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ɍȾК 519.248 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ 
ɷɥɟɤɬɪɨɫɟɬɟɣ 

1Кɭɡɧɟɰɨɜ П.Ⱥ., 1ɘɞɢɧ Ⱥ.В., 2Ɇɚɫɥɨ ɋ.В., 1Кɥɸɤɨɜɤɢɧ В.Ɋ. 
1Ɋɵɛɢɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɜɢɚɰɢɨɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ  

ɢɦ. П.Ⱥ. ɋɨɥɨɜɶɟɜɚ 

Кɚɮɟɞɪɚ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ 
2Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

Кɚɮɟɞɪɚ ɩɪɢɤɥɚɞɧɨɣ ɦɚɬɟɦɚɬɢɤɢ 
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Ʉɭɡɧɟɰɨɜ ɉ.Ⱥ., Юɞɢɧ Ⱥ.ȼ., Ɇɚɫɥɨ ɋ.ȼ., Ʉɥɸɤɨɜɤɢɧ ȼ.Ɋ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɟɪɨɹɬɧɨɫɬɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɷɥɟɤɬɪɨɫɟɬɟɣ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬcɹ ɜɨɩɪɨɫ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɚɤɢɯ ɹɜлɟɧɢɣ, ɤɚɤ ɜɟɟɪɧɵɟ ɨɬɤлɸɱɟɧɢɹ ɢ ɤɚɫɤɚɞɧɵɟ ɚɜɚɪɢɢ, 
ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɷлɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ. ɉɪɨɜɟɞɟɧ ɚɧɚлɢɡ ɜɟɟɪɧɵɯ ɨɬɤлɸɱɟɧɢɣ ɧɚ ɞɜɭɯ ɦɚɝɢɫɬɪɚлɹɯ. 
Ⱦлɹ ɭɝлɭɛлɟɧɧɨɝɨ ɚɧɚлɢɡɚ ɡɚɤɨɧɨɜ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɛɵлɚ ɜɵɛɪɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ  ɦɨɞɟлɶ, 
ɩɨɤɚɡɚɧɚ ɬɟɧɞɟɧцɢɹ ɤ ɭɜɟлɢɱɟɧɢɸ ɢɯ ɤɨлɢɱɟɫɬɜɚ. ɋɨɫɬɚɜлɟɧ ɚлɝɨɪɢɬɦ ɩɪɨɬɟɤɚɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɜɟɟɪɧɨɝɨ ɨɬɤлɸɱɟɧɢɹ, ɩɪɢɱɢɧɨɣ ɤɨɬɨɪɨɝɨ ɹɜлɹɟɬɫɹ ɟɞɢɧɢɱɧɨɟ ɢɧɢцɢɢɪɭɸɳɟɟ ɫɨɛɵɬɢɟ. ɉɪɨɜɟɞɟɧ 

ɚɧɚлɢɡ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɞɜɭɯ ɦɚɝɢɫɬɪɚлɹɯ ɡɚ ɞлɢɬɟлɶɧɵɟ ɜɪɟɦɟɧɧɵɟ ɪɚɦɤɢ ɦɟɬɨɞɨɦ 
ɫɤɨлɶɡɹɳɟɝɨ ɨɤɧɚ. ɉɪɟɞɫɬɚɜлɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɩɨɞɱɢɧɟɧɢɟ ɤɚɫɤɚɞɧɨɣ ɚɜɚɪɢɢ ɫɬɟɩɟɧɧɵɦ 
ɡɚɤɨɧɚɦ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȼɟɟɪɧɨɟ ɨɬɤлɸɱɟɧɢɟ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟлɶ, ɚɧɚлɢɡ ɚɜɚɪɢɣ, Minitab, 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚлɢɡ, ɚɜɚɪɢɹ ɜ ɷлɟɤɬɪɨɫɟɬɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ.  

 

Вɜɟɞɟɧɢɟ 

Ɋɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ 
ɪɨɫɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢя ɡɟɦɥɢ ɩɪɢɜɨɞɢɬ ɤ 
ɬɨɦɭ, ɱɬɨ ɫ ɤɚɠɞɵɦ ɞɧёɦ ɜ ɦɢɪɟ ɩɨɬɪɟɛɥяɟɬɫя ɜɫɟ 
ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɇɧɨɝɢɟ 
ɫɟɬɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫя ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɞɥя ɫɧɚɛɠɟɧɢя ɩɨɬɪɟɛɢɬɟɥɟɣ ɪɚɡɥɢɱɧɵɯ 
ɤɚɬɟɝɨɪɢɣ, ɭɠɟ ɧɟ ɫɩɪɚɜɥяɸɬɫя ɫ ɨɛɴɟɦɨɦ 
ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɣ ɧɚ ɧɢɯ ɜɨɡɥɚɝɚɟɬɫя, ɢ ɬɪɟɛɭɸɬ 
ɪɟɦɨɧɬɚ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ. Ɍɚɤ ɩɨ ɞɚɧɧɵɦ Д1Ж ɢɡɧɨɫ 
ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɚɤɬɢɜɨɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɷɥɟɤɬɪɨɫɟɬɟɣ ɨɰɟɧɢɜɚɟɬɫя 
ɜ ɞɜɚ ɪɚɡɚ ɜɵɲɟ, ɱɟɦ ɡɚ ɪɭɛɟɠɨɦ. В ɫɜяɡɢ ɫ ɷɬɢɦ, 
ɜɫɟ ɱɚɳɟ ɤɚɤ ɦɢɪɨɜɵɟ, ɬɚɤ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɟ 
ɷɥɟɤɬɪɨɫɟɬɢ ɫɬɪɚɞɚɸɬ ɨɬ ɤɚɫɤɚɞɧɵɯ ɚɜɚɪɢɣ 
(ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ), ɤɨɬɨɪɵɟ ɩɪɢɜɨɞяɬ ɧɟ 
ɬɨɥɶɤɨ ɤ ɛɪɚɤɭ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɭɛɵɬɤɚɦ, ɧɨ, ɞɚɠɟ 
ɤ ɱɟɥɨɜɟɱɟɫɤɢɦ ɠɟɪɬɜɚɦ. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɢ 
ɭɫɬɪɨɣɫɬɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢя, ɩɪɟɞɫɤɚɡɚɧɢя 
ɪɚɡɜɢɬɢя ɚɜɚɪɢɣ ɢ ɢɯ ɧɟɣɬɪɚɥɢɡɚɰɢя ɫɬɚɧɨɜяɬɫя 
ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦɢ ɡɚɞɚɱɚɦɢ Д2Ж. Ɉɫɧɨɜɧɵɦɢ 
ɩɪɢɱɢɧɚɦɢ ɚɜɚɪɢɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬяɯ ɦɨɝɭɬ 
ɛɵɬɶ ɩɪɢɪɨɞɧɵɟ ɤɚɬɚɤɥɢɡɦɵ, ɫɢɥɶɧɵɟ ɩɨɪɵɜɵ 
ɜɟɬɪɚ, ɱɟɥɨɜɟɱɟɫɤɢɟ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, 
ɬɪɭɞɨɜɵɟ ɤɨɧɮɥɢɤɬɵ, ɬɟɪɪɨɪɢɡɦ, ɜɨɟɧɧɵɟ 
ɞɟɣɫɬɜɢя ɢ ɬ.ɞ Д3, 4Ж. Ⱥ ɨɱɟɧɶ ɦɧɨɝɢɟ ɚɜɚɪɢɢ ɦɨɝɭɬ 
ɛɵɬɶ ɜɵɡɜɚɧɵ ɤɨɦɛɢɧɚɰɢɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ, 

ɤɨɦɩɶɸɬɟɪɧɵɯ ɢ ɱɟɥɨɜɟɱɟɫɤɢɯ ɨɲɢɛɨɤ ɢ 
ɪɚɡɜɢɬɶɫя ɞɚɥɟɟ ɜ ɥɚɜɢɧɨɨɛɪɚɡɧɨɟ ɜɟɟɪɧɨɟ 
ɨɬɤɥɸɱɟɧɢɟ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɝɪɨɦɧɨɟ ɜɥɢяɧɢɟ 
ɞɥя ɩɨɬɪɟɛɢɬɟɥɟɣ Д5Ж. 

ɂɞɟɹ ɪɚɛɨɬɵ 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɞɚɧɧɨɣ ɪɚɛɨɬɵ яɜɥяɟɬɫя 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ, 
ɩɪɨɢɫɯɨɞяɳɢɯ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬяɯ, ɧɚ ɨɫɧɨɜɟ 
ɫɨɛɪɚɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɩɨ ɩɨɬɟɪяɦ ɦɨɳɧɨɫɬɢ. 
Пɨɦɢɦɨ ɷɬɨɝɨ, ɱɚɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢя ɩɨɫɜяɳɟɧɚ 
ɩɨɢɫɤɭ ɩɟɪɜɨɢɫɬɨɱɧɢɤɚ ɤɚɫɤɚɞɧɵɯ ɚɜɚɪɢɣ ɢ 
ɜɨɡɦɨɠɧɵɦ ɦɟɬɨɞɚɦ ɢɯ ɭɫɬɪɚɧɟɧɢя. 

Аɧɚɥɢɡ ɩɨɫɥɟɞɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɚɧɧɨɝɨ 
ɜɨɩɪɨɫɚ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢя, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɨɞɢɬɶ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ 
- ɷɬɨ ɩɟɪɟɝɪɭɡɤɢ, ɩɪɟɜɵɲɟɧɢя ɤɪɚɣɧɢɯ ɩɪɟɞɟɥɨɜ 
ɭɪɨɜɧя ɧɚɩɪяɠɟɧɢɣ ɢɥɢ ɱɚɫɬɨɬɵ, ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ 
ɫɢɫɬɟɦɵ, ɨɬɤɥɸɱɟɧɢɟ ɩɨɞɫɬɚɧɰɢɣ ɢɥɢ ɢɫɬɨɱɧɢɤɨɜ 
ɝɟɧɟɪɚɰɢɢ Д5Ж. В ɬɪɭɞɚɯ ɩɨ ɢɡɭɱɟɧɢɸ ɫɜɨɣɫɬɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɫɬɪɭɤɬɭɪɧɚя ɫɥɨɠɧɨɫɬɶ ɢ 
ɜɵɫɨɤɚя ɜɡɚɢɦɧɚя ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ 
ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɭɫɥɨɠɧяɸɬ ɢɡɭɱɟɧɢɟ ɢɯ 
ɩɨɜɟɞɟɧɢя. Вɡɚɢɦɧɚя ɡɚɜɢɫɢɦɨɫɬɶ – ɷɬɨ ɝɥɚɜɧɚя 
ɩɪɢɱɢɧɚ ɭяɡɜɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ 
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ɨɬɧɨɫɢɬɫя ɤ ɪɢɫɤɭ ɜɨɡɧɢɤɧɨɜɟɧɢя ɨɝɪɨɦɧɨɝɨ 
ɜɟɟɪɧɨɝɨ ɨɬɤɥɸɱɟɧɢя. 

ɍяɡɜɢɦɨɫɬɶ ɫɢɫɬɟɦɵ ɨɛɴяɫɧяɟɬɫя 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɫɢɫɬɟɦɵ ɤ ɭɝɪɨɡɚɦ ɢ 
ɨɩɚɫɧɨɫɬяɦ Д5Ж. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɢɡ-ɡɚ ɧɚɥɢɱɢя 
ɜɧɭɬɪɟɧɧɢɯ ɜɡɚɢɦɨɫɜяɡɟɣ, ɥɨɤɚɥɶɧɵɟ ɩɟɪɟɝɪɭɡɤɢ 
ɥɢɧɢɢ ɢɥɢ ɜɵɯɨɞ ɥɨɤɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ 
ɫɬɪɨя ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɤɚɫɤɚɞɧɨɦɭ ɧɚɪɭɲɟɧɢɸ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢя ɬɟɤɭɳɢɯ ɭɡɥɨɜ ɜɫɟɣ ɫɢɫɬɟɦɵ, 
ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɜɟɞɟɬ ɤ ɟё ɨɬɤɥɸɱɟɧɢɸ. 
Ɍɟɪɦɢɧɨɥɨɝɢɱɟɫɤɢ ɷɬɨɬ ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫя 
ɜɟɟɪɧɵɦ ɨɬɤɥɸɱɟɧɢɟɦ. Вɟɟɪɧɵɟ ɨɬɤɥɸɱɟɧɢɟ 
ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ ɧɟɫɩɨɫɨɛɧɨɫɬɶɸ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɤ ɚɞɚɩɬɚɰɢɢ ɢɡɦɟɧɟɧɢɸ 
ɧɚɝɪɭɡɤɢ ɢɥɢ ɜɫɥɟɞɫɬɜɢɟ ɱɪɟɡɦɟɪɧɨɝɨ 
ɩɨɬɪɟɛɥɟɧɢя ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɬɪɟɛɢɬɟɥɟɦ ɜ 
ɪɚɡɦɟɪɟ, ɩɪɟɜɵɲɚɸɳɟɦ ɟɦɤɨɫɬɶ ɫɟɬɢ. 

Ɇɧɨɝɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɪɭɤɨɜɨɞɫɬɜɨɜɚɥɢɫɶ 
ɩɨɜɟɞɟɧɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɨɲɢɛɨɤ ɜ ɧɢɯ ɜ ɩɪɨɰɟɫɫɟ 
ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ. ɋɟɬɢ ɢ ɫɨɫɬɨяɬ ɢɡ ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ Д6Ж. Ⱥɜɚɪɢя ɜ ɷɬɢɯ ɫɢɫɬɟɦɚɯ 
ɨɡɧɚɱɚɟɬ, ɱɬɨ, ɤɨɝɞɚ ɫɥɭɱɚɟɬɫя ɧɟɢɫɩɪɚɜɧɨɫɬɶ, ɩɨ 
ɤɪɚɣɧɟɣ ɦɟɪɟ, ɫ ɨɞɧɢɦ ɢɡ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɥɢ 
ɜɧɭɬɪɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɜ 
ɤɨɦɩɨɧɟɧɬɟ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɫɟɪɶɟɡɧɨɦɭ ɜɟɟɪɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ, 
ɩɨɪɨɠɞɚɸɳɟɦɭ ɫɟɪɶɟɡɧɵɣ ɤɪɢɡɢɫ ɜ ɨɛɳɟɫɬɜɟ. 
Ɉɞɧɚɤɨ, ɛɨɥɶɲɢɧɫɬɜɨ ɤɪɭɩɧɟɣɲɢɯ ɜɟɟɪɧɵɯ 
ɨɬɤɥɸɱɟɧɢɣ ɢ ɥɚɜɢɧɨɨɛɪɚɡɧɵɯ ɚɜɚɪɢɣ ɧɟ ɛɵɥɢ 
ɜɧɟɡɚɩɧɵɦɢ. Кɚɫɤɚɞɧɵɟ ɚɜɚɪɢɢ – ɷɬɨ ɝɥɚɜɧɵɣ 
ɦɟɯɚɧɢɡɦ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɪɚɡɜɢɜɚɸɬɫя 
ɤɪɭɩɧɵɟ ɜɟɟɪɧɵɟ ɨɬɤɥɸɱɟɧɢя. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɬɨ 
– ɰɟɩɨɱɤɚ ɧɚɱɚɥɶɧɵɯ яɜɥɟɧɢɣ, ɤɨɬɨɪɵɦɢ 
ɷɥɟɤɬɪɢɱɟɫɤɚя ɫɟɬɶ ɜяɥɨ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɨ 
ɪɟɚɥɶɧɨɦ ɫɨɫɬɨяɧɢɢ ɜɫɟɯ ɫɨɫɟɞɧɢɯ ɡɜɟɧɶɟɜ Д7, 8 - 

10]. 

Кɚɫɤɚɞɧɚя ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɩɪɟɞɟɥяɟɬɫя ɤɚɤ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɜɢɫɢɦɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 
ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɚя ɩɨɫɬɟɩɟɧɧɨ 
ɨɫɥɚɛɥяɟɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ. ɗɬɚ 
ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɯɜɚɬɵɜɚɟɬ ɮɢɡɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ 
ɫɢɫɬɟɦɵ, ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, 
ɢɫɩɨɥɧяɸɳɢɟ ɮɭɧɤɰɢɢ, ɨɛɫɥɭɠɢɜɚɸɳɢɣ 
ɩɟɪɫɨɧɚɥ ɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬ, 
ɭɩɪɚɜɥяɸɬ ɢ ɪɟɝɭɥɢɪɭɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ 
Д11Ж. Кɚɫɤɚɞɧɵɟ ɨɬɤɥɸɱɟɧɢя ɦɨɝɭɬ яɜɥяɬɶɫя 
ɫɥɟɞɫɬɜɢɟɦ ɫɨɫɬɨяɧɢя ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɬɚɤɢɯ 
ɤɚɤ ɜɵɲɟɞɲɢɯ ɢɡ ɫɬɪɨя, ɢɥɢ ɡɚɜɢɫɟɬɶ ɨɬ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɟɪɟɞɚɱɢ ɦɨɳɧɨɫɬɢ, ɚ ɬɚɤɠɟ 
ɩɨɫɥɟɞɫɬɜɢɟɦ ɪɭɱɧɵɯ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɤɨɦɚɧɞ 
Д12Ж. Ȼɥɚɝɨɞɚɪя ɨɫɥɨɠɧɟɧɢяɦ ɩɨɥɧɵɣ ɩɟɪɟɛɨɪ 
ɜɫɟɯ ɜɚɪɢɚɰɢɣ ɤɚɫɤɚɞɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɧɟ 
ɩɪɟɞɫɬɚɜɥяɟɬɫя ɜɨɡɦɨɠɧɵɦ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

Вɟɟɪɧɵɟ ɨɬɤɥɸɱɟɧɢɟ ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ 
ɧɟɫɩɨɫɨɛɧɨɫɬɶɸ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɤ 

ɚɞɚɩɬɚɰɢɢ ɢɡɦɟɧɟɧɢɸ ɧɚɝɪɭɡɤɢ ɢɥɢ ɜɫɥɟɞɫɬɜɢɟ 
ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢя ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 
ɩɨɬɪɟɛɢɬɟɥɟɦ ɜ ɪɚɡɦɟɪɟ, ɩɪɟɜɵɲɚɸɳɟɦ ɟɦɤɨɫɬɶ 
ɫɟɬɢ. В ɧɚɫɬɨяɳɟɟ ɜɪɟɦя ɫɭɳɟɫɬɜɭɸɬ ɬɪɢ 
ɨɫɧɨɜɧɵɟ ɤɨɧɰɟɩɰɢɢ ɢɡɭɱɟɧɢя ɜɟɟɪɧɨɝɨ 
ɨɬɤɥɸɱɟɧɢя ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ 
Д8Ж. Пɟɪɜɨɟ ɭɱɟɧɢɟ ɨɩɢɫɵɜɚɟɬ ɫɟɬɶ ɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɟё ɤɨɦɩɨɧɟɧɬɚɦɢ ɜɨ 
ɜɪɟɦɟɧɢ, ɝɞɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜɵɪɚɠɚɟɬ ɪɚɜɟɧɫɬɜɨ 
ɢ ɧɟɪɚɜɟɧɫɬɜɨ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɫ 
ɨɝɪɚɧɢɱɟɧɢяɦɢ ɜ ɧɟɥɢɧɟɣɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢяɯ. Вɬɨɪɨɟ ɭɱɟɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬ 
ɩɨɜɟɞɟɧɢɟ ɫɟɬɢ ɜ ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨяɧɢɢ 
ɜɜɟɞɟɧɢɟɦ ɫɥɭɱɚɣɧɵɯ ɮɥɭɤɬɭɚɰɢɣ ɩɪɢ 
ɩɨɬɪɟɛɥɟɧɢɢ ɧɚɝɪɭɡɤɢ, ɚ ɬɪɟɬɶя ɤɨɧɰɟɩɰɢя 
ɩɨɥɚɝɚɟɬ, ɱɬɨ ɷɥɟɤɬɪɢɱɟɫɤɚя ɫɟɬɶ – ɷɬɨ ɩɪɢɦɟɪ 
ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ, ɱɶɟ ɩɨɜɟɞɟɧɢɟ ɝɥɭɛɨɤɨ ɡɚɜɢɫɢɬ 
ɨɬ ɟё ɬɨɩɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ.  

Ɇɨɞɟɥɶ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ ɞɚɟɬ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 
ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɩɪɨɢɫɯɨɞяɳɢɯ ɜ ɧɟɣ. 
Ɉɞɧɚɤɨ, ɪɟɲɟɧɢɟ, ɚ ɡɚɱɚɫɬɭɸ ɞɚɠɟ ɢ ɫɨɫɬɚɜɥɟɧɢɟ 
ɫɢɫɬɟɦɵ ɨɱɟɧɶ ɬɪɭɞɨɟɦɤɨ, ɚ, ɢɧɨɝɞɚ ɞɚɠɟ ɢ ɧɟ 
ɩɪɟɞɫɬɚɜɥяɟɬɫя ɜɨɡɦɨɠɧɵɦ. Ɍɪɟɬɶя ɦɨɞɟɥɶ ɧɟ 
ɭɱɢɬɵɜɚɟɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɨɫɬɨяɧɧɨ 
ɜɥɢяɸɳɢɟ ɧɚ ɫɟɬɶ. Пɨɷɬɨɦɭ ɞɥя ɩɪɨɜɟɞɟɧɢя 
ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɢɦɟɧɧɨ ɜɬɨɪɚя ɬɟɨɪɢя. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɷɤɫɩɟɪɢɦɟɧɬ 

Ɍ.ɤ. ɤɚɠɞɚя ɚɜɚɪɢя ɫɨɩɪɨɜɨɠɞɚɟɬɫя 
ɩɨɬɟɪяɦɢ ɦɨɳɧɨɫɬɢ, ɬɨ ɞɥя ɜɨɡɦɨɠɧɨɫɬɢ ɚɧɚɥɢɡɚ 
ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɩɨ ɢɦɟɸɳɢɦɫя ɞɚɧɧɵɦ, 
ɛɵɥɨ ɩɪɢɧяɬɨ ɫɥɟɞɭɸɳɟɟ ɭɩɪɨɳɟɧɢɟ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɜɬɨɪɨɣ ɬɟɨɪɢɢ ɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɨɧɚ ɜɫɟɝɞɚ ɧɚɯɨɞɢɬɫя ɜ 
ɪɚɜɧɨɜɟɫɧɨɦ ɫɨɫɬɨяɧɢɢ. ȿɫɥɢ ɜ ɨɞɢɧ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ ɦɨɳɧɨɫɬɶ, ɨɬɞɚɧɧɚя ɝɟɧɟɪɚɬɨɪɨɦ (Ɋɝ) ɢ 
ɩɨɥɭɱɟɧɧɚя ɩɨɬɪɟɛɢɬɟɥɟɦ (Ɋɩ) ɪɚɜɧɵ, ɬɨ ɚɜɚɪɢɢ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ. ȿɫɥɢ ɠɟ ɞɚɧɧɵɟ ɨ ɝɟɧɟɪɚɰɢɢ ɢ 
ɩɨɬɪɟɛɥɟɧɢɢ ɦɨɳɧɨɫɬɢ ɪɚɡɧяɬɫя, ɬɨ ɦɵ ɩɨɥɭɱɚɟɦ 
ɩɨɬɟɪɢ (ΔɊ), ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥяɸɬ ɫɨɛɨɣ ɚɜɚɪɢɸ.  

Пɨɫɤɨɥɶɤɭ ɜɵɛɪɚɧɧɚя ɦɨɞɟɥɶ ɫɟɬɢ 
ɩɪɟɞɫɬɚɜɥяɟɬ ɢɫɫɥɟɞɭɟɦɵɣ ɨɛɴɟɤɬ ɜɫɟɝɞɚ 
ɧɚɯɨɞяɳɢɦɫя ɜ ɫɬɚɬɢɱɟɫɤɨɦ ɫɨɫɬɨяɧɢɢ ɢ 
ɜɵɯɨɞяɳɢɦ ɢɡ ɪɚɜɧɨɜɟɫɢя ɬɨɥɶɤɨ ɩɪɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɚɯ, ɬɨ ɷɬɨ ɨɬɪɚɡɢɬɫя ɢ ɧɚ 
ɨɩɢɫɚɧɢɢ ɦɨɞɟɥɢ ɚɜɚɪɢɢ. Вɟɟɪɧɵɟ ɨɬɤɥɸɱɟɧɢя ɢ 
ɤɚɫɤɚɞɧɵɟ ɚɜɚɪɢɢ ɫɬɚɧɨɜяɬɫя ɜɫɟ ɛɨɥɟɟ ɱɚɫɬɵɦɢ ɢ 
ɪɚɡɪɭɲɚɸɳɢɦɢ. Ⱦɥя ɩɨɞɬɜɟɪɠɞɟɧɢя ɷɬɨɣ ɬɟɨɪɢɢ 
ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɞɚɧɧɵɟ Д7Ж ɩɨ ɞɜɭɦ ɦɚɝɢɫɬɪɚɥяɦ – 

№1 (370 ɫɥɭɱɚɟɜ) ɢ №2 (230 ɫɥɭɱɚɟɜ). Ⱦɚɧɧɵɟ 
ɩɟɪɜɨɣ ɦɚɝɢɫɬɪɚɥɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɟɪɢɨɞɭ ɫ 1990 
ɩɨ 2003 ɝɝ, ɚ ɞɚɧɧɵɟ ɜɬɨɪɨɣ -  ɫ 1980 ɩɨ 2005 ɝɝ. 
Ⱥɧɚɥɢɡ ɩɪɨɜɨɞɢɥɫя ɜ ɩɪɨɝɪɚɦɦɟ MТЧТЭКЛ. ɇɚ ɪɢɫ. 
1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɞɚɧɧɵɦ 
ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ. Ɉɫɶ ɚɛɫɰɢɫɫ – ɷɬɨ ɩɨɪяɞɤɨɜɵɣ 
ɧɨɦɟɪ ɚɜɚɪɢɢ. Ɉɧɢ ɡɚɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ ɢ ɜɧɟɫɟɧɵ 
ɜ ɚɧɚɥɢɡ ɜ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
Пɨ ɨɫɢ ɨɪɞɢɧɚɬ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ, 
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53 

 

