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ɍȾɄ 624.046.5 
 

ȼȿɊɈəɌɇɈɋɌɇɈȿ ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɄɈɇɋɌɊɍɄɐɂɃ  
ɉɈ ɁȺȾȺɇɇɈɆɍ ɍɊɈȼɇɘ ɇȺȾȿɀɇɈɋɌɂ  

 

ɘ. ȼ. Ʉɪɚɫɧɨɳɟɤɨɜ1, Ɇ. ɘ. Ɂɚɩɨɥɟɜɚ2  
1ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ» Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤν 

2ɈȺɈ ɋɆɍ №175 «Ɋɚɞɢɨɫɬɪɨɣ». 
 

Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɢɞɟɹ ɨ ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɫɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɞɚɧɧɵɯ ɞɥɹ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨ ɡɚɞɚɧɧɨɦɭ ɭɪɨɜɧɸ ɧɚɞɟɠɧɨɫɬɢ. Ɉɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɚɜɬɨɪɵ ɚɤɰɟɧɬɢɪɭɸɬ ɧɚ ɫɜɹɡɶ 
ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ ɫ ɡɚɞɚɧɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ. Ⱦɚɟɬɫɹ 
ɫɪɚɜɧɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɩɚɫɚ ɜ ɪɚɡɧɵɯ ɦɟɬɨɞɚɯ ɪɚɫɱɟɬɚ. ɉɪɟɞɥɚɝɚɟɬɫɹ 
ɪɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ ɫɥɭɱɚɣɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɩɨ 
ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɧɚ 
ɡɚɞɚɜɚɟɦɭɸ ɧɚɞɟɠɧɨɫɬɶ.  

   
Кɥɸɱеɜые ɫɥɨɜɚ: ɧɚɞɟɠɧɨɫɬɶ, ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɛɟɡɨɩɚɫɧɨɫɬɶ.  
 

ȼɜɟɞɟɧɢɟ 
ɇɚɞɟɠɧɨɫɬɶ - ɨɫɧɨɜɧɨɣ ɤɪɢɬɟɪɢɣ ɤɚɱɟɫɬɜɚ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɢɫɬɟɦ ɜ ɰɟɥɨɦ. 
ȼɜɟɞɟɧɢɟ ɜ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɩɨɧɹɬɢɹ 
ɧɚɞёɠɧɨɫɬɢ ɧɟ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɥɨ ɟɞɢɧɵɣ 
ɤɪɢɬɟɪɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɨ ɢ 
ɨɩɪɟɞɟɥɢɥɨ ɜɟɤɬɨɪ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɦɟɬɨɞɨɜ ɪɚɫɱёɬɚ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɝɚɪɚɧɬɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɪɚɫɱɟɬɨɦ ɩɨɥɭɜɟɪɨɹɬɧɨɫɬɧɵɦ ɦɟɬɨɞɨɦ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ Д1].  

ɉɨ ɜɨɩɪɨɫɭ ɪɚɡɜɢɬɢɹ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ 
ɫɭɳɟɫɬɜɭɸɬ ɞɜɟ ɬɨɱɤɢ ɡɪɟɧɢɹ. ɋ ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ, ɩɨɥɭɜɟɪɨɹɬɧɨɫɬɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ 
ɧɟ ɬɨɥɶɤɨ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɢɝɨɞɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɨ 
ɢ ɞɨɩɭɫɤɚɟɬ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɧɨɪɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɩɭɬɟɦ ɭɬɨɱɧɟɧɢɹ ɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɚɞёɠɧɨɫɬɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 
ɩɨɫɤɨɥɶɤɭ ɦɟɬɨɞ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ 
ɨɫɧɨɜɚɧ ɧɚ ɩɨɥɭɜɟɪɨɹɬɧɨɫɬɧɨɦ ɩɨɞɯɨɞɟ, ɚ 
ɬɟɨɪɢɹ ɧɚɞёɠɧɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɞɜɢɧɭɥɚɫɶ 
ɜɩɟɪёɞ, ɩɨɷɬɨɦɭ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɧɚɞёɠɧɨɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɟɪɟɣɬɢ ɤ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɨɣ ɦɟɬɨɞɢɤɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɜ ɫɭɳɟɫɬɜɭɸɳɟɦ ɜɢɞɟ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɧɟ ɞɚёɬ ɱёɬɤɨɝɨ ɨɬɜɟɬɚ ɨ ɧɚɞёɠɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɢɯ ɫ 
ɡɚɞɚɧɧɵɦ ɭɪɨɜɧɟɦ ɧɚɞёɠɧɨɫɬɢ ɢ ɨɰɟɧɢɬɶ 
ɤɚɱɟɫɬɜɨ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ ɩɨ ɷɬɨɦɭ 
ɤɪɢɬɟɪɢɸ. ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ 
ɬɚɤɠɟ ɬɨ, ɱɬɨ ɨɧ ɨɩɟɪɢɪɭɟɬ ɪɚɫɱɟɬɧɵɦɢ 
(ɨɩɪɟɞɟɥɟɧɧɵɦɢ) ɩɚɪɚɦɟɬɪɚɦɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɨɧɢ ɡɚɱɚɫɬɭɸ ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɣɧɵɦɢ 
ɜɟɥɢɱɢɧɚɦɢ ɫ ɪɚɡɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɢɡɦɟɧɱɢɜɨɫɬɢ, ɫɨɩɨɫɬɚɜɥɹɬɶ ɤɨɬɨɪɵɟ, 
ɧɚɩɪɢɦɟɪ, ɜ ɫɬɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɜɧɨɜɟɫɢɹ 
ɦɨɠɧɨ ɬɨɥɶɤɨ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɶɸ 
ɩɪɢɛɥɢɠɟɧɢɹ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɪɚɫɱёɬɧɵɯ ɦɟɬɨɞɨɜ ɬɪɟɛɭɟɬ ɲɢɪɨɤɨɝɨ 
ɩɪɢɜɥɟɱɟɧɢɹ ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ 
ɧɚɞёɠɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɭɱёɬɚ ɮɚɤɬɨɪɚ ɜɪɟɦɟɧɢ. ɉɨɷɬɨɦɭ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɞɨɩɭɫɤɚɟɬɫɹ ɬɚɤɠɟ 
ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱɟɬ ɩɨ ɡɚɞɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ 
ɧɚɞɟɠɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɩɪɢ 
ɧɚɥɢɱɢɢ ɞɨɫɬɚɬɨɱɧɵɯ ɞɚɧɧɵɯ ɨɛ 
ɢɡɦɟɧɱɢɜɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɯɨɞɹɳɢɯ 
ɜ ɪɚɫɱɟɬɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ. Ɋɚɡɪɚɛɨɬɤɚ ɬɚɤɢɯ 
ɦɟɬɨɞɨɜ - ɚɤɬɭɚɥɶɧɚɹ ɡɚɞɚɱɚ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ (ɛɟɡɨɩɚɫɧɨɫɬɢ) ɜ 
ɪɚɡɧыɯ ɦɟɬɨɞɚɯ ɪɚɫɱɟɬɚ 

ɂɡɧɚɱɚɥɶɧɨ ɧɚɞɟɠɧɨɫɬɶ ɨɰɟɧɢɜɚɥɢ ɩɨ 
ɜɟɥɢɱɢɧɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɡɚɩɚɫɚ ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɚɯ 
ɪɚɫɱёɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɨɞɧɚɤɨ ɫɨɨɬɧɨɲɟɧɢɟ 
ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ ɭɪɨɜɧɹ 
ɧɚɞёɠɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɛɵɥɨ ɨɞɢɧɚɤɨɜɵɦ. ɗɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɩɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ 
ɦɟɬɨɞɨɜ ɪɚɫɱёɬɚ ɜɫё ɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɥɨɫɶ ɭɱёɬɭ ɢɡɦɟɧɱɢɜɨɫɬɢ ɢɫɯɨɞɧɵɯ 
ɞɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɬɟɨɪɢɢ 
ɜɟɪɨɹɬɧɨɫɬɟɣ. 

ɇɚɩɪɢɦɟɪ, ɜ ɤɥɚɫɫɢɱɟɫɤɨɦ ɦɟɬɨɞɟ 
ɪɚɫɱɟɬɚ ɩɨ ɞɨɩɭɫɤɚɟɦɵɦ ɧɚɩɪɹɠɟɧɢɹɦ 
ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɢɧɢɦɚɥɢ ɜ ɜɢɞɟ 
ɨɬɧɨɲɟɧɢɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ R ɤ ɧɚɝɪɭɡɨɱɧɨɦɭ ɷɮɮɟɤɬɭ Q  
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QRk  .                          (1) 

Ⱦɟɬɟɪɦɢɧɢɪɨɜɚɧɧɭɸ ɜɟɥɢɱɢɧɭ (1) 
ɨɬɧɨɲɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɠɢɞɚɧɢɣ 
ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɝɪɭɡɤɢ ɧɚɡɵɜɚɸɬ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɢɥɢ ɨɛɳɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɡɚɩɚɫɚ, ɧɟ ɹɜɥɹɸɳɢɦɫɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ 
Д2]. ȼ ɫɭɳɧɨɫɬɢ, ɨɰɟɧɢɬɶ ɧɚɞёɠɧɨɫɬɶ 
ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɥɶɤɨ ɩɨ ɜɟɥɢɱɢɧɟ ɨɛɳɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ k  ɛɟɡ ɭɱёɬɚ 
ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɩɪɢɪɨɞɵ ɧɚɝɪɭɡɨɤ ɢ 
ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ 
ɧɟɜɨɡɦɨɠɧɨ. ɉɨɷɬɨɦɭ ɡɧɚɱɢɦɨɫɬɶɸ ɷɬɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɟɧɟɛɪɟɝɚɥɢ.  

ȿɞɢɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɢ ɜ ɦɟɬɨɞɟ ɪɚɫɱёɬɚ ɩɨ 
ɪɚɡɪɭɲɚɸɳɢɦ (ɩɪɟɞɟɥɶɧɵɦ) ɧɚɝɪɭɡɤɚɦ. ɉɨ 
ɦɧɟɧɢɸ ȼ. Ⱦ. Ɋɚɣɡɟɪɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɜ 
ɷɬɨɦ ɦɟɬɨɞɟ ɹɜɥɹɟɬɫɹ, ɜ ɫɭɳɧɨɫɬɢ, ɮɭɧɤɰɢɟɣ 
ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɝɪɭɡɤɢ ɢ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Д3]μ 

nnn QRk  .                         (2) 

Ⱦɟɬɟɪɦɢɧɢɪɨɜɚɧɧɭɸ ɜɟɥɢɱɢɧɭ Фn ȼ. ȼ. 
Ȼɨɥɨɬɢɧ ɧɚɡɜɚɥ ɭɫɥɨɜɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɡɚɩɚɫɚ, ɧɟ ɹɜɥɹɸɳɢɦɫɹ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɨɣ, ɚ ɜɵɪɚɠɟɧɢɟ (2) − «ɤɥɚɫɫɢɱɟɫɤɢɦ 
ɭɫɥɨɜɢɟɦ ɩɪɨɱɧɨɫɬɢ» Д4].                       

ȼ ɦɟɬɨɞɟ ɪɚɫɱёɬɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɧɟɫɦɨɬɪɹ ɧɚ 
ɜɟɪɨɹɬɧɨɫɬɧɭɸ ɫɭɳɧɨɫɬɶ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɧɚɞɟɠɧɨɫɬɢ, ɬɚɤɠɟ ɱɚɫɬɨ ɨɛɪɚɳɚɸɬɫɹ ɤ 
ɪɚɫɱɟɬɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬɭ ɡɚɩɚɫɚ ɜ ɜɢɞɟ 
ɨɬɧɨɲɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɧɚɝɪɭɡɨɱɧɨɦɭ ɷɮɮɟɤɬɭ, ɤɚɤ ɤ 
ɨɫɧɨɜɧɨɦɭ ɦɟɪɢɥɭ ɧɚɞɟɠɧɨɫɬɢ 

QRk   .                            (3) 

Ʉɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ, ɨɩɪɟɞɟɥɟɧɢɟ 
«ɪɚɫɱɟɬɧɵɣ» ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɭɪɨɜɧɸ 
ɧɚɞɟɠɧɨɫɬɢ ɜɟɫɶɦɚ ɭɫɥɨɜɧɨ ɢ ɧɟɨɞɧɨɡɧɚɱɧɨ. 
ɉɨɷɬɨɦɭ ɫɭɳɟɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɬɪɚɤɬɨɜɤɚ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ (ɛɟɡɨɩɚɫɧɨɫɬɢ) ɜ ɜɢɞɟ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ Д5]  

QRk ~~~
 .                          (4)  

ȿɫɥɢ ɢɡɜɟɫɬɧɚ ɩɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
p(Ф), ɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ, 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɪɚɜɟɧɫɬɜɨɦ (4) ɢ ɧɚɡɜɚɧɧɨɝɨ 
ɩɪɟɞɟɥɶɧɵɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 


1

0

)( dkkpPQ .                      (5) 

Ɏɨɪɦɭɥɵ (4) ɢ (5) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɨɫɧɨɜɭ ɩɪɨɫɬɟɣɲɟɣ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ 

ɪɚɫɱёɬɚ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ 
ɡɚɞɚɱɚɦ ɩɪɨɱɧɨɫɬɢ Ⱥ. Ɋ. Ɋɠɚɧɢɰɵɧ ɧɚɡɜɚɥ 
ɜɟɥɢɱɢɧɭ PQ(Ф  1) ɜɟɪɨɹɬɧɨɫɬɶɸ ɪɚɡɪɭɲɟɧɢɹ, 
ɭɞɨɛɧɭɸ ɞɥɹ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɪɚɫɱёɬɨɜ, ɤɨɝɞɚ 
ɧɚɝɪɭɡɤɚ ɢ ɩɪɨɱɧɨɫɬɶ ɩɨɞɱɢɧɹɸɬɫɹ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɦ ɡɚɤɨɧɚɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, 
ɨɬɥɢɱɚɸɳɢɦɫɹ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ ɡɚɤɨɧɚ Д2].  

ȼ ɫɜɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɲɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɮɭɧɤɰɢɢ (4) ɩɪɢɲɥɢ ɤ 
ɜɵɜɨɞɭ, ɱɬɨ ɟɞɢɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, 
ɭɱɢɬɵɜɚɸɳɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡɦɟɧɱɢɜɨɫɬɶ 
ɧɚɝɪɭɡɨɤ ɢ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ 
ɬɨɱɧɨɫɬɶ ɪɚɫɱёɬɧɵɯ ɫɯɟɦ ɢ ɦɧɨɝɨɨɛɪɚɡɧɵɟ 
ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ, ɧɟ ɦɨɝ ɛɵɬɶ ɨɛɴɟɤɬɢɜɧɵɦ 
ɤɪɢɬɟɪɢɟɦ ɧɚɞёɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɨɷɬɨɦɭ ɨɬ 
ɢɞɟɢ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ 
ɩɪɢɲɥɨɫɶ ɨɬɤɚɡɚɬɶɫɹ ɢ ɩɟɪɟɣɬɢ ɤ ɛɨɥɟɟ 
ɫɨɜɟɪɲɟɧɧɨɦɭ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɫ 
ɱɚɫɬɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɧɚɞɟɠɧɨɫɬɢ. Ɍɟɦ 
ɧɟ ɦɟɧɟɟ, ɧɟɥɶɡɹ ɨɬɪɢɰɚɬɶ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ ɜ ɪɟɚɥɶɧɨɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɬɚɤ ɤɚɤ ɷɬɨ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ 
ɢ ɞɨɫɬɭɩɧɵɣ ɜɢɞ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ. ɉɨ ɱɢɫɥɟɧɧɵɦ 
ɡɧɚɱɟɧɢɹɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɱɚɫɬɨ ɫɭɞɹɬ ɨɛ 
ɭɪɨɜɧɟ ɧɚɞёɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɦɟɬɨɞɚɦ 
ɪɚɫɱёɬɚ. Ⱦɚɠɟ, ɟɫɥɢ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɡɚɩɚɫɚ ɫɤɪɵɬ ɨɬ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ, ɨɧ ɨɛɵɱɧɨ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ 
ɤɚɤ ɨɛɨɛɳёɧɧɨɟ ɨɬɪɚɠɟɧɢɟ ɦɟɪ 
ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ. ɉɨɞɤɭɩɚɸɳɚɹ ɩɪɨɫɬɨɬɚ 
ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɢ 
ɪɚɫɱɟɬɧɨɣ ɩɪɨɰɟɞɭɪɵ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɦɟɬɨɞɚ 
ɞɜɭɯ ɦɨɦɟɧɬɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɮɢɝɭɪɢɪɭɟɬ ɢ ɜ 
ɧɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɨɦ ɜɟɪɨɹɬɧɨɫɬɧɨɦ ɦɟɬɨɞɟ 
ɞɜɭɯ ɦɨɦɟɧɬɨɜ ɫ ɩɪɢɛɥɢɠёɧɧɨɣ ɨɰɟɧɤɨɣ 
ɧɚɞёɠɧɨɫɬɢ ɩɨɫɪɟɞɫɬɜɨɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ . ɗɬɨɬ ɦɟɬɨɞ ɨɬɧɨɫɹɬ ɤ ɛɨɥɟɟ 
ɜɵɫɨɤɨɦɭ ɭɪɨɜɧɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɥɭɜɟɪɨɹɬɧɨɫɬɧɵɦ ɦɟɬɨɞɨɦ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
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 ,            (6) 

ɝɞɟ sR, sQ – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɟ 
(ɫɬɚɧɞɚɪɬɧɵɟ) ɨɬɤɥɨɧɟɧɢɹ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɧɚɝɪɭɡɨɱɧɨɝɨ ɷɮɮɟɤɬɚ. 
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Ɇɟɬɨɞ ɞɜɭɯ ɦɨɦɟɧɬɨɜ ɨɫɧɨɜɚɧ ɧɚ 
ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɫɯɨɞɧɵɯ 
ɞɚɧɧɵɯ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ.  

ɉɪɢ ɧɨɪɦɢɪɨɜɚɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɧɚɞɟɠɧɨɫɬɢ ɦɟɬɨɞɚ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ 
ɬɚɤɠɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɧɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ R~ɢ Q~ . 
Ɍɚɤ, ɞɥɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ R~  ɪɟɚɥɢɡɭɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨɟ ɜɵɪɚɠɟɧɢɟ  

 RRn vRR  1 ,                      (7) 
ɚ ɞɥɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ Q~  

 QQn vQQ  1 ,                     (8) 
ɝɞɟ ȝR ɢ ȝQ – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ Rn ɢ ɧɚɝɪɭɡɨɱɧɨɝɨ 
ɷɮɮɟɤɬɚ Qnν R  ɢ Q , vR  ɢ vQ – ɫɪɟɞɧɢɟ 
ɡɧɚɱɟɧɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ 
ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ R~ɢ Q~ .  

ɉɪɢ ɞɪɭɝɢɯ ɡɚɤɨɧɚɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɡɚɦɟɧɢɬɶ ɢɯ ɧɨɪɦɚɥɶɧɵɦɢ ɫ ɬɟɦɢ ɠɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɨɠɢɞɚɧɢɹɦɢ ɢ ɞɢɫɩɟɪɫɢɹɦɢ, 

ɱɬɨ ɢ ɭ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. ɗɬɨɬ ɩɪɢёɦ ɢɦɟɟɬ 
ɦɟɫɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɥɢɧɟɚɪɢɡɚɰɢɢ. ȼɨɡɦɨɠɟɧ ɢ 
ɞɪɭɝɨɣ ɩɨɞɯɨɞ, ɤɨɝɞɚ ɢɫɯɨɞɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɡɚɦɟɧɹɸɬɫɹ ɧɨɪɦɚɥɶɧɵɦɢ ɫ ɬɚɤɢɦɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɨɠɢɞɚɧɢɹɦɢ ɢ ɞɢɫɩɟɪɫɢɹɦɢ, 
ɱɬɨɛɵ ɡɧɚɱɟɧɢɹ ɢɯ ɩɥɨɬɧɨɫɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɛɵɥɢ ɪɚɜɧɵ ɧɚ ɝɪɚɧɢɰɟ ɨɬɤɚɡɚ ɜ ɬɨɱɤɟ ɫ 
ɧɚɢɛɨɥɶɲɟɣ ɫɨɜɦɟɫɬɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 
ɜɟɪɨɹɬɧɨɫɬɢ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɟɬɫɹ, 
ɧɚɩɪɢɦɟɪ, ɜ ɦɟɬɨɞɟ «ɝɨɪɹɱɢɯ» ɬɨɱɟɤ Д3]. ȼ 
ɥɸɛɨɦ ɫɥɭɱɚɟ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɦɟɬɨɞ ɦɨɦɟɧɬɨɜ 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɨɛɴɟɤɬɢɜɧɭɸ 
ɨɰɟɧɤɭ ɧɚɞёɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɫɫɱɢɬɚɧɧɵɯ 
ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. Ⱦɥɹ ɪɚɫɱɟɬɚ 
ɩɨ ɡɚɞɚɧɧɨɦɭ ɭɪɨɜɧɸ ɧɚɞɟɠɧɨɫɬɢ ɬɪɟɛɭɟɬɫɹ 
ɧɨɪɦɢɪɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɟɡɨɩɚɫɧɨɫɬɢ  ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɪɨɹɬɧɨɫɬɟɣ ɛɟɡɨɬɤɚɡɧɨɣ 
ɪɚɛɨɬɵ PR ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ. ɇɚɩɪɢɦɟɪ, ɜ ɪɚɛɨɬɟ Д6] ɜ ɤɚɱɟɫɬɜɟ 
ɧɨɪɦɚɬɢɜɧɵɯ ɭɪɨɜɧɟɣ ɧɚɞёɠɧɨɫɬɢ 
ɩɪɟɞɥɚɝɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ 
ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ɂɚɞɚɜɚɟɦɚɹ ɧɚɞёɠɧɨɫɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ 

ɍɪɨɜɟɧɶ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 

ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
PR  PR  

1 
2 
3 

ȼɪɟɦɟɧɧɵɟ  
ɫɨɨɪɭɠɟɧɢɹ 

0,999 
0,995 
0,990 

 
0,950 

3,11 
2,56 
2,32 

 
1,65 

0,995 
0,990 
0,975 

 
0,95 

2,56 
2,32 
1,96 

 
1,65 

 

ɉɨ ɡɚɞɚɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ  ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ (ɛɟɡɨɩɚɫɧɨɫɬɢ) k . Ⱦɥɹ 
ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɪɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ (8) 
ɨɬɧɨɫɢɬɟɥɶɧɨ k μ 
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  .         (9) 

ɋɭɳɟɫɬɜɭɸɬ ɫɩɨɫɨɛɵ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ vR  ɢ vQ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɚɫɱɟɬɧɵɯ ɫɢɬɭɚɰɢɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɧɨɪɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Д7].  

Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɦɟɬɨɞɚ ɞɜɭɯ 
ɦɨɦɟɧɬɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɧɟ 
ɭɱɢɬɵɜɚɟɬ ɪɚɡɧɭɸ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɡɧɚɱɟɧɢɣ 
ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ R~ɢ Q~ . ȼ ɮɨɪɦɭɥɟ (9) 
ɷɬɨɬ ɧɟɞɨɫɬɚɬɨɤ ɭɫɬɪɚɧɹɟɬɫɹ ɜɜɟɞɟɧɢɟɦ 
ɭɫɥɨɜɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ω. ȼ ɦɨɧɨɝɪɚɮɢɢ Д8] 
ɷɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢɧɹɬɶ ɜ 
ɜɢɞɟ 

ᤢ1ᤡᤢ1ᤡ QQRR vv   .              (10) 

ȼɟɥɢɱɢɧɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ω ɦɨɠɧɨ 
ɨɰɟɧɢɬɶ ɬɚɤɠɟ ɩɨ ɢɡɜɟɫɬɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɧɚɞɟɠɧɨɫɬɢ ɦɟɬɨɞɚ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ߛ,	ߛ, ߛ, ߛௗ ɫ ɭɱɟɬɨɦ ɮɨɪɦɭɥ (7) ɢ (8) 

)1()1( RRQQdmfn vvk   .      (11) 

Ɇɟɬɨɞ ɦɨɦɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜ 
ɧɨɪɦɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɟɤɨɬɨɪɵɯ ɫɬɪɚɧ, 
ɨɞɧɚɤɨ ɨɬ ɷɬɨɣ ɩɪɚɤɬɢɤɢ ɩɨɫɬɟɩɟɧɧɨ 
ɨɬɤɚɡɚɥɢɫɶ, ɨɬɞɚɜ ɩɪɟɞɩɨɱɬɟɧɢɟ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ Д8].  

ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɡɧɚɱɟɧɢɸ k  ɦɨɠɧɨ 
ɪɟɲɚɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ. ɉɪɢ ɷɬɨɦ ɧɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɨɪɦɢɪɨɜɚɬɶ ɪɚɫɱɟɬɧɵɟ 
ɡɧɚɱɟɧɢɹ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

ȼɟɪɨɹɬɧɨɫɬɧыɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɩɨ 
ɡɚɞɚɧɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬɭ ɡɚɩɚɫɚ 

Ⱦɥɢɬɟɥɶɧɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ 
ɪɚɫɱɟɬɚ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ ɢ ɞɜɭɯ 
ɦɨɦɟɧɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɧɨɣ 
ɨɫɧɨɜɨɣ ɨɛɨɛɳɟɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ 
ɦɨɠɟɬ ɛɵɬɶ ɧɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ 
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ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɞɨɫɬɨɢɧɫɬɜɨɦ ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɟɬɫɹ ɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɥɢɧɟɣɧɵɟ 
ɤɨɦɛɢɧɚɰɢɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, 
ɮɢɝɭɪɢɪɭɸɳɢɟ, ɧɚɩɪɢɦɟɪ, ɜ ɭɫɥɨɜɢɢ 
ɩɪɨɱɧɨɫɬɢ R ≥ Q, ɢɦɟɸɬ ɬɚɤɠɟ ɧɨɪɦɚɥɶɧɵɣ 
ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ʉ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ 
ɫɬɪɟɦɢɬɫɹ ɫɭɦɦɚ ɧɟɡɚɜɢɫɢɦɵɯ (ɢɥɢ ɫɥɚɛɨ 
ɡɚɜɢɫɢɦɵɯ) ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, ɤɚɠɞɚɹ ɢɡ 
ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥɟɧɚ ɩɨ 
ɥɸɛɨɦɭ ɞɪɭɝɨɦɭ ɡɚɤɨɧɭ.  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɪɟɞɫɬɚɜɢɦ ɩɪɨɢɡɜɨɥɶɧɨɟ 
(ɪɚɫɱɟɬɧɨɟ) ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ Ф ɜ 
ɜɢɞɟ, ɚɧɚɥɨɝɢɱɧɨɦ (7) 

 kkvkk  1 ,                      (12) 

ɝɞɟ βФ – ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ Ф. 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɜɵɪɚɠɟɧɢɟ (12) ɩɨɥɧɨɫɬɶɸ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ (8) ɩɪɢ βФ = β, Ф = 1 ɢ vФ = 

kvvk QR /222   ɢ, ɨɛɴɟɞɢɧɹɹ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ 

ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ (3) ɢ (4), ɩɨ ɫɭɳɟɫɬɜɭ, 
ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. 

ȼ ɪɚɛɨɬɟ Д5] ɩɨɥɭɱɟɧɚ ɮɨɪɦɭɥɚ ɞɥɹ 
ɩɪɢɛɥɢɠёɧɧɨɣ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ k~ , ɜɵɜɟɞɟɧɧɚɹ 
ɪɚɡɥɨɠɟɧɢɟɦ ɮɭɧɤɰɢɢ (4) ɜ ɪɹɞ Ɍɷɣɥɨɪɚμ 
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  .                     (13) 

ɂɧɠɟɧɟɪɧɵɣ ɪɚɫɱɟɬ ɧɚ ɡɚɞɚɧɧɵɣ ɭɪɨɜɟɧɶ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɚɦ (12) ɢ (13) ɦɨɠɟɬ 
ɛɵɬɶ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɦɨɦɟɧɬɧɨɝɨ ɦɟɬɨɞɚ 
ɪɚɫɱɟɬɚ. ɉɪɢ ɷɬɨɦ ɦɨɠɧɨ ɡɚɞɚɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ βФ, ɧɨ ɢ 
ɪɚɫɱɟɬɧɵɦ ɡɧɚɱɟɧɢɟɦ Ф. 

ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ. Ɉɩɪɟɞɟɥɢɬɶ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ Ⱥs ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɟɛɪɢɫɬɨɣ 
ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɡɞɚɧɢɹ ɜ ɝ. ɏɚɧɬɵ-Ɇɚɧɫɢɣɫɤ 
ɩɪɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯμ ɧɨɪɦɚɬɢɜɧɚɹ (ɫɪɟɞɧɹɹ) 
ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ g  = 3,285 ɤɇ/ɦ2, 

ɪɚɫɱɟɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ Р = 3,821 
ɤɇ/ɦ2, ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɞɨ 2003 ɝ. S = S1 = 
1,5 ɤɇ/ɦ2 ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ S = S25 = 3,2 
ɤɇ/ɦ2, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɫɠɚɬɢɸ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ 20 

bR = 19,28 Ɇɉɚ 
(ɩɨɥɭɱɟɧɚ ɩɨ ɮɨɪɦɭɥɟ (7) ɩɪɢ Rbn = 15 Ɇɉɚ, 
ȝR = 1,645 ɢ vR = 0,135), ɪɚɫɱɟɬɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ Rb = 11,5 Ɇɉɚ, ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɚ Ⱥ 
500

sR = 598 Ɇɉɚ (ɩɪɢ Rsn = 500 Ɇɉɚ, ȝR = 
1,645 ɢ vR = 0,1), ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɚɪɦɚɬɭɪɵ Rs = 435 Ɇɉɚ, ɲɢɪɢɧɚ ɩɥɢɬɵ b = 

1,5 ɦ, ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ С0 = 0,27 ɦ, ɪɚɫɱɟɬɧɵɣ 
ɩɪɨɥɟɬ l0 = 5,9 ɦ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣμ ɩɨɥɧɚɹ ɪɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ q = 3,821 + 3,2 = 7,021 ɤɇ/ɦ2, 
ɪɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ M = qbl02/8 = 
45,825 ɤɇ·ɦ, ɩɚɪɚɦɟɬɪɵ ɫɠɚɬɨɣ ɡɨɧɵ αm = 
M/RbbС0

2 = 0,036 ɢ Ȟ = (1 - 2αm)1/2 = 0,963, 
ɬɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɚɪɦɚɬɭɪɵ Ⱥs = M/ȞRsС0 = 
4,05 ɫɦ2. ɉɪɢɧɹɬɨ ɩɨ ɫɨɪɬɚɦɟɧɬɭ 4Ø12 ɩɪɢ Ⱥsɮ 
= 4,52 ɫɦ2. 

ɇɚɞɟɠɧɨɫɬɶ ɩɥɢɬɵ ɩɪɨɜɟɪɹɟɦ ɩɨ ɦɟɬɨɞɭ 
ɦɨɦɟɧɬɨɜ. Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ 
ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ νР = 0,054 ɩɪɢɧɹɬ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɚɞɟɠɧɨɫɬɢ 
ɩɨ ɧɚɝɪɭɡɤɟ ߛ	ɢɡ ɭɫɥɨɜɢɹ νРi = ߛ/3 ɫ ɭɱɟɬɨɦ 
ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ αРi  = Рi/Р. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
ɨɩɪɟɞɟɥɟɧ ɢɡ ɭɫɥɨɜɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟё ɩɨ 
ɞɜɨɣɧɨɣ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 
(ɪɚɫɩɪɟɞɟɥɟɧɢɟ Ƚɭɦɛɟɥɹ) ɩɪɢ г = (S25 - 
S1)/ln25 = 0,528 ɤɇ/ɦ2 ɢ vS = 1,282г/S = 0,212. 
ɉɪɢ ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ αР  = 
3,285/(3,285 + 3,2) = 0,507 ɢ αS  = 3,2/(3,285 + 
3,2) = 0,493 ɨɛɨɛɳɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɜɚɪɢɚɰɢɢ vQ = 0,132. Ɍɚɤ ɤɚɤ ɧɚɢɛɨɥɟɟ 
ɜɟɪɨɹɬɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɩɥɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɬɟɤɭɱɟɫɬɶɸ ɚɪɦɚɬɭɪɵ, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ vR = 
0,1. ɉɪɢ x = 

