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ȽɈУ ȼɉɈ «Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» (Ⱦɨɧɟɰɤ) 

 

ɋɈȼȿɊШȿɇɋɌȼɈȼАɇИȿ ɆȿɌɈȾА ɈɐȿɇɄИ ɇАȾȿɀɇɈɋɌИ 
ɇȿȼɈɋɋɌАɇАȼɅИȼАȿɆɕɏ ɋИɋɌȿɆ, ɗɅȿɆȿɇɌɕ ɄɈɌɈɊɕɏ 

ɆɈȽɍɌ ɇАɏɈȾИɌɖɋə ȼ ɌɊȿɏ ɇȿɋɈȼɆȿɋɌɇɕɏ ɋɈɋɌɈəɇИəɏ 
 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɧяɬɢɣ «ɫɟɱɟɧɢɟ» ɢ «ɦɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ» ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɨɰɟɧɤɢ 
ɧɚɞɟɠɧɨɫɬɢ ɫɥɨɠɧɵɯ ɩɨ ɫɬɪɭɤɬɭɪɟ ɫɢɫɬɟɦ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫя ɜ ɬɪɟɯ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɫɬɨяɧɢяɯ: ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ, ɨɬɤɚɡɚɜɲɟɦ – ɨɬɤɚɡ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ ɢ ɨɬɤɚ-
ɡɚɜɲɟɦ – ɨɬɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ. 
 

Ключевые слова: ɫɢɫɬɟɦɚ, ɦɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ, ɫɥɨɠɧɚя ɫɯɟɦɚ, ɜɟɪɨяɬɧɨɫɬɶ, ɭɡɟɥ ɧɚɝɪɭɡɤɢ. 
 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ 

Ⱦɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɥɨɠɧɵɯ ɧɟɜɨɫɫɬɚ-
ɧɚɜɥɢɜɚɟɦɵɯ ɫɢɫɬɟɦ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɯ ɦɨɝɭɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɫɬɨɹɧɢɹɯ, 
ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ [1,2]. 

ɋɥɟɞɭɟɬ ɪɚɡɨɛɪɚɬɶ ɧɨɜɵɣ ɩɪɢɧɰɢɩ ɩɨɫɬɪɨɟ-
ɧɢɹ ɫɯɟɦ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ 
ɫɥɨɠɧɵɯ ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɫɢɫɬɟɦ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɷɬɨɬ ɦɟɬɨɞ ɩɨɡɜɨɥɢɥ ɨɰɟɧɢɜɚɬɶ 
ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɯ ɦɨɝɭɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɫɬɨɹɧɢɹɯ (ɪɚ-
ɛɨɬɨɫɩɨɫɨɛɧɨɟ, ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ – ɨɬɤɚɡ ɬɢɩɚ 
ɨɛɪɵɜ ɰɟɩɢ, ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ – ɨɬɤɚɡ ɬɢɩɚ ɤɨ-
ɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ). ɗɬɨ ɩɨɡɜɨɥɢɬ ɭɱɢɬɵɜɚɬɶ ɜ 
ɫɯɟɦɚɯ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɬ-
ɤɚɡɵ ɜ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɧɵɯ ɤɨɦɦɭɬɚɰɢɨɧ-
ɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨ-
ɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɪɚɫɱɟɬɨɜ. 

 

Аɧɚɥɢɡ ɩɨɫɥɟɞɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɭɛɥɢɤɚ-
ɰɢɣ 

Ⱦɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɥɨɠɧɵɯ ɧɟɜɨɫɫɬɚ-
ɧɚɜɥɢɜɚɟɦɵɯ ɫɢɫɬɟɦ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɯ ɦɨɝɭɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɫɬɨɹɧɢɹɯ, 
ɢɡɜɟɫɬɧɵ ɬɪɢ ɦɟɬɨɞɚ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ: ɪɚɡɥɨɠɟɧɢɹ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɨ ɛɚɡɨ-
ɜɨɦɭ ɷɥɟɦɟɧɬɭ, ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 
ɬɪɟɭɝɨɥɶɧɢɤ-ɡɜɟɡɞɚ ɢ ɡɜɟɡɞɚ-ɬɪɟɭɝɨɥɶɧɢɤ, ɚ ɬɚɤ-
ɠɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɥɝɟɛɪɵ ɤɨɪɬɟɠɟɣ Д3-6]. 

ȼɫɟ ɩɪɟɞɥɚɝɚɟɦɵɟ ɦɟɬɨɞɵ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠ-
ɧɵ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɨɜ, 
ɩɨɷɬɨɦɭ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɚ ɦɢɧɢɦɚɥɶ-
ɧɵɯ ɫɟɱɟɧɢɣ ɩɨɡɜɨɥɢɬ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɩɨɥɭ-
ɱɢɬɶ ɧɢɠɧɸɸ ɨɰɟɧɤɭ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɪɢ ɭɱɟɬɟ ɞɜɭɯ ɜɢɞɨɜ ɧɟɫɨɜ-
ɦɟɫɬɧɵɯ ɨɬɤɚɡɨɜ ɟɟ ɷɥɟɦɟɧɬɨɜ. 

 

ɐɟɥɶ (ɡɚɞɚɱɢ) ɢɫɫɥɟɞɨɜɚɧɢя 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɚ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɥɨɠɧɵɯ 

ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɫɢɫɬɟɦ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɯ 
ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɫɬɨɹ-
ɧɢɹɯ. 

 

Ɉɫɧɨɜɧɨɣ ɦɚɬɟɪɢɚɥ ɢɫɫɥɟɞɨɜɚɧɢя 

Ʉ ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɛɭɞɟɦ ɨɬɧɨɫɢɬɶ ɬɚ-
ɤɢɟ ɫɢɫɬɟɦɵ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɨɬɨɪɵɯ ɩɨ ɤɚɤɢɦ-

ɥɢɛɨ ɩɪɢɱɢɧɚɦ ɧɟɜɨɡɦɨɠɧɨ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ 
ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ Д1]. 

ɉɨɞ ɫɢɫɬɟɦɨɣ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɭɞɟɦ ɩɨɧɢ-
ɦɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ, ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɢɡɞɟɥɢɣ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ 
ɫɜɨɣɫɬɜɨɦ ɩɟɪɟɫɬɪɚɢɜɚɬɶ ɫɜɨɸ ɫɬɪɭɤɬɭɪɭ ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɫɥɭɱɚɣɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɟɟ ɷɥɟɦɟɧɬɨɜ, 
ɛɟɡ ɧɚɪɭɲɟɧɢɹ (ɥɢɛɨ ɱɚɫɬɢɱɧɨɝɨ ɧɚɪɭɲɟɧɢɹ) 
ɜɵɩɨɥɧɹɟɦɨɣ ɡɚɞɚɱɢ. 

ɗɥɟɦɟɧɬɵ ɫ ɬɪɟɦɹ ɧɟɫɨɜɦɟɫɬɧɵɦɢ ɫɨɫɬɨɹɧɢ-
ɹɦɢ: ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ, ɨɬɤɚɡ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ ɢ 
ɨɬɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ (ɄɁ) ɦɨɠɧɨ ɜɵ-
ɞɟɥɢɬɶ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ, ɤɚɤ ɜɨɞɨɩɪɨɜɨɞ, ɜɨɡɞɭ-
ɯɨɩɨɞɚɸɳɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɝɚɡɨɩɪɨɜɨɞɵ, ɩɪɨ-
ɞɭɤɬɨɩɪɨɜɨɞɵ ɢ ɬ.ɩ. 

Ⱥɧɚɥɨɝɚɦɢ ɷɥɟɦɟɧɬɨɜ ɫ ɬɪɟɦɹ ɫɨɫɬɨɹɧɢɹɦɢ 
ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɦɨɝɭɬ ɛɵɬɶ ɤɪɚɧɵ, ɜɟɧɬɢɥɢ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, ɡɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ, ɡɚɝɥɭɲɤɢ 

ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɩɪɟɪɵɜɚɬɟɥɟɣ ɩɨɬɨɤɚ (ɠɢɞɤɨɫɬɢ, 
ɝɚɡɚ ɢ ɬ.ɞ.), ɞɥɹ ɤɨɬɨɪɵɯ ɜ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɩɨɬɨɤ ɧɟ ɩɪɟɪɵɜɚɟɬɫɹ (ɤɨɪɨɬɤɨɟ ɡɚ-
ɦɵɤɚɧɢɟ) ɢɥɢ ɧɟ ɩɟɪɟɞɚɟɬɫɹ (ɨɛɪɵɜ ɰɟɩɢ) [3]. 