ɤɨɬɨɪɵɟ ɫɥɭɱɢɥɢɫɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɚɫɤɚɞɧɨɣ 
ɚɜɚɪɢɢ. Ⱦɥя ɩɪɨɝɧɨɡɢɪɨɜɚɧɢя ɞɚɥɶɧɟɣɲɢɯ 
ɜɟɪɨяɬɧɨɫɬɟɣ ɜɨɡɧɢɤɧɨɜɟɧɢя ɚɜɚɪɢɣ ɛɵɥɢ 
ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɵ ɥɢɧɢɢ ɬɪɟɧɞɚ. Ⱦɥя ɞɚɧɧɵɯ ɢɡ 
ɩɟɪɜɨɣ ɨɛɥɚɫɬɢ ɤɪɢɜɚя ɬɪɟɧɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɫɬɟɩɟɧɧɨɦɭ ɡɚɤɨɧɭ, ɨɩɢɫɵɜɚɟɦɨɦɭ ɮɨɪɦɭɥɨɣ 

2
000169,0175,02,8 xx  . ɂɡ ɝɪɚɮɢɤɚ ɱɟɬɤɨ 

ɜɢɞɧɨ, ɱɬɨ ɜɟɪɨяɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢя ɚɜɚɪɢɢ ɜ 
ɫɟɬɢ ɪɚɫɬɟɬ ɜɨ ɜɪɟɦɟɧɢ ɩɨ ɫɬɟɩɟɧɧɨɦɭ ɡɚɤɨɧɭ ɢ ɜ 
ɛɭɞɭɳɟɦ ɨɬɤɥɸɱɟɧɢя ɛɭɞɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜɫɟ 
ɱɚɳɟ. 
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Ɋɢɫɭɧɨɤ 1 – Ⱥɧɚɥɢɡ ɬɟɧɞɟɧɰɢɢ ɩɪɨɬɟɤɚɧɢя 
ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ: ɚ) ɞɥя ɞɚɧɧɵɯ ɩɨ 

ɦɚɝɢɫɬɪɚɥɢ №1; ɛ) ɞɥя ɞɚɧɧɵɯ ɩɨ ɦɚɝɢɫɬɪɚɥɢ №2 

Ⱥɧɚɥɢɡ ɥɢɧɢɢ № 2 ɩɨɤɚɡɵɜɚɟɬ ɧɟɫɤɨɥɶɤɨ 
ɢɧɭɸ ɤɚɪɬɢɧɭ. Ʌɢɧɢя ɬɪɟɧɞɚ ɬɚɤɠɟ ɩɨɞɱɢɧяɟɬɫя 
ɫɬɟɩɟɧɧɨɦɭ ɡɚɤɨɧɭ, ɨɩɢɫɵɜɚɟɦɨɦɭ ɮɨɪɦɭɥɨɣ 

2
0004,034,0701 xx  . Пɪɢɦɟɱɚɬɟɥɶɧɨ, ɱɬɨ 

ɫɨɝɥɚɫɧɨ ɞɚɧɧɨɣ ɤɪɢɜɨɣ ɜɟɪɨяɬɧɨɫɬɶ ɚɜɚɪɢɣ ɛɭɞɟɬ 
ɫɧɢɠɚɬɶɫя. ɗɬɨ ɩɪɨɬɢɜɨɪɟɱɢɟ ɨɛɴяɫɧяɟɬɫя ɬɟɦ, 
ɱɬɨ ɩɨɫɥɟ ɦɚɫɲɬɚɛɧɵɯ ɚɜɚɪɢɣ 1997-2001 ɝɨɞɨɜ, 
ɛɵɥɢ ɩɪɢɧяɬɵ ɦɟɪɵ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɟɬɢ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɟɟ ɦɨɳɧɨɫɬɟɣ. 

Аɥɝɨɪɢɬɦ ɩɪɨɬɟɤɚɧɢɹ ɜɟɟɪɧɨɝɨ 
ɨɬɤɥɸɱɟɧɢɹ 

ɇɟ ɫɦɨɬɪя ɧɚ ɡɧɚɱɢɦɨɫɬɶ ɷɬɨɝɨ ɫɨɛɵɬɢя ɢ 
ɪɚɡɪɭɲɚɸɳɢɟ ɩɨɫɥɟɞɫɬɜɢя ɟɝɨ ɩɪɨɬɟɤɚɧɢя, 
ɢɫɫɥɟɞɨɜɚɧɢɸ ɤɚɫɤɚɞɧɵɯ ɚɜɚɪɢɣ ɢ ɜɟɟɪɧɵɯ 

ɨɬɤɥɸɱɟɧɢɣ ɧɟ ɭɞɟɥяɟɬɫя ɦɧɨɝɨ ɜɧɢɦɚɧɢя. Ⱦɨ 
ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɜɨɨɛɳɟ ɫɱɢɬɚɥɨɫɶ, ɱɬɨ 
ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɦɚɫɲɬɚɛɧɵɯ ɩɨɥɨɦɨɤ 
ɷɥɟɤɬɪɨɫɟɬɟɣ яɜɥяɸɬɫя ɬɨɥɶɤɨ ɩɪɢɪɨɞɧɵɟ 
ɛɟɞɫɬɜɢя. Ɉɤɚɡɵɜɚɟɬɫя, ɱɬɨ ɷɬɨ ɧɟ ɬɚɤ. Ɇɧɨɝɢɟ 
ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɫɫɵɥɚɸɬɫя ɧɚ ɬɨ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ 
ɜɫɟ ɦɚɫɲɬɚɛɧɵɟ ɚɜɚɪɢɢ, ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɢɥɢ ɜ 
ɩɨɫɥɟɞɧɢɟ ɞɟɫяɬɢɥɟɬɢя, ɧɚɱɢɧɚɥɢɫɶ ɫ ɤɚɤɨɣ-ɥɢɛɨ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɩɪɢɱɢɧɵ – ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ 
ɢɧɢɰɢɢɪɭɸɳɟɝɨ ɫɨɛɵɬɢя. Ɉɧɨ ɫɨɩɨɫɬɚɜɢɦɨ ɫ 
ɩɟɪɜɵɦ ɤɚɦɧɟɦ, ɤɨɬɨɪɵɣ ɬяɧɟɬ ɡɚ ɫɨɛɨɣ ɥɚɜɢɧɭ. 

