

Algorithmic discrete problem solving prescription coordinated optimization is based on the algorithm for 

solving multicriteria discrete optimal control problem for the utility function, the core of which are the 

gradient methods of mathematical programming.  

Keywords: consistent optimization, target of the program, active subjects, information management. 
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