Ɂɚɳɢɬɧɵɣ ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ ɢ ɷɥɟɤ-
ɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ 
ɟɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɛɭɞɟɦ ɪɚɫ-
ɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɫɬɨɹɧɢɹɯ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɄɁ ɜ ɷɥɟɦɟɧɬɟ ɫɟɬɢ, ɤɨɬɨɪɵɣ 
ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ (ɊɁ) 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɥɸ-
ɱɟɧɢɟ ɟɝɨ ɨɬ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. Ɍɚɤɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɛɭɞɟɦ ɨɬɧɨɫɢɬɶ ɤ ɨɬɤɚɡɚɦ ɬɢɩɚ ɨɛ-
ɪɵɜ ɰɟɩɢ. 
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Ʉ ɨɬɤɚɡɚɦ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɛɭɞɟɦ 
ɨɬɧɨɫɢɬɶ ɬɚɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ: ɄɁ ɜ ɡɚɳɢɳɚɟɦɨɦ 
ɷɥɟɦɟɧɬɟ ɫɟɬɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɨɬɤɚɡ ɜ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɨɬɤɥɸ-
ɱɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɬ.ɟ. ɤɨɝɞɚ ɱɟ-
ɪɟɡ ɞɚɧɧɵɣ ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ ɩɪɨɯɨɞɢɬ 
ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ, ɚ ɫɢɫɬɟɦɚ ɟɝɨ ɊɁ ɧɟ 
ɫɪɚɛɚɬɵɜɚɟɬ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɷɥɟɦɟɧɬɧɵɟ 
ɦɟɬɨɞɵ Д7-17]. ȼ ɷɬɢɯ ɦɟɬɨɞɚɯ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɫɯɟɦɚɯ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ (ɜ 
ɫɦɵɫɥɟ ɚɧɚɥɢɡɚ ɧɚɞɟɠɧɨɫɬɢ) ɷɥɟɦɟɧɬɨɜ. 

ɉɨɞ ɭɡɥɚɦɢ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɩɨɧɢɦɚɸɬɫɹ 
ɮɢɡɢɱɟɫɤɢɟ ɩɭɧɤɬɵ, ɤɨɬɨɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɫɜɹɡɚɧɵ ɧɟ ɦɟɧɟɟ ɱɟɦ ɫ ɬɪɟɦɹ ɧɚɩɪɚɜɥɟɧɢɹɦɢ 
ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ, ɬ.ɟ. ɷɬɨ ɨɛɵɱɧɨ ɫɛɨɪɧɵɟ ɲɢ-
ɧɵ ɢɥɢ ɫɟɤɰɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɩɭɧɤɬɨɜ Д9]. 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ 

ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɫɯɟɦɚ 
ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟ-
ɥɟɣ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɸɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɬ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɡɥɚ ɧɚɝɪɭɡɤɢ. 

ȼɫɟ ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟ-
ɧɢɹ ɫɢɫɬɟɦɵ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɨɞɧɭ ɬɨɱɤɭ, ɢ ɨɧɚ 
ɫɱɢɬɚɟɬɫɹ ɚɛɫɨɥɸɬɧɨ ɧɚɞɟɠɧɨɣ ɢ ɹɜɥɹɟɬɫɹ ɜɯɨ-
ɞɨɦ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ Д8-10]. 

ȼɫɟ ɩɨɜɪɟɠɞɟɧɢɹ ɜ ɫɯɟɦɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɜɵɲɟ ɜɵɛɪɚɧɧɨɣ ɬɨɱɤɢ ɜɯɨɞɚ ɜ ɪɚɫɱɟɬɚɯ ɧɟ ɭɱɢ-
ɬɵɜɚɸɬɫɹ. 

ɉɨɞ ɷɥɟɦɟɧɬɨɦ i ),1( ni   ɜ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ 
ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɫɨ-
ɜɨɤɭɩɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɡɚɳɢɬɧɵɣ ɤɨɦɦɭɬɚ-
ɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨ-
ɪɨɟ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɟɝɨ ɊɁ. 

ȼɵɯɨɞɨɦ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ ɷɥɟɤ-
ɬɪɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɛɨɪɧɵɟ ɲɢɧɵ, ɨɬ ɤɨɬɨ-
ɪɵɯ ɩɨɥɭɱɚɸɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɨɬɪɟɛɢɬɟɥɢ. 

ȿɫɥɢ ɨɬɤɚɡ i-ɝɨ ɷɥɟɦɟɧɬɚ (ɨɬɤɚɡ ɬɢɩɚ ɨɛɪɵɜ 
ɰɟɩɢ) ɧɟ ɜɥɢɹɟɬ ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɝɪɚɧɢɱ-
ɧɵɯ ɟɦɭ ɭɡɥɨɜ, ɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
ɡɚɦɟɳɟɧɢɹ ɫɨɜɩɚɞɚɟɬ ɫ ɷɥɟɤɬɪɢɱɟɫɤɨɣ Д9]. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɜɫɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ 
ɷɥɟɦɟɧɬɵ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɫɢɫɬɟɦɚ, ɦɨɝɭɬ 
ɨɬɤɚɡɵɜɚɬɶ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ; ɤɚɠɞɵɣ 
ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɫɬɨɹɧɢɹɯ: ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ, 
ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ – ɨɬɤɚɡ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ, 

ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ – ɨɬɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵ-
ɤɚɧɢɟ; ɩɨɬɨɤɢ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɬɢɩɚ ɨɛɪɵɜ ɰɟ-
ɩɢ ɢ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ – ɩɪɨɫɬɟɣɲɢɟ; 
ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɧɟ ɨɝɪɚɧɢɱɟ-
ɧɚ, ɬɚɤɠɟ ɤɚɤ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɫɞɟɪɠɢɜɚɬɶ ɩɨɬɨɤ 
ɷɧɟɪɝɢɢ (ɠɢɞɤɨɫɬɢ, ɝɚɡɚ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ) 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɯ 

ɷɥɟɦɟɧɬɨɜ; ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɷɥɟɦɟɧɬ ɧɟ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ (ɧɟ ɡɚɦɟɧɹɟɬɫɹ ɧɨɜɵɦ) ɜ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ Д3]. 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Pi ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ 
ɪɚɛɨɬɵ i-ɝɨ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ, qOi – ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɨɹɜɥɟɧɢɹ ɨɬɤɚɡɨɜ ɜ i-ɦ ɷɥɟɦɟɧɬɟ ɬɢɩɚ ɨɛɪɵɜ 
ɰɟɩɢ, ɚ ɱɟɪɟɡ qSi – ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɨɬɤɚ-
ɡɨɜ ɜ i-ɦ ɷɥɟɦɟɧɬɟ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ. ɗɬɢ 
ɬɪɢ ɫɨɫɬɨɹɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɩɨɥɧɭɸ ɝɪɭɩɩɭ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɛɵɬɢɣ. 

 

1 SiOii qqP .                   (1) 

 

ɂɧɞɟɤɫɵ O ɢ S ɜ ɮɨɪɦɭɥɟ (1) ɭɤɚɡɵɜɚɸɬ ɧɚ 
ɬɨ, ɱɬɨ ɭɱɢɬɵɜɚɸɬɫɹ ɩɨɜɪɟɠɞɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɤɨ-
ɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɨɬɤɚɡɚɦ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ ɥɢɛɨ 
ɨɬɤɚɡɚɦ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ. 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɩɨɞɜɟɪɠɟɧɵ 
ɞɜɭɦ ɬɢɩɚɦ ɧɟɫɨɜɦɟɫɬɧɵɯ ɨɬɤɚɡɨɜ: ɨɬɤɚɡ ɬɢɩɚ 
ɨɛɪɵɜ ɰɟɩɢ ɢ ɨɬɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɜɟ-
ɪɨɹɬɧɨɫɬɶ ɟɝɨ ɨɬɤɚɡɨɜ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ t ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ Д4]: 
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ɝɞɟ λOi, λSi – ɩɨɫɬɨɹɧɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ 

i-ɝɨ ɷɥɟɦɟɧɬɚ ɩɪɢ ɭɱɟɬɟ ɟɝɨ ɨɬɤɚɡɨɜ ɬɢɩɚ ɨɛɪɵɜ 
ɰɟɩɢ ɢ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ; i – ɬɟɤɭɳɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ i-ɝɨ ɷɥɟɦɟɧɬɚ ɫɢ-
ɫɬɟɦɵ. 

ɉɨɞ ɜɟɪɨɹɬɧɨɫɬɶɸ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ 
ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɫɢɫɬɟɦɵ, ɷɥɟɦɟɧɬɵ ɤɨɬɨ-
ɪɨɣ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨ-
ɫɬɨɹɧɢɹɯ, ɛɭɞɟɦ ɩɪɢɧɢɦɚɬɶ ɦɟɪɭ ɟɟ ɧɚɞɟɠɧɨɫɬɢ, 
ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶɸ ɬɨɝɨ, ɱɬɨ 
ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɧɟ ɩɪɨ-
ɢɡɨɣɞɭɬ ɬɚɤɢɟ ɫɥɭɱɚɣɧɵɟ ɫɨɛɵɬɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɬɨɪɵɯ ɪɚɡɪɵɜɚɟɬɫɹ ɫɜɹɡɶ ɢɥɢ ɩɪɨɯɨɞɢɬ ɫɤɜɨɡ-
ɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ ɦɟɠɞɭ ɜɯɨɞɨɦ ɢ ɜɵɯɨɞɨɦ 

ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜ ɧɚɱɚɥɶɧɵɣ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɜɫɟ ɟɟ ɷɥɟɦɟɧɬɵ ɧɚɯɨɞɢɥɢɫɶ ɜ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ⱦɥɹ ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɫɢɫɬɟɦ, ɷɥɟɦɟɧɬɵ 
ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɧɟɫɨɜɦɟɫɬɧɵɯ 
ɫɨɫɬɨɹɧɢɹɯ, ɫɩɪɚɜɟɞɥɢɜɚ ɮɨɪɦɭɥɚ: 

 

,1 SHOHH QQR                     (4) 

 

ɝɞɟ RH – ɧɢɠɧɹɹ ɨɰɟɧɤɚ ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɧɟ 
ɩɪɨɢɡɨɣɞɭɬ ɬɚɤɢɟ ɫɥɭɱɚɣɧɵɟ ɫɨɛɵɬɢɹ, ɜ ɪɟɡɭɥɶ-
ɬɚɬɟ ɤɨɬɨɪɵɯ ɪɚɡɨɪɜɟɬɫɹ ɫɜɹɡɶ ɢɥɢ ɩɪɨɣɞɟɬ 



                                                                 ɗɅȿɄɌɊɈɌȿɏɇИɄА 

   

2(12)'2018 
ȼȿɋɌɇИɄ ȾɈɇȿɐɄɈȽɈ ɇАɐИɈɇАɅɖɇɈȽɈ ɌȿɏɇИɑȿɋɄɈȽɈ ɍɇИȼȿɊɋИɌȿɌА 

 51 
ISSN 2518-1653 (online). Интернет: vestnik.donntu.org 

 

ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ 
«ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ; QOH, QSO – ɧɢɠɧɹɹ 
ɨɰɟɧɤɚ ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ 
ɫɜɹɡɢ ɢɥɢ ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ ɦɟɠ-
ɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɞ ɩɪɨɫɬɨɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɯɟɦɨɣ ɡɚɦɟ-
ɳɟɧɢɹ ɫɢɫɬɟɦɵ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɫɯɟɦɭ, ɷɥɟɦɟɧ-
ɬɵ ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɫɨɟɞɢɧɢɬɶɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɚɪɚɥɥɟɥɶɧɨ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɛɨ 
ɩɚɪɚɥɥɟɥɶɧɨ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. 

Ⱦɥɹ ɩɪɨɫɬɨɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɯɟɦɵ ɡɚɦɟɳɟ-
ɧɢɹ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ n ɥɨɝɢɱɟɫɤɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɨɬɤɚɡ 
ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ ɥɸɛɨɝɨ ɢɡ i ɷɥɟɦɟɧɬɨɜ ),1( ni  , 

ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɪɵɜɭ ɫɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» 
ɢ «ɜɵɯɨɞ». 

ȿɫɥɢ ɡɚɞɚɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ 
ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ qOi, ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɪɵɜɚ 
ɫɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» QO ɨɩɪɟ-
ɞɟɥɢɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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1
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OiO qQ                    (5) 

 

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɭ ɤɚɠɞɨɝɨ ɢɡ n ɥɨɝɢɱɟɫɤɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨ-
ɢɡɨɣɞɟɬ ɨɬɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɜ ɤɚɠ-
ɞɨɦ ɢɡ i ɷɥɟɦɟɧɬɨɜ, ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɬɨɦɭ, ɱɬɨ 
ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟ-
ɧɢɹ ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ. 

ȿɫɥɢ ɡɚɞɚɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ 
ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ qSi, ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ QS ɬɨɝɨ, ɱɬɨ 
ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟ-
ɧɢɹ ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ, ɧɚɣɞɟɦ ɫ 
ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ: 
 

.
1
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i
SiS qQ                             (6) 

 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ (4-6), ɧɚɯɨɞɢɦ ɞɥɹ ɫɢ-
ɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ n ɥɨɝɢɱɟɫɤɢ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɜɟɪɨɹɬɧɨɫɬɶ 
Rn ɬɨɝɨ, ɱɬɨ ɧɟ ɩɪɨɣɞɭɬ ɬɚɤɢɟ ɫɥɭɱɚɣɧɵɟ ɫɨɛɵ-
ɬɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɪɚɡɨɪɜɟɬɫɹ ɫɜɹɡɶ ɢɥɢ 
ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ ɦɟɠɞɭ ɭɡɥɚɦɢ 
«ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ: 
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Ⱦɥɹ ɩɪɨɫɬɨɣ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ, ɤɨ-
ɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ m ɥɨɝɢɱɟɫɤɢ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨ-
ɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɨɬɤɚɡ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ 

ɥɸɛɨɝɨ ɢɡ j ɷɥɟɦɟɧɬɨɜ ),1( mj   ɩɪɢɜɨɞɢɬ ɤ ɨɛ-
ɪɵɜɭ ɫɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ». 

ȿɫɥɢ ɡɚɞɚɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ 
ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ qOi, ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ QO ɬɨɝɨ, 
ɱɬɨ ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ 
«ɜɵɯɨɞ», ɧɚɯɨɞɢɦ, ɩɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɨɣ: 

 

.
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OjO qQ                             (8) 

 

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɭ ɤɚɠɞɨɝɨ ɢɡ m ɥɨɝɢɱɟɫɤɢ 
ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɡɨɣɞɟɬ 
ɨɬɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ 
ɬɨɦɭ, ɱɬɨ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟ-
ɦɵ ɡɚɦɟɳɟɧɢɹ ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ. 

ȿɫɥɢ ɡɚɞɚɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ 

Sjq ),1( mj   ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɤɨɬɨ-
ɪɚɹ ɫɨɫɬɨɢɬ ɢɡ m ɥɨɝɢɱɟɫɤɢ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢ-
ɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɨɝɞɚ QS – ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, 
ɱɬɨ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚ-
ɦɟɳɟɧɢɹ ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ. 
ɇɚɣɞɟɦ QS, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ: 
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ɉɨɞɫɬɚɜɢɜ ɮɨɪɦɭɥɵ (8-9) ɜ ɮɨɪɦɭɥɭ (4), 
ɧɚɯɨɞɢɦ ɞɥɹ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ m ɥɨ-
ɝɢɱɟɫɤɢ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɜɟɪɨɹɬɧɨɫɬɶ Rm ɬɨɝɨ, ɱɬɨ ɧɟ ɩɪɨɢɡɨɣɞɭɬ ɬɚɤɢɟ 
ɫɥɭɱɚɣɧɵɟ ɫɨɛɵɬɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɪɜɟɬɫɹ 
ɫɜɹɡɶ ɢɥɢ ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ ɦɟɠ-
ɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ: 
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Ɏɨɪɦɭɥɵ (7) ɢ (10) ɫɩɪɚɜɟɞɥɢɜɵ ɩɪɢ ɜɵɩɨɥ-
ɧɟɧɢɢ ɭɫɥɨɜɢɹ: qOi+qSi<1, qOj+qSj<1 ɢ ɩɨɥɭɱɟɧɵ 
ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ Д4,5]. 

