






ȺɇɇɈɌȺɐɂə 

 ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ɇɚɞɴɹɪɨɜɚ Ⱥɣɪɚɬɚ 

Ɏɢɧɚɪɢɫɨɜɢɱɚ ɜɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ 

ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɜ ɤɪɭɩɭ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ». 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚ ИИ ɥɢɫɬɟ ɩɟɱɚɬɧɨɝɨ 

ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ  ИИ ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1, ɫɨɞɟɪɠɢɬ  ИИ 

ɪɢɫɭɧɤɨɜ, ИИ ɬɚɛɥɢɰ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ИИ 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɍɟɤɫɬɨɜɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɛɨɬɵ ɫɨɞɟɪɠɚɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ, 

ɫɨɫɬɨɹɳɭɸ ɢɡ ɜɜɟɞɟɧɢɹ, 3 ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 

ɥɢɬɟɪɚɬɭɪɵ;  ɩɪɢɥɨɠɟɧɢɹ ɢ ɫɩɟɰɢɮɢɤɚɰɢɸ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ 

ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɜ ɤɪɭɩɭ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ. ɉɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɚɡɪɚɛɨɬɨɤ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɜ ɤɪɭɩɭ. ɉɪɢɜɟɞɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɢ ɭɥɭɱɲɟɧɢɸ ɬɪɭɞɚ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɩɥɚɧɢɪɭɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. Ɉɩɢɫɚɧɚ ɫɯɟɦɚ ɪɚɛɨɬɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɜɵɩɨɥɧɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ. Ɋɚɡɪɚɛɨɬɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ 

ɪɚɛɨɬɟ ɫ ɭɫɬɪɨɣɫɬɜɨɦ. Ⱦɚɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɩɚɪɢɜɚɬɟɥɹ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɡɚɜɟɪɲɚɟɬɫɹ ɡɚɤɥɸɱɟɧɢɟɦ ɢ ɫɩɢɫɤɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 
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ȼȼȿȾȿɇɂȿ 

 

     Ɉɫɧɨɜɨɣ ɫɨɡɞɚɧɢɹ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɮɨɧɞɚ ɫɬɪɚɧɵ ɹɜɥɹɟɬɫɹ ɡɟɪɧɨ, 

ɩɨɷɬɨɦɭ ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ 

ɜ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ 

ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ 

ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ 

ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ. 

     ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɨɥɠɧɨ 

ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɟɟ ɩɟɪɟɪɚɛɨɬɤɭ, ɭɦɟɧɶɲɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, 

ɷɮɮɟɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɟɪɧɚ ɢ ɩɪɨɞɭɤɬɨɜ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ, 

ɪɚɡɪɚɛɨɬɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ, ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ 

ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɫ ɧɚɩɪɚɜɥɟɧɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ.  

 ɐɟɥɶ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ 

ɬɨɦ, ɱɬɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡɭɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɛɨɬɵ, ɪɚɡɪɚɛɨɬɚɬɶ 

ɤɨɧɫɬɪɭɤɰɢɸ ɩɪɨɩɚɪɢɜɚɬɟɥɹ ɡɟɪɧɚ ɝɪɟɱɢɯɢ. Ɋɚɫɫɱɢɬɚɬɶ ɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɩɚɪɚɦɟɬɪɵ, ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ, ɩɪɨɜɟɫɬɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ. 

 

 

 

 



1 ɅɂɌȿɊȺɌɍɊɇɈ-ɉȺɌȿɇɌɇɕɃ ɈȻɁɈɊ 

  

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ ɭɱɟɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ 

ɜ ɤɪɭɩɭ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ 

ɩɟɪɟɪɚɛɨɬɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɚɞɢɰɢɨɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵ ɢ 

ɷɧɟɪɝɨёɦɤɢ, ɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɩɨɥɧɹɸɳɟɟ ɜɟɫɶ ɩɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɨɛɵɱɧɨ ɨɱɟɧɶ ɞɨɪɨɝɨɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɯɨɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ 

ɟɟ ɤɚɱɟɫɬɜɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɧɟ ɜɫɟɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɟ ɡɟɪɧɭ Д1Ж. 

ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɨɥɠɧɨ 

ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɟɟ ɩɟɪɟɪɚɛɨɬɤɭ, ɭɦɟɧɶɲɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, 

ɷɮɮɟɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɟɪɧɚ ɢ ɩɪɨɞɭɤɬɨɜ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ, 

ɪɚɡɪɚɛɨɬɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ, ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɚɫɫɨɪɬɢɦɟɧɬɚ 

ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɫ ɧɚɩɪɚɜɥɟɧɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ Д2Ж. 

Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ, ɤɨɬɨɪɵɣ 

ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɚɹ 

ɨɛɪɚɛɨɬɤɚ, ɟɝɨ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɭɥɭɱɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɡɟɪɧɚ  Д3…11Ж. 

Ʉɪɨɦɟ ɬɨɝɨ, ɬɚɤɚɹ ɨɛɪɚɛɨɬɤɚ ɡɟɪɧɚ ɩɪɢɞɚёɬ ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚɰɢɢ 

ɡɟɪɧɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɹɬ ɪɚɡɥɢɱɧɵɟ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɜɥɚɠɧɹɬɶ ɢ ɩɨɞɨɝɪɟɜɚɬɶ ɡɟɪɧɨ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɝɨ 

ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɫɯɨɞɢɬ ɭɤɪɟɩɥɟɧɢɟ ɢɥɢ ɨɫɥɚɛɥɟɧɢɟ 

ɤɥɟɣɤɨɜɢɧɵ, ɭɦɟɧɶɲɟɧɢɟ ɡɨɥɶɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɟ ɟɝɨ ɯɥɟɛɨɩɟɤɚɪɧɵɯ 

ɫɜɨɣɫɬɜ. 

 



1.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ   

1.2.1 ɋɩɨɫɨɛ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨ ɩɚɬɟɧɬɭ №2492697 

 

Ɂɟɪɧɨ, ɨɱɢɳɟɧɧɨɟ ɨɬ ɫɨɪɧɵɯ ɢ ɡɟɪɧɨɜɵɯ ɩɪɢɦɟɫɟɣ ɧɚ ɡɟɪɧɨɜɨɦ 

ɫɟɩɚɪɚɬɨɪɟ ɢ ɬɪɢɟɪɟ, ɢ ɩɪɨɩɭɳɟɧɧɨɟ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɮɟɪɪɨɩɪɢɦɟɫɟɣ ɱɟɪɟɡ 

ɦɚɝɧɢɬɵ, ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɡɟɪɧɚ 1, 

ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 2 ɫ ɩɨɦɨɳɶɸ ɩɢɬɚɬɟɥɹ 3 ɢ ɩɨɞɜɟɪɝɚɸɬ 

ɨɛɪɚɛɨɬɤɟ ɩɚɪɨɦ. ɉɨɫɥɟ ɩɪɨɩɚɪɢɜɚɬɟɥɹ ɡɟɪɧɨ ɫ ɜɥɚɠɧɨɫɬɶɸ 16…18% 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɢɬɚɬɟɥɹ 4 ɩɨ ɥɢɧɢɹɦ ɧɚɩɪɚɜɥɹɸɬ ɜ ɛɭɧɤɟɪɵ ɞɥɹ 

ɬɟɪɦɨɜɥɚɝɨɜɵɪɚɜɧɢɜɚɧɢɹ 5, ɝɞɟ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ ɜɵɞɟɪɠɢɜɚɸɬ ɞɥɹ 

ɭɫɢɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ. 

ȼɵɞɟɪɠɚɧɧɨɟ ɜ ɛɭɧɤɟɪɚɯ 5 ɡɟɪɧɨ ɩɨɞɚɸɬ ɜ ɫɭɲɢɥɤɭ 6, ɝɞɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɟɝɨ ɞɨɜɟɞɟɧɢɟ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɞɨ 15 % ɫ 

ɩɨɦɨɳɶɸ ɩɚɪɚ , ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɛɨɥɟɟ 1000ɋ 

Ɉɬɯɨɞɵ ɢ ɧɟɞɨɲɟɥɭɲɟɧɧɵɟ ɫɟɦɟɧɚ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɩɨɫɥɟ 

ɲɟɥɭɲɟɧɢɹ, ɢɡ ɛɭɧɤɟɪɨɜ 24 ɲɧɟɤɨɜɵɦɢ ɩɢɬɚɬɟɥɹɦɢ ɩɨɞɚɸɬ ɜ ɜɟɫɨɜɨɣ 

ɞɨɡɚɬɨɪ, ɨɬɤɭɞɚ ɡɚɬɟɦ ɞɨɡɢɪɭɸɬ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜ ɫɦɟɫɢɬɟɥɶ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ 29. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɫɦɟɫɢɬɟɥɶ 29 ɢɡ ɛɭɧɤɟɪɨɜ 23 ɫ 

ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɵɯ ɩɢɬɚɬɟɥɟɣ 25 ɢ ɜɟɫɨɜɨɝɨ ɞɨɡɚɬɨɪɚ 27 ɞɨɡɢɪɭɸɬ 

ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ɉɨɫɥɟ ɫɦɟɫɢɬɟɥɹ ɩɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ ɜɧɚɱɚɥɟ 

ɧɚɩɪɚɜɥɹɸɬ ɜ ɨɩɟɪɚɬɢɜɧɵɣ ɛɭɧɤɟɪ 30, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɞɚɥɟɟ ɨɛɟɫɩɟɱɢɬɶ 

ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ ɫɦɟɫɢ ɜ ɷɤɫɬɪɭɞɟɪ 31, ɨɫɧɚɳɟɧɧɵɣ ɝɪɟɸɳɟɣ ɪɭɛɚɲɤɨɣ. 



 

 1-ɩɨɞɨɝɪɟɜɚɬɟɥɶ; 2-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; 3,4-ɩɢɬɚɬɟɥɢ; 5-ɛɭɧɤɟɪ; 6-ɫɭɲɢɥɤɚ;  

7-ɤɨɧɞɟɧɫɚɬɨɪ-ɪɟɤɭɪɩɟɪɚɬɨɪ; 8-ɜɟɧɬɢɥɹɬɨɪ ɞɥɹ ɩɚɪɚ; 9-ɤɚɦɟɪɚ ɨɯɥɚɠɞɟɧɢɹ; 10-ɷɠɟɤɬɨɪ; 

11,12,13-ɧɚɫɨɫɵ; 14-ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɣ ɜɟɧɬɢɥɶ; 15-ɢɫɩɚɪɢɬɟɥɶ; 16-ɯɨɥɨɞɨɩɪɢёɦɧɢɤ;  

17-ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ; 18-ɩɚɪɨɝɟɧɟɪɚɬɨɪ; 19-ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; 20-

ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ; 21,22-ɜɟɧɬɢɥɹɬɨɵ ɞɥɹ ɜɨɡɞɭɯɚ; 23,24-ɛɭɧɤɟɪɵ ɞɥɹ ɫɵɪɶɹ; 

25,26-ɲɧɟɤɨɜɵɟ ɩɢɬɚɬɟɥɢ; 27,28-ɜɟɫɨɜɵɟ ɞɨɡɚɬɨɪɵ; 29-ɫɦɟɫɢɬɟɥɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 

ɞɟɣɫɬɜɢɹ; 30-ɛɭɧɤɟɪ; 31-ɷɤɫɬɪɭɞɟɪ; 32-ɤɚɦɟɪɚ ɨɯɥɚɠɞɟɧɢɹ; 33-ɢɡɦɟɥɶɱɢɬɟɥɶ; 34-

ɩɪɨɫɟɢɜɚɸɳɚɹ ɦɚɲɢɧɚ. 

 Ɋɢɫɭɧɨɤ 1.1 - ɋɩɨɫɨɛ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ 

ɤɭɥɶɬɭɪ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨ ɩɚɬɟɧɬɭ 

№2492697 

 

ɗɤɫɬɪɭɞɚɬ ɨɯɥɚɠɞɚɸɬ ɜ ɤɚɦɟɪɟ ɨɯɥɚɠɞɟɧɢɹ 32, ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɧɚ 

ɢɡɦɟɥɶɱɟɧɢɟ ɜ ɢɡɦɟɥɶɱɢɬɟɥɶ 33 ɢ ɞɚɥɟɟ ɧɚ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜ 

ɩɪɨɫɟɢɜɚɸɳɭɸ ɦɚɲɢɧɭ 34. ȼɵɞɟɥɟɧɧɭɸ ɜ ɦɚɲɢɧɟ 34 ɤɪɭɩɧɭɸ ɮɪɚɤɰɢɸ 



ɜɨɡɜɪɚɳɚɸɬ ɧɚ ɞɨɢɡɦɟɥɶɱɟɧɢɟ ɜ ɢɡɦɟɥɶɱɢɬɟɥɶ 33, ɦɟɥɤɭɸ ɜɨɡɜɪɚɳɚɸɬ ɜ 

ɷɤɫɬɪɭɞɟɪ 31, ɚ ɫɪɟɞɧɸɸ ɮɪɚɤɰɢɸ ɜɵɜɨɞɹɬ ɢɡ ɦɚɲɢɧɵ. 

ȼ ɞɚɧɧɨɣ ɥɢɧɢɢ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬ ɩɚɪɨɷɠɟɤɬɨɪɧɭɸ ɯɨɥɨɞɢɥɶɧɭɸ 

ɦɚɲɢɧɭ, ɜɤɥɸɱɚɸɳɭɸ ɩɚɪɨɝɟɧɟɪɚɬɨɪ 18, ɫɧɚɛɠɟɧɧɵɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ 

ɤɥɚɩɚɧɨɦ 19, ɷɠɟɤɬɨɪ 10, ɢɫɩɚɪɢɬɟɥɶ 15, ɤɨɧɞɟɧɫɚɬɨɪ-ɪɟɤɭɩɟɪɚɬɨɪ 7, 

ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɣ ɜɟɧɬɢɥɶ 14, ɯɨɥɨɞɨɩɪɢɟɦɧɢɤ 16, ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɟɬ ɩɨ 

ɡɚɦɤɧɭɬɨɦɭ ɰɢɤɥɭ. 

ɉɨɥɭɱɟɧɧɨɟ ɬɟɩɥɨ ɢɡ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 18, ɫ ɞɚɜɥɟɧɢɟɦ ɞɨ 1 Ɇɉɚ 

ɞɜɢɠɟɬɫɹ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɜ ɩɚɬɪɭɛɨɤ ɷɠɟɤɬɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 10. 

ɉɨɥɭɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ 21, ɝɞɟ ɜ 

ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɜɬɨɪɭɸ ɫɟɤɰɢɸ ɤɨɧɞɟɧɫɚɬɨɪɚ 

2-ɣ ɫɬɭɩɟɧɢ 20 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. ɉɨɥɭɱɟɧɧɵɣ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ 21 

ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɜɦɟɫɬɟ ɫ ɨɬɪɚɛɨɬɚɧɧɵɦ ɩɚɪɨɦ ɢɡ ɫɭɲɢɥɤɢ 8 ɩɨɞɚɸɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 1 

ɉɨɞɩɢɬɤɭ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 21 ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɧɞɟɧɫɚɬɨɦ, 

ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɜ ɢɫɩɚɪɢɬɟɥɟ 2-ɣ ɫɬɭɩɟɧɢ 16 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɣ 

ɜɧɚɱɚɥɟ ɨɬɜɨɞɹɬ ɜ ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ 28, ɚ ɡɚɬɟɦ ɱɟɪɟɡ ɜɬɨɪɭɸ ɫɟɤɰɢɸ 

ɤɨɧɞɟɧɫɚɬɨɪɚ 1-ɣ ɫɬɭɩɟɧɢ 18 ɧɚɩɪɚɜɥɹɸɬ ɧɚɫɨɫɨɦ 27 ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪ 21. 

Ɉɯɥɚɠɞɟɧɢɟ ɜɵɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɨɡɞɭɯɨɦ, 

ɨɯɥɚɠɞɟɧɧɵɦ ɜ ɢɫɩɚɪɢɬɟɥɟ 2-ɣ ɫɬɭɩɟɧɢ 15 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɡɚ ɫɱɟɬ 

ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɯɥɚɞɚɝɟɧɬɚ, ɞɪɨɫɫɟɥɢɪɭɟɦɨɝɨ ɜ 

ɢɫɩɚɪɢɬɟɥɶ 15. 

 

1.2.2 ɋɩɨɫɨɛ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨ 

ɩɚɬɟɧɬɭ № 2586898 

 

ɋɩɨɫɨɛ ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɂɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ, ɨɱɢɳɟɧɧɨɟ ɨɬ 

ɫɨɪɧɵɯ ɢ ɡɟɪɧɨɜɵɯ ɩɪɢɦɟɫɟɣ ɧɚ ɡɟɪɧɨɜɨɦ ɫɟɩɚɪɚɬɨɪɟ ɢ ɬɪɢɟɪɟ ɢ 

ɩɪɨɩɭɳɟɧɧɨɟ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɮɟɪɪɨɩɪɢɦɟɫɟɣ ɱɟɪɟɡ ɦɚɝɧɢɬɵ, ɩɨɞɚɸɬ ɩɨ 



ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 1 ɫ ɩɨɦɨɳɶɸ ɩɢɬɚɬɟɥɹ 2 ɢ 

ɩɨɞɜɟɪɝɚɸɬ ɨɛɪɚɛɨɬɤɟ ɧɚɫɵɳɟɧɧɵɦ ɩɚɪɨɦ, ɩɨɫɥɟ ɱɟɝɨ ɩɢɬɚɬɟɥɟɦ 3 

ɧɚɩɪɚɜɥɹɸɬ ɜ ɛɭɧɤɟɪɵ ɞɥɹ ɬɟɪɦɨɜɥɚɝɨɜɵɪɚɜɧɢɜɚɧɢɹ 4. 

ȼɵɞɟɪɠɚɧɧɨɟ ɜ ɛɭɧɤɟɪɚɯ 4 ɡɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɩɨɫɪɟɞɫɬɜɨɦ ɧɨɪɢɢ 

5 ɩɨɞɚɸɬ ɜ ɤɚɦɟɪɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ 6, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɟɝɨ ɧɚɝɪɟɜ 

ɜ ɜɢɛɪɨɤɢɩɹɳɟɦ ɫɥɨɟ ɜɨɡɞɭɯɨɦ, ɩɨɞɚɜɚɟɦɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ 7. Ⱦɚɥɟɟ ɡɟɪɧɨ 

ɧɚɩɪɚɜɥɹɸɬ ɜ ɫɭɲɢɥɤɭ 8, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɫɭɲɤɚ ɩɟɪɟɝɪɟɬɵɦ ɩɚɪɨɦ ɜ 

ɤɢɩɹɳɟɦ ɫɥɨɟ, ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɜ ɤɚɦɟɪɭ ɨɯɥɚɠɞɟɧɢɹ 9. 

Ɉɬɪɚɛɨɬɚɧɧɵɣ ɜɨɡɞɭɯ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ 

ɤɭɥɶɬɭɪ ɧɚɩɪɚɜɥɹɸɬ ɜ ɰɢɤɥɨɧ 29 ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɟɦ 

ɜɡɜɟɲɟɧɧɵɯ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɨɬɜɨɞɢɦɵɯ ɜ ɨɬɯɨɞɵ, ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɜ 

ɢɫɩɚɪɢɬɟɥɶ 2-ɣ ɫɬɭɩɟɧɢ 16 ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɝɨ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. ȼ ɢɫɩɚɪɢɬɟɥɟ 

16 ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɞɨɜɨɞɹɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ «ɬɨɱɤɢ ɪɨɫɵ» ɡɚ ɫɱɟɬ 

ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɯɥɚɞɚɝɟɧɬɚ, ɞɪɨɫɫɟɥɢɪɭɟɦɨɝɨ ɜ 

ɢɫɩɚɪɢɬɟɥɶ 16 ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɦ ɜɟɧɬɢɥɟɦ 2-ɣ ɫɬɭɩɟɧɢ 14 ɢ ɞɚɥɟɟ 

ɜɟɧɬɢɥɹɬɨɪɨɦ 25 ɧɚɩɪɚɜɥɹɸɬ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɜ ɩɟɪɜɭɸ ɫɟɤɰɢɸ 1-ɣ ɫɬɭɩɟɧɢ 17 

ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɩɨɞɚɸɬ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ 

ɡɟɪɧɚ ɜ ɤɚɦɟɪɭ 6 ɜ ɪɟɠɢɦɟ ɡɚɦɤɧɭɬɨɝɨ ɰɢɤɥɚ. ɉɨɞɨɝɪɟɜ ɜɨɡɞɭɯɚ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪɟ 17 ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɬɟɩɥɨɬɵ ɤɨɧɞɟɧɫɚɰɢɢ ɯɥɚɞɚɝɟɧɬɚ. 



 

1-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; 2-ɩɢɬɚɬɟɥɶ; 3-ɩɢɬɚɬɟɥɶ; 4-ɛɭɧɤɟɪ; 5-ɧɨɪɢɹ; 6-ɤɚɦɟɪɚ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ; 7,24,25,26-ɜɟɧɬɢɥɹɬɨɪ; 8-ɫɭɲɢɥɤɚ; 9-ɤɚɦɟɪɚ ɨɯɥɚɠɞɟɧɢɹ; 10,11-

ɤɨɦɩɪɟɫɫɨɪ; 12-ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɨɫɭɞ; 13,14-ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɣ ɜɟɧɬɢɥɶ;  

15,16-ɢɫɩɚɪɢɬɟɥɶ; 17,18-ɤɨɧɞɟɧɫɚɬɨɪ; 19,20-ɤɨɧɞɟɧɫɚɬɨɪ; 21-ɩɚɪɨɝɟɧɟɪɚɬɨɝɪ; 22-

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; 23-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɩɨɬɨɤɨɜ ɩɚɪɨɜ; 27-ɧɚɫɨɫ; 28-ɫɛɨɪɧɢɤ 

ɤɨɧɞɟɧɫɚɬɚ, 29-ɰɢɤɥɨɧ. 

Ɋɢɫɭɧɨɤ 1.2 - ɋɩɨɫɨɛ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ 

ɤɭɥɶɬɭɪ ɩɨ ɩɚɬɟɧɬɭ № 2586898 

ɉɨɥɭɱɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɪɨɢɡɜɨɞɹɬ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ 21, ɝɞɟ ɜ 

ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɜɬɨɪɭɸ ɫɟɤɰɢɸ ɤɨɧɞɟɧɫɚɬɨɪɚ 

2-ɣ ɫɬɭɩɟɧɢ 20 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ. ɉɨɥɭɱɟɧɧɵɣ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ 21 

ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɜɦɟɫɬɟ ɫ ɨɬɪɚɛɨɬɚɧɧɵɦ ɩɚɪɨɦ ɢɡ ɫɭɲɢɥɤɢ 8 ɩɨɞɚɸɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 1.  



ɉɨɞɩɢɬɤɭ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 21 ɨɫɭɳɟɫɬɜɥɹɸɬ ɤɨɧɞɟɧɫɚɬɨɦ, 

ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɜ ɢɫɩɚɪɢɬɟɥɟ 2-ɣ ɫɬɭɩɟɧɢ 16 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɣ 

ɜɧɚɱɚɥɟ ɨɬɜɨɞɹɬ ɜ ɫɛɨɪɧɢɤ ɤɨɧɞɟɧɫɚɬɚ 28, ɚ ɡɚɬɟɦ ɱɟɪɟɡ ɜɬɨɪɭɸ ɫɟɤɰɢɸ 

ɤɨɧɞɟɧɫɚɬɨɪɚ 1-ɣ ɫɬɭɩɟɧɢ 18 ɧɚɩɪɚɜɥɹɸɬ ɧɚɫɨɫɨɦ 27 ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪ 21. 

Ɉɯɥɚɠɞɟɧɢɟ ɜɵɫɭɲɟɧɧɨɝɨ ɡɟɪɧɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɨɡɞɭɯɨɦ, 

ɨɯɥɚɠɞɟɧɧɵɦ ɜ ɢɫɩɚɪɢɬɟɥɟ 2-ɣ ɫɬɭɩɟɧɢ 15 ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɡɚ ɫɱɟɬ 

ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɯɥɚɞɚɝɟɧɬɚ, ɞɪɨɫɫɟɥɢɪɭɟɦɨɝɨ ɜ 

ɢɫɩɚɪɢɬɟɥɶ 15. 

 

1.2.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ 

 

Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɪɚɛɨɬɚɟɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɩɪɢɧɰɢɩɭ. ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɨɟ ɡɟɪɧɨ ɝɪɟɱɢɯɢ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ 1 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɢ ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɨɪɢɟɣ 2 ɡɚɝɪɭɠɚɟɬɫɹ 

ɜ ɛɭɧɤɟɪ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ 3. ɉɪɢ ɪɚɛɨɬɟ ɥɢɧɢɢ ɱɚɫɬɶ ɡɟɪɧɚ ɨɫɬɚɟɬɫɹ 

ɜ ɛɭɧɤɟɪɟ 3, ɚ ɞɪɭɝɚɹ ɩɨɥɨɜɢɧɚ ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚёɬɫɹ ɜ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ 

ɦɚɲɢɧɭ 4, ɤɨɬɨɪɚɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɚ ɫ ɬɪɢɟɪɨɦ 5. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 

ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɨɬ ɡɟɪɧɚ ɩɵɥɢ, ɡɟɦɥɢ, ɫɟɦɹɧ ɫɨɪɧɹɤɨɜ ɢ ɤɚɦɧɟɣ. 

ɉɪɨɲɟɞɲɟɟ ɱɟɪɟɡ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ ɦɚɲɢɧɭ ɡɟɪɧɨ ɞɚɥɟɟ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɧɨɪɢɟɣ 6 ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɜɚ ɛɭɧɤɟɪɚ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ 7, ɤɨɬɨɪɵɟ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɵ ɫ ɞɜɭɦɹ ɩɪɨɩɚɪɢɜɚɬɟɥɹɦɢ 8 ɢ 9. Ɉɛɪɚɛɨɬɤɚ ɡɟɪɧɚ 

ɩɪɨɢɫɯɨɞɢɬ ɜɨɞɨɣ ɢ ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɩɚɪɨɦ, ɩɨɷɬɨɦɭ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɤɨɧɨɦɢɢ ɩɚɪɚ ɢ 

ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɞɜɚ ɷɬɚɩɚ. Ɍɨ ɟɫɬɶ, 

ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɢɡ ɭɫɬɚɧɨɜɤɢ 8 ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜ ɬɟɱɟɧɢɢ 3…5 ɦɢɧɭɬ  

ɩɟɪɟɩɭɫɤɚɸɬ ɜ ɭɫɬɚɧɨɜɤɭ 9, ɢɫɩɨɥɶɡɭɹ ɨɫɬɚɜɲɟɟɫɹ ɬɟɩɥɨ ɧɚ ɩɟɪɜɢɱɧɵɣ 

ɪɚɡɨɝɪɟɜ ɡɟɪɧɚ.  

ɉɨɫɥɟ ɷɬɨɝɨ ɡɟɪɧɨ ɜ ɭɫɬɚɧɨɜɤɟ 9 ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ. ɉɨɞɜɟɪɠɟɧɧɨɟ ɞɜɭɯɫɬɚɞɢɣɧɨɣ ɨɛɪɚɛɨɬɤɟ ɡɟɪɧɨ 

ɢɡ ɭɫɬɚɧɨɜɤɢ 9 ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚɟɬɫɹ ɜ ɨɬɜɨɥɚɠɢɜɚɸɳɢɣ ɚɝɪɟɝɚɬ 10. ɉɪɨɰɟɫɫ 



ɨɬɜɨɥɚɠɢɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ  ɜ ɞɨɜɟɞɟɧɢɢ ɡɟɪɧɚ ɞɨ ɜɥɚɠɧɨɫɬɢ 15…18%. ɗɬɨ 

ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ ɛɨɥɟɟ 18% ɛɨɥɶɲɨɣ ɜɵɯɨɞ 

ɧɟɞɨɲɟɥɭɲɟɧɧɨɝɨ ɡɟɪɧɚ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɚ ɦɟɧɟɟ 15% 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɜɵɯɨɞ ɞɪɨɛɥɟɧɨɝɨ ɡɟɪɧɚ ɢ ɫɟɱɤɢ.  

 

 1-ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ; 2-ɧɨɪɢɹ; 3-ɛɭɧɤɟɪ; 4-ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ; 5-ɬɪɢɟɪ; 6-

ɧɨɪɢɹ; 7-ɛɭɧɤɟɪ; 8-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; 9-ɩɪɨɩɚɪɢɜɚɬɟɥɶ; 10-ɨɬɜɨɥɚɠɢɜɚɬɟɥɶ; 11-ɧɨɪɢɹ; 12-

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɣ ɲɟɥɭɲɢɬɟɥɶ; 13-ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ; 14-ɧɨɪɢɹ; 15-ɛɭɧɤɟɪ 

ɤɪɭɩɵ; 16,17-ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɭɲɢɥɶɧɵɣ ɚɩɩɚɪɚɬ; 18-ɮɚɫɨɜɨɱɧɚɹ ɦɚɲɢɧɚ; 19-ɬɪɭɛɨɩɪɨɜɨɞ; 

20-ɰɢɤɥɨɧ; 21-ɛɭɧɤɟɪ; 22,23-ɛɚɬɚɪɟɣɧɵɣ ɰɢɤɥɨɧ; 24-ɛɭɧɤɟɪ; 25-ɜɟɧɬɢɥɹɬɨɪ; 26-

ɬɪɭɛɨɩɪɨɜɨɞ. 

 Ɋɢɫɭɧɨɤ 1.3 –Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ  

 

Ⱦɨɜɟɞɟɧɧɨɟ ɞɨ ɨɩɬɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨ ɞɚɥɟɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 

ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɢɣ ɲɟɥɭɲɢɬɟɥɶ 12, ɝɞɟ ɡɟɪɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɞɚɪɚ 

ɪɚɡɪɭɲɚɟɬɫɹ ɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɹɞɪɢɰɭ, ɨɛɨɥɨɱɤɭ ɢ ɩɵɥɶ. ɉɪɢɦɟɧɟɧɢɟ 

ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɧɚɦɢ ɩɧɟɦɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɲɟɥɭɲɢɬɟɥɹ ɩɨɡɜɨɥɢɬ ɲɟɥɭɲɢɬɶ 

ɡɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ ɛɟɡ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ. Ɉɬɲɟɥɭɲёɧɧɨɟ ɡɟɪɧɨ ɩɨɫɥɟ 

ɷɬɚɩɚ ɪɚɡɞɟɥɟɧɢɹ ɨɛɨɥɨɱɤɢ ɨɬ ɹɞɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ 

ɦɚɲɢɧɭ 13, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɤɪɭɩɵ. ɉɨɥɭɱɟɧɧɚɹ 

ɤɪɭɩɚ ɧɨɪɢɟɣ 14 ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɛɭɧɤɟɪ ɞɥɹ ɤɪɭɩɵ 15 ɢ ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚɸɬ ɜ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɭɲɢɥɶɧɵɟ ɚɩɩɚɪɚɬɵ 16 ɢ 17. ɉɨɞɫɭɲɟɧɧɭɸ ɤɪɭɩɭ 

ɞɨɜɟɞɟɧɧɭɸ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɮɚɫɭɸɬ ɮɚɫɨɜɨɱɧɨɣ ɦɚɲɢɧɨɣ 18. 



Ɉɬɯɨɞɵ ɨɬ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ 13 ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 19 

ɩɨɫɬɭɩɚɸɬ ɜ ɰɢɤɥɨɧ 20, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɲɟɥɭɯɢ, ɤɨɬɨɪɚɹ 

ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɛɭɧɤɟɪ 21. ȼ ɛɚɬɚɪɟɣɧɨɦ ɰɢɤɥɨɧɟ 22 ɩɪɨɢɫɯɨɞɢɬ ɨɬɟɞɟɥɟɧɢɟ 

ɦɭɱɤɢ, ɤɨɬɨɪɚɹ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɛɭɧɤɟɪ 24, ɩɪɢɱɟɦ ɩɨɥɭɱɟɧɧɵɟ ɨɬɯɨɞɵ ɩɨɫɥɟ 

ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɫɭɲɤɟ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɪɚɫɯɨɞɵ 

ɷɧɟɪɝɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɭɩɵ. 

Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ, ɩɲɟɧɧɨɣ ɢ ɪɢɫɨɜɨɣ ɤɪɭɩɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɡɟɪɧɨ 

ɝɪɟɱɢɯɢ ɢ ɞɪɭɝɢɯ ɤɭɥɶɬɭɪ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 

ɲɟɥɭɲɟɧɢɹ ɛɟɡ ɞɟɥɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɡɟɪɧɚ ɧɚ ɮɪɚɤɰɢɢ ɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɨɜɪɟɦɟɧɧɵɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹɦɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɭɸ ɤɪɭɩɵ. 

 

1.3 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 

 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɣ ɩɪɢɞɚёɬ ɡɟɪɧɭ ɩɪɨɱɧɨɫɬɧɵɟ 

ɤɚɱɟɫɬɜɚ, ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ. Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɬɚɤɚɹ 

ɨɛɪɚɛɨɬɤɚ ɡɟɪɧɚ ɩɨɡɜɨɥɹɟɬ ɜɥɢɹɬɶ ɧɚ ɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ 

ɤɚɱɟɫɬɜɟɧɧɨɦɭ ɲɟɥɭɲɟɧɢɸ ɢ ɜɵɯɨɞɭ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ Д1...3Ж. ɂɫɫɥɟɞɨɜɚɧɢɹ 

ɦɧɨɝɢɯ ɭɱɟɧɵɯ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɩɨɡɜɨɥɹɟɬ ɫɤɚɡɚɬɶ ɨ ɬɨɦ, ɱɬɨ ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ, ɤɨɬɨɪɵɟ ɪɚɡɞɟɥɹɸɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɧɚɩɪɚɜɥɟɧɢɹɦ: 

- ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɡɟɪɧɚ, ɤɨɬɨɪɨɟ ɞɟɥɢɬɶɫɹ ɧɚ ɯɨɥɨɞɧɨɟ, ɝɨɪɹɱɟɟ ɢ 

ɫɤɨɪɨɫɬɧɨɟ; 

- ɦɢɤɪɨɧɢɡɚɰɢɹ ɢɥɢ ɨɛɪɚɛɨɬɤɚ ɡɟɪɧɚ ɢɧɮɪɚɤɪɚɫɧɵɦɢ ɥɭɱɚɦɢ; 

- ɭɥɶɬɪɨɡɜɭɤɨɜɚɹ ɨɛɪɚɛɨɬɤɚ; 



- ɨɛɪɚɛɨɬɤɚ ɡɟɪɧɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɥɚɝɨɣ ɢ ɬɟɩɥɨɦ (ɜɥɚɝɨ-ɬɟɩɥɨɜɚɹ 

ɨɛɪɚɛɨɬɤɚ). 

Ɉɛɪɚɛɨɬɤɚ ɡɟɪɧɚ ɯɨɥɨɞɧɵɦ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɛɟɡɦɚɲɢɧɧɭɸ ɨɛɪɚɛɨɬɤɭ ɡɟɪɧɚ ɫ ɭɜɥɚɠɧɟɧɢɟɦ ɞɨ ɨɩɬɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɢ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɜɨɥɚɠɢɜɚɧɢɟɦ, ɱɬɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɟɛɵɜɚɧɢɢ ɡɟɪɧɚ ɜ 

ɡɚɤɪɨɦɚɯ ɞɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɥɚɝɢ. 

Ʉɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɡɟɪɧɚ ɝɨɪɹɱɢɦ ɩɚɪɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɦɚɲɢɧɧɭɸ ɨɛɪɚɛɨɬɤɭ, ɜ ɤɨɬɨɪɨɣ ɤɪɨɦɟ ɩɪɨɰɟɫɫɚ ɭɜɥɚɠɧɟɧɢɹ ɢ 

ɨɬɜɨɥɚɠɢɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɬɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ. 

Ʉɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɡɟɪɧɚ ɜ ɫɤɨɪɨɫɬɧɨɦ ɪɟɠɢɦɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɨɛɪɚɛɨɬɤɭ ɡɟɪɧɚ ɩɚɪɨɦ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɦɨɣɤɨɣ ɜ ɯɨɥɨɞɧɨɣ ɜɨɞɟ. 

ɋɩɨɫɨɛ ɦɢɤɪɨɧɢɡɚɰɢɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɛɪɚɛɨɬɤɭ ɡɟɪɧɚ ɩɪɢ ɩɨɦɨɳɢ 

ɢɧɮɪɚɤɪɚɫɧɵɯ ɜɨɥɧ. Ɉɫɨɛɟɧɧɨɫɬɶ ɦɟɬɨɞɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɡɟɪɧɨ ɥɸɛɨɣ 

ɜɥɚɠɧɨɫɬɢ ɩɨ ɦɟɪɟ ɞɜɢɠɟɧɢɹ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɟɪɝɚɟɬɫɹ 

ɨɛɥɭɱɟɧɢɸ ɢɧɮɪɚɤɪɚɫɧɵɦɢ ɜɨɥɧɚɦɢ  Д5...9Ж.  

Ɋɚɫɫɦɨɬɪɢɦ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɨɩɚɪɢɜɚɧɢɹ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ №2699190 

(ɪɢɫɭɧɨɤ 1.3) Д12Ж. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɨɩɚɪɢɜɚɧɢɹ ɡɟɪɧɚ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ ɫ 

ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɧɟɦ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ. Ʉɨɪɩɭɫ ɜɵɩɨɥɧɟɧ ɨɜɚɥɶɧɵɦ ɜ 

ɫɟɱɟɧɢɢ, ɢɦɟɟɬ ɜɧɭɬɪɟɧɧɸɸ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɪɭɛɚɲɤɭ ɫ ɜɵɯɨɞɧɵɦɢ 

ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɩɟɪɟɦɟɲɢɜɚɸɳɢɣ ɲɧɟɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɩɨɥɨɦ ɜɚɥɭ, ɫ 

ɜɵɯɨɞɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ ɜɵɯɨɞɚ ɩɚɪɚ. ȼɢɬɤɢ ɭ ɩɟɪɟɦɟɲɢɜɚɸɳɟɝɨ ɲɧɟɤɚ 

ɜɵɩɨɥɧɟɧɵ ɪɚɡɧɵɦɢ ɩɨ ɜɵɫɨɬɟ ɢ ɩɨɜɬɨɪɹɸɳɢɦɢ ɮɨɪɦɭ ɨɜɚɥɶɧɨɝɨ ɤɨɪɩɭɫɚ. 

ɇɚ ɜɯɨɞɟ ɜ ɨɜɚɥɶɧɵɣ ɤɨɪɩɭɫ ɭɫɬɚɧɨɜɥɟɧ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ. ɇɚ ɜɵɯɨɞɟ ɢɡ 

ɨɜɚɥɶɧɨɝɨ ɤɨɪɩɭɫɚ ɤɨɧɭɫɧɵɣ ɩɚɬɪɭɛɨɤ ɫ ɤɨɧɭɫɧɵɦ ɜɵɝɪɭɡɧɵɦ ɲɧɟɤɨɦ 

ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɸ ɡɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ. Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɩɪɨɩɚɪɢɜɚɧɢɹ ɡɟɪɧɚ ɡɚ ɫɱɟɬ ɭɞɚɥɟɧɢɹ ɡɚɫɬɨɣɧɵɯ ɡɨɧ ɜ ɪɚɛɨɱɟɣ 

ɨɛɥɚɫɬɢ. 



 

1 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 2 – ɩɪɢɜɨɞɧɨɣ ɜɚɥ; 3 – ɩɟɪɟɞɚɬɨɱɧɚɹ ɦɭɮɬɚ; 4 – ɜɚɥ;  

5 – ɡɚɝɪɭɡɨɱɧɵɣ ɤɨɪɩɭɫ; 6 – ɡɚɝɪɭɡɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ; 7 – ɩɨɞɚɸɳɢɣ ɲɧɟɤ; 8 – ɡɚɩɨɪɧɵɣ 

ɤɥɚɩɚɧ; 9 – ɨɜɚɥɶɧɵɣ ɤɨɪɩɭɫ; 10 – ɩɨɥɵɣ ɜɚɥ; 11 – ɩɚɪɨɜɚɹ ɪɭɛɚɲɤɚ; 12 – ɜɧɭɬɪɟɧɧɟ 

ɨɬɜɟɪɫɬɢɟ; 13 – ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɜɵɯɨɞɚ ɩɚɪɚ; 14 – ɲɧɟɤ; 15 – ɩɚɪɨɩɪɨɜɨɞɹɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ; 

16 – ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 17 – ɩɚɪɨɝɟɧɟɪɚɬɨɪ; 18 – ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɨɤ; 19 – ɤɨɧɭɫɧɵɣ 

ɲɧɟɤ. 

Ɋɢɫɭɧɨɤ 1.3 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɨɩɚɪɢɜɚɧɢɹ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ 

№2699190 

 

ɉɪɢ ɷɬɨɦ, ɨɜɚɥɶɧɵɣ ɤɨɪɩɭɫ ɢɦɟɟɬ ɩɚɪɨɜɭɸ ɪɭɛɚɲɤɭ ɢ ɜɧɭɬɪɟɧɧɢɟ 

ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɜɵɯɨɞɚ ɩɚɪɚ, ɚ ɩɨ ɰɟɧɬɪɭ ɭɫɬɚɧɨɜɥɟɧ ɩɭɫɬɨɬɟɥɵɣ ɜɚɥ, 

ɢɦɟɸɳɢɣ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɜɵɯɨɞɚ ɩɚɪɚ, ɧɚ ɩɭɫɬɨɬɟɥɨɦ ɜɚɥɭ ɭɫɬɚɧɨɜɥɟɧɵ 

ɲɧɟɤɨɜɵɟ ɧɚɜɢɜɤɢ ɩɨ ɜɵɫɨɬɟ ɤɨɩɢɪɭɸɳɢɟ ɮɨɪɦɭ ɨɜɚɥɶɧɨɝɨ ɤɨɪɩɭɫɚ 

ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɤɥɸɱɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɫɬɨɣɧɵɯ ɡɨɧ ɜ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ ɩɪɢ 

ɩɟɪɟɦɟɲɢɜɚɧɢɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɨɩɚɪɢɜɚɧɢɹ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 1 ɩɟɪɟɞɚɟɬ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɩɪɢɜɨɞɧɨɣ ɜɚɥ 2, ɱɟɪɟɡ 

ɩɟɪɟɞɚɬɨɱɧɭɸ ɦɭɮɬɭ 3 ɢ ɜɚɥɭ 4, ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɜ ɡɚɝɪɭɡɨɱɧɨɦ ɤɨɪɩɭɫɟ 5. ɇɚ 

ɜɚɥɭ 4 ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧ ɩɨɞɚɸɳɢɣ ɲɧɟɤ 7. Ɂɟɪɧɨ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ 

ɡɚɝɪɭɡɨɱɧɨɟ ɨɬɜɟɪɫɬɢɟ 6 ɧɚ ɩɨɞɚɸɳɢɣ ɲɧɟɤ 7 ɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɡɚɩɨɪɧɨɦɭ 

ɤɥɚɩɚɧɭ 8. ɉɪɢ ɫɨɡɞɚɧɢɢ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ 8 ɨɬɤɪɵɜɚɟɬɫɹ, 

ɢ ɡɟɪɧɨ ɩɨɫɬɭɩɚɟɬ ɜ ɨɜɚɥɶɧɵɣ ɤɨɪɩɭɫ 9 ɢɦɟɸɳɢɣ ɩɚɪɨɜɭɸ ɪɭɛɚɲɤɭ 11 ɢɡ 

ɤɨɬɨɪɨɣ ɩɚɪ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 12 ɩɨɞɚɟɬɫɹ ɜɧɭɬɪɶ ɨɜɚɥɶɧɨɝɨ ɤɨɪɩɭɫɚ 9. 



ȼɵɩɨɥɧɟɧɢɟ ɨɜɚɥɶɧɵɦ ɤɨɪɩɭɫɚ 9 ɢ ɲɧɟɤɨɜɵɯ ɜɢɬɤɨɜ 14 ɩɨ ɜɵɫɨɬɟ, 

ɩɨɜɬɨɪɹɸɳɢɦɢ ɮɨɪɦɭ ɨɜɚɥɚ ɤɨɪɩɭɫɚ 9, ɩɨɡɜɨɥɹɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɡɦɟɧɹɬɶ 

ɦɟɠɡɟɪɧɨɜɭɸ ɩɥɨɬɧɨɫɬɶ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɩɚɪɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɚɠɞɨɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɟɪɧɚ. ȼɚɥ 4 ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧ ɫ ɩɨɥɵɦ ɜɚɥɨɦ 10, 

ɢɦɟɸɳɟɝɨ ɨɬɜɟɪɫɬɢɹ 13 ɞɥɹ ɜɵɯɨɞɚ ɩɚɪɚ ɜɨ ɜɧɭɬɪɶ ɨɜɚɥɶɧɨɝɨ ɤɨɪɩɭɫɚ 9. ɉɪɢ 

ɜɪɚɳɟɧɢɢ ɩɨɥɨɝɨ ɜɚɥɚ 10 ɩɪɨɢɫɯɨɞɢɬ ɜɪɚɳɟɧɢɟ ɲɧɟɤɚ 14, ɤɨɬɨɪɵɣ 

ɩɟɪɟɦɟɲɢɜɚɟɬ ɢ ɩɟɪɟɦɟɳɚɟɬ ɡɟɪɧɨ ɜɧɭɬɪɢ ɨɜɚɥɶɧɨɝɨ ɤɨɪɩɭɫɚ 9 ɤ ɜɵɝɪɭɡɧɨɦɭ 

ɤɨɧɭɫɧɨɦɭ ɩɚɬɪɭɛɤɭ 18. ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɡɟɪɧɚ ɧɚ ɧɟɝɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɩɚɪ, 

ɩɨɫɬɭɩɚɸɳɢɣ ɢɡ ɨɬɜɟɪɫɬɢɣ 12, ɤɨɬɨɪɵɣ ɩɨɩɚɞɚɟɬ ɜ ɩɚɪɨɜɭɸ ɪɭɛɚɲɤɭ 11 ɩɨ 

ɩɚɪɨɩɨɞɜɨɞɹɳɢɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 15 ɨɬ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 16 

ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 17. Ʉɪɨɦɟ ɬɨɝɨ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɚɪ ɩɨɫɬɭɩɚɟɬ ɢɡ ɨɬɜɟɪɫɬɢɹ 13 

ɩɨɥɨɝɨ ɜɚɥɚ 10 ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ 16 ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ 17. 

Ɂɟɪɧɨ ɩɪɨɲɟɞɲɟɟ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɱɟɪɟɡ ɜɵɝɪɭɡɧɨɣ ɤɨɧɭɫɧɵɣ 

ɩɚɬɪɭɛɨɤ 18 ɜɵɝɪɭɡɧɵɦ ɤɨɧɭɫɧɵɦ ɲɧɟɤɨɦ 19 ɜɵɜɨɞɢɬɫɹ ɢɡ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢ 

ɷɬɨɦ ɜɵɝɪɭɡɧɨɣ ɤɨɧɭɫɧɵɣ ɲɧɟɤ 19 ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɡɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ ɊɎ 2280396 (ɪɢɫɭɧɨɤ 1.4) Д13Ж. ɍɫɬɚɧɨɜɤɚ ɫɨɞɟɪɠɢɬ 

ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧ ɡɚɝɪɭɡɨɱɧɵɣ ɢ 

ɜɵɝɪɭɡɧɨɣ ɲɥɸɡ, ɜɚɥ ɫ ɥɨɩɚɫɬɹɦɢ ɞɥɹ ɪɚɡɪɵɯɥɟɧɢɹ ɩɪɨɞɭɤɬɚ ɩɟɪɟɪɚɛɨɬɤɢ, 

ɫɢɫɬɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɞɜɨɞɚ ɬɟɩɥɚ, ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɩɨɞɚɱɢ ɩɚɪɚ ɢ ɫɢɫɬɟɦɭ ɷɥɟɤɬɪɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ ɊɎ 

2280396 ɪɚɛɨɬɚɟɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɢɧɰɢɩɭ. ɇɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ 

ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɜɤɥɸɱɚɸɬ ɪɚɛɨɱɢɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ 2. Ʉɚɤ ɬɨɥɶɤɨ ɜ 

ɫɢɫɬɟɦɟ 1 ɫɨɡɞɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɭɪɨɜɟɧɶ, ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɭɸ 

ɝɨɪɥɨɜɢɧɭ 5 ɡɚɝɪɭɠɚɸɬ ɨɩɪɟɞɟɥёɧɧɵɣ ɨɛɴɟɦ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɡɚɝɪɭɡɤɢ ɜɤɥɸɱɚɸɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɪɢɞɚɟɬ 

ɜɪɚɳɟɧɢɟ ɜɚɥɭ 8 ɫ ɥɨɩɚɬɤɚɦɢ 9, ɤɨɬɨɪɵɟ ɪɚɡɪɵɯɥɹɸɬ ɫɥɨɣ 

ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ , ɨɛɟɫɩɟɱɢɜɚɹ ɬɟɦ ɞɜɢɠɟɧɢɟ  ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ 

ɜɧɭɬɪɢ ɤɚɦɟɪɵ. 



 

 

1 – ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ; 2 – ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ; 3 – ɬɟɪɦɨɢɡɨɥɹɰɢɨɧɧɚɹ ɪɚɛɨɱɚɹ 

ɤɚɦɟɪɚ; 4 – ɡɚɳɢɬɧɵɣ ɤɨɠɭɯ; 5 – ɡɚɝɪɭɡɨɱɧɵɣ ɲɥɸɡ; 6 – ɮɨɪɫɭɧɤɚ; 7 – ɮɨɪɫɭɧɤɚ; 8 – ɜɚɥ; 

9-ɥɨɩɚɫɬɢ; 10 – ɡɚɜɢɯɪɢɬɟɥɶ ɩɨɬɨɤɚ; 11 – ɩɚɬɪɭɛɨɤ ɩɨɞɚɱɢ ɩɚɪɚ; 12 – ɜɵɝɪɭɡɧɨɣ ɲɥɸɡ. 

Ɋɢɫɭɧɨɤ 1.4 – ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɩɨ 

ɩɚɬɟɧɬɭ ɊɎ 2280396 

 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ, 

ɹɜɥɹɟɬɫɹ ɟё ɭɡɤɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɚ ɢɦɟɧɧɨ ɬɨɥɶɤɨ ɫɤɨɪɨɫɬɧɨɝɨ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɡɟɪɧɚ. 

ɉɪɨɩɚɪɢɜɚɬɟɥɶ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ № 1287936 (ɪɢɫɭɧɨɤ 1.5) ɫɨɞɟɪɠɢɬ 

ɤɚɦɟɪɭ ɩɪɨɩɚɪɢɜɚɧɢɹ 7, ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɫɨɟɞɢɧɟɧɚ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 4 ɫɨ ɲɧɟɤɨɦ 14. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɭɫɬɪɨɣɫɬɜɚ 

4 ɜɵɲɟ ɡɚɝɪɭɡɨɱɧɨɝɨ ɨɤɧɚ 12 ɭɫɬɚɧɨɜɥɟɧɨ ɫɨɩɥɨ 5, ɪɚɡɦɟɳɟɧɧɨɟ ɜ ɡɚɡɨɪɟ 

ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɨɣ ɤɨɪɩɭɫɚ 11 ɢ ɲɧɟɤɨɦ 14. ɋɨɩɥɨ 5 ɭɫɬɚɧɨɜɥɟɧɨ 

ɩɨɞ ɭɝɥɨɦ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɪɚɜɧɵɦ ɧɚɤɥɨɧɭ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ 

ɲɧɟɤɚ 4 ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɟɝɨ ɜɪɚɳɟɧɢɹ Д14Ж. 



 

1 – ɩɢɬɚɸɳɢɣ ɤɨɧɜɟɣɟɪ; 2 – ɡɚɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟɪ; 3 – ɚɫɩɢɪɚɰɢɨɧɧɵɣ ɩɚɬɪɭɛɨɤ;  

4 – ɜɟɪɬɢɤɚɥɶɧɨɟ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ; 5 – ɫɨɩɥɨ; 6 – ɩɚɬɪɭɛɨɤ ɩɨɞɜɨɞɚ ɩɚɪɚ;  

7 – ɩɪɨɩɚɪɨɱɧɚɹ ɤɚɦɟɪɚ; 8 – ɡɚɝɪɭɡɨɱɧɵɣ ɩɚɬɪɭɛɨɤ; 9 – ɞɨɡɚɬɨɪ; 10 – ɞɚɬɱɢɤ ɭɪɨɜɧɹ ɡɟɪɧɚ;  

11 – ɤɨɪɩɭɫ; 12 – ɡɚɝɪɭɡɨɱɧɨɟ ɨɤɧɨ; 13 – ɜɢɬɤɢ; 14 – ɲɧɟɤ; 15 – ɳɟɥɶ; 16 – ɧɢɠɧɹɹ ɤɪɨɦɤɚ. 

Ɋɢɫɭɧɨɤ 1.5 – ɉɪɨɩɚɪɢɜɚɬɟɥɶ ɡɟɪɧɚ ɩɨ ɩɚɬɟɧɬɭ № 1287936 

 

ɉɪɨɩɚɪɢɜɚɬɟɥɶ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  Ɂɟɪɧɨ, ɩɨɞɥɟɠɚɳɟɟ 

ɜɥɚɝɨɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɟ, ɢɡ ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ ɩɨɫɬɭɩɚɟɬ ɢɡ 

ɡɚɝɪɭɡɨɱɧɨɝɨ ɛɭɧɤɟɪɚ 2 ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɢɬɚɸɳɢɣ ɤɨɧɜɟɣɟɪ 1 ɢ ɩɨɞɚɟɬɫɹ 

ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɨɟ ɨɤɧɨ ɜ ɤɨɪɩɭɫ 11 ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 4. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɢɡ ɩɚɬɪɭɛɤɚ 6 ɱɟɪɟɡ ɳɟɥɶ ɫɨɩɥɚ 5 ɜ ɤɨɪɩɭɫ 11 

ɜɜɨɞɢɬɫɹ ɫɬɪɭɹ ɩɚɪɚ.   

 ɉɪɢ ɩɨɞɴɟɦɟ ɡɟɪɧɚ ɲɧɟɤɨɦ 14 ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɨɧɨ ɩɪɨɧɢɡɵɜɚɟɬɫɹ ɩɨɬɨɤɨɦ ɩɚɪɚ, ɞɜɢɠɭɳɟɝɨɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɜɢɬɤɨɜ, ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɚɤɬɢɜɧɨɟ 

ɩɟɪɟɦɟɳɟɧɢɟ ɡɟɪɧɚ ɫ ɩɚɪɨɦ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɪɧɚ ɛɵɫɬɪɨ 

ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɭɜɥɚɠɧɹɟɬɫɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɬɪɭɹ ɩɚɪɚ, ɞɜɢɝɚɹɫɶ ɩɨ ɫɩɢɪɚɥɢ ɜ 

ɤɨɪɩɭɫɟ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ ɡɟɪɧɚ ɜ ɤɚɦɟɪɭ 7. 

ɉɪɨɩɚɪɢɜɚɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɨɣɱɢɜɨɟ ɜɵɩɨɥɧɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɟɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɧɚɞёɠɧɨɫɬɶ ɩɪɨɩɚɪɢɜɚɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 

ɩɪɨɩɚɪɢɜɚɧɢɹ. 



Ɋɚɫɫɦɨɬɪɢɦ ɢɧɧɨɜɚɰɢɨɧɧɵɣ ɩɚɬɟɧɬ KZ ɩɪɨɩɚɪɢɜɚɬɟɥɶ ɞɥɹ ɡɟɪɧɚ 
№25544 (ɪɢɫɭɧɨɤ 1.6) [15].  

ɉɪɨɩɚɪɢɜɚɬɟɥɶ ɞɥɹ ɡɟɪɧɚ ɫɨɞɟɪɠɢɬ ɜɟɪɬɢɤɚɥɶɧɭɸ ɪɚɛɨɱɭɸ ɤɚɦɟɪɭ, 

ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜɧɭɬɪɢ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜɧɭɬɪɢ ɟё ɡɦɟɟɜɢɤ 

ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ ɜɜɨɞɚ ɩɚɪɚ ɜ ɪɚɛɨɱɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢ ɬɪɭɛɭ ɫɛɪɨɫɚ 

ɞɚɜɥɟɧɢɹ, ɩɪɢёɦɧɵɣ ɢ ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɤɢ ɫ ɡɚɬɜɨɪɚɦɢ, ɜɟɧɬɢɥɢ, ɦɚɧɨɦɟɬɪ, 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɢ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɨɩɚɪɢɜɚɬɟɥɶ ɨɬɥɢɱɚɟɬɫɹ 

ɬɟɦ, ɱɬɨ ɢɦɟɟɬ ɤɨɧɞɟɧɫɚɬɨɨɬɜɨɞɱɢɤ, ɧɚɤɨɩɢɬɟɥɶɧɭɸ ёɦɤɨɫɬɶ, ɧɚɫɨɫ ɢ 

ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɜɨɞɵ ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɰɢɤɥɭ. 

 

 

1 – ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ; 2 – ɡɦɟɟɜɢɤ; 3 – ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɛɥɨɤ, 4 – ɩɪɢɟɦɧɵɣ ɩɚɬɪɭɛɨɤ;  

5 – ɜɵɝɪɭɡɧɨɣ ɩɚɬɪɭɛɨɤ; 6,7 – ɡɚɬɜɨɪɵ; 8 – ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɶ; 9,10 – ɬɪɭɛɨɩɪɨɜɨɞ;  



11,12,13 – ɜɟɧɬɢɥɢ; 14 – ɦɚɧɨɦɟɬɪ; 15 – ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; 16 – ɩɭɥɶɬ 

ɭɩɪɚɜɥɟɧɢɹ; 17 – ɤɨɧɞɟɧɫɚɬɨɨɬɜɨɞɱɢɤ; 18 – ɧɚɤɨɩɢɬɟɥɶɧɚɹ ёɦɤɨɫɬɶ; 19 – ɧɚɫɨɫ; 20 – 

ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ. 

Ɋɢɫɭɧɨɤ 1.6 – ɂɧɧɨɜɚɰɢɨɧɧɵɣ ɩɚɬɟɧɬ KZ ɩɪɨɩɚɪɢɜɚɬɟɥɶ ɞɥɹ ɡɟɪɧɚ 

№25544 

 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɷɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɸɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ, 

ɩɨɬɪɟɛɧɨɫɬɶ ɝɪɨɦɨɡɞɤɨɝɨ ɢ ɫɥɨɠɧɨɝɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɛɨɥɶɲɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ, ɩɨɜɵɲɟɧɧɵɯ ɷɧɟɪɝɨɡɚɬɪɚɬ, ɚ 

ɬɚɤɠɟ ɧɟɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

Ɂɟɪɧɨ, ɨɱɢɳɟɧɧɨɟ ɨɬ ɫɨɪɧɵɯ ɢ ɡɟɪɧɨɜɵɯ ɩɪɢɦɟɫɟɣ ɧɚ ɡɟɪɧɨɜɨɦ 

ɫɟɩɚɪɚɬɨɪɟ ɢ ɬɪɢɟɪɟ, ɢ ɩɪɨɩɭɳɟɧɧɨɟ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɮɟɪɪɨɩɪɢɦɟɫɟɣ ɱɟɪɟɡ 

ɦɚɝɧɢɬɵ, ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɡɟɪɧɚ 1, 

ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 2 ɫ ɩɨɦɨɳɶɸ ɩɢɬɚɬɟɥɹ 3 ɢ ɩɨɞɜɟɪɝɚɸɬ 

ɨɛɪɚɛɨɬɤɟ ɩɚɪɨɦ. ɉɨɫɥɟ ɩɪɨɩɚɪɢɜɚɬɟɥɹ ɡɟɪɧɨ ɫ ɜɥɚɠɧɨɫɬɶɸ 16…18% 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɢɬɚɬɟɥɹ 4 ɩɨ ɥɢɧɢɹɦ ɧɚɩɪɚɜɥɹɸɬ ɜ ɛɭɧɤɟɪɵ ɞɥɹ 

ɬɟɪɦɨɜɥɚɝɨɜɵɪɚɜɧɢɜɚɧɢɹ 5, ɝɞɟ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ ɜɵɞɟɪɠɢɜɚɸɬ ɞɥɹ 

ɭɫɢɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ. 

ȼɵɞɟɪɠɚɧɧɨɟ ɜ ɛɭɧɤɟɪɚɯ 5 ɡɟɪɧɨ ɩɨɞɚɸɬ ɜ ɫɭɲɢɥɤɭ 6, ɝɞɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɟɝɨ ɞɨɜɟɞɟɧɢɟ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɞɨ 15 % ɫ 

ɩɨɦɨɳɶɸ ɩɚɪɚ , ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɛɨɥɟɟ 1000ɋ 

Ɉɬɯɨɞɵ ɢ ɧɟɞɨɲɟɥɭɲɟɧɧɵɟ ɫɟɦɟɧɚ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɩɨɫɥɟ 

ɲɟɥɭɲɟɧɢɹ, ɢɡ ɛɭɧɤɟɪɨɜ 24 ɲɧɟɤɨɜɵɦɢ ɩɢɬɚɬɟɥɹɦɢ ɩɨɞɚɸɬ ɜ ɜɟɫɨɜɨɣ 

ɞɨɡɚɬɨɪ, ɨɬɤɭɞɚ ɡɚɬɟɦ ɞɨɡɢɪɭɸɬ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜ ɫɦɟɫɢɬɟɥɶ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ 29. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɫɦɟɫɢɬɟɥɶ 29 ɢɡ ɛɭɧɤɟɪɨɜ 23 ɫ 

ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɵɯ ɩɢɬɚɬɟɥɟɣ 25 ɢ ɜɟɫɨɜɨɝɨ ɞɨɡɚɬɨɪɚ 27 ɞɨɡɢɪɭɸɬ 

ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ɉɨɫɥɟ ɫɦɟɫɢɬɟɥɹ ɩɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ ɜɧɚɱɚɥɟ 

ɧɚɩɪɚɜɥɹɸɬ ɜ ɨɩɟɪɚɬɢɜɧɵɣ ɛɭɧɤɟɪ 30, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɞɚɥɟɟ ɨɛɟɫɩɟɱɢɬɶ 

ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ ɫɦɟɫɢ ɜ ɷɤɫɬɪɭɞɟɪ 31, ɨɫɧɚɳɟɧɧɵɣ ɝɪɟɸɳɟɣ ɪɭɛɚɲɤɨɣ. 



2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ  

 

2.1  ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ 

 

 ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ (ɪɢɫɭɧɨɤ 2.1.) ɪɚɛɨɬɚɟɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɂɟɪɧɨ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ, ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɥɢɧɢɸ ɞɨɫɬɚɜɥɹɸɬɫɹ ɢɡ ɫɤɥɚɞɨɜ ɢ ɜɵɝɪɭɠɚɸɬɫɹ ɜ ɪɚɛɨɱɢɟ 

ɟɦɤɨɫɬɢ 1, ɨɬɤɭɞɚ ɝɪɟɱɢɯɚ ɞɨɡɢɪɨɜɚɧɨ ɜɡɜɟɲɢɜɚɟɬɫɹ ɧɚ ɜɟɫɚɯ 2 ɢ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ ɜ ɫɟɩɚɪɚɬɨɪɵ 2, ɝɞɟ ɧɚ ɫɢɬɚɯ 

ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɪɚɡɧɵɟ ɩɪɢɦɟɫɢ. ɉɨɫɥɟ ɫɟɩɚɪɚɬɨɪɚ ɢɫɯɨɞɧɵɣ 

ɩɪɨɞɭɤɬ ɩɨɩɚɞɚɟɬ ɜ ɤɚɦɧɟɨɬɞɟɥɢɬɟɥɶ 4, ɝɞɟ ɪɚɡɞɟɥɹɸɬɫɹ ɦɢɧɟɪɚɥɶɧɵɟ 

ɩɪɢɦɟɫɢ. 

 ɉɨɫɥɟ ɤɚɦɧɟɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɡɟɪɧɨ ɝɪɟɱɢɯɢ ɩɨɩɚɞɚɟɬ ɜ ɪɚɫɫɟɜɵ 

5, ɝɞɟ ɨɬ ɧɟɝɨ ɨɬɞɟɥɹɸɬɫɹ ɬɪɭɞɧɨɨɬɞɟɥɢɦɵɟ ɩɪɢɦɟɫɢ  ɢ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɪɚɫɫɟɜɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɫɢɬ ɫ ɬɪɟɦɹ ɭɪɨɜɧɹɦɢ, 

ɤɪɭɝɥɵɟ, ɩɪɨɞɨɥɝɨɜɚɬɵɟ ɢ ɬɪɟɭɝɨɥɶɧɵɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɰɟɫɫ 

ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɪɚɡɞɟɥɹɬɶ ɡɟɪɧɨ ɨɬ 

ɩɪɢɦɟɫɟɣ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚ ɭɪɨɜɧɟ ɩɪɨɞɨɥɝɨɜɚɬɵɯ ɨɬɜɟɪɫɬɢɣ ɩɪɨɢɫɯɨɞɢɬ 

ɪɚɡɞɟɥɟɧɢɟ ɦɟɥɤɢɯ ɡɟɪɟɧ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɣ ɤɭɥɶɬɭɪɵ, ɚ ɧɚ ɭɪɨɜɧɟ 

ɬɪɟɭɝɨɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɪɚɡɞɟɥɹɟɬɫɹ ɞɢɤɚɹ ɪɟɞɶɤɚ ɢ ɞɪ. 

ɉɨɫɥɟ ɪɚɫɫɟɜɨɜ ɨɱɢɳɟɧɧɵɣ ɩɪɨɞɭɤɬ ɩɨɩɚɞɚɟɬ ɜ ɚɫɩɢɪɚɬɨɪ 6, ɜ ɤɨɬɨɪɨɦ 

ɨɬɞɟɥɹɸɬɫɹ ɥɟɝɤɢɟ ɩɪɢɦɟɫɢ, ɚ ɩɪɨɲɟɞɲɟɟ ɞɚɥɶɲɟ ɡɟɪɧɨ ɧɚ ɬɪɢɟɪɚɯ-

ɨɜɫɸɝɨɨɬɛɨɪɧɢɤɚɯ 7 ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɞɥɢɧɧɵɯ ɩɪɢɦɟɫɟɣ. Ɉɬɞɟɥɟɧɧɨɟ ɨɬ 

ɞɥɢɧɧɵɯ ɩɪɢɦɟɫɟɣ ɡɟɪɧɨ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɟɦɤɨɫɬɹɯ 8, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ 

ɧɚɞ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɩɚɪɨɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 



ɨɛɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɜɚɥɶɧɵɣ ɫɨɫɭɞ, ɜ ɤɨɬɨɪɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ ɩɨ ɡɚɞɚɧɧɨɦɭ ɰɢɤɥɭ. 

ɉɪɨɲɟɞɲɟɟ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɡɟɪɧɨ ɞɚɥɟɟ ɜɵɝɪɭɠɚɟɬɫɹ ɜ 

ɤɨɧɞɢɰɢɨɧɧɭɸ ɫɭɲɢɥɤɭ 10, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɧɚɝɪɟɜɚɬɶ ɡɚ ɫɱɟɬ ɩɚɪɨɜɵɯ 

ɬɪɭɛ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɞɨɜɟɞɟɧɢɟ ɡɟɪɧɚ ɞɨ ɜɥɚɠɧɨɫɬɢ 14%. 

Ⱦɨɜɟɞɟɧɧɨɟ ɞɨ ɨɩɬɢɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɡɟɪɧɨ ɨɯɥɚɠɞɚɸɬ ɜ ɨɯɥɚɞɢɬɟɥɶɧɵɯ 

ɤɨɥɨɧɤɚɯ 11 ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ 100ɋ. 

ɉɨɫɥɟ ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɨɥɨɧɤɢ ɡɟɪɧɨ ɲɟɥɭɲɚɬ  ɜ ɲɟɥɭɲɢɥɶɧɵɯ 

ɦɚɲɢɧɚɯ. Ⱦɚɧɧɵɣ ɷɬɚɩ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɨɬ ɹɞɪɚ ɡɟɪɧɚ ɟɝɨ ɩɥɟɧɤɢ. 

Ɉɬɞɟɥɟɧɧɨɟ ɹɞɪɨ ɝɪɟɱɢɯɢ ɞɚɥɟɟ ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɦɚɲɢɧɭ ɢɥɢ 

ɪɚɫɫɟɜ 12, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɮɪɚɤɰɢɢ.  

Ɋɚɡɞɟɥɟɧɢɟ ɧɚ ɮɪɚɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɬɚɤ ɤɚɤ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɫɟɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜ 

ɧɟɣ ɨɫɬɚɜɚɥɨɫɶ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟ ɦɟɥɤɢɯ ɱɚɫɬɟɣ. 

ɉɪɨɰɟɫɫ ɤɚɥɢɛɪɨɜɚɧɢɹ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɱɢɬɚɟɬɫɹ ɨɱɟɧɶ ɜɚɠɧɵɦ, ɬɚɤ 

ɤɚɤ ɨɬ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɜɢɫɢɬ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɲɟɥɭɲɟɧɧɵɯ ɡɟɪɟɧ. ɋɚɦ 

ɩɪɨɰɟɫɫ ɲɟɥɭɲɟɧɢɹ ɜ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɨɢɡɜɨɞɹɬ ɜ ɨɫɧɨɜɧɨɦ 

ɧɚ ɜɚɥɶɰɨɜɵɯ ɫɬɚɧɤɚɯ 13, ɦɟɬɨɞɨɦ ɫɠɚɬɢɹ ɢ ɫɞɜɢɝɚ ɩɨ ɚɛɪɚɡɢɜɧɵɦ 

ɩɨɜɟɪɯɧɨɫɬɹɦ ɜɚɥɶɰɨɜ.  

Ɂɟɪɧɨ, ɨɱɢɳɟɧɧɨɟ ɨɬ ɫɨɪɧɵɯ ɢ ɡɟɪɧɨɜɵɯ ɩɪɢɦɟɫɟɣ ɧɚ ɡɟɪɧɨɜɨɦ 

ɫɟɩɚɪɚɬɨɪɟ ɢ ɬɪɢɟɪɟ, ɢ ɩɪɨɩɭɳɟɧɧɨɟ ɞɥɹ ɭɥɚɜɥɢɜɚɧɢɹ ɮɟɪɪɨɩɪɢɦɟɫɟɣ ɱɟɪɟɡ 

ɦɚɝɧɢɬɵ, ɧɚɩɪɚɜɥɹɸɬ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɡɟɪɧɚ 1, 

ɚ ɡɚɬɟɦ ɩɨɞɚɸɬ ɜ ɩɪɨɩɚɪɢɜɚɬɟɥɶ 2 ɫ ɩɨɦɨɳɶɸ ɩɢɬɚɬɟɥɹ 3 ɢ ɩɨɞɜɟɪɝɚɸɬ 

ɨɛɪɚɛɨɬɤɟ ɩɚɪɨɦ. ɉɨɫɥɟ ɩɪɨɩɚɪɢɜɚɬɟɥɹ ɡɟɪɧɨ ɫ ɜɥɚɠɧɨɫɬɶɸ 16…18% 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɢɬɚɬɟɥɹ 4 ɩɨ ɥɢɧɢɹɦ ɧɚɩɪɚɜɥɹɸɬ ɜ ɛɭɧɤɟɪɵ ɞɥɹ 

ɬɟɪɦɨɜɥɚɝɨɜɵɪɚɜɧɢɜɚɧɢɹ 5, ɝɞɟ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ ɜɵɞɟɪɠɢɜɚɸɬ ɞɥɹ 

ɭɫɢɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ. 



ȼɵɞɟɪɠɚɧɧɨɟ ɜ ɛɭɧɤɟɪɚɯ 5 ɡɟɪɧɨ ɩɨɞɚɸɬ ɜ ɫɭɲɢɥɤɭ 6, ɝɞɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɟɝɨ ɞɨɜɟɞɟɧɢɟ ɞɨ ɤɨɧɞɢɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɞɨ 15 % ɫ 

ɩɨɦɨɳɶɸ ɩɚɪɚ , ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɛɨɥɟɟ 1000ɋ 

Ɉɬɯɨɞɵ ɢ ɧɟɞɨɲɟɥɭɲɟɧɧɵɟ ɫɟɦɟɧɚ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɩɨɫɥɟ 

ɲɟɥɭɲɟɧɢɹ, ɢɡ ɛɭɧɤɟɪɨɜ 24 ɲɧɟɤɨɜɵɦɢ ɩɢɬɚɬɟɥɹɦɢ ɩɨɞɚɸɬ ɜ ɜɟɫɨɜɨɣ 

ɞɨɡɚɬɨɪ, ɨɬɤɭɞɚ ɡɚɬɟɦ ɞɨɡɢɪɭɸɬ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜ ɫɦɟɫɢɬɟɥɶ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ 29. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɫɦɟɫɢɬɟɥɶ 29 ɢɡ ɛɭɧɤɟɪɨɜ 23 ɫ 

ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɵɯ ɩɢɬɚɬɟɥɟɣ 25 ɢ ɜɟɫɨɜɨɝɨ ɞɨɡɚɬɨɪɚ 27 ɞɨɡɢɪɭɸɬ 

ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ɉɨɫɥɟ ɫɦɟɫɢɬɟɥɹ ɩɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ ɜɧɚɱɚɥɟ 

ɧɚɩɪɚɜɥɹɸɬ ɜ ɨɩɟɪɚɬɢɜɧɵɣ ɛɭɧɤɟɪ 30, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɞɚɥɟɟ ɨɛɟɫɩɟɱɢɬɶ 

ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ ɫɦɟɫɢ ɜ ɷɤɫɬɪɭɞɟɪ 31, ɨɫɧɚɳɟɧɧɵɣ ɝɪɟɸɳɟɣ ɪɭɛɚɲɤɨɣ. 
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ɫɬɚɧɨɤ; 14-ɛɭɧɤɟɪ; 15-ɚɫɩɢɪɚɬɨɪ; 16-ɪɚɫɫɟɜ; 17-ɚɫɩɢɪɚɬɨɪ; 18-ɩɚɞɞɢ-ɦɚɲɢɧɚ; 19-

ɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ; 20-ɜɟɫɵ; 21-ɫɢɥɨɫ; 22-ɮɚɫɨɜɨɱɧɚɹ ɦɚɲɢɧɚ; 23-ɭɩɚɤɨɜɨɱɧɚɹ ɦɚɲɢɧɚ. 

 Ɋɢɫɭɧɨɤ 2.1 – ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ 



ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɜɚɥɶɰɟɞɟɤɨɜɵɯ ɫɬɚɧɤɨɜ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɦɚɥɭɸ 

ɞɪɨɛɢɦɨɫɬɶ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɡɟɪɧɚ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɫɨɪɬɢɪɨɜɚɧɢɟ ɲɟɥɭɲɟɧɧɨɝɨ ɡɟɪɧɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɚɫɫɟɜɚɯ 

16, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪɚɡɞɟɥɢɬɶ ɢɫɤɨɦɵɣ ɩɪɨɞɭɤɬ ɧɚ 4…5 ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ. 

ɉɪɢ ɷɬɨɦ, ɧɟɞɨɲɟɥɭɲɟɧɵɟ ɫɟɦɟɧɚ, ɜɵɝɪɭɠɟɧɧɵɟ ɫɯɨɞɨɦ ɫɢɬ, ɩɨɫɥɟ 

ɨɬɞɟɥɟɧɢɹ ɨɬ ɧɢɯ ɥɭɡɝɢ ɜ ɚɫɩɢɪɚɰɢɨɧɧɵɯ ɤɨɥɨɧɤɚɯ 17 ɩɟɪɟɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ 

ɩɨɜɬɨɪɧɨɟ ɲɟɥɭɲɟɧɢɟ , ɨɛɪɚɬɧɨ ɜ ɜɚɥɶɰɟɞɟɤɨɜɵɟ ɫɬɚɧɤɢ. 

Ɉɬɞɟɥɟɧɧɚɹ ɨɬ ɦɟɥɤɢɯ ɩɪɢɦɟɫɟɣ ɧɚ ɚɫɩɢɪɚɬɨɪɟ ɤɪɭɩɚ , ɞɥɹ ɨɬɞɟɥɟɧɢɹ 

ɹɞɪɢɰɵ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɩɚɞɞɢ-ɦɚɲɢɧɭ 18 ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɟɪɟɡ 

ɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ 19. 

ɉɪɨɲɟɞɲɚɹ ɱɟɪɟɡ ɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ ɤɪɭɩɚ ɞɚɥɟɟ ɜɡɜɟɲɢɜɚɟɬɫɹ ɧɚ 

ɜɟɫɚɯ 10 ɢ ɜɵɝɪɭɠɚɟɬɫɹ ɜ ɫɢɥɨɫɵ 20 ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɯɪɚɧɟɧɢɹ. 

 

2.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

Ɉɛɴёɦ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

                                   � = ݍ ∙ ݎ ∙ ͳͲͲͲ/ʹͶ ∙ mv ∙ K௨, ɦ3                        (2.1) 

ɝɞɟ: q- ɤɨɥɢɱɟɫɬɜɨ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɦɚɲɢɧɭ, ɬ/ɱ; 

        r – ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɦɚɲɢɧɟ, ɱ; 

        mv - ɨɛɴёɦɧɚɹ ɦɚɫɫɚ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɤɝ/ɦ; 

        Кu- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɣ ёɦɤɨɫɬɢ ɦɚɲɢɧɵ. 

                             V = ͵,ʹ ∙ Ͳ,ͳ͸ ∙ ͳͲͲͲ/ʹͶ ∙ ͸ʹʹ ∙ Ͳ,ͺͷ = Ͳ,ͳͷ. 

Ɉɛɳɭɸ ɜɦɟɫɬɢɦɨɫɬɶ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ:                              Е = V ∙ mv/ͳͲͲͲ, ˕                                                               (2.2) 

ɝɞɟ: V- ɨɛɴёɦ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ȽТɈ, ɦ; 

        mv - ɨɛɴёɦɧɚɹ ɦɚɫɫɚ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

                                     E = Ͳ,ͳͷ ∙ ͸ʹʹ/ͳͲͲͲ = Ͳ,͵ͳ ˕.  

 Ɉɛɳɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɡɚ 10 ɦɢɧɭɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 



ܳ =  ͳͲ,                                                             ሺʹ.͵ሻܧ

ܳ = ͵ͳͲͳͲ = ͵ͳ ˍˆ/ˏˋː 

 

ɉɟɪɟɜɨɞɢɦ ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɬ/ɱɚɫ: ܳ = ͵ͳ ∙ ͳͲͲͲ/͵͸ͲͲ = ͺ,͸ ˕/˚ 

ɇɟɨɛɯɨɞɢɦɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ȽТɈ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: � = �ܳ ,                                                                             ሺʹ.Ͷሻ 

ɝɞɟ: Q-ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ȽТɈ, ɬ/ɱ; 

η – КɉȾ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ȽТɈ. 

N=8,6 / 0,9=9,5 ɤȼɬ. 

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Эˊ = N ∙ t˔ˏ,   (2.5) 

ɝɞɟ tɫɦ  – ɜɪɟɦɹ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɡɚ ɫɦɟɧɭ, ɱ (tɫɦ=8 ɱ);  

       N – ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ (N=7,5 ɤȼɬ/ɱ).  Эˊ = ͻ,ͷ ∙ ͺ = ͹͸ ˍВ˕ ˔ˏ. 
 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɫɟɣ ɥɢɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: ܳ� = � ∙ ܳ� ɬ/ɫɭɬ,          (2.6) 

ɝɞɟ  ܳ� – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɬ/ɫɭɬ; 

 � – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɤɪɭɩɹɧɵɯ ɤɭɥɶɬɭɪ � = ͳ,ʹ; 

 ܳ� – ɡɚɞɚɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɫɟɣ ɥɢɧɢɢ, ɬ/ɫɭɬ. ܳ� = ͳ,ʹ ∙ ͳͷ = ͳͺ ɬ/ɫɭɬ. 

 

ɇɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ 

ɜɦɟɫɬɢɦɨɫɬɢ ɜɫɟɯ ɩɪɢɟɦɧɵɯ ɛɭɧɤɟɪɨɜ.  



Ɉɛɴɟɦ ɩɪɢёɦɧɵɯ ɛɭɧɤɟɪɨɜ ɞɥɹ ɢɫɯɨɞɧɨɝɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: � = ொ�∙�∙ଵ଴଴଴ଶସ∙�∙Кɢ
 ɦ3,                 (2.7) 

ɝɞɟ V- ɨɛɴɟɦ ɩɪɢёɦɧɵɯ ɛɭɧɤɟɪɨɜ, ɦ3 

Qp- ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɫɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɬ/ɫɭɬ; � – ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɞɭɤɬɚ ɜ ɩɪɢёɦɧɨɦ ɛɭɧɤɟɪɟ, ɱ (ɧɚ 24-

30 ɱ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ); � – ɨɛɴɟɦɧɚɹ ɦɚɫɫɚ ɩɪɨɞɭɤɬɚ, ɤɝ/ɦ3 (ɝɪɟɱɢɯɚ ɤɪɭɩɹɧɚɹ 500ɤɝ/ɦ3); 

Ʉɢ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɧɤɟɪɚ (Ʉɢ = 0,6 ɩɪɢ ɨɬɧɨɲɟɧɢɢ 

ɜɵɫɨɬɵ ɤ ɲɢɪɢɧɟ, ɪɚɜɧɨɦ 1). � = ଵ଼∙ଶସ∙ଵ଴଴଴ଶସ∙ହ଴଴∙଴,଺ = ͸Ͳ ɦ3. 

 

ȼɨɡɞɭɲɧɨ-ɫɢɬɨɜɵɣ ɫɟɩɚɪɚɬɨɪ Ⱥ1-ȻɆɋ-6  

ɉɚɫɩɨɪɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 6 ɬ/ɱɚɫ = 6∙8=48 ɬ/ɫɭɬ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ - 5,05 ɤȼɬ 

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɩɚɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,           (2.8) 

ɝɞɟ ܳ˔˖˕. – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɩɚɪɚɬɨɪɚ, ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = Ͷͺ ∙ ͸ʹ = ʹͻ͹͸  ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɨɡɞɭɲɧɨ-ɫɢɬɨɜɨɝɨ ɫɟɩɚɪɚɬɨɪɚ ɡɚ ɨɞɧɭ ɫɦɟɧɭ 

ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: �˔ˏ = � ∙ �,           (2.9) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ, ɫɟɩɚɪɚɬɨɪɚ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͷ,Ͳͷ ∙ ͺ = ͶͲ,Ͷ ˍВ˕ · ˔ˏˈː˃ 

 ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɨɡɞɭɲɧɨ-ɫɢɬɨɜɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: �˔˖˕ = �˔˓ ∙ �,    (2.10) 



ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ  ɫɟɩɚɪɚɬɨɪɚ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͷ,Ͳͷ ∙ ͳ͸ = ͺͲ,ͺ ˍВ˕ · ˔˖˕ˍˋ. 
 

 Ʉɚɦɧɟɨɬɛɨɪɧɢɤ Ɋ1-ȻɄɆ-6 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ –6 ɬ/ɱ = 6 ∙ ͺ = Ͷͺ ˕/˔˖˕ 

Ɇɨɳɧɨɫɬɶ – 0,3 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɦɧɟɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ Ɋ1-ȻɄɆ-6 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,          (2.11) 

ɝɞɟ ܳ˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɦɧɟɨɬɞɟɥɢɬɟɥɶɧɨɣ 

ɦɚɲɢɧɵ, ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = Ͷͺ ∙ ͸ʹ = ʹͻ͹͸ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɚɦɧɟɨɬɛɨɪɧɢɤɚ ɡɚ ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,     (2.12) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɤɚɦɧɟɨɬɛɨɪɧɢɤɚ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = Ͳ,͵ ∙ ͺ = ʹ,Ͷ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɚɦɧɟɨɬɛɨɪɧɢɤɚ: �˔˖˕ = �˔˓ ∙ �,      (2.13) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ, ɤɚɦɧɟɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = Ͳ,͵ ∙ ͳ͸ = Ͷ,ͺ ˍВ˕ · ˔˖˕ˍˋ. 
 

Ⱥɫɩɢɪɚɰɢɨɧɧɚɹ ɤɨɥɨɧɤɚ Ⱥ1-ȻɄȺ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 3,3 ɬ/ɱ = 3,3∙8=26,4 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 0,4 ɤȼɬ  



Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɨɥɨɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,           (2.14) 

ɝɞɟ ܳ˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɨɥɨɧɤɢ, 

ɬ/ɫɭɬɤɢ; 

T - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = ʹ͸,Ͷ ∙ ͸ʹ = ͳ͸͵͸ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɨɥɨɧɤɢ ɡɚ ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ 

ɩɨ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,      (2.15) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɨɥɨɧɤɢ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = Ͳ,Ͷ ∙ ͺ = ͵,ʹ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɨɥɨɧɤɢ: �˔˖˕ = �˔˓ ∙ �,       (2.16) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ, ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɨɥɨɧɤɢ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = Ͳ,Ͷ ∙ ͳ͸ = ͸,Ͷ ˍВ˕ · ˔˖˕ˍˋ. 
 

Ɍɪɢɟɪ - ɨɜɫɸɝɨɨɬɛɨɪɧɢɤ Ⱥ9-ɍɌ2Ɉ-6 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 6 ɬ/ɱ = 6∙8=48 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 0,28 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,         (2.17) 

ɝɞɟ ܳ˔˖˕. – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɢɟɪɚ, ɬ/ɫɭɬɤɢ; 

T – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = Ͷͺ ∙ ͸ʹ = ʹͻ͹͸ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɚɧɨɜɤɢ ɡɚ ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,        (2.18) 



ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɬɪɢɟɪɚ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = Ͳ,ʹͺ ∙ ͺ = ʹ,ʹͶ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɪɢɟɪɚ: �˔˖˕ = �˔˓ ∙ �,       (2.19) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɬɪɢɟɪɚ, ɤȼɬ 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = Ͳ,ʹͺ ∙ ͳ͸ = Ͷ,Ͷͺ ˍВ˕ · ˔˖˕ˍˋ. 
 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ – 8,6 ɬ/ɱ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 8,6 ɬ/ɱ = 6,6∙8=52,8 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 9,5 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ȽɌɈ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,         (2.17) 

ɝɞɟ ܳ˔˖˕. – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɬ/ɫɭɬɤɢ; 

T – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = ͷʹ,ͺ ∙ ͸ʹ = ͵ʹ͵͹ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɚɧɨɜɤɢ ɡɚ ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,        (2.18) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͻ,ͷ ∙ ͺ = ͹͸ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɩɚɪɢɜɚɬɟɥɹ: �˔˖˕ = �˔˓ ∙ �,       (2.19) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɤȼɬ 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͻ,ͷ ∙ ͳ͸ = ͳͷʹ ˍВ˕ · ˔˖˕ˍˋ. 
 



ɉɚɪɨɜɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɫɭɲɢɥɤɚ ȼɋ-8-49 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 0,7- 0,9 ɬ/ɱ = 0,8∙8=6,4 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 0,5 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,         (2.20) 

ɝɞɟ ܳ˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ, 

ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = ͸,Ͷ ∙ ͸ʹ = ͵ͻ͸ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ ɡɚ ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ 

ɩɨ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,         (2.21) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = Ͳ,ͷ ∙ ͺ = Ͷ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ: �˔˖˕ = �˔˓ ∙ �,       (2.22) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ, ɤȼɬ 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = Ͳ,ͷ ∙ ͳ͸ = ͺ ˍВ˕ · ˔˖˕ˍˋ. 
 

Ɉɯɥɚɞɢɬɟɥɶɧɚɹ ɤɨɥɨɧɤɚ ɈɄ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 0,6 ɬ/ɱ = 0,6∙8=4,8 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 1,2 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,         (2.23) 



ɝɞɟ ܳ˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ, 

ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = Ͷ,ͺ ∙ ͸ʹ = ʹͻ͹ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ ɡɚ ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ 

ɩɨ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,         (2.24) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ, ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ, ɤȼɬ 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͳ,ʹ ∙ ͺ = ͻ,͸ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ: �˔˖˕ = �˔˓ ∙ �,       (2.25) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ, ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ, ɤȼɬ 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͳ,ʹ ∙ ͳ͸ = ͳͻ,ʹ ˍВ˕ · ˔˖˕ˍˋ. 
 

Ɋɚɫɫɟɜ Ⱥ1-ȻɊɍ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 8 ɬ/ɱ = 8∙8=64 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 1,3 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɫɫɟɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,         (2.26) 

ɝɞɟ ܳ˔˖˕. – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɫɫɟɜɚ, ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = ͸Ͷ ∙ ͸ʹ = ͵ͻ͸ͺ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɫɟɜɚ ɡɚ ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,         (2.27) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɪɚɫɫɟɜɚ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͳ,͵ ∙ ͺ = ͳͲ,Ͷ ˍВ˕ · ˔ˏˈː˃ 



ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɫɟɜɚ: �˔˖˕ = �˔˓ ∙ �,       (2.28) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɪɚɫɫɟɜɚ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͳ,͵ ∙ ͳ͸ = ʹͲ,ͺ ˍВ˕ · ˔˖˕ˍˋ. 
 

ɒɟɥɭɲɢɥɶɧɚɹ ɦɚɲɢɧɚ ɒɁ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 2 ɬ/ɱ = 2∙8=16 ɬ/ɫɭɬ 

Ɇɨɳɧɨɫɬɶ – 7,5 ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɟɥɭɲɢɥɶɧɨɣ ɦɚɲɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,         (2.29) 

ɝɞɟ ܳ˔˖˕. – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɟɥɭɲɢɥɶɧɨɣ ɦɚɲɢɧɵ, ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = ͳ͸ ∙ ͸ʹ = ͻͻʹ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɲɟɥɭɲɢɥɶɧɨɣ ɦɚɲɢɧɵ ɡɚ ɨɞɧɭ ɫɦɟɧɭ ɧɚɯɨɞɢɦ 

ɩɨ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,         (2.30) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ ɲɟɥɭɲɢɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͹,ͷ ∙ ͺ = ͸Ͳ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɲɟɥɭɲɢɥɶɧɨɣ ɦɚɲɢɧɵ: �˔˖˕ = �˔˓ ∙ �,       (2.31) 

ɝɞɟ �˔˓ – ɦɨɳɧɨɫɬɶ ɲɟɥɭɲɢɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ; 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͹,ͷ ∙ ͳ͸ = ͳʹͲ ˍВ˕ · ˔˖˕ˍˋ. 
 

Ʉɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ Ⱥ1-ȻɄɈ-2 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 2 ɬ/ɱ = 2∙ ͺ = ͳ͸ ˕/˔˖˕ 



Ɇɨɳɧɨɫɬɶ – 1,1ɤȼɬ  

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܳˆˑˇ. = ܳ˔˖˕. ∙ ʡ,         (2.32) 

ɝɞɟ ܳ˔˖˕.  – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ 

ɦɚɲɢɧɵ, ɬ/ɫɭɬɤɢ; 

Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ. ܳˆˑˇ. = ͳ͸ ∙ ͸ʹ = ͻͻʹ ˕. 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ ɡɚ ɨɞɧɭ ɫɦɟɧɭ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: �˔ˏ = � ∙ �,         (2.33) 

ɝɞɟ N – ɦɨɳɧɨɫɬɶ, ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ 

t – ɜɪɟɦɹ, ɱɚɫ. �˔ˏ = ͳ,ͳ ∙ ͺ = ͺ,ͺ ˍВ˕ · ˔ˏˈː˃ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ: �˔˖˕ = �˔˓ ∙ �,       (2.34) 

ɝɞɟ, �˔˓ – ɦɨɳɧɨɫɬɶ, ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ 

t – ɜɪɟɦɹ, ɱɚɫ. �˔˖˕ = ͳ,ͳ ∙ ͳ͸ = ͳ͹,͸ ˍВ˕ · ˔˖˕ˍˋ. 
 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ: �˔˖˕ =  �˔ˈ˒ + �ˍ˃ˏ + �˃˔˒ + �˕ + �ˆ˕ˑ + �˔˖˛ + �ˑˍ + �˓˃˔˔ + �˛ˈˎ˖˛ +�ˍ˓˖˒ˑˑ˕ˇ   (2.35) 

ɝɞɟ �˔ˈ˒ – ɦɨɳɧɨɫɬɶ ɜɨɡɞɭɲɧɨ-ɫɢɬɨɜɨɝɨ ɫɟɩɚɪɚɬɨɪɚ, ɤȼɬ; 

 �ˍ˃ˏ - ɦɨɳɧɨɫɬɶ ɤɚɦɧɟɨɬɛɨɪɧɢɤɚ, ɤȼɬ; 

          �˃˔˒ - ɦɨɳɧɨɫɬɶ ɚɫɩɢɪɚɰɢɨɧɧɨɣ ɤɨɥɨɧɤɢ, ɤȼɬ; 

 �˕ - ɦɨɳɧɨɫɬɶ ɬɪɢɟɪɚ-ɨɜɫɸɝɨɨɬɛɨɪɧɢɤɚ, ɤȼɬ; 

          �˒˓ˑ˒˃˓ - ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ȽɌɈ, ɤȼɬ; 

          �˔˖˛ - ɦɨɳɧɨɫɬɶ ɩɚɪɨɜɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɭɲɢɥɤɢ, ɤȼɬ; 



          �ˑˍ - ɦɨɳɧɨɫɬɶ ɨɯɥɚɞɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ, ɤȼɬ; 

          �˓˃˔˔ - ɦɨɳɧɨɫɬɶ ɪɚɫɫɟɜɚ, ɤȼɬ; 

 �˛ˈˎ˖˛ - ɦɨɳɧɨɫɬɶ ɲɟɥɭɲɢɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ; 

          �ˍ˓˖˒ˑˑ˕ˇ - ɦɨɳɧɨɫɬɶ ɤɪɭɩɨɨɬɞɟɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɵ, ɤȼɬ. �˔˖˕ = ͷ,Ͳͷ + Ͳ,͵ + Ͳ,Ͷ + Ͳ,ʹͺ + ͻ,ͷ + Ͳ,ͷ + ͳ,ʹ + ͳ,͵ + ͹,ͷ + ͳ,ͳ =ʹ͹,ͳ ɤȼɬ 

. 

2.3 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ  ɩɪɢ  ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɞɥɚɝɚɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 

  

ɍɫɥɨɜɢɹ ɬɪɭɞɚ - ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ 

ɜɥɢɹɸɬ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ 

ɪɚɛɨɬɨɣ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ. 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɛɳɢɟ ɢ ɨɫɨɛɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. Ʉ ɨɛɳɢɦ ɭɫɥɨɜɢɹɦ 

ɬɪɭɞɭ ɨɬɧɨɫɹɬɫɹ: ɨɛɟɫɩɟɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɟɣ ɩɟɪɫɨɧɚɥɚ, ɦɟɞɢɰɢɧɫɤɢɯ 

ɭɱɪɟɠɞɟɧɢɣ, ɛɚɡ ɢ ɡɚɥɨɜ ɨɬɞɵɯɚ, ɤɥɭɛɨɜ, ɩɢɬɚɧɢɟ, ɫɩɟɰɨɞɟɠɞɚ. ɂɧɨɝɞɚ ɨɛɳɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɤɨɦɩɚɧɢɢ ɜɤɥɸɱɚɸɬ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ 

ɤɨɦɩɚɧɢɢ, ɧɚɥɢɱɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɨɮɢɫɧɵɯ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɱɢɫɬɨɬɭ ɜ ɧɢɯ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɨɫɬɨɹɧɢɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɨɟ ɡɟɪɧɨ ɝɪɟɱɢɯɢ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɢ ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɨɪɢɟɣ ɡɚɝɪɭɠɚɟɬɫɹ ɜ 

ɛɭɧɤɟɪ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɪɚɛɨɬɟ ɥɢɧɢɢ ɱɚɫɬɶ ɡɟɪɧɚ ɨɫɬɚɟɬɫɹ ɜ 

ɛɭɧɤɟɪɟ, ɚ ɞɪɭɝɚɹ ɩɨɥɨɜɢɧɚ ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚёɬɫɹ ɜ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ 

ɦɚɲɢɧɭ, ɤɨɬɨɪɚɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɚ ɫ ɬɪɢɟɪɨɦ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 

ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɨɬ ɡɟɪɧɚ ɩɵɥɢ, ɡɟɦɥɢ, ɫɟɦɹɧ ɫɨɪɧɹɤɨɜ ɢ ɤɚɦɧɟɣ. 

ɉɪɨɲɟɞɲɟɟ ɱɟɪɟɡ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ ɦɚɲɢɧɭ ɡɟɪɧɨ ɞɚɥɟɟ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɧɨɪɢɟɣ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɜɚ ɛɭɧɤɟɪɚ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɵ ɫ ɞɜɭɦɹ ɩɪɨɩɚɪɢɜɚɬɟɥɹɦɢ. Ɉɛɪɚɛɨɬɤɚ ɡɟɪɧɚ 



ɩɪɨɢɫɯɨɞɢɬ ɜɨɞɨɣ ɢ ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɩɚɪɨɦ, ɩɨɷɬɨɦɭ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɤɨɧɨɦɢɢ ɩɚɪɚ ɢ 

ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɞɜɚ ɷɬɚɩɚ. Ɍɨ ɟɫɬɶ, 

ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɢɡ ɭɫɬɚɧɨɜɤɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜ ɬɟɱɟɧɢɢ 3…5 ɦɢɧɭɬ  

ɩɟɪɟɩɭɫɤɚɸɬ ɜ ɭɫɬɚɧɨɜɤɭ, ɢɫɩɨɥɶɡɭɹ ɨɫɬɚɜɲɟɟɫɹ ɬɟɩɥɨ ɧɚ ɩɟɪɜɢɱɧɵɣ 

ɪɚɡɨɝɪɟɜ ɡɟɪɧɚ.  

Ʉɨɧɤɪɟɬɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɞɟɥɹɬɫɹ ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: ɪɚɛɨɬɧɢɤ, 

ɨɫɭɳɟɫɬɜɥɹɹ ɫɜɨɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɰɟɥɨɦɭ ɤɨɦɩɥɟɤɫɭ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ 

ɩɪɨɹɜɥɟɧɢɣ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. Ɉɰɟɧɤɚ ɜɟɥɢɱɢɧɵ ɜɥɢɹɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɹɜɥɟɧɢɣ ɧɚ ɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɛɨɬɧɢɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤɨɧɤɪɟɬɧɵɯ ɲɬɚɬɧɵɯ ɟɞɢɧɢɰ.

 ɂɫɯɨɞɹ ɢɡ ɫɬɟɩɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ ɮɚɤɬɨɪɨɜ ɬɪɭɞɚ ɧɚ ɫɩɟɰɢɚɥɢɫɬɚ, ɜɫɟ 

ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ: ɨɩɬɢɦɚɥɶɧɵɦ; ɩɪɢɟɦɥɟɦɨ; ɜɪɟɞɧɵɟ (ɫɨɫɬɨɹɬ 

ɢɡ 4 ɩɨɞɤɥɚɫɫɨɜ ɜɪɟɞɨɧɨɫɧɨɫɬɢ); ɨɩɚɫɧɨ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɪɟɞɢ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɛɨɬɚɸɳɟɝɨ 

ɝɪɚɠɞɚɧɢɧɚ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɝɚɬɢɜɧɵɟ ɚɬɦɨɫɮɟɪɧɵɟ ɹɜɥɟɧɢɹ - ɬɚɤɢɟ 

ɮɚɤɬɨɪɵ, ɤɨɦɩɥɟɤɫɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɧɚ ɫɩɟɰɢɚɥɢɫɬɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 

ɤ ɜɪɟɦɟɧɧɨɦɭ ɢɥɢ ɩɨɫɬɨɹɧɧɨɦɭ ɭɯɭɞɲɟɧɢɸ ɡɞɨɪɨɜɶɹ ɢɥɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ ɡɚɛɨɥɟɜɚɧɢɸ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌɨɦД8Ж ɩɪɨɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɨɰɟɧɤɚ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɞɧɨɫɬɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤɨɧɤɪɟɬɧɵɯ ɪɚɛɨɬɧɢɤɨɜ. 

ɋɟɪɬɢɮɢɤɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɷɤɫɩɟɪɬɚɦɢ, ɭɱɢɬɵɜɚɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɹɤɨɛɵ 

ɧɟɝɚɬɢɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɹɜɥɟɧɢɣ ɢ ɭɪɨɜɟɧɶ ɩɪɟɜɵɲɟɧɢɹ ɢɦɢ 

ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɦɟɫɬɟ ɪɚɛɨɬɵ Д6Ж. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɹɡɚɧɵ ɩɪɨɜɨɞɢɬɶ ɬɚɤɭɸ ɨɰɟɧɤɭ ɭɫɥɨɜɢɣ 

ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ ɤɚɠɞɵɟ 5 ɥɟɬ. Ɉɰɟɧɤɚ ɧɚɥɢɱɢɹ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ 

ɮɚɤɬɨɪɨɜ ɜ ɪɚɛɨɱɟɣ ɫɪɟɞɟ ɢ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɧɢɤɚ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ Д8Ж. 



Ɉɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɬɚɤ ɠɟ ɞɟɥɹɬɫɹ ɧɚ ɮɢɡɢɱɟɫɤɢɟ, 

ɯɢɦɢɱɟɫɤɢɟ, ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ, ɧɨ ɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɭɠɟ