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Ɉɦɫɤɢɣ ɚɜɬɨɛɪɨɧɟɬɚɧɤɨɜɵɣ ɢɧɠɟɧɟɪɧɵɣ ɢɧɫɬɢɬɭɬ, Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ 

 
Аɧɧɨɬɚɰиɹ. В ɫɬɚɬɶɟ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɧɚɩɪɹɠɟ-

ɧɢɹ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ, ɜ ɨɫɧɨɜɭ ɤɨɬɨɪɨɣ ɥɟɝɥɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɨɬɞɟɥɶɧɨɝɨ ɩɪɟɩɹɬɫɬɜɢɹ ɢ ɭɱɚɫɬɤɚ ɩɭɬɢ ɜ ɰɟɥɨɦ. ɉɪɟɞɥɚɝɚɟɦɚɹ 
ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɟɥɢɱɢɧɭ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɝɭɫɟɧɢɱ-
ɧɨɣ ɦɚɲɢɧɵ, ɨɛɟɫɩɟɱɢɜɚɟɦɨɣ ɫɩɨɫɨɛɧɨɫɬɹɦɢ ɜɨɞɢɬɟɥɹ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢ ɪɟɚɥɢɡɨɜɚɬɶ 
ɩɨɫɬɭɩɚɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ. Мɚɬɟɪɢɚɥɵ ɫɬɚɬɶɢ ɦɨɝɭɬ 
ɛɵɬɶ ɩɨɥɟɡɧɵ ɧɚɭɱɧɵɦ ɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɪɚɛɨɬɧɢɤɚɦ ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɭɩɪɚɜɥɹɟɦɨɫɬɢ ɦɚɲɢɧ, ɡɚɧɢɦɚɸɳɢɦɫɹ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɜɨɩɪɨɫɚɦɢ ɢɫɩɵɬɚɧɢɣ ɢ 
ɨɰɟɧɤɢ ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɲɢɧ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɷɪɝɨɧɨɦɢɤɢ ɨɬɞɟɥɟɧɢɹ ɭɩɪɚɜ-
ɥɟɧɢɹ. 

Кɥɸɱеɜые ɫɥɨɜɚ: ɦɨɬɨɪɧɨɟ ɩɨɥɟ, ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ, ɭɱɚɫɬɨɤ ɩɭɬɢ, 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɩɪɟɩɹɬɫɬɜɢɹ, ɜɟɪɨɹɬɧɨɫɬɶ ɜɫɬɪɟɱɢ ɩɨɦɟɯɢ. 

 
ȼɜɟɞɟɧɢɟ 

ɂɫɯɨɞɹ ɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɜɨɞɢɬɟɥɹ, ɤɚɤ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ «ɦɟɫɬɧɨɫɬɶ-
ɱɟɥɨɜɟɤ-ɦɚɲɢɧɚ», ɭɫɥɨɜɧɨ ɟɝɨ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɷɥɟɦɟɧɬɨɦ ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɛɫɥɭɠɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɧɤɪɟɬɧɨɝɨ 
ɱɟɥɨɜɟɤɚ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɰɟɧɤɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɜɨɞɢɬɟɥɹ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɩɩɚɪɚɬ ɬɟɨɪɢɢ 
ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɪɨɩɭɫɤɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɤɚɧɚɥɨɜ, 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɤɚɧɚɥɨɜ ɢ ɩɥɨɬɧɨɫɬɶɸ 
ɩɨɬɨɤɚ ɡɚɹɜɨɤ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ [1]. 

Ɉɫɧɨɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦ 
ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɹɜɥɹɸɬɫɹ [7]: 

- ɚɛɫɨɥɸɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɬɨ 
ɟɫɬɶ ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɹɜɨɤ, ɤɨɬɨɪɨɟ 
ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɫɥɭɠɢɬɶ ɜ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ; 

- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, 
ɬɨ ɟɫɬɶ ɫɪɟɞɧɟɟ ɨɬɧɨɲɟɧɢɟ ɨɛɫɥɭɠɟɧɧɵɯ 
ɡɚɹɜɨɤ ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɩɨɫɬɭɩɢɜɲɢɯ 
ɡɚɹɜɨɤ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ; 

- ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɚɡɨɜ ɜ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɡɚɹɜɨɤ; 

- ɫɪɟɞɧɟɟ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɜɪɟɦɹ «ɩɪɨɫɬɨɹ» 
ɫɢɫɬɟɦɵ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɡɚɹɜɨɤ; 

- ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɨɱɟɪɟɞɢ ɡɚɹɜɨɤ ɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɟ; 

- ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɚɹɜɤɢ; 
- ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɡɚɹɜɤɢ. 

Ɂɚɞɚɱɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɭɫɬɚɧɨɜɥɟɧɢɢ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɢɫɬɟɦɵ ɢ ɛɵɫɬɪɨɬɨɣ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɡɚɹɜɨɤ ɩɨɫɬɭɩɚɟɦɨɣ 
ɢɧɮɨɪɦɚɰɢɢ. ɋɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɫ ɨɬɤɚɡɚɦɢ ɢ ɫ ɨɠɢɞɚɧɢɟɦ. 
ȼ ɫɢɫɬɟɦɚɯ ɫ ɨɬɤɚɡɚɦɢ ɡɚɹɜɤɚ, ɩɨɫɬɭɩɢɜɲɚɹ ɜ 
ɦɨɦɟɧɬ, ɤɨɝɞɚ ɜɫɟ ɤɚɧɚɥɵ ɡɚɧɹɬɵ, ɩɨɤɢɞɚɟɬ 
ɫɢɫɬɟɦɭ ɧɟɨɛɫɥɭɠɟɧɧɨɣ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟ 
ɨɛɫɥɭɠɢɜɚɟɬɫɹ. ȼ ɫɢɫɬɟɦɚɯ ɫ ɨɠɢɞɚɧɢɟɦ ɜɫɟ 
ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɡɚɹɜɤɢ 
ɨɛɫɥɭɠɢɜɚɸɬɫɹ Д2]. 

ɈɐȿɇɄȺ ɂɇɎɈɊɆȺɐɂɈɇɇɈɃ ɇȺɉɊəɀȿɇɇɈɋɌɂ 
ɊȺȻɈɌЫ ȼɈȾɂɌȿɅə ȽɍɋȿɇɂɑɇɈɃ ɆȺɒɂɇЫ 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ 
ɧɚ ɞɢɧɚɦɢɤɭ ɦɚɲɢɧɵ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɢ 
ɜɫɤɪɵɬɶ ɦɟɯɚɧɢɡɦ ɜɥɢɹɧɢɹ ɟɝɨ ɧɚ ɪɚɛɨɬɭ 
ɜɨɞɢɬɟɥɹ. ɉɨɫɥɟɞɧɟɟ ɩɨɡɜɨɥɢɬ ɧɚɦɟɬɢɬɶ 
ɩɭɬɢ, ɭɦɟɧɶɲɚɸɳɢɟ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ «ɦɟɫɬɧɨɫɬɶ-
ɱɟɥɨɜɟɤ-ɦɚɲɢɧɚ». 

Ʉɚɠɞɚɹ ɩɨɦɟɯɚ ɬɪɟɛɭɟɬ ɢɡɦɟɧɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ ȽɆ, 
ɞɨɫɬɢɝɚɟɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ. ɉɨɦɟɯɨɣ ɛɭɞɟɦ 
ɫɱɢɬɚɬɶ ɜɫɹɤɨɟ ɩɪɟɩɹɬɫɬɜɢɟ ɜɫɬɪɟɱɚɸɳɟɟɫɹ 
ɧɚ ɩɭɬɢ ɞɜɢɠɟɧɢɹ ȽɆ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ 
ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ 
ɦɚɲɢɧɵ, ɢ ɨɛɥɚɞɚɟɬ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶɸ [8]. 
ȼ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɨ ɩɨɦɟɯ ɢ ɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɨɫɹɬ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɳɟɧɢɣ 
ɜɨɞɢɬɟɥɹ ɤ ɨɪɝɚɧɚɦ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɠɟ ɛɭɞɭɬ 
ɧɨɫɢɬɶ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ. 
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ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɶ ɫɨɜɟɪɲɚɟɬ 
ɨɲɢɛɤɢ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɭɫɥɨɜɥɟɧɵ ɧɟ 
ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɢ 
ɭɪɨɜɧɟɦ ɩɨɞɝɨɬɨɜɤɢ. ɉɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɤ 
ɩɨɦɟɯɟ ɜɨɞɢɬɟɥɶ ɨɰɟɧɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ 
ɩɪɟɨɞɨɥɟɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɪɚɡɦɟɪɨɜ 
ɢ ɫɤɨɪɨɫɬɢ ɦɚɲɢɧɵ ɨɧ ɩɪɢɧɢɦɚɟɬ ɪɟɲɟɧɢɟ ɨ 
ɫɩɨɫɨɛɟ ɩɪɟɨɞɨɥɟɧɢɹ ɩɪɟɩɹɬɫɬɜɢɹ. Ɍɨɱɧɨɫɬɶ 
ɨɰɟɧɤɢ ɩɨɦɟɯɢ ɡɚɜɢɫɢɬ ɨɬ ɨɩɵɬɚ ɜɨɠɞɟɧɢɹ 
ɦɚɲɢɧ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ. ɇɚɥɢɱɢɟ ɨɲɢɛɨɤ 
ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ. 