ɉɨɞ ɫɥɨɠɧɨɣ ɩɨ ɫɬɪɭɤɬɭɪɟ ɫɯɟɦɨɣ ɡɚɦɟɳɟ-
ɧɢɹ ɫɢɫɬɟɦɵ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɫɯɟɦɭ, ɜ ɫɨɫɬɚɜ 
ɤɨɬɨɪɨɣ ɜɯɨɞɢɬ ɯɨɬɹ ɛɵ ɨɞɧɚ ɝɪɭɩɩɚ ɷɥɟɦɟɧɬɨɜ, 
ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɜɢɞɟ ɥɨɝɢɱɟɫɤɨɣ ɡɜɟɡɞɵ ɢɥɢ ɬɪɟ-
ɭɝɨɥɶɧɢɤɚ. 

Ⱦɥɹ ɩɪɢɜɟɞɟɧɢɹ ɫɥɨɠɧɨɣ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, 
ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɣ ɩɨɞɜɟɪɝɚɸɬɫɹ ɨɬɤɚɡɚɦ ɬɢɩɚ ɨɛ-
ɪɵɜ ɰɟɩɢ, ɤ ɫɯɟɦɟ ɩɪɨɫɬɨɣ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɩɨɧɹɬɢ-
ɹɦɢ «ɫɟɱɟɧɢɟ» ɢ «ɦɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ» Д1]. 

ɋɥɨɠɧɭɸ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ 
ɫɢɫɬɟɦɵ, ɩɪɢ ɭɱɟɬɟ ɞɜɭɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɬɢɩɨɜ ɨɬ-
ɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ (ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ ɢ ɬɢɩɚ ɤɨɪɨɬ-
ɤɨɟ ɡɚɦɵɤɚɧɢɟ), ɦɨɠɧɨ ɡɚɦɟɧɢɬɶ ɞɜɭɦɹ ɷɤɜɢɜɚ-
ɥɟɧɬɧɵɦɢ ɩɨ ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɫɬɵɦɢ, ɢɫɩɨɥɶɡɭɹ 
ɩɨɧɹɬɢɹ «ɫɟɱɟɧɢɟ» ɢ «ɦɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ». 

ɉɨɞ ɨɬɤɚɡɨɦ ɫɥɨɠɧɨɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɯɟɦɵ 
ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ, ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɟɟ ɷɥɟ-
ɦɟɧɬɨɜ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɩɨɹɜ-
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ɥɟɧɢɟ ɬɚɤɨɝɨ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɪɟɠɞɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɟɟ 
ɷɥɟɦɟɧɬɨɜ ɢ ɩɪɟɪɵɜɚɟɬɫɹ ɫɜɹɡɶ ɦɟɠɞɭ ɟɟ ɭɡɥɚɦɢ 
«ɜɯɨɞ» ɢ «ɜɵɯɨɞ» (ɦɟɠɞɭ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɨ-
ɫɧɚɛɠɟɧɢɹ ɢ ɟɝɨ ɩɨɬɪɟɛɢɬɟɥɹɦɢ). 

ɉɨɞ ɫɟɱɟɧɢɟɦ C ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫɥɨɠɧɨɣ 
ɫɢɫɬɟɦɵ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧ-
ɬɨɜ, ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɤɨɬɨɪɵɯ (ɨɬɤɚɡ ɬɢɩɚ ɨɛɪɵɜ 
ɰɟɩɢ) ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɪɵɜɭ ɫɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ 
«ɜɯɨɞ» ɢ «ɜɵɯɨɞ». 

ɉɨɞ ɦɢɧɢɦɚɥɶɧɵɦ ɫɟɱɟɧɢɟɦ Cmin ɫɯɟɦɵ ɡɚ-
ɦɟɳɟɧɢɹ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɫɟɱɟ-
ɧɢɟ, ɭ ɤɨɬɨɪɨɝɨ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɯɨɬɹ ɛɵ ɨɞɢɧ 
ɷɥɟɦɟɧɬ ɨɤɚɡɚɥɫɹ ɚɛɫɨɥɸɬɧɨ ɧɚɞɟɠɧɵɦ, ɜ ɪɟɡɭɥɶ-
ɬɚɬɟ ɱɟɝɨ ɨɬɤɚɡɵ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ ɨɫɬɚɜɲɢɯɫɹ ɜ 
ɷɬɨɦ ɫɟɱɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɧɟ ɛɭɞɭɬ ɛɨɥɟɟ ɫɨɫɬɚɜ-
ɥɹɬɶ ɫɟɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ ɧɟ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɡɪɵɜ ɫɜɹɡɢ ɦɟɠɞɭ ɜɯɨɞɨɦ ɢ ɜɵɯɨɞɨɦ. 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɫɯɨɞɧɨɣ ɫɯɟɦɵ ɡɚɦɟɳɟ-
ɧɢɹ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɩɨɧɹɬɢɹ «ɦɢɧɢɦɚɥɶɧɨɟ 
ɫɟɱɟɧɢɟ» Cmin, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ 
ɩɨɞɜɟɪɝɚɸɬɫɹ ɨɬɤɚɡɚɦ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ, ɢ ɟɫɥɢ 
ɡɚɞɚɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɤɚɠɞɨɝɨ ɢɡ i ɷɥɟ-
ɦɟɧɬɨɜ qOi ),1( ni  , ɫɬɪɨɹɬɫɹ ɫɯɟɦɵ ɦɢɧɢɦɚɥɶ-
ɧɵɯ ɫɟɱɟɧɢɣ. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɦɢɧɢ-
ɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ Cmin, ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟ-
ɦɟɧɬɨɜ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ, ɜɵɞɟɥɹɸɬ ɨɞɧɨɷɥɟ-
ɦɟɧɬɧɵɟ, ɞɜɭɯɷɥɟɦɟɧɬɧɵɟ, ɬɪɟɯɷɥɟɦɟɧɬɧɵɟ ɢ 
ɬ.ɞ. ɦɢɧɢɦɚɥɶɧɵɟ ɫɟɱɟɧɢɹ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɨɬ-
ɞɟɥɶɧɵɯ ɝɪɭɩɩ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢɯ ɫɨɟɞɢ-
ɧɹɸɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɟɠɞɭ ɫɨɛɨɣ, ɧɚɱɢɧɚɹ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨ-
ɝɨ ɢɥɢ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧ-
ɬɨɜ, ɢ ɡɚɤɚɧɱɢɜɚɹ ɦɢɧɢɦɚɥɶɧɵɦ ɫɟɱɟɧɢɟɦ, ɤɨɬɨ-
ɪɨɟ ɫɨɫɬɨɢɬ ɢɡ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɱɢɫɥɚ 
ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɂɫɩɨɥɶɡɭɹ ɩɪɨɫɬɭɸ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɯɟɦɭ 
ɡɚɦɟɳɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ, ɮɨɪɦɭɥɵ (5) 
ɢ (8), ɨɩɪɟɞɟɥɹɟɦ ɧɢɠɧɸɸ ɨɰɟɧɤɭ ɟɟ ɜɟɪɨɹɬɧɨ-
ɫɬɢ ɨɬɤɚɡɨɜ QOH [1]. 

ɉɨɞ ɨɬɤɚɡɨɦ ɫɥɨɠɧɨɣ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫɢ-
ɫɬɟɦɵ, ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɬɢɩɚ ɤɨɪɨɬ-
ɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɩɨɹɜɥɟɧɢɟ ɬɚɤɨ-
ɝɨ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ 
ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟ-
ɧɢɹ ɩɪɨɬɟɤɚɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ. 

ɉɨɞ ɫɟɱɟɧɢɟɦ C
~

 ɫɥɨɠɧɨɣ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ 
ɫɢɫɬɟɦɵ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧ-
ɬɨɜ, ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɤɨɬɨɪɵɯ (ɭɱɢɬɵɜɚɹ ɨɬɤɚɡɵ 
ɷɥɟɦɟɧɬɨɜ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ) ɩɪɢɜɨɞɢɬ ɤ 
ɬɨɦɭ, ɱɬɨ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟ-
ɦɵ ɡɚɦɟɳɟɧɢɹ ɩɪɨɬɟɤɚɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ 
ɬɨɤ. 

