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ɊȿɎȿɊȺɌ 
 
          ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ: «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɭɱɚɫɬɤɚɯ ɮɟɞɟɪɚɥɶɧɨɣ  
ɞɨɪɨɝɢ Ɋ257 (ɜ ɩɪɟɞɟɥɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ)» ɫɨɞɟɪɠɢɬ 86 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 
ɞɨɤɭɦɟɧɬɚ, 12 ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
         ȻȿɁɈɉȺɋɇɈɋɌɖ ȾɈɊɈɀɇɈȽɈ Ⱦȼɂɀȿɇɂə (ȻȾȾ), ȾɈɊɈɀɇɈ-
ɌɊȺɇɋɉɈɊɌɇɈȿ ɉɊɈɂɋɒȿɋɌȼɂȿ (ȾɌɉ), ȺȼɌɈɆɈȻɂɅɖɇȺə ȾɈɊɈȽȺ, 
ɇȺȾȿɀɇɈɋɌɖ, ɈɊȽȺɇɂɁȺɐɂə ȾɈɊɈɀɇɈȽɈ Ⱦȼɂɀȿɇɂə (ɈȾȾ).  
         ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 
ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɟ Ɋ-257 «ȿɧɢɫɟɣ», 
ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
           ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɞɨɪɨɠɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɋ-257, ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɚɯ: 
         ɍɥɭɱɲɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ 
ɎȺȾ Ɋ257 30 ɄɆ. 
          ɉɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ257 123 ɄɆ. 
          ɍɥɭɱɲɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ 
ɎȺȾ Ɋ257 166 ɄɆ 
         Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ 
ɚɜɚɪɢɣɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɫɱɟɬɨɜ ɢ ɩɪɨɝɪɚɦɦɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ PTV Vissim.  ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɚɭɞɢɬɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 
         ɉɪɨɜɟɞɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɪ, ɪɚɫɫɱɢɬɚɧɚ ɜɵɝɨɞɚ ɢ 
ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ. 
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     ȼȼȿȾȿɇɂȿ 
 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ. Ȼɨɥɶɲɭɸ ɪɨɥɶ ɜ ɧɚɰɢɨɧɚɥɶɧɨɣ ɷɤɨɧɨɦɢɤɟ ɫɬɪɚɧɵ 
ɢɝɪɚɟɬ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ, ɤɚɤ ɜɢɞ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɨɬɧɨɫɹɳɢɣɫɹ ɤ ɫɮɟɪɟ ɭɫɥɭɝ. Ƚɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɧɟɲɧɸɸ ɬɨɪɝɨɜɥɸ ɫ ɛɥɢɠɚɣɲɢɦɢ ɪɚɡɜɢɬɵɦɢ ɫɬɪɚɧɚɦɢ ɬɚɤɢɦɢ 
ɤɚɤ: Ʉɢɬɚɣ, Ʉɨɪɟɹ, Ʉɚɡɚɯɫɬɚɧ. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɪɭɡɨɜ ɢ ɩɚɫɫɚɠɢɪɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɞɨɪɨɝɚɦ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɤɨɪɨɫɬɶ ɞɨɫɬɚɜɤɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ.  

 ɉɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɬɪɚɫɫɚɯ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɬɨɢɬ ɨɫɬɪɨ. ɉɨɤɚɡɚɬɟɥɢ ɚɜɚɪɢɣɧɨɫɬɢ 
ɢ ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ɜɵɫɨɤɢɟ.  ȿɠɟɝɨɞɧɨ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɬɵɫɹɱ ɥɸɞɟɣ 
ɩɨɝɢɛɚɸɬ ɜ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɤɚɬɚɫɬɪɨɮɚɯ. 

ȼ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɭɪɨɜɟɧɶ 
ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɪɨɛɥɟɦɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɤɨɦɩɥɟɤɫɧɨ. ȼ ɪɚɦɤɚɯ ɩɪɢɨɪɢɬɟɬɧɨɝɨ ɩɪɨɟɤɬɚ Ɇɢɧɬɪɚɧɫɚ Ɋɨɫɫɢɢ «Ȼɟɡɨɩɚɫɧɵɟ ɢ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɞɨɪɨɝɢ» ɨɞɧɨɣ ɢɡ ɰɟɥɟɣ, ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɦɟɫɬ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɧɚ ɞɨɪɨɠɧɨɣ ɫɟɬɢ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɵ ɨɛɨɫɧɨɜɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɬɹɠɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɩɪɨɢɫɯɨɞɹɬ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝɚɯ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. Ⱦɚɧɧɚɹ 
ɩɪɨɛɥɟɦɚ ɚɤɬɭɚɥɶɧɚ ɞɥɹ ɞɨɪɨɝ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɭɱɚɫɬɤɚ 
ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257 «ȿɧɢɫɟɣ», ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɟ Ɋ-257 «ȿɧɢɫɟɣ».  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɱɚɫɬɨɤ 0-257 ɤɦ. ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-
257 «ȿɧɢɫɟɣ», ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
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1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

ɉɪɨɛɥɟɦɚ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ ɩɪɢɨɛɪɟɥɚ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɜ 
ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ, ɜ ɫɜɹɡɢ ɫ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟɦ ɫɭɳɟɫɬɜɭɸɳɟɣ ɞɨɪɨɠɧɨ-
ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. Ⱥɜɬɨɦɨɛɢɥɶ – ɢɫɬɨɱɧɢɤ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, 
ɩɪɢ ɧɟɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ȾɌɉ, ɩɪɢɜɨɞɹɳɢɯ ɤ 
ɪɚɧɟɧɢɹɦ ɢ ɝɢɛɟɥɢ ɥɸɞɟɣ. ȿɠɟɝɨɞɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɜ ȾɌɉ ɩɨɝɢɛɚɸɬ 
ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɬɵɫɹɱ ɱɟɥɨɜɟɤ. 

ɇɚɢɛɨɥɟɟ ɬɹɠɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɩɪɨɢɫɯɨɞɹɬ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝɚɯ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. Ⱦɚɧɧɚɹ 
ɩɪɨɛɥɟɦɚ ɚɤɬɭɚɥɶɧɚ ɞɥɹ ɞɨɪɨɝ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɭɱɚɫɬɤɚ 
ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257 «ȿɧɢɫɟɣ», ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ.  

 
1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257 «ȿɧɢɫɟɣ» 

 
Ɉɛɳɢɣ ɜɢɞ ɮɟɞɟɪɚɥɶɧɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɋ-257 “ȿɧɢɫɟɣ” 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.1.  
Ɏɟɞɟɪɚɥɶɧɚɹ ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɞɨɪɨɝɚ Ɋ257 «ȿɧɢɫɟɣ» (ɞɨ 1 ɹɧɜɚɪɹ 2018 ɝɨɞɚ 

ɬɚɤɠɟ ɦɨɝ ɩɪɢɦɟɧɹɬɶɫɹ ɧɨɦɟɪ Ɇ54) – ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɞɨɪɨɝɚ 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤ - Ⱥɛɚɤɚɧ - Ʉɵɡɵɥ - ɑɚɞɚɧ ɏɚɧɞɚɝɚɣɬɵ — ɝɨ
ɫɭɞɚɪɫɬɜɟɧɧɚɹ ɝɪɚɧɢɰɚ ɫ Ɇɨɧɝɨɥɢɟɣ. 

ɉɪɨɬɹɠёɧɧɨɫɬɶ ɚɜɬɨɞɨɪɨɝɢ  – ɛɨɥɟɟ 1110 ɤɢɥɨɦɟɬɪɨɜ. ȼɞɨɥɶ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ Ɋ-257 
«ȿɧɢɫɟɣ», ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɪɚɫɩɨɥɨɠɟɧɵ 4 
ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚ [1]. 

ȼ ɪɚɦɤɚɯ ȼɄɊ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɭɱɚɫɬɨɤ ɬɪɚɫɫɵ 0-257ɤɦ. ɫɨɝɥɚɫɧɨ 
ɡɚɞɚɧɢɸ.  

ɋɜɟɞɟɧɢɹ, ɨ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɞɨɥɶ ɮɟɞɟɪɚɥɶɧɨɣ 
ɬɪɚɫɫɵ Ɋ-257 «ȿɧɢɫɟɣ» ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.1.  

https://ru.wikipedia.org/wiki/%D0%A0257_(%D0%B0%D0%B2%D1%82%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9C54_(%D0%B0%D0%B2%D1%82%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B0%D0%BA%D0%B0%D0%BD_(%D0%B3%D0%BE%D1%80%D0%BE%D0%B4)
https://ru.wikipedia.org/wiki/%D0%9A%D1%8B%D0%B7%D1%8B%D0%BB
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D0%B4%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BD%D0%B4%D0%B0%D0%B3%D0%B0%D0%B9%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE-%D0%BC%D0%BE%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE-%D0%BC%D0%BE%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%BC%D0%B5%D1%82%D1%80
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɚɪɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɎȺȾ Ɋ-257 “ȿɧɢɫɟɣ” 
 

Ɍɚɛɥɢɰɚ 1.1 – Ɉɫɧɨɜɧɵɟ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɞɨɥɶ ɮɟɞɟɪɚɥɶɧɨɣ 
ɬɪɚɫɫɵ Ɋ-257 «ȿɧɢɫɟɣ» ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

Ʉɢɥɨɦɟɬɪ ɞɨɪɨɝɢ ɇɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

0 Ʉɪɚɫɧɨɹɪɫɤ 

35 Ⱦɢɜɧɨɝɨɪɫɤ 
162 Ȼɚɥɚɯɬɚ 
243 ɇɨɜɨɫɟɥɨɜɨ 

 
 ɉɨ ɞɚɧɧɵɦ ɜɥɚɞɟɥɶɰɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɋ-257 «ȿɧɢɫɟɣ» – 
Ɏɟɞɟɪɚɥɶɧɨɝɨ ɤɚɡɟɧɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ «ɍɩɪɚɜɥɟɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ 
«ȿɧɢɫɟɣ» Ɏɟɞɟɪɚɥɶɧɨɝɨ ɞɨɪɨɠɧɨɝɨ ɚɝɟɧɬɫɬɜɚ», ɜ ɩɪɢɞɨɪɨɠɧɨɣ ɩɨɥɨɫɟ ɢ ɩɨɥɨɫɟ 
ɨɬɜɨɞɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɧɚɯɨɞɢɬɫɹ 38 ɨɛɴɟɤɬɨɜ 
ɞɨɪɨɠɧɨɝɨ ɢ ɩɪɢɞɨɪɨɠɧɨɝɨ ɫɟɪɜɢɫɚ [2]. ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɤɬɚɯ ɞɨɪɨɠɧɨɝɨ ɢ 
ɩɪɢɞɨɪɨɠɧɨɝɨ ɫɟɪɜɢɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.2. 

https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA
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Ɍɚɛɥɢɰɚ 1.2 – ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɤɬɚɯ ɞɨɪɨɠɧɨɝɨ ɢ ɩɪɢɞɨɪɨɠɧɨɝɨ ɫɟɪɜɢɫɚ 
ɮɟɞɟɪɚɥɶɧɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ Ɋ-257 «ȿɧɢɫɟɣ» 

№ ɩɩ Ɉɛɴɟɤɬ ɫɟɪɜɢɫɚ ɤɦ ɦ ɫɬɨɪɨɧɚ 

1 ȺɁɋ 24 500 ɫɥɟɜɚ 
2 ȺɁɋ 24 900 ɫɥɟɜɚ 
3 ȺɁɋ 26 380 ɫɥɟɜɚ 
4 ɲɚɲɥɵɱɧɚɹ 27 800 ɫɥɟɜɚ 
5 ȺɁɋ 30 480 ɫɩɪɚɜɚ 
6 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 30 550 ɫɩɪɚɜɚ 
7 ȺɁɋ 30 580 ɫɥɟɜɚ 
8 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 30 519 ɫɩɪɚɜɚ 

9 ɉɪɟɞɩɪɢɹɬɢɟ ɬɨɪɝɨɜɥɢ 35 420 ɫɩɪɚɜɚ 

10 ȺɁɋ 36 0 ɫɥɟɜɚ 
11 ȺɁɋ 37 580 ɫɥɟɜɚ 
12 ȺɁɋ 37 750 ɫɩɪɚɜɚ 
13 ȺɁɋ 38 700 ɫɩɪɚɜɚ 
14 ɒɢɧɨɦɨɧɬɚɠ 40 700 ɫɩɪɚɜɚ 
15 ɒɢɧɨɦɨɧɬɚɠ 40 950 ɫɥɟɜɚ 

16 ɉɪɟɞɩɪɢɹɬɢɟ ɬɨɪɝɨɜɥɢ 40 980 ɫɥɟɜɚ 

17 ɒɢɧɨɦɨɧɬɚɠ 41 300 ɫɩɪɚɜɚ 
18 ɒɢɧɨɦɨɧɬɚɠ 41 650 ɫɩɪɚɜɚ 
19 ȺɁɋ 43 500 ɫɩɪɚɜɚ 
20 ȺɁɋ 44 960 ɫɥɟɜɚ 
21 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 45 750 ɫɩɪɚɜɚ 
22 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 46 150 ɫɩɪɚɜɚ 
23 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 86 270 ɫɩɪɚɜɚ 
24 ȺɁɋ, ɋɌɈ 86 270 ɫɩɪɚɜɚ 
25 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 136 700 ɫɥɟɜɚ 
26 ȺɁɋ 168 100 ɫɥɟɜɚ 
27 ȺɁɋ 172 950 ɫɥɟɜɚ 
28 ȺɁɋ 173 000 ɫɩɪɚɜɚ 
29 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 173 050 ɫɥɟɜɚ 
30 ɄȾɋ  173 150 ɫɥɟɜɚ 
31 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 193 000 ɫɩɪɚɜɚ 
32 ɒɢɧɨɦɨɧɬɚɠ 236 300 ɫɩɪɚɜɚ 
33 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 236 300 ɫɩɪɚɜɚ 
34 ȺɁɋ 236 500 ɫɩɪɚɜɚ 
35 ȺȽɁɋ 236 500 ɫɥɟɜɚ 
36 ɉɭɧɤɬ ɩɢɬɚɧɢɹ 245 15 ɫɥɟɜɚ 
37 ȺɁɋ 245 800 ɫɥɟɜɚ 
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ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ «ɊɈɋȺȼɌɈȾɈɊ» ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɬɪɚɫɫɚ Ɋ-257 
“ȿɧɢɫɟɣ” ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 1.3. 

 
Ɍɚɛɥɢɰɚ 1.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɨɪɨɝɢ Ɋ-257 “ȿɧɢɫɟɣ” 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ, ɜɫɟɝɨ: 

ɥɢɧ.ɤɦ. 

520,671 

I ɤɚɬɟɝɨɪɢɹ 0 

II ɤɚɬɟɝɨɪɢɹ 67,53 

III ɤɚɬɟɝɨɪɢɹ 453,141 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ, ɜɫɟɝɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ 
ɪɚɡɜɹɡɤɚɦɢ: ɤɦ 520,983  

I ɤɚɬɟɝɨɪɢɹ 

ɤɦ 

0 

II ɤɚɬɟɝɨɪɢɹ 67,53 

III ɤɚɬɟɝɨɪɢɹ 453,192 

Ʉɨɥɢɱɟɫɬɜɨ ɦɨɫɬɨɜ 
ɲɬ. 49 

ɩ.ɦ. 2832,29 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɞɡɟɦɧɵɯ ɩɟɲɟɯɨɞɧɵɯ 
ɩɟɪɟɯɨɞɨɜ 

ɲɬ. 1 

ɩ.ɦ. 90,44 

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɭɛ 
ɲɬ. 514 

ɩ.ɦ. 13355,71 

ɉɪɨɬɢɜɨɥɚɜɢɧɧɚɹ ɝɚɥɥɟɪɹ (ɤɦ 601+870) ɩ.ɦ. 1340 

Ȼɚɪɶɟɪɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɤɦ. 104,752 

Ʌɢɧɢɢ ɷɥɟɤɬɪɨɨɫɜɟɳɟɧɢɹ ɤɦ. 17,142 

 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ 
ɬɪɚɧɫɩɨɪɬɧɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɨɪɨɝɢ, ɹɜɥɹɸɬɫɹ: 

-  ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ, ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ 
ɱɚɫɬɢ ɢ ɤɪɚɟɜɵɯ ɭɤɪɟɩɥɟɧɧɵɯ ɩɨɥɨɫ, ɨɛɳɚɹ ɢ ɭɤɪɟɩɥɟɧɧɚɹ ɲɢɪɢɧɚ ɨɛɨɱɢɧ, 
ɩɪɨɞɨɥɶɧɵɟ ɭɤɥɨɧɵ, ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɜ ɩɥɚɧɟ ɢ ɩɪɨɮɢɥɟ, ɭɤɥɨɧɵ ɜɢɪɚɠɟɣ ɢ 
ɪɚɫɫɬɨɹɧɢɟ ɜɢɞɢɦɨɫɬɢ; 

- ɩɪɨɱɧɨɫɬɶ ɢ ɫɨɫɬɨɹɧɢɟ ɞɨɪɨɠɧɨɣ ɨɞɟɠɞɵ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢ ɨɛɨɱɢɧ; 
- ɪɨɜɧɨɫɬɶ ɢ ɫɰɟɩɥɟɧɢɟ ɩɨɤɪɵɬɢɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢ ɨɛɨɱɢɧ; 
- ɫɨɫɬɨɹɧɢɟ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ; 
- ɫɨɫɬɨɹɧɢɟ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɨɬɜɨɞɚ; 
- ɝɚɛɚɪɢɬɵ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɢ ɫɨɫɬɨɹɧɢɟ ɦɨɫɬɨɜ, ɩɭɬɟɩɪɨɜɨɞɨɜ ɢ ɞɪɭɝɢɯ 
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ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɨɜ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɛɭɫɬɪɨɣɫɬɜɚ ɞɨɪɨɝɢ 

[3]. 
Ⱥɧɚɥɢɡ ɬɪɚɧɫɩɨɪɬɧɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ 

ɚɭɞɢɬɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɭɧɤɬɟ 1.5. 
Ⱦɥɹ ɨɰɟɧɤɢ ɚɜɚɪɢɣɧɨɫɬɢ ɭɱɚɫɬɤɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257, ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɹɜɢɬɶ ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ȾɌɉ. 
 

 1.2 Ⱥɧɚɥɢɡ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɟ Ɋ-257 
«ȿɧɢɫɟɣ»  0-257 ɤɦ. 

 

ɉɨ ɞɚɧɧɵɦ ȽɂȻȾȾ ɡɚ ɩɨɫɥɟɞɧɢɟ 4 ɝɨɞɚ ɧɚ ɎȺȾ Ɋ-257 ɛɵɥɨ ɫɨɜɟɪɲɟɧɨ 
1130 ɫɥɭɱɚɟɜ ȾɌɉ, ɜ ɤɨɬɨɪɵɯ ɭɱɚɫɬɜɨɜɚɥɨ 3302 Ɍɋ, 1794 ɱɟɥɨɜɟɤɚ ɪɚɧɟɧɵ ɢ 295 
ɩɨɝɢɛɥɢ. ɂɡ 1130 ɫɥɭɱɚɟɜ ȾɌɉ 325 ɩɪɨɢɡɨɲɥɢ ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɨɞɨɜ ɢ ɤɪɭɩɧɵɯ 
ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. [4] 

ȼ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧ ɭɱɚɫɬɨɤ 
ɬɪɚɫɫɵ Ɋ-257, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɩɪɟɞɟɥɚɯ ɤɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 0-257 ɤɢɥɨɦɟɬɪ. 

ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɚɧɧɵɯ ɨɛ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ 0-257 ɤɦ ɡɚ ɩɟɪɢɨɞ 
2016-2019 ɝɨɞɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.4. 

 
Ɍɚɛɥɢɰɚ 1.4 – ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɨɛ ɚɜɚɪɢɣɧɨɫɬɢ 0-257 ɤɦ 

Ƚɨɞ 

Ɋ-257 ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (0-257 ɤɦ) 

Ʉɨɥɢɱɟɫɬɜɨ 
ȾɌɉ 

ɉɨɝɢɛɥɨ Ɋɚɧɟɧɨ Ʉɨɥɢɱɟɫɬɜɨ ɬɫ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɭɱɚɫɬɧɢɤɨɜ 

2016 77 8 117 117 196 

2017 85 9 134 139 249 

2018 60 19 92 119 176 

2019 41 12 67 65 115 

 
 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ, ɩɨɝɢɛɲɢɯ, ɪɚɧɟɧɵɯ, ɤɨɥɢɱɟɫɬɜɚ Ɍɋ ɢ 
ɭɱɚɫɬɧɢɤɨɜ ɡɚ ɩɟɪɢɨɞ 2016-2019 ɝɨɞɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.2 
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Ɋɢɫɭɧɨɤ 1.2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ ɡɚ ɩɟɪɢɨɞ 2016-2019 ɝɝ. 
 

ɂɡ ɪɢɫɭɧɤɚ 1.2 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɢɦɟɟɬɫɹ 
ɬɟɧɞɟɧɰɢɹ ɤ ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ, ɧɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɩɪɢ ȾɌɉ 
ɨɫɬɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɬɟɯ ɠɟ ɡɧɚɱɟɧɢɣ ɢɥɢ ɞɚɠɟ ɜɵɲɟ. Ⱦɥɹ ɜɵɹɫɧɟɧɢɹ ɩɪɢɱɢɧ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɨ ȾɌɉ ɢ ɜɵɹɜɢɬɶ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ 
ɜɵɫɨɤɨɝɨ ɱɢɫɥɚ ɩɨɝɢɛɲɢɯ ɧɚ ɞɨɪɨɝɟ Ɋ-257.  
 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ ɩɨ ɜɢɞɚɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.3. 
 

 
 

Ɋɢɫɭɧɨɤ 1.3 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɩɨ ɜɢɞɚɦ ɧɚ ɭɱɚɫɬɤɟ Ɋ-257 0-257 ɤɦ. ɡɚ 
ɩɟɪɢɨɞ 2016-2019 ɝɝ. 

 
ɉɪɟɨɛɥɚɞɚɸɳɢɦ ɜɢɞɨɦ ȾɌɉ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɹɜɥɹɸɬɫɹ ɫɬɨɥɤɧɨɜɟɧɢɹ, 

ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ, ɫɬɚɛɢɥɶɧɨ, ɨɤɨɥɨ ɩɨɥɨɜɢɧɵ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ȾɌɉ ɜ ɝɨɞ, ɬɚɤɠɟ 

ϮϬϭϲ ʧод ϮϬϭϳ ʧод ϮϬϭϴ ʧод ϮϬϭϵ ʧод
Кол̸̛е̭т̏о дтп 77 85 60 41

ʿо̛̐̍ло 8 9 19 12

ˀ̦̌е̦о 117 134 92 67

Кол̸̛е̭т̏о т̭ 117 139 119 65

Кол̸̛е̭т̏о у̸̭̌т̛̦ко̏ 196 249 176 115
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ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɫɴɟɡɞɵ ɫ ɞɨɪɨɝɢ 14 ɢ 16 ɩɪɨɰɟɧɬɨɜ, ɪɟɠɟ 
ɧɚɟɡɞɵ ɧɚ ɩɟɲɟɯɨɞɨɜ ɢ ɧɚɟɡɞɵ ɧɚ ɩɪɟɩɹɬɫɬɜɢɹ. 

Ɍɚɤ ɤɚɤ ɫɬɨɥɤɧɨɜɟɧɢɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɜɢɞ ȾɌɉ, ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɱɢɫɥɢɬɶ ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɝɢɛɲɢɯ ɧɚ ɬɪɚɫɫɟ, ɞɥɹ ɩɨɥɧɨɝɨ ɜɢɞɟɧɢɹ 
ɫɢɬɭɚɰɢɢ. ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɨɝɢɛɲɢɯ ɩɨ ɜɢɞɚɦ ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɚ 100 ȾɌɉ, ɧɚ ɬɪɚɫɫɟ       Ɋ-257.  

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɨɝɢɛɲɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɧɚ 100 ȾɌɉ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.4. 

 

 
 

Ɋɢɫɭɧɨɤ 1.4 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɝɢɛɲɢɯ ɩɨ ɜɢɞɚɦ ɫɬɨɥɤɧɨɜɟɧɢɣ ɧɚ 100 ȾɌɉ ɧɚ 
ɭɱɚɫɬɤɟ Ɋ-257 0-257 ɤɦ. ɡɚ ɩɟɪɢɨɞ 2016-2019 ɝɝ. 

 
ɂɡ ɪɢɫɭɧɤɚ 1.4 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɩɨɝɢɛɲɢɯ ɧɚ 100 ȾɌɉ ɩɪɢ 

ɫɬɨɥɤɧɨɜɟɧɢɹɯ, ɧɚɟɡɞɚɯ ɧɚ ɩɟɲɟɯɨɞɨɜ, ɢ ɨɩɪɨɤɢɞɵɜɚɧɢɹɯ. ɇɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɝɢɛɲɢɯ ɧɚ ɎȺȾ Ɋ-257 ɜɵɹɜɥɟɧɢɟ ɨɩɚɫɧɵɯ 
ɭɱɚɫɬɤɨɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɫɬɨɥɤɧɨɜɟɧɢɣ, ɨɩɪɨɤɢɞɵɜɚɧɢɣ ɢ ɧɚɟɡɞɨɜ ɧɚ 
ɩɟɲɟɯɨɞɨɜ.  

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɝɢɛɲɢɯ ɧɚ ɬɪɚɫɫɟ Ɋ-257 ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɚɜɚɪɢɣɧɵɟ ɭɱɚɫɬɤɢ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɯ ɢ ɪɚɫɫɦɨɬɪɟɬɶ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɧɢɯ ɩɪɨɛɥɟɦɵ. Ⱦɚɧɧɵɣ ɚɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 1.2.1. 
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1.2.1  Ɉɩɪɟɞɟɥɟɧɢɟ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɯ ɭɱɚɫɬɤɨɜ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ      Ɋ-
257 «ȿɧɢɫɟɣ»  

 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɰɟɥɟɜɨɝɨ ɫɨɤɪɚɳɟɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɨɱɚɝɚɯ ȾɌɉ 

ɪɚɡɪɚɛɨɬɚɧɚ ɰɟɥɨɫɬɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɨɱɚɝɨɜ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚ ɩɪɚɤɬɢɤɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɤɪɚɳɟɧɢɹ 
ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɝɨɪɨɞɚɯ ɩɪɢ ɭɫɬɪɚɧɟɧɢɢ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ ɢɧɠɟɧɟɪɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɋɟɚɥɶɧɨɫɬɶ ɤɨɧɟɱɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɤɪɚɳɟɧɢɹ ȾɌɉ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɥɚɧɨɦɟɪɧɵɦ ɜɵɹɜɥɟɧɢɟɦ ɨɱɚɝɨɜ 
ɚɜɚɪɢɣɧɨɫɬɢ, ɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɢ ɩɨɷɬɚɩɧɵɦ ɭɫɬɪɚɧɟɧɢɟɦ ɧɚ ɨɫɧɨɜɟ ɜɵɛɨɪɚ 
ɢ ɪɟɚɥɢɡɚɰɢɢ ɷɮɮɟɤɬɢɜɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ɇɟɫɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ, ɨɱɚɝɨɦ ɚɜɚɪɢɣɧɨɫɬɢ, ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɦ 
ɨɱɚɝɨɦ ɹɜɥɹɟɬɫɹ ɨɞɧɨɪɨɞɧɵɣ ɢ ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɨ ɞɥɢɧɟ ɭɱɚɫɬɨɤ ɭɥɢɱɧɨ-
ɞɨɪɨɠɧɨɣ ɫɟɬɢ (ɍȾɋ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɩɨɜɵɲɟɧɧɭɸ ɨɩɚɫɧɨɫɬɶ, ɨɛɥɚɞɚɸɳɢɣ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɵɦ ɢ ɧɟɫɥɭɱɚɣɧɵɦ ɭɪɨɜɧɟɦ ɫɨɜɟɪɲɟɧɢɹ ȾɌɉ. ɉɨ ɦɟɫɬɭ 
ɪɚɫɩɨɥɨɠɟɧɢɹ, ɭɪɨɜɧɸ ɚɜɚɪɢɣɧɨɫɬɢ ɢ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɨɱɚɝɢ ȾɌɉ ɞɟɥɹɬɫɹ ɧɚ 
ɝɨɪɨɞɫɤɢɟ ɢ ɜɧɟɝɨɪɨɞɫɤɢɟ. 

Ɉɱɚɝɚɦɢ ȾɌɉ ɦɨɝɭɬ ɛɵɬɶ ɡɨɧɵ ɫɥɢɹɧɢɹ ɢ ɩɟɪɟɫɟɱɟɧɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ, ɡɨɧɵ ɩɟɲɟɯɨɞɧɵɯ ɩɟɪɟɯɨɞɨɜ, ɦɟɫɬɚ ɨɫɬɚɧɨɜɨɤ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɭɱɚɫɬɤɢ ɭɥɢɰ ɢ ɞɨɪɨɝ, ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɦɚɝɚɡɢɧɚɦ ɢ 
ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɵɦ ɰɟɧɬɪɚɦ, ɦɟɫɬɚ ɩɟɪɟɫɟɱɟɧɢɣ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɢ 
ɪɟɥɶɫɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɡɨɧɵ ɨɛɪɚɬɧɵɯ ɪɚɡɜɨɪɨɬɨɜ, ɥɟɜɨɩɨɜɨɪɨɬɧɨɝɨ ɢ ɤɪɭɝɨɜɨɝɨ 
ɞɜɢɠɟɧɢɹ ɢ ɬ. ɞ. 

Ɉɱɚɝɨɦ ȾɌɉ ɜ ɝɨɪɨɞɟ ɹɜɥɹɟɬɫɹ ɭɱɚɫɬɨɤ ɞɨɪɨɝɢ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 400 ɦ ɢ ɧɚ ɤɨɬɨɪɨɦ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɪɨɢɡɨɲɥɨ ɬɪɢ ɢ ɛɨɥɟɟ 
ȾɌɉ (ɫɭɦɦɚɪɧɨ ɫ ɩɨɫɬɪɚɞɚɜɲɢɦ ɢ ɦɚɬɟɪɢɚɥɶɧɵɦ ɭɳɟɪɛɨɦ). ɋɪɟɞɧɹɹ ɞɥɢɧɚ 
ɭɱɚɫɬɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 100 - 150 ɦ. 

Ɉɱɚɝɨɦ ȾɌɉ ɧɚ ɜɧɟɝɨɪɨɞɫɤɨɣ ɞɨɪɨɝɟ ɹɜɥɹɟɬɫɹ ɭɱɚɫɬɨɤ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɣ 
1000 ɦ, ɧɚ ɤɨɬɨɪɨɦ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɪɨɢɡɨɲɥɨ ɞɜɚ ɢ ɛɨɥɟɟ ȾɌɉ ɢɥɢ ɬɪɢ ɢ ɛɨɥɟɟ 
ȾɌɉ ɡɚ ɩɨɫɥɟɞɧɢɟ ɞɜɚ ɝɨɞɚ. 

Ɇɟɬɨɞɵ ɚɧɚɥɢɡɚ ɫɜɟɞɟɧɢɣ ɨ ȾɌɉ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ, 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɰɢɮɪɨɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɫɨɫɬɨɹɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ, ɢɯ ɫɪɚɜɧɟɧɢɟ (ɫɨɩɨɫɬɚɜɥɟɧɢɟ) ɩɨ ɝɨɞɚɦ ɢ ɡɚ ɞɪɭɝɢɟ 
ɤɚɥɟɧɞɚɪɧɵɟ ɫɪɨɤɢ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɛɳɢɯ ɬɟɧɞɟɧɰɢɣ ɢɡɦɟɧɟɧɢɹ. 
ɉɪɨɫɬɟɣɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ - ɷɬɨ ɞɚɧɧɵɟ ɨɛ ɨɛɳɟɦ ɱɢɫɥɟ 
ȾɌɉ, ɤɨɥɢɱɟɫɬɜɟ ɩɨɝɢɛɲɢɯ ɢ ɪɚɧɟɧɵɯ ɥɸɞɟɣ, ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ȾɌɉ. 
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ɐɟɥɶɸ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɚɬɟɪɢɚɥɨɜ ȾɌɉ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ 
ɩɪɢɱɢɧɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɚɜɚɪɢɣɧɨɫɬɢ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɨɱɚɝɨɜ ȾɌɉ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɧɟɫɟɧɢɢ ɧɚ ɤɚɪɬɭ ɢɥɢ ɫɯɟɦɭ ɢɡɭɱɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɦɟɫɬ ɫɨɜɟɪɲɟɧɢɹ ȾɌɉ. 
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ 3 ɜɢɞɚ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ȾɌɉ: ɫ ɩɨɦɨɳɶɸ 
ɤɚɪɬɵ, ɥɢɧɟɣɧɨɝɨ ɝɪɚɮɢɤɚ ɢ ɦɚɫɲɬɚɛɧɨɣ ɫɯɟɦɵ (ɫɢɬɭɚɰɢɨɧɧɨɝɨ ɩɥɚɧɚ). 

Ʉɚɪɬɚ ȾɌɉ – ɷɬɨ ɤɚɪɬɚ ɦɟɫɬɧɨɫɬɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɨɱɤɚɯ ɤɨɬɨɪɨɣ ɩɨ 
ɦɟɪɟ ɪɟɝɢɫɬɪɚɰɢɢ ɧɚɧɨɫɹɬ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ȾɌɉ. Ɉɞɧɚɤɨ, ɤɚɪɬɚ ɧɟ ɞɨɥɠɧɚ 
ɛɵɬɶ ɫɥɢɲɤɨɦ ɝɪɨɦɨɡɞɤɨɣ, ɬ. ɟ. ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɨɣ, ɩɨɷɬɨɦɭ ɩɪɢ ɚɧɚɥɢɡɟ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɨ ɪɚɡɦɟɪɚɦ ɬɟɪɪɢɬɨɪɢɢ ɢ ɛɨɥɶɲɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɨɢɫɲɟɫɬɜɢɣ 
ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɨɧɚ ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɬɨɱɧɨ ɧɚɦɟɬɢɬɶ ɦɟɫɬɚ ȾɌɉ. 

ɗɬɭ ɡɚɞɚɱɭ ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɥɢɧɟɣɧɵɣ ɝɪɚɮɢɤ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬɫɹ ɞɥɹ 
ɨɬɞɟɥɶɧɨɣ ɦɚɝɢɫɬɪɚɥɢ ɢɥɢ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ ɢ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɤɚɪɬɵ ȾɌɉ. 

Ɇɚɫɲɬɚɛɧɚɹ ɫɯɟɦɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜ ɦɟɫɬɚɯ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ ɢ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɫɯɟɦɵ ɨɬɞɟɥɶɧɨɝɨ ȾɌɉ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɤɚɪɬɨɱɤɨɣ ɭɱɟɬɚ ȾɌɉ. 

ɐɟɥɟɜɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɫɨɤɪɚɳɟɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɦɟɫɬɚɯ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ȾɌɉ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɟ ɫɨɤɪɚɳɟɧɢɟ 
ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɫɥɭɱɚɟ ɜɧɟɞɪɟɧɢɹ ɩɥɚɧɢɪɭɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ɋɚɰɢɨɧɚɥɶɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɷɮɮɟɤɬɢɜɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɟɪ ɩɨ ɭɫɬɪɚɧɟɧɢɸ 
ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ ɬɪɟɛɭɸɬ ɨɰɟɧɤɢ ɨɠɢɞɚɟɦɨɝɨ ɷɮɮɟɤɬɚ - ɫɨɤɪɚɳɟɧɢɹ 
ɱɢɫɥɚ ȾɌɉ ɩɭɬɟɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɬ ɜɧɟɞɪɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɟɪɚɬɢɜɧɵɦɢ, ɝɨɞɨɜɵɦɢ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɩɥɚɧɚɦɢ 
ɩɨɜɵɲɟɧɢɹ ȻȾ [5]. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬɵ ɩɨ ɜɵɹɜɥɟɧɢɸ ɢ ɭɫɬɪɚɧɟɧɢɸ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ȾɌɉ  (ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɟ ɭɱɚɫɬɤɢ ɞɨɪɨɝ) ɜ ɪɚɦɤɚɯ ɚɭɞɢɬɚ ȻȾȾ ɹɜɥɹɟɬɫɹ 
ɫɭɳɟɫɬɜɟɧɧɵɦ ɪɟɡɟɪɜɨɦ ɩɨɜɵɲɟɧɢɹ ɫɨɤɪɚɳɟɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɞɨɪɨɝɚɯ ɢ ɟɟ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɩɪɨɜɟɞɟɧɢɸ 
ɚɭɞɢɬɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 

Ʉ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɦ ɭɱɚɫɬɤɚɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɬɧɨɫɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɭɱɚɫɬɤɢ ɞɨɪɨɝɢ: 

- ɭɱɚɫɬɤɢ, ȾɌɉ ɧɚ ɤɨɬɨɪɵɯ, ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɜɵɫɨɤɨɣ ɬɹɠɟɫɬɶɸ ɩɨɫɥɟɞɫɬɜɢɣ; 

- ɭɱɚɫɬɤɢ, ɧɚ ɤɨɬɨɪɵɯ ɫɨɜɟɪɲɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ȾɌɉ ɫ 
ɦɚɬɟɪɢɚɥɶɧɵɦ ɭɳɟɪɛɨɦ; 
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- ɭɱɚɫɬɤɢ, ɧɚ ɤɨɬɨɪɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɫɨɱɟɬɚɧɢɟ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɢɥɢ 
ɫɤɥɚɞɵɜɚɸɳɢɟɫɹ ɩɨɞ ɢɯ ɜɥɢɹɧɢɟɦ ɪɟɠɢɦɵ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɢɫɬɨɱɧɢɤɨɦ ɩɨɜɵɲɟɧɧɨɝɨ ɪɢɫɤɚ ɫɨɜɟɪɲɟɧɢɹ ȾɌɉ .  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɜɵɹɜɥɟɧɢɸ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ȾɌɉ 
ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ, ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɵɟ ɭɱɚɫɬɤɢ 
ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-255 (Ɍɚɛɥɢɰɚ 1.5) 
 
 Ɍɚɛɥɢɰɚ 1.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɨɱɚɝɨɜ ɚɜɚɪɢɣɧɨɫɬɢ  

№ 
ɍɱɚɫɬɤɚ 

Ʉɢɥɨɦɟɬɪ 
ȾɌɉ 
2016 

ȾɌɉ 
2017 

ȾɌɉ 
2018 

ȾɌɉ 
2019 

ȼɫɟɝɨ 
ɉɪɟɨɛɥɚɞɚɸɳɢɣ 

ɜɢɞ ȾɌɉ 

1 23 0 0 1 3 4 ɋɬɨɥɤɧɨɜɟɧɢɟ 
2 27 1 3 1 1 6 ɋɬɨɥɤɧɨɜɟɧɢɟ 
3 30 2 4 2 2 10 ɋɬɨɥɤɧɨɜɟɧɢɟ 
4 31 1 0 3 0 4 ɋɬɨɥɤɧɨɜɟɧɢɟ 
5 35 1 0 3 1 5 ɋɬɨɥɤɧɨɜɟɧɢɟ 
6 75 3 0 0 0 3 ɋɴɟɡɞ ɫ ɞɨɪɨɝɢ 
7 91 4 1 1 1 7 ɋɬɨɥɤɧɨɜɟɧɢɟ 
8 123 3 10 3 1 17 Ɉɩɪɨɤɢɞɵɜɚɧɢɟ 
9 160 3 0 0 0 3 ɋɬɨɥɤɧɨɜɟɧɢɟ 

10 166 0 3 2 0 5 ɋɬɨɥɤɧɨɜɟɧɢɟ 
11 198 5 2 0 0 7 ɋɬɨɥɤɧɨɜɟɧɢɟ 
12 246 3 0 1 0 4 ɋɬɨɥɤɧɨɜɟɧɢɟ 

  
ȼ ɢɬɨɝɟ ɩɨɥɭɱɟɧɨ 12 ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ, ɢɡ ɤɨɬɨɪɵɯ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɪɚɫɫɦɨɬɪɟɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ 30 ɤɦ 123, ɢ 166 ɤɦ ɬɚɤ ɤɚɤ ɨɧɢ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɹɦ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ. Ⱦɚɥɟɟ ɩɪɢɜɟɞёɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɨɜ. 

Ⱦɚɧɧɵɟ ɨɛ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ɜ 
ɬɚɛɥɢɰɟ 1.6. 

 
 Ɍɚɛɥɢɰɚ 1.6 – ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɟ ɦɟɫɬɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ ɬɪɚɫɫɵ Ɋ-257 

Ʉɢɥɨɦɟɬɪ 
Ʉɨɥɢɱɟɫɬɜɨ 

ȾɌɉ 
ɉɨɝɢɛɥɨ Ɋɚɧɟɧɨ Ʉɨɥ-ɜɨ Ɍɋ 

Ʉɨɥ-ɜɨ 
ɭɱɚɫɬɧɢɤɨɜ 

30 10 1 17 17 26 
123 17 3 28 23 43 
166 5 1 9 11 16 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ  «ɊɈɋȺȼɌɈȾɈɊ», ɨɞɧɢɦɢ ɢɡ 
ɜɚɠɧɟɣɲɢɯ  ɩɨɤɚɡɚɬɟɥɟɣ ɹɜɥɹɸɬɫɹ: ɩɨɤɚɡɚɬɟɥɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɬɹɠɟɫɬɢ 
ɩɨɫɥɟɞɫɬɜɢɣ ȾɌɉ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 1.1 ɢ ɩɨɤɚɡɚɬɟɥɶ ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ȾɌɉ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 
1.2 . 

 ܼ˒ = ଵ଴ల∙𝑝ଷ଺ହ∙ே∙௅∙𝑇,                 (1.1) 

 
ɝɞɟ    Zɩ –  ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɧɚ 1ɦɥɧ ɚɜɬ. – ɤɦ; 

N – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɭɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɚɜɬ./ɫɭɬ.; 
T – ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɥɟɬ; 
p – ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɜ ȾɌɉ ɡɚ ɪɚɫɱɟɬɧɵɣ ɜɪɟɦɟɧɢ Ɍ, ɱɟɥ.;  
L – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ, ɤɦ. 

 ݉ଶ = ௡˒௡˒+௡˓ ∗ ͳͲͲ,                            (1.2) 

 
ɝɞɟ   ݊˒ –  ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɢɛɲɢɯ ɜ n ȾɌɉ, ɱɟɥ.;            ݊˓ –  ɤɨɥɢɱɟɫɬɜɨ ɪɚɧɟɧɵɯ ɜ n ȾɌɉ, ɱɟɥ.. 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɡɚ ɩɟɪɢɨɞ 2016-2019 ɝɨɞɚ ɢɡ ɬɚɛɥɢɰɵ 1.6 ɞɥɹ 
ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257 ɜ ɮɨɪɦɭɥɭ 1.2, ɩɨɥɭɱɢɦ:  

                ݉ଷ଴ = ଵଵ+ଵ଻ ∗ ͳͲͲ  = 5,5 

                ݉ଵଶଷ = ଷଷ+ଶ଼ ∗ ͳͲͲ = 9,6 

                ݉ଵ଺଺ = ଵଵ+ଽ ∗ ͳͲͲ  = 10 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨɤɚɡɚɬɟɥɶ ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɡɚ 

2019 ɝɨɞ ɩɨ ɮɨɪɦɭɥɟ 1.2 
                ݉ˍ˓˃˔ːˑя˓˔ˍ = ସଵସଵ+ଵ଺଼଺ ∗ ͳͲͲ = 2,3 
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ɋɪɚɜɧɢɜɚɹ, ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ȾɌɉ, ɜɢɞɧɨ, ɱɬɨ 
ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɩɨ ɝ. Ʉɪɚɫɧɨɹɪɫɤɭ ɢ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ   Ɋ-257 ɛɨɥɟɟ 
ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ.  

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ȾɌɉ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɯɟɦ ɈȾȾ ɧɚ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɚɯ. 

  
1.3 Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ȾɌɉ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ 
 
1.3.1   ɍɱɚɫɬɨɤ ɎȺȾ Ɋ-257 30 ɤɦ 

 

 ɂɫɫɥɟɞɭɟɦɵɣ ɭɱɚɫɬɨɤ ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ ɝ. Ʉɪɚɫɧɨɹɪɫɤ ɢ ɝ. Ⱦɢɜɧɨɝɨɪɫɤ, 
ɧɚ ɭɱɚɫɬɤɟ ɪɚɫɩɨɥɨɠɟɧɵ ɫɴɟɡɞɵ ɧɚ ɞɚɱɧɵɟ ɡɨɧɵ. Ʌɚɧɞɲɚɮɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɪɚɜɧɢɧɧɵɣ ɫ ɝɭɫɬɵɦɢ ɧɚɫɚɠɞɟɧɢɹɦɢ ɜɞɨɥɶ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. 

ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɜɢɞ ɭɱɚɫɬɤɚ ɎȺȾ Ɋ-257 30 ɤɦ 
 

 
 

Ɋɢɫɭɧɨɤ 1.5 – Ɉɛɳɢɣ ɜɢɞ ɭɱɚɫɬɤɚ Ɋ-257 30 ɤɦ 
 

Ⱦɚɧɧɵɣ ɭɱɚɫɬɨɤ ɢɦɟɟɬ 3 ɩɨɥɨɫɵ ɞɥɹ ɞɜɢɠɟɧɢɹ 2 ɢɡ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɵ ɜ 
ɫɬɨɪɨɧɭ Ʉɪɚɫɧɨɹɪɫɤɚ ɢ 1 ɜ ɫɬɨɪɨɧɭ Ⱦɢɜɧɨɝɨɪɫɤɚ. ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɞɨɪɨɠɧɨɣ ɡɨɧɵ 
ɭɱɚɫɬɤɚ ɧɚɯɨɞɢɬɫɹ 2 ȺɁɋ “Ƚɚɡɩɪɨɦɧɟɮɬɶ” c ɥɟɜɨɣ ɫɬɨɪɨɧɵ ɢ “Ɋɟɝɢɨɧ 24” ɫ 
ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ. Ɍɚɤɠɟ ɧɚ ɭɱɚɫɬɤɟ ɧɚɯɨɞɹɬɫɹ 2 ɨɫɬɚɧɨɜɤɢ, ɩɟɲɟɯɨɞɧɵɣ ɩɟɪɟɯɨɞ 
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ɢ 2 ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɜɬɨɪɨɫɬɟɩɟɧɧɵɦɢ ɞɨɪɨɝɚɦɢ ɜɟɞɭɳɢɦɢ ɤ ɞɚɱɧɵɦ ɦɚɫɫɢɜɚɦ. 
Ɉɫɜɟɳɟɧɢɟ ɧɚ ɭɱɚɫɬɤɟ ɨɬɫɭɬɫɬɜɭɟɬ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ȾɌɉ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɯɟɦɭ ɈȾȾ ɢ ɜɵɹɜɢɬɶ ɟё ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ.  

ɇɚ ɪɢɫɭɧɤɟ 1.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɈȾȾ ɧɚ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ 
Ɋ-257 166 ɤɦ. 

 

 
 

Ɋɢɫɭɧɨɤ 1.6 – ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɈȾȾ ɧɚ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ Ɋ-257 30 ɤɦ 
 

ɂɫɯɨɞɹ ɢɡ ɫɯɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1.6 ɧɚ ɭɱɚɫɬɤɟ ɬɪɚɫɫɵ Ɋ-257 
30 ɤɦ, ɧɚɯɨɞɹɬɫɹ 3 ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɟɪɟɤɪɟɫɬɤɚ. ɇɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɧɟ ɞɟɣɫɬɜɭɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɫɤɨɪɨɫɬɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ 90 
ɤɦ/ɱ. Ɉɛɝɨɧ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɭɱɚɫɬɤɚ ɡɚɩɪɟɳɟɧ. 

ɇɚ ɜɵɟɡɞɟ ɢ ɜɴɟɡɞɟ ɤ ɩɪɢɥɟɝɚɸɳɢɦ ɤ ɎȺȾ ȺɁɋ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɉɋɉ, ɚ 
ɬɚɤɠɟ ɨɫɜɟɳɟɧɢɹ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɨɩɚɫɧɨɫɬɶ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɚ ȺɁɋ ɧɟ 
ɨɪɝɚɧɢɡɨɜɚɧɧɨ ɨɞɧɨɫɬɨɪɨɧɧɟɟ ɞɜɢɠɟɧɢɟ ɜ ɧɚɞɥɟɠɚɳɟɣ ɮɨɪɦɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɧɟɞɨɩɭɫɬɢɦɵɦ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɩɨɥɧɵɟ ɞɚɧɧɵɟ ɨ ȾɌɉ, 
ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɢ ɧɚɣɬɢ ɬɟ ɢɥɢ ɢɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɦɟɪ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ. 

Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ȾɌɉ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɡɚ ɩɨɫɥɟɞɧɢɟ 4 ɝɨɞɚ ɧɚ 30 
ɤɢɥɨɦɟɬɪɟ ɎȺȾ Ɋ-257 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7. 
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Ɍɚɛɥɢɰɚ 1.7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɫɬ ȾɌɉ 

№ 
ȾɌɉ 

Ɇɟɬɪ Ɍɢɩ ȾɌɉ ɋɟɡɨɧ 
ɋɨɫɬɨɹɧɢɟ 

ɩɨɝɨɞɵ 
ɋɨɫɬɨɹɧɢɟ ɩɨɤɪɵɬɢɹ 

ȼɪɟɦɹ 
ɫɭɬɨɤ 

ɇɟɞɨɫɬɚɬɤɢ 
ɫɨɞɟɪɠɚɧɢɹ 

ɞɨɪɨɝɢ 

1 300 
ɋɬɨɥɤɧɨɜɟɧɢɟ 

ɩɨɩɭɬɧɨɟ 
Ɂɢɦɚ ɉɚɫɦɭɪɧɨ ɋɭɯɨɟ 

Ɍɟɦɧɨɟ, 
ɨɫɜɟɳɟɧɢɟ 
ɨɬɫɭɬɫɬɜɭɟɬ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

2 900 ɋɬɨɥɤɧɨɜɟɧɢɟ ȼɟɫɧɚ ɉɚɫɦɭɪɧɨ Ɇɨɤɪɨɟ ɋɜɟɬɥɨɟ 
ɇɟ 

ɭɫɬɚɧɨɜɥɟɧɵ 

3 600 
ɇɚɟɡɞ ɧɚ 

ɫɬɨɹɳɟɟ Ɍɋ 
Ɂɢɦɚ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

4 0 
ɋɬɨɥɤɧɨɜɟɧɢɟ 

ɉɨɩɭɬɧɨɟ 
Ɉɫɟɧɶ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

5 343 
ɇɚɟɡɞ ɧɚ 
ɩɟɲɟɯɨɞɚ 

Ɂɢɦɚ əɫɧɨ ɋɭɯɨɟ 
Ɍɟɦɧɨɟ, 

ɨɫɜɟɳɟɧɢɟ 
ɨɬɫɭɬɫɬɜɭɟɬ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

6 800 
ɋɬɨɥɤɧɨɜɟɧɢɟ 

ȼɫɬɪɟɱɧɨɟ 
Ɂɢɦɚ ɉɚɫɦɭɪɧɨ Ɇɨɤɪɨɟ ɋɜɟɬɥɨɟ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

7 307 
ɇɚɟɡɞ ɧɚ 
ɩɟɲɟɯɨɞɚ 

Ɂɢɦɚ əɫɧɨ ɋɭɯɨɟ 
Ɍɟɦɧɨɟ, 

ɨɫɜɟɳɟɧɢɟ 
ɨɬɫɭɬɫɬɜɭɟɬ 

Ɉɬɫɭɬɫɬɜɢɟ, 
ɩɥɨɯɚɹ 

ɪɚɡɥɢɱɢɦɨɫɬɶ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɪɚɡɦɟɬɤɢ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 

 

8 0 
ɋɬɨɥɤɧɨɜɟɧɢɟ 

ɜɫɬɪɟɱɧɨɟ 
Ɂɢɦɚ ɉɚɫɦɭɪɧɨ Ɇɨɤɪɨɟ ɋɭɦɟɪɤɢ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

9 577 
ɋɬɨɥɤɧɨɜɟɧɢɟ 

ɜɫɬɪɟɱɧɨɟ 
Ɂɢɦɚ əɫɧɨ 

Ɉɛɪɚɛɨɬɚɧɧɨɟ 
ɩɪɨɬɢɜɨɝɨɥɨɥɟɞɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ 
 

Ɍɟɦɧɨɟ, 
ɨɫɜɟɳɟɧɢɟ 
ɨɬɫɭɬɫɬɜɭɟɬ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

 
ɂɡ ɬɚɛɥɢɰɵ 1.7 ɜɢɞɧɨ, ɱɬɨ ɫɪɟɞɢ ɜɢɞɨɜ ȾɌɉ ɩɪɟɨɛɥɚɞɚɸɬ ɧɚ ɭɱɚɫɬɤɟ 

ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ ɧɚɟɡɞɵ ɧɚ ɩɟɲɟɯɨɞɚ, ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɩɪɨɢɡɨɲɥɚ ɡɢɦɨɣ. Ɉɛɚ 
ɧɚɟɡɞɚ ɧɚ ɩɟɲɟɯɨɞɚ ɩɪɨɢɡɨɲɥɢ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɨɬɫɭɬɫɬɜɢɟ ɨɫɜɟɳɟɧɢɹ, ɤɨɝɞɚ 
ɪɚɞɢɭɫ ɨɛɡɨɪɚ ɜɨɞɢɬɟɥɹ ɦɟɧɶɲɟ, ɚ ɬɨɪɦɨɡɧɨɣ ɩɭɬɶ ɛɨɥɶɲɟ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɩɪɢɱɢɧ ȾɌɉ ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɭɱɚɫɬɤɟ ɩɪɨɫɬɨɢɦ 
ɤɚɪɬɭ ȾɌɉ. 

Ⱦɚɥɟɟ ɧɚ ɪɢɫɭɧɤɟ 1.7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɪɬɚ ȾɌɉ ɧɚ ɦɟɫɬɧɨɫɬɢ, ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧɚɯ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ. 
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Ɋɢɫɭɧɨɤ 1.7 – ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȾɌɉ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 30 ɤɦ 
 

ɂɡ ɪɢɫɭɧɤɚ 1.7 ɜɢɞɧɨ, ɱɬɨ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɭɱɚɫɬɤɟ ȾɌɉ 
ɪɚɫɩɪɟɞɟɥɟɧɚ ɪɚɜɧɨɦɟɪɧɨ, ɧɨ ɜɫɟ ɧɚɟɡɞɵ ɧɚ ɩɟɲɟɯɨɞɚ ɧɚɯɨɞɹɬɫɹ ɜ ɨɞɧɨɦ ɦɟɫɬɟ – 
ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ ɜ ɪɚɣɨɧɟ ɩɪɢɞɨɪɨɠɧɵɯ ȺɁɋ, ɧɚ ɭɱɚɫɬɤɟ ɧɟɬ ɩɟɲɟɯɨɞɧɨɝɨ 
ɩɟɪɟɯɨɞɚ ɢ ɨɫɜɟɳɟɧɢɹ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 
11,25 ɦɟɬɪɚ. Ɍɚɤɠɟ ɜ ɪɚɣɨɧɟ ɷɬɨɝɨ ɩɟɪɟɤɪёɫɬɤɚ ɩɪɨɢɡɨɲɥɨ 2 ɩɨɩɭɬɧɵɯ 
ɫɬɨɥɤɧɨɜɟɧɢɹ. 

ɇɚ ɭɱɚɫɬɤɟ ɟɫɬɶ ɨɩɚɫɧɵɟ ɦɟɫɬɚ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɚɤ ɤɚɤ ɧɚ ɭɱɚɫɬɤɟ ɧɟ 
ɨɝɪɚɧɢɱɟɧɚ ɫɤɨɪɨɫɬɶ ɜɢɞɢɦɨɫɬɶ ɦɟɫɬɚɦɢ ɨɝɪɚɧɢɱɟɧɚ ɪɟɥɶɟɮɨɦ ɢ ɧɚ ɧɟɦ 
ɧɚɯɨɞɹɬɫɹ 3 ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɞɨɪɨɝɚɦɢ ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɩɨɥɨɫ ɪɚɡɝɨɧɚ 
ɢɥɢ ɬɨɪɦɨɠɟɧɢɹ. 

 
 
 
1.3.2   ɍɱɚɫɬɨɤ ɎȺȾ Ɋ-257 123 ɤɦ 

 

 ɂɫɫɥɟɞɭɟɦɵɣ ɭɱɚɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɜ ɝɨɪɧɨɣ ɦɟɫɬɧɨɫɬɢ ɫ ɝɭɫɬɵɦɢ ɥɟɫɧɵɦɢ 
ɧɚɫɚɠɞɟɧɢɹɦɢ, ɧɚ ɫɜɨɟɦ ɩɪɨɬɹɠɟɧɢɢ ɢɦɟɟɬ 2 ɤɪɭɬɵɯ ɩɨɜɨɪɨɬɚ ɫ ɭɝɥɨɦ ɨɤɨɥɨ 90˚. 

ɇɚ ɪɢɫɭɧɤɟ 1.8 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɜɢɞ ɭɱɚɫɬɤɚ ɎȺȾ Ɋ-257 123 ɤɦ 
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Ɋɢɫɭɧɨɤ 1.8 – Ɉɛɳɢɣ ɜɢɞ ɭɱɚɫɬɤɚ Ɋ-257 123 ɤɦ 
 

ɍɱɚɫɬɨɤ ɎȺȾ Ɋ-267 123 ɤɦ ɢɦɟɟɬ 2 ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɫ ɭɲɢɪɟɧɢɟɦ ɞɨ 3ɯ 
ɧɚ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɭɱɚɫɬɤɚ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ ɢɦɟɟɬ ɜɢɞ ɫɟɪɩɚɧɬɢɧɵ ɞɥɹ ɨɛɯɨɞɚ 
ɝɨɪɧɨɝɨ ɥɚɧɞɲɚɮɬɚ. ɂɦɟɸɬɫɹ ɢɡɦɟɧɟɧɢɹ ɩɪɨɞɨɥɶɧɨɝɨ ɭɤɥɨɧɚ ɞɨɪɨɝɢ ɞɨ 8 
ɝɪɚɞɭɫɨɜ. Ⱦɨɪɨɝɚ ɨɤɪɭɠɟɧɚ ɥɟɫɧɵɦɢ ɧɚɫɚɠɞɟɧɢɹɦɢ, ɧɟ ɢɦɟɟɬ ɩɟɪɟɫɟɱɟɧɢɣ ɫ 
ɞɪɭɝɢɦɢ ɞɨɪɨɝɚɦɢ, ɚ ɬɚɤɠɟ ɧɚɯɨɞɢɬɫɹ ɜ ɭɞɚɥɟɧɢɢ ɨɬ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢɥɢ 
ɨɛɴɟɤɬɨɜ ɩɪɢɞɨɪɨɠɧɨɝɨ ɫɟɪɜɢɫɚ  

ɇɚ ɪɢɫɭɧɤɟ 1.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɈȾȾ ɧɚ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ 
Ɋ-257 166 ɤɦ. 
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Ɋɢɫɭɧɨɤ 1.9 – ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɈȾȾ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ Ɋ-257 123 ɤɦ 
 
ɂɫɯɨɞɹ ɢɡ ɫɯɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1.9 ɧɚ ɭɱɚɫɬɤɟ ɬɪɚɫɫɵ Ɋ-257 

123 ɤɦ ɷɬɨ ɭɱɚɫɬɨɤ ɞɨɪɨɝɢ, ɧɟ ɢɦɟɸɳɢɣ ɩɪɟɫɟɱɟɧɢɣ ɫ ɞɪɭɝɢɦɢ ɞɨɪɨɝɚɦɢ, 
ɫɤɨɪɨɫɬɶ ɧɚ ɭɱɚɫɬɤɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɡɧɚɤɨɦ 3.24 ɢ ɨɝɪɚɧɢɱɟɧɚ 70-ɸ ɤɦ/ɱ. Ɉɛɝɨɧ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɭɱɚɫɬɤɚ ɡɚɩɪɟɳɟɧ ɪɚɡɦɟɬɤɨɣ 1.1. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɩɨɥɧɵɟ ɞɚɧɧɵɟ ɨ ȾɌɉ, 
ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɢ ɧɚɣɬɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɟɪ ɩɨ 
ɩɨɜɵɲɟɧɢɸ ȻȾȾ. 

Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ȾɌɉ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɡɚ ɩɨɫɥɟɞɧɢɟ 4 ɝɨɞɚ ɧɚ 123 
ɤɢɥɨɦɟɬɪɟ ɎȺȾ Ɋ-257 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.8. 

 
Ɍɚɛɥɢɰɚ 1.8 – Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɭɱɚɫɬɤɟ ȾɌɉ 

№ 
ɍɱɚɫɬɤɚ 

Ɇɟɬɪ Ɍɢɩ ȾɌɉ ɋɟɡɨɧ 
ɋɨɫɬɨɹɧɢɟ 

ɩɨɝɨɞɵ 
ɋɨɫɬɨɹɧɢɟ ɩɨɤɪɵɬɢɹ 

ȼɪɟɦɹ 
ɫɭɬɨɤ 

ɇɟɞɨɫɬɚɬɤɢ 
ɫɨɞɟɪɠɚɧɢ
ɹ ɞɨɪɨɝɢ 

1 250 
ɋɬɨɥɤɧɨɜɟɧɢɟ 

ɜɫɬɪɟɱɧɨɟ 
Ʌɟɬɨ Ⱦɨɠɞɶ Ɇɨɤɪɨɟ ɋɜɟɬɥɨɟ ɇɟɬ 

2 250 Ɉɩɪɨɤɢɞɵɜɚɧɢɟ Ɂɢɦɚ ɉɚɫɦɭɪɧɨ ɋɭɯɨɟ Ɍɟɦɧɨɟ ɇɟɬ 
3 380 ɋɴɟɡɞ ɫ ɞɨɪɨɝɢ Ɂɢɦɚ əɫɧɨ ɋɨ ɫɧɟɠɧɵɦ ɧɚɤɚɬɨɦ Ɍɟɦɧɨɟ ɇɟɬ 

4 10 Ɉɩɪɨɤɢɞɵɜɚɧɢɟ Ɂɢɦɚ ɉɚɫɦɭɪɧɨ ɋɭɯɨɟ Ɍɟɦɧɨɟ 
ɇɟɭɞ. 

ɫɨɫɬɨɹɧɢɟ 
ɨɛɨɱɢɧɵ 

5 897 Ɉɩɪɨɤɢɞɵɜɚɧɢɟ Ʌɟɬɨ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ ɇɟɬ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.8 

№ 
ɍɱɚɫɬɤɚ 

Ɇɟɬɪ Ɍɢɩ ȾɌɉ ɋɟɡɨɧ 
ɋɨɫɬɨɹɧɢɟ 

ɩɨɝɨɞɵ 
ɋɨɫɬɨɹɧɢɟ ɩɨɤɪɵɬɢɹ 

ȼɪɟɦɹ 
ɫɭɬɨɤ 

ɇɟɞɨɫɬɚɬɤɢ 
ɫɨɞɟɪɠɚɧɢɹ 

ɞɨɪɨɝɢ 

6 750 
ɋɬɨɥɤɧɨɜɟɧɢɟ 

ɜɫɬɪɟɱɧɨɟ 
Ɉɫɟɧɶ ɉɚɫɦɭɪɧɨ 

Ɉɛɪɚɛɨɬɚɧɨ 
ɩɪɨɬɢɜɨɝɨɥɨɥɟɞɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ 
ɋɜɟɬɥɨɟ ɇɟɬ 

7 328 Ɉɩɪɨɤɢɞɵɜɚɧɢɟ Ʌɟɬɨ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ ɇɟɬ 
8 338 Ɉɩɪɨɤɢɞɵɜɚɧɢɟ Ʌɟɬɨ ɉɚɫɦɭɪɧɨ ɋɭɯɨɟ Ɍɟɦɧɨɟ ɇɟɬ 
9 40 ɋɬɨɥɤɧɨɜɟɧɢɟ ȼɟɫɧɚ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ ɇɟɬ 

10 321 ɋɴɟɡɞ ɫ ɞɨɪɨɝɢ Ɉɫɟɧɶ ɉɚɫɦɭɪɧɨ Ɇɨɤɪɨɟ ɋɭɦɟɪɤɢ ɇɟɬ 
11 320 ɋɴɟɡɞ ɫ ɞɨɪɨɝɢ Ʌɟɬɨ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ ɇɟɬ 
12 300 ɋɴɟɡɞ ɫ ɞɨɪɨɝɢ Ɂɢɦɚ ɉɚɫɦɭɪɧɨ Ɇɨɤɪɨɟ ɋɜɟɬɥɨɟ ɇɟɬ 
13 200 Ɉɩɪɨɤɢɞɵɜɚɧɢɟ Ʌɟɬɨ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ ɇɟɬ 

14 900 ɋɴɟɡɞ ɫ ɞɨɪɨɝɢ Ɂɢɦɚ əɫɧɨ 
Ɉɛɪɚɛɨɬɚɧɨ 

ɩɪɨɬɢɜɨɝɨɥɨɥɟɞɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ 

ɋɜɟɬɥɨɟ ɇɟɬ 

15 283 ɋɬɨɥɤɧɨɜɟɧɢɟ Ɂɢɦɚ əɫɧɨ 
Ɉɛɪɚɛɨɬɚɧɨ 

ɩɪɨɬɢɜɨɝɨɥɨɥɟɞɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ 

ɋɜɟɬɥɨɟ ɇɟɬ 

16 363 Ɉɩɪɨɤɢɞɵɜɚɧɢɟ Ʌɟɬɨ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ ɇɟɬ 

 
ɂɡ ɬɚɛɥɢɰɵ 1.8 ɜɢɞɧɨ, ɱɬɨ ɫɪɟɞɢ ɜɢɞɨɜ ȾɌɉ ɧɚ ɭɱɚɫɬɤɟ ɩɪɟɨɛɥɚɞɚɸɬ 

ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɫɴɟɡɞɵ ɫ ɞɨɪɨɝɢ, ɦɟɧɶɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢɦɟɸɬ ɜɫɬɪɟɱɧɵɟ 
ɫɬɨɥɤɧɨɜɟɧɢɹ. ɉɪɟɨɛɥɚɞɚɸɳɚɹ ɱɚɫɬɶ ɨɩɪɨɤɢɞɵɜɚɧɢɣ ɩɪɨɢɡɨɲɥɚ ɜ ɥɟɬɧɢɣ 
ɩɟɪɢɨɞ ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɫɤɨɪɨɫɬɧɨɝɨ ɪɟɠɢɦɚ. ɋɴɟɡɞɵ ɫ 
ɞɨɪɨɝɢ ɩɪɨɢɫɯɨɞɢɥɢ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɧɟɞɨɫɬɚɬɤɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɩɪɢ ɦɚɧɟɜɪɚɯ ɩɨɜɨɪɨɬɚ. 

ɉɪɢɱɢɧɚɦɢ ɨɩɪɨɤɢɞɵɜɚɧɢɣ ɧɚ ɞɨɪɨɝɚɯ ɦɨɠɟɬ ɛɵɬɶ ɪɟɡɤɢɣ ɩɨɜɨɪɨɬ 
ɪɭɥɟɜɨɝɨ ɤɨɥɟɫɚ, ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ, ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɢɬɟɥɹ, ɩɪɟɜɵɲɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɧɚ ɭɱɚɫɬɤɟ ɫɤɨɪɨɫɬɢ. ȼ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɩɪɨɤɢɞɵɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɹ ɩɪɟɞɲɟɫɬɜɭɸɬ ɤɨɦɩɥɟɤɫ 
ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɚɜɬɨɦɨɛɢɥɟɦ, ɜɨɞɢɬɟɥɟɦ ɢɥɢ ɠɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, 
ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɩɪɢ ɨɩɪɨɤɢɞɵɜɚɧɢɹɯ ɹɜɥɹɟɬɫɹ ɬɢɩ ɚɜɬɨɦɨɛɢɥɹ ɬɚɤ ɤɚɤ 
ɛɨɥɶɲɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɩɨɤɚɡɚɬɟɥɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. 

ɋɴɟɡɞ ɫ ɞɨɪɨɝɢ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɬɹɠɟɫɬɶ ɩɨɫɥɟɞɫɬɜɢɣ ɬɚɤ ɤɚɤ ɨɧɢ ɫɜɹɡɚɧɵ ɫ ɜɨɡɝɨɪɚɧɢɟɦ 
ɚɜɬɨɦɨɛɢɥɹ, ɚ ɬɚɤɠɟ ɜɵɧɨɫɨɦ ɧɚ ɜɫɬɪɟɱɧɭɸ ɩɨɥɨɫɭ ɞɜɢɠɟɧɢɹ ɢɥɢ ɡɚ ɩɪɟɞɟɥɵ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ.   

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɩɪɢɱɢɧ ȾɌɉ ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɭɱɚɫɬɤɟ ɩɪɨɫɬɨɢɦ 
ɤɚɪɬɭ ȾɌɉ. 

ɇɚ ɪɢɫɭɧɤɟ 1.10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɪɬɚ ȾɌɉ ɧɚ ɦɟɫɬɧɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 1.10 – ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȾɌɉ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-275 123 ɤɦ 
 

ɂɡ ɪɢɫɭɧɤɚ 1.10 ɜɢɞɧɨ, ɱɬɨ ɩɪɟɨɛɥɚɞɚɸɳɚɹ ɱɚɫɬɶ ȾɌɉ ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ 
ɭɱɚɫɬɤɟ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɚ ɜ ɪɚɣɨɧɟ ɡɚɬɹɠɧɨɝɨ ɩɨɜɨɪɨɬɚ ɧɚ 250-350 ɦɟɬɪɚɯ. 
ɉɪɢɱɢɧɚɦɢ ȾɌɉ ɦɨɝɥɢ ɹɜɥɹɬɶɫɹ – ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɤɚɱɟɫɬɜɨ ɫɨɞɟɪɠɚɧɢɹ 
ɞɨɪɨɝɢ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ, ɢɥɢ ɩɪɟɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ 
ɧɟɫɨɛɥɸɞɟɧɢɢ ɜɨɞɢɬɟɥɹɦɢ ɩɭɧɤɬɚ 10.1 ɉȾȾ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɨ ɤɨɦɩɨɧɟɧɬɭ ɚɜɬɨɦɨɛɢɥɶ ɬɚɤ 
ɤɚɤ ɷɬɨɬ ɮɚɤɬɨɪ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ȾɌɉ ɜɢɞɚ ɨɩɪɨɤɢɞɵɜɚɧɢɹ. 
Ɇɚɪɤɢ ɢ ɦɨɞɟɥɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.9 

 
Ɍɚɛɥɢɰɚ 1.9 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɭɱɚɜɫɬɜɨɜɚɜɲɢɯ ɜ ȾɌɉ ɧɚ ɭɱɚɫɬɤɟ. 

Ɇɨɞɟɥɶ Ɍɋ Ɍɢɩ Ɍɋ ɉɪɢɜɨɞ 

ȼȺɁ ɀɢɝɭɥɢ ȼȺɁ-2105 ȼ-ɤɥɚɫɫ (ɦɚɥɵɣ) ɞɨ 3,9 ɦ ɋ ɡɚɞɧɢɦ ɩɪɢɜɨɞɨɦ 
NISSAN Bleubird ȼ-ɤɥɚɫɫ (ɦɚɥɵɣ) ɞɨ 3,9 ɦ ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 

SCANIA P Ȼɨɪɬɨɜɵɟ ɉɨɥɧɨɩɪɢɜɨɞɧɵɣ 
TOYOTA Vista ȼ-ɤɥɚɫɫ (ɦɚɥɵɣ) ɞɨ 3,9 ɦ ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 
NISSAN Note ȼ-ɤɥɚɫɫ (ɦɚɥɵɣ) ɞɨ 3,9 ɦ ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 

TOYOTA Funcargo 
ɋ-ɤɥɚɫɫ (ɦɚɥɵɣ ɫɪɟɞɧɢɣ, 

ɤɨɦɩɚɤɬɧɵɣ) ɞɨ 4,3 ɦ 
ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 

KIA Soul ȼ-ɤɥɚɫɫ (ɦɚɥɵɣ) ɞɨ 3,9 ɦ ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.9 
Ɇɨɞɟɥɶ Ɍɋ Ɍɢɩ Ɍɋ ɉɪɢɜɨɞ 

TOYOTA Corolla 
ɋ-ɤɥɚɫɫ (ɦɚɥɵɣ ɫɪɟɞɧɢɣ, 

ɤɨɦɩɚɤɬɧɵɣ) ɞɨ 4,3 ɦ 
ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 

CHEVROLET Cruze 
ɋ-ɤɥɚɫɫ (ɦɚɥɵɣ ɫɪɟɞɧɢɣ, 

ɤɨɦɩɚɤɬɧɵɣ) ɞɨ 4,3 ɦ 
ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 

KIA Rio ȼ-ɤɥɚɫɫ (ɦɚɥɵɣ) ɞɨ 3,9 ɦ ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 

HYUNDAI Matrix 
ɋ-ɤɥɚɫɫ (ɦɚɥɵɣ ɫɪɟɞɧɢɣ, 

ɤɨɦɩɚɤɬɧɵɣ) ɞɨ 4,3 ɦ 
ɋ ɩɟɪɟɞɧɢɦ ɩɪɢɜɨɞɨɦ 

 
ɂɡ ɬɚɛɥɢɰɵ 1.1 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɨɩɪɨɤɢɞɵɜɚɧɢɹɯ ɢ 

ɫɴɟɡɞɚɯ ɫ ɞɨɪɨɝɢ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɩɪɟɨɛɥɚɞɚɸɬ ȾɌɉ ɫ ɥɟɝɤɨɜɵɦɢ Ɍɋ B ɢɥɢ C 
ɤɥɚɫɫɚ.  

 
1.3.3   ɍɱɚɫɬɨɤ ɎȺȾ Ɋ-257 166 ɤɦ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.11 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɜɢɞ ɜɵɛɪɚɧɧɨɝɨ ɭɱɚɫɬɤɚ 
 

 
 

Ɋɢɫɭɧɨɤ 1.11 – Ɉɛɳɢɣ ɜɢɞ ɭɱɚɫɬɤɚ Ɋ-257 166 ɤɦ 
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Ⱥɧɚɥɢɡɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɣ ɭɱɚɫɬɨɤ ɞɨɪɨɝɢ Ɋ-257 
ɩɟɪɟɫɟɤɚɟɦɵɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɨɣ Ɋ-412 “ɒɚɪɵɩɨɜɨ-Ȼɚɥɚɯɬɚ” ɜ ɨɞɧɨɦ 
ɭɪɨɜɧɟ. ɍɱɚɫɬɨɤ ɞɨɪɨɝɢ ɢɦɟɟɬ ɩɨ ɨɞɧɨɣ ɩɨɥɨɫɟ ɜ ɤɚɠɞɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ, 
ɚ ɬɚɤɠɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɜɧɢɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɢ ɧɟ ɢɦɟɟɬ ɤɪɭɬɵɯ ɫɩɭɫɤɨɜ ɢ 
ɩɨɞɴёɦɨɜ.  

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ȾɌɉ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɯɟɦɭ ɫɭɳɟɫɬɜɭɸɳɟɣ ɈȾȾ 

ɇɚ ɪɢɫɭɧɤɟ 1.12 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɈȾȾ ɧɚ ɭɱɚɫɬɤɟ 
ɞɨɪɨɝɢ Ɋ-257 166 ɤɦ. 

 

 
 

Ɋɢɫɭɧɨɤ 1.12 – ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɈȾȾ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ Ɋ-257 166 ɤɦ 
 
ɍɱɚɫɬɨɤ ɬɪɚɫɫɵ Ɋ-257 ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɢɦɵɤɚɸɳɟɦɭ 

ɭɱɚɫɬɤɭ. ɋɤɨɪɨɫɬɧɨɣ ɪɟɠɢɦ ɧɚ ɭɱɚɫɬɤɟ ɨɝɪɚɧɢɱɟɧ ɉȾȾ ɊɎ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɹɜɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ 90 ɤɦ/ɱ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɤɨɪɨɫɬɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ 
ɨɬɫɭɬɫɬɜɭɸɬ. ɉɟɪɟɤɪɟɫɬɨɤ ɫ ɞɨɪɨɝɨɣ Ɋ-412 ɪɟɝɭɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɡɧɚɤɨɜ 2.3.3 
ɢ 2.4. ɉɟɪɟɫɟɱɟɧɢɟ ɹɜɥɹɟɬɫɹ Ɍ-ɨɛɪɚɡɧɵɦ, ɥɟɜɵɟ, ɩɪɚɜɵɟ ɩɨɜɨɪɨɬɵ, ɚ ɬɚɤɠɟ 
ɪɚɡɜɨɪɨɬɵ – ɪɚɡɪɟɲɟɧɵ. 
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ɇɚ ɭɱɚɫɬɤɟ ɧɟ ɢɦɟɟɬɫɹ ɉɋɉ ɧɚ ɜɴɟɡɞɟ ɢ ɜɵɟɡɞɟ ɫ Ȼɚɥɚɯɬɵ, ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɧɟɛɟɡɨɩɚɫɧɵɦ ɞɥɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɞɚɧɧɨɝɨ ɫɤɨɪɨɫɬɧɨɝɨ ɪɟɠɢɦɚ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɩɨɥɧɵɟ ɞɚɧɧɵɟ ɨ ȾɌɉ, 
ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɢ ɧɚɣɬɢ ɬɟ ɢɥɢ ɢɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɦɟɪ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ. 

Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ȾɌɉ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɡɚ ɩɨɫɥɟɞɧɢɟ 4 ɝɨɞɚ ɧɚ 166 
ɤɢɥɨɦɟɬɪɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.10. 

 
Ɍɚɛɥɢɰɚ 1.10 – Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɭɱɚɫɬɤɟ ȾɌɉ 

№ 
ȾɌɉ 

Ɇɟɬɪ 
Ɍɢɩ 

ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɋɟɡɨɧ 

ɋɨɫɬɨɹɧɢɟ 
ɩɨɝɨɞɵ 

ɋɨɫɬɨɹɧɢɟ ɩɨɤɪɵɬɢɹ 
ȼɪɟɦɹ 
ɫɭɬɨɤ 

ɇɟɞɨɫɬɚɬɤɢ 
ɫɨɞɟɪɠɚɧɢɹ 

ɞɨɪɨɝɢ 

1 610 ɉɨɩɭɬɧɨɟ Ɂɢɦɚ əɫɧɨ ɋɭɯɨɟ 
Ɍɟɦɧɨɟ, 

ɨɫɜɟɳɟɧɢɟ 
ɨɬɫɭɬɫɬɜɭɟɬ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

2 154 ɉɨɩɭɬɧɨɟ Ʌɟɬɨ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ 
ɇɟ 

ɭɫɬɚɧɨɜɥɟɧɵ 

3 180 ɉɨɩɭɬɧɨɟ Ɂɢɦɚ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ 
ɇɟ 

ɭɫɬɚɧɨɜɥɟɧɵ 

4 154 ȼɫɬɪɟɱɧɨɟ Ɂɢɦɚ əɫɧɨ ɋɭɯɨɟ ɋɜɟɬɥɨɟ 
ɇɟ 

ɭɫɬɚɧɨɜɥɟɧɵ 

5 800 ɉɨɩɭɬɧɨɟ Ɂɢɦɚ əɫɧɨ 
Ɉɛɪɚɛɨɬɚɧɨ 

ɩɪɨɬɢɜɨɝɨɥɨɥɟɞɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ 

Ɍɟɦɧɨɟ, 
ɨɫɜɟɳɟɧɢɟ 
ɨɬɫɭɬɫɬɜɭɟɬ 

ɇɟ 
ɭɫɬɚɧɨɜɥɟɧɵ 

 
ɂɡ ɬɚɛɥɢɰɵ 1.10 ɜɢɞɧɨ, ɱɬɨ ɜɫɟ ȾɌɉ, ɩɪɨɢɡɨɲɟɞɲɢɟ ɧɚ ɭɱɚɫɬɤɟ Ɋ-257 166 

ɤɦ ɷɬɨ ɩɨɩɭɬɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ, ɬɚɤɠɟ ɨɧɢ ɩɪɨɢɡɨɲɥɢ ɡɢɦɨɣ ɜ ɹɫɧɭɸ ɩɨɝɨɞɭ ɧɚ 
ɫɭɯɨɣ ɞɨɪɨɝɟ.  

ɉɪɢɱɢɧɚɦɢ ɩɨɩɭɬɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ ɦɨɠɟɬ ɫɬɚɬɶ ɧɟɫɨɛɥɸɞɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɣ ɞɢɫɬɚɧɰɢɢ ɦɟɠɞɭ ɭɱɚɫɬɧɢɤɚɦɢ ɞɜɢɠɟɧɢɹ, ɧɟɞɨɫɬɚɬɨɱɧɚɹ 
ɨɫɜɟɳɟɧɧɨɫɬɶ ɭɱɚɫɬɤɚ ɢɥɢ ɩɥɨɯɨɟ ɫɨɞɟɪɠɚɧɢɟ ɞɨɪɨɝɢ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ. Ɍɚɤɠɟ 
ɩɪɢɱɢɧɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɜɨɞɢɬɟɥɹ ɢɥɢ ɠɟ ɮɚɤɬɨɪ 
ɚɜɬɨɦɨɛɢɥɹ (ɬɚɤɨɣ ɤɚɤ ɨɬɤɚɡ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ), ɜɟɪɨɹɬɧɨɫɬɶ ɱɟɝɨ ɦɟɧɶɲɟ. 

Ⱦɚɥɟɟ ɧɚ ɪɢɫɭɧɤɟ 1.13 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɪɬɚ ȾɌɉ ɧɚ ɦɟɫɬɧɨɫɬɢ, ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧɚɯ ȾɌɉ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ. 
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Ɋɢɫɭɧɨɤ 1.13 – ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȾɌɉ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-275 166 ɤɦ 
 

ɂɡ ɪɢɫɭɧɤɚ 1.13 ɜɢɞɧɨ, ɱɬɨ 3 ȾɌɉ ɩɪɨɢɡɨɲɥɢ ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ 2 ɢɡ ɧɢɯ ɜ 
ɩɨɩɭɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 1 ɜɨ ɜɫɬɪɟɱɧɨɦ. ɂɡɭɱɢɜ ɫɯɟɦɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ȾɌɉ, 
ɫɬɚɧɨɜɢɬɫɹ ɩɨɧɹɬɧɨ, ɱɬɨ ɩɨɩɭɬɧɵɟ ȾɌɉ ɩɪɨɢɡɨɲɥɢ ɩɪɢ ɩɨɩɵɬɤɟ ɚɜɬɨɦɨɛɢɥɟɣ, 
ɞɜɢɠɭɳɢɯɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ Ʉɪɚɫɧɨɹɪɫɤɚ ɫɨɜɟɪɲɢɬɶ ɦɚɧɟɜɪ ɥɟɜɨɝɨ ɩɨɜɨɪɨɬɚ, ɱɬɨ 
ɩɨɜɥɟɤɥɨ ɡɚ ɫɨɛɨɣ ɫɬɨɥɤɧɨɜɟɧɢɟ ɫ ɡɚ ɧɢɦɢ ɢɞɭɳɢɦɢ Ɍɋ. ȾɌɉ №1,5 ɩɪɨɢɡɨɲɥɢ ɜ 
ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɢ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. 
 
   1.4  ɋɢɫɬɟɦɚ ȼȺȾɋ  

 
ȼɫɟɫɬɨɪɨɧɧɢɣ ɚɧɚɥɢɡ ɜɫɟɯ ɜɢɞɨɜ ȾɌɉ ɧɟɜɨɡɦɨɠɟɧ ɛɟɡ ɜɵɹɜɥɟɧɢɹ ɮɚɤɬɨɪɨɜ 

ɢ ɩɪɢɱɢɧ, ɢɯ ɜɵɡɵɜɚɸɳɢɯ. ɂɫɯɨɞɹ ɢ ɬɚɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ȾɌɉ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫ ɫɢɫɬɟɦɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɚ ɮɚɤɬɨɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɢɥɢ 
ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɩɪɨɢɫɲɟɫɬɜɢɸ, ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɨɦɩɥɟɤɫɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɫɢɫɬɟɦɵ «ȼɨɞɢɬɟɥɶ – ɚɜɬɨɦɨɛɢɥɶ – ɞɨɪɨɝɚ – 
ɨɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ» (ȼȺȾɋ) [6]. 

Ɉɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɢɫɬɟɦɵ ȼȺȾɋ ɹɜɥɹɟɬɫɹ ɟɟ ɧɚɞɟɠɧɨɫɬɶ. 
ȼɨɨɛɳɟ ɧɚɞɟɠɧɨɫɬɶ ɨɛɴɟɤɬɚ – ɫɜɨɣɫɬɜɨ ɜɵɩɨɥɧɹɬɶ ɡɚɞɚɧɧɵɟ ɮɭɧɤɰɢɢ, ɫɨɯɪɚɧɹɹ 
ɜɨ ɜɪɟɦɟɧɢ ɡɧɚɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɡɚɞɚɧɧɵɯ 
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ɩɪɟɞɟɥɚɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɚɞɚɧɧɵɦ ɪɟɠɢɦɚɦ ɢ ɭɫɥɨɜɢɹɦ ɩɨɥɶɡɨɜɚɧɢɹ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɪɟɦɨɧɬɚ. ɇɚɞɟɠɧɨɫɬɶ – ɫɥɨɠɧɨɟ ɫɜɨɣɫɬɜɨ, 
ɫɥɚɝɚɸɳɟɟɫɹ ɢɡ ɛɨɥɟɟ ɩɪɨɫɬɵɯ (ɛɟɡɨɬɤɚɡɧɨɫɬɢ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ, 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɫɨɯɪɚɧɹɟɦɨɫɬɢ). ɋɦɵɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɚɠɞɨɝɨ ɢɡ ɭɩɨɦɹɧɭɬɵɯ 
ɬɟɪɦɢɧɨɜ ɨɝɨɜɨɪɟɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɨɛɴɟɤɬɚ, ɧɚɞɟɠɧɨɫɬɶ ɟɝɨ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɜɫɟɦɢ ɢɥɢ 
ɱɚɫɬɶɸ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɜɨɣɫɬɜ. Ⱦɥɹ ɨɛɴɟɤɬɚ «ȼȺȾɋ» ɧɚɞɟɠɧɨɫɬɶ ɡɚɜɢɫɢɬ, 
ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɬ ɛɟɡɨɬɤɚɡɧɨɫɬɢ. Ȼɟɡɨɬɤɚɡɧɨɫɬɶ – ɫɜɨɣɫɬɜɨ ɨɛɴɟɤɬɚ ɧɟɩɪɟɪɵɜɧɨ 
ɫɨɯɪɚɧɹɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ. Ⱦɚɥɟɟ 
ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ȼȺȾɋ ɪɚɫɫɦɨɬɪɟɧɵ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨ ɞɨɪɨɝɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝɚɯ, ɜɧɟɫёɧɧɵɦ ɞɨɪɨɠɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɩɪɢ ɆȺȾɂ ɢ 
ɭɬɜɟɪɠɞёɧɧɵɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɊɋɎɋɊ 29 ɹɧɜɚɪɹ 1986 
ɝɨɞɚ. ɋɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɨɩɨɫɬɚɜɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢ ɚɧɚɥɢɡɟ 
ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ, ɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɨɣ ɩɨɤɚɡɚɬɟɥɟɣ: 

- ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɚɜɚɪɢɣɧɨɫɬɢ ɢɥɢ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɨɢɫɲɟɫɬɜɢɣ; 

-     ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
-     ɤɨɷɮɮɢɰɢɟɧɬ ɚɜɚɪɢɣɧɨɫɬɢ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɨɪɝɚɧɢɡɚɰɢɢ 

ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ȼȺȾɋ ɧɚ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɚɯ ɍȾɋ 
ɩɨɤɨɦɩɨɧɟɧɬɧɨ.  

 
1.4.1 Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɵ ȼȺȾɋ ɩɨ ɤɨɦɩɨɧɟɧɬɭ «ȼɨɞɢɬɟɥɶ» 
 
ɉɪɢ ɚɧɚɥɢɡɟ ɤɨɦɩɨɧɟɧɬɚ «ɜɨɞɢɬɟɥɶ» ɜ ɫɢɫɬɟɦɟ ȼȺȾɋ ɨɰɟɧɢɜɚɸɬ 

ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɤɚɱɟɫɬɜɚ ɱɟɥɨɜɟɤɚ, ɜɥɢɹɸɳɢɟ ɧɚ ɟɝɨ ɧɚɞɟɠɧɨɫɬɶ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɦɟɬɨɞɢɤɨɣ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ȼȺȾɋ ɩɪɢɧɹɬɨ ɜɵɞɟɥɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

- ɫɩɨɫɨɛɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɤ ɜɨɞɢɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
- ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɢ ɨɩɵɬ ɜɨɞɢɬɟɥɹ; 
- ɜɨɡɪɚɫɬ ɜɨɞɢɬɟɥɹ ɤɚɤ ɮɚɤɬɨɪ, ɜɥɢɹɸɳɢɣ ɧɚ ɧɚɞɟɠɧɨɫɬɶ;  
- ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɢɬɟɥɹ. 
ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɬɚɤ ɢɥɢ ɢɧɚɱɟ 

ɜɫɟ ɨɧɢ ɫɜɹɡɚɧɵ ɫ ɜɧɢɦɚɧɢɟ ɜɨɞɢɬɟɥɹ, ɨɰɟɧɤɨɣ ɫɢɬɭɚɰɢɢ, ɩɪɢɧɹɬɢɟɦ ɪɟɲɟɧɢɹ, ɢ 
ɜɪɟɦɟɧɟɦ ɟɝɨ ɪɟɚɤɰɢɢ ɞɨ ɩɪɢɧɹɬɢɹ ɦɟɪ. ȼɨɫɩɪɢɹɬɢɟ ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɟɪɟɞ 
ɜɨɞɢɬɟɥɟɦ ɨɛɴɟɤɬɨɜ ɧɚɱɢɧɚɟɬɫɹ ɫ ɢɯ ɛɟɝɥɨɝɨ ɨɫɦɨɬɪɚ, ɱɬɨ ɞɚɟɬ ɩɪɢɦɟɪɧɨ 15–20% 
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ɢɧɮɨɪɦɚɰɢɢ, ɡɚɬɟɦ ɨɧ ɫɨɫɪɟɞɨɬɚɱɢɜɚɟɬɫɹ ɧɚ ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɫ ɞɟɬɚɥɶɧɵɦ 
ɪɚɫɩɨɡɧɚɜɚɧɢɟɦ, ɢ ɷɬɨ ɞɚɟɬ ɟɳɟ 70–80% ɢɧɮɨɪɦɚɰɢɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜɨɞɢɬɟɥɶ ɫɨɡɞɚɟɬ ɜ ɫɜɨɟɦ ɫɨɡɧɚɧɢɢ ɞɢɧɚɦɢɱɟɫɤɭɸ 
ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ ɨɤɪɭɠɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɨɰɟɧɢɜɚɟɬ ɟɟ, 
ɩɪɨɝɧɨɡɢɪɭɟɬ ɪɚɡɜɢɬɢɟ ɢ ɩɪɨɢɡɜɨɞɢɬ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɟɦɭ 
ɚɞɟɤɜɚɬɧɵɦɢ ɪɚɡɜɢɬɢɸ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 
Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɜɨɞɢɬɟɥɹ ɤɚɤ ɨɩɟɪɚɬɨɪɚ ɠɟɫɬɤɨ ɥɢɦɢɬɢɪɨɜɚɧɚ ɩɨ ɜɪɟɦɟɧɢ. Ɉɧ 
ɞɨɥɠɟɧ ɡɚɦɟɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɤɪɭɠɚɸɳɟɣ ɨɛɫɬɚɧɨɜɤɟ, ɜɵɞɟɥɹɬɶ ɢɡ ɨɛɳɟɝɨ 
ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɧɭɠɧɭɸ ɢ ɜɚɠɧɭɸ, ɨɩɢɪɚɹɫɶ ɧɚ ɨɩɟɪɚɬɢɜɧɭɸ ɩɚɦɹɬɶ 
ɡɚɩɨɦɢɧɚɬɶ ɬɟɤɭɳɢɟ ɫɨɛɵɬɢɹ, ɫɜɹɡɵɜɚɬɶ ɢɯ ɜ ɟɞɢɧɭɸ ɰɟɩɨɱɤɭ ɢ ɩɨɞɝɨɬɚɜɥɢɜɚɬɶ 
ɢɯ ɫɜɹɡɶ ɫ ɩɪɟɞɩɨɥɚɝɚɟɦɵɦɢ ɫɨɛɵɬɢɹɦɢ, ɤɨɬɨɪɵɟ ɨɧ ɦɨɠɟɬ ɩɪɟɞɜɢɞɟɬɶ. ɇɚ 
ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ ɨɛɪɚɛɨɬɤɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜɨɞɢɬɟɥɸ ɢɧɮɨɪɦɚɰɢɢ ɜɨɡɦɨɠɧɵ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɲɢɛɤɢ, ɩɪɢɜɨɞɹɳɢɟ ɤ ȾɌɉ. 

ȼɨɞɢɬɟɥɶ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɧɟ ɧɚɞɟɠɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɢɡ ɜɫɟɣ ɫɢɫɬɟɦɵ. 
ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɜɥɢɹɟɬ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, ɧɚɩɪɢɦɟɪ, ɩɪɢɟɦ 
ɥɟɤɚɪɫɬɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɢ ɜɧɢɦɚɧɢɟ, ɩɪɨɫɬɭɞɧɵɟ ɢ ɈɊ 
ɡɚɛɨɥɟɜɚɧɢɹ, ɬɚɤɠɟ ɱɟɥɨɜɟɤ ɧɟɪɟɞɤɨ ɫɚɞɢɬɫɹ ɡɚ ɪɭɥɶ ɜ ɚɥɤɨɝɨɥɶɧɨɦ ɢɥɢ 
ɧɚɪɤɨɬɢɱɟɫɤɨɦ ɨɩɶɹɧɟɧɢɢ, ɱɬɨ ɬɚɤ ɠɟ ɜɥɢɹɟɬ ɧɚ ɟɝɨ ɤɚɱɟɫɬɜɚ ɤɚɤ ɜɨɞɢɬɟɥɹ. ȼ 
ɫɢɥɭ ɨɛɲɢɪɧɨɫɬɢ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɞɚɧɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, 
ɭɱɟɫɬɶ ɜɫɟ ɜ ɪɚɦɤɚɯ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. 
ɉɨɷɬɨɦɭ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɧɟ ɛɭɞɟɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜɥɢɹɧɢɟ ɤɨɦɩɨɧɟɧɬɚ «ȼɨɞɢɬɟɥɶ» 
ɜ ɫɢɫɬɟɦɟ ȼȺȾɋ. 

 
1.4.2  Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɵ ȼȺȾɋ ɩɨ ɤɨɦɩɨɧɟɧɬɭ «Ⱥɜɬɨɦɨɛɢɥɶ» 
 
ȼ ɬɚɛɥɢɰɟ 1.11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɪɟɞɧɢɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɨɡɪɚɫɬɧɨɝɨ 

ɫɨɫɬɚɜɚ Ɍɋ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɟɪɟɫɟɱɟɧɢɹɯ. 
 

Ɍɚɛɥɢɰɚ 1.11 – ȼɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ ɜ Ɋɨɫɫɢɢ 

 
ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɩɨ ɤɨɦɩɨɧɟɧɬɭ ɚɜɬɨɦɨɛɢɥɶ ɡɚɦɟɬɢɦ, ɱɬɨ ɨɤɨɥɨ 50% 

ɥɟɝɤɨɜɵɯ Ɍɋ, ɜɨɡɪɚɫɬɨɦ ɞɨ 10 ɥɟɬ. ɋɨɜɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɨɫɧɚɳɚɸɬɫɹ 
ɫɢɫɬɟɦɚɦɢ ɚɤɬɢɜɧɨɣ, ɩɚɫɫɢɜɧɨɣ ɢ ɩɨɫɥɟɚɜɚɪɢɣɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɷɬɨ ɝɨɜɨɪɢɬ ɨ 
ɬɨɦ, ɱɬɨ ɜɥɢɹɧɢɟ ɤɨɦɩɨɧɟɧɬɚ ɚɜɬɨɦɨɛɢɥɶ ɜ ɫɢɫɬɟɦɟ ȼȺȾɋ, ɜ ɱɚɫɬɧɨɫɬɢ ɥɟɝɤɨɜɵɯ 

ȼɢɞ Ɍɋ ɞɨ 5 ɥɟɬ, % ɞɨ 10 ɥɟɬ, % ɛɨɥɟɟ 20 ɥɟɬ, % 

Ʌɟɝɤɨɜɨɣ 31 49 20 

Ⱥɜɬɨɛɭɫ 7 37 56 

Ƚɪɭɡɨɜɨɣ 3 16 81 
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Ɍɋ ɹɜɥɹɟɬɫɹ ɧɟ ɨɩɪɟɞɟɥɹɸɳɢɦ. ȼɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɚɜɬɨɛɭɫɨɜ ɧɚ ɩɨɪɹɞɨɤ ɜɵɲɟ, ɱɟɦ ɥɟɝɤɨɜɵɯ, ɨɞɧɚɤɨ ɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɜɢɞɧɨ, ɱɬɨ ɢɯ ɞɨɥɹ ɜ ɩɨɬɨɤɟ ɧɟ ɜɟɥɢɤɚ. 

 
1.4.3  Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɵ ȼȺȾɋ ɩɨ ɤɨɦɩɨɧɟɧɬɭ «Ⱦɨɪɨɝɚ» 

 
ɉɨ ɤɨɦɩɨɧɟɧɬɭ ɞɨɪɨɝɚ ɩɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ ɫɨɫɬɚɜ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɧɚ ɭɱɚɫɬɤɚɯ ɎȺȾ Ɋ-257 30 ɢ 166 ɤɦ., ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɦ 
ɨɛɡɨɪ ɞɚɧɧɵɯ ɭɱɚɫɬɤɨɜ. 

ɇɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɛɵɥɚ ɜɵɛɪɚɧɚ 
ɦɟɬɨɞɢɤɚ ɧɚɬɭɪɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɂɚɦɟɪɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɜ ɛɭɞɧɢɟ ɞɧɢ ɫ 8:30 ɞɨ 
9:30 ɢ ɫ 17:00 ɞɨ 18:00. Ⱦɚɧɧɵɟ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.12. ɉɪɢ 
ɨɩɢɫɚɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɪɚɡɦɟɪɧɨɫɬɶ Ɍɋ ɭɤɚɡɚɧɚ ɜ 
ɩɪɢɜɟɞɟɧɧɵɯ ɟɞɢɧɢɰɚɯ: 

- ɥɟɝɤɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ – 1; 
- ɦɨɬɨɰɢɤɥɵ ɨɞɢɧɨɱɧɵɟ –  0,5; 
- ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ – 1,5-3; 
- ɚɜɬɨɛɭɫɵ – 2,5; 
- ɦɢɤɪɨɚɜɬɨɛɭɫɵ – 1,5; 
- ɚɜɬɨɩɨɟɡɞɚ – 3,5-6. 

 
Ɍɚɛɥɢɰɚ 1.12 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 30 ɤɦ. 

ɍɱɚɫɬɨɤ ɇɚɩɪɚɜɥɟɧɢɟ Ʌɟɝɤɨɜɵɟ Ⱥɜɬɨɛɭɫɵ Ƚɪɭɡɨɜɵɟ 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ 
ɞɜɢɠɟɧɢɹ, ɟɞ.ɱ. 

ɎȺȾ 
Ɋ-257 30 ɤɦ. 

1-2 462 2 32 496 

1-3 41 0 1 42 

1-4 70 0 0 70 
2-4 37 0 0 37 

2-3 18 0 0 18 

2-1 726 3 13 742 
3-1 15 0 0 15 
3-2 18 0 0 18 

4-1 73 0 1 74 

ɂɬɨɝɨ     1512 
 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 2-1, ɤɚɪɬɨɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 



32 

 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.14. Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɪɟɞɧɸɸ ɫɭɬɨɱɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɟ Ɍɋ. ɉɪɢ ɪɚɫɱɟɬɟ 
ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ (Nɫɭɬ) ɡɧɚɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɨɞɧɨɱɚɫɨɜɨɝɨ ɡɚɦɟɪɚ (Nч) ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɩɟɪɟɜɨɞɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (1.1): 

 

  Nɫɭɬ = ∑ ேч𝑖௄ч௡𝑖 ,                                                                                                (1.7) 

 
ɝɞɟ:  Nɱi – ɨɞɧɨɱɚɫɨɜɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɤɚɠɞɨɣ ɤɚɬɟɝɨɪɢɢ (i) Ɍɋ; 

kɱ – ɩɟɪɟɜɨɞɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɬ ɱɚɫɨɜɨɣ ɤ ɫɭɬɨɱɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɡɚɦɟɪɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ 17:00-18:00, kɱ=0,0631. 

 
Nɫɭɬ = Nɫɭɬ = 1512/0,0631 = 23961 ɚɜɬ/ɫɭɬ. 

 
 

 
 

Ɋɢɫɭɧɨɤ 1.14 – Ʉɚɪɬɨɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 30 ɤɦ. 

 
Ⱦɥɹ ɭɱɚɫɬɤɚ ȺȾ Ɋ-257 123 ɤɦ. ɉɨɤɚɡɚɬɟɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.13. 
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Ɍɚɛɥɢɰɚ 1.13 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 123 ɤɦ. 

ɍɱɚɫɬɨɤ ɇɚɩɪɚɜɥɟɧɢɟ Ʌɟɝɤɨɜɵɟ Ⱥɜɬɨɛɭɫɵ Ƚɪɭɡɨɜɵɟ 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ 
ɞɜɢɠɟɧɢɹ, ɟɞ.ɱ. 

ɎȺȾ 
Ɋ-257 123 
ɤɦ. 

1-2 332 3 18 401 

2-1 270 1 16 333 

ɂɬɨɝɨ     734 
 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 1-2, ɤɚɪɬɨɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.15 

 
 

 
 

Ɋɢɫɭɧɨɤ 1.15 – Ʉɚɪɬɨɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 123 ɤɦ. 

 
    Nɫɭɬ = 734/0,0631 = 11584 ɚɜɬ/ɫɭɬ. 
 

ɍɱɚɫɬɨɤ ɬɪɚɫɫɵ Ɋ-257 123 ɤɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɱɚɫɬɶ ɦɟɠɞɭɝɨɪɨɞɧɟɣ 
ɬɪɚɫɫɵ ɫ 2 ɤɪɭɬɵɦɢ ɩɨɜɨɪɨɬɚɦɢ ɢ 3 ɩɨɥɨɫɚɦɢ ɞɜɢɠɟɧɢɹ, ɧɟ ɢɦɟɟɬ ɩɟɪɟɫɟɱɟɧɢɣ ɫ 
ɞɪɭɝɢɦɢ ɞɨɪɨɝɚɦɢ. ɇɚ ɭɱɚɫɬɤɟ ɧɚɯɨɞɹɬɫɹ ɭɤɥɨɧɵ ɤɚɤ ɩɪɨɞɨɥɶɧɨɝɨ, ɬɚɤ ɢ 



34 

 

ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɩɪɹɦɨɣ, ɪɨɜɧɨɣ, ɦɚɥɨ ɡɚɝɪɭɠɟɧɧɨɣ 
ɬɪɚɧɫɩɨɪɬɨɦ ɞɨɪɨɝɟ ɜɧɢɦɚɧɢɟ ɜɨɞɢɬɟɥɹ ɪɚɫɫɪɟɞɨɬɨɱɢɜɚɟɬɫɹ, ɩɪɢɬɭɩɥɹɟɬɫɹ, 
ɜɨɡɧɢɤɚɟɬ ɧɟɤɨɬɨɪɚɹ «ɫɨɧɥɢɜɨɫɬɶ». ɉɪɢ ɧɟɨɠɢɞɚɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɞɨɪɨɠɧɨ-
ɬɪɚɧɫɩɨɪɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜɨɞɢɬɟɥɸ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ, ɱɬɨɛɵ 
ɩɪɟɨɞɨɥɟɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɩɫɢɯɨɥɨɝɢɱɟɫɤɭɸ ɢɧɟɪɰɢɸ. ɋɜɨɛɨɞɧɵɣ 
ɬɪɚɧɫɩɨɪɬɧɵɣ ɩɨɬɨɤ ɧɚ ɭɱɚɫɬɤɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦɢ ɜɡɚɢɦɧɵɦɢ 
ɩɨɦɟɯɚɦɢ ɚɜɬɨɦɨɛɢɥɟɣ. Ɍɢɩɢɱɧɵɟ ɨɲɢɛɤɢ ɜɨɞɢɬɟɥɟɣ: ɩɪɟɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ, ɩɨɬɟɪɹ ɭɩɪɚɜɥɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɟ ȾɌɉ — ɨɩɪɨɤɢɞɵɜɚɧɢɟ 
ɚɜɬɨɦɨɛɢɥɹ, ɫɴɟɡɞ ɫ ɞɨɪɨɝɢ. 

Ⱦɥɹ ɭɱɚɫɬɤɚ ȺȾ Ɋ-257 166 ɤɦ. ɩɨɤɚɡɚɬɟɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.14. 

 
Ɍɚɛɥɢɰɚ 1.14 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 166 ɤɦ. 

ɍɱɚɫɬɨɤ ɇɚɩɪɚɜɥɟɧɢɟ Ʌɟɝɤɨɜɵɟ Ⱥɜɬɨɛɭɫɵ Ƚɪɭɡɨɜɵɟ 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ 

ɞɜɢɠɟɧɢɹ, 
ɟɞ.ɱ. 

ɎȺȾ 
Ɋ-257 166 
ɤɦ. 

1-2 242 5 62 309 

1-3 18 0 0 18 

2-1 325 3 51 379 
2-3 10 0 1 11 
3-1 22 0 2 24 
3-2 44 0 2 46 

ɂɬɨɝɨ     787 
 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 2-1, ɤɚɪɬɨɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.16 
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Ɋɢɫɭɧɨɤ 1.16 – Ʉɚɪɬɨɝɪɚɦɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɹɦ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 123 ɤɦ. 
 

    Nɫɭɬ = 734/0,0631 = 12472 ɚɜɬ/ɫɭɬ. 
 

 
1.4.4  Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɵ ȼȺȾɋ ɩɨ ɤɨɦɩɨɧɟɧɬɭ «ɋɪɟɞɚ» 
 
Ʉɨɦɩɨɧɟɧɬ ɫɪɟɞɚ ɜɥɢɹɟɬ ɧɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɢɫɬɟɦɵ ȼȺȾɋ ɢ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɪɟɦɹ ɫɭɬɨɤ, ɩɨɝɨɞɧɵɟ, ɫɟɡɨɧɧɵɟ, ɚ ɬɚɤɠɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ. Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɜɪɟɦɟɧɢ ɝɨɞɚ ɢ ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɧɚ 
ɚɜɚɪɢɣɧɨɫɬɶ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ.  Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ 
ɧɚ ɭɱɚɫɬɤɚɯ ɎȺȾ-Ɋ257 ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 1.17 -1.19. 
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Ɋɢɫɭɧɨɤ 1.17 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 30 

ɤɦ. 

 
Ɋɢɫɭɧɨɤ 1.18 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 123 

ɤɦ. 
 

77,8%

11,1%

11,1%

ʯ̛̥̌ ʦе̭̦̌ Лето О̭е̦̽

33%

7%47%

13%

ʯ̛̥̌ ʦе̭̦̌ Лето О̭е̦̽
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Ɋɢɫɭɧɨɤ 1.19 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 166 
ɤɦ. 

 
 

Ⱦɥɹ ɭɱɚɫɬɤɚ 30 ɤɦ. Ɋ-257 ɯɚɪɚɤɬɟɪɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ ɧɚɟɡɞɵ 
ɧɚ ɩɟɲɟɯɨɞɨɜ ɢɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 1.17 ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ ɭɦɟɧɶɲɟɧɢɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ.  

 ɇɚ ɭɱɚɫɬɤɟ 123 ɤɦ. Ɋ-257 ɩɪɟɨɛɥɚɞɚɸɬ ɫɴɟɡɞɵ ɫ ɞɨɪɨɝɢ ɢ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, 
ɢɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 1.18 ɪɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɩɨ ɫɟɡɨɧɚɦ ɪɚɜɧɨɦɟɪɧɨ, ɱɬɨ ɝɨɜɨɪɢɬ 
ɨ ɫɥɚɛɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɡɨɧɧɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ. 

ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 1.19 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɮɚɤɬɨɪ ɜɪɟɦɟɧɢ 
ɝɨɞɚ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɚɜɚɪɢɣɧɨɫɬɶ ɭɱɚɫɬɤɚ 166 ɤɦ Ɋ-257, ɬɚɤ ɤɚɤ 
ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɜɢɞɨɦ ȾɌɉ ɹɜɥɹɸɬɫɹ ɩɨɩɭɬɧɵɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɢ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɝɨɞɚ ɨɫɬɚɧɨɜɨɱɧɵɣ ɩɭɬɶ ɚɜɬɨɦɨɛɢɥɹ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 1.20-1.22. 

80%

20%

ʯ̛̥̌ ʦе̭̦̌ Лето О̭е̦̽
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Ɋɢɫɭɧɨɤ 1.20 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 30 
ɤɦ. 

 
 

Ɋɢɫɭɧɨɤ 1.21 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 123 
ɤɦ. 

 

 
Ɋɢɫɭɧɨɤ 1.22 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 166 

ɤɦ. 

44%

56%

ˁ̏етлое ̏ ̬е̥́ ̭ уток Те̥̦ое ̏ ̬е̥́ ̭ уток

67%

33%

ˁ̏етлое ̏ ̬е̥́ ̭ уток Те̥̦ое ̏ ̬е̥́ ̭ уток

60%

40%

ˁ̏етлое ̏ ̬е̥́ ̭ уток Те̥̦ое ̏ ̬е̥́ ̭ уток
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɢɫɭɧɤɨɜ 1.20-1.22 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɭɱɚɫɬɤɢ 123 ɢ 

166 ɤɢɥɨɦɟɬɪɚ ɎȺȾ Ɋ-257 ɧɟ ɢɦɟɸɬ ɹɜɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɫ ɜɪɟɦɟɧɟɦ ɫɭɬɨɤ. 
ɍɱɚɫɬɨɤ 30 ɤɢɥɨɦɟɬɪɚ, ɩɪɢ ɭɱɟɬɟ ɬɨɝɨ, ɱɬɨ ɞɥɹ ɧɟɝɨ ɯɚɪɚɤɬɟɪɧɵ ɧɚɟɡɞɵ ɧɚ 
ɩɟɲɟɯɨɞɨɜ ɢɦɟɟɬ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɥɤɧɨɜɟɧɢɣ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɱɬɨ 
ɦɨɠɟɬ ɭɤɚɡɵɜɚɬɶ ɧɚ ɧɚɪɭɲɟɧɢɟ ɫɤɨɪɨɫɬɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜ ɫɥɟɞɫɬɜɢɢ ɭɜɟɥɢɱɟɧɢɟ 
ɜɪɟɦɟɧɢ ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɟɩɹɬɫɬɜɢɹ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɜɢɞɢɦɨɫɬɢ.  

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɨɤɪɵɬɢɹ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 1.23-
1.25. 

 

 
 

Ɋɢɫɭɧɨɤ 1.23 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɨɤɪɵɬɢɹ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-
257 30 ɤɦ 

 

 
 

Ɋɢɫɭɧɨɤ 1.23 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɨɤɪɵɬɢɹ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-
257 123 ɤɦ. 

56%33%

11%

ˁу̵ое ʺок̬ое О̬̍̌̍от̦̌о

56%

19%

19%

6%

ˁу̵ое ʺок̬ое О̬̍̌̍от̦̌о ˁ̦е̙̦̼̜ ̦ ̌к̌т
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Ɋɢɫɭɧɨɤ 1.23 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ȾɌɉ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɨɤɪɵɬɢɹ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-
257 166 ɤɦ. 

 
ɇɚ ɭɱɚɫɬɤɚɯ Ɋ-257 30 ɢ 123 ɤɦ. ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ȾɌɉ ɨɬ 

ɫɨɫɬɨɹɧɢɹ ɩɨɤɪɵɬɢɹ, ɩɨɱɬɢ ɩɨɥɨɜɢɧɚ ɨɬ ɜɫɟɯ ɫɥɭɱɚɟɜ – ɷɬɨ ȾɌɉ, ɩɪɨɢɡɨɲɟɞɲɢɟ 
ɜ ɭɫɥɨɜɢɹɯ ɦɨɤɪɨɝɨ ɢɥɢ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɱɬɨ ɦɨɠɟɬ ɩɨɜɵɫɢɬɶ ɪɢɫɤɢ 
ɩɨɬɟɪɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɞ ɚɜɬɨɦɨɛɢɥɟɦ ɧɚ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɩɨ ɤɨɦɩɨɧɟɧɬɭ «ɋɪɟɞɚ»: ɮɚɤɬɨɪɵ ɫɪɟɞɵ ɨɤɚɡɵɜɚɸɬ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɢɡɨɲɟɞɲɢɟ ȾɌɉ ɧɚ ɭɱɚɫɬɤɚɯ Ɋ-257 30, 123, 166 ɤɦ. 
ɇɚɢɛɨɥɟɟ ɹɜɧɵɟ ɫɜɹɡɚɧɧɵɟ ɫ ɫɪɟɞɨɣ ɩɪɨɛɥɟɦɵ ɫɜɹɡɚɧɵ ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɣ 
ɜɢɞɢɦɨɫɬɶɸ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɫ ɞɨɪɨɝɨɣ. Ɍɚɤ ɠɟ 
ɮɚɤɬɨɪɵ ɫɟɡɨɧɚ, ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɢ ɫɨɫɬɨɹɧɢɹ ɩɨɤɪɵɬɢɹ ɦɨɝɭɬ ɨɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɧɚ 
ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɢɫɬɟɦɵ ȼȺȾɋ  

 
   1.5 Ɉɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ȼȺȾɋ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ 
ɎȺȾ Ɋ-257 
 

Ⱦɥɹ ɨɰɟɧɤɢ ɮɚɤɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ 
ɭɱɚɫɬɤɚɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ 1.15.  

 
 
 
 

 
 

80%

20%

ˁу̵ое О̬̍̌̍от̦̌о
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Ɍɚɛɥɢɰɚ 1.15 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ      

Ɍɢɩ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝ 

ɉɨɤɚɡɚɬɟɥɢ ɪɢɫɤɚ ȾɌɉ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɨɬɞɟɥɶɧɵɦ ɭɪɨɜɧɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ 

ɞɜɢɠɟɧɢɹ, ɱɢɫɥɨ ȾɌɉ ɧɚ 1 ɦɥɧ. ɚɜɬ.-ɤɦ 
ȼɵɫɨɤɢɣ Ⱦɨɩɭɫɬɢɦɵɣ ɉɪɟɞɟɥɶɧɵɣ ɇɢɡɤɢɣ 

Ɇɧɨɝɨɩɨɥɨɫɧɵɟ ɫ 
ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɨɥɨɫɨɣ 

Ɇɟɧɟɟ 
0,13 

0,13-0,17 0,17-0,24 Ȼɨɥɟɟ 0,24 

Ɇɧɨɝɨɩɨɥɨɫɧɵɟ ɛɟɡ 
ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ  

Ɇɟɧɟɟ 
0,18 

0,18-0,26 0,26-0,40 Ȼɨɥɟɟ 0,40 

Ⱦɜɭɯɩɨɥɨɫɧɵɟ  
Ɇɟɧɟɟ 

0,16 
0,16-0,23 0,23-0,30 Ȼɨɥɟɟ 0,30 

 
 
ɉɨɤɚɡɚɬɟɥɶ ɪɢɫɤɚ ȾɌɉ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ[X]: 
 ܼ = ௡∗ଵ଴లே∗௅∗𝑇∗ଷ଺ହ,                          (1.3) 

 
ɝɞɟ Z – ɤɨɥɢɱɟɫɬɜɨ ȾɌɉ ɧɚ 1 ɦɥɧ. ɚɜɬ.-ɤɦ; 
  n – ɤɨɥɢɱɟɫɬɜɨ ȾɌɉ ɧɚ ɭɱɚɫɬɤɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ;  
  N – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɭɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɚɜɬ./ɫɭɬ; 
  L – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɭɱɚɫɬɤɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ, ɤɦ; 
  T – ɱɢɫɥɨ ɥɟɬ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ. 

Ɉɩɪɟɞɟɥɢɦ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɝ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦɭɥɵ 1.3: 

 ܼଷ଴ = ଵ଴∗ଵ଴లଶଷଽ଺ଵ∗ଵ∗ସ∗ଷ଺ହ  = 0,285 

 ܼଵଶଷ = ଵ଻∗ଵ଴లଵଵହ଼ସ∗ଵ∗ସ∗ଷ଺ହ  = 1 

 ܼଵ଺଺ = ହ∗ଵ଴లଵଶସ଻ଶ∗ଵ∗ସ∗ଷ଺ହ  =  Ͳ,͵ͳ  

 
ɂɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜɫɟ ɭɱɚɫɬɤɢ 

ɨɩɚɫɧɵ ɞɥɹ ɞɜɢɠɟɧɢɹ ɢ ɬɪɟɛɭɸɬ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɝɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 
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ɨɛɳɢɦ ɭɥɭɱɲɟɧɢɟɦ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɨɞɧɨɪɨɞɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ. 

Ⱦɚɥɟɟ ɩɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɭɱɚɫɬɤɨɜ, ɢɦɟɸɳɢɯ 
ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɞɨɪɨɝɚɦɢ ɞɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɤɨɧɮɥɢɤɬɚɯ ɬɨɱɟɤ ɧɚ 
ɨɛɳɢɣ ɭɪɨɜɟɧɶ ȻȾȾ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɪɚɡɪɚɛɨɬɚɧɧɨɣ Ɇɨɫɤɨɜɫɤɢɦ ɚɜɬɨɦɨɛɢɥɶɧɨ-
ɞɨɪɨɠɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɭɧɢɜɟɪɫɢɬɟɬɨɦ (ɆȺȾɂ), ɎȽɍɉ 
"Ɋɨɫɞɨɪɇɂɂ" ɫ ɭɱɚɫɬɢɟɦ ɂɌɋ ȼɨɥɝȽȺɋȺ ɧɚ ɩɟɪɟɫɟɱɟɧɢɹɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝ ɜ ɨɞɧɨɦɭ ɭɪɨɜɧɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɡɚɜɢɫɢɬ  ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɢ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɩɨɬɨɤɨɜ, ɱɢɫɥɚ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ, 
ɪɚɡɜɟɬɜɥɟɧɢɣ ɢ ɫɥɢɹɧɢɹ ɩɨɬɨɤɨɜ ɞɜɢɠɟɧɢɹ - ɤɨɧɮɥɢɤɬɧɵɯ ɬɨɱɟɤ, ɚ ɬɚɤɠɟ ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɷɬɢɦɢ ɬɨɱɤɚɦɢ. ɑɟɦ ɛɨɥɶɲɟ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 
ɤɨɧɮɥɢɤɬɧɭɸ ɬɨɱɤɭ, ɬɟɦ ɛɨɥɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɧɟɣ ɞɨɪɨɠɧɨ-
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɢɫɲɟɫɬɜɢɹ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ȼȺȾɋ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ 
ɎȺȾ Ɋ-257 30 ɤɦ. ɢ 166 ɤɦ. ɪɚɫɫɱɢɬɚɟɦ ɨɩɚɫɧɨɫɬɶ ɤɨɧɮɥɢɤɬɧɨɣ ɬɨɱɤɢ ɩɨ 
ɮɨɪɦɭɥɟ 1.4: 
𝑖ݍ  = 𝑖ܯ𝑖ܭ 𝑖ܰ ଶହ௄𝑟 ͳͲ−଻,                                                                                             (1.4) 

 
ɝɞɟ:  ܭ𝑖  –  ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɚɜɚɪɢɣɧɨɫɬɶ ɤɨɧɮɥɢɤɬɧɨɣ ɬɨɱɤɢ;          𝑖ܰ,  ܯ𝑖 – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɜ ɞɚɧɧɨɣ 
ɤɨɧɮɥɢɤɬɧɨɣ ɬɨɱɤɟ ɩɨɬɨɤɨɜ, ɚɜɬ./ɫɭɬ;          ܭ𝑟 –  ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɞɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɞɜɢɠɟɧɢɹ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɧɮɥɢɤɬɧɵɟ ɬɨɱɤɢ ɢɡ ɪɢɫɭɧɤɨɜ 1.14, 1.16. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɞɥɹ 
ɤɨɧɮɥɢɤɬɭɸɳɢɯ ɩɨɬɨɤɨɜ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ  ܭ𝑖 , ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
1.16, 1.17.  

 
Ɍɚɛɥɢɰɚ 1.16 – ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɤɨɧɮɥɢɤɬɭɸɳɢɯ ɩɨɬɨɤɨɜ ɢ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ  ܭ𝑖 ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɧɚɯɨɞɹɳɟɦɫɹ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 30 ɤɦ.  
ɇɨɦɟɪ ɤɨɧɮɥɢɤɬɧɨɣ ɬɨɱɤɢ 1 2 3 4 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ N 7861 11759 7861 7861 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ M 285 1173 238 238 ܭ𝑖 0,008 0,008 0,0025 0,0025 ܭ𝑟 0,085 0,085 0,085 0,085 
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Ɍɚɛɥɢɰɚ 1.17 – ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɤɨɧɮɥɢɤɬɭɸɳɢɯ ɩɨɬɨɤɨɜ ɢ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ  ܭ𝑖 ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɧɚɯɨɞɹɳɟɦɫɹ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 166 ɤɦ. 

ɇɨɦɟɪ ɤɨɧɮɥɢɤɬɧɨɣ ɬɨɱɤɢ 1 2 3 4 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ N 4897 6006 4897 6006 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ M 174 380 729 4897 ܭ𝑟 0,075 0,085 0,075 0,085 ܭ𝑖 0,075 0,085 0,075 0,085 

 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱёɬ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɮɥɢɤɬɧɨɣ ɬɨɱɤɢ ɢɫɩɨɥɶɡɭɹ 
ɮɨɪɦɭɥɭ 1.4: 

𝑖ݍ             = Ͳ,ͲͲͺ ∙ ͹ͺ͸ͳ ∙ ʹͺͷ ଶହ଴,଴଴଼ହ ͳͲ−଻ =  Ͳ,ͷ͵ ɢ ɬ.ɞ. 

 
ȼ ɬɚɛɥɢɰɟ 2.3, 2.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ݍ𝑖 ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɮɥɢɤɬɧɨɣ ɬɨɱɤɢ 
 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɂɧɚɱɟɧɢɟ ݍ𝑖  ɞɥɹ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɯɨɞɹɳɟɦɫɹ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 
166 ɤɦ. 

qi 0,53 3,24 0,21 0,14 
 
Ɍɚɛɥɢɰɚ 2.4 – Ɂɧɚɱɟɧɢɟ ݍ𝑖  ɞɥɹ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɯɨɞɹɳɟɦɫɹ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 
166 ɤɦ. 

qi 0,07 2,69 0,95 0,25 
 
ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɩɟɪɟɫɟɱɟɧɢɹ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɞɜɢɠɟɧɢɹ , ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɤɨɥɢɱɟɫɬɜɨ ȾɌɉ ɧɚ 10 ɦɥɧ ɚɜɬɨɦɨɛɢɥɟɣ, 
ɩɪɨɲɟɞɲɢɯ ɱɟɪɟɡ ɩɟɪɟɫɟɱɟɧɢɟ, ɮɨɪɦɭɥɚ 1.5. 

௔ܭ  = ீ∙ଵ଴ళ௄𝑟ሺெ+ேሻଶହ,                                                                                                   (1.5) 

 
ɝɞɟ:  ܩ - ɬɟɨɪɟɬɢɱɟɫɤɢ ɜɟɪɨɹɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ȾɌɉ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɡɚ 1 ɝɨɞ; 
 ;ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚ ɝɥɚɜɧɨɣ ɞɨɪɨɝɟ, ɚɜɬ./ɫɭɬ - ܯ        
 
         ܰ - ɬɨ ɠɟ, ɞɥɹ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ ɞɨɪɨɝɢ; 
𝑟ܭ          - ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɞɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɞɜɢɠɟɧɢɹ.  
ܩ  =  ∑ 𝑖𝑖=௡௡ݍ ,                                                                                                  (1.6) 
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 ɝɞɟ:  ݊  -  ɱɢɫɥɨ ɤɨɧɮɥɢɤɬɧɵɯ ɬɨɱɟɤ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ; 
ଷ଴ܩ              =  Ͳ,ͷ͵ + Ͳ,ʹͶ + Ͳ,ʹͳ + Ͳ,ͳͶ= 4,12 ɟɞ.  
ଵ଺଺ܩ  =  Ͳ,Ͳ͹ + ʹ,͸ͻ + Ͳ,ͻͷ + Ͳ,ʹͷ = 3,96 ɟɞ.  

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ܭ௔ ɞɥɹ ɩɟɪɟɫɟɱɟɧɢɣ ɧɚ 30 ɢ 166 ɤɢɥɨɦɟɬɪɚɯ: 

ଷ଴ܭ                = ସ,ଵଶ∙ଵ଴ళ∙଴,଴଼ହଶଷଽ଺ଵ∙ଶହ  = 5,8 ȾɌɉ/10ɦɥɧ.ɚɜɬ. 
ଵ଺଺ܭ                = ଷ,ଽ଺∙ଵ଴ళ∙଴,଴଼ହଵଶସ଻ଶ∙ଶହ  = 9,5 ȾɌɉ/10ɦɥɧ.ɚɜɬ. 
 
ɉɨɤɚɡɚɬɟɥɶ  ܭ௔ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɬɟɩɟɧɶ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ 
ɩɟɪɟɫɟɱɟɧɢɢ – ɬɚɛɥɢɰɚ 1.18  
 
Ɍɚɛɥɢɰɚ 1.18 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɩɚɫɧɨɫɬɢ ɩɟɪɟɫɟɱɟɧɢɹ ɨɬ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ܭ௔  ௔ ɦɟɧɶɲɟ 3 3,1 – 8,0 8,1-12 ɛɨɥɶɲɟ 12ܭ 

Ɉɩɚɫɧɨɫɬɶ ɩɟɪɟɫɟɱɟɧɢɹ ɧɟɨɩɚɫɧɨɟ ɦɚɥɨɨɩɚɫɧɨɟ ɨɩɚɫɧɨɟ ɨɱɟɧɶ ɨɩɚɫɧɨɟ 

 
 ɉɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜɫɟ ɩɟɪɟɝɨɧɵ ɧɚ 
ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɚɯ ɎȺȾ Ɋ-257 ɹɜɥɹɸɬɫɹ ɧɟ ɛɟɡɨɩɚɫɧɵɦɢ ɢ ɬɪɟɛɭɸɬ ɞɟɣɫɬɜɢɣ 
ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɛɳɟɦɭ ɩɨɜɵɲɟɧɢɸ ȻȾȾ, ɬɚɤɠɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɱɬɨ 
ɩɟɪɟɫɟɱɟɧɢɟ ɧɚ 166 ɤɢɥɨɦɟɬɪɟ Ɋ-257 ɹɜɥɹɟɬɫɹ ɧɟ ɨɩɬɢɦɚɥɶɧɵɦ ɢ ɬɪɟɛɭɟɬ ɦɟɪ ɩɨ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ȻȾȾ. 
 ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɭɱɚɫɬɤɢ ɎȺȾ Ɋ-257 “ȿɧɢɫɟɣ” ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨɛ 
ɨɩɚɫɧɨɫɬɢ ɞɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɞɥɹ ɞɜɢɠɟɧɢɹ ɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɧɨɪɦ ɈȾȾ 
ɩɪɢɧɰɢɩɚɦ ȻȾȾ. Ⱦɥɹ ɪɟɲɟɧɢɣ ɞɚɧɧɵɯ ɩɪɨɛɥɟɦ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ ɬɟɯɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɵɹɜɥɟɧɧɵɯ ɧɟɫɨɨɬɜɟɬɫɬɜɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɩɨ ɱɚɫɬɢ ȻȾȾ ɛɭɞɭɬ 
ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɦɟɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ, ɚ ɬɚɤɠɟ ɛɭɞɭɬ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɟɪɵ ɩɨ ɨɛɳɟɦɭ ɭɜɟɥɢɱɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ȻȾȾ ɢ ɫɧɢɠɟɧɢɸ 
ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ. 
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2    Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

2.1 Ɉɛɡɨɪ ɦɟɬɨɞɨɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɡɚɝɨɪɨɞɧɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɢɫɬɟɦɟ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɱɟɬɵɪɟ ɝɪɭɩɩɵ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ. 

Ʉ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɬɪɚɧɫɩɨɪɬɧɨ-
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ ɞɨɪɨɠɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɥɢɛɨ ɭɜɟɥɢɱɟɧɢɟ ɢɯ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɦɟɫɬɚɯ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɚɜɚɪɢɣɧɨɫɬɢ (ɪɚɫɲɢɪɟɧɢɟ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɩɟɲɟɯɨɞɧɵɯ ɪɚɡɜɹɡɨɤ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ), ɥɢɛɨ 
ɩɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ 
(ɭɫɬɪɨɣɫɬɜɨ ɲɟɪɨɯɨɜɚɬɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɹɦɨɱɧɵɣ ɪɟɦɨɧɬ ɩɨɤɪɵɬɢɹ, 
ɭɫɬɪɚɧɟɧɢɟ ɤɨɥɟɣɧɨɫɬɢ). 

ȼɨ ɜɬɨɪɭɸ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ 
ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ ɞɜɟ ɩɨɞɝɪɭɩɩɵ: 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɨɛɫɬɚɧɨɜɤɢ ɩɭɬɢ (ɭɫɬɚɧɨɜɤɚ ɡɧɚɤɨɜ, ɧɚɧɟɫɟɧɢɟ 
ɪɚɡɦɟɬɤɢ, ɭɫɬɪɨɣɫɬɜɨ ɨɝɪɚɠɞɟɧɢɣ ɢ ɧɚɩɪɚɜɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɭɫɬɪɨɣɫɬɜɨ 
ɨɫɜɟɳɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɜɧɟɭɥɢɱɧɵɯ ɩɟɲɟɯɨɞɧɵɯ ɩɟɪɟɯɨɞɨɜ, ɤɚɧɚɥɢɡɢɪɨɜɚɧɢɟ 
ɞɜɢɠɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ) ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɭɩɪɚɜɥɟɧɢɹ ɞɨɪɨɠɧɵɦ ɞɜɢɠɟɧɢɟɦ (ɭɫɬɪɨɣɫɬɜɨ 
ɫɜɟɬɨɮɨɪɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɚɛɥɨ, ɫɨɡɞɚɧɢɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ). 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 
ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɨɪɝɚɧɨɜ ȽɂȻȾȾ ɥɢɛɨ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɞɨɪɨɠɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 
(ɩɟɪɜɚɹ ɩɨɞɝɪɭɩɩɚ ɦɟɪɨɩɪɢɹɬɢɣ), ɥɢɛɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, 
ɡɚɧɢɦɚɸɳɢɦɢɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɪɨɠɧɨɝɨ 
ɞɜɢɠɟɧɢɹ (ɜɬɨɪɚɹ ɩɨɞɝɪɭɩɩɚ ɦɟɪɨɩɪɢɹɬɢɣ). 

Ʉ ɬɪɟɬɶɟɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɤɨɬɨɪɵɟ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ 
ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɢ ɫɧɢɠɟɧɢɟ ɬɹɠɟɫɬɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɚɤɬɢɜɧɨɣ, ɩɚɫɫɢɜɧɨɣ ɢ ɩɨɫɥɟɚɜɚɪɢɣɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɡɥɨɜ ɚɜɬɨɦɨɛɢɥɟɣ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ 
ɪɟɚɥɢɡɚɰɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɷɬɨɣ ɝɪɭɩɩɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɜɨɞɚɦɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɟɪɟɫɦɚɬɪɢɜɚɟɦɵɦɢ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ. 
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ȼ ɱɟɬɜɟɪɬɭɸ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɫɜɹɡɚɧɧɵɯ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫ 
ɭɱɟɬɨɦ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɤɚɱɟɫɬɜ ɜɨɞɢɬɟɥɟɣ. ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ 
ɦɟɪɨɩɪɢɹɬɢɣ ɱɟɬɜɟɪɬɨɣ ɝɪɭɩɩɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞ ɷɝɢɞɨɣ ɨɪɝɚɧɨɜ ȽɂȻȾȾ 
ɪɹɞɨɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ (ɦɟɞɢɰɢɧɫɤɢɯ, ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɜɨɞɢɬɟɥɟɣ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ), ɚ ɬɚɤɠɟ ɪɹɞɨɦ ɨɛɳɟɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɜɵɟ ɞɜɟ ɝɪɭɩɩɵ ɦɟɪɨɩɪɢɹɬɢɣ (ɞɨɪɨɠɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ) 
ɢɦɟɸɬ ɩɪɹɦɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɞɨɪɨɝɟ, ɬɪɟɬɶɹ ɝɪɭɩɩɚ – ɤ ɫɪɟɞɫɬɜɚɦ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɩɨ ɧɟɣ ɢ ɱɟɬɜɟɪɬɚɹ ɝɪɭɩɩɚ – ɤ ɜɨɞɢɬɟɥɹɦ, ɭɩɪɚɜɥɹɸɳɢɦɢ ɷɬɢɦ ɫɪɟɞɫɬɜɚɦɢ. [x] 

 

2.2 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ 
ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257, 123 ɤɦ 
 

 Ⱦɥɹ ȾɌɉ ɫɨɜɟɪɲɟɧɧɵɯ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɯɚɪɚɤɬɟɪɵ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ 
ɫɴɟɡɞɵ ɫ ɞɨɪɨɝɢ, ɨɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɬɚɤɢɯ ȾɌɉ ɹɜɥɹɸɬɫɹ ɜɨɞɢɬɟɥɶ ɢ ɞɨɪɨɝɚ, 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ȾɌɉ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ 
ɤɪɢɬɢɱɟɫɤɢɯ ɫɤɨɪɨɫɬɟɣ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɫɤɨɥɶɠɟɧɢɹ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ, ɩɪɢ 
ɷɬɨɦ ɧɭɠɧɨ ɜɡɹɬɶ ɜ ɪɚɫɱɟɬ ɤɚɤ ɝɚɛɚɪɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɤ ɞɨɪɨɝɢ ɬɚɤ ɢ 
ɚɜɬɨɦɨɛɢɥɹ. ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɜɢɬɶ ɮɚɤɬɨɪ, 
ɨɤɚɡɵɜɚɸɳɢɣ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɩɚɫɧɨɫɬɶ ɭɱɚɫɬɤɚ ɢ ɪɚɡɪɚɛɨɬɚɬɶ 
ɪɹɞ ɦɟɪ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɵɹɜɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ȾɌɉ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɚɤɬɨɪɚ ɜɥɢɹɧɢɹ ɞɚɥɟɟ ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɫɤɨɪɨɫɬɟɣ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɮɚɤɬɨ ɞɨɪɨɝɢ ɛɭɞɟɬ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦ. 

2.2.1 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ Ɍɋ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ȾɌɉ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɞɥɹ ɪɚɫɱɟɬɨɜ ɛɵɥ ɜɡɹɬ 
ɚɜɬɨɦɨɛɢɥɶ Toyota Funcargo. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɭɫɬɨɣɱɢɜɨɫɬɢ Ɍɋ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɟɝɨ ɝɚɛɚɪɢɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɬɚɛɥɢɰɚ 2.1). 
 
Ɍɚɛɥɢɰɚ 2.1 – Ƚɚɛɚɪɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Toyota Funcargo 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

Ȼɚɡɚ, L ɦɦ 2500 

Ʉɨɥɟɹ, ȼ ɦɦ 1440 

Ⱦɥɢɧɚ Lɨ ɦɦ 3860 

ɒɢɪɢɧɚ, ɋ ɦɦ 1690 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

ȼɵɫɨɬɚ, ɇ ɦɦ 1680 

ɉɟɪɟɞɧɢɣ ɫɜɟɫ, L1 ɦɦ 725 

ɍɝɨɥ ɩɟɪɟɞɧɟɝɨ ɫɜɟɫɚ ɝɪɚɞ 13 

ɍɝɨɥ ɡɚɞɧɟɝɨ ɫɜɟɫɚ ɝɪɚɞ 25 

Ⱦɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ, h ɦɦ 150 

Ɋɚɞɢɭɫ ɩɨɜɨɪɨɬɚ, R ɦ 5 

ɋɨɛɫɬɜɟɧɧɚɹ ɦɚɫɫɚ Gɨ ɤɝ 1050 

ȼ ɬ.ɱ. ɧɚ ɩɟɪɟɞɧɸɸ ɨɫɶ G1 ɤɝ 670 

ɉɨɥɧɚɹ ɦɚɫɫɚ Gɚ ɤɝ 1325 

ȼ ɬ.ɱ. ɧɚ ɩɟɪɟɞɧɸɸ ɨɫɶ Gɚ1 ɤɝ 730 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, Vɚ ɤɦ/ɱɚɫ 175 

 

 
 

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɝɚɛɚɪɢɬɨɜ Toyota Funcargo 
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Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɩɨɤɚɡɚɬɟɥɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɞɥɹ ɩɨɪɨɠɧɟɝɨ ɢ ɝɪɭɠɟɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. 
Ⱦɥɹ ɩɨɪɨɠɧɟɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
ɇɚɝɪɭɡɤɚ ɧɚ ɡɚɞɧɸɸ ɨɫɶ 

ʹܩ  = Ͳܩ −  (2.1)                           ܩ
ʹܩ  =  ͳͲͷͲ − ͸͹Ͳ = ͵ͺͲ  
 
Ʉɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ܽ = ܮ ∗ ீଶீ଴                                                                                                          (2.2) 

 ܽ = ʹͷͲͲ ∗ ଷ଼଴ଵ଴ହ଴ = 905 

 ܾ = ܮ ∗ ܽ                   (2.3) 
 ܾ = ʹͷͲͲ − ͻͲͷ = 1595 
 
ȼɵɫɨɬɭ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɢɧɢɦɚɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 

ɝɚɛɚɪɢɬɧɨɣ ɫɯɟɦɵ ɚɜɬɨɦɨɛɢɥɹ: 
 ℎ = Ͳ,Ͷ ∗  (2.4)                  ܪ
 ℎ = Ͳ,Ͷ ∗  672 = ܪ
 
ɉɪɨɜɟɞɟɦ ɚɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɥɹ ɝɪɭɠɟɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
ʹܩ  =  ͳ͵ʹͷ − ͹͵Ͳ = ͷͻͷ  
 
Ʉɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ 

 ܽ = ʹͷͲͲ ∗ ହଽହଵଷଶହ = 1123 

 ܾ = ʹͷͲͲ − ͳͳʹ͵ = 1377 
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ȼɵɫɨɬɭ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɪɢɧɢɦɚɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 
ɝɚɛɚɪɢɬɧɨɣ ɫɯɟɦɵ ɚɜɬɨɦɨɛɢɥɹ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɩɚɫɫɚɠɢɪɨɜ ɜ ɫɚɥɨɧɟ ɢ ɝɪɭɡɚ 
ɜ ɛɚɝɚɠɧɢɤɟ: 
 ℎ = Ͳ,ͷ ∗  (2.5)                  ܪ

 ℎ = Ͳ,ͷ ∗  840 = ܪ
 
ɇɚɢɦɟɧɶɲɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɲɢɧɭ 380/2 = 190 ɤɝ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɞɧɟɦɭ ɤɨɥɟɫɭ 

ɩɨɪɨɠɧɟɝɨ ɚɜɬɨɦɨɛɢɥɹ. 
ɇɚɢɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɲɢɧɭ 665/2 = 297,5 ɤɝ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɞɧɟɦɭ 

ɤɨɥɟɫɭ ɝɪɭɠɟɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. 
ȼ ɝɪɭɠɟɧɨɦ ɫɨɫɬɨɹɧɢɢ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɪɚɫɩɨɥɨɠɟɧ ɜ ɫɟɪɟɞɢɧɟ 

ɟɝɨ ɛɚɡɵ, ɜ ɩɨɪɨɠɧɟɦ ɫɨɫɬɨɹɧɢɢ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɫɦɟɳɟɧ ɨɬ ɰɟɧɬɪɚ ɛɚɡɵ ɜɩɟɪɟɞ, 
ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɩɟɪɟɞɧɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɢɥɨɜɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɬɪɚɧɫɦɢɫɫɢɢ. 

Ɋɚɫɱёɬ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑉ˍ˓. ˑ = √𝑔∗𝐵∗𝑅ଶ∗ℎ ,                 (2.6) 

 
ɝɞɟ: 

ȼ - ɲɢɪɢɧɚ ɤɨɥɟɢ ɚɜɬɨɦɨɛɢɥɹ, ɦ  
R - ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ, ɦ  
h - ɜɵɫɨɬɚ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ, ɦ. 
Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɨɪɨɠɧɟɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ ɪɚɞɢɭɫɟ ɩɨɜɨɪɨɬɚ 100 ɦ.: 
 𝑉ˍ˓. ˑ = √ଽ,଼∗ଵ,ସସ∗ଵ଴଴ଶ∗଴,଺଻ଶ  =32,4 ɦ/ɫ 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɦ ɪɚɫɱёɬ ɞɥɹ ɡɧɚɱɟɧɢɣ R = 100, 200, 300, 400, 500, 600, 

700, 800, 900, 1000 ɦ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɨɪɨɠɧɟɦ ɢ ɝɪɭɠɟɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɤɪɢɬɢɱɟɫɤɢɯ ɫɤɨɪɨɫɬɟɣ Ɍɋ 

Ɋɚɞɢɭɫ ɤɪɢɜɨɣ ɩɨɜɨɪɨɬɚ 
Ʉɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɤɦ/ɱ 

ɉɨɪɨɠɧɢɣ Ƚɪɭɠɟɧɧɵɣ 

100 117 104 
200 165 148 
300 202 181 
400 233 209 
500 261 233 
600 286 256 
700 309 276 
800 330 295 
900 350 313 

1000 369 330 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɚɛɥɢɰɵ 2.2 ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɪɢɬɢɱɟɫɤɨɣ 

ɫɤɨɪɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɨɬ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ Vɤɪ.ɨ. = f(R) ɪɢɫɭɧɨɤ 
2.2. 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ 
ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɨɬ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ 

ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ⱦɥɹ ɩɨɪɨɠɧɟɝɨ ɚɜɬɨɦɨɛɢɥɹ ɤɪɢɬɢɱɟɫɤɚɹ 
ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɛɨɥɶɲɟ, ɱɟɦ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ ɜ ɝɪɭɠɟɧɨɦ 
ɫɨɫɬɨɹɧɢɢ. 

Ɋɚɫɱёɬ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ ɫɤɨɥɶɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ 
ɪɚɡɧɵɯ ɪɚɞɢɭɫɚɯ ɩɨɜɨɪɨɬɚ ɧɚ ɞɨɪɨɝɚɯ ɫ ɪɚɡɧɵɦ ɩɨɤɪɵɬɢɟɦ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

0

50

100

150

200

250

300

350

400

100 200 300 400 500 600 700 800 900 1000

ɋɤ
ɨɪ

ɨɫ
ɬɶ

 V
, ɤ

ɦ/
ɱ

Ɋɚɞɢɭɫ ɩɨɜɨɪɨɬɚ R, ɦʿо̬о̛̙̦̜

ʧ̬у̙е̦̦̼̜



51 

 

 𝑉ˍ˓. ˔ = √𝑔 ∗ 𝑅 ∗ 𝜑  ,                (2.7) 

 
ɝɞɟ: 

φ1 = 0,7 – ɫɭɯɨɣ ɚɫɮɚɥɶɬ; 
φ2 = 0,5 – ɦɨɤɪɵɣ ɚɫɮɚɥɶɬ; 
φ3 = 0,2 – ɫɭɯɨɣ ɥɟɞ; 
 
ɉɪɢ ɪɚɞɢɭɫɟ ɩɨɜɨɪɨɬɚ 100 ɦ ɞɥɹ ɨɛɥɟɞɟɧɟɥɨɝɨ ɫɭɯɨɝɨ ɩɨɤɪɵɬɢɹ: 
 𝑉ˍ˓. ˔ = √ͻ,ͺ ∗ ͳͲͲ ∗ 𝜑͵ = 50 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɦ ɪɚɫɱёɬ ɞɥɹ ɡɧɚɱɟɧɢɣ R = 100, 200, 300, 400, 500, 600, 

700, 800, 900, 1000 ɦ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ ɩɨɤɪɵɬɢɣ, ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ 2.3. 

 
 

Ɍɚɛɥɢɰɚ 2.3 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɤɪɢɬɢɱɟɫɤɢɯ ɫɤɨɪɨɫɬɟɣ Ɍɋ (ɫɤɨɥɶɠɟɧɢɟ) 

Ɋɚɞɢɭɫ ɩɨɜɨɪɨɬɚ 
Ʉɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ ɫɤɨɥɶɠɟɧɢɹ, ɤɦ/ɱ 

φ1 φ2 φ3 
100 94 80 50 
200 133 113 71 
300 163 138 87 
400 189 159 101 
500 211 178 113 
600 231 195 123 
700 249 211 133 
800 267 225 143 
900 283 239 151 
1000 298 252 159 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɚɛɥɢɰɵ 2.3 ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɪɢɬɢɱɟɫɤɨɣ 

ɫɤɨɪɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ ɫɤɨɥɶɠɟɧɢɹ ɨɬ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ Vɤɪ.ɫ. = f(R) ɪɢɫɭɧɨɤ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ 
ɫɤɨɥɶɠɟɧɢɹ ɨɬ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ 

ɫɤɨɥɶɠɟɧɢɹ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ɍɢɩ ɩɨɤɪɵɬɢɹ ɬɚɤɠɟ ɜɥɢɹɟɬ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ 
ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ ɫɤɨɥɶɠɟɧɢɹ: ɧɚ ɨɛɥɟɞɟɧɟɥɨɦ ɫɭɯɨɦ ɚɫɮɚɥɶɬɟ ɤɪɢɬɢɱɟɫɤɚɹ 
ɫɤɨɪɨɫɬɶ ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɨɛɥɟɞɟɧɟɥɨɦ ɩɨɤɪɵɬɢɢ. 

Ʉɪɢɬɢɱɟɫɤɢɣ ɭɝɨɥ ɩɨ ɭɫɥɨɜɢɸ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
.˓ˍߚ  ˑ. = 𝑡𝑔ሺܿݎܽ 𝐵ଶℎሻ                (2.8) 

 
ɝɞɟ ȼ/h – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɩɟɪɟɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

Ⱦɥɹ ɩɨɪɨɠɧɟɝɨ ɚɜɬɨɦɨɛɢɥɹ:  
.˓ˍߚ  ˑ. = 𝑡𝑔ሺܿݎܽ ଵ.ସସଶ∗଴,଺଻ଶሻ = 47˚ 

 
Ⱦɥɹ ɝɪɭɠɟɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ:  
.˓ˍߚ  ˑ. = 𝑡𝑔ሺܿݎܽ ଵ.ସସଶ∗଴,଼ସሻ = 41˚ 

 
Ʉɪɢɬɢɱɟɫɤɢɣ ɭɝɨɥ ɩɨ ɭɫɥɨɜɢɸ ɫɤɨɥɶɠɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

.˓ˍߚ  ˔. =  𝑡𝑔ሺ𝜑ሻ                 (2.9)ܿݎܽ
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Ⱦɥɹ ɨɛɥɟɞɟɧɟɥɨɝɨ ɫɭɯɨɝɨ ɩɨɤɪɵɬɢɹ: ɤɪ.ɫ.: 
.˓ˍߚ  ˔. =  ˚𝑡𝑔ሺͲ,ʹሻ = 11ܿݎܽ
 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɦ ɪɚɫɱёɬ ɞɥɹ ɫɭɯɨɝɨ ɚɫɮɚɥɶɬɚ ɢ ɦɨɤɪɨɝɨ ɚɫɮɚɥɶɬɚ, ɢ 

ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ʉɪɢɬɢɱɟɫɤɢɣ ɭɝɨɥ (ɫɤɨɥɶɠɟɧɢɟ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɪɵɬɢɹ 

Ʉɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɤɦ/ɱ 

φ1 φ2 φ3 
35 27 11 

 
ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɞɨɪɨɝɨɣ ɤɪɢɬɢɱɟɫɤɢɣ ɭɝɨɥ 

ɩɨ ɭɫɥɨɜɢɸ ɫɤɨɥɶɠɟɧɢɹ ɬɚɤɠɟ ɢɡɦɟɧɹɟɬɫɹ. Ⱦɥɹ ɨɛɥɟɞɟɧɟɥɨɝɨ ɫɭɯɨɝɨ ɩɨɤɪɵɬɢɹ 
ɤɪɢɬɢɱɟɫɤɢɣ ɭɝɨɥ ɩɨ ɭɫɥɨɜɢɸ ɫɤɨɥɶɠɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɣ, ɚ ɩɪɢ ɫɭɯɨɦ ɚɫɮɚɥɶɬɟ. 
 ɇɚ ɭɱɚɫɬɤɟ ɎȺȾ ɪ-257 “ȿɧɢɫɟɣ” ɧɚɯɨɞɢɬɫɹ ɚɜɚɪɢɣɧɵɣ ɡɚɬɹɠɧɨɣ ɩɨɜɨɪɨɬ ɫ 
ɪɚɞɢɭɫɨɦ ɤɪɢɜɨɣ R = 150 ɦ(Ɋɢɫɭɧɨɤ 2.4), ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬɵ ɩɨ ɭɫɥɨɜɢɸ 
ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɞɢɭɫɚ. 

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ɋɚɞɢɭɫ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɪɢɜɨɣ ɧɚ ɚɜɚɪɢɣɧɨ-ɨɩɚɫɧɨɦ ɭɱɚɫɬɤɟ 

 

 ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɤɪɢɬɢɱɟɫɤɢɯ ɫɤɨɪɨɫɬɟɣ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɫɤɨɥɶɠɟɧɢɹ ɩɨ 
ɮɨɪɦɭɥɚɦ 2.6, 2.7 ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɹɜɥɹɟɬɫɹ ɛɟɡɨɩɚɫɧɵɦɢ ɞɥɹ 
ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɡɚɧɟɫɟɦ ɩɨɥɭɱɢɜɲɢɟɫɹ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.5. 
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Ɍɚɛɥɢɰɚ 2.5 – Ʉɪɢɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɫɤɨɥɶɠɟɧɢɹ. 
R Vɤɪ.ɨ., ɤɦ/ɱ Vɤɪ.ɋ., ɤɦ/ɱ ߚˍ˓. ˑ. ߚˍ˓. ˔. 

150 144/127 115/97/61 
47˚/41˚ 35˚/27˚/11˚ 

200 165/148 133/117/71 
  

 ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɚ ɮɚɤɬɨɪ 
ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢɥɢ ɫɤɨɥɶɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɜɥɢɹɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɮɚɤɬɨɪ 
ɜɨɞɢɬɟɥɹ, ɬɚɤ ɤɚɤ ɩɪɢ ɫɤɨɪɨɫɬɹɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɫɱɟɬɟ ɨɩɪɨɤɢɞɵɜɚɧɢɟ 
ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɜɵɫɨɤɢɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɫɰɟɩɥɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ 
ɩɪɟɜɵɲɟɧɢɢ ɫɤɨɪɨɫɬɢ ɭɱɚɫɬɧɢɤɚɦɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɚ ɢɦɟɧɧɨ ɜɨɞɢɬɟɥɹɦɢ 
ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɡɢɦɧɟɝɨ ɜɪɟɦɹ ɝɨɞɚ, ɤɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɰɟɩɥɟɧɢɹ ɞɨɫɬɢɝɚɟɬ ɤɪɢɬɢɱɟɫɤɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɣ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɡɪɚɛɨɬɚɬɶ ɪɹɞ ɦɟɪ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɜɥɢɹɧɢɟ ɮɚɤɬɨɪɚ 
ɜɨɞɢɬɟɥɹ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɞɨɪɨɝɢ ɞɥɹ ɡɢɦɧɟɝɨ ɜɪɟɦɟɧɢ ɝɨɞɚ, 
ɞɚɧɧɵɟ ɦɟɪɵ ɛɭɞɭɬ ɩɪɟɞɥɨɠɟɧɵ ɜ ɩɭɧɤɬɟ 2.2.2. 
 

2.2.2   Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ɧɚ 
ɭɱɚɫɬɤɟ ɬɪɚɫɫɵ ɎȺȾ Ɋ-257 123 ɤɦ. 

 
Ɍɚɤ ɤɚɤ ɜɵɹɜɥɟɧɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ȾɌɉ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɹɜɥɹɟɬɫɹ 

ɩɪɟɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɧɨɝɨ ɪɟɠɢɦɚ ɜɨɞɢɬɟɥɟɦ ɢ ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɪɚɞɢɭɫ ɤɪɢɜɨɣ ɞɥɹ 
ɩɪɨɯɨɠɞɟɧɢɹ, ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɟ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɥɟɞɟɧɟɧɢɹ 
ɞɨɪɨɝɢ, ɫɥɟɞɭɟɬ ɩɪɟɞɩɪɢɧɹɬɶ ɪɹɞ ɦɟɪ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɞɚɧɧɵɯ ɮɚɤɬɨɪɨɜ. 

   Ʉɚɫɚɬɟɥɶɧɨ ɮɚɤɬɨɪɚ ɩɪɟɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɨɞɢɬɟɥɟɦ ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ 
ɫɨɜɟɪɲɚɸɬɫɹ ȾɌɉ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɥɢɹɬɶ ɧɚ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ ɚɫɩɟɤɬ ɱɟɥɨɜɟɤɚ ɢ 
ɫɨɡɞɚɬɶ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜɨɞɢɬɟɥɶ ɛɭɞɟɬ ɱɭɜɫɬɜɨɜɚɬɶ ɞɢɫɤɨɦɮɨɪɬ ɧɚ 
ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ, ɚ ɬɚɤɠɟ ɠɟɥɚɧɢɟ ɫɧɢɡɢɬɶ ɫɤɨɪɨɫɬɶ ɞɨ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ. 
ɂɧɫɬɪɭɦɟɧɬɚɦɢ ɞɚɧɧɵɯ ɦɟɪ ɦɨɝɭɬ ɹɜɥɹɟɬɫɹ ɤɚɦɟɪɵ ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɹ ɉȾȾ 
ɢɥɢ ɠɟ ɢɯ ɦɭɥɹɠɢ, ɚ ɬɚɤɠɟ ɫɯɨɠɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɸɬ ɪɚɞɚɪɵ ɫ ɷɤɪɚɧɚɦɢ, 
ɩɨɤɚɡɵɜɚɸɳɢɦɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɢɬɟɥɸ. ɇɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɟ ɈȾȾ 
ɪɚɫɩɨɥɨɠɟɧ ɪɚɞɚɪ ɫɤɨɪɨɫɬɢ, ɧɨ ɢɫɯɨɞɹ ɢɡ ɫɬɚɬɢɫɬɢɤɢ  ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɟɝɨ 
ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɬɟɦ ɱɬɨ ɜɨɞɢɬɟɥɶ ɧɟ ɢɦɟɟɬ ɱɭɜɫɬɜɚ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɧɚɪɭɲɟɧɢɟ ɉȾȾ ɞɚɠɟ ɟɫɥɢ ɨɧɨ ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɷɤɪɚɧɟ ɪɚɞɚɪɚ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ȻȾȾ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɫɮɨɤɭɫɢɪɨɜɚɬɶ 
ɜɧɢɦɚɧɢɟ ɜɨɞɢɬɟɥɹ ɧɚ ɫɨɛɥɸɞɟɧɢɢ ɫɤɨɪɨɫɬɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɦɨɳɢ ɤɚɦɟɪ 
ɮɢɤɫɚɰɢɢ ɉȾȾ ɢɥɢ ɠɟ ɢɯ ɦɭɥɹɠɚ. Ⱦɚɧɧɵɟ ɦɟɪɵ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ 
ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɫɤɨɪɨɫɬɢ. 
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ȼ ɊɎ ɢɦɟɟɬɫɹ ɨɩɵɬ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɹɯ ɢɥɢ 
ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɚɯ, ɨɞɧɨɣ ɢɡ ɬɚɤɢɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ “ɉɪɢɡɦɚ” (Ɋɢɫɭɧɨɤ 
2.5), ɤɨɬɨɪɚɹ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɨɜɵɲɟɧɢɹ ȻȾȾ ɩɨ ɮɚɤɬɨɪɭ ɩɪɟɜɵɲɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ. 

 

 
 

Ɋɢɫɭɧɨɤ 2.5 – Ⱥɜɬɨɧɨɦɧɚɹ ɫɢɫɬɟɦɚ ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɹ ɉȾȾ “ɉɪɢɡɦɚ” 
 

Ⱦɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɢɫɩɨɥɶɡɭɟɬ ɦɟɬɨɞ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɤɨɪɨɫɬɶ Ɍɋ ɢɡɦɟɪɹɟɬɫɹ 
ɩɭɬɟɦ ɜɵɱɢɫɥɟɧɢɹ ɜɪɟɦɟɧɢ ɩɪɨɯɨɠɞɟɧɢɹ Ɍɋ ɨɬ ɬɨɱɤɢ Ⱥ ɞɨ ɬɨɱɤɢ Ȼ ɩɪɢ 
ɢɡɜɟɫɬɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɬ.ɤ. ɜɨɞɢɬɟɥɶ ɧɟ ɫɦɨɠɟɬ 
ɫɧɢɠɚɬɶ ɫɤɨɪɨɫɬɶ ɜ ɡɨɧɟ ɜɢɞɢɦɨɫɬɢ ɤɚɦɟɪɵ, ɚ ɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 
ɜɨɞɢɬɟɥɹ ɧɚ ɜɫɟɦ ɨɩɚɫɧɨɦ ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ. 

Ɋɚɫɩɨɥɨɠɟɧɢɹ ɫɢɫɬɟɦɵ ɮɢɤɫɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.ɯ 
ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɹɜɥɹɟɬɫɹ 

ɭɜɟɥɢɱɟɧɢɟ ɪɚɞɢɭɫɚ ɤɪɢɜɨɣ ɚɜɚɪɢɣɧɨ ɨɩɚɫɧɨɝɨ ɩɨɜɨɪɨɬɚ. Ɋɚɞɢɭɫ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɨɜɨɪɨɬɚ, ɚ ɬɚɤɠɟ ɤɪɢɬɢɱɟɫɤɢɟ ɫɤɨɪɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.5, ɢɡ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ ɞɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɟɦ ɛɭɞɟɬ 
ɭɜɟɥɢɱɟɧɢɟ ɪɚɞɢɭɫɚ ɤɪɢɜɨɣ ɩɨɜɨɪɨɬɚ ɞɨ 200ɦ, ɱɬɨ ɢɫɤɥɸɱɢɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢɥɢ ɫɤɨɥɶɠɟɧɢɹ Ɍɋ ɩɪɢ ɡɚɞɚɧɧɨɦ ɫɤɨɪɨɫɬɧɨɦ ɪɟɠɢɦɟ. ɋɯɟɦɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɈȾȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

Ɍɚɠɟ ɦɟɪɨɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɪɚɬɶ ɭɫɬɚɧɨɜɤɭ 
ɨɝɪɚɠɞɟɧɢɣ ɧɚ ɤɪɭɬɵɯ ɩɨɜɨɪɨɬɚɯ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ȾɌɉ ɫ 
ɜɵɫɨɤɨɣ ɬɹɠɟɫɬɶɸ ɩɨɫɥɟɞɫɬɜɢɣ, ɚ ɬɚɤɠɟ ɨɝɪɚɠɞɟɧɢɹ ɩɨɡɜɨɥɹɬ ɫɧɢɡɢɬɶ ɪɢɫɤ 
ɫɴɟɡɞɚ Ɍɋ ɫ ɞɨɪɨɝɢ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɢ ɨɬɫɭɬɫɬɜɢɢ ɨɫɜɟɳɟɧɢɹ ɩɪɢ ɧɚɥɢɱɢɢ 
ɧɚ ɨɝɪɚɠɞɟɧɢɢ ɫɜɟɬɨɨɬɪɚɠɚɸɳɟɣ ɢɧɞɢɤɚɰɢɢ. 

Ɉɝɪɚɠɞɟɧɢɟɦ, ɩɨɞɯɨɞɹɳɢɦ ɩɨɞ ɭɫɥɨɜɢɹ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɹɜɥɹɟɬɫɹ ɧɚɩɪɚɜɥɹɸɳɟɟ ɛɚɪɶɟɪɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɩɨɝɥɨɬɢɬɶ 
ɱɚɫɬɶ ɷɧɟɪɝɢɢ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɫ ɧɢɦ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɵɟɡɞ Ɍɋ ɡɚ ɩɪɟɞɟɥɵ 
ɞɨɪɨɝɢ. ɉɪɢɦɟɪ ɩɨɞɨɛɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
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Ɋɢɫɭɧɨɤ 2.6 – ɉɪɢɦɟɪ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɛɚɪɶɟɪɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ  
 

Ⱦɢɫɥɨɤɚɰɢɹ ɭɫɬɚɧɨɜɤɢ ɞɚɧɧɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɭɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7. 
 

 
 

Ɋɢɫɭɧɨɤ 2.7 – ɋɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɈȾȾ ɧɚ ɭɱɚɫɬɤɟ ɬɪɚɫɫɵ Ɋ-257 123ɤɦ 
 

ɉɪɢɦɟɧɟɧɢɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɪ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ 
ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ȾɌɉ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ, ɚ 
ɬɚɤɠɟ ɫɧɢɡɢɬɶ ɬɹɠɟɫɬɶ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ. 
 

2.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɡɜɹɡɤɢ ɧɚ ɭɱɚɫɬɤɟ ɮɟɞɟɪɚɥɶɧɨɣ 
ɬɪɚɫɫɵ Ɋ-257, 166 ɤɦ 
 

 Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ȻȾȾ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɢ ɭɫɬɪɚɧɟɧɢɹ ɜɫɟɯ ɧɟɛɟɡɨɩɚɫɧɵɯ 
ɤɨɧɮɥɢɤɬɧɵɯ ɬɨɱɟɤ ɪɹɞɨɦ ɦɟɪ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɪɚɡɞɟɥɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ  
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ɩɨ ɭɪɨɜɧɹɦ ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢɹ ɪɚɡɜɹɡɤɢ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɈȾȾ ɧɚ ɧɟɣ. 
ɋɨɝɥɚɫɧɨ ɋɉ 34.13330.2012 ɩɟɪɟɫɟɱɟɧɢɹ ɢ ɩɪɢɦɵɤɚɧɢɹ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ 

(ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɡɜɹɡɤɢ) ɧɚɞɥɟɠɢɬ ɩɪɢɧɢɦɚɬɶ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 
– ɧɚ ɞɨɪɨɝɚɯ IA ɢ 1Ȼ ɤɚɬɟɝɨɪɢɣ – ɫ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ ɜɫɟɯ 

ɤɚɬɟɝɨɪɢɣ; 
– Iȼ ɤɚɬɟɝɨɪɢɢ – ɫ ɞɨɪɨɝɚɦɢ, ɪɚɫɱɟɬɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɧɚ 

ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɟɬ 1000 ɚɜɬ./ɫɭɬ; 
– IB ɤɚɬɟɝɨɪɢɢ ɫ ɱɢɫɥɨɦ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ ɲɟɫɬɶ ɢ ɛɨɥɟɟ – ɫ 

ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ; 
– II ɢ III ɤɚɬɟɝɨɪɢɣ – ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɢ ɫɭɦɦɚɪɧɨɣ ɪɚɫɱɟɬɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɞɜɢɠɟɧɢɹ ɛɨɥɟɟ 12000 ɚɜɬ./ɫɭɬ. 
ɉɟɪɟɫɟɱɟɧɢɹ ɢ ɩɪɢɦɵɤɚɧɢɹ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ 

ɢɥɢ ɧɚ ɤɪɢɜɵɯ ɫ ɪɚɞɢɭɫɚɦɢ ɧɟ ɦɟɧɟɟ 2000 ɦ ɧɚ ɞɨɪɨɝɚɯ IA, 1Ȼ, № ɢ II ɤɚɬɟɝɨɪɢɣ 
ɢ ɫ ɪɚɞɢɭɫɚɦɢ ɧɟ ɦɟɧɟɟ 800 ɦ – ɧɚ ɞɨɪɨɝɚɯ III ɢ IV ɤɚɬɟɝɨɪɢɣ. 

ɉɟɪɟɫɟɱɟɧɢɹ ɢ ɩɪɢɦɵɤɚɧɢɹ ɧɚ ɞɨɪɨɝɚɯ IA ɤɚɬɟɝɨɪɢɢ ɜɧɟ ɩɪɟɞɟɥɨɜ 
ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɧɟ ɱɚɳɟ ɱɟɦ ɱɟɪɟɡ 10 ɤɦ, ɧɚ ɞɨɪɨɝɚɯ 1Ȼ ɢ 
II ɤɚɬɟɝɨɪɢɣ – 5 ɤɦ, ɚ ɧɚ ɞɨɪɨɝɚɯ III ɤɚɬɟɝɨɪɢɢ – 2 ɤɦ ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ 
ɭɫɥɨɜɢɣ (ɡɚɫɬɪɨɣɤɚ, ɧɚɱɟɪɬɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɟɬɢ ɞɨɪɨɝ ɢ ɬ.ɞ.). 

Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɡɜɹɡɤɢ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɚɯ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ 
ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɧɚɱɟɪɬɚɧɢɸ ɜ ɩɥɚɧɟ ɢ ɫɩɨɫɨɛɚɦ ɨɪɝɚɧɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ ɧɚ 
ɧɢɯ [ɯ]. 
ɉɨ ɧɚɱɟɪɬɚɧɢɸ ɜ ɩɥɚɧɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɡɜɹɡɤɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ 
ɝɪɭɩɩɵ: 

– ɤɥɟɜɟɪɨɨɛɪɚɡɧɵɟ; 
– ɤɨɥɶɰɟɜɵɟ; 
– ɤɪɟɫɬɨɨɛɪɚɡɧɵɟ; 
– ɫɥɨɠɧɵɟ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɩɨɥɭɩɪɹɦɵɦɢ ɢ ɩɪɹɦɵɦɢ ɥɟɜɨɩɨɜɨɪɨɬɧɵɦɢ 

ɫɴɟɡɞɚɦɢ; 
– ɩɪɢɦɵɤɚɧɢɹ. 

ɉɨ ɫɩɨɫɨɛɭ ɨɪɝɚɧɢɡɚɰɢɢ ɥɟɜɨɝɨ ɩɨɜɨɪɨɬɚ: 
– ɧɟɩɪɹɦɵɟ; 
– ɩɨ ɤɨɥɶɰɭ; 
– ɩɨɥɭɩɪɹɦɵɟ; 
– ɩɪɹɦɵɟ. 
Ⱦɥɹ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚ ɎȺȾ Ɋ-257 166 ɤɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɛɭɞɟɬ 

ɪɚɡɜɹɡɤɚ ɜ ɞɜɭɯ ɭɪɨɜɧɹɯ ɩɨ ɬɢɩɭ ɬɪɭɛɚ ɬɚɤ ɤɚɤ ɩɪɢ ɧɚɢɦɟɧɶɲɟɦ ɨɛɴɟɦɟ ɪɚɛɨɬ 
ɩɨɡɜɨɥɢɬ ɭɛɪɚɬɶ ɜɫɟ ɤɨɧɮɥɢɤɬɧɵɟ ɬɨɱɤɢ ɞɥɹ ɜɫɬɪɟɱɧɵɯ ɩɨɬɨɤɨɜ, ɚ ɬɚɤɠɟ 
ɩɨɡɜɨɥɢɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɪɢɫɤ ɩɨɩɭɬɧɵɯ ɫɬɨɥɤɧɨɜɟɧɢɣ, ɱɬɨ ɤɪɚɣɧɟ ɚɤɬɭɚɥɶɧɨ 
ɞɥɹ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ.  
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Ɋɢɫɭɧɨɤ 2.8 – ɉɪɢɦɵɤɚɧɢɟ ɜ ɞɜɭɯ ɭɪɨɜɧɹɯ ɩɨ ɬɢɩɭ ɬɪɭɛɵ: ɚ – ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɥɟɜɨɩɨɜɨɪɨɬɧɨɝɨ ɫɴɟɡɞɚ ɫɩɪɚɜɚ ɨɬ ɩɭɬɟɩɪɨɜɨɞɚ; 6 – ɫɥɟɜɚ ɨɬ ɩɭɬɟɩɪɨɜɨɞɚ 

 
ɗɬɨɬ ɬɢɩ ɩɪɢɦɵɤɚɧɢɹ ɩɨɥɭɱɟɧ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ 

ɤɥɟɜɟɪɧɨɝɨ ɥɢɫɬɚ. Ʉɚɠɞɵɣ ɩɨɜɨɪɚɱɢɜɚɸɳɢɣ ɩɨɬɨɤ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɣ ɫɴɟɡɞ, ɧɨ 
ɩɨɫɤɨɥɶɤɭ ɭ ɥɟɜɨɩɨɜɨɪɨɬɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɛɨɥɶɲɨɦ ɩɪɨɬɹɠɟɧɢɢ ɨɛɳɟɟ ɡɟɦɥɹɧɨɟ 
ɩɨɥɨɬɧɨ ɫ ɩɪɚɜɨɩɨɜɨɪɨɬɧɵɦɢ ɩɨɬɨɤɚɦɢ, ɫɴɟɡɞ ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ ɞɜɭɯɩɭɬɧɵɣ ɫ 
ɞɜɢɠɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 

ɍɫɥɨɜɢɹ ɞɜɢɠɟɧɢɹ ɥɟɜɨɩɨɜɨɪɨɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɷɬɨɣ ɪɚɡɜɹɡɤɟ ɪɚɡɥɢɱɚɸɬɫɹ 
ɞɥɹ ɩɨɬɨɤɨɜ, ɢɞɭɳɢɯ ɧɚɥɟɜɨ ɫ ɨɫɧɨɜɧɨɣ ɞɨɪɨɝɢ, ɢ ɩɨɬɨɤɨɜ ɫ ɩɪɢɦɵɤɚɸɳɟɣ 
ɞɨɪɨɝɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ ɥɟɜɨɩɨɜɨɪɨɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɨɫɧɨɜɧɨɣ ɞɨɪɨɝɟ 
ɢ ɩɪɢɦɵɤɚɸɳɟɣ ɞɨɪɨɝɟ ɥɟɜɨɩɨɜɨɪɨɬɧɵɟ ɫɴɟɡɞɵ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɫɩɪɚɜɚ 
(Ɋɢɫɭɧɨɤ 2.8, ɚ) ɢɥɢ ɫɥɟɜɚ ɨɬ ɩɭɬɟɩɪɨɜɨɞɚ (Ɋɢɫɭɧɨɤ 2.8, ɛ). 

ȿɫɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɥɟɜɨɩɨɜɨɪɨɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɨɫɧɨɜɧɨɣ ɞɨɪɨɝɢ ɧɚ 
ɩɪɢɦɵɤɚɸɳɭɸ ɛɨɥɶɲɟ, ɱɟɦ ɥɟɜɨɩɨɜɨɪɨɬɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɢɞɭɳɟɝɨ ɧɚ ɨɫɧɨɜɧɭɸ 
ɞɨɪɨɝɭ, ɬɨ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɫɯɟɦɭ, ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 2.7, ɛ. 

ɉɪɢɦɵɤɚɧɢɟ ɩɨ ɬɢɩɭ ɬɪɭɛɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɜɹɡɤɭ ɞɜɢɠɟɧɢɹ ɜɨ ɜɫɟɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢ ɨɬɱɭɠɞɟɧɢɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ ɡɟɦɟɥɶ ɢ 
ɧɟɜɵɫɨɤɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ. 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɝɚɛɚɪɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɜɹɡɤɢ 
ɬɢɩɚ “ɬɪɭɛɚ” ɢ ɫɨɫɬɚɜɢɬɶ ɩɪɨɟɤɬ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ. 

 
2.3.1  Ɋɚɫɱɟɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɡɜɹɡɤɢ ɩɨ ɬɢɩɭ 

«Ɍɪɭɛɚ» ɞɥɹ ɭɱɚɫɬɤɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257, 166 ɤɦ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɡɜɹɡɤɢ ɩɨ ɬɢɩɭ «ɬɪɭɛɚ» ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɋɇɢɉ 
2.05.02-85 «Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ» ɢ ɦɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɟɦ «ɉɭɬɢ 
ɫɨɨɛɳɟɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ» ɩɪɨɟɤɬ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɡɜɹɡɤɢ (ɩɨ 
ɬɢɩɭ «ɩɨɥɧɵɣ ɤɥɟɜɟɪɧɵɣ ɥɢɫɬ»). ȼ ɫɜɹɡɢ ɫ ɢɞɟɧɬɢɱɧɵɦ ɩɟɬɥɟɜɵɦ 

http://docs.cntd.ru/document/5200258
http://docs.cntd.ru/document/5200258
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ɥɟɜɨɩɨɜɨɪɨɬɧɨɦ ɫɨɟɞɢɧɟɧɢɢ (ɅɉɈ) ɪɚɫɱɟɬɵ ɞɥɹ ɅɉɈ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɡɜɹɡɤɟ 
«ɩɨɥɧɵɣ ɤɥɟɜɟɪɧɵɣ ɥɢɫɬ» ɢ «ɬɪɭɛɚ» ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɪɚɡɥɢɱɚɸɬɫɹ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɚ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ257 166 ɤɦ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 2.6.  
  
Ɍɚɛɥɢɰɚ 2.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
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98 50 5 3,5 0,045 3 0,5 

 
ȼ ɫɜɹɡɢ ɫ ɪɚɫɱёɬɧɨɣ ɫɤɨɪɨɫɬɶɸ 50 ɤɦ/ɱ ɩɪɢɦɟɦ ɪɚɞɢɭɫ R ɪɚɜɧɵɦ 90 ɦɟɬɪɚɦ.  
ɉɨ ɡɚɞɚɧɧɨɦɭ ɪɚɞɢɭɫɭ R ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɥɟɜɨɩɨɜɨɪɨɬɧɨɦɭ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦɭ ɨɬɜɟɬɜɥɟɧɢɸ 
(ɅɉɈ): 
 𝑉 = √ͳʹ͹ ∙ 𝑅 ሺ𝜇 + 𝑖˅ሻ,                 (2.10) 

 𝑉 = √ͳʹ͹ ∙ ͻͲ ሺͲ,ͳͷ + Ͳ,ͲͶͷሻ = Ͷ͹,ʹ ˍчˏ , 
 

ɝɞɟ: 𝜇 − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 2.11 
ɩɨɞɛɨɪɨɦ, ɩɪɢɧɢɦɚɹ ɜ ɧɚɱɚɥɟ 𝜇=0,15: 
 𝜇 = Ͳ,ʹ − ͹,ͷ ∙ ͳͲ−ସ ∙ 𝑉,                       (2.11) 

 
ɝɞɟ:    𝑖˅ − ɭɤɥɨɧ ɜɢɪɚɠɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,045 

Ɋɚɞɢɭɫ ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ ɢɡ ɮɨɪɦɭɥ (2.10) ɢ (2.11) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 𝑅 = 𝑉మଵଶ଻∙ሺ଴,ଶ−଻,ହ∙ଵ଴−ర∙𝑉+𝑖˅ሻ,              (2.12) 

 𝑅 = ሺସ଻,ଶሻమଵଶ଻∙ሺ଴,ଶ−଻,ହ∙ଵ଴−ర∙ସ଻,ଶ+଴,଴ସହሻ = ͺ͵,͹͵ ɦ. 
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Ⱦɥɢɧɚ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.13) 
ܮ  =  𝑉యସ଻∙ூ∙𝑅,               (2.13) 

 
ɝɞɟ:   V− ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ/ɱ; 

I− ɫɤɨɪɨɫɬɶ ɧɚɪɚɫɬɚɧɢɹ ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɭɫɤɨɪɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,4 
ɦ/˔ଷ. 

ܮ  =  ሺସ଻,ଶሻయସ଻∙଴,ସ∙଼ଷ,଻ଷ = ͸͸,ͺͶ ɦ. 

 
ɉɨɥɭɱɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ (2.13) ɞɥɢɧɭ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ L ɫɨɩɨɫɬɚɜɥɹɟɦ 

ɫ ɧɨɪɦɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 2.7. 
 
 
 

 Ɍɚɛɥɢɰɚ 2.7 − ɇɨɪɦɵ ɪɚɞɢɭɫɚ ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ ɢ ɞɥɢɧɵ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ 

Ɋɚɞɢɭɫ ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ, ɦ 300 250 200 150 100 60 50 30 

Ⱦɥɢɧɚ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ, ɦ 130 100 90 80 70 60 50 40 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ L = 70 ɦ, R = 100 ɦ. 
Ɉɬɝɨɧ ɜɢɪɚɠɚ ɧɚɱɢɧɚɟɬɫɹ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, 

ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ʉ ɧɚ ɨɫɢ ɅɉɈ. ȼ ɷɬɨɦ ɫɟɱɟɧɢɢ ɤɪɨɦɤɢ ɩɨɤɪɵɬɢɹ 
ɝɥɚɜɧɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɢ ɅɉɈ ɪɚɫɯɨɞɹɬɫɹ. ɉɨɫɥɟ ɪɚɡɞɟɥɟɧɢɹ ɷɬɢɯ ɤɪɨɦɨɤ (ɩɨɫɥɟ 
ɬɨɱɤɢ Ʉ) ɩɨɩɟɪɟɱɧɵɣ ɩɪɨɮɢɥɶ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 𝑖௡ˍ ɞɨ 𝑖˅ ɜ ɬɨɱɤɟ ȼ. ɉɪɢɦɟɦ ɭɤɥɨɧ 𝑖௡ˍ= 𝑖˒. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɨɬɝɨɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɭɤɥɨɧɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.14: 

 ݈ˑ˕ˆ = ଴,ହ ௕ˎ∙ሺ𝑖˅−𝑖˒ሻ𝑖ˇˑ˒ ,                        (2.14) 

 
ɝɞɟ:      ܾˎ − ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɅɉɈ, ɪɚɜɧɚɹ 5 ɦ;  𝑖˅ − ɭɤɥɨɧ ɜɢɪɚɠɚ ɧɚ ɅɉɈ, ɪɚɜɧɵɣ 0,05 %;  𝑖˒ − ɩɨɩɟɪɟɱɧɵɣ ɭɤɥɨɧ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɅɉɈ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɚɜɟɧ, 
0,02; 
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 𝑖ˇˑ˒ − ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɭɤɥɨɧ ɜɧɟɲɧɟɣ ɤɪɨɦɤɢ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɅɉɈ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,01 ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 60 ɤɦ/ɱ ɢ ɦɟɧɟɟ. 
 ݈ˑ˕ˆ = ଴,ହ∙ହ∙ሺ଴,଴ସହ−଴,଴ଶሻ଴,଴ଵ = ͸,ʹͷ ɦ. 

 
Ⱦɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɬɝɨɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ ɧɚ ɱɚɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ 

ɨɬɜɟɬɜɥɟɧɢɹ ɨɬ ɬɨɱɤɢ Ʉ ɞɨ ɬɨɱɤɢ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ݈ଵ ≥ ݈ˑ˕ˆ ,                (2.15) 
 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଵ ɨɩɪɟɞɟɥɹɟɦ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ 

ɢɫɯɨɞɹ ɢɡ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (2.15). 
ȼɧɚɱɚɥɟ ɨɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɭɸ ɞɥɢɧɭ ɭɱɚɫɬɤɚ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ ɨɬ 

ɬɨɱɤɢ Ⱥ ɞɨ ɬɨɱɤɢ Ʉ: 
 
 ݈଴ଵ = ܮ − ݈ˑ˕ˆ ,               (2.16) 
  ݈଴ଵ = 70 – 6,25 = 63,75 ɦ. 
 
ȼɵɱɢɫɥɹɟɦ ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɢ ɭɝɨɥ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ ɜ 

ɬɨɱɤɟ Ʉ: 
ˍߩ  = 𝑅௅௟బభ,                (2.17) 

ˍߩ  =  
ଵ଴଴∙଻଴଺ଷ,଻ହ  = 109,8 ɦ. 

ˍߚ  =  ଴,ହ∙௟బభ𝜌ˍ ,                                      (2.18) 

ˍߚ  =  ଴,ହ∙଺ଷ,଻ହଵ଴ଽ,଼   = 0,29 ɪɚɞ. 

 
ɇɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ Ʉ: 

𝛽ˍߛ  = Ͳ,ͷ ∙ ܾ଴ + ܿ + ሺͲ,ͷ ∙ ܾˎ + ܿˎሻ ∙ cos  (2.19)                   , ˍߚ

 
ɝɞɟ:     ܾ଴ − ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ, ɫɨɩɪɹɝɚɟɦɨɣ ɅɉɈ; 



62 

 

  ܾˎ − ɲɢɪɢɧɚ ɨɞɧɨɩɨɥɨɫɧɨɣ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɅɉɈ; 
  ܿ − ɲɢɪɢɧɚ ɭɤɪɟɩɥɟɧɧɨɣ ɩɨɥɨɫɵ; 
  ܿˎ − ɲɢɪɢɧɚ ɭɤɪɟɩɥɟɧɧɨɣ ɩɨɥɨɫɵ ɅɉɈ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,25 ɦ. 
𝛽ˍߛ  = 0,5 ∙ 3,5 + 1,5 + (0,5 ∙ 5 + 0,25) ∙ cos 0,38 = 5,88 ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɞɥɢɧɵ ɭɱɚɫɬɤɚ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ ɞɨ 

ɬɨɱɤɢ Ʉ ɩɨ ɡɧɚɱɟɧɢɸ ߛˍ𝛽, ɩɨɥɭɱɟɧɧɨɦɭ ɩɨ (2.19): 

 ݈଴ଶ =  √͸𝑅ߛܮˍ𝛽య ,               (2.20) 

 ݈଴ଶ = √͸ ∙ ͳͲͲ ∙ ͹Ͳ ∙ ͷ,ͺͺ య  = 62,75 ɦ 
 
ȼɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ݈ଵ௡: 
 ݈ଵ௡ = ܮ − ݈଴ଶ,                                 (2.21) 

 ݈ଵ௡ = 70 – 62,75 = 7,24 ɦ. 
 
ɉɪɨɜɟɪɹɸɬ ɭɫɥɨɜɢɟ 2.15. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɚɤ ɤɚɤ 7,24 >  ͸,ʹͷ ɬɨ 

ɩɪɢɧɢɦɚɸɬ ݈ଵ = ݈ଵ௡ = ͹,ʹͶ ˏ.; ݈଴ = ݈଴ଶ = ͸ʹ,͹ͷ ˏ., ɜɵɱɢɫɥɹɸɬ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ 
Ʉ, ȼ ɢ n: 

 𝑥ˍ = ݈଴ − ௟బఱସ଴ሺ𝑅௅ሻమ,                                                                                              (2.22) 

 

ߛ̱  = ௟బయ଺𝑅௅ − ௟బళଷଷ଺ሺ𝑅௅ሻయ,                                                   (2.23) 

 𝑥ˍ = 62,75 − (62,755/40(100∙70)2) = 62,2 ɦ. 
ߛ̱   = 

଺ଶ,଻ହయ଺∙ଵ଴଴∙଻଴− ଺ଶ,଻ହళଷଷ଺ሺଵ଴଴∙଻଴ሻయ = 5,85 ɦ. 

 𝑥˅ = ܮ − ௅యସ଴𝑅మ,                                                                                                (2.24) 

ߛ˅  = ௅మ଺𝑅 − ௅రଷଷ଺𝑅య,                                                     (2.25) 
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𝑥˅ = 70 − 
଻଴య ସ଴∙ଵ଴଴మ = 69,14 ɦ. 

ߛ˅   = 
଻଴మ଺∙ଵ଴଴ − ଻଴రଷଷ଺∙ଵ଴଴ య = 8,1 ɦ. 

 𝑥௡ = 𝑥ˍ + ሺͲ,ͷܾˎ + ܿˎሻ sin  (2.26)                     ,ˍߚ
 
ɝɞɟ:    ܾˎ − ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɨɝɨ ɅɉɈ; ߚˍ − ɩɨ ɮɨɪɦɭɥɟ (2.18). 
 𝑥௡ = 62,2 + ( 0,5 ∙ 5 + 0,25) ∙ sin 0,29 = 63 ɦ. 

 
ɉɥɚɧ ɬɪɚɫɫɵ ɅɉɈ ɫɨɫɬɨɢɬ  ɢɡ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ Ⱥȼ, ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ ȼȼ' 

ɢ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ Ⱥ'ȼ'.  
Ⱦɚɥɟɟ Ɍɪɟɛɭɟɬɫɹ ɪɚɫɫɱɢɬɚɬɶ ɩɢɤɟɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ  Ⱥ, Ʉ ɧɚ ɞɨɪɨɝɟ № 

2, ɬɨɱɟɤ Ⱥ' ɢ Ʉ' ɧɚ ɞɨɪɨɝɟ №1. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɩɢɤɟɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ Ʉ, ȼ, ɋɈ (ɫɟɪɟɞɢɧɚ ɅɉɈ), ȼ', Ʉ' ɢ Ⱥ' ɧɚ ɅɉɈ. 

Ɉɛɨɡɧɚɱɟɧɢɟ ɩɢɤɟɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜɤɥɸɱɚɟɬ ɧɨɦɟɪ ɞɨɪɨɝɢ (ɢɥɢ ɧɨɦɟɪ 
ɅɉɈ) ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɬɨɱɟɤ Ʉ ɢ Ʉ' ɛɭɞɟɬ ɊɄ2(ɤ) ɢ ɊɄ1(Ʉ'), ɚ ɬɨɱɤɢ ȼ ɧɚ ɅɉɈ1 – 
ɊɄɅɉɈ1(ȼ). 

ɉɢɤɟɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ Ⱥ ɢ n ɧɚ ɞɨɪɨɝɟ №2: 
 
ɊɄ2(Ⱥ) = ɊɄ2(Ɉ) ± ɋ2 ± ɊȺ,              (2.27) 
 
ɊɄ2(n) = ɊɄ2(Ⱥ) ± xn,                           (2.28) 
 

ɝɞɟ:    ɊɄ2(Ɉ) – ɩɢɤɟɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɧɚ ɞɨɪɨɝɟ №2 ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɨɫɢ ɞɨɪɨɝɢ 
№2 ɫ ɨɫɶɸ ɞɨɪɨɝɢ №1 (ɩɨ ɡɚɞɚɧɢɸ); 

ɋ2 – ɫɦɟɳɟɧɢɟ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ, ɫɨɩɪɹɝɚɟɦɵɯ ɅɉɈ, 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ɉ; 

ɊȺ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ Ɋ ɞɨ ɧɚɱɚɥɚ ɅɉɈ; 
xn  – ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.26). 
ȼ ɮɨɪɦɭɥɚɯ (2.27) ɢ (2.28) ɡɧɚɤɢ «+» ɢɥɢ «–» ɩɪɢɦɟɧɹɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɩɢɤɟɬɚɠɚ ɧɚ ɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɞɨɪɨɝɚɯ. 
ȼɟɥɢɱɢɧɭ ɫɦɟɳɟɧɢɹ ɬɨɱɤɢ Ɋ ɨɬ ɬɨɱɤɢ Ɉ  ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
ɉɪɢ ɭɝɥɟ α > 90°: 
  
ɋ1 = b2 / sin(180-α) – b1  ctg(180 – α),                           (2.29) 
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C2 = b1 / sin(180-α) – b2  ctg(180 – α),                                                      (2.30) 
 
b1 = ܾˎ/ʹ,                                           (2.31)  
 

ɝɞɟ:      b1 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɶɸ 1 ɞɨɪɨɝɢ №1 ɢ ɨɫɶɸ ɩɨɥɨɫɵ 4, ɧɚ ɤɨɬɨɪɨɣ 
ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɅɉɈ; 

b2 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɶɸ 2 ɞɨɪɨɝɢ №2 ɢ ɨɫɶɸ ɩɨɥɨɫɵ 3, ɫ ɤɨɬɨɪɨɣ 
ɧɚɱɢɧɚɟɬɫɹ ɅɉɈ; 

α – ɨɫɬɪɵɣ ɭɝɨɥ ɩɟɪɟɫɟɱɟɧɢɹ ɨɫɟɣ 1 ɢ 2 ɞɨɪɨɝ (ɩɨ ɡɚɞɚɧɢɸ). 
Ɂɧɚɱɟɧɢɟ b1 ɢ b2 ɪɚɜɧɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɋ1 ɢ ɋ2 ɬɨɠɟ ɪɚɜɧɵ. 
 
b1 = 5/2 = 2,5 ɦ. 
 
ɋ1 = 2,5/ sin(180-98,17)-2,5ctg(180-98,17) = 2,16 ɦ. 
 
C2 = ɋ1 = 2,16 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɊȺ ɞɨ ɧɚɱɚɥɚ ɅɉɈ  ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ  
 
РА = (yB + Rcosβ) ctg(α/2) + Rsinβ – xB,                         (2.32) 
 

ɝɞɟ:      xB, yB – ɤɨɨɪɞɢɧɚɬɵ ɤɨɧɰɚ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ; 
β – ɭɝɨɥ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ: 
 
β = 0,5L/ R ɪɚɞ.                                                                                     (2.33) 
 

β = 
଴,ହL·ଵ଼଴π∙R  ɝɪɚɞɭɫɵ                                                        (2.34) 

 
β = 0,5·70/100 = 0,35 ɪɚɞ. 
 

β = 
଴,ହ·଻଴·ଵ଼଴ଷ,ଵସ·ଵ଴଴  = 20 ɝɪɚɞɭɫɨɜ 

 
РА = (8 + 100·cos 0,35) · ctg(98,2/2) + 100·sin 0,35 – 69,14 = 34,75 ɦ. 
 
ɊɄ2(Ⱥ) = 0 + 2,16 + 34,75  = 36,92 ɦ. 
 
ɊɄ2(n) = 36,92 + 63  = 99,97 ɦ. 
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ɉɢɤɟɬɚɠ ɧɚ ɥɟɜɨɩɨɜɨɪɨɬɧɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɨɬɜɟɬɜɥɟɧɢɢ ɧɚɱɢɧɚɟɬɫɹ ɫ 
ɬɨɱɤɢ Ⱥ. ɉɨɷɬɨɦɭ ɊɄɅɉɈ(Ⱥ) = 0 + 00. 

ɉɢɤɟɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ Ʉ, ȼ, ɋɈ, ȼ', Ʉ' ɢ Ⱥ'  ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
 

{   
   ʟʙʚʞʝሺʙሻ = l଴,                               ʟʙʚʞʝሺВሻ = L                                ʟʙʚʞʝሺʠʝሻ = L + Ͳ,ͷ ∙ ʙ଴,          ʟʙʚʞʝሺВ′ሻ = L + ʙ଴,                     ʟʙʚʞʝሺʙ′ሻ = L + ʙ଴ + ሺL − l଴ሻ,ʟʙʚʞʝሺА′ሻ = L + ʙ଴ + L,             

        (2.35) 

 
ɝɞɟ:      Ʉ0 – ɞɥɢɧɚ ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ ȼɋɈȼ', ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 
Ʉ0 = ߨ · R(180 + α – 2β)/180,                  (2.36) 
 

ɝɞɟ:     β – ɭɝɨɥ ɩɟɪɟɯɨɞɧɨɣ ɤɪɢɜɨɣ ɜ ɝɪɚɞɭɫɚɯ. 
 

Ʉ0 = 3,14 · 100(180 + 98,17 – 2 · 20)/180 = 415,49 ɦ. 
 
ɊɄɅɉɈ(Ʉ) = ݈଴= 62,75 ɦ. 
 
ɊɄɅɉɈ(ȼ) = 70 ɦ. 
 
ɊɄɅɉɈ(CɈ) = 70 + 0,5 · 415,49= 277,74 ɦ. 
 
ɊɄɅɉɈ(ȼ') = 70 + 415,49 = 485,4 ɦ. 
 
ɊɄɅɉɈ(Ʉ') = 70 + 415,49 + (70 – 62,75) = 492,7 ɦ. 
 
ɊɄɅɉɈ(Ⱥ') = 70 + 415,49 + 70 = 555,49 ɦ. 
 

  ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɢɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɭɸ ɪɚɡɜɹɡɤɭ. 

ɋɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɪɚɡɜɹɡɤɢ ɩɨ ɬɢɩɭ ɬɪɭɛɚ ɧɚ ɭɱɚɫɬɤɟ ɍȾɋ ɭɥ. 
ɋɜɟɪɞɥɨɜɫɤɚɹ, ɭɥ. Ɇɚɬɪɨɫɨɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.9.  
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Ɋɢɫɭɧɨɤ 2.9 – ɋɯɟɦɚ ɪɚɡɜɹɡɤɢ ɩɨ ɬɢɩɭ “Ɍɪɭɛɚ” ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 166 ɤɦ. 
 

Ɉɪɝɚɧɢɡɚɰɢɸ ɞɜɢɠɟɧɢɹ ɧɚ ɞɚɧɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɡɜɹɡɤɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɟɫɬɢ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɈȾȾ. 

 
2.3.2 Ɉɪɝɚɧɢɡɚɰɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɡɜɹɡɤɟ ɭɱɚɫɬɤɚ 

ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257, 166 ɤɦ 
 
ɇɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 166 ɤɦ. ɨɫɧɨɜɧɵɦ ɜɢɞɨɦ ȾɌɉ ɹɜɥɹɸɬɫɹ ɩɨɩɭɬɧɵɟ 

ɫɬɨɥɤɧɨɜɟɧɢɹ. ɋɬɪɚɬɟɝɢɟɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ 
ɫɧɢɠɟɧɢɹ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɟɤ Ɍɋ ɛɭɞɟɬ ɭɦɟɧɶɲɟɧɢɟ ɤɨɧɮɥɢɤɬɧɵɯ ɬɨɱɟɤ ɧɚ ɭɱɚɫɬɤɟ 
ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢɹ ɪɚɡɜɹɡɤɢ ɬɢɩɚ “Ɍɪɭɛɚ” ɢ ɭɲɢɪɟɧɢɹ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ.  

 ɇɚ ɪɢɫɭɧɤɟ 2.10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ 
ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 166 ɤɦ. ɇɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɩɨɫɬɪɨɟɧɚ ɪɚɡɜɹɡɤɚ ɩɨ ɬɢɩɭ “Ɍɪɭɛɚ”, 
ɚ ɬɚɤɠɟ ɭɲɢɪɟɧɚ ɩɪɨɟɡɠɚɹ ɱɚɫɬɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɡɚɩɪɟɳɟɧ 
ɨɛɝɨɧ ɜɨ ɜɫɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ.  
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ȼ ɬɚɛɥɢɰɟ 2.8, 2.9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɫɥɨɤɚɰɢɹ ɞɨɪɨɠɧɵɯ ɡɧɚɤɨɜ ɢ ɪɚɡɦɟɬɤɢ 
ɤɨɬɨɪɵɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɚ ɭɱɚɫɬɤɟ Ɋ-257 166 ɤɦ.  

Ⱦɨɪɨɠɧɵɟ ɡɧɚɤɢ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ȽɈɋɌ Ɋ 52290 – 2004 
«Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɂɧɚɤɢ ɞɨɪɨɠɧɵɟ. 
Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ» [ɯ].  

Ⱦɨɪɨɠɧɚɹ ɪɚɡɦɟɬɤɚ ɧɚɧɨɫɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ȽɈɋɌ Ɋ 51256 – 99 
«Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɋɚɡɦɟɬɤɚ ɞɨɪɨɠɧɚɹ. 
Ɍɢɩɵ ɢ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ» [ɯ]. 

 
 
 

 
 

 
Ɋɢɫɭɧɨɤ 2.10 – ɋɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ 

 ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257, 166 ɤɦ. 
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Ɍɚɛɥɢɰɚ 2.8 – Ⱦɢɫɥɨɤɚɰɢɹ ɞɨɪɨɠɧɵɯ ɡɧɚɤɨɜ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257, 166 ɤɦ. 
ɇɨɦɟɪ, ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɧɚɡɜɚɧɢɟ ɡɧɚɤɚ Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ Ʉɨɥɢɱɟɫɬɜɨ 

ɋɩɨɫɨɛ 
ɭɫɬɚɧɨɜɤɢ 

 
5.15.7 

ɉɟɪɟɞ ɭɲɢɪɟɧɢɟɦ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ 
1 ɇɚ ɫɬɨɣɤɟ 

 
5.15.6 

ɉɟɪɟɞ ɩɨɥɨɫɨɣ ɨɬɝɨɧɚ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 

ɞɜɢɠɟɧɢɹ ɜ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤ 

1 ɲɬ. ɇɚ ɫɬɨɣɤɟ 

 
5.15.3 

ɉɟɪɟɞ ɭɲɢɪɟɧɢɟɦ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ 
1 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 
4.2.3 

ɇɚ ɜɴɟɡɞɟ ɧɚ ɉɉɈ, ɧɚ 
ɩɪɚɜɨɦ ɩɨɜɨɪɨɬɟ ɜ 

ɫɬɨɪɨɧɭ Ȼɚɥɚɯɬɵ, ɧɚ 
ɫɴɟɡɞɟ ɫ Ȼɚɥɚɯɬɵ ɜ 
ɫɬɨɪɨɧɭ Ⱥɛɚɤɚɧɚ. 

3 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 
3.24 

ɇɚ ɜɴɟɡɞɚɯ ɧɚ ɪɚɡɜɹɡɤɭ 2 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 
6.10.1 

ȼ ɤɨɧɰɟ ɭɱɚɫɬɤɚ 
ɩɟɪɟɝɨɧɚ ɭɲɢɪɟɧɢɹ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ 

1 ɲɬ ɇɚ ɫɬɨɣɤɟ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.8 

ɇɨɦɟɪ, ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɧɚɡɜɚɧɢɟ ɡɧɚɤɚ Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ Ʉɨɥɢɱɟɫɬɜɨ 
ɋɩɨɫɨɛ 

ɭɫɬɚɧɨɜɤɢ 

 
6.13 

ɇɚ ɜɴɟɡɞɟ ɧɚ ɭɱɚɫɬɨɤ 1 ɲɬ ɋɬɨɣɤɚ 

 
4.1.2 

ɇɚ ɫɴɟɡɞɚɯ ɫ ɪɚɡɜɹɡɤɢ 3 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 
2.4 

ɇɚ ɫɴɟɡɞɚɯ ɫ ɪɚɡɜɹɡɤɢ 3 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 
4.2.1 

ɇɚ ɫɬɵɤɟ ɅɉɈ ɢ ɉɉɈ 1 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 
Ɍɚɛɥɢɰɚ 2.9 – Ⱦɢɫɥɨɤɚɰɢɹ ɞɨɪɨɠɧɨɣ ɪɚɡɦɟɬɤɢ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257, 166 ɤɦ. 

ɇɨɦɟɪ, ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɧɚɡɜɚɧɢɟ ɡɧɚɤɚ ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɬɤɢ Ɇɟɫɬɨ ɧɚɧɟɫɟɧɢɹ 

 
1.1  

Ɋɚɡɞɟɥɟɧɢɟ 
ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɩɨɬɨɤɨɜ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ. 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ.  

Ɋɚɡɞɟɥɹɟɬ ɩɨɬɨɤɢ 
ɧɚ ɜɫɟɣ ɩɪɨɟɡɠɟɣ 

ɱɚɫɬɢ. 

 

 

 

 



70 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.9 
ɇɨɦɟɪ, ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɧɚɡɜɚɧɢɟ ɡɧɚɤɚ ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɬɤɢ Ɇɟɫɬɨ ɧɚɧɟɫɟɧɢɹ 

 
1.2 

ɋɩɥɨɲɧɚɹ 
ɨɞɢɧɨɱɧɚɹ 

ɥɢɧɢɹ, 
ɪɚɫɩɨɥɨɠɟɧɧɚɹ 

ɜɞɨɥɶ ɤɪɚɹ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. 

 

ȼɞɨɥɶ ɤɪɚɹ ɜɫɟɣ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. 

 
1.5 

ɉɪɟɪɵɜɢɫɬɚɹ 
ɨɞɢɧɨɱɧɚɹ ɥɢɧɢɹ 
ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ 
ɞɥɢɧɵ ɲɬɪɢɯɚ ɤ 
ɞɥɢɧɟ ɪɚɡɪɵɜɚ 

1:3 
 

Ɋɚɡɞɟɥɹɟɬ 
ɩɨɩɭɬɧɵɟ ɩɨɬɨɤɢ 

ɧɚ ɭɱɚɫɬɤɟ 
ɭɲɢɪɟɧɢɹ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ 

ɝ,Ʉɪɚɫɧɨɹɪɫɤɚ. 

 
Ɍɚɤɠɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ȻȾȾ ɞɚɧɧɭɸ ɪɚɡɜɹɡɤɭ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɨɪɭɞɨɜɚɬɶ ɦɚɱɬɚɦɢ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ȻȾȾ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. 
Ⱦɢɫɥɨɤɚɰɢɹ ɦɚɱɬ ɨɫɜɟɳɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.10 ɢ ɥɢɫɬɟ 6 ɝɪɚɮɢɱɟɫɤɨɣ 
ɱɚɫɬɢ. 

 
   2.4 ɉɪɨɟɤɬ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɮɟɞɟɪɚɥɶɧɨɣ 
ɬɪɚɫɫɵ Ɋ-257 «ȿɧɢɫɟɣ, 30 ɤɦ 
 

 Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ȾɌɉ ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɢɦɟɟɬ 

ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɧɨ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɭɱɚɫɬɤɟ ɢɦɟɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɧɟɞɨɩɭɫɬɢɦɵɯ ɧɚɪɭɲɟɧɢɣ ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɨɪɝɚɧɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ 

ɧɚ ɨɛɴɟɤɬɚɯ ɩɪɢɞɨɪɨɠɧɨɝɨ ɫɟɪɜɢɫɚ. ɋɨɝɥɚɫɧɨ ȽɈɋɌ 33062-2014 “Ⱦɨɪɨɝɢ 

ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɦɟɳɟɧɢɸ ɨɛɴɟɤɬɨɜ 

ɞɨɪɨɠɧɨɝɨ ɢ ɩɪɢɞɨɪɨɠɧɨɝɨ ɫɟɪɜɢɫɚ” ɞɨɩɭɳɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɪɭɲɟɧɢɹ, 

ɜɥɢɹɸɳɢɟ ɧɚ ȻȾȾ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ: 

− ɨɬɫɭɬɫɬɜɭɸɬ ɩɟɪɟɯɨɞɧɨ-ɫɤɨɪɨɫɬɧɵɟ ɩɨɥɨɫɵ ɧɚ ɜɴɟɡɞɚɯ ɢ ɜɵɟɡɞɚɯ ɫ ȺɁɋ; 
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− ɨɬɫɭɬɫɬɜɭɟɬ ɨɪɝɚɧɢɡɚɰɢɹ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɞɜɢɠɟɧɢɹ ɫ ɪɚɡɞɟɥɶɧɵɦɢ 
ɜɴɟɡɞɚɦɢ ɢ ɜɵɟɡɞɚɦɢ;    

− ɨɬɫɭɬɫɬɜɭɸɬ ɡɧɚɤɢ, ɡɚɪɚɧɟɟ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɨ ɧɚɥɢɱɢɢ ɨɛɴɟɤɬɨɜ 
ɫɟɪɜɢɫɚ; 

− ɨɬɫɭɬɫɬɜɭɟɬ ɨɫɜɟɳɟɧɢɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɜ ɧɨɱɧɨɟ 
ɜɪɟɦɹ ɫɭɬɨɤ. 

 Ɍɚɤɠɟ ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɨɩɚɫɧɨɫɬɶ ɪɚɡɪɟɲɟɧɧɵɟ ɦɚɧɟɜɪɵ ɩɨɜɨɪɨɬɚ ɧɚ 
ɩɟɪɟɫɟɱɟɧɢɢ ɱɟɪɟɡ 2 ɩɨɩɭɬɧɵɯ ɩɨɥɨɫɵ (Ɋɢɫɭɧɨɤ 1.7). 

 ȼ ɫɥɟɞɫɬɜɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɟɣ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɣ 
ɨɛɫɬɚɧɨɜɤɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɪɚɜɢɬɶ ɧɚɪɭɲɟɧɢɹ, ɢɦɟɸɳɢɟɫɹ ɧɚ ɭɱɚɫɬɤɟ. ɋɯɟɦɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɈȾȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.10, ɞɢɫɥɨɤɚɰɢɹ ɞɨɪɨɠɧɵɯ 
ɡɧɚɤɨɜ ɢ ɪɚɡɦɟɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɚɯ 2.10 ɢ 2.11. 

 

 

 

 
 

Ɋɢɫɭɧɨɤ 2.10 – ɋɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɈȾȾ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 30 ɤɦ 
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Ɍɚɛɥɢɰɚ 2.10 – Ⱦɢɫɥɨɤɚɰɢɹ ɞɨɪɨɠɧɵɯ ɡɧɚɤɨɜ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257 30 ɤɦ 

ɇɨɦɟɪ, ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɧɚɡɜɚɧɢɟ ɡɧɚɤɚ Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ Ʉɨɥɢɱɟɫɬɜɨ 
ɋɩɨɫɨɛ 

ɭɫɬɚɧɨɜɤɢ 

 

 
3.1 

ɇɚ ȺɁɋ 2 ɇɚ ɫɬɨɣɤɟ 

 
5.15.6 

ɉɟɪɟɞ ɩɨɥɨɫɨɣ ɨɬɝɨɧɚ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ  
ɞɜɢɠɟɧɢɹ ɜ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤ/Ⱦɢɜɧɨɝɨɪɫɤ 

2 ɲɬ. ɇɚ ɫɬɨɣɤɟ 

 
5.15.3 

ɉɟɪɟɞ ɭɲɢɪɟɧɢɟɦ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ/Ⱦɢɜɧɨɝɨɪɫɤɚ 
2 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 

 
2.4 

ɇɚ ɜɵɟɡɞɚɯ ɫ ɨɛɴɟɤɬɨɜ 
ɫɟɪɜɢɫɚ 

4 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 

 
5.5 

 

ɇɚ ɜɴɟɡɞɚɯ ɧɚ ȺɁɋ 2 ɲɬ ɇɚ ɫɬɨɣɤɟ 

 

 
4.1.2 

ɇɚ ɜɵɟɡɞɚɯ ɧɚ ɎȺȾ 2 ɲɬ ɇɚ ɫɬɨɣɤɟ 
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Ɍɚɛɥɢɰɚ 2.11 – Ⱦɢɫɥɨɤɚɰɢɹ ɞɨɪɨɠɧɨɣ ɪɚɡɦɟɬɤɢ ɧɚ ɭɱɚɫɬɤɟ ɎȺȾ Ɋ-257, 166 ɤɦ. 
ɇɨɦɟɪ, ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɧɚɡɜɚɧɢɟ ɡɧɚɤɚ ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɬɤɢ Ɇɟɫɬɨ ɧɚɧɟɫɟɧɢɹ 

 
1.1  

Ɋɚɡɞɟɥɟɧɢɟ 
ɬɪɚɧɫɩɨɪɬɧɵɯ 

ɩɨɬɨɤɨɜ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ. 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ.  

Ɋɚɡɞɟɥɹɟɬ 
ɜɫɬɪɟɱɧɵɟ 

ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɩɨɬɨɤɢ ɧɚ ɜɫɟɣ 

ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. 

 
1.2 

ɋɩɥɨɲɧɚɹ 
ɨɞɢɧɨɱɧɚɹ 

ɥɢɧɢɹ, 
ɪɚɫɩɨɥɨɠɟɧɧɚɹ 

ɜɞɨɥɶ ɤɪɚɹ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. 

 

ȼɞɨɥɶ ɤɪɚɹ ɜɫɟɣ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ. 

 
1.5 

ɉɪɟɪɵɜɢɫɬɚɹ 
ɨɞɢɧɨɱɧɚɹ ɥɢɧɢɹ 
ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ 
ɞɥɢɧɵ ɲɬɪɢɯɚ ɤ 
ɞɥɢɧɟ ɪɚɡɪɵɜɚ 

1:3 
 

Ɋɚɡɞɟɥɹɟɬ 
ɩɨɩɭɬɧɵɟ 

ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɩɨɬɨɤɢ 

 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ȻȾȾ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɨɫɜɟɳɟɧɢɟ ɚɜɚɪɢɣɧɨ 

ɨɩɚɫɧɨɝɨ ɭɱɚɫɬɤɚ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 17 ɦɚɱɬ ɨɫɜɟɳɟɧɢɹ ɫ 
ɢɧɬɟɪɜɚɥɨɦ 50 ɦ ɧɚɱɢɧɚɹ ɫ ɚɜɬɨɛɭɫɧɨɣ ɨɫɬɚɧɨɜɤɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤ. 
 
   2.5 Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ  ɧɚ 
ɭɱɚɫɬɤɟ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɵ Ɋ-257 166ɤɦ  
 

 Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɪ ɧɚ ɭɱɚɫɬɤɟ ɬɪɚɫɫɵ Ɋ-257 166 
ɤɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɨɝɪɚɦɦɚ PTV Vissim, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ 
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ɨɩɪɟɞɟɥɢɬɶ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ɢ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɟɤ ɧɚ 
ɩɟɪɟɫɟɱɟɧɢɢ. 
 Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɪɚɜɧɟɧɢɹ ɢ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɦɨɞɟɥɢ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɫɯɟɦɵ ɈȾȾ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ (Ɋɢɫɭɧɨɤ 2.11 ɢ 2.12) 
 ȼɯɨɞɧɵɦɢ ɞɵɧɧɵɦɢ ɦɨɞɟɥɢ ɹɜɥɹɸɬɫɹ ɫɤɨɪɨɫɬɶ Ɍɋ ɧɚ ɭɱɚɫɬɤɟ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ ɭɱɚɫɬɤɚ ɢ ɈȾȾ ɭɱɚɫɬɤɚ. 
 

 

 
 

 Ɋɢɫɭɧɨɤ 2.11 – Ɉɛɳɢɣ ɜɢɞ ɦɨɞɟɥɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɈȾȾ 
 

 

 

Ɋɢɫɭɧɨɤ 2.12– Ɉɛɳɢɣ ɜɢɞ ɦɨɞɟɥɢ ɩɪɨɟɬɢɪɭɦɨɣ ɈȾȾ 
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 Ⱦɚɥɟɟ, ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵɯ ɮɭɧɤɰɢɣ ɩɪɨɝɪɚɦɦɵ ɛɵɥ ɜɵɩɨɥɧɟɧ 
ɚɧɚɥɢɡ ɭɱɚɫɬɤɚ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɫɪɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɦ 
ɬɪɚɧɫɩɨɪɬɧɵɦ ɡɚɞɟɪɠɤɚɦ, ɢɯ ɰɜɟɬɨɜɚɹ ɢɧɞɢɤɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.13. 