sR Ⱥs/ bR b = 0,93 ɫɦ 
uM = 

bR b

x (С0 - x /2) = 71,67 ɤɇ·ɦ ɢ 
uq = 8

uM /bl02 = 
10,98 ɤɇ/ɦ. Ɉɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ k = 

uq /(g + S ) = 1,693, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (6) β = 3,228 ɢ 
ɧɚɞɟɠɧɨɫɬɶ PR = 0,9993. ȼɵɩɨɥɧɹɟɦ 
ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɪɚɫɱɟɬ ɩɨ ɡɚɞɚɧɧɨɦɭ ɭɪɨɜɧɸ 
ɧɚɞɟɠɧɨɫɬɢ ɩɪɢ 2 ɭɪɨɜɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
ɡɞɚɧɢɹ (β = 2,56 ɩɨ ɬɚɛɥ. 1). ɉɨ ɮɨɪɦɭɥɟ (9) 
ɩɪɢ ω = 1 ɩɨɥɭɱɟɧɨ k = 1,515. ɉɨ ɮɨɪɦɭɥɟ 
(1) ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɤɢ, ɧɚ ɤɨɬɨɪɭɸ 
ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɪɨɱɧɨɫɬɶ ɩɥɢɬɵ, R =

k Q = 1,515(3,285 + 3,2) = 9,825 ɤɇ/ɦ2. 
ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ M = 64,125 ɤɇ·ɦ, αm = 

M /
bR bС0

2 = 0,033 (ɢɡɦɟɧɱɢɜɨɫɬɶ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ) ɢ Ȟ 
= 0,986, ɬɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɚɪɦɚɬɭɪɵ Ⱥs = 
M /Ȟ

sR С0 = 4,03 ɫɦ2.  
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ vR 

ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɦɨɠɟɬ 
ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɱɟɦ ɜɵɱɢɫɥɟɧɧɵɣ ɜ 
ɩɪɢɦɟɪɟ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɨɪɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ. ȼ 
ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɩɥɨɳɚɞɢ ɚɪɦɚɬɭɪɵ Ⱥs ɜ ɫɦ2 ɩɪɢ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ ɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɢɬɵ. 
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Ɍɚɛɥɢɰɚ 2 – Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɩɨ ɜɟɪɨɹɬɧɨɫɬɧɨɦɭ 
ɪɚɫɱɟɬɭ 

ɍɪɨɜɟɧɶ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ vR 
0,1 0,12 0,14 

1 
2 
3 

4,51 
4,03 
3,94 

4,84 
4,32 
4,12 

5,30 
4,60 
4,35 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ 
ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ ɧɚɞɟɠɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɟɫɩɟɱɟɧɚ 
ɬɨɥɶɤɨ ɞɥɹ ɡɞɚɧɢɣ 2 ɢ 3 ɭɪɨɜɧɟɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 
vR. ɇɚɞɟɠɧɨɫɬɶ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ 
ɡɚɜɢɫɢɬ ɨɬ ɢɡɦɟɧɱɢɜɨɫɬɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. ȼ 
ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɬɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɦɨɠɟɬ ɛɵɬɶ 
ɛɨɥɶɲɟ ɧɚ 30%, ɱɟɦ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ 
ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ.  

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ 
ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ ɨɩɪɟɞɟɥɟɧɵμ 
ɤɨɷɮɮɢɰɢɟɧɬ βR = (64,125 – 45,825)/0,1·64,125 
= 2,85ν βQ1 = (3,821 – 3,285)/0,054·3,285 = 3,02ν 
βQ2 = 0 ɢ ɞɨɥɹ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ αР  = 0,507. 
ɉɨ ɮɨɪɦɭɥɟ (10) ω = (1 + 2,85·0,1)/(1 + 
0,507·3,02·0,054)·1 = 1,187. ɉɨ ɦɟɬɨɞɭ ɞɜɭɯ 
ɦɨɦɟɧɬɨɜ ɭɬɨɱɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ k = 
1,187·1,515 = 1,798. ɉɨ ɮɨɪɦɭɥɟ (13) ɩɪɢ Ф = 
1, vR = 0,1 ɢ vQ = 0,132 ɩɨɥɭɱɟɧɨ 
ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɚɪɢɚɰɢɢ vФ = 0,163 ɢ ɩɨ ɮɨɪɦɭɥɟ (12) k = 
1,716. Ɋɚɫɯɨɠɞɟɧɢɟ ɫ ɦɟɬɨɞɨɦ ɞɜɭɯ ɦɨɦɟɧɬɨɜ 
ɦɟɧɟɟ 5%. 

Ɂɚɤɥɸɱɟɧɢɟ 
1. ɇɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɪɚɫɱɟɬɟ 

ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɦɢ, ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɢɯ 
ɜɟɪɨɹɬɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

2. Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɭɪɨɜɧɸ 
ɧɚɞɟɠɧɨɫɬɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɞɜɭɯ 
ɦɨɦɟɧɬɨɜ. 

3. Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɪɚɫɱɟɬɚ ɩɨ 
ɡɚɞɚɧɧɨɦɭ ɭɪɨɜɧɸ ɧɚɞɟɠɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ 
ɢɡɥɨɠɟɧɧɵɣ ɡɞɟɫɶ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɦɟɬɨɞ 
ɫɥɭɱɚɣɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ. 

4.  Ɉɛɳɢɣ (ɫɪɟɞɧɢɣ) ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 
ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɚɧɚɥɨɝɢɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɥɚɫɫɢɱɟɫɤɨɝɨ 
ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ ɩɨ ɞɨɩɭɫɤɚɟɦɵɦ ɧɚɩɪɹɠɟɧɢɹɦ 
ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɧɚɞɟɠɧɨɫɬɢ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɱɢɜɨɫɬɢ ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ.  

5. Ⱦɥɹ ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɪɚɫɱɟɬɚ ɢɫɤɥɸɱɚɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɧɨɪɦɢɪɨɜɚɧɢɹ ɪɚɫɱɟɬɧɵɯ 
ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ. 

6. ɇɨɪɦɢɪɨɜɚɧɢɟ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɦɟɧɱɢɜɨɫɬɢ ɪɚɫɱɟɬɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɫ ɭɱɟɬɨɦ ɨɩɵɬɚ 
ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ.  
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AЛЬЭЫКМЭ. TСО КrЭТМХО sЮЛsЭКnЭТКЭОs ЭСО ТНОК ЭСКЭ 

МЮrrОnЭХв ЭСОrО Тs sЮППТМТОnЭ НКЭК Пor proЛКЛТХТsЭТМ НОsТРn 
oП sЭrЮМЭЮrОs Лв ЭСО РТvОn ХОvОХ oП rОХТКЛТХТЭв. TСО КrЭТМХО 
Тs ПoМЮsОН on ЭСО МonnОМЭТon oП rОХТКЛТХТЭв’s ХОvОХ аТЭС 
РТvОn proЛКЛТХТЭв oП КssЮrКnМО ПКМЭor. TСОrО Тs 
prОsОnЭОН К МompКrТson oП КssЮrКnМО ПКМЭors Тn 
НТППОrОnЭ mОЭСoНs oП МКХМЮХКЭТon. TСО КЮЭСors proposО 
МompЮЭКЭТonКХ moНОХ oП К sЭoМСКsЭТМ КssЮrКnМО ПКМЭor, 
НТsЭrТЛЮЭОН КММorНТnР Эo ЭСО normКХ ХКа. TСОrО Тs РТvОn 
Кn ОбКmpХО oП МКХМЮХКЭТnР rОТnПorМОН МonМrОЭО rooП 
pХКnФ on РТvОn rОХТКЛТХТЭв. 

 
KОваoЫНЬμ rОХТКЛТХТЭв, mОЭСoНs oП МКХМЮХКЭТon, 

ЛЮТХНТnР МonsЭrЮМЭТons, КssЮrКnМО ПКМЭor, sКПОЭв. 
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Аɧɧɨɬɚɰиɹ. Цɟɥɶɸ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɲɟɪɨɯɨɜɚɬɨɫɬɢ 
ɝɟɨɦɚɬɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɬɤɨɫɨɜ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɨɬ 
ɪɚɡɦɵɜɚ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ. ȼ ɫɬɚɬɶɟ ɨɩɢɫɚɧɨ ɜɥɢɹɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɜɨɞɵ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ 
ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɨɩɵɬɧɵɦ ɩɭɬɟɦ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɝɟɨɦɚɬɨɜ. Ɉɩɢɫɚɧɵ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɜ ɥɚɛɨɪɚɬɨɪɢɢ "Ƚɢɞɪɚɜɥɢɤɢ ɢ ɢɧɠɟɧɟɪɧɨɣ ɝɢɞɪɨɥɨɝɢɢ" ɋɢɛȺȾɂ. ȼɨɩɪɨɫ ɩɪɢɦɟɧɟɧɢɹ 
ɝɟɨɦɚɬɨɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɬɤɨɫɨɜ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɨɬ ɩɪɨɰɟɫɫɨɜ 
ɜɨɞɧɨɣ ɷɪɨɡɢɢ ɦɚɥɨ ɢɡɭɱɟɧ ɢ ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.  

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɨɬɤɨɫɵ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ, ɝɟɨɫɢɧɬɟɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, 
ɝɟɨɦɚɬɵ, ɤɨɷɮɮɢɰɢɟɧɬ ɲɟɪɨɯɨɜɚɬɨɫɬɢ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ.  
 
ȼɜɟɞɟɧɢɟ 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɡɟɦɥɹɧɨɝɨ 

ɩɨɥɨɬɧɚ ɨɬ ɪɚɡɦɵɜɚ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ 
ɧɚɡɧɚɱɚɸɬ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ 
ɬɟɱɟɧɢɹ ɜɨɞɵ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɩɨ 
ɪɚɡɦɵɜɭμ 

 

V > Vɞɨɩ,                              (1) 
ɝɞɟ V – ɮɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ, ɦ/ɫ, 

Vɞɨɩ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ. 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ 
ɞɜɢɠɟɧɢɢ ɜ ɨɬɤɪɵɬɵɯ ɪɭɫɥɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟμ 

,RiCV                             (2) 
 
ɝɞɟ V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫν R – 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɞɢɭɫ, ɦν i – ɭɤɥɨɧ ɞɧɚ 
ɪɭɫɥɚ, ɋ – ɤɨɷɮɮɢɰɢɟɧɬ Шɟɡɢ, ɦ0,5/ɫ.  

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɢ 
ɩɨɜɵɲɟɧɢɹ ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɨɬɤɨɫɨɜ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 