ɉɨɞ ɦɢɧɢɦɚɥɶɧɵɦ ɫɟɱɟɧɢɟɦ min

~
C  ɫɥɨɠɧɨɣ 

ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɫɟ-
ɱɟɧɢɟ, ɭ ɤɨɬɨɪɨɝɨ ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɯɨɬɹ ɛɵ 
ɨɞɢɧ ɷɥɟɦɟɧɬ ɨɤɚɡɚɥɫɹ ɚɛɫɨɥɸɬɧɨ ɧɚɞɟɠɧɵɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɬɤɚɡɵ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 

ɨɫɬɚɜɲɢɯɫɹ ɜ ɷɬɨɦ ɫɟɱɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɭɠɟ ɧɟ 
ɛɭɞɭɬ ɛɨɥɟɟ ɫɨɫɬɚɜɥɹɬɶ ɫɟɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɩɪɢ 
ɷɬɨɦ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɬɟɤɚɧɢɟ ɫɤɜɨɡɧɨɝɨ ɚɜɚ-
ɪɢɣɧɨɝɨ ɬɨɤɚ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ». 

ɂɫɩɨɥɶɡɭɹ ɢɫɯɨɞɧɭɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ 
ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɧɹɬɢɹ min

~
C , ɭɱɢɬɵɜɚɹ, ɱɬɨ ɜ 

ɷɥɟɦɟɧɬɚɯ ɫɢɫɬɟɦɵ ɧɚɛɥɸɞɚɸɬɫɹ ɨɬɤɚɡɵ ɬɢɩɚ 
ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɢ ɢɡɜɟɫɬɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬ-
ɤɚɡɨɜ ɤɚɠɞɨɝɨ ɢɡ ɟɟ i ɷɥɟɦɟɧɬɨɜ qSi ),1( ni  , 

ɫɬɪɨɢɦ ɫɯɟɦɭ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ. 

Ʉɚɠɞɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɛɨɪ ɥɨɝɢɱɟɫɤɢ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɨɬɤɚɡ ɤɨɬɨɪɵɯ 
(ɭɱɢɬɵɜɚɹ ɨɬɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ) ɩɪɢ-
ɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɬɟɤɚɧɢɟ ɫɤɜɨɡ-
ɧɨɝɨ ɚɜɚɪɢɣɧɨɝɨ ɬɨɤɚ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ 
«ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ. 

ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɦɢɧɢɦɚɥɶɧɵɟ ɫɟɱɟɧɢɹ ɫɨ-
ɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɩɚɪɚɥɥɟɥɶɧɭɸ ɝɪɭɩɩɭ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɥɭɱɢɦ ɩɪɨɫɬɭɸ ɩɨ ɨɩɪɟɞɟ-
ɥɟɧɢɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ 

ɫɢɫɬɟɦɵ, ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ 
ɡɚɦɟɳɟɧɢɹ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ. 

ɂɫɩɨɥɶɡɭɹ ɩɪɨɫɬɭɸ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɯɟɦɭ 
ɡɚɦɟɳɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ, ɩɪɢ ɭɱɟɬɟ ɨɬ-
ɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɮɨɪ-
ɦɭɥɵ (6) ɢ (9), ɧɚɯɨɞɢɦ ɧɢɠɧɸɸ ɨɰɟɧɤɭ ɟɟ ɜɟɪɨ-
ɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ QSH. 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦɵ 
ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ (ɭɱɢɬɵɜɚɹ ɨɬɤɚɡɵ ɷɥɟɦɟɧ-
ɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ) ɹɜɥɹɸɬ-
ɫɹ: ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ ɫ ɭɤɚɡɚɧɢɟɦ ɜɫɟɯ 
ɟɟ ɭɡɥɨɜ; ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬ 
ɭɡɥɵ ɦɟɠɞɭ ɫɨɛɨɣ; ɢɡɜɟɫɬɧɵ ɭɡɥɵ «ɜɯɨɞ» ɢ «ɜɵ-
ɯɨɞ»; ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɷɥɟɦɟɧ-
ɬɨɜ qOi ),1( ni  . 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɦɢɧɢ-
ɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɥɟɞɭɟɬ ɡɚɩɨɥɧɢɬɶ ɬɚɛɥ. 1 ɫɥɟ-
ɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

– ɜ ɤɨɥɨɧɤɭ 1 ɩɟɪɜɨɣ ɫɬɪɨɤɢ ɫɬɚɜɢɦ ɫɢɦɜɨɥ 
AO – ɭɡɟɥ, ɤɨɬɨɪɵɣ ɨɛɨɡɧɚɱɚɟɬ ɜɯɨɞ ɜ ɫɯɟɦɟ ɡɚ-
ɦɟɳɟɧɢɹ; 

– ɜ ɤɨɥɨɧɤɭ 2 ɩɟɪɜɨɣ ɫɬɪɨɤɢ ɡɚɩɢɫɵɜɚɸɬɫɹ 
ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɯ ɫ ɭɡɥɨɦ AO; 

– ɜ ɤɨɥɨɧɤɭ 3 ɡɚɩɢɫɵɜɚɸɬɫɹ ɷɬɢ ɠɟ ɧɨɦɟɪɚ 
ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɢ ɹɜɥɹɸɬɫɹ 
ɫɟɱɟɧɢɟɦ, ɟɝɨ ɠɟ ɡɚɧɨɫɹɬ ɜ ɤɨɥɨɧɤɭ 4, ɬɚɤ ɤɚɤ ɷɬɢ 
ɫɟɱɟɧɢɹ ɛɭɞɭɬ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ; 

– ɜ ɤɨɥɨɧɤɭ 1 ɜɬɨɪɨɣ ɫɬɪɨɤɢ ɫɬɚɜɢɦ ɭɡɥɵ AO 
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ɢ Aj, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɫ ɩɨɦɨ-
ɳɶɸ ɷɥɟɦɟɧɬɚ j ),1( mj  , ɝɞɟ n – ɱɢɫɥɨ ɷɥɟɦɟɧ-
ɬɨɜ ɜ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧ-
ɧɵɯ ɫ ɭɡɥɨɦ AO; 

– ɜ ɤɨɥɨɧɤɭ 2 ɫɬɚɜɢɦ ɫɬɨɥɛɟɰ, ɤɨɬɨɪɵɣ ɫɨ-
ɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɪɨɤ: ɜ ɜɟɪɯɧɸɸ ɫɬɪɨɤɭ ɡɚɩɢɫɵ-
ɜɚɟɦ ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɤɨɬɨ-
ɪɵɟ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɭɡɥɨɦ AO, ɚ ɜɨ ɜɬɨɪɭɸ ɫɬɪɨɤɭ 
ɡɚɩɢɫɵɜɚɸɬɫɹ ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɫɨɟɞɢɧɹɸɬ ɭɡɟɥ Aj ɫ ɞɪɭɝɢɦɢ ɭɡɥɚ-
ɦɢ; 

– ɨɞɢɧɚɤɨɜɵɟ ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚ-
ɦɟɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɩɟɪɜɭɸ ɢ ɜɬɨɪɭɸ 
ɫɬɪɨɤɢ, ɜɵɱɟɪɤɢɜɚɟɦ ɢ ɩɨɥɭɱɚɟɦ ɫɟɱɟɧɢɟ. ɉɨɥɭ-
ɱɟɧɧɨɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɟɱɟɧɢɟ ɡɚɧɨɫɢɦ ɜ ɤɨɥɨɧ-
ɤɭ 3, ɡɚɬɟɦ ɟɝɨ ɚɧɚɥɢɡɢɪɭɟɦ. ȿɫɥɢ ɩɨɥɭɱɟɧɧɨɟ 
ɫɟɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ (ɩɨ ɨɩɪɟɞɟɥɟ-
ɧɢɸ), ɬɨ ɟɝɨ ɡɚɧɨɫɹɬ ɜ ɤɨɥɨɧɤɭ 4, ɟɫɥɢ ɧɟɬ, ɬɨ 
ɱɟɬɜɟɪɬɚɹ ɤɨɥɨɧɤɚ ɨɫɬɚɟɬɫɹ ɧɟɡɚɩɨɥɧɟɧɧɨɣ (ɬ.ɟ. 
ɬɚɤɨɝɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ); 

– ɩɨɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɫɟɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɭɡ-
ɥɚɦɢ AO ɢ Aj ɢ ɩɨɫɬɪɨɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ 