Ⱥɧɚɥɢɡ Д5-7Ж ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ 
ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ, ɤɚɤ ɥɨɤɚɥɶɧɨɝɨ, ɬɚɤ ɢ 
ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɛɵɥɢ ɫɥɟɞɫɬɜɢɟ ɤɚɤɨɣ-

ɥɢɛɨ ɟɞɢɧɢɱɧɨɣ ɩɨɥɨɦɤɢ. К ɩɪɢɦɟɪɭ, ɜɟɟɪɧɨɟ 
ɨɬɤɥɸɱɟɧɢɟ 2003 ɝɨɞɚ ɦɟɠɞɭ ɋɒȺ ɢ Кɚɧɚɞɨɣ, 
ɤɨɬɨɪɨɟ ɜɵɜɟɥɨ ɢɡ ɫɬɪɨя ɩɪɚɤɬɢɱɟɫɤɢ 11% 
ɧɚɝɪɭɡɤɢ ɫɟɜɟɪɨɚɦɟɪɢɤɚɧɫɤɨɣ ɫɟɬɢ ɢ ɨɫɬɚɜɢɥɨ ɛɟɡ 
ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɛɨɥɟɟ 50 ɦɥɧ ɱɟɥɨɜɟɤ, ɛɵɥɨ 
ɜɵɡɜɚɧɨ ɢɡɧɚɱɚɥɶɧɨ ɧɟɛɨɥɶɲɨɣ 

ɪɚɫɫɢɧɯɪɨɧɢɡɚɰɢɟɣ ɝɟɧɟɪɚɬɨɪɨɜ ɦɨɞɭɥя 5 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ EКsЭХКФО. Ɉɧɚ ɛɵɥɚ ɜɵɡɜɚɧɚ 
ɧɚɥɢɱɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɟɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ. Пɟɪɫɨɧɚɥ ɧɟ ɨɬɪɟɚɝɢɪɨɜɚɥ 
ɜɨɜɪɟɦя ɢ ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɩɨɤɚɡɚɧɢя 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ, ɱɬɨ ɢ ɩɪɢɜɟɥɨ ɤ ɤɚɫɤɚɞɧɨɦɭ 
ɨɬɤɥɸɱɟɧɢɸ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢя Д8Ж. 

ɂɫɯɨɞя ɢɡ ɷɬɨɝɨ, ɦɨɞɟɥɶ ɜɟɟɪɧɨɝɨ 
ɨɬɤɥɸɱɟɧɢя ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɚɥɝɨɪɢɬɦɚ, 
ɢɡɨɛɪɚɠɟɧɧɨɝɨ ɧɚ ɪɢɫ. 2. Кɚɤ ɜɢɞɧɨ ɢɡ 
ɞɢɚɝɪɚɦɦɵ, ɜ ɥɸɛɨɦ ɜɟɟɪɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɟɫɬɶ 
ɬɨɱɤɚ ɧɟɜɨɡɜɪɚɬɚ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɫɟɬɶ ɛɭɞɟɬ 
ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨ ɡɚɬɭɯɚɬɶ, ɚ ɟɫɬɶ ɢ ɦɟɫɬɨ ɞɥя 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɪɟɚɤɰɢɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢя ɫɢɫɬɟɦɵ 
ɜ ɧɨɦɢɧɚɥɶɧɨɟ ɫɨɫɬɨяɧɢɟ. 

Ɉɱɟɧɶ ɱɚɫɬɨ ɷɬɢ ɩɟɪɜɵɟ ɫɢɝɧɚɥɵ ɧɟ 
ɡɚɦɟɱɚɸɬɫя ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ ɢ ɞɚɠɟ 
ɢɝɧɨɪɢɪɭɸɬɫя ɚɜɬɨɦɚɬɢɤɨɣ. Ɉɞɧɚɤɨ, ɧɟ ɤɚɠɞɨɟ 
ɬɚɤɨɟ ɢɧɢɰɢɢɪɭɸɳɟɟ ɫɨɛɵɬɢɟ ɦɨɠɟɬ ɫɬɚɬɶ 
ɩɪɢɱɢɧɨɣ ɜɟɟɪɧɨɝɨ ɨɬɤɥɸɱɟɧɢɟ. Вɨɡɦɨɠɧɨ, ɱɬɨ 
ɨɧɨ ɩɪɨɢɡɨɣɞɟɬ ɧɚ ɥɨɤɚɥɶɧɨɦ ɭɪɨɜɧɟ ɢ ɧɟ ɜɵɡɨɜɟɬ 
ɰɟɩɧɭɸ ɪɟɚɤɰɢɸ. Пɪɟɞɫɤɚɡɚɧɢɟ ɜɥɢяɧɢя ɬɚɤɢɯ 
ɚɜɚɪɢɣ ɧɚ ɰɟɥɨɫɬɧɨɫɬɶ ɫɟɬɢ яɜɥяɟɬɫя ɜɚɠɧɨɣ 
ɡɚɞɚɱɟɣ. 
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Ɋɢɫɭɧɨɤ 2 – Ⱥɥɝɨɪɢɬɦ ɩɪɨɬɟɤɚɧɢя ɜɟɟɪɧɨɝɨ 
ɨɬɤɥɸɱɟɧɢя 

ȿɫɥɢ ɬɟɱɟɧɢɟ ɤɚɫɤɚɞɧɵɯ ɚɜɚɪɢɣ 
ɩɨɞɱɢɧяɟɬɫя ɫɬɟɩɟɧɧɵɦ ɡɚɤɨɧɚɦ, ɬɨ ɷɬɨ ɞɨɥɠɧɨ 
ɩɨɞɬɜɟɪɠɞɚɬɶɫя ɪɟɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ. Пɪɨɜɟɪɢɦ 
ɷɬɨ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɚɧɧɵɟ ɦɟɬɨɞɨɦ 
ɫɤɨɥɶɡяɳɟɝɨ ɨɤɧɚ (ɆɋɈ). Кɚɠɞɵɣ ɧɚɛɨɪ ɞɚɧɧɵɯ 
ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɤɚɤ ɝɪɭɩɩɚ ɜɪɟɦɟɧɧɵɯ ɨɬɪɟɡɤɨɜ 
БЭ ɢ ɞɟɬɚɥɶɧɨɟ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ 
ɨɬɤɥɨɧɟɧɢɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɢɡ Д7Ж. 

 

 nttXX ,...,3,2,1                    (1)                                                 

 

Ȼɪɨɭɧɨɜɫɤɨɟ ɞɜɢɠɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɨ ɢɡ (1): 

 

 nttYY ,...,3,2,1                     (2)                                                                    

 

Ƚɞɟ 
tY – ɷɬɨ ɩɟɪɜɨɨɛɪɚɡɧɚя ɢɧɬɟɝɪɚɥɚ ɩɨ 

ɜɪɟɦɟɧɢ 
tX  ɢ ɡɚɩɢɫɚɧɚ ɜ ɜɢɞɟ 

 





t

i
iXtY

1
                                (3)                                                                                 

 

ɇɨɜɵɣ ɪяɞ )(m
Y  ɩɨɬɨɦ ɩɨɥɭɱɚɟɬɫя ɞɥя 

ɪяɞɚ Y ɢ m=1, 2, 3,…, n. 

Ɉɬɫɸɞɚ 

 

 mnu
m

uY
m

Y /,...,3,2,1,
)(        (4)                                                           

 

ɗɥɟɦɟɧɬɵ ɷɬɨɝɨ ɪяɞɚ – ɷɬɨ ɛɥɨɤɢ, 
ɫɨɞɟɪɠɚɳɢɟ m ɷɥɟɦɟɧɬɨɜ ɧɚɱɚɥɶɧɨɝɨ ɪяɞɚ Y. ɗɬɨ 
ɡɧɚɱɢɬ, ɱɬɨ 

 

 ummmu

m

u YYY ,...,1

)(

               (5)                             

 

ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ )(m

u  ɜ ɩɪɟɞɟɥɚɯ 

ɤɚɠɞɨɝɨ 
m

n  ɛɥɨɤɚ ɢ ɫɨɞɟɪɠɚɳɟɟ m ɷɥɟɦɟɧɬɨɜ 

ɨɩɪɟɞɟɥяɟɬɫя ɤɚɤ 
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

   (6)                             

 

Ƚɞɟ )(u

m  – ɷɬɨ ɡɧɚɱɟɧɢɟ Ȼɪɨɭɧɨɜɫɤɨɝɨ 

ɞɜɢɠɟɧɢя ɞɥя ɪяɞɚ ɢɡ 
m

n  ɛɥɨɤɨɜ ɢ m ɷɥɟɦɟɧɬɨɜ. 

Пɨɫɥɟ ɜɫɟɝɨ ɷɬɨɝɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɨɬɤɥɨɧɟɧɢя 
m

n  ɛɥɨɤɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫя ɩɨ 

ɮɨɪɦɭɥɟ 

 

m
n

m
n

u

u

m

m


 1

)(
                               (7)                             

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɪɟɦɟɧɧɨɣ ɪяɞ X ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɭɧɤɰɢɟɣ ɚɜɬɨɤɨɪɪɟɥяɰɢɢ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɤɚɤ ɮɭɧɤɰɢя 

m , ɢɦɟɸɳɚя 
ɮɚɡɭ ɢ ɲɤɚɥɭ ɫɬɟɩɟɧɧɨɝɨ ɡɚɤɨɧɚ. ɗɬɨ - 

H

m m , ɝɞɟ H – ɷɬɨ ɷɤɫɩɨɧɟɧɬɚ ɏёɪɫɬɚ, 
ɨɩɪɟɞɟɥɟɧɧɚя ɪɚɧɟɟ. ɂɥɢ 

 

   mHm loglog                     (8)                             

 

ɋɨɝɥɚɫɧɨ Д7Ж, ɞɥя 15,0  H , ɪяɞ Xt ɢɦɟɟɬ 
ɞɥɢɬɟɥɶɧɭɸ ɜɪɟɦɟɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ. Ⱥ ɞɥя 

5,00  H ɪяɞ ɢɦɟɟɬ ɞɥɢɬɟɥɶɧɭɸ ɜɪɟɦɟɧɧɭɸ 
ɚɬɢɤɨɪɪɟɥяɰɢɸ. ȿɫɥɢ ɠɟ H=1,0, ɬɨ ɪяɞ Xt 

ɞɟɬɟɪɦɢɧɢɫɬɫɤɢɣ ɢɥɢ ɜɵɯɨɞ ɪɟɡɭɥɶɬɚɬɚ 
ɩɪɟɞɫɤɚɡɭɟɦ ɜ ɬɨ ɜɪɟɦя ɤɚɤ ɨɧ ɧɟɤɨɪɪɟɥɢɪɨɜɚɧ, 
ɟɫɥɢ H=0,5. Ɍɨɱɧɵɣ ɝɪɚɮɢɤ ɪɚɫɱɟɬɚ ɷɬɨɣ ɬɚɛɥɢɰɵ 
ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 3, 4 ɢɫɩɨɥɶɡɭя ɦɟɬɨɞ ɫɤɨɥɶɡяɳɟɝɨ 
ɨɤɧɚ. Ⱦɥя ɜɬɨɪɨɝɨ ɫɥɭɱɚя ɪɟɡɭɥɶɬɚɬ ɩɨɤɚɡɵɜɚɟɬ, 
ɱɬɨ 0,1H , ɱɬɨ ɪɟɡɤɨ ɨɬɪɚɠɚɟɬ ɧɚɥɢɱɢɟ ɫɢɥɶɧɨɣ 
ɤɨɪɪɟɥяɰɢɢ ɢɥɢ ɩɪɟɞɫɤɚɡɭɟɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
ɦɟɠɞɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɜɟɟɪɧɵɦɢ 
ɨɬɤɥɸɱɟɧɢяɦɢ. Ⱦɥя ɩɟɪɜɨɣ ɫɟɬɢ ɬɨɱɧɨ ɬɚɤ ɠɟ 
ɩɪɨɫɥɟɠɢɜɚɟɬɫя ɧɚɥɢɱɢɟ ɞɥɢɬɟɥɶɧɨɣ ɜɪɟɦɟɧɧɨɣ 
ɤɨɪɪɟɥяɰɢɢ. 
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Ɋɢɫɭɧɨɤ 3 - Ⱥɧɚɥɢɡ ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ 
ɩɟɪɜɨɣ ɦɚɝɢɫɬɪɚɥɢ ɆɋɈ 

 

ɇɚ ɪɢɫ. 4 ɩɨɤɚɡɚɧ ɬɨɱɟɱɧɵɣ ɝɪɚɮɢɤ ɚɧɚɥɢɡɚ 
ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜɨ ɜɬɨɪɨɣ ɦɚɝɢɫɬɪɚɥɢ ɦɟɬɨɞɨɦ 
ɫɤɨɥɶɡяɳɟɝɨ ɨɤɧɚ. Кɪɢɜɚя ɩɪɟɞɫɬɚɜɥяɟɬ ɫɨɛɨɣ 
ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɜɪɟɦɟɧɧɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ ɞɥя ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ 
ɪяɞɨɜ ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ. Ȼɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, 
ɱɬɨ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 
ɧɨɪɦɢɪɨɜɚɧɨ ɤɚɤ ɫɬɟɩɟɧɧɨɣ ɡɚɤɨɧ 93,0

mm  , 

ɝɞɟ m ɩɪɟɞɫɬɚɜɥяɟɬ ɜɪɟɦɟɧɧɨɟ ɡɚɩɚɡɞɵɜɚɧɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ ɪяɞɨɜ ɜɟɟɪɧɵɯ 
ɨɬɤɥɸɱɟɧɢɣ. ɑɢɫɥɨ = 0,93 – ɷɬɨ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ H. ɂ, ɬ.ɤ. H ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ, ɧɨ ɛɨɥɟɟ 
ɩɨɥɨɜɢɧɵ, ɬɨ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ 

ɞɥɢɬɟɥɶɧɚя ɜɪɟɦɟɧɧɚя ɤɨɪɪɟɥяɰɢя ɢɥɢ 
ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɪяɞɚɦɢ ɜɟɟɪɧɵɯ 
ɨɬɤɥɸɱɟɧɢɣ. 
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Ɋɢɫɭɧɨɤ 4 Ⱥɧɚɥɢɡ ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɜɬɨɪɨɣ 
ɦɚɝɢɫɬɪɚɥɢ ɆɋɈ 

 

Ɍɨɱɟɱɧɵɣ ɝɪɚɮɢɤ ɧɚ ɪɢɫ. 4 ɨɬɪɚɠɚɟɬ ɚɧɚɥɢɡ 
ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɞɥя ɜɬɨɪɨɣ ɫɟɬɢ ɆɋɈ. Пɨɯɨɠɟ, 
ɤɚɤ ɢ ɞɥя ɩɟɪɜɨɝɨ ɫɥɭɱɚя, ɜɬɨɪɚя ɫɢɫɬɟɦɚ ɬɚɤ ɠɟ 
ɞɨɤɚɡɵɜɚɟɬ ɫɬɟɩɟɧɧɨɣ ɡɚɤɨɧ ɩɨ ɮɨɪɦɭɥɟ 

 ɢ ɦɚɫɲɬɚɛɢɪɭɸɳɚя ɷɤɫɩɨɧɟɧɬɚ 1,00 – 

ɷɬɨ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧɧɚя ɜɟɥɢɱɢɧɚ ɞɥя H. Ɉɞɧɚɤɨ, 
ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɟɪɜɨɝɨ ɫɥɭɱɚя, ɡɞɟɫɶ H 1,0, ɱɬɨ 
ɨɬɪɚɠɚɟɬ ɞɟɬɟɪɦɢɧɢɫɬɫɤɭɸ ɩɪɢɪɨɞɭ ɜɪɟɦɟɧɧɨɝɨ 

ɪяɞɚ ɜɟɟɪɧɨɝɨ ɨɬɤɥɸɱɟɧɢя ɢɥɢ ɩɪɢɱɢɧɭ 
ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɫɨɛɵɬɢя ɜɨ ɜɪɟɦɟɧɧɨɦ ɪяɞɟ 
ɜɟɟɪɧɨɝɨ ɨɬɤɥɸɱɟɧɢя, ɞɟɥɚя ɟɝɨ ɫɨɜɟɪɲɟɧɧɨ 
ɧɟɢɡɛɟɠɧɵɦ. 

Вɵɜɨɞɵ 

Пɨɫɥɟ ɚɧɚɥɢɡɚ ɫɨɛɪɚɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ 
ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɡɚɤɥɸɱɟɧɢя. 

1. ɍɱɢɬɵɜɚя ɬɟɤɭɳɢɟ ɫɨɫɬɨяɧɢя 
ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɫɟɬɟɣ ɢ ɪɚɫɬɭɳɭɸ ɧɚ ɧɢɯ 
ɧɚɝɪɭɡɤɭ, ɤɨɥɢɱɟɫɬɜɨ ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɛɭɞɟɬ 
ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɬɶɫя. Ⱦɥя ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢя 
ɧɟɨɛɯɨɞɢɦɵ ɡɚɳɢɬɧɵɟ ɦɟɪɵ: ɜɜɟɞɟɧɢɟ 
ɩɪɨɝɧɨɡɢɪɭɸɳɟɣ ɚɜɬɨɦɚɬɢɤɢ. ɍɜɟɥɢɱɟɧɢɟ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɷɮɮɟɤɬɢɜɧɵɣ 
ɦɟɧɟɞɠɦɟɧɬ. 

2. Ȼɨɥɶɲɢɧɫɬɜɨ ɤɚɫɤɚɞɧɵɯ ɚɜɚɪɢɣ 
ɩɪɨɢɫɯɨɞяɬ ɜɫɥɟɞɫɬɜɢɟ ɧɚɱɚɥɶɧɨɝɨ ɟɞɢɧɢɱɧɨɝɨ 
ɢɧɢɰɢɢɪɭɸɳɟɝɨ ɫɨɛɵɬɢя, ɤɨɬɨɪɨɟ ɱɚɫɬɨ ɨɫɬɚɟɬɫя 
ɧɟɡɚɦɟɱɟɧɧɵɦ ɢ ɧɟ ɚɧɚɥɢɡɢɪɭɟɬɫя. 85% ɤɪɭɩɧɵɯ 
ɚɜɚɪɢɣ ɦɨɝɥɢ ɛɵ ɛɵɬɶ ɩɪɟɞɨɬɜɪɚɳɟɧɵ 
ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɪɟɚɤɰɢɟɣ ɩɟɪɫɨɧɚɥɚ ɧɚ ɩɨɞɨɛɧɵɟ 
ɟɞɢɧɢɱɧɵɟ ɫɨɛɵɬɢя. 

3. ɋɬɚɬɢɫɬɢɤɚ ɤɚɫɤɚɞɧɵɯ ɚɜɚɪɢɣ ɛɵɥɚ 
ɨɛɪɚɛɨɬɚɧɚ ɦɟɬɨɞɨɦ ɫɤɨɥɶɡяɳɟɝɨ ɨɤɧɚ. Ɉɛɟ ɫɟɬɢ 
ɩɨɤɚɡɚɥɢ ɫɬɟɩɟɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ. 
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ɭɜɟлɢɱɟɧɢɸ ɢɯ ɤɨлɢɱɟɫɬɜɚ. ɋɨɫɬɚɜлɟɧ ɚлɝɨɪɢɬɦ ɩɪɨɬɟɤɚɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɜɟɟɪɧɨɝɨ 

ɨɬɤлɸɱɟɧɢɹ, ɩɪɢɱɢɧɨɣ ɤɨɬɨɪɨɝɨ ɹɜлɹɟɬɫɹ ɟɞɢɧɢɱɧɨɟ ɢɧɢцɢɢɪɭɸɳɟɟ ɫɨɛɵɬɢɟ. ɉɪɨɜɟɞɟɧ 
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ɡɚɤɨɧɚɦ. 
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P. Kuznetsov, A. Judin, S. Maslo, V. Kliukovkin. Mathematical analysis of appearance 

probability of blackouts. This article describes the problem of blackouts or cascade malfunctions 

аСТМС appОars Тn ОХОМtrТМaХ nОtаorks. TСОrО аОrО anaХвгОН bХaМkout’s Нata on tСО tаo poаОr ХТnОs 
according to the collected information and there was chosen a model for the next profound 

analysis of their expansion laws. There is shown a tendency for their amount increase. There was 

developed an algorithm for standard blackout duration which reason can be a single initiating 

event. There was also held an analysis of power losses in two power grids for the long term time 

interval using scaled window variance method. There are shown dependencies which reveal the 

obОНТОnМО oП bХaМkout’s bОСavТor aММorНТnР to tСО poаОr Хaа. 
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