
Вісник ХНАДУ, вип. 85, 2019 107 

ɍȾɄ 656.051                                                          DOI: 10.30977/BUL.2219-5548.2019.85.0.107 

 

ɊȺɋɉɊȿȾȿɅȿɇɂȿ ɋɄɈɊɈɋɌɂ Ⱦȼɂɀȿɇɂə ȺȼɌɈɆɈȻɂɅȿɃ ɉȿɊȿȾ  
ɋɌɈɉ-ɅɂɇɂȿɃ ȽɈɊɈȾɋɄɈȽɈ ɊȿȽɍɅɂɊɍȿɆɈȽɈ ɉȿɊȿɄɊЁɋɌɄȺ 

 

Ɇɚɤɚɪɢɱɟɜ Ⱥ. ȼ., Ƚɨɪɛɚɱёɜ ɉ. Ɏ., ȼɭ Ⱦ. Ɇ. , Ƚɨɪɛɚɱёɜɚ ȿ. Ⱥ. 
ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

 

Аɧɧɨɬɚɰɢɹ. Вɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɝɨ-
ɪɨɞɫɤɨɣ ɭɥɢɰɵ ɤɚɤ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɪɟɦɟɧɢ ɩɪɨɟɡɞɚ ɢ ɝɚɛɚɪɢ-
ɬɚ ɚɜɬɨɦɨɛɢɥɹ. Вɵɞɜɢɝɚɟɬɫɹ ɢ ɩɪɨɜɟɪɹɟɬɫɹ ɝɢɩɨɬɟɡɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɝɨɪɨɞɫɤɨɝɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɪɟɝɭɥɢɪɭɟɦɵɣ ɩɟɪɟɤɪёɫɬɨɤ, ɝɚɛɚɪɢɬ 
ɚɜɬɨɦɨɛɢɥɹ, ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

 

ȼɜɟɞɟɧɢɟ 
ɍɫɥɨɜɢɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

(Ɍɋ) ɜ ɭɤɪɚɢɧɫɤɢɯ ɝɨɪɨɞɚɯ ɝɨɞ ɡɚ ɝɨɞɨɦ ɫɬɚ-
ɧɨɜɹɬɫɹ ɜɫё ɫɥɨɠɧɟɟ ɞɥɹ ɟɝɨ ɭɱɚɫɬɧɢɤɨɜ ɢ 
ɩɪɢɜɨɞɹɬ ɤɨ ɜɫё ɛɨɥɶɲɟɦɭ ɧɟɝɚɬɢɜɧɨɦɭ ɜɨɡ-
ɞɟɣɫɬɜɢɸ ɧɚ ɝɨɪɨɞɫɤɭɸ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɥɸ-
ɞɟɣ. Ⱦɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨ-
ɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ (ɈȾȾ) ɢ ɫɬɟɩɟɧɢ ɟɝɨ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɧɚ ɞɪɭɝɢɟ ɚɫɩɟɤɬɵ ɝɨɪɨɞɫɤɨɣ ɠɢɡɧɢ 
ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 
ɦɟɬɨɞɵ ɩɥɚɧɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨ-
ɰɟɫɫɚ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɢɦɢ-
ɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɹɯ. 

ɋɤɨɪɨɫɬɶ ɭɱɚɫɬɧɢɤɨɜ ɞɜɢɠɟɧɢɹ ɜ ɢɦɢɬɚ-
ɰɢɨɧɧɵɯ ɦɨɞɟɥɹɯ ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢ-
ɱɢɧɨɣ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɮɚɤɬɨɪɨɜ. Ɍɚɤɢɟ ɦɨɞɟɥɢ ɜɨɫɩɪɨɢɡɜɨɞɹɬ ɞɜɢ-
ɠɟɧɢɟ ɤɚɠɞɨɝɨ ɟɝɨ ɭɱɚɫɬɧɢɤɚ ɢ ɩɨɡɜɨɥɹɸɬ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ, ɤɚɤ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɬɨɬ 
ɢɥɢ ɢɧɨɣ ɜɚɪɢɚɧɬ ɈȾȾ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟ-
ɛɨɥɶɲɢɯ ɮɪɚɝɦɟɧɬɚɯ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɢ.  

ȼ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɨɞɟɥɹɯ, ɩɪɟɞɧɚɡɧɚɱɟɧ-
ɧɵɯ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɛɨɥɟɟ ɞɨɥɝɨɫɪɨɱɧɵɯ 
ɩɪɨɝɧɨɡɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɨɪɨɞɫɤɢɯ ɢɥɢ 
ɪɟɝɢɨɧɚɥɶɧɵɯ ɫɢɫɬɟɦ ɜ ɰɟɥɨɦ, ɫɤɨɪɨɫɬɶ ɞɜɢ-
ɠɟɧɢɹ (ɋȾ) ɭɱɚɫɬɧɢɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɫɨ-
ɛɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɞɥɹ ɤɚɠɞɨɣ ɫɢɫɬɟɦɵ 
ɬɪɚɧɫɩɨɪɬɚ, ɧɨ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɨɧɚ ɜɵɫɬɭɩɚ-
ɟɬ ɤɚɤ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɚɹ ɜɟɥɢɱɢɧɚ, ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨ ɡɚɜɢɫɹɳɚɹ ɨɬ ɭɫɪɟɞɧёɧɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɪɚɛɨɬɵ ɫɟɬɢ. 

Ɉɛɨɫɧɨɜɚɧɧɨɫɬɶ ɬɚɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɜɵɡɵɜɚɟɬ ɫɟɪɶёɡɧɵɟ ɫɨɦɧɟɧɢɹ ɜɨ ɦɧɨɝɢɯ 
ɫɥɭɱɚɹɯ, ɚ ɨɫɨɛɟɧɧɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɪɟɱɶ ɢɞёɬ ɨɛ 
ɨɰɟɧɤɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɜ ɡɨɧɟ ɜɥɢɹ-
ɧɢɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɥɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟ-
ɪɟɤɪёɫɬɤɚ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨ-
ɞɟɥɢ ɪɚɫɱёɬɚ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ 
ɜ ɨɫɧɨɜɧɨɦ ɨɩɢɪɚɸɬɫɹ ɧɚ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨ-
ɫɨɛɧɨɫɬɶ ɭɱɚɫɬɤɨɜ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ 

(ɍȾɋ) [1], ɱɬɨ ɧɟ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɞɨɫɬɚɬɨɱ-
ɧɵɦ ɞɥɹ ɬɨɱɧɨɝɨ ɨɩɢɫɚɧɢɹ ɫɤɨɪɨɫɬɢ ɢɡ-ɡɚ 
ɨɬɫɭɬɫɬɜɢɹ ɨɛɨɫɧɨɜɚɧɧɵɯ ɦɟɬɨɞɢɤ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ [2]. Ʉɪɨɦɟ ɬɨɝɨ, 
ɞɥɹ ɪɚɫɱёɬɚ ɨɛɴёɦɚ ɜɵɛɪɨɫɨɜ ɦɨɬɨɪɧɵɦɢ Ɍɋ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɡɧɚɧɢɣ ɫɪɟɞ-
ɧɟɣ ɫɤɨɪɨɫɬɢ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɬɚɤ ɤɚɤ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɶ ɜɵɛɪɨɫɚ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɮɚɤɬɢ-
ɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ [3]. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɁɊ) 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɋȾ Ɍɋ ɹɜɥɹɟɬɫɹ ɚɤɬɭ-
ɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɞɥɹ ɥɸɛɵɯ ɭɱɚɫɬɤɨɜ ɭɥɢɱɧɨ-

ɞɨɪɨɠɧɨɣ ɫɟɬɢ (ɍȾɋ), ɧɨ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶ-
ɧɨɣ ɨɧɚ ɫɬɚɧɨɜɢɬɫɹ ɜ ɦɟɫɬɚɯ ɫ ɡɚɬɪɭɞɧёɧɧɵ-
ɦɢ ɭɫɥɨɜɢɹɦɢ ɞɜɢɠɟɧɢɹ ɢɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 
ɜɥɢɹɧɢɹ ɬɚɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɧɟё ɢ ɧɚ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɤ ɱɢɫɥɭ ɬɚɤɢɯ 
ɦɟɫɬ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɨɞɫɤɢɯ 
ɭɥɢɰ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ, ɬɚɤ ɤɚɤ ɨɧɢ ɹɜɥɹɸɬɫɹ 
ɫɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜ 
ɍȾɋ ɩɨɫɥɟ ɩɟɪɟɝɨɧɨɜ ɢ ɫɨɡɞɚɸɬ ɧɚɢɛɨɥɶɲɢɟ 
ɩɪɟɩɹɬɫɬɜɢɹ ɞɥɹ ɩɪɨɟɡɞɚ Ɍɋ. 

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
ɉɟɪɜɵɣ ɪɚɡ ɜɨɩɪɨɫ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɨɫ-

ɧɨɜɚɧɢɹ ɁɊ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɛɵɥ ɩɨ-
ɫɬɚɜɥɟɧ ɜ ɩɪɟɞɵɞɭɳɟɣ ɪɚɛɨɬɟ [4] ɤɨɥɥɟɤɬɢɜɚ 
ɚɜɬɨɪɨɜ ɞɚɧɧɨɣ ɫɬɚɬɶɢ, ɝɞɟ ɢɫɫɥɟɞɭɟɬɫɹ ɜɥɢ-
ɹɧɢɟ ɲɢɪɢɧɵ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɧɚ ɁɊ ɫɤɨɪɨɫɬɢ. 
ȼ ɧɟɣ ɫɞɟɥɚɧɚ ɩɨɩɵɬɤɚ ɨɛɴɹɫɧɟɧɢɹ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɋȾ Ɍɋ ɜ 
ɫɜɨɛɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ ɧɚ ɦɟɠɞɭɝɨ-
ɪɨɞɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ (ȺȾ) ɢ 
ɦɟɧɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɞɜɢɠɟ-
ɧɢɟɦ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɟɫɧёɧ-
ɧɵɯ ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɞ-
ɬɜɟɪɠɞёɧɧɵɦ ɮɚɤɬɨɦ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɥɶɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɟɣ [5], ɤɨɬɨɪɨɟ ɩɪɢ 
ɨɫɥɨɠɧɟɧɢɢ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ 
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ɜ ɝɨɪɨɞɫɤɢɯ ɍȾɋ ɢ ɫɧɢɠɟɧɢɢ ɫɪɟɞɧɟɣ ɫɤɨɪɨ-
ɫɬɢ ɞɜɢɠɟɧɢɹ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɢɡɦɟɧɹɟɬɫɹ ɢɡ-

ɡɚ ɫɦɟɳɟɧɢɹ ɦɨɞɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɥɟɜɨ ɨɬ 
ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ [4]. 