ɤ ɷɬɨɣ ɝɪɭɩɩɟ ɩɪɢɛɚɜɥɹɟɬɫɹ ɭɡɟɥ Ai ),1( ni  , ɤɨ-
ɬɨɪɵɣ ɱɟɪɟɡ ɷɥɟɦɟɧɬ j ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫɜɹɡɚɧ ɫ 
ɭɡɥɨɦ Aj, ɢɥɢ ɨɧ ɫɜɹɡɚɧ ɷɥɟɦɟɧɬɨɦ ɫ ɭɡɥɨɦ AO  

(ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɢ ɱɢɫɥɟ ɷɥɟɦɟɧɬɨɜ, ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɯ ɫ AO, 3n ), ɢ ɩɪɨɰɟɞɭɪɚ ɩɨ-
ɥɭɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɜɬɨɪɹɟɬɫɹ, ɬ.ɟ. 
ɜ ɤɨɥɨɧɤɭ 1 ɡɚɧɨɫɹɬɫɹ ɭɡɥɵ AO, Aj, Ai; 

– ɜ ɤɨɥɨɧɤɭ 2 ɡɚɧɨɫɹɬ ɫɬɨɥɛɟɰ, ɤɨɬɨɪɵɣ ɫɨ-
ɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɬɪɨɤ: ɜ ɩɟɪɜɭɸ ɫɬɪɨɤɭ ɡɚɩɢɫɵɜɚ-
ɸɬɫɹ ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɤɨɬɨ-
ɪɵɟ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɭɡɥɨɦ AO, ɜɨ ɜɬɨɪɭɸ – ɷɥɟɦɟɧ-
ɬɵ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɭɡɥɨɦ Aj, ɢ ɜ ɬɪɟɬɶɸ – 

ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɭɡɥɨɦ Ai; 

– ɱɟɬɧɨɟ ɱɢɫɥɨ ɨɞɢɧɚɤɨɜɵɯ ɧɨɦɟɪɨɜ ɷɥɟɦɟɧ-
ɬɨɜ, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɪɚɡɧɵɟ ɫɬɪɨɤɢ, ɜɵɱɟɪɱɢ-

ɜɚɸɬɫɹ, ɩɨɥɭɱɟɧɧɨɟ ɫɟɱɟɧɢɟ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɤɨ-
ɥɨɧɤɭ 3 ɢ ɩɨɫɥɟ ɟɝɨ ɚɧɚɥɢɡɚ, ɟɫɥɢ ɨɧɨ ɹɜɥɹɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɦ (ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ), ɟɝɨ ɡɚɩɢɫɵɜɚ-
ɸɬ ɜ ɤɨɥɨɧɤɭ 4; 

– ɨɩɢɫɚɧɧɚɹ ɜɵɲɟ ɩɪɨɰɟɞɭɪɚ ɩɨɥɭɱɟɧɢɹ ɦɢ-
ɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɛɭɞɟɬ ɩɨɜɬɨɪɹɬɶɫɹ ɞɨ ɬɟɯ 
ɩɨɪ, ɩɨɤɚ ɜ ɩɟɪɜɭɸ ɤɨɥɨɧɤɭ ɬɚɛɥ. 1 ɧɟ ɛɭɞɭɬ 
ɜɧɟɫɟɧɵ ɜɫɟ ɭɡɥɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɛɟɡ ɩɨɫɥɟɞ-
ɧɟɝɨ, ɤɨɬɨɪɵɣ ɨɛɨɡɧɚɱɚɟɬ ɜɵɯɨɞ ɫɯɟɦɵ ɡɚɦɟɳɟ-
ɧɢɹ, ɚ ɡɚɬɟɦ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫɬɨɥɛɰɵ ɢɡ ɫɬɪɨɤ, 
ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɢɡ ɧɨɦɟɪɨɜ ɷɥɟɦɟɧ-
ɬɨɜ, ɫɨɟɞɢɧɹɸɳɢɯɫɹ ɫ ɞɚɧɧɵɦ ɭɡɥɨɦ; 

– ɜɵɱɟɪɤɢɜɚɟɦ ɱɟɬɧɨɟ ɱɢɫɥɨ ɧɨɦɟɪɨɜ ɷɥɟ-
ɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɪɚɡ-
ɧɵɟ ɫɬɪɨɤɢ, ɚ ɡɚɬɟɦ ɩɨɥɭɱɚɟɦ ɩɨɫɥɟɞɧɟɟ ɦɢɧɢ-
ɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ; 

– ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ ɤɚɠɞɨɣ ɫɬɪɨɤɢ ɤɨɥɨɧɤɢ 4 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɫɟɱɟɧɢɸ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɢɯ ɩɚ-
ɪɚɥɥɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ (ɨɬɤɚɡ ɷɥɟɦɟɧɬɨɜ ɞɚɧ-
ɧɨɝɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, 
ɱɬɨ ɫɜɹɡɶ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɛɭɞɟɬ 
ɧɚɪɭɲɟɧɚ); 

– ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɦɢɧɢɦɚɥɶ-
ɧɵɯ ɫɟɱɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɚɫɱɟɬɧɭɸ 
ɫɯɟɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɢɠɧɟɣ ɨɰɟɧɤɢ ɜɟɪɨɹɬ-
ɧɨɫɬɢ ɨɬɤɚɡɨɜ ɫɢɫɬɟɦɵ ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɟɟ ɷɥɟ-
ɦɟɧɬɨɜ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ.  

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɦɢɧɢɦɚɥɶ-
ɧɵɯ ɫɟɱɟɧɢɣ, ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɫɢ-
ɫɬɟɦɵ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɫɥɟɞɭɟɬ ɡɚɩɨɥ-
ɧɢɬɶ ɬɚɛɥ. 2, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ: 

– ɜ ɩɟɪɜɵɣ ɫɬɨɥɛɟɰ ɩɟɪɜɨɣ ɫɬɪɨɤɢ ɡɚɧɨɫɢɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɭɡɥɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, 
ɧɚɱɢɧɚɹ ɫ AO – ɭɡɟɥ ɜɯɨɞɚ, ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɡɥɨɦ 
ɜɵɯɨɞɚ – An ),1( ni  , ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɩɪɨɣ-
ɬɢ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ; 

 
Ɍɚɛɥ. 1. Ⱥɥɝɨɪɢɬɦ ɩɨɥɭɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ  

 ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ 

№ 

ɫɬɪɨɤɢ 

ɍɡɟɥ ɫɯɟɦɵ 

 ɡɚɦɟɳɟɧɢɹ 

ɗɥɟɦɟɧɬɵ ɫɜɹɡɢ 

ɦɟɠɞɭ ɭɡɥɚɦɢ 
ɋɟɱɟɧɢɟ 

Ɇɢɧɢɦɚɥɶɧɨɟ 

ɫɟɱɟɧɢɟ 

0 1 2 3 4 

1     

2     

...     

 
Ɍɚɛɥ. 2. Ⱥɥɝɨɪɢɬɦ ɩɨɥɭɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ  

ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 

№ 

ɫɬɪɨɤɢ 

Ɇɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɭɡɥɨɜ 

ɦɟɠɞɭ ɜɯɨɞɨɦ AO ɢ ɜɵɯɨɞɨɦ An 

ɗɥɟɦɟɧɬɵ ɫɜɹɡɢ 

ɦɟɠɞɭ ɭɡɥɚɦɢ, i ɋɟɱɟɧɢɟ 
Ɇɢɧɢɦɚɥɶɧɨɟ 

ɫɟɱɟɧɢɟ 

0 1 2 3 4 

1     

2     

…     



ȼȿɋɌɇИɄ ȾɨɧɇɌɍ                                                                   

   

54 
ȼȿɋɌɇИɄ ȾɈɇȿɐɄɈȽɈ ɇАɐИɈɇАɅɖɇɈȽɈ ɌȿɏɇИɑȿɋɄɈȽɈ ɍɇИȼȿɊɋИɌȿɌА 

 2(12)'2018 
ISSN 2518-1653 (online). Интернет: vestnik.donntu.org 

 

– ɜɨ ɜɬɨɪɨɣ ɫɬɨɥɛɟɰ ɩɟɪɜɨɣ ɫɬɪɨɤɢ ɡɚɩɢɫɵ-
ɜɚɸɬɫɹ ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɤɨ-
ɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɨɬɞɟɥɶɧɵɟ ɭɡɥɵ, 
ɡɚɧɟɫɟɧɧɵɟ ɜ ɩɟɪɜɵɣ ɫɬɨɥɛɟɰ ɩɟɪɜɨɣ ɫɬɪɨɤɢ; 