ɍɫɥɨɜɢɹ ɢ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ 
ɫɪɵɜɭ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɪɟɞɟɥɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
«ɑɟɥɨɜɟɤ-ɦɚɲɢɧɚ». ȼ ɷɬɨɦ ɫɦɵɫɥɟ 
ɢɫɤɥɸɱɟɧɢɟ ɫɪɵɜɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɪɨɛɥɟɦ, ɫɬɨɹɳɢɯ 
ɩɟɪɟɞ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦɢ. Ɂɚɞɚɱɟɣ 
ɢɧɠɟɧɟɪɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɲɢɧ ɹɜɥɹɟɬɫɹ ɢɫɤɥɸɱɟɧɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ, ɤɨɬɨɪɵɟ 
ɧɟɢɡɛɟɠɧɵ ɩɪɢ ɫɪɵɜɟ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɱɟɥɨɜɟɤɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɦɚɲɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɞɨɩɭɫɬɢɦɵɟ 
ɩɪɟɞɟɥɵ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, 
ɩɪɟɜɵɲɟɧɢɟ ɤɨɬɨɪɵɯ ɜɟɞɟɬ ɤ ɫɪɵɜɭ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. ɋɪɵɜ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɱɟɥɨɜɟɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɭɥɟɜɨɣ ɢ ɞɚɠɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ. Ɉɧ ɦɨɠɟɬ 
ɧɚɫɬɭɩɚɬɶ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɟɞɟɥɚ. ɉɨɷɬɨɦɭ 
ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɦɟɬɨɞɢɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ 
ɭɫɬɚɧɨɜɢɬɶ ɜɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɧɚ 
ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɩɨɫɬɭɩɚɸɳɟɣ 
ɜɨɞɢɬɟɥɸ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ, ɫɨɫɬɨɹɧɢɹ ɢ 
ɫɤɨɪɨɫɬɢ ɦɚɲɢɧɵ ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɞɨɫɬɢɝɚɟɬ ɬɚɤɨɣ ɜɟɥɢɱɢɧɵ, ɱɬɨ 
ɜɨɞɢɬɟɥɶ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ ɟɟ ɨɛɪɚɛɚɬɵɜɚɬɶ. 
ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɢ 
ɫɜɵɲɟ ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɟɞɟɥɚ ɩɨɹɜɥɹɟɬɫɹ 
ɩɪɨɩɭɫɤ ɧɟɤɨɬɨɪɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɢ 
ɧɟ ɨɛɫɥɭɠɟɧɧɨɣ, ɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɤɨɧɚ 
ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɜɵɯɨɞɹɬ ɡɚ ɞɨɩɭɫɬɢɦɵɟ 
ɩɪɟɞɟɥɵ. ȼ ɷɬɨɣ ɫɢɬɭɚɰɢɢ ɜɨɞɢɬɟɥɶ ɧɟ ɦɨɠɟɬ 
ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ, ɢ ɜɵɧɭɠɞɟɧ 
ɭɦɟɧɶɲɢɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ. 

Ɋɟɚɥɢɡɚɰɢɹ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɨɰɟɧɢɜɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ߤ  =
1��� .ɟɞ

,                                     (1) 

 
ɝɞɟ ߤ - ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ; ��� .ɟɞ - ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɞɧɨɝɨ 
ɩɪɟɩɹɬɫɬɜɢɹ. 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ, 
ɡɚɧɹɬɨɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɟɚɥɢɡɚɰɢɟɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɡɚɝɪɭɠɟɧɧɨɫɬɢ 
 � =

ߤߣ .                              (2) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɜɪɟɦɟɧɢ, ɡɚɧɹɬɨɝɨ ɜɨɞɢɬɟɥɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-
ɧɵɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɩɨɫɬɭɩɢɜɲɟɣ ɢɧɮɨɪɦɚ-
ɰɢɢ. ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɱɟɥɨɜɟɤɚ 
ɫɨɫɬɚɜɥɹɟɬ � = 0,75 [3]. 

ɍɫɥɨɜɢɟɦ ɭɫɩɟɲɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɦɚɲɢɧɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɫɟɣ ɢɧɮɨɪɦɚ-
ɰɢɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɞɨɩɭɫ-
ɤɚɬɶ ɨɱɟɪɟɞɶ ɩɨɦɟɯ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɋɪɟɞ-
ɧɟɟ ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɨɰɟɧɢɜɚɟɬɫɹ 
ɭɪɚɜɧɟɧɢɟɦ 

 � =
 (3)                         .ߣ−ߤߣ

 
ɉɨ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ 

ɱɟɥɨɜɟɤɚ ɜ ɨɱɟɪɟɞɢ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɦɨɠɟɬ 
ɛɵɬɶ ɧɟ ɛɨɥɟɟ ɬɪɟɯ ɩɨɦɟɯ [4]. 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɧɚɱɚɥɚ 
ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɨɱɟɪɟɞɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ ɜɢɞɚ 
 �ɨɠ =

(ߣ−ߤ)ߤߣ
                       (4) 

 
ɉɨɞ ɜɪɟɦɟɧɟɦ ɨɠɢɞɚɧɢɹ ɩɨɧɢɦɚɟɬɫɹ, ɬɨ 

ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɢ ɤɨɬɨɪɨɝɨ ɩɨɫɬɭɩɢɜɲɚɹ 
ɢɧɮɨɪɦɚɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɫɥɭɠɟɧɚ. 
ɋɬɟɩɟɧɶ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɫ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɜɨɞɢɬɟɥɹ ɩɨ 
ɟɟ ɨɛɪɚɛɨɬɤɟ ɨɰɟɧɢɜɚɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦ 
ɜɪɟɦɟɧɟɦ ɨɠɢɞɚɧɢɹ ɧɚɱɚɥɚ ɨɛɪɚɛɨɬɤɢ 
 �ɨɠ.ɞɨɩ ≥ �ɩɪ.ɞɨɩ − ��� ,              (5) 

 
ɝɞɟ �ɩɪ.ɞɨɩ – ɩɪɟɞɟɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨɦɟɯ ɧɚ ɭɱɚɫɬɤɟ ɩɭɬɢ, 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɜɨɞɢɬɟɥɹ. 

ȼɪɟɦɹ �ɩɪ.ɞɨɩ - ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɦɚɲɢɧɵ, ɱɟɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɚɥɶɧɨɫɬɶ 
ɜɢɞɟɧɢɹ ɩɨɦɟɯɢ Дs ɢ ɭɫɥɨɜɢɹ ɞɜɢɠɟɧɢɹ, ɬɨ 
ɟɫɬɶ ɫɤɨɪɨɫɬɶɸ ɦɚɲɢɧɵ 
 �ɩɪ.ɞɨɩ =

Дݏ�  ,                   (6) 

ɝɞɟ � - ɫɤɨɪɨɫɬɶ ɦɚɲɢɧɵ. 
ɍɫɥɨɜɢɟɦ ɨɬɫɭɬɫɬɜɢɹ ɫɪɵɜɚ ɭɩɪɚɜɥɟɧɢɹ 

ɦɚɲɢɧɨɣ ɹɜɥɹɟɬɫɹ �ɨɠ.ɞɨɩ ≥ 0. ɂɫɫɥɟɞɨ-
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ɜɚɧɢɹɦɢ [5] ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɱɟɥɨɜɟɤ ɦɨɠɟɬ 
ɪɚɛɨɬɚɬɶ ɛɟɡ ɫɪɵɜɨɜ ɩɪɢ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ 2-4ɞɜ.ɟɞ/ɫ. ɂɫɩɨɥɶɡɭɹ ɷɬɨ 
ɭɫɥɨɜɢɟ, ɩɨɥɭɱɢɦ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɨɛɪɚɛɨ-
ɬɚɧɨ ɜɨɞɢɬɟɥɟɦ ɧɚ ɭɱɚɫɬɤɟ ɩɭɬɢ, 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɩɨɥɟ ɡɪɟɧɢɹ 
 �Дݏ =

�ݏɞɨɩДߣ .                           (7) 

 
ɍɪɚɜɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɨ 

ɜɟɥɢɱɢɧɟ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ ɦɚɲɢɧɵ. ɋ 
ɷɬɨɣ ɰɟɥɶɸ ɩɪɟɨɛɪɚɡɭɟɦ ɭɪɚɜɧɟɧɢɟ ɤ ɜɢɞɭ 
 

[�] =
ݏД�ݏɞɨɩДߣ ,                          (8) 

 
ɝɞɟ �Дݏ - ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɨɦɟɯɚɯ ɫ 
ɭɱɚɫɬɤɚ ɩɭɬɢ Дݏ . 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ �Дݏ ɩɪɢ 
ɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɨɦɟɯ 
ɞɜɢɠɟɧɢɸ ɩɨ ɩɭɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɶɸ ɜɢɞɚ  

 �Дݏ = ��� ∑ ∑ ���
1

�
1 � ∙ Дݏ .              (9) 

 
ȼɪɟɦɹ ɞɥɹ ɨɩɨɡɧɚɧɢɹ ɩɨɦɟɯɢ ɢ ɩɪɢɧɹɬɢɟ 

ɪɟɲɟɧɢɹ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɩɪɟɩɹɬɫɬɜɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 

�ݐ  =
Дݏ���                            (10) 

 
ɍɪɚɜɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ 

ɞɥɹ ɨɩɨɡɧɚɧɢɹ ɩɨɦɟɯɢ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ 
ɞɥɹ ɟё ɩɪɟɨɞɨɥɟɧɢɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɞɚɥɶɧɨɫɬɢ ɜɢɞɟɧɢɹ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ 
ɜɨɞɢɬɟɥɹ Дݏ  ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ �. 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɞɥɹ ɞɚɥɶɧɨɫɬɢ ɜɢɞɟɧɢɹ 
Дݏ = 25ɦ, ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ: 

1ݐ  =
25

2
= 12,5 ɫ; 2ݐ =

25

4
= 6,25 ɫ; 3ݐ =

25

6
= 4,17 ɫ; 4ݐ =

25

8
= 3,12 ɫ; 5ݐ =

25

10
= 2,5 ɫ; 6ݐ =

25

12
= 2,08 ɫ. 

 
Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɪɟɦɹ 
ɞɥɹ ɞɚɥɶɧɨɫɬɢ ɜɢɞɟɧɢɹДݏ = 50ɦ, 75ɦ, 100ɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ 
ɬɚɛɥ. 1. 
 

Ɍɚɛɥɢɰɚ 1 
ȼɪɟɦɹ ɞɥɹ ɨɩɨɡɧɚɧɢɹ ɩɨɦɟɯɢ ɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɞɥɹ ɟё ɩɪɟɨɞɨɥɟɧɢɹ 

Дݏ, ɦ 
ȼɪɟɦɹ ɞɥɹ ɨɩɨɡɧɚɧɢɹ ɩɨɦɟɯɢ ɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɞɥɹ ɟё ɩɪɟɨɞɨɥɟɧɢɹ, ɫ 

ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɢ, ɦ/ɫ 

2 4 6 8 10 12 

25 12,5 6,25 4,17 3,12 2,5 2,08 

50 25 12,5 8,33 6,25 5 4,16 

75 37,5 18,75 12,5 9,37 7,5 6,25 

100 50 25 16,7 12,5 10 8,3 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɚɛɥ. 1 ɫɬɪɨɢɦ ɝɪɚɮɢ-

ɱɟɫɤɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɨɬ ɞɚɥɶɧɨɫɬɢ 
ɜɢɞɟɧɢɹ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜɨɞɢɬɟɥɹ ɢ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɪɢɫ. 1. 
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ɜ) ɝ) 
 

Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɨɬ ɞɚɥɶɧɨɫɬɢ ɜɢɞɟɧɢɹ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜɨɞɢɬɟɥɹ: 
ɚ) 25ɦ, ɛ) 50ɦ, ɜ) 75ɦ, ɝ) 100ɦ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɢɫ. 1 ɜɢɞɧɨ, ɱɬɨ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɥɶɧɨɫɬɢ ɜɢɞɟɧɢɹ ɭ ɜɨɞɢɬɟɥɹ 
ɩɨɹɜɥɹɟɬɫɹ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɟɥɟɤɰɢɸ ɩɨɦɟɯ ɧɚ ɩɭɬɢ ɞɜɢɠɟɧɢɹ, ɬɨ ɟɫɬɶ 
ɜɵɞɟɥɟɧɢɟ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɢɡ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɫɬɭɩɚɟɦɵɯ ɫɢɝɧɚɥɨɜ 
ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɚɧɚɥɢɡɟ ɢɯ ɫɬɪɭɤɬɭɪɧɵɯ 
ɪɚɡɥɢɱɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɚɟɦɨɟ 
ɜɨɞɢɬɟɥɟɦ ɫ ɭɱɚɫɬɤɚ ɩɭɬɢ ɞɚɥɶɧɨɫɬɶ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 
ɩɪɢɛɨɪɚ ɧɚɛɥɸɞɟɧɢɹ 

 �Дݏ = �ɫɪ ∙ �� ∙ Д(11)                   .ݏ 

 
ɉɨɥɶɡɭɹɫɶ ɭɪɚɜɧɟɧɢɟɦ ɨɩɪɟɞɟɥɢɦ 

ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɪɚɡɥɢɱɧɨɣ 
ɞɚɥɶɧɨɫɬɢ ɜɢɞɟɧɢɹ, ɬɚɤɨɣ ɤɚɤ 25 ɦ, 50 ɦ, 
75 ɦ, 100 ɦ 

 �Д1ݏ
= 8,45 ∙ 260

5000
∙ 25 = 10,985 ɞɜ.ɟɞ; �Д2ݏ

= 8,45 ∙ 260

5000
∙ 50 = 21,97ɞɜ.ɟɞ; �Д3ݏ

= 8,45 ∙ 260

5000
∙ 75 = 32,955ɞɜ.ɟɞ; 

�Д4ݏ
= 8,45 ∙ 260

5000
∙ 100 = 43,94ɞɜ.ɟɞ. 

 
ɉɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ ɜɢɞɚ 
�ߣ  =

�Дݐ�ݏ� ,                     (12) 

1ߣ  =
10,985

12,5
= 0,879ɞɜ.ɟɞ; 2ߣ =

10,985

6,25
= 1,758ɞɜ.ɟɞ; 3ߣ =

10,985

4,17
= 2,634 ɞɜ.ɟɞ; 4ߣ =

10,985

3,12
= 3,521 ɞɜ.ɟɞ; 5ߣ =

10,985

2,5
= 4,394 ɞɜ.ɟɞ; 1ߣ =

10,985

2,08
= 5,281ɞɜ.ɟɞ. 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɪɢɧɹɬɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɦɟɯ ɩɨ ɩɭɬɢ ɪɚɜɧɨɦɟɪɧɨɟ, 
ɩɨɷɬɨɦɭ ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɧɟ 
ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɞɚɥɶɧɨɫɬɢ ɜɢɞɟɧɢɹ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɦ 
ɝɪɚɮɢɱɟɫɤɭɸ ɡɚɜɢɫɢɦɨɫɬɶ, ɤɨɬɨɪɚɹ 
ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 2. 

 

 

Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ 
ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ
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Ɂɚɞɚɜɚɹɫɶ ɜɟɥɢɱɢɧɨɣ ɫɤɨɪɨɫɬɢ V, ɩɪɢ 
ɢɡɜɟɫɬɧɵɯ Дݏ  ɢ ߣɞɨɩ, ɦɨɠɧɨ ɨɰɟɧɢɬɶ 
ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɦɟɯ, ɤɨɬɨɪɵɟ 
ɬɪɟɛɭɸɬ ɜɧɢɦɚɧɢɹ ɜɨɞɢɬɟɥɹ. ɋ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɵ, ɡɧɚɹ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɢɧɮɨɪɦɚɰɢɢ, ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ 
ɜɨɞɢɬɟɥɟɣ ɢ ɤɨɦɩɨɧɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ. 

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ [6] ɨɩɪɟɞɟɥɟɧɚ 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɤɚɠɞɨɝɨ ɩɪɟɩɹɬɫɬɜɢɹ ɢ 
ɦɚɪɲɪɭɬɚ ɞɜɢɠɟɧɢɹ ȽɆ ɜ ɰɟɥɨɦ, ɫ ɩɨɦɨɳɶɸ 
ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ 
ɩɪɟɩɹɬɫɬɜɢɹ ɢ ɦɚɪɲɪɭɬɚ ɞɜɢɠɟɧɢɹ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɚɧɧɵɯ 
ɨɰɟɧɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ 
ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɜɨɞɢɬɟɥɹ. ɉɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɩɨɥɭɱɚɟɦɨɣ ɜɨɞɢɬɟɥɟɦ ɩɪɢ 
ɭɩɪɚɜɥɟɧɢɢ ȽɆ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

(�)ߣ  =
8,45 ∙ 260 ∙  3

5000
= 1,318 ɞɜ. ɟɞ; 

(�)ߣ =
8,45 ∙ 260 ∙  5

5000
= 2,197 ɞɜ. ɟɞ; ߣ(�) =

8,45 ∙ 260 ∙  7

5000
= 3,076 ɞɜ. ɟɞ; ߣ(�) =

8,45 ∙ 260 ∙  8

5000
= 3,515 ɞɜ. ɟɞ; ߣ(�) =

8,45 ∙ 260 ∙  9

5000
= 3,955 ɞɜ. ɟɞ; ߣ(�) =

8,45 ∙ 260 ∙  10

5000
= 4,394 ɞɜ. ɟɞ; ߣ(�) =

8,45 ∙ 260 ∙  11

5000
= 4,833 ɞɜ. ɟɞ; ߣ(�) =

8,45 ∙ 260 ∙  12

5000
= 5,273 ɞɜ. ɟɞ; ߣ(�) =

8,45 ∙ 260 ∙  15

5000
= 6,591 ɞɜ. ɟɞ. 

 
ɉɨ ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɪɚɫɱɟɬɚɦ ɫɬɪɨɢɦ 

ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɞɥɹ ɬɚɧɤɚ 
Ɍ-72Ȼ3, ɤɨɬɨɪɵɣ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ. 3. 

 

 

Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ 
ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɚɧɤɚ Ɍ-72Ȼ3

 
ȼ ɞɚɧɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɟ 

ɬɚɧɤɚ Ɍ-72Ȼ3 ɜɨɡɦɨɠɧɨ ɛɟɡ ɩɪɨɩɭɫɤɚ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɟ 
ɨɲɢɛɤɢ ɩɨɞɚɱɢ ɜɯɨɞɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɜɨɞɢɬɟɥɟɦ, ɫɨ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ ɞɨ 9 ɦ/ɫ. 
ɉɪɟɜɵɲɟɧɢɟ ɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɜɥɟɱɟɬ ɡɚ ɫɨ-
ɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚ-
ɰɢɢ ɢ ɩɪɟɜɵɲɟɧɢɹ ɩɨɪɨɝɚ, ɨɩɬɢɦɚɥɶɧɨɟ 
ɱɢɫɥɨ ɤɨɬɨɪɨɝɨ 4 ɞɜɨɢɱɧɵɯ ɟɞɢɧɢɰɵ [5]. 

ȼɥɢɹɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧɵ ɧɚ 
ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɦɨɠɧɨ 

ɨɰɟɧɢɬɶ ɧɚ ɩɪɢɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɝɨ ɠɟ 
ɭɩɪɚɠɧɟɧɢɹ ɦɚɲɢɧɨɣ ȻɆɉ-3. ɉɪɢɧɰɢɩɢɚɥɶ-
ɧɵɦ ɨɬɥɢɱɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ ȻɆɉ-3 ɨɬ ɬɚɧɤɚ Ɍ-
72Ȼ3 ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɭ ȻɆɉ-3 
ɨɬɫɭɬɫɬɜɭɟɬ ɩɟɞɚɥɶ ɫɰɟɩɥɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶ-
ɧɨ, ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɚɥɝɨɪɢɬɦɚ ɭɩɪɚɜɥɟɧɢɹ ȽɆ 
ɨɬɫɭɬɫɬɜɭɸɬ ɷɥɟɦɟɧɬɵ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɸ-
ɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ. ɏɚɪɚɤɬɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɦɚɪɲɪɭɬɟ ɫ ɭɱɟɬɨɦ ɢɯ 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɞɥɹ ɦɚɲɢɧɵ ȻɆɉ-3 
ɢɥɥɸɫɬɪɢɪɭɟɬ ɬɚɛɥ. 2. 
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Ɍɚɛɥɢɰɚ 2  
ɏɚɪɚɤɬɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɦɚɪɲɪɭɬɟ 

ɫ ɭɱɟɬɨɦ ɢɯ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɞɥɹ ȻɆɉ-3 ɜ ɞɜɨɢɱɧыɯ ɟɞɢɧɢɰɚɯ 

Н̛̥̌е̦о̛̦̏̌е 
п̬епят̭т̛̏я 

Кол̛че̭т̏о ̛̦фо̬̥̌ц̛̛, ̛̍т. Ʃ 

2 3 5 6 7 9 10 11 12 15 16 17  

Я̥̌ 80  9 2 3 11  1     106 

ʥу̐о̬ 81 25           106 

Хол̥        5   1  6 

По̏о̬от     14 1 2  1 2   20 

Уч̭̌ток ̬̌̐̚о̦̌   17     3   1 1 22 

ʦе
̬о

ят
̦о

̭т
̽ 

̭̏
т̬

еч
̛ 

̬̐
уп

п̼
 

Я̥̌ 0,31  0,03 0,007 0,011 0,04  0,004      

ʥу̐о̬ 0,31 0,09            

Хол̥        0,19   0,004   

По̏о̬от     0,05 0,004 0,007  0,004 0,007    

Уч̭̌ток 
̬̌̐̚о̦̌ 

  0,06     0,011   0,004 0,004  

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɢ ɞɥɹ ɬɚɧɤɚ      
Ɍ-72Ȼ3 ɨɰɟɧɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɪɚɛɨɬɵ 
ɜɨɞɢɬɟɥɹ ȻɆɉ-3. 

ɉɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɩɨɫɬɭɩɚɟɦɨɣ ɢɧɮɨɪɦɚ-
ɰɢɢ ɜɨɞɢɬɟɥɸ ȻɆɉ-3 ɪɚɜɧɚ: ߣ(�) =

7,3 ∙ 260 ∙  3

5000
= 1,139 ɞɜ. ɟɞ; 

(�)ߣ =
7,3 ∙ 260 ∙  5

5000
= 1,898 ɞɜ. ɟɞ; 

(�)ߣ =
7,3 ∙ 260 ∙  7

5000
= 2,657 ɞɜ. ɟɞ; 

(�)ߣ =
7,3 ∙ 260 ∙  8

5000
= 3,037 ɞɜ. ɟɞ; 

(�)ߣ =
7,3 ∙ 260 ∙  9

5000
= 3,416 ɞɜ. ɟɞ; 

(�)ߣ =
7,3 ∙ 260 ∙  10

5000
= 3,796 ɞɜ. ɟɞ; 

(�)ߣ =
7,3 ∙ 260 ∙  11

5000
= 4,176 ɞɜ. ɟɞ; 

(�)ߣ =
7,3 ∙ 260 ∙  12

5000
= 4,555 ɞɜ. ɟɞ; 

(�)ߣ =
7,3 ∙ 260 ∙  15

5000
= 5,694 ɞɜ. ɟɞ. 

 
ɉɨ ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɪɚɫɱɟɬɚɦ ɩɨɫɬɪɨɢɦ 
ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɢɧ-
ɮɨɪɦɚɰɢɢ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ȻɆɉ-3, ɤɨ-
ɬɨɪɵɣ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ. 4. 

 

 

Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ 
ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ȻɆɉ-3 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥ. 3. 

ȼ ɬɚɛɥ. 3 ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɜɨɞɢɬɟɥɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ȽɆ, 
ɫɨɝɥɚɫɧɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɟ ɨɰɟɧɤɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɪɚɛɨɬɵ 
ɜɨɞɢɬɟɥɹ ȽɆ. Ⱥɧɚɥɢɡ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɨɞɢɬɟɥɶ ɦɨɠɟɬ ɭɩɪɚɜɥɹɬɶ 
ɞɜɢɠɟɧɢɟɦ ɦɚɲɢɧɵ, ɛɟɡ ɩɪɨɩɭɫɤɚ ɧɟɨɛɪɚ-

ɛɨɬɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɞɚɧɧɵɯ ɤɨɧɤɪɟɬɧɵɯ 
ɭɫɥɨɜɢɹɯ ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɞɥɹ ɬɚɧɤɚ    
Ɍ-72Ȼ3 ɞɨ 9 ɦ/ɫ, ɚ ɞɥɹ ȻɆɉ-3 ɞɨ 10 ɦ/ɫ. 
ɍɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ 
ɫɜɵɲɟ ɭɤɚɡɚɧɧɨɝɨ ɩɪɟɞɟɥɚ ɩɪɢɜɟɞёɬ ɤ 
ɩɨɹɜɥɟɧɢɸ ɩɪɨɩɭɫɤɚ ɧɟɨɛɫɥɭɠɟɧɧɨɣ ɢɧɮɨɪ-
ɦɚɰɢɢ ɢ ɤ ɧɟɨɩɬɢɦɚɥɶɧɨɦɭ ɮɭɧɤɰɢɨɧɢ-
ɪɨɜɚɧɢɸ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 

 

Ɍɚɛɥɢɰɚ 3 
ɉɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ 

ɉɚɪɚɦɟɬɪ 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɦ/ɫ Ⱦɨɩɭɫɬɢɦɨɟ 

ɡɧɚɱɟɧɢɟ 3 5 7 8 9 10 11 12 15 

ɉɥɨɬɧɨɫɬɶ 
ɩɨɬɨɤɚ 

ɢɧɮɨɪɦɚɰɢɢ, 
ɞɜ.ɟɞ/ɫ 

Ɍɚɧɤ 
Ɍ-72Ȼ3 

1,318 2,197 3,076 3,515 3,955 4,394 4,833 5,273 6,591 
2-4 

ȻɆɉ-3 1,139 1,898 2,657 3,037 3,416 3,796 4,176 4,555 5,694 

Ɂɚɤɥɸɱɟɧɢɟ 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɩɥɨɬɧɨɫɬɢ 

ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ȽɆ 
ɩɨɡɜɨɥɢɥɢ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 
ɞɜɢɠɟɧɢɟ ɬɚɧɤɚ Ɍ-72Ȼ3 ɜ ɜɵɛɪɚɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ ɢ ɫ ɞɨɩɭɫɬɢɦɵɦɢ 
ɨɲɢɛɤɚɦɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɜɟɥɢɱɢɧɵ ɜɯɨɞɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨ ɛɟɡ ɩɪɨɩɭɫɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɨ 9 ɦ/ɫ. ȼɥɢɹɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧɵ ɧɚ ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɦɚɲɢɧɵ, ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɧɚ ɩɪɢɦɟɪɟ ȻɆɉ-3. 
ɋɨɤɪɚɳɟɧɢɟ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ 
ɞɜɢɝɚɬɶɫɹ ɷɬɨɣ ɦɚɲɢɧɟ ɜ ɬɟɯ ɠɟ ɞɨɪɨɠɧɨ-
ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɨ 10 ɦ/ɫ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɩɨɥɭɱɚɟɦɭɸ 
ɜɨɞɢɬɟɥɟɦ ɜɨ ɜɪɟɦɹ ɭɩɪɚɜɥɟɧɢɹ ȽɆ 
ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɞɚɥɶɧɟɣɲɟɟ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɟё ɤɨɧɫɬɪɭɤɰɢɢ. ɗɬɨ 
ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ 
ɧɚɝɪɭɡɤɭ ɜɨɞɢɬɟɥɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ: 
- ɨɛɟɫɩɟɱɢɬɶ ɜɨɞɢɬɟɥɹ ɩɨɥɭɱɟɧɢɟɦ 
ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ ɜ ɩɨɥɧɨɦ 
ɨɛɴёɦɟ ɢ ɫ ɞɨɫɬɚɬɨɱɧɵɦ ɭɩɪɟɠɞɟɧɢɟɦ ɤ 
ɧɚɱɚɥɭ ɢɫɩɨɥɧɟɧɢɹ; 
- ɫɨɤɪɚɬɢɬɶ ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ, 
ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɢɬɟɥɟɦ ɞɨ ɜɟɥɢɱɢɧɵ ɧɟ 
ɛɨɥɟɟ 4ɞɜ.ɟɞ/ɫ., ɩɭɬɟɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɦɚɲɢɧɵ 
ɦɟɠɞɭ ɜɨɞɢɬɟɥɟɦ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɨɣ; 
- ɨɛɟɫɩɟɱɢɬɶ ɜɨɞɢɬɟɥɸ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ 
ɞɥɹ ɡɚɞɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ, 
ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ ɞɚɥɶɧɨɫɬɢ ɜɢɞɟɧɢɹ ɫ 
ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. 
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ESTIMATION METHODS OF INFORMATION 

INTENSITY OF THE TRACKLAYING VEHICLE 

DRIVER’S WORK  

 

M. Yu. Manzin 
 

The article considers the estimation technique of 
information intensity of the tracklaying vehicle driver’s 
work. It is based on the estimation technique of the 
information contentof both anisolated irregularity and 
a track section as a whole. This technique allows pre-
dicting the value of the average speed of the tracklay-
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ing vehicle provided with driver’sabilities to process 
and implement the incoming information on the am-
bient traffic conditions. The article can be useful forre-
searchers, engineers and techniciansregardingvehicle 
handling trial, who deal with practical aspects of tests 
and evaluation of ergonomic vehicle properties and, in 
particular, ergonomics of the driver’s compartment. 

Keywords: abody field, information density, a track 

section, obstacle information content, obstruction 
probability. 
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