ȼ ɪɚɛɨɬɟ [4] ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɪɟɡɭɥɶɬɚ-
ɬɵ ɛɨɥɟɟ 20 ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ ɢ ɧɚ ɪɚɡɧɵɯ 
ɤɨɧɬɢɧɟɧɬɚɯ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɚɤɬɢ-
ɱɟɫɤɢ ɜɫɟ ɨɧɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 
ɝɪɚɮɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɤɨ-
ɥɟɛɚɧɢɹ ɋȾ ɜ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɬɨɥɶɤɨ ɧɟ-
ɤɨɬɨɪɵɟ ɢɡ ɧɢɯ – ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɫ 
ɤɪɢɬɟɪɢɚɥɶɧɨɣ ɨɰɟɧɤɨɣ ɫɨɨɬɜɟɬɫɬɜɢɹ ɷɦɩɢ-
ɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ 
ɡɚɤɨɧɭ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦɢ ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɜ 
ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɜɨɩɪɨɫɭ ɹɜɥɹɸɬɫɹ ɪɚɛɨɬɵ [6–
8], ɜ ɤɨɬɨɪɵɯ ɢɡɭɱɚɸɬɫɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɝɨ-
ɪɨɞɫɤɨɝɨ ɞɜɢɠɟɧɢɹ, ɢ ɜ ɪɚɛɨɬɟ [8] ɨɬɦɟɱɚɟɬɫɹ 
ɛɥɢɡɨɫɬɶ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨ-
ɪɨɫɬɢ ɤ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 
ɇɚ ɷɬɨɬ ɮɚɤɬ ɬɚɤɠɟ ɭɤɚɡɵɜɚɟɬ ɢ ɪɚɛɨɬɚ 

[4], ɜ ɤɨɬɨɪɨɣ ɜɵɞɜɢɧɭɬɚ ɝɢɩɨɬɟɡɚ ɨ ɜɨɡɦɨɠ-
ɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɞɥɹ ɨɩɢɫɚɧɢɹ ɁɊ ɋȾ Ɍɋ ɜ ɥɸɛɵɯ ɭɫɥɨɜɢɹɯ 
ɞɜɢɠɟɧɢɹ, ɬ.ɟ. ɞɥɹ ɥɸɛɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ 
Ɍɋ. Ⱦɚɧɧɚɹ ɝɢɩɨɬɟɡɚ ɩɪɨɜɟɪɟɧɚ ɜ ɭɫɥɨɜɢɹɯ 
ɫɢɥɶɧɨɝɨ ɫɭɠɟɧɢɹ ɲɢɪɢɧɵ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 
ɩɪɢɩɚɪɤɨɜɚɧɧɵɦɢ ɭ ɨɛɨɱɢɧɵ ɚɜɬɨɦɨɛɢɥɹɦɢ 

ɞɨ 5,45 ɦ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɗɬɨ ɩɪɢɜɟɥɨ ɤ 
ɫɧɢɠɟɧɢɸ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜ ɭɡ-
ɤɨɦ ɦɟɫɬɟ ɞɨ 21,57 ɤɦ/ɱ ɢ ɨɱɟɜɢɞɧɨɦɭ ɩɟɪɟ-
ɯɨɞɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɨɬ ɧɨɪɦɚɥɶɧɨ-
ɝɨ ɤ ɝɚɦɦɚ-ɡɚɤɨɧɭ. Ɇɢɧɢɦɚɥɶɧɚɹ ɋȾ ɩɪɢ 
ɷɬɨɦ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɧɚ ɭɪɨɜɧɟ ɦɟɧɟɟ 5 ɤɦ/ɱ. 

Ɍɚɤɨɣ ɪɟɡɭɥɶɬɚɬ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɜɵɞɜɢ-
ɧɭɬɨɣ ɝɢɩɨɬɟɡɟ ɢ ɩɨɞɬɜɟɪɞɢɥ ɰɟɥɟɫɨɨɛɪɚɡ-
ɧɨɫɬɶ ɢɡɭɱɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɚɜ-
ɬɨɦɨɛɢɥɟɣ ɜ ɟɳё ɛɨɥɟɟ ɫɥɨɠɧɵɯ, ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɫɤɨɪɨɫɬɢ, ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ. Ɍɚɤɢɟ 
ɭɫɥɨɜɢɹ ɜɨɡɧɢɤɚɸɬ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɝɨ-
ɪɨɞɫɤɨɝɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ, ɝɞɟ 
ɱɚɫɬɶ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɫɬɨ ɜɵɧɭɠɞɟɧɚ ɨɫɬɚ-
ɧɚɜɥɢɜɚɬɶɫɹ ɜ ɫɜɹɡɢ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɞɨ-
ɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. 

Ɉɬɞɟɥɶɧɨ ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɬɨɞɵ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɋȾ. ȼ ɛɨɥɶ-
ɲɢɧɫɬɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɚɛɨɬ ɩɪɨɜɨɞɢɥɢɫɶ 
ɡɚɦɟɪɵ ɦɨɦɟɧɬɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ, 

ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ, 

ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ [9, 10], ɚ 
ɢɦɟɧɧɨ: 

 ɦɟɬɨɞ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɩɪɢɛɨɪɨɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɮɮɟɤɬɚ Ⱦɨɩɥɟɪɚ (ɪɚɞɚɪɵ); 

 ɦɟɬɨɞ ɥɚɡɟɪɧɵɯ ɪɚɞɚɪɨɜ; 

 ɦɟɬɨɞ ɡɟɪɤɚɥ; 
 ɦɟɬɨɞ ɞɚɬɱɢɤɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɪɚɡ-

ɥɢɱɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ (ɦɢɤɪɨɜɨɥɧɨ-
ɜɵɟ, ɚɤɭɫɬɢɱɟɫɤɢɟ, ɦɚɝɧɢɬɧɵɟ, ɢɧɮɪɚɤɪɚɫ-
ɧɵɟ ɢ ɬ. ɞ); 

 ɦɟɬɨɞ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɬɪɭɛɨɤ ɧɚ ɩɪɨ-
ɟɡɠɟɣ ɱɚɫɬɢ; 

 ɦɟɬɨɞ ɢɧɞɭɤɬɢɜɧɵɯ ɩɟɬɟɥɶ ɧɚ ɩɪɨɟɡ-
ɠɟɣ ɱɚɫɬɢ; 

 ɦɟɬɨɞ ɜɢɞɟɨɮɢɤɫɚɰɢɢ ɞɜɢɠɟɧɢɹ ɢ ɞɪ. 
ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɨɫɧɨɜɚɧɵ ɧɚ 

ɬɨɦ, ɱɬɨ ɩɪɢɛɨɪɵ ɢɡɦɟɪɹɸɬ ɫɤɨɪɨɫɬɶ ɡɚ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ (ɧɚɩɪɢ-
ɦɟɪ, ɪɚɞɚɪɵ) ɢɥɢ ɧɚ ɤɚɤɨɣ-ɬɨ ɞɢɫɬɚɧɰɢɢ 
(ɧɚɩɪɢɦɟɪ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɬɪɭɛɤɢ). ɇɚɢɛɨ-
ɥɟɟ ɩɪɢɛɥɢɠёɧɧɵɟ ɤ ɦɨɦɟɧɬɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɞɚɪɵ ɡɚ ɫɱёɬ ɜɵ-
ɫɨɤɨɣ ɱɚɫɬɨɬɵ ɡɚɦɟɪɨɜ. Ɉɞɧɚɤɨ ɢ ɡɞɟɫɶ ɪɚɫ-
ɱёɬɵ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɨɫɧɨɜɟ ɮɨɪɦɭɥɵ ɜɵɱɢɫ-
ɥɟɧɢɹ ɫɤɨɪɨɫɬɢ v ɤɚɤ ɨɬɧɨɲɟɧɢɹ ɩɪɨɣɞɟɧɧɨ-
ɝɨ ɨɛɴɟɤɬɨɦ ɪɚɫɫɬɨɹɧɢɹ l ɤɨ ɜɪɟɦɟɧɢ ɟɝɨ 
ɩɪɟɨɞɨɥɟɧɢɹ t: 

 

t
lv  ,   (1) 

 

ɜ ɤɨɬɨɪɨɣ ɢ ɱɢɫɥɢɬɟɥɶ, ɢ ɡɧɚɦɟɧɚɬɟɥɶ ɢɦɟɸɬ 
ɨɩɪɟɞɟɥёɧɧɵɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ. 

ȼ ɬɪɚɧɫɩɨɪɬɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɬɚɤɠɟ ɜɫɬɪɟ-
ɱɚɸɬɫɹ, ɯɨɬɹ ɢ ɝɨɪɚɡɞɨ ɪɟɠɟ, ɩɨɧɹɬɢɹ ɫɤɨɪɨ-
ɫɬɢ ɩɨɟɡɞɤɢ ɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ [11]. 

ɉɟɪɜɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 
ɩɪɟɨɞɨɥɟɧɢɹ ɤɚɤɨɣ-ɬɨ ɡɚɪɚɧɟɟ ɨɩɪɟɞɟɥёɧɧɨɣ 
ɞɢɫɬɚɧɰɢɢ, ɜɬɨɪɚɹ – ɤɚɤ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 
ɜɫɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ: ɨɬ ɩɭɧɤɬɚ ɨɬɩɪɚɜɥɟɧɢɹ 
ɞɨ ɩɭɧɤɬɚ ɧɚɡɧɚɱɟɧɢɹ. Ʉɚɤ ɢ ɦɨɦɟɧɬɚɥɶɧɚɹ 
ɫɤɨɪɨɫɬɶ, ɨɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ 
(1), ɬɨɥɶɤɨ ɩɪɨɣɞɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ l ɢ ɜɪɟɦɹ 

ɟɝɨ ɩɪɟɨɞɨɥɟɧɢɹ t ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɦ ɩɪɢɛɨɪɨɦ, ɚ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɭɱɚɫɬ-
ɧɢɤɨɜ ɞɜɢɠɟɧɢɹ. 

ȼ ɩɪɟɞɵɞɭɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɛɨɥɶɲɨɟ 
ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɥɨɫɶ ɜɵɛɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɭɱɚɫɬɤɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɡɚɦɟɪɨɜ ɫɤɨɪɨ-
ɫɬɢ. ȼ ɢɧɫɬɪɭɤɰɢɢ [10] ɩɪɹɦɨ ɭɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɬɨ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɢɡɛɟɝɚɬɶ ɡɨɧɭ ɜɥɢɹɧɢɹ 
ɫɜɟɬɨɮɨɪɨɜ, ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɩɟɪɟɫɟɱɟɧɢɣ, 
ɩɟɲɟɯɨɞɧɵɯ ɩɟɪɟɯɨɞɨɜ ɢ ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ, 

ɜɵɡɵɜɚɸɳɢɟ ɭɫɤɨɪɟɧɢɟ ɢɥɢ ɡɚɦɟɞɥɟɧɢɟ ɚɜ-
ɬɨɦɨɛɢɥɟɣ. Ɉɞɧɚɤɨ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜ 
ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɡɚɞɚɱɟ ɷɬɢ ɭɫɥɨɜɢɹ ɡɚɜɟɞɨɦɨ 
ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ ɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɩɨɞɯɨ-
ɞɹɳɢɣ ɞɥɹ ɧɟё ɫɩɨɫɨɛ ɢɡɦɟɪɟɧɢɹ ɋȾ Ɍɋ. 

ɇɟɤɨɬɨɪɵɣ ɨɪɢɟɧɬɢɪ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɦɨɠɧɨ ɩɨɱɟɪɩɧɭɬɶ ɢɡ ɩɪɟɞɵɞɭɳɟɣ ɪɚɛɨɬɵ 
[4], ɜ ɤɨɬɨɪɨɣ ɬɚɤɠɟ ɨɰɟɧɢɜɚɥɚɫɶ ɧɟ ɫɬɚɛɢɥɶ-
ɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɫɤɨɪɨɫɬɶ ɞɜɢ-
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ɠɟɧɢɹ ɜɞɨɥɶ ɩɪɟɝɪɚɞɵ ɤɚɤ ɫ ɡɚɦɟɞɥɟɧɢɟɦ, ɬɚɤ 
ɢ ɫ ɭɫɤɨɪɟɧɢɟɦ. Ʉɨɧɤɪɟɬɧɵɣ ɫɩɨɫɨɛ ɩɪɨɟɡɞɚ 
ɭɡɤɨɝɨ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɹɥɫɹ ɤɚɠɞɵɦ ɜɨɞɢɬɟ-
ɥɟɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɧɨ-
ɝɢɯ ɮɚɤɬɨɪɨɜ, ɧɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɧ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɦɚɧɟɪɨɣ ɜɨɠɞɟɧɢɹ, ɩɨɷɬɨɦɭ ɜ ɤɚɱɟ-
ɫɬɜɟ ɨɰɟɧɢɜɚɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ ɪɚɛɨɬɟ [4] 

ɛɵɥɚ ɩɪɢɧɹɬɚ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɨɟɡɞɚ ɭɡɤɨ-
ɝɨ ɭɱɚɫɬɤɚ ɩɟɪɟɞɧɟɣ ɬɨɱɤɨɣ ɩɪɨɟɡɠɚɸɳɟɝɨ 
ɚɜɬɨɦɨɛɢɥɹ. Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ ɪɚɜɧɹɥɚɫɶ ɞɥɢɧɟ 
ɩɪɢɩɚɪɤɨɜɚɧɧɨɝɨ ɧɚ ɨɛɨɱɢɧɟ ɚɜɬɨɦɨɛɢɥɹ, 
ɤɨɬɨɪɵɣ ɫɨɡɞɚёɬ ɷɬɭ ɩɪɟɝɪɚɞɭ. 

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɩɨɦɨɳɶɸ 
ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬ-
ɤɨɣ ɜɢɞɟɨɪɹɞɚ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɣ ɮɢɤɫɢɪɨɜɚ-
ɥɨɫɶ ɜɪɟɦɹ ɩɪɨɟɡɞɚ ɤɚɠɞɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢɡ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɦɢɦɨ ɩɪɢɩɚɪɤɨɜɚɧɧɨ-
ɝɨ. ɋɤɨɪɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ ɩɨ ɮɨɪɦɭɥɟ (1) 
ɩɪɢ ɢɡɜɟɫɬɧɨɣ ɞɥɢɧɟ ɩɪɢɩɚɪɤɨɜɚɧɧɨɝɨ ɚɜɬɨ-
ɦɨɛɢɥɹ. 

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
ȼɵɞɜɢɧɭɬɚɹ ɜ ɪɚɛɨɬɟ [4] ɝɢɩɨɬɟɡɚ ɨ ɜɨɡ-

ɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟ-

ɥɟɧɢɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɫɤɨɪɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ ɡɚ-
ɤɥɸɱɟɧɢɹɦ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɟё ɩɨɞɬɜɟɪɠɞɟɧɢɢ 
ɩɚɪɚɦɟɬɪ ɮɨɪɦɵ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɨɥ-
ɠɟɧ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɫ ɪɨɫɬɨɦ ɫɪɟɞɧɟɣ ɫɤɨɪɨ-
ɫɬɢ ɞɜɢɠɟɧɢɹ (ɬ.ɟ. ɩɪɢ ɫɨɤɪɚɳɟɧɢɢ ɤɨɥɢɱɟ-
ɫɬɜɚ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɞɜɢɠɟɧɢɟ Ɍɋ). ȼ ɩɪɟ-
ɞɟɥɶɧɨɦ ɫɥɭɱɚɟ ɨɧ ɞɨɥɠɟɧ ɫɬɪɟɦɢɬɶɫɹ ɤ ɛɟɫ-
ɤɨɧɟɱɧɨɫɬɢ ɩɪɢ ɫɬɪɟɦɥɟɧɢɢ ɭɫɥɨɜɢɣ ɞɜɢɠɟ-
ɧɢɹ ɤ ɚɛɫɨɥɸɬɧɨ ɫɜɨɛɨɞɧɵɦ. Ɍɚɤ ɤɚɤ ɧɨɪ-
ɦɚɥɶɧɵɣ ɡɚɤɨɧ ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɦ ɫɥɭɱɚɟɦ 
ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɩɚɪɚɦɟɬɪɨɦ ɮɨɪɦɵ, 
ɫɬɪɟɦɹɳɢɦɫɹ ɤ ɛɟɫɤɨɧɟɱɧɨɫɬɢ [11], ɜɵɞɜɢ-
ɧɭɬɚɹ ɜ [4] ɝɢɩɨɬɟɡɚ ɨɛɴɹɫɧɹɟɬ ɛɥɢɡɤɢɣ ɤ 
ɧɨɪɦɚɥɶɧɨɦɭ ɯɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋȾ ɧɚ 
ɦɟɠɞɭɝɨɪɨɞɧɵɯ ȺȾ. 

Ⱦɪɭɝɢɦ ɫɥɭɱɚɟɦ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ 
ɩɚɪɚɦɟɬɪɨɦ ɮɨɪɦɵ, ɪɚɜɧɵɦ 1, ɹɜɥɹɟɬɫɹ ɷɤɫ-
ɩɨɧɟɧɰɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ [11], ɢ, ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫ ɝɢɩɨɬɟɡɨɣ [4], ɭɫɥɨɠɧɟɧɢɟ ɭɫɥɨ-
ɜɢɣ ɞɜɢɠɟɧɢɹ, ɨɰɟɧɢɜɚɟɦɨɟ ɫɪɟɞɧɟɣ ɋȾ Ɍɋ, 
ɛɭɞɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɚɪɚɦɟɬɪɚ 
ɮɨɪɦɵ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɩɪɢɛɥɢɠɚɬɶ 
ɟɝɨ ɤ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ. 

ɍɱɚɫɬɨɤ ɍȾɋ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢ-
ɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɡɚɜɟɞɨɦɨ 
ɯɭɞɲɢɟ ɭɫɥɨɜɢɹ ɩɪɨɟɡɞɚ, ɱɟɦ ɫɭɠɟɧɢɟ ɩɪɨ-
ɟɡɠɟɣ ɱɚɫɬɢ ȺȾ, ɩɨɫɤɨɥɶɤɭ ɜɵɧɭɠɞɚɟɬ ɱɚɫɬɶ 
ɜɨɞɢɬɟɥɟɣ ɩɨɥɧɨɫɬɶɸ ɨɫɬɚɧɨɜɢɬɶɫɹ ɢ ɩɪɨ-
ɫɬɚɢɜɚɬɶ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ. ɗɬɨ ɢ ɫɨɡɞɚёɬ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɪɨɜɟɪɤɢ ɜɵɞɜɢ-
ɧɭɬɨɣ ɝɢɩɨɬɟɡɵ [4], ɬɚɤ ɤɚɤ ɞɨɥɠɧɨ ɩɪɢɜɟɫɬɢ 
ɤ ɫɧɢɠɟɧɢɸ ɩɚɪɚɦɟɬɪɚ ɮɨɪɦɵ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɟɞɵɞɭɳɟɣ 
ɫɢɬɭɚɰɢɟɣ ɭɡɤɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ [4]. 

ɇɨ ɫɢɬɭɚɰɢɹ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢ-
ɥɹ ɜɵɡɵɜɚɟɬ ɧɟɤɨɬɨɪɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɪɨ-
ɛɥɟɦɵ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɋȾ, ɬɚɤ ɤɚɤ ɜɨ ɜɫɟɯ 
ɩɪɟɞɵɞɭɳɢɯ ɪɚɛɨɬɚɯ ɨɧɚ ɨɩɪɟɞɟɥɹɥɚɫɶ ɤɚɤ 
ɦɨɦɟɧɬɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ Ɍɋ ɜ ɡɚ-
ɞɚɧɧɨɦ ɫɟɱɟɧɢɢ ɜɵɛɪɚɧɧɨɝɨ ɭɱɚɫɬɤɚ. Ɍɨɝɞɚ 
ɩɪɢ ɩɪɨɫɬɨɟ ɚɜɬɨɦɨɛɢɥɹ ɜ ɡɚɞɚɧɧɨɦ ɫɟɱɟɧɢɢ 
ɩɟɪɟɞ ɩɟɪɟɤɪёɫɬɤɨɦ ɟɝɨ ɦɨɦɟɧɬɚɥɶɧɚɹ ɫɤɨ-
ɪɨɫɬɶ ɤɚɤɨɟ-ɬɨ ɜɪɟɦɹ ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ ɧɭɥɸ ɢ 
ɧɭɠɧɨ ɪɟɲɢɬɶ, ɤɚɤ ɭɱɢɬɵɜɚɬɶ ɷɬɨ ɜɪɟɦɹ ɜ 
ɪɟɡɭɥɶɬɚɬɚɯ ɧɚɛɥɸɞɟɧɢɣ. ɉɪɢ ɩɪɨɫɬɨɟ ɚɜɬɨ-
ɦɨɛɢɥɹ ɱɢɫɥɢɬɟɥɶ ɢ ɡɧɚɦɟɧɚɬɟɥɶ ɮɨɪɦɭɥɵ 
(1) ɬɚɤɠɟ ɪɚɜɧɵ ɧɭɥɸ, ɢ, ɯɨɬɹ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɚɹ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɶ ɨɬɧɨɲɟɧɢɹ ɞɜɭɯ ɧɭ-
ɥɟɣ ɡɞɟɫɶ ɥɟɝɤɨ ɪɚɡɪɟɲɚɟɬɫɹ, ɜɫё ɪɚɜɧɨ ɷɬɨ 
ɫɨɡɞɚёɬ ɨɫɧɨɜɧɭɸ ɩɪɨɛɥɟɦɭ ɩɪɢ ɮɢɤɫɚɰɢɢ 
ɦɨɦɟɧɬɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜ ɫɢɬɭɚɰɢɢ ɫ ɜɨɡ-
ɦɨɠɧɵɦɢ ɩɪɨɫɬɨɹɦɢ ɚɜɬɨɦɨɛɢɥɟɣ. ɇɟɨɛɯɨ-
ɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɩɨɫɨɛ ɡɚɦɟɪɚ ɋȾ ɚɜɬɨɦɨ-
ɛɢɥɟɣ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɩɟɪɟɤɪёɫɬɤɚ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɚɦɟɪɨɜ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ 
ɝɢɩɨɬɟɡɵ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɢɫɚɧɢɹ ɤɨɥɟɛɚɧɢɣ 
ɋȾ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟ-
ɤɪёɫɬɤɚ ɩɨɤɚɡɚɬɟɥɶɧɵɦ ɡɚɤɨɧɨɦ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ. 

Ⱦɨɫɬɢɠɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɜɨɡɦɨɠ-
ɧɨ ɡɚ ɫɱёɬ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɧɹɬɢɹ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ Ɍɋ ɜ ɨɩɪɟɞɟɥёɧɧɨɦ ɫɟɱɟɧɢɢ ȺȾ ɫ 
ɜɨɡɦɨɠɧɵɦɢ ɭɫɤɨɪɟɧɢɹɦɢ ɢ ɡɚɦɟɞɥɟɧɢɹɦɢ 
ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɢ ɧɚ ɧɟɤɨɬɨɪɨɟ 

ɜɪɟɦɹ, ɩɪɨɝɧɨɡɚ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɫɧɢɠɟɧɢɢ ɫɪɟɞɧɟɣ ɋȾ Ɍɋ 
ɜɩɥɨɬɶ ɞɨ ɫɢɬɭɚɰɢɢ, ɤɨɬɨɪɚɹ ɜɨɡɧɢɤɚɟɬ ɩɟɪɟɞ 
ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ, 

ɩɪɨɜɟɞɟɧɢɹ ɡɚɦɟɪɨɜ ɮɚɤɬɢɱɟɫɤɨɣ ɋȾ ɩɟɪɟɞ 
ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɢ 
ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɟё ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

Ʉɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɟɣ ɪɚɛɨɬɟ [4], ɬɪɚɧɫ-
ɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɢɫɫɥɟɞɭɟɬɫɹ 
ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɯɨɠɢɟ 
ɫɤɨɪɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ 
ɛɢɦɨɞɚɥɶɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢɯ 
ɞɜɢɠɟɧɢɹ, ɩɨɷɬɨɦɭ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɹɜɥɹɸɬɫɹ ɥɟɝɤɨɜɵɟ ɚɜɬɨɦɨ-
ɛɢɥɢ, ɤ ɱɢɫɥɭ ɤɨɬɨɪɵɯ ɬɚɤɠɟ ɨɬɧɨɫɹɬɫɹ ɦɢɤ-
ɪɨɚɜɬɨɛɭɫɵ ɢ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ, ɩɨɥɧɚɹ 
ɦɚɫɫɚ ɤɨɬɨɪɵɯ ɦɟɧɟɟ 2,5 ɬɨɧɧ. 

 

Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ 

ɝɨɪɨɞɫɤɨɝɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ 

Ɉɫɧɨɜɧɵɦ ɜɨɩɪɨɫɨɦ ɦɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ Ɍɋ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ 
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ɝɨɪɨɞɫɤɨɝɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɹɜɥɹ-
ɟɬɫɹ ɪɚɡɪɟɲɟɧɢɟ ɩɪɨɬɢɜɨɪɟɱɢɹ ɫ ɡɚɦɟɪɨɦ 
ɦɨɦɟɧɬɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ɇɨɦɟɧɬɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɤɚɤ ɨɫɧɨɜɧɨɣ ɩɨ-
ɤɚɡɚɬɟɥɶ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤɨɪɨɫɬɢ ɞɜɢ-
ɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ȺȾ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, 

ɩɨɹɜɢɥɚɫɶ ɤɚɤ ɫɚɦɨɟ ɩɪɨɫɬɨɟ ɪɟɲɟɧɢɟ ɩɪɢ 
ɫɬɪɟɦɥɟɧɢɢ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɨɧɤɪɟɬɧɵɣ 
ɭɱɚɫɬɨɤ ɞɜɢɠɟɧɢɹ. ɉɨɥɭɱɟɧɢɟ ɬɚɤɨɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚ-
ɱɟɣ, ɫɜɹɡɚɧɧɨɣ ɫ ɡɚɦɟɪɚɦɢ ɫɤɨɪɨɫɬɢ ɜ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɚ ɞɥɹ ɫɥɭɱɚɹ ɦɨɦɟɧ-
ɬɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɧɟ ɬɪɟɛɭɟɬɫɹ ɡɚɞɚɧɢɹ ɞɢ-
ɫɬɚɧɰɢɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɟɪ. 
Ɍɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɡɚ-
ɦɟɪɨɜ [11], ɢ ɫ ɤɨɪɪɟɤɬɧɨɫɬɶɸ ɷɬɢɯ ɭɫɥɨɜɢɣ 
ɫɨɝɥɚɲɚɸɬɫɹ ɜɫɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ. 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɭɱɚɫɬɤɚ ɍȾɋ ɩɟɪɟɞ 
ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɫɬɚ-
ɧɨɜɢɬɫɹ ɩɨɧɹɬɧɨ, ɱɬɨ ɬɚɤɢɟ ɭɫɥɨɜɢɹ ɡɚɜɟɞɨɦɨ 
ɧɟɜɵɩɨɥɧɢɦɵ, ɬɨɝɞɚ ɧɭɠɧɨ ɡɚɞɚɬɶ ɧɟɤɭɸ 
ɞɢɫɬɚɧɰɢɸ, ɜɪɟɦɹ ɩɪɟɨɞɨɥɟɧɢɹ ɤɨɬɨɪɨɣ ɢ 
ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɪɚɫɱёɬɚ ɋȾ 
ɚɜɬɨɦɨɛɢɥɹ ɩɨ (1). Ɂɚɞɚɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɢɧ-
ɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɞɥɹ ɡɚɦɟɪɨɜ ɩɨɥɨɠɟɧɢɹ Ɍɋ 
ɡɞɟɫɶ ɧɟ ɩɨɞɯɨɞɢɬ ɢɡ-ɡɚ ɧɢɡɤɢɯ ɢ ɩɟɪɟɦɟɧ-
ɧɵɯ ɫɤɨɪɨɫɬɟɣ ɢɯ ɞɜɢɠɟɧɢɹ. ȼɵɛɨɪ ɨɬɪɟɡɤɚ ɫ 
ɩɨɫɬɨɹɧɧɨɣ ɞɥɢɧɨɣ ɧɚ ɦɟɫɬɧɨɫɬɢ, ɤɚɤ ɜ ɪɚɛɨ-
ɬɟ [4], ɬɚɤɠɟ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢɜɟɞёɬ ɤ ɜɨɡɧɢɤ-
ɧɨɜɟɧɢɸ ɧɟɩɨɧɹɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɜɵɡɜɚɧɧɵɯ 
ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɶɸ ɞɢɫɬɚɧɰɢɢ ɨɬ ɦɟɫɬɚ 
ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ɞɨ ɫɬɨɩ-ɥɢɧɢɢ, ɩɨ-
ɷɬɨɦɭ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɤɚɱɟ-
ɫɬɜɟ ɞɢɫɬɚɧɰɢɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɢɡɦɟɪɹɟɬɫɹ ɜɪɟ-
ɦɹ ɩɪɨɟɡɞɚ, ɩɪɢɧɹɬɶ ɝɚɛɚɪɢɬɵ ɫɚɦɨɝɨ ɩɪɨɟɡ-
ɠɚɸɳɟɝɨ ɚɜɬɨɦɨɛɢɥɹ. 

Ɍɚɤɨɣ ɩɨɞɯɨɞ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɜɫɟɯ ɩɪɟɞɵ-
ɞɭɳɢɯ ɡɚɦɟɪɨɜ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɨɞɢɧ ɢɡ ɷɥɟ-
ɦɟɧɬɨɜ ɮɨɪɦɭɥɵ (1) – ɱɢɫɥɢɬɟɥɶ ɢɥɢ ɡɧɚɦɟ-
ɧɚɬɟɥɶ – ɛɵɥ ɩɨɫɬɨɹɧɧɵɦ, ɚ ɡɞɟɫɶ ɨɛɚ ɨɧɢ 
ɢɡɦɟɧɹɸɬɫɹ ɜ ɤɚɠɞɨɦ ɡɚɦɟɪɟ. ɉɪɟɢɦɭɳɟ-
ɫɬɜɨɦ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɡɚɦɟɪɚ ɋȾ ɹɜɥɹɟɬɫɹ 
ɬɨ, ɱɬɨ ɨɧ ɩɨɡɜɨɥɹɟɬ ɬɨɱɧɨ ɢ ɨɞɧɨɡɧɚɱɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ȺȾ, ɜ ɤɨɬɨ-
ɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɟɪ ɫɤɨɪɨɫɬɢ, ɯɨɬɹ ɢ 
ɬɪɟɛɭɟɬ ɩɪɢ ɷɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɢɥɢɣ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɣ ɞɥɢɧɵ ɤɚɠɞɨ-
ɝɨ ɩɪɨɟɡɠɚɸɳɟɝɨ ɦɢɦɨ ɡɚɞɚɧɧɨɝɨ ɩɨɩɟɪɟɱ-
ɧɨɝɨ ɫɟɱɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. Ɍɨɝɞɚ ɡɚɞɚɱɟɣ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɭɞɟɬ ɨɩɪɟ-
ɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɩɪɨɟɡɞɚ ɚɜɬɨɦɨɛɢ-
ɥɟɦ ɞɢɫɬɚɧɰɢɢ, ɪɚɜɧɨɣ ɟɝɨ ɞɥɢɧɟ, ɱɟɪɟɡ ɡɚ-
ɞɚɧɧɨɟ ɫɟɱɟɧɢɟ ȺȾ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜ ɞɚɧ-
ɧɨɣ ɫɬɚɬɶɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɢɦɟɧɨɜɚɬɶɫɹ 
ɩɪɨɫɬɨ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɭɠɧɨ ɡɚ-
ɮɢɤɫɢɪɨɜɚɬɶ ɞɜɚ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ – ɤɨɝɞɚ 
ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ ɩɟɪɟɫɟɤɚɟɬɫɹ ɩɟɪɟɞɧɟɣ ɢ 
ɡɚɞɧɟɣ ɬɨɱɤɚɦɢ ɚɜɬɨɦɨɛɢɥɹ, ɚ ɬɚɤɠɟ ɞɥɢɧɭ 
ɚɜɬɨɦɨɛɢɥɹ (ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɷɬɢɦɢ ɬɨɱɤɚ-
ɦɢ). ȼ ɭɫɥɨɜɢɹɯ ɨɬɫɭɬɫɬɜɢɹ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɪɢɛɨɪɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɚɤɢɯ ɢɡɦɟɪɟɧɢɣ 
ɧɚɢɥɭɱɲɢɦ ɫɩɨɫɨɛɨɦ ɢɯ ɩɪɨɜɟɞɟɧɢɹ ɹɜɥɹɟɬ-
ɫɹ ɜɢɞɟɨɮɢɤɫɚɰɢɹ ɩɪɨɰɟɫɫɚ ɞɜɢɠɟɧɢɹ ɚɜɬɨ-
ɦɨɛɢɥɟɣ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɨɣ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɝɨ ɜɢɞɟɨɪɹɞɚ. Ɍɚɤɨɣ ɫɩɨɫɨɛ, ɯɨɬɹ 
ɢ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ ɬɪɭɞɨёɦɤɢɦ, ɧɨ ɩɨɡɜɨɥɹɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɚɬɨɱɧɭɸ, ɫ ɭɱёɬɨɦ ɰɟɥɟɣ ɨɛ-
ɫɥɟɞɨɜɚɧɢɹ, ɬɨɱɧɨɫɬɶ ɡɚɦɟɪɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɪɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚ. 

ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ 
ɩɟɪɟɤɪёɫɬɤɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɋȾ Ɍɋ ɧɭɠɧɨ 
ɜɵɛɪɚɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɨ ɜɪɟɦɹ ɩɪɨ-
ɫɬɨɹ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɡɚɩɪɟɳɚɸɳɢɣ ɫɢɝɧɚɥ 
ɫɜɟɬɨɮɨɪɚ ɟɝɨ ɤɨɪɩɭɫ ɧɚɯɨɞɢɥɫɹ ɧɚɩɪɨɬɢɜ 
ɷɬɨɝɨ ɫɟɱɟɧɢɹ, ɬɨɝɞɚ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɪɚɡɪɟ-
ɲɚɸɳɟɝɨ ɫɢɝɧɚɥɚ ɫɜɟɬɨɮɨɪɚ ɛɭɞɟɬ ɭɱɢɬɵ-
ɜɚɬɶɫɹ ɜ ɫɤɨɪɨɫɬɢ ɩɪɨɟɡɞɚ ɚɜɬɨɦɨɛɢɥɹ, ɱɬɨ 
ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɪɢ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ 
ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɧɚ ɋȾ.  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ ɜ 
ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ 
ɩɪɚɜɢɥɚɦ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɭɤɪɚɢɧɫɤɢɯ 
ɜɨɞɢɬɟɥɟɣ ɢ ɪɟɚɥɶɧɨɣ ɞɥɢɧɵ Ɍɋ ɛɵɥɨ ɜɵ-
ɛɪɚɧɨ ɫɟɱɟɧɢɟ ɭɥɢɰɵ ɧɚ ɞɢɫɬɚɧɰɢɢ 1,5 ɦɟɬɪɚ 
ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜ-
ɥɟɧɧɨɝɨ ɭɫɥɨɜɢɹ ɞɥɹ ɩɟɪɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ 
ɨɱɟɪɟɞɢ ɩɟɪɟɞ ɩɟɪɟɤɪёɫɬɤɨɦ. ȼɢɞɟɨɤɚɦɟɪɚ 
ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɧɚɞ ɜɵɛɪɚɧɧɨɣ ɥɢɧɢɟɣ ɫɟɱɟɧɢɹ ɞɥɹ ɚɞɟɤɜɚɬ-
ɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɞɥɢɧɵ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɜɢɞɟɨ. 

 

ɉɪɨɝɧɨɡ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɭɫɥɨɜɢɣ 

ɞɜɢɠɟɧɢɹ 

ɂɫɯɨɞɹ ɢɡ ɩɪɨɜɟɪɹɟɦɨɣ ɝɢɩɨɬɟɡɵ, ɩɪɢ ɬɚ-
ɤɨɦ ɩɪɨɝɧɨɡɟ ɧɟɨɛɯɨɞɢɦɨ ɞɚɬɶ ɨɬɜɟɬ ɧɚ ɜɨ-
ɩɪɨɫ: Ʉɚɤ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɩɚɪɚɦɟɬɪ ɮɨɪɦɵ 
ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɋȾ ɚɜ-
ɬɨɦɨɛɢɥɟɣ, ɬɨɱɧɟɟ ɩɪɢ ɟё ɫɧɢɠɟɧɢɢ, ɜɫɥɟɞ-
ɫɬɜɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɟɩɹɬɫɬɜɢɣ ɞɜɢɠɟɧɢɸ 
ɧɚ ȺȾ? ɉɚɪɚɦɟɬɪ ɮɨɪɦɵ n  ɧɚɩɪɹɦɭɸ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦɢ ɦɨɦɟɧɬɚɦɢ ɫɥɭɱɚɣɧɨɣ 

ɋȾ – ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ 
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ɩɨɷɬɨɦɭ ɞɥɹ ɩɪɨɝɧɨɡɚ ɩɚɪɚɦɟɬɪɚ ɮɨɪɦɵ ɝɚɦ-
ɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɷɬɢ 
ɦɨɦɟɧɬɵ ɜ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ. 

ɂɡɜɟɫɬɧɵɦɢ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɱɢɫɥɟɧ-
ɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨ-
ɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ ɦɨɝɭɬ ɫɱɢɬɚɬɶɫɹ ɟё ɩɚɪɚ-
ɦɟɬɪɵ ɜ ɫɜɨɛɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ, ɩɪɢ-
ɜɟɞɟɧɧɵɟ ɜ ɪɚɛɨɬɟ [13], ɢ ɜ ɭɫɥɨɜɢɹɯ ɭɡɤɨɣ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ [4]. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɜ [13] ɩɪɢɜɨɞɢɬɫɹ ɪɟɝɪɟɫɫɢ-
ɨɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ 
ɋȾ vk  ɨɬ ɫɚɦɨɣ ɫɤɨɪɨɫɬɢ ɜ ɞɢɚɩɚɡɨɧɟ ɦɟɠɞɭ 
18 ɢ 35 ɦɢɥɶ/ɱɚɫ (29 ɢ 56,4 ɤɦ/ɱɚɫ): 

 

vkv  0078,0448,0 .  (3) 

 

Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɩɨɫɬɪɨɟɧɚ ɧɚ ɧɚɛɥɸɞɟɧɢɹɯ 
(ɨɤɨɥɨ 100 ɟɞ.) ɡɚ ɫɜɨɛɨɞɧɵɦ ɞɜɢɠɟɧɢɟɦ ɚɜ-
ɬɨɦɨɛɢɥɟɣ ɜ ɝɨɪɨɞɫɤɨɣ ɱɟɪɬɟ. Ɏɚɤɬɢɱɟɫɤɢɟ 
ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɞɥɹ ɷɬɨɝɨ 

ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɤɨɥɟɛɥɸɬɫɹ 
ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,17 ɞɨ 0,33. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ   ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚ-
ɩɚɡɨɧɚ ɫɤɨɪɨɫɬɟɣ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 5,10 ɞɨ 
6,93 ɦɢɥɶ/ɱɚɫ (8,21 ɢ 11,16 ɤɦ/ɱɚɫ). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɞɥɹ ɫɜɨɛɨɞɧɵɯ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ 
_

maxmax v  , ɷɬɨ, 
ɫɨɝɥɚɫɧɨ ɡɚɜɢɫɢɦɨɫɬɢ (2), ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɶ-
ɲɨɦɭ ɡɧɚɱɟɧɢɸ ɩɚɪɚɦɟɬɪɚ ɮɨɪɦɵ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ: 

 

1max n .  (4) 

 
Ⱦɥɹ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɪɚɛɨɬɟ [11] ɤɨɷɮɮɢ-

ɰɢɟɧɬɨɜ ɜɚɪɢɚɰɢɢ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɮɨɪ-
ɦɵ ɩɨ (4) ɡɚɤɥɸɱɟɧɵ ɜ ɢɧɬɟɪɜɚɥɟ 

 6,34;2,9max n . ɉɪɢ ɧɢɯ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɢɦɟɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɫɢɦɦɟɬɪɢɱɧɭɸ ɮɨɪɦɭ. 

Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɦɩɢɪɢɱɟ-
ɫɤɢɦ ɧɚɛɥɸɞɟɧɢɹɦ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɋȾ, ɱɬɨ ɫ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɪɚɜɧɨɡɧɚɱɧɨ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɫ ɛɨɥɶ-
ɲɢɦ ɩɚɪɚɦɟɬɪɨɦ ɮɨɪɦɵ [12]. 

ɂɫɯɨɞɹ ɢɡ ɡɚɜɢɫɢɦɨɫɬɢ (3), ɫɬɚɧɞɚɪɬɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɫɨɤɪɚɳɟɧɢɢ 
ɋȾ, ɧɨ ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ ɢ ɜ ɩɪɟɞɟɥɶɧɨɦ ɫɥɭ-

ɱɚɟ: ɩɪɢ 0
_

v  ɨɧɨ ɫɨɫɬɚɜɥɹɟɬ 
_

0,448 v   , ɚ 
ɩɚɪɚɦɟɬɪ ɮɨɪɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɭɞɟɬ ɪɚɜ-
ɧɹɬɶɫɹ 982,4n . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɜɢɫɢɦɨɫɬɶ 
(3) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɟ 
ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɮɨɪɦɭ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ. 
ɇɨ ɡɞɟɫɶ ɧɭɠɧɨ ɭɱɟɫɬɶ ɨɝɪɚɧɢɱɟɧɧɵɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɪɟɝɪɟɫɫɢɨɧɧɨɣ ɦɨɞɟɥɢ ɢ ɧɟɨɛɯɨ-

ɞɢɦɨɫɬɶ ɫ ɨɫɬɨɪɨɠɧɨɫɬɶɸ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟ-
ɡɭɥɶɬɚɬɚɦ ɬɚɤɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ɗɬɨ ɨɫɨ-
ɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ, ɤɨɝɞɚ ɧɟɡɚɜɢɫɢɦɵɣ ɩɪɢ-
ɡɧɚɤ, ɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɋȾ, ɜɵɯɨɞɢɬ ɡɚ 
ɩɪɟɞɟɥɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɹɞɚ, ɧɚ ɤɨɬɨɪɨɦ 
ɦɨɞɟɥɶ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ 
ɫɢɬɭɚɰɢɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ɚɜɬɨɦɨɛɢɥɟɣ ɩɟɪɟɞ 
ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ «ɩɪɨɦɟɠɭɬɨɱɧɵɣ» 
ɫɥɭɱɚɣ ɫ ɭɡɤɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɶɸ [4]. ȼ ɧёɦ 
ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɟɣ ɭɩɚɥɚ ɞɨ 
21,56 ɤɦ/ɱ, ɚ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɪɢ 
ɷɬɨɦ ɨɫɬɚɥɨɫɶ ɜ ɩɪɟɞɟɥɚɯ, ɭɤɚɡɚɧɧɵɯ ɜ ɪɚɛɨ-
ɬɟ [11], – 8,35 ɤɦ/ɱ. ɉɚɪɚɦɟɬɪ ɮɨɪɦɵ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɜɟɧ 6,666, ɨɧ ɭɦɟɧɶɲɢɥɫɹ 
ɡɚ ɫɱёɬ ɩɚɞɟɧɢɹ ɋȾ ɢ ɧɟɫɤɨɥɶɤɨ ɩɪɢɛɥɢɡɢɥɫɹ 
ɤ ɟɞɢɧɢɰɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɨɛɨɞɧɵɦɢ 
ɭɫɥɨɜɢɹɦɢ ɞɜɢɠɟɧɢɹ. ɗɬɢ ɬɟɧɞɟɧɰɢɢ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɬ ɝɢɩɨɬɟɡɟ ɨ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɢ 
ɋȾ, ɧɨ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɨɱɟɧɶ ɨɝɪɚɧɢɱɟɧɧɵɟ 
ɭɤɚɡɚɧɢɹ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɚɪɢɚɧɬɚ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɜ ɞɪɭɝɢɯ ɭɫɥɨɜɢɹɯ. 

Ɂɞɟɫɶ ɧɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɨɛɨ-
ɢɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɦɨɦɟɧɬɨɜ ɫɥɭɱɚɣɧɨɣ ɋȾ 
ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɩɨɜɟɞɟɧɢɹ ɪɚɡɧɵɯ ɜɨ-
ɞɢɬɟɥɟɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤɠɟ 
ɫɢɥɶɧɨ ɡɚɜɢɫɹɬ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɚɦɢɯ ɨɝɪɚ-
ɧɢɱɟɧɢɣ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵ-
ɲɟɢɡɥɨɠɟɧɧɨɝɨ,  ɦɨɠɧɨ ɞɚɬɶ ɬɨɥɶɤɨ ɜɟɫɶɦɚ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɩɪɨɝɧɨɡ ɡɧɚɱɟɧɢɣ ɷɬɢɯ 
ɦɨɦɟɧɬɨɜ ɞɥɹ ɫɢɬɭɚɰɢɢ ɫɨ ɫɬɨɩ-ɥɢɧɢɟɣ ɝɨ-
ɪɨɞɫɤɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ. 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɡɤɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɶɸ, 
ɪɟɝɭɥɢɪɭɟɦɵɣ ɩɟɪɟɤɪёɫɬɨɤ ɛɭɞɟɬ ɩɪɢɱɢɧɨɣ 

ɩɨɹɜɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɋȾ, ɨɱɟɧɶ ɛɥɢɡɤɢɯ ɤ 0, 

ɡɚ ɫɱёɬ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɨɬɨɪɵɟ ɩɨɞɴɟɯɚɥɢ ɤ 
ɩɟɪɟɤɪёɫɬɤɭ ɧɚ ɡɚɩɪɟɳɚɸɳɢɣ ɫɢɝɧɚɥ ɢ ɨɠɢ-
ɞɚɸɬ ɜɤɥɸɱɟɧɢɹ ɪɚɡɪɟɲɚɸɳɟɝɨ ɫɢɝɧɚɥɚ ɫɜɟ-
ɬɨɮɨɪɚ. ɇɨ ɭɫɥɨɜɢɹ ɩɪɨɟɡɞɚ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 
ɪɚɡɪɟɲɚɸɳɢɣ ɫɢɝɧɚɥ ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɢɹ 
ɬɨɥɶɤɨ ɜ ɜɢɞɟ ɞɪɭɝɢɯ ɭɱɚɫɬɧɢɤɨɜ ɞɜɢɠɟɧɢɹ, 
ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɩɨɹɜɥɟɧɢɹ ɜ ɜɵɛɨ-
ɪɨɱɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɫɤɨɪɨɫɬɟɣ. ɗɬɢ ɫɨɨɛɪɚɠɟɧɢɹ ɨ ɪɚɫɲɢɪɟɧɢɢ 
ɞɢɚɩɚɡɨɧɚ ɫɤɨɪɨɫɬɟɣ ɩɪɢɜɨɞɹɬ ɤ ɡɚɤɥɸɱɟɧɢɸ 
ɨ ɬɨɦ, ɱɬɨ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɋȾ ɞɨɥɠ-
ɧɨ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɢ-
ɬɭɚɰɢɟɣ ɭɡɤɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. Ɉɠɢɞɚɬɶ ɡɧɚ-
ɱɢɬɟɥɶɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ (ɢɥɢ ɪɨɫɬɚ) ɫɪɟɞɧɟɣ 
ɫɤɨɪɨɫɬɢ ɩɪɨɟɡɞɚ ɚɜɬɨɦɨɛɢɥɹɦɢ ɫɬɨɩ-ɥɢɧɢɢ 
ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɭɡɤɢɦ ɭɱɚɫɬɤɨɦ, ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɩɨɫɤɨɥɶɤɭ 
ɞɢɚɩɚɡɨɧ ɫɤɨɪɨɫɬɟɣ ɪɚɫɲɢɪɹɟɬɫɹ ɜ ɨɛɟ ɫɬɨ-
ɪɨɧɵ. ɂɡ ɷɬɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɦɨɠɧɨ ɫɮɨɪɦɭ-
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ɥɢɪɨɜɚɬɶ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɤɨɪɨɫɬɶɸ ɚɜɬɨɦɨɛɢɥɟɣ ɩɟɪɟɞ 
ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɫɥɟ-
ɞɭɟɬ ɨɠɢɞɚɬɶ ɫɨɤɪɚɳɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɮɨɪɦɵ 
ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɡɤɨɣ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɶɸ, ɡɚ ɫɱёɬ ɪɨɫɬɚ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɨɬɤɥɨɧɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɜ ɜɵɛɨɪɤɟ. ɇɚɫɤɨɥɶɤɨ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɛɭɞɟɬ ɷɬɨ ɫɨɤɪɚɳɟɧɢɟ ɢ ɤɚɤ 
ɛɥɢɡɤɨ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɪɢ-
ɛɥɢɡɢɬɫɹ ɤ ɫɜɨɟɦɭ ɱɚɫɬɧɨɦɭ ɫɥɭɱɚɸ – ɷɤɫɩɨ-
ɧɟɧɰɢɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ – ɞɥɹ ɩɨɞ-
ɬɜɟɪɠɞɟɧɢɹ ɝɢɩɨɬɟɡɵ [4] ɡɧɚɱɟɧɢɹ ɧɟ ɢɦɟɟɬ, 
ɚ ɬɨɥɶɤɨ ɩɪɟɞɨɫɬɚɜɢɬ ɧɟɤɨɬɨɪɭɸ ɨɰɟɧɤɭ ɫɬɟ-
ɩɟɧɢ ɫɥɨɠɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɬɭɚɰɢɢ. 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɨɰɟɧɤɚ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ 

ɝɨɪɨɞɫɤɨɝɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ 
Ʉɥɸɱɟɜɵɦ ɦɨɦɟɧɬɨɦ, ɨɩɪɟɞɟɥɢɜɲɢɦ ɜɵ-

ɛɨɪ ɩɟɪɟɤɪёɫɬɤɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɛɥɸɞɟ-
ɧɢɣ, ɫɬɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɜɢɞɟɨɧɚ-
ɛɥɸɞɟɧɢɹ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɬ.ɟ. ɡɚ 
1,5 ɦɟɬɪɚ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɩɨɞ ɩɪɹɦɵɦ 
ɭɝɥɨɦ ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɩɪɨɟɡɠɚɸ-
ɳɢɯ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ɍɚɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɥɚ ɧɚɣɞɟɧɚ ɧɚ ɩɟɪɟ-
ɫɟɱɟɧɢɢ ɭɥɢɰ əɪɨɫɥɚɜɚ Ɇɭɞɪɨɝɨ ɫ ɭɥɢɰɟɣ 
Ⱥɥɱɟɜɫɤɢɯ ɩɪɢ ɩɨɞɴɟɡɞɟ ɫɨ ɫɬɨɪɨɧɵ ɭɥɢɰɵ 
ɋɭɦɫɤɨɣ ɜ ɝ. ɏɚɪɶɤɨɜɟ (ɪɢɫ. 1). 

 

 
 

Ɋɢɫ. 1. ɍɱɚɫɬɨɤ ɭɥɢɰɵ əɪɨɫɥɚɜɚ Ɇɭɞɪɨɝɨ, 
ɜɵɛɪɚɧɧɵɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ, 
ɫ ɭɤɚɡɚɧɢɟɦ ɫɟɱɟɧɢɹ ɞɨɪɨɝɢ ɞɥɹ ɋȾ 
 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɫɜɟɬɨɮɨɪɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɩɟɪɟɤɪёɫɬɤɟ ɫɨɫɬɚɜɥɹɟɬ 
60 ɫ, ɢɡ ɤɨɬɨɪɵɯ ɪɚɡɪɟɲɚɸɳɚɹ ɮɚɡɚ ɞɥɹ ɜɵ-
ɛɪɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ (ɧɚ ɪɢɫ. 1 – 

ɫɩɪɚɜɚ ɧɚɥɟɜɨ) ɪɚɜɧɚ 20 ɫ. Ɉɛɫɥɟɞɨɜɚɧɢɟ 
ɩɪɨɜɨɞɢɥɨɫɶ ɬɪɢ ɱɚɫɚ (ɫ 815

 ɞɨ 1115
) ɢ ɨɯɜɚɬɢ-

ɥɨ ɛɨɥɟɟ ɱɟɬɵɪёɯ ɫɨɬɟɧ ɚɜɬɨɦɨɛɢɥɟɣ. 
Ɉɛɪɚɛɨɬɤɚ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɜɤɥɸɱɚɥɚ ɜ 

ɫɟɛɹ ɮɢɤɫɚɰɢɸ ɜɪɟɦɟɧɢ ɩɟɪɟɫɟɱɟɧɢɹ ɜɵ-
ɛɪɚɧɧɨɝɨ ɫɟɱɟɧɢɹ ɫɧɚɱɚɥɚ ɩɟɪɟɞɧɟɣ, ɚ ɡɚɬɟɦ 

ɡɚɞɧɟɣ ɬɨɱɤɚɦɢ ɚɜɬɨɦɨɛɢɥɹ, ɚ ɬɚɤɠɟ ɡɚɦɟɪ 
ɞɥɢɧɵ ɚɜɬɨɦɨɛɢɥɹ ɫ ɩɨɦɨɳɶɸ ɛɟɫɩɥɚɬɧɨɣ 
ɷɤɪɚɧɧɨɣ ɥɢɧɟɣɤɢ mySize. Ɉɛɳɢɟ ɪɟɡɭɥɶɬɚɬɵ 
ɨɛɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1. 

 
Ɍɚɛɥɢɰɚ 1 – ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  
ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ  

ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɩɟɪɟɤɪёɫɬɤɚ 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɛɨɪɤɢ  Ɂɧɚɱɟɧɢɟ, ɦ/ɫ 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɛɥɸɞɟɧɢɣ, ɟɞ. 403 

Ɇɢɧɢɦɭɦ 0,07 

Ɇɚɤɫɢɦɭɦ 19,12 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 5,30 

ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 4,94 

ɉɚɪɚɦɟɬɪ ɦɚɫɲɬɚɛɚ 4,602 

ɉɚɪɚɦɟɬɪ ɮɨɪɦɵ 1,152 

 

ɂɡ ɬɚɛɥɢɰɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 
ɩɪɨɟɡɞɚ ɭɱɚɫɬɤɚ, ɞɥɢɧɨɣ ɜ ɝɚɛɚɪɢɬ ɚɜɬɨɦɨɛɢ-
ɥɹ, ɱɟɪɟɡ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɭɥ. əɪɨɫɥɚ-
ɜɚ Ɇɭɞɪɨɝɨ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨ-
ɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɫ ɭɥ. Ⱥɥɱɟɜɫɤɢɯ ɧɟɫɤɨɥɶɤɨ 
ɫɧɢɡɢɥɚɫɶ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɤɨɪɨɫɬɶɸ ɩɪɨ-
ɟɡɞɚ «ɭɡɤɨɝɨ ɦɟɫɬɚ» [4]. Ȼɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ 
ɜɨɡɪɨɫɥɨ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɋȾ, ɱɬɨ 
ɜɩɨɥɧɟ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɡɚɦɟɬɧɵɦ ɪɚɫɲɢ-
ɪɟɧɢɟɦ ɞɢɚɩɚɡɨɧɚ ɟё ɤɨɥɟɛɚɧɢɣ. 

Ɍɚɤɢɟ ɫɟɪɶёɡɧɵɟ ɢɡɦɟɧɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɦɨɦɟɧɬɨɜ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɋȾ ɭɤɚɡɵɜɚ-
ɸɬ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ: ɫɢɥɶɧɨ ɜɵɪɨɫ ɩɚɪɚ-
ɦɟɬɪ ɦɚɫɲɬɚɛɚ, ɚ ɩɚɪɚɦɟɬɪ ɮɨɪɦɵ ɫɧɢɡɢɥɫɹ 
ɢ ɩɪɢɛɥɢɡɢɥɫɹ ɜɩɥɨɬɧɭɸ ɤ 1. 

ɉɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ɪɹɞɚ 
ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɢ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ 
STATISTICA 10 ɫ ɩɨɦɨɳɶɸ ɤɪɢɬɟɪɢɹ Ʉɨɥ-
ɦɨɝɨɪɨɜɚ-ɋɦɢɪɧɨɜɚ (ɪɢɫ. 2). 

 

 
 

Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬ ɩɨɞɛɨɪɚ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟ-

ɥɟɧɢɹ ɞɥɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢ-
ɥɟɣ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟ-
ɪɟɤɪёɫɬɤɚ 
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ɉɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɞɛɨɪɚ ɞɥɹ 
ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ ɤɪɢɬɟɪɢɹ Ʉɨɥɦɨɝɨɪɨɜɚ-

ɋɦɢɪɧɨɜɚ, ɬ.ɟ.  5 %, ɭɞɚɥɨɫɶ ɞɨɛɢɬɶɫɹ ɬɨɥɶɤɨ 
ɞɥɹ ɪɚɡɛɢɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɹɞɚ ɧɚ 3 ɢɧ-
ɬɟɪɜɚɥɚ. Ʉɪɢɬɟɪɢɣ ɉɢɪɫɨɧɚ ɞɥɹ ɬɚɤɢɯ ɭɫɥɨ-
ɜɢɣ ɧɟ ɩɪɢɦɟɧɢɦ. Ƚɢɩɨɬɟɡɚ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɤɨɥɟɛɚɧɢɣ ɋȾ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟ-
ɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɧɚ ɩɪɢɦɟɪɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɭɥɢɰ əɪɨɫɥɚɜɚ Ɇɭɞɪɨɝɨ ɢ Ⱥɥɱɟɜɫɤɢɯ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɬɚɤɠɟ ɧɟ ɨɬɜɟɪɝɚɟɬɫɹ, ɜɩɥɨɬɶ 
ɞɨ ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ 15 %. 

Ɍɚɤɨɣ ɪɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡɵ ɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɢɫɚɧɢɹ ɤɨɥɟɛɚɧɢɣ ɋȾ ɝɚɦɦɚ-

ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɦɨɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢ-
ɧɹɬɶ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɯɨɬɹ ɢ ɧɟɫɤɨɥɶɤɨ 
ɭɫɥɨɜɧɨ. Ɉɞɧɨɤɪɚɬɧɨɟ ɧɟɨɬɜɟɪɠɟɧɢɟ ɩɨɞɨɛ-
ɧɨɣ ɝɢɩɨɬɟɡɵ ɧɟ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ 
ɟё ɩɨɞɬɜɟɪɠɞɟɧɢɟ, ɩɨɷɬɨɦɭ ɧɟ ɫɚɦɚɹ ɜɵɫɨɤɚɹ 
ɜɟɪɨɹɬɧɨɫɬɶ ɤɪɢɬɟɪɢɹ Ʉɨɥɦɨɝɨɪɨɜɚ-

ɋɦɢɪɧɨɜɚ (ɦɟɧɶɲɟ 20 %) ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɤɨɪɨɫɬɶɸ ɚɜɬɨɦɨɛɢɥɟɣ ɩɟ-
ɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ. 
ɉɪɢ ɷɬɨɦ ɨɛɨɛɳɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɜɨɡɦɨɠɧɨ 
ɞɨɛɢɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɡɚ ɫɱёɬ ɪɚɫɫɦɨɬɪɟɧɢɹ 
ɞɪɭɝɢɯ ɰɢɤɥɨɜ ɫɜɟɬɨɮɨɪɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɧɨ ɢ ɡɚ ɫɱёɬ ɩɨɢɫɤɚ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɪɭɝɢɯ 
ɩɪɟɩɹɬɫɬɜɢɣ ɫɜɨɛɨɞɧɨɦɭ ɞɜɢɠɟɧɢɸ ɚɜɬɨɦɨ-
ɛɢɥɟɣ. 

Ȼɥɢɡɨɫɬɶ ɩɚɪɚɦɟɬɪɚ ɮɨɪɦɵ ɝɚɦɦɚ-ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ ɤ ɟɞɢɧɢɰɟ ɬɚɤɠɟ ɫɨɡɞɚёɬ ɜɨɡɦɨɠɧɨ-
ɫɬɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡɵ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɩɨɥɭɱɟɧɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɪɹɞɚ ɋȾ ɷɤɫ-
ɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ (ɪɢɫ. 3). 

 

 
 

Ɋɢɫ. 3. Ɋɟɡɭɥɶɬɚɬ ɩɨɞɛɨɪɚ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜ-
ɬɨɦɨɛɢɥɟɣ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟ-
ɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ 

 

ȼ ɫɥɭɱɚɟ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɡɧɚɱɢɦɨɫɬɶ ɤɪɢɬɟɪɢɹ Ʉɨɥɦɨɝɨɪɨɜɚ-

ɋɦɢɪɧɨɜɚ ɩɪɢ ɬɨɦ ɠɟ ɪɚɡɛɢɟɧɢɢ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɨɝɨ ɪɹɞɚ ɧɚ 3 ɢɧɬɟɪɜɚɥɚ ɫɧɢɡɢɥɚɫɶ ɞɨ 
ɭɪɨɜɧɹ ɦɟɧɟɟ 15 %. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɛɳɟɣ ɝɢɩɨɬɟɡɵ ɨ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɨɩɢɫɚɧɢɹ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɪɨɟɡɞɚ ɚɜɬɨɦɨɛɢɥɹɦɢ ɩɨ-
ɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭ-
ɥɢɪɭɟɦɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɟɦ, ɬɚɤɨɣ ɪɟɡɭɥɶɬɚɬ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɬɨɥɶɤɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɧɟɨɩɪɨɜɟɪɠɟɧɢɟɦ 
ɝɢɩɨɬɟɡɵ, ɧɨ ɧɟ ɟё ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɥɟɞɭɟɬ ɩɪɨɞɨɥɠɢɬɶ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋȾ ɜ ɪɚɡɥɢɱɧɵɯ 
ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ, ɬɨ ɟɫɬɶ ɧɚɣɬɢ ɟɳё ɛɨɥɟɟ 
ɭɫɥɨɠɧɟɧɧɵɟ (ɫɬɟɫɧɟɧɧɵɟ) ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨ-
ɜɟɪɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɋȾ ɜ ɧɢɯ ɷɤɫɩɨɧɟɧɰɢɚɥɶ-
ɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ. 

 

ȼɵɜɨɞɵ 

ȼɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɦɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɹ ɋȾ Ɍɋ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ 
ɡɚɦɟɪɚɯ ɜɪɟɦɟɧɢ ɩɪɨɟɡɞɚ ɭɱɚɫɬɤɚ ɢ ɟɝɨ ɞɥɢ-
ɧɵ, ɩɪɟɞɩɨɥɚɝɚɸɬ ɪɚɫɫɦɨɬɪɟɧɢɟ ɩɨɥɭɱɟɧɧɨɝɨ 
ɪɟɡɭɥɶɬɚɬɚ ɤɚɤ ɦɨɦɟɧɬɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɜɵ-
ɞɜɢɝɚɹ ɩɪɢ ɷɬɨɦ ɠёɫɬɤɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɜɵ-
ɛɨɪ ɦɟɫɬɚ ɩɪɨɜɟɞɟɧɢɹ ɨɛɫɥɟɞɨɜɚɧɢɹ. ɋɢɬɭɚ-
ɰɢɹ ɫɨ ɋȾ ɩɟɪɟɞ ɫɬɨɩ-ɥɢɧɢɟɣ ɪɟɝɭɥɢɪɭɟɦɨɝɨ 
ɩɟɪɟɤɪёɫɬɤɚ ɬɪɟɛɭɟɬ ɩɟɪɟɯɨɞɚ ɨɬ ɦɨɦɟɧɬɚɥɶ-
ɧɨɣ ɫɤɨɪɨɫɬɢ ɤ ɟё ɞɪɭɝɨɦɭ ɜɚɪɢɚɧɬɭ – ɫɤɨɪɨ-
ɫɬɢ ɩɪɟɨɞɨɥɟɧɢɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɝɚɛɚ-
ɪɢɬɨɦ ɚɜɬɨɦɨɛɢɥɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ 
ɩɪɢɧɹɬɵɯ ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ 
ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɛɥɸɞɟɧɢɣ ɛɟɡ ɩɨɬɟɪɢ 
ɫɪɚɜɧɢɦɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɞɪɭɝɢɦɢ ɫɥɭɱɚɹ-
ɦɢ ɭɫɥɨɠɧɟɧɢɹ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ Ɍɋ. 

Ɋɟɡɭɥɶɬɚɬɵ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɮɚɤɬɢɱɟɫɤɨɣ 
ɋȾ ɧɚ ɪɟɝɭɥɢɪɭɟɦɨɦ ɩɟɪɟɫɟɱɟɧɢɢ ɭɥɢɰ əɪɨ-
ɫɥɚɜɚ Ɇɭɞɪɨɝɨ ɢ Ⱥɥɱɟɜɫɤɢɯ ɜ ɝ. ɏɚɪɶɤɨɜɟ 

ɩɪɢɜɨɞɹɬ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɞɚɧɧɵɣ ɪɟɝɭɥɢɪɭɟ-
ɦɵɣ ɩɟɪɟɤɪёɫɬɨɤ ɡɚɦɟɬɧɨ ɭɫɥɨɠɧɹɟɬ ɭɫɥɨɜɢɹ 
ɞɜɢɠɟɧɢɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɡɤɨɣ ɩɪɨɟɡɠɟɣ 
ɱɚɫɬɶɸ [4]. ɗɬɨ ɧɚɯɨɞɢɬ ɫɜɨɟ ɨɬɪɚɠɟɧɢɟ ɜ 
ɫɧɢɠɟɧɢɢ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɪɨɫɬɟ ɟё ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ. 

Ɍɚɤɢɟ ɭɫɥɨɜɢɹ ɩɪɢɜɨɞɹɬ ɤ ɨɠɢɞɚɟɦɵɦ ɢɡ-
ɦɟɧɟɧɢɹɦ ɩɚɪɚɦɟɬɪɚ ɮɨɪɦɵ ɝɚɦɦɚ-ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ, ɩɪɢɝɨɞɧɨɝɨ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɨɥɭɱɟɧ-
ɧɨɝɨ ɪɹɞɚ ɫɤɨɪɨɫɬɟɣ. ɉɪɢ ɷɬɨɦ ɭɫɥɨɜɢɹ ɝɪɭɩ-
ɩɢɪɨɜɤɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɋȾ ɢɡɦɟɧɹɸɬ-
ɫɹ ɧɚ ɬɪɢ ɢɧɬɟɪɜɚɥɚ, ɤɨɝɞɚ ɝɢɩɨɬɟɡɚ ɨɛ ɟɟ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ 
ɧɟ ɨɩɪɨɜɟɪɝɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ ɤɪɢ-
ɬɟɪɢɹ ɫɨɝɥɚɫɢɹ (15 %), ɚ ɬɚɤɠɟ ɫɚɦɨ ɡɧɚɱɟɧɢɟ 
ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɢ ɩɪɨɞɨɥɠɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ 
ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
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Ʉ ɬɚɤɨɦɭ ɠɟ ɜɵɜɨɞɭ ɩɪɢɜɨɞɢɬ ɢ ɩɪɨɜɟɪɤɚ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɋȾ ɩɟɪɟɞ ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɟɪɟ-
ɤɪёɫɬɤɨɦ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɸ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɤɚɡɵɜɚɹ ɧɚ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɩɨɢɫɤɚ ɫɢɬɭɚɰɢɣ, ɟɳё ɛɨɥɶɲɟ ɨɫɥɨɠ-
ɧɹɸɳɢɯ ɭɫɥɨɜɢɹ ɞɜɢɠɟɧɢɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɡɚɩɪɟɬɨɦ ɞɜɢɠɟɧɢɹ, ɡɚɧɢɦɚɸɳɢɦ ɞɜɟ ɬɪɟɬɢ 
ɜɪɟɦɟɧɢ ɰɢɤɥɚ ɫɜɟɬɨɮɨɪɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
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Ɋɨɡɩɨɞɿɥ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɿɜ ɩɟɪɟɞ 
ɫɬɨɩ-ɥɿɧɿєɸ ɦɿɫɶɤɨɝɨ ɪɟɝɭɥɶɨɜɚɧɨɝɨ ɩɟɪɟɯɪɟɫɬɹ 
Аɧɨɬɚɰіɹ. ɉɪɨɛɥɟɦɚ. Шɜɢɞɤɿɫɬɶ ɚɜɬɨɦɨɛɿɥɹ є 
ɧɚɣɜɚɠɥɢɜɿɲɢɦ ɩɨɤɚɡɧɢɤɨɦ ɪɿɜɧɹ ɨɪɝɚɧɿɡɚɰɿʀ ɞɨ-
ɪɨɠɧɶɨɝɨ ɪɭɯɭ ɜ ɭɦɨɜɚɯ ɫɮɨɪɦɨɜɚɧɨʀ ɜɭɥɢɱɧɨ-

ɞɨɪɨɠɧɶɨʀ ɦɟɪɟɠɿ. Шɜɢɞɤɿɫɬɶ ɚɜɬɨɦɨɛɿɥɹ ɭ ɩɟ-
ɜɧɨɦɭ ɦɿɫɰɿ ɬɚ ɜ ɤɨɧɤɪɟɬɧɢɣ ɱɚɫ ɛɟɡɭɦɨɜɧɨ є ɜɢ-
ɩɚɞɤɨɜɨɸ, ɚ ɬɨɦɭ ɦɚє ɨɩɢɫɭɜɚɬɢɫɹ ɡɚɤɨɧɨɦ ɪɨɡ-
ɩɨɞɿɥɭ. Ɂɚɝɚɥɶɧɨ ɜɿɞɨɦɢɣ  ɡɚɤɨɧ ɪɨɡɩɨɞɿɥɭ ɲɜɢɞ-
ɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɭ ɜɿɥɶɧɢɯ ɭɦɨɜɚɯ ɪɭɯɭ ɬɪɚɧɫ-
ɮɨɪɦɭєɬɶɫɹ ɜ ɿɧɲɢɣ ɪɨɡɩɨɞɿɥ ɭ ɜɢɩɚɞɤɭ ɭɫɤɥɚɞ-
ɧɟɧɧɹ ɰɢɯ ɭɦɨɜ. ɇɚɣɝɿɪɲɢɦɢ ɭɦɨɜɚɦɢ ɦɨɠɭɬɶ 
ɜɜɚɠɚɬɢɫɹ ɬɿ, ɡɚ ɹɤɢɯ ɚɜɬɨɦɨɛɿɥɶ ɡɦɭɲɟɧɢɣ ɩɨɜ-
ɧɿɫɬɸ ɡɭɩɢɧɢɬɶɫɹ ɬɚ ɫɬɨɹɬɢ ɞɟɹɤɢɣ ɱɚɫ ɜ ɨɱɿɤɭ-
ɜɚɧɧɿ ɞɨɡɜɨɥɭ ɧɚ ɩɨɞɚɥɶɲɢɣ ɪɭɯ. Ɉɞɧɢɦ ɡ ɬɚɤɢɯ 
ɜɢɩɚɞɤɿɜ є ɪɟɝɭɥɶɨɜɚɧɿ ɩɟɪɟɯɪɟɫɬɹ, ɚ ɬɨɦɭ ɜɫɬɚ-
ɧɨɜɥɟɧɧɹ ɪɨɡɩɨɞɿɥɭ ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɹ ɜ ɰɢɯ 
ɭɦɨɜɚɯ є ɚɤɬɭɚɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ, ɞɥɹ ɪɿɲɟɧɧɹ ɹɤɨ-
ɝɨ ɧɟɨɛɯɿɞɧɨ ɜɩɪɨɜɚɞɢɬɢ ɧɨɜɟ ɩɨɧɹɬɬɹ ɲɜɢɞɤɨɫ-
ɬɿ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ. Мɟɬɚ: ɩɟɪɟɜɿɪɤɚ ɝɿɩɨɬɟɡɢ 
ɩɪɨ ɦɨɠɥɢɜɿɫɬɶ ɨɩɢɫɭ ɤɨɥɢɜɚɧɶ ɋȾ ɩɟɪɟɞ ɫɬɨɩ-

ɥɿɧɿєɸ ɪɟɝɭɥɶɨɜɚɧɨɝɨ ɩɟɪɟɯɪɟɫɬɹ ɩɨɤɚɡɨɜɢɦ ɡɚɤɨ-
ɧɨɦ ɪɨɡɩɨɞɿɥɭ. Мɟɬɨɞɨɥɨɝіɹ: ɪɨɡɪɨɛɥɹɧɧɹ ɦɟɬɨ-
ɞɢɤɢ ɜɢɦɿɪɸɜɚɧɧɹ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɬɪɚɧɫɩɨɪɬɧɢɯ 
ɡɚɫɨɛɿɜ ɩɟɪɟɞ ɫɬɨɩ-ɥɿɧɿєɸ ɦɿɫɶɤɨɝɨ ɪɟɝɭɥɶɨɜɚɧɨɝɨ 
ɩɟɪɟɯɪɟɫɬɹ ɧɚ ɩɿɞɫɬɚɜɿ ʀʀ ɩɨɧɹɬɬɹ ɹɤ ɫɟɪɟɞɧɶɨʀ 
ɲɜɢɞɤɨɫɬɿ ɩɪɨʀɡɞɭ ɝɚɛɚɪɢɬɭ ɚɜɬɨɦɨɛɿɥɹ ɱɟɪɟɡ 
ɩɨɩɟɪɟɱɧɢɣ ɩɟɪɟɪɿɡ ɞɨɪɨɝɢ.  Вɧɚɫɥɿɞɨɤ ɫɩɨɫɬɟɪɟ-
ɠɟɧɧɹ ɡɚ ɮɚɤɬɢɱɧɨɸ ɋȾ ɧɚ ɪɟɝɭɥɶɨɜɚɧɨɦɭ ɩɟɪɟ-

ɯɪɟɫɬɿ ɦɨɠɧɚ ɞɿɣɬɢ ɜɢɫɧɨɜɤɭ ɩɪɨ ɬɟ, ɳɨ ɪɟɝɭ-
ɥɶɨɜɚɧɟ ɩɟɪɟɯɪɟɫɬɹ ɦɨɠɟ ɩɨɦɿɬɧɨ ɭɫɤɥɚɞɧɢɬɢ 
ɭɦɨɜɢ ɪɭɯɭ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɜɭɡɶɤɨʀ ɩɪɨʀɠɞɠɨʀ ɱɚ-
ɫɬɢɧɢ, ɿ ɰɟ ɡɧɚɯɨɞɢɬɶ ɫɜɨє ɜɿɞɨɛɪɚɠɟɧɧɹ ɭ ɡɧɢ-
ɠɟɧɧɿ ɫɟɪɟɞɧɶɨʀ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɿɜ ɿ 
ɡɪɨɫɬɚɧɧɿ ʀʀ ɫɬɚɧɞɚɪɬɧɨɝɨ ɜɿɞɯɢɥɟɧɧɹ, ɳɨ ɧɚ-
ɛɥɢɠɭє ɝɚɦɦɚ-ɪɨɡɩɨɞɿɥ ɲɜɢɞɤɨɫɬɿ ɞɨ ɮɨɪɦɢ ɩɨ-
ɤɚɡɨɜɨɝɨ ɡɚɤɨɧɭ. Ɉɪɢɝіɧɚɥɶɧіɫɬɶ: ɡɚɩɪɨɩɨɧɨɜɚ-
ɧɢɣ ɧɨɜɢɣ ɦɟɬɨɞ ɨɰɿɧɤɢ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɚɜɬɨɦɨ-
ɛɿɥɿɜ, ɧɚ ɨɫɧɨɜɿ ɹɤɨɝɨ ɪɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɬɚ 
ɩɟɪɟɜɿɪɟɧɚ ɝɿɩɨɬɟɡɚ ɳɨɞɨ ɩɨɤɚɡɧɢɤɨɜɨɝɨ ɪɨɡɩɨɞɿ-
ɥɭ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɿɜ ɩɟɪɟɞ ɫɬɨɩ-ɥɿɧɿєɸ 
ɪɟɝɭɥɶɨɜɚɧɨɝɨ ɩɟɪɟɯɪɟɫɬɹ. ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ: 
Ɉɬɪɢɦɚɧɢɣ ɪɟɡɭɥɶɬɚɬ ɞɨɡɜɨɥɹє ɩɿɞɜɢɳɢɬɢ ɬɨɱ-
ɧɿɫɬɶ ɩɪɨɝɧɨɡɿɜ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɜ ɚɧɚɥɿɬɢɱɧɢɯ ɬɚ 
ɿɦɿɬɚɰɿɣɧɢɯ ɦɨɞɟɥɹɯ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɪɚɧɫɩɨɪɬ-
ɧɢɯ ɦɟɪɟɠ. 
Кɥɸɱɨɜі ɫɥɨɜɚ: ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ, ɪɟɝɭ-
ɥɶɨɜɚɧɟ ɩɟɪɟɯɪɟɫɬɹ, ɝɚɛɚɪɢɬ ɚɜɬɨɦɨɛɿɥɹ, ɜɢɩɚɞ-
ɤɨɜɚ ɜɟɥɢɱɢɧɚ, ɡɚɤɨɧ ɪɨɡɩɨɞɿɥɭ. 
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Car Speed Distribution in Front of a Stop-Line of 

Urban Regulated Intersection 
Abstract. Problem. Car speed is a very important 

indicator of the traffic organization level in condi-

tions of the formed street-road network. The car 

speed in a particular place and at a specific time is 

definitely random, and therefore should be described 

by the distribution law. The generally well-known 

normal distribution of the car speed in free traffic 

conditions is transformed into another distribution 

when these conditions complicate. The strictest con-

ditions are those where the car is forced to stop com-

pletely and stand for some time in anticipation of 

permission for further movement. One such case is 

regulated intersections, and therefore the establish-

ment of a car speed distribution in these conditions is 

an urgent task for which a new concept of a car 

speed should be introduced. Goal. The goal is testing 

the hypothesis about the possibility of describing the 

car speed fluctuations in front of the stop-line of a 

regulated intersection by an exponential distribution 

law. Methodology. Development of the method for 

the car speed measuring in front of the stop-line of 

the city regulated intersection on the basis of under-

standing the speed as the average speed of a car 

passing distance through the road cross-section.  
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Results. The results of observing the actual speed at 

a regulated intersection lead to the conclusion that a 

regulated intersection can significantly complicate 

the traffic conditions in comparison with the narrow 

passageway and this is reflected in the decrease of 

the average speed of vehicles and the growth of its 

standard deviation, that brings the gamma-

distribution close to the exponential form. Originali-

ty. A new method of a car speed estimating was pro-

posed, on the basis of which the method was devel-

oped and the hypothesis was tested regarding the 

indicator distribution of the car speed in front of the 

stop-line of the regulated intersection. Practical val-

ue. The obtained result allows to increase accuracy 

of the car speed prediction in analytical and simula-

tion models of transport network functioning. 

Keyword: car speed, regulated intersection, car 

length, random variable, statistical distribution. 
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