– ɜ ɬɪɟɬɢɣ ɫɬɨɥɛɟɰ ɩɟɪɜɨɣ ɫɬɪɨɤɢ ɫɯɟɦɵ ɡɚ-
ɦɟɳɟɧɢɹ ɡɚɩɢɫɵɜɚɟɦ ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ ɜɬɨɪɨɝɨ 
ɫɬɨɥɛɰɚ ɩɟɪɜɨɣ ɫɬɪɨɤɢ, ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɬɨɪɵɯ 
(ɨɬɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ) ɩɪɢɜɨɞɹɬ ɤ ɬɨ-
ɦɭ, ɱɬɨ ɱɟɪɟɡ ɭɡɥɵ AO ɢ An ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ 
ɚɜɚɪɢɣɧɵɣ ɬɨɤ, ɬ.ɟ. ɩɨɥɭɱɢɬɫɹ ɫɟɱɟɧɢɟ; 

– ɚɧɚɥɢɡɢɪɭɟɦ ɩɨɥɭɱɟɧɧɨɟ ɫɟɱɟɧɢɟ: ɟɫɥɢ ɨɧɨ 
ɩɨɥɭɱɢɥɨɫɶ ɦɢɧɢɦɚɥɶɧɵɦ (ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ), ɬɨ 
ɧɨɦɟɪɚ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɡɚɩɢɫɵɜɚɟɦ ɜ ɤɨɥɨɧɤɭ 4 
ɩɟɪɜɨɣ ɫɬɪɨɤɢ, ɚ ɟɫɥɢ ɧɟɬ – ɱɟɬɜɟɪɬɚɹ ɤɨɥɨɧɤɚ 
ɨɫɬɚɟɬɫɹ ɧɟɡɚɩɨɥɧɟɧɧɨɣ, ɬ.ɟ. ɬɚɤɨɝɨ ɦɢɧɢɦɚɥɶ-
ɧɨɝɨ ɫɟɱɟɧɢɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ; 

– ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɟɪɜɨɝɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɟ-
ɱɟɧɢɹ ɩɪɨɰɟɞɭɪɚ ɩɨɜɬɨɪɹɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ 
ɛɭɞɭɬ ɩɟɪɟɱɢɫɥɟɧɵ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ ɩɪɢɜɟ-
ɞɟɧɧɨɣ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɟ ɫɟɱɟɧɢɹ; 

– ɤɚɠɞɨɟ ɩɨɥɭɱɟɧɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ 

(ɬɚɛɥ. 2, ɱɟɬɜɟɪɬɵɣ ɫɬɨɥɛɟɰ) ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ 
ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 
(ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɨɜ ɡɚɧɟɫɟɧɵ ɜ ɤɨɥɨɧɤɭ 4); 

– ɩɚɪɚɥɥɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ 
ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɚɫ-
ɱɟɬɧɭɸ ɫɯɟɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɢɠɧɟɣ ɨɰɟɧɤɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɫɢɫɬɟɦɵ ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ 
ɟɟ ɷɥɟɦɟɧɬɨɜ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ.  

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɭɱɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ 
ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫ ɭɱɟɬɨɦ 
ɞɜɭɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɬɢɩɨɜ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ 
ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ (ɨɬɤɚɡ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ ɢ ɨɬ-
ɤɚɡ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ) – ɫɨɫɬɚɜɥɹɸɬɫɹ 
ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ. ɂɫ-
ɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ (5), (8) ɢ (6), (9), ɡɚɞɚɧɧɵɟ (ɢɡ 
ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ) ɜɟɪɨɹɬɧɨɫɬɢ qOi, qSi ),1( ni   

ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɧɢɠɧɸɸ ɨɰɟɧɤɭ QOH ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɧɟ 
ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ ɫɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ 

«ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɢ QSH ɜɟɪɨɹɬɧɨɫɬɢ 
ɬɨɝɨ, ɱɬɨ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ 
ɡɚɦɟɳɟɧɢɹ ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ. 

ɇɢɠɧɹɹ ɨɰɟɧɤɚ ɜɟɪɨɹɬɧɨɫɬɢ RH ɬɨɝɨ, ɱɬɨ ɧɟ 
ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ ɫɜɹɡɢ ɢɥɢ ɧɟ ɩɪɨɣɞɟɬ ɫɤɜɨɡ-
ɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵ-
ɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɮɨɪɦɭɥɵ (4). 

Ɉɩɢɫɚɧɧɚɹ ɜɵɲɟ ɦɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦ 
ɡɚɦɟɳɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɨɡɜɨɥɹɟɬ 
ɨɰɟɧɢɜɚɬɶ ɧɚɞɟɠɧɨɫɬɶ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ, ɷɥɟɦɟɧ-
ɬɵ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɧɟɫɨɜɦɟɫɬ-
ɧɵɯ ɫɨɫɬɨɹɧɢɹɯ. 

ɉɪɢɦɟɪ. Ⱦɥɹ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ 
(ɪɢɫ. 1) ɡɚɞɚɧɵ ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

 

qO1=0,0127, qO2=0,0327, qO3=0,0182, qO4=0,0335, 

qO5=0,0721, qO6=0,0117, qO7=0,0823, 

qS1=0,0107, qS2=0,0182, qS3=0,0115, qS4=0,0132, 

qS5=0,0128, qS6=0,0173, qS7=0,0125. 

 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ

 

Ɍɚɛɥ. 3. Ⱥɥɝɨɪɢɬɦ ɩɨɥɭɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ  
ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ 

№ 

ɫɬɪɨɤɢ 

ɍɡɟɥ ɫɯɟɦɵ 

ɡɚɦɟɳɟɧɢɹ 

ɗɥɟɦɟɧɬɵ ɫɜɹɡɢ 

ɦɟɠɞɭ ɭɡɥɚɦɢ 
ɋɟɱɟɧɢɟ 

Ɇɢɧɢɦɚɥɶɧɨɟ 

ɫɟɱɟɧɢɟ 

0 1 2 3 4 

1 0A  1.2.3 1.2.3 1.2.3 

2 10 AA   1.2.3, 2.4.5 1.3.4.5 1.3.4.5 

3 20 AA   1.2.3, 3.5.7 1.2.5.7 1.2.5.7 

4 30 AA   1.2.3, 1.4.6 2.3.4.6 2.3.4.6 

5 310 , AAA   1.2.3, 2.4.5, 1.4.6 3.5.6 3.5.6 

6 210 , AAA   1.2.3, 2.4.5, 3.5.7 1.4.7 1.4.7 

7 320 , AAA   1.2.3, 3.5.7, 1.4.6 2.4.5.6.7 - 

8 2310 ,, AAAA   1.2.3, 1.4.6, 2.4.5, 3.5.7 6.7 6.7 
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Ɍɚɛɥ. 4. Ⱥɥɝɨɪɢɬɦ ɩɨɥɭɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ 

ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 

№  
ɫɬɪɨɤɢ 

Ɇɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɭɡɥɨɜ 

ɦɟɠɞɭ ɜɯɨɞɨɦ AO  

ɢ ɜɵɯɨɞɨɦ An  

ɗɥɟɦɟɧɬɵ ɫɜɹɡɢ 

ɦɟɠɞɭ ɭɡɥɚɦɢ, i ɋɟɱɟɧɢɟ 
Ɇɢɧɢɦɚɥɶɧɨɟ 

ɫɟɱɟɧɢɟ 

0 1 2 3 4 

1 420 AAA   3.7 3.7 3.7 

2 430 AAA   1.6 1.6 1.6 

3 4210 AAAA   2.5.7 2.5.7 2.5.7 

4 4310 AAAA   2.4.6 2.4.6 2.4.6 

5 43120 AAAAA   3.5.4.6 3.5.4.6 3.5.4.6 

6 42130 AAAAA   1.4.5.7 1.4.5.7 1.4.5.7 

 

Ɉɩɪɟɞɟɥɢɬɶ ɧɢɠɧɸɸ ɨɰɟɧɤɭ Rɇ ɬɨɝɨ, ɱɬɨ ɧɟ 
ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ ɫɜɹɡɢ ɢɥɢ ɧɟ ɩɪɨɣɞɟɬ ɫɤɜɨɡ-
ɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵ-
ɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ. ɂɫɩɨɥɶɡɭɹ ɨɩɢɫɚɧɧɵɣ 
ɜɵɲɟ ɚɥɝɨɪɢɬɦ ɩɨɥɭɱɟɧɢɹ ɫɯɟɦ ɦɢɧɢɦɚɥɶɧɵɯ 
ɫɟɱɟɧɢɣ, ɡɚɩɨɥɧɹɟɦ ɬɚɛɥ. 3 ɢ 4. 

ɋɟɱɟɧɢɟ № 7 (2.4.5.6.7) (ɫɦ. ɬɚɛɥ. 3) ɧɟ ɹɜɥɹ-
ɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɠɟ 
ɦɢɧɢɦɚɥɶɧɨɟ ɫɟɱɟɧɢɟ № 8 (6.7), ɩɨɷɬɨɦɭ ɤɨɥɨɧ-
ɤɚ 4 ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɫɬɚɟɬɫɹ ɩɭɫɬɨɣ. ɂɫɩɨɥɶɡɭɹ 
ɩɨɥɭɱɟɧɧɭɸ ɱɟɬɜɟɪɬɭɸ ɤɨɥɨɧɤɭ ɬɚɛɥ. 3, ɫɬɪɨɢɦ 
ɫɯɟɦɭ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ (ɪɢɫ. 2): 

 

 
Ɋɢɫ. 2. ɋɯɟɦɚ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ  

ɬɢɩɚ ɨɛɪɵɜ ɰɟɩɢ 

 

 
Ɋɢɫ. 3. ɋɯɟɦɚ ɦɢɧɢɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɭɱɟɬɟ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ 

 ɬɢɩɚ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 
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ɂɫɩɨɥɶɡɭɹ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ (ɫɦ. ɪɢɫ. 2), 
ɮɨɪɦɭɥɵ (5), (8), ɧɚɯɨɞɢɦ: 

 
QOH=1–(1–qO6qO7)·(1–qO1qO2qO3)·(1–qO3qO5qO6)× 

×(1– qO1qO4qO7)·(1–qO1qO3qO4qO5)× 

×(1–qO1qO2qO5qO7)·(1–qO2qO3qO4qO6). 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɩɨɥɭɱɟɧɧɭɸ ɮɨɪɦɭɥɭ ɡɧɚɱɟ-

ɧɢɹ: qOi, 7,1i , ɡɚɞɚɧɧɵɟ ɜ ɭɫɥɨɜɢɢ ɩɪɢɦɟɪɚ, 
ɩɨɥɭɱɢɦ: QOH=0,0011. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɦɢɧɢ- 

ɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ, ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɟɟ ɷɥɟ- 

ɦɟɧɬɵ (ɫɦ. ɪɢɫ. 1) ɩɨɞɜɟɪɝɚɸɬɫɹ ɨɬɤɚɡɚɦ ɬɢɩɚ 
ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ 
ɬɚɛɥ. 4, ɢɫɩɨɥɶɡɭɹ ɩɪɟɞɥɨɠɟɧɧɵɣ ɪɚɧɟɟ ɚɥɝɨ- 

ɪɢɬɦ. 
ɂɫɩɨɥɶɡɭɹ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɢɜɟɞɟɧɧɭɸ ɜ 

ɬɚɛɥ. 4 (ɤɨɥɨɧɤɚ 4), ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɩɪɟɞɫɬɚɜɢɦ 
ɜ ɜɢɞɟ ɪɢɫ. 3. 

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɭɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ 
(ɫɦ. ɪɢɫ. 3), ɮɨɪɦɭɥɵ (6), (9), ɧɚɣɞɟɦ ɧɢɠɧɸɸ 
ɨɰɟɧɤɭ QSH ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɩɪɨɢɡɨɣɞɟɬ 
ɫɨɛɵɬɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ 
ɩɪɨɣɞɟɬ ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ 
ɡɚɦɟɳɟɧɢɹ: 

 
QSH=1–(1–qS3qS7)·(1–qS1qS6)·(1–qS2qS5qS7)× 

×(1–qS2qS4qS6)·(1–qS3qS5qS4qS6)·(1–qS1qS4qS5qS7) 

 
ɂɫɩɨɥɶɡɭɹ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɢɦɟɪɚ, ɩɨɞ-

ɫɬɚɜɥɹɟɦ ɢɯ ɜ ɩɨɥɭɱɟɧɧɭɸ ɮɨɪɦɭɥɭ: QSH=0,0003. 

ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɧɟ ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ 
ɫɜɹɡɢ ɢɥɢ ɧɟ ɩɪɨɣɞɟɬ ɫɤɜɨɡɧɨɣ ɚɜɚɪɢɣɧɵɣ ɬɨɤ 
ɦɟɠɞɭ ɭɡɥɚɦɢ «ɜɯɨɞ» ɢ «ɜɵɯɨɞ» ɫɯɟɦɵ ɡɚɦɟɳɟ-
ɧɢɹ, ɧɚɣɞɟɦ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (4): 

 

SHOHH QQR 1 . 

 
ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ QɈH ɢ QSH ɜ 

ɮɨɪɦɭɥɭ ɢ ɨɩɪɟɞɟɥɢɦ: 
 

.9986,00003,00011,01 HR  

 
Ⱥɧɚɥɨɝɢɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɛɵɥ ɩɨɥɭɱɟɧ ɩɪɢ 

ɪɟɲɟɧɢɢ ɷɬɨɣ ɡɚɞɚɱɢ ɬɨɱɧɵɦ ɦɟɬɨɞɨɦ ɪɚɫɱɟɬɨɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɨɫɨɛɚ ɪɚɡɥɨɠɟɧɢɹ ɫɥɨɠɧɨɣ 
ɫɬɪɭɤɬɭɪɵ ɩɨ ɛɚɡɢɫɧɨɦɭ ɷɥɟɦɟɧɬɭ Д3]. 

 

ȼɵɜɨɞɵ 

ɉɪɟɞɥɨɠɟɧɚ ɢɧɠɟɧɟɪɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɨɜ 
ɧɚɞɟɠɧɨɫɬɢ ɫɥɨɠɧɵɯ ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɫɢ-
ɫɬɟɦ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɫɬɨɹɧɢɹɯ. 

Ɍɨɱɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɢ ɞɥɹ ɜɵɫɨ-

ɤɨɧɚɞɟɠɧɵɯ ɫɢɫɬɟɦ (ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɨɜ ɷɥɟ-
ɦɟɧɬɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɦɟɧɶɲɟ ɥɢɛɨ ɪɚɜɧɚ 

0,1) ɧɟ ɭɫɬɭɩɚɟɬ ɬɨɱɧɵɦ, ɚɩɪɨɛɢɪɨɜɚɧɧɵɦ ɦɟɬɨ-
ɞɚɦ. 
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IMPROVING THE METHOD FOR ASSESSING THE RELIABILITY  

OF UNRECOVERABLE SYSTEMS, THE ELEMENTS OF WHICH MAY BE IN THREE 

INCOMPATIBLE STATES 

 

Background. Using the concepts of "cross-section" and "minimum cross-section" proposed an ap-

proximate method for assessing the reliability of unrecoverable complex structure systems, which ele-

ments may be in three incompatible states (operational, failure, failure type "open circuit", failure 

type "short circuit"). The accuracy of the proposed method of calculating the reliability of systems 

does not differ from the existing tested ones. The example of the calculation given. 

Materials and/or methods. Using the concept of "minimum cross-section" for system elements prone 

to short-circuit failures, the rule to obtain the minimum cross-section substitution schemes proposed, 

which allows estimating the probability of system failures. Using the known method for obtaining the 

minimum cross-sections considering failures of circuit elements of the type "open circuit" and the in-

tended method considering failures of elements of the type "short circuit" the test equivalent circuits 

can be obtained which, together with the known formula, allow obtaining lower system reliability 

evaluation. 

Results. With the development of the principles of receiving the "minimum cross-section" schemes, 

provided that the system components are prone to the failure type "short circuit" it is possible to im-

prove the method of minimum cross sections when considering the components of the failure type 

"open circuit". The precision of the developed technique is not inferior to that by tested methods. 

Conclusion. Developed the rules for building equivalent "minimum cross-sections" circuits based on 

two kinds of component failure (failure type "open circuit" and failure type "short circuit"), which al-

lowed engineering technique for obtaining the lower values of the reliability of the systems studied. 

 

Keywords: system, minimum cross-section, complicated scheme, probability, load component. 
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