 

 
 

Ɋɢɫɭɧɨɤ 2.13 – ɐɜɟɬɨɜɚɹ ɢɧɞɢɤɚɰɢɹ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ 
 

Ⱦɚɥɟɟ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɢ ɩɪɨɤɬɢɪɭɦɵɯ ɭɱɚɫɬɤɨɜ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ 
ɰɜɟɬɨɜɵɟ ɫɯɟɦɵ ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɢɡɭɚɥɶɧɨ ɫɪɚɜɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɩɪɢɧɹɬɵɯ ɦɟɪ. 

ɇɚ ɪɢɫɭɧɤɚɯ 2.14 ɢ 2.15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɰɜɟɬɨɜɵɟ ɫɯɟɦɵ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɈȾȾ. 
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Ɋɢɫɭɧɨɤ 2.14 – ɐɜɟɬɨɜɚɹ ɢɧɞɢɤɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɡɚɞɟɪɠɟɤ 

 ɫɭɳɟɫɬɜɭɸɳɢɣ ɈȾȾ 
  

 

 

Ɋɢɫɭɧɨɤ 2.15 – ɐɜɟɬɨɜɚɹ ɢɧɞɢɤɚɰɢɹ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɣ ɈȾȾ 
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ɇɚ ɪɢɫɭɧɤɚɯ 2.16 ɢ 2.17 ɩɪɟɞɫɬɚɜɥɟɧɵ ɰɜɟɬɨɜɵɟ ɫɯɟɦɵ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɈȾȾ. 
 

 

 

Ɋɢɫɭɧɨɤ 2.16 – ɐɜɟɬɨɜɚɹ ɢɧɞɢɤɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɡɚɞɟɪɠɟɤ 
 ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɈȾȾ 

 

 

 

Ɋɢɫɭɧɨɤ 2.17 – ɐɜɟɬɨɜɚɹ ɢɧɞɢɤɚɰɢɹ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɈȾȾ 
 

ɋɪɚɜɧɢɜɚɹ ɪɢɫɭɧɤɢ 2.14, 2.15 ɢ 2.16, 2.17 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɪɚɡɜɹɡɤɟ ɩɨɥɧɨɫɬɶɸ ɢɫɱɟɡɥɢ ɬɪɚɧɫɩɨɪɬɧɵɟ ɡɚɞɟɪɠɤɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɚ 90 
ɤɦ/ɱ. Ɍɚɤɨɣ ɷɮɮɟɤɬ ɩɨɜɵɫɢɬ ȻȾȾ ɧɚ ɭɱɚɫɬɤɟ ɚ ɬɚɤɠɟ ɫɞɟɥɚɟɬ ɟɝɨ ɛɨɥɟɟ 
ɤɨɦɮɨɪɬɧɵɦ ɞɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ. 
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3 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

   3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɋ-

257 

 
ɉɨɤɚɡɚɬɟɥɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɪɨɩɪɢɹɬɢɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɡɚɬɪɚɬ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɧɢɠɟɧɢɟ ɚɜɚɪɢɣɧɨɫɬɢ. 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɩɨɫɬɚɜɥɟɧɢɟɦ ɨɠɢɞɚɟɦɨɝɨ ɷɮɮɟɤɬɚ ɩɨ 
ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ ɛɥɢɠɚɣɲɢɯ ɥɟɬ, ɢ ɡɚɬɪɚɬ ɧɚ 
ɪɟɚɥɢɡɚɰɢɸ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɨɰɟɧɤɢ 
«ɊɈɋȺȼɌɈȾɈɊȺ» ɨɫɧɨɜɧɨɣ ɷɮɮɟɤɬ ɜ ɫɬɨɢɦɨɫɬɧɨɦ ɜɵɪɚɠɟɧɢɢ, ɨɠɢɞɚɟɦɵɣ ɧɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ ɨɬ ɫɧɢɠɟɧɢɹ ɜ ɝɨɞ t ɱɢɫɥɚ ȾɌɉ ɫ 
ɩɨɫɬɪɚɞɚɜɲɢɦɢ ɩɨɫɥɟ ɪɟɚɥɢɡɚɰɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ:[8]  

 ∆Э𝑡 = (ʠДʡʞ˒ˑ˔˕˓ ∙ ∆݊௠𝑡)ܽ𝑡 ,                                                                                  (3.1) 

 
ɝɞɟ  ܽ𝑡 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɢɹ ɪɚɡɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ 
(ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.2); 

 ܽ𝑡 =  ଵሺଵ+𝐸𝐻ሻ𝑡𝑝−𝑡 ,                                                                                            (3.2) 

 
ɝɞɟ   𝑡݌ – ɧɨɦɟɪ ɝɨɞɚ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɜɨɞɹɬɫɹ ɜɫɟ ɡɚɬɪɚɬɵ ɢ ɜɵɝɨɞɵ (ɝɨɞ        
ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ);            𝑡 – ɧɨɦɟɪ ɬɟɤɭɳɟɝɨ ɝɨɞɚ;           𝐸ு – ɪɟɚɥɶɧɚɹ ɫɬɚɜɤɚ ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ;            ʠДʡʞ˒ˑ˔˕˓ – ɩɨɬɟɪɢ ɨɬ ɨɞɧɨɝɨ ȾɌɉ ɫ ɩɨɫɬɪɚɞɚɜɲɢɦɢ, ɦɥɧ ɪɭɛ.  
 

          ܽ𝑡 =  ଵሺଵ+଴,଴଻ହሻమభ−మబ  =  Ͳ,ͻ͵ 

 ∆݊௠𝑡 – ɫɧɢɠɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ ɜ ɝɨɞ, ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ ɧɚ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 3.3: 

 ∆݊௠𝑡 𝑡ߛ = ˑ  ∙  𝑃௠,                                                                                         (3.3) 
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ɝɞɟ ߛ𝑡 ˑ – ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ ɱɢɫɥɨ ȾɌɉ ɧɚ ɭɱɚɫɬɤɟ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ 
ɤɢɥɨɦɟɬɪɨɜɨɣ ɞɥɢɧɵ ɜ ɝɨɞ ɜ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ              𝑃௠ – ɨɠɢɞɚɟɦɚɹ ɫɪɟɞɧɹɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ ɜ ɬɟɱɟɧɢɢ 
ɫɪɨɤɚ ɫɥɭɠɛɵ ɞɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬɵ   𝑃௠ ɞɥɹ ɤɚɠɞɨɝɨ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɦɟɪɨɩɪɢɹɬɢɹ. 
 
Ɍɚɛɥɢɰɚ 3.1 – Ʉɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɞɨɥɢ ȾɌɉ ɨɬ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɞɨɥɢ ȾɌɉ  𝑃௠ , ɜ 
ɞɨɥɹɯ ɟɞɢɧɢɰɵ 

Ɉɛɳɟɟ ɱɢɫɥɨ ȾɌɉ 
ȾɌɉ ɫ 

ɩɨɫɬɪɚɞɚɜɲɢɦɢ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɟɪɟɫɟɱɟɧɢɹ ɜ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ 
ɞɥɹ ɥɟɜɨɝɨ ɩɨɜɨɪɨɬɚ 

0,96 0,4 

ɍɲɢɪɟɧɢɟ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ (ɭɜɟɥɢɱɟɧɢɟ ɩɨɥɨɫ 
ɞɜɢɠɟɧɢɹ) ɧɚ ɩɟɪɟɫɟɱɟɧɢɹɯ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɞɨɪɨɝɢ 

0,2 0,15 

ɍɫɬɪɨɣɫɬɜɨ ɨɛɨɱɢɧ ɜ ɡɨɧɟ ɩɟɪɟɫɟɱɟɧɢɹ 0,13 0,1 
ɍɫɬɪɨɣɫɬɜɨ ɤɪɚɟɜɨɣ ɪɚɡɦɟɬɤɢ 0,2 0,27 
ɍɫɬɚɧɨɜɤɚ ɞɨɪɨɠɧɵɯ ɡɧɚɤɨɜ 0,26 0,41 
ɍɫɬɚɧɨɜɤɚ ɨɝɪɚɠɞɟɧɢɣ  
ɛɚɪɶɟɪɧɨɝɨ ɬɢɩɚ 

0,17 0,22 

 
Ⱦɥɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɥɚɧɢɪɭɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

ɧɟɨɛɯɨɞɢɦɨ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɚɜɚɪɢɣɧɨɫɬɢ ɜ 
ɫɥɨɠɢɜɲɢɯɫɹ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɧɟɜɵɩɨɥɧɟɧɢɟ ɩɪɟɞɥɨɠɟɧɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɨɰɟɧɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɨɣ. ɍɪɚɜɧɟɧɢɟ ɫɥɨɠɧɵɯ ɩɪɨɰɟɧɬɨɜ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɡɚ 
ɩɟɪɢɨɞ 10 ɥɟɬ. 

 

     𝑡ܰ = ଴ܰ ሺͳ + 𝑃ଵ଴଴ሻ𝑡−ଵ ,                                                                                 (3.3) 

 
ɝɞɟ  ଴ܰ – ɝɨɞɨɜɚɹ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ;          𝑃 – ɫɪɟɞɧɢɟ ɬɟɦɩɵ ɪɨɫɬɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜ ɝɨɞ, 3%;          𝑡 – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɨɞɚ, ɧɚ ɤɨɬɨɪɵɣ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ 𝑡ܰ . 
 𝑡ܰሺଷ଴ˍˏሻ = ʹ͵ͻ͸ͳ ሺͳ + ଷଵ଴଴ሻଶଽ−ଵ = ͷ͸Ͷ͸ͷ  ɚɜɬ/ɫɭɬ. 
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𝑡ܰሺଵଶଷˍˏሻ = ͳͳͷͺͶ ሺͳ + ଷଵ଴଴ሻଶଽ−ଵ = ʹ͹ʹͻͺ  ɚɜɬ/ɫɭɬ. 
 𝑡ܰሺଵ଺଺ˍˏሻ = ͳʹͶ͹͵ ሺͳ + ଷଵ଴଴ሻଶଽ−ଵ = ʹͻ͵ͻ͵  ɚɜɬ/ɫɭɬ. 

 
ɋɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɎȽɍɉ «ɊɈɋȾɈɊɇɂɂ», ɪɚɫɱɟɬ 

ɨɠɢɞɚɟɦɨɝɨ ɱɢɫɥɚ ȾɌɉ ɧɚ ɭɱɚɫɬɤɟ ɤɢɥɨɦɟɬɪɨɜɨɣ ɞɥɢɧɵ ɜ ɝɨɞ t ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɦɟɪ ɩɨ ɩɨɜɵɲɟɧɢɸ Ȼɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɧɚ 
ɨɫɧɨɜɟ ɨɰɟɧɤɢ ɜɟɥɢɱɢɧɵ ɩɪɨɝɧɨɡɢɪɭɟɦɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ.  

ȼɧɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ,  ɦɧɨɝɨɩɨɥɨɫɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢɦɟɸɬ 
ɫɬɟɩɟɧɧɭɸ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɡɚɜɢɫɢɦɨɫɬɢ ɩɥɨɬɧɨɫɬɢ ȾɌɉ ɨɬ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ.   

 

𝑡ߛ          = Ͳ,ͲͲͲ͵ 𝑡ܰ଴,଼଼଴ଵ,                                                                                     (3.4) 
 

ɝɞɟ: ߛ𝑡– ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ ɜ ɝɨɞ t ɧɚ ɤɢɥɨɦɟɬɪɨɜɨɦ ɭɱɚɫɬɤɟ ɞɨɪɨɝɟ ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ȾɌɉ, ɲɬ. ɧɚ 1ɤɦ/ɝɨɞ. 
𝑡ሺଷ଴ˍˏሻߛ  = Ͳ,ͲͲͲ͵ ∙ ͷ͸Ͷ͸ͷ଴,଼଼଴ଵ =  Ͷ,ͷ͸  ȾɌɉ, ɲɬ. ɧɚ 1ɤɦ/ɝɨɞ 

𝑡ሺଵଶଷˍˏሻߛ  = Ͳ,ͲͲͲ͵ ∙ ʹ͹ʹͻͺ଴,଼଼଴ଵ =  ʹ,Ͷ  ȾɌɉ, ɲɬ. ɧɚ 1ɤɦ/ɝɨɞ 

𝑡ሺଵ଺଺ˍˏሻߛ  = Ͳ,ͲͲͲ͵ ∙ ʹͻ͵ͻ͵଴,଼଼଴ଵ =  ʹ,ͷ  ȾɌɉ, ɲɬ. ɧɚ 1ɤɦ/ɝɨɞ 

  
 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ 3.3. 
 ∆݊௠𝑡ሺଷ଴ˍˏሻ =  Ͷ,ͷ͸ ∙ Ͳ,ͳͷ ∙ Ͳ,ͳ ∙ Ͳ,Ͷͳ =  Ͳ,Ͳʹͺ  ȾɌɉ, ɲɬ. ɧɚ 1ɤɦ/ɝɨɞ 

 ∆݊௠𝑡ሺଵଶଷˍˏሻ =  ʹ,Ͷ ∙ Ͳ,ͳ ∙ Ͳ,Ͷͳ ∙ Ͳ,ʹʹ =  Ͳ,Ͳʹͳ  ȾɌɉ, ɲɬ. ɧɚ 1ɤɦ/ɝɨɞ. 
 ∆݊௠𝑡ሺଵ଺଺ˍˏሻ =  ʹ,ͷ͸ ∙  Ͳ,Ͷ ∙ Ͳ,ͳͷ ∙ Ͳ,Ͷͳ ∙ Ͳ,ʹʹ =  Ͳ,Ͳͳ͵  ȾɌɉ, ɲɬ. ɧɚ 1ɤɦ/ɝɨɞ. 

 
Ⱦɥɹ ɩɪɢɛɥɢɠɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɪɟɞɧɟɧɧɵɟ ɨɰɟɧɤɢ ɜɟɥɢɱɢɧɵ ɭɳɟɪɛɚ ɨɬ ɨɞɧɨɝɨ ȾɌɉ. Ⱦɥɹ ȾɌɉ ɫ 
ɩɨɫɬɪɚɞɚɜɲɢɦɢ, ɫɨɜɟɪɲɟɧɧɨɟ ɧɚ ɞɨɪɨɝɚɯ ɜɧɟ ɝɨɪɨɞɨɜ ɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, 
ɭɳɟɪɛ ɧɚ ɫɨɫɬɨɹɧɢɟ 2018 ɝɨɞɚ ɪɚɜɟɧ 8,19 ɦɥɧ ɪɭɛɥɟɣ [8]. 

ɍɳɟɪɛ ɨɬ ȾɌɉ ɟɫɥɢ ɜɧɟɞɪɢɬɶ ɩɪɟɞɥɚɝɚɟɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ:  
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 ∆Э𝑡ሺଷ଴ˍˏሻ = ሺͺͳͻͲͲͲͲ ∙ Ͳ,ͲʹͺሻͲ,ͻ͵ = ʹͳ͵͹Ͳʹ ɪ./ɝɨɞ.  
 ∆Э𝑡ሺଵଶଷˍˏሻ = ሺͺͳͻͲͲͲͲ ∙ Ͳ,ͲʹͳሻͲ,ͻ͵ = ͳ͸ͷ͵ʹͷ ɪ./ɝɨɞ.  
 ∆Э𝑡ሺଵ଺଺ˍˏሻ = ሺͺͳͻͲͲͲͲ ∙ Ͳ,Ͳͳ͵ሻͲ,ͻ͵ = ͳͲͷͺ͸ͷ ɪ./ɝɨɞ.  
 
ɍɳɟɪɛ ɨɬ ȾɌɉ ɩɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ:  
 ∆Э𝑡ሺଷ଴ˍˏሻ = ሺͺͳͻͲͲͲͲ ∙ Ͷ,ͷ͸ሻͲ,ͻ͵ = 34748303  ɪ./ɝɨɞ.  
 ∆Э𝑡ሺଵଶଷˍˏሻ = ሺͺͳͻͲͲͲͲ ∙ ʹ,ͶሻͲ,ͻ͵ = 18328766  ɪ./ɝɨɞ.  
 ∆Э𝑡ሺଵ଺଺ˍˏሻ = ሺͺͳͻͲͲͲͲ ∙ ʹ,ͷ͸ሻͲ,ͻ͵ = 19561192  ɪ./ɝɨɞ.  
 
Ⱦɥɹ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɦɟɪɨɩɪɢɹɬɢɣ ɜɵɛɪɚɧ ɫɪɨɤ 10 ɥɟɬ ɡɚ ɷɬɨ ɜɪɟɦɹ ∆Э𝑡 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɪɚɜɟɧ 4848927 ɪ. Ⱥ ɩɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɟɧɹɹ ɩɨɤɚɡɚɬɟɥɶ 
ɮɭɧɤɰɢɢ ɫ 20 ɞɨ 30 (ɧɨɦɟɪ ɝɨɞɚ), ∆Э𝑡 = 726382609 ɪɭɛɥɟɣ. Ɋɚɡɧɢɰɚ ɜ ɭɳɟɪɛɟ ȾɌɉ 
ɪɚɜɧɚ 721533682 ɪɭɛɥɟɣ. 

Ⱦɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɝɨɜɨɪɹɬ ɨ ɫɭɳɟɫɬɜɟɧɧɨɦ ɜɥɢɹɧɢɢ ɦɟɪ, ɩɪɢɧɹɬɵɯ ɩɨ 
ɩɨɜɵɲɟɧɢɸ ȻȾȾ. 

Ⱦɚɥɟɟ ɫɨɫɬɚɜɥɹɟɦ ɫɦɟɬɭ ɧɚ ɩɪɟɞɥɚɝɚɟɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ.  
Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɫɬɨɢɦɨɫɬɢ ɢɧɠɟɧɟɪɧɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɟɞɫɬɚɜɢɦ ɪɚɫɰɟɧɤɢ ɧɚ ɧɟɨɛɯɨɞɢɦɵɟ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ, ɪɚɡɦɟɬɤɭ ɢ ɞɪɭɝɨɟ 
ɢɧɠɟɧɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɬɚɛɥɢɰɟ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɰɟɧɤɢ ɧɚ ɧɟɨɛɯɨɞɢɦɨɟ ɢɧɠɟɧɟɪɧɨɟ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɹ  

ȼɢɞ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɪɟɞɫɬɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɐɟɧɚ, ɪɭɛ. Ʉɨɥɢɱɟɫɬɜɨ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 

Ⱦɨɪɨɠɧɵɟ ɡɧɚɤɢ 

Ⱦɨɪɨɠɧɵɣ ɡɧɚɤ 1396 ɲɬ. 30 13960 
ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɳɢɬ 5820 ɲɬ. 1 5820 

ɋɬɨɣɤɚ 499 ɲɬ. 31 15469 
Ʉɪɟɩɥɟɧɢɟ 132 ɲɬ. 31 4092 

ɍɫɬɚɧɨɜɤɚ ɞɨɪɨɠɧɨɝɨ 
ɡɧɚɤɚ ɧɚ ɫɬɨɣɤɟ ɫ 
ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ 

13455 31 417105 

Ⱦɨɪɨɠɧɚɹ ɪɚɡɦɟɬɤɚ 
ɇɚɧɟɫɟɧɢɟ ɪɚɡɦɟɬɤɢ 

(ɨɞɧɚ ɩɨɥɨɫɚ) 154 (ɡɚ 1 ɦ) 1,8 ɤɦ 277200 
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Ȼɚɪɶɟɪɧɨɟ ɨɝɪɚɠɞɟɧɢɟ 

Ɇɟɬɚɥɥɢɱɟɫɤɨɟ 
ɨɝɪɚɠɞɟɧɢɟ ɛɚɪɶɟɪɧɨɝɨ 

ɬɢɩɚ  

3272 (ɡɚ 1 
ɦ) 

500 ɦ 1636000 

ɍɫɬɚɧɨɜɤɚ ɛɚɪɶɟɪɧɨɝɨ 
ɨɝɪɚɠɞɟɧɢɹ 

120000  
(L< 200 ɦ) - 120000 

Ʉɚɦɟɪɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɣ 
ɉȾȾ 

ɉɪɢɡɦɚ 
1200000 

ɲɬ. 1 1200000 

 
ɉɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɨɜ ɩɪɨɢɡɜɟɞɟɧɧɵɯ Ɇɢɧɬɪɚɧɫɨɦ Ɋɨɫɫɢɢ, ɫɪɟɞɧɹɹ 

ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 1 ɤɦ 1 ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 18,8 ɦɥɧ. ɪɭɛɥɟɣ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 29,6 ɦɥɧ. ɪɭɛɥɟɣ. ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɲɢɪɟɧɢɟ ɞɨɪɨɝɢ ɧɚ ɨɞɧɭ ɩɨɥɨɫɭ 
ɞɥɢɧɨɣ 1260 ɦ., ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɫɬɨɢɦɨɫɬɶ ɪɚɜɧɚ 23,68 ɦɥɧ. ɪɭɛɥɟɣ [17].  

ȼ ɩɪɟɡɟɧɬɚɰɢɨɧɧɨɦ ɦɚɬɟɪɢɚɥɟ ɨ ɦɟɪɨɩɪɢɹɬɢɹɯ ɩɪɨɜɨɞɢɦɵɯ 
«ɊɈɋȺȼɌɈȾɈɊɈɆ» ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɢɡɜɨɞɢɥɫɹ ɪɚɫɱɟɬ ɭɫɪɟɞɧɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɪɚɡɜɹɡɨɤ ɩɨ ɬɢɩɭ «ɧɟɩɨɥɧɵɣ ɤɥɟɜɟɪɧɵɣ ɥɢɫɬ», ɫɨɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ 
ɩɪɟɞɥɚɝɚɟɦɵɯ ɪɚɛɨɬ ɜ  ȼɄɊ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɅɉɈ ɧɚ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɟ Ɋ-257 
ɪɚɜɧɚ 200 ɦɥɧ. ɪɭɛɥɟɣ.  

Ɋɚɫɫɱɢɬɚɟɦ ɨɛɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɟɞɥɚɝɚɟɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑃 ˄щ = ሺ𝑃 з + 𝑃 ˓ + 𝑃 ˑ + 𝑃 ˃ˏ + 𝑃 ˒ˑ + 𝑃 ˇሻ(3.4)                                      ,˓˒ܭ 

 
ɝɞɟ     𝑃 з – ɪɚɫɯɨɞɵ ɧɚ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ ɢ ɢɯ ɭɫɬɚɧɨɜɤɭ; 𝑃 ˓ – ɪɚɫɯɨɞɵ ɧɚ ɞɨɪɨɠɧɭɸ ɪɚɡɦɟɬɤɭ ɢ ɟɟ ɧɚɧɟɫɟɧɢɟ; 𝑃 ˑ – ɪɚɫɯɨɞɵ ɧɚ ɛɚɪɶɟɪɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɫ ɭɫɬɚɧɨɜɤɨɣ; 𝑃 ˃ˏ – ɫɬɨɢɦɨɫɬɶ ɤɚɦɟɪɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɣ ɉȾȾ; 𝑃 ˒ˑ – ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɅɉɈ; 𝑃 ˇ – ɪɚɫɯɨɞɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɧɚ ɭɱɚɫɬɤɚɯ ɮɟɞɟɪɚɥɶɧɨɣ 
ɬɪɚɫɫɵ Ɋ-257 1260 ɦ; ܭ˒˓ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɞɜɢɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɬɫɹ 1,1. 

   𝑃 ˄щ = ሺͶ͹ͺͷͶ͸ +  ʹ͹͹ʹͲͲ + ͳ͹ͷ͸ͲͲͲ + ͳʹͲͲͲͲͲ + ʹͲͲͲͲͲͲͲͲ +ʹ͵͸ͺͺͲͲͲሻ ∙ ͳ,ͳ = 227399746 ɪɭɛ. 
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ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɧɚ ɩɪɟɞɥɚɝɚɟɦɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɜɨɡɦɨɠɧɨɝɨ ɭɳɟɪɛɚ ɨɬ ȾɌɉ ɜ ɫɥɨɠɢɜɲɢɯɫɹ ɭɫɥɨɜɢɹɯ ɩɪɢ 
ɧɟɜɵɩɨɥɧɟɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ. 
 Эˑ˄щ = ͹ʹͳͷ͵͵͸ͺʹ − ʹʹ͹͵ͻͻ͹Ͷ͸ = ͶͻͶͳ͵͵ͻ͵͸  ɪɭɛ. 

 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɝɨɜɨɪɹɬ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɥɨɠɟɧɢɣ ɜ ɩɪɨɟɤɬ, 

ɬɚɤ ɤɚɤ ɭɳɟɪɛ ɨɬ ȾɌɉ ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ 
ɧɚ ͶͻͶͳ͵͵ͻ͵͸.  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



84 

 

ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ, 
ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ 
ɮɟɞɟɪɚɥɶɧɨɣ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɟ Ɋ-257 “ȿɧɢɫɟɣ” 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ ɬɟɦɵ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɜɵɫɨɤɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ȾɌɉ ɢ ɬɹɠɟɫɬɶɸ ɩɨɫɥɟɞɫɬɜɢɣ ɧɚ ɭɱɚɫɬɤɚɯ ɎȺȾ Ɋ-257. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɚɜɚɪɢɣɧɨɫɬɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ, ɨɫɧɨɜɧɵɟ ɜɢɞɵ ȾɌɉ ɢ ɢɯ 
ɤɨɥɢɱɟɫɬɜɨ, ɚ ɬɚɤɠɟ ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ ɧɚ ɦɟɠɞɭɝɨɪɨɞɧɵɯ 
ɬɪɚɫɫɚɯ ɜɵɲɟ, ɱɟɦ ɜ ɝɨɪɨɞɟ.  

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ȻȾȾ ɧɚ ɎȺȾ Ɋ-257 ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ ɭɫɬɪɚɧɟɧɢɹ ɦɟɫɬ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ, ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɢɤɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɟ 
ɞɥɹ ɞɜɢɠɟɧɢɹ ɭɱɚɫɬɤɢ ɬɪɚɫɫɵ (30,123 ɢ 166 ɤɦ) ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɪɢɱɢɧɵ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ȾɌɉ ɧɚ ɧɢɯ. Ʉɚɠɞɵɣ ɢɡ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɛɵɥ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ ȼȺȾɋ, ɱɬɨ ɞɚɥɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɜɥɢɹɧɢɢ ɤɚɠɞɨɝɨ ɢɡ ɮɚɤɬɨɪɨɜ ɧɚ ɦɟɯɚɧɢɡɦ ȾɌɉ.  

ȼ ɫɥɟɞɫɬɜɢɢ ɪɚɡɪɚɛɨɬɚɧ ɪɹɞ ɦɟɪ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ȻȾȾ ɧɚ ɜɵɛɪɚɧɧɵɯ 
ɭɱɚɫɬɤɚɯ. 

Ⱦɥɹ ɭɱɚɫɬɤɚ Ɋ-257 30 ɤɦ ɛɵɥɢ ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɟɨɪɝɚɧɢɡɚɰɢɢ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɨɛɴɟɤɬɚɯ ɩɪɢɞɨɪɨɠɧɨɝɨ ɫɟɪɜɢɫɚ, ɚ ɬɚɤɠɟ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 
ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɩɭɬɟɦ ɟɟ ɭɲɢɪɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɟɪɟɯɨɞɧɨ ɫɤɨɪɨɫɬɧɵɯ ɩɨɥɨɫ. 

Ⱦɥɹ ɭɱɚɫɬɤɚ Ɋ-257 123 ɤɦ ɫɨɝɥɚɫɧɨ ɚɧɚɥɢɡɭ, ɫɭɳɟɫɬɜɭɸɳɟɣ ɞɨɪɨɠɧɨ- 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜɵɹɜɥɟɧɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ȾɌɉ ɢ ɜɵɫɨɤɨɣ ɬɹɠɟɫɬɢ 
ɩɨɫɥɟɞɫɬɜɢɣ ɹɜɥɹɸɬɫɹ ɩɪɟɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɨɞɢɬɟɥɟɦ, ɚ ɬɚɤɠɟ ɧɟɞɨɩɭɫɬɢɦɵɣ 
ɪɚɡɦɟɪ ɪɚɞɢɭɫɚ ɤɪɢɜɨɣ ɧɚ ɩɨɜɨɪɨɬɟ. ȼ ɫɥɟɞɫɬɜɢɢ ɦɟɪɚɦɢ ɩɨ ɩɨɜɵɲɟɧɢɸ ȻȾȾ 
ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɢɞɟɨɮɢɤɫɚɰɢɢ ȾɌɉ, 
ɭɜɟɥɢɱɟɧɢɟ ɪɚɞɢɭɫɚ ɤɪɢɜɨɣ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɚ ɨɝɪɚɠɞɟɧɢɣ ɞɥɹ ɫɧɢɠɟɧɢɹ 
ɬɹɠɟɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ. 

ɇɚ ɭɱɚɫɬɤɟ Ɋ-257 166 ɤɦ ɩɪɟɞɥɨɠɟɧ ɩɪɨɟɤɬ ɞɜɭɯɭɪɨɜɧɟɜɨɣ ɪɚɡɜɹɡɤɢ, ɱɬɨ 
ɩɨɡɜɨɥɢɥɨ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɤɨɧɮɥɢɤɬɧɵɟ ɬɨɱɤɢ ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ, ɚ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɨɟ ɞɜɢɠɟɧɢɟ ɛɟɡ ɡɚɞɟɪɠɟɤ. Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɡɜɹɡɤɟ ɩɪɨɢɡɜɟɞɟɧɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ PTV Vissim.     

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɩɨɥɭɱɟɧɧɵɣ ɨɬ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɜɵɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɨɞɬɜɟɪɠɞɟɧ ɪɚɫɱɟɬɚɦɢ ɢ 
ɫɨɫɬɚɜɢɥ ͶͻͶͳ͵͵ͻ͵͸ ɪɭɛɥɟɣ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 

1 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Wikipedia. ȿɧɢɫɟɣ (Ⱥɜɬɨɞɨɪɨɝɚ) – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
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3 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Zakonbase. Ɂɚɤɨɧɨɞɚɬɟɥɶɧɚɹ ɛɚɡɚ Ɋɨɫɫɢɣɫɤɨɣ 
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4 ȽɂȻȾȾ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɋɜɟɞɟɧɢɹ ɨ ɩɨɤɚɡɚɬɟɥɹɯ ɫɨɫɬɨɹɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.gibdd.ru; 

5 Ɇɟɬɨɞɵ ɚɧɚɥɢɡɚ ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɦɟɫɬɚɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɌɉ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://studfile.net/preview/4313874/page:5/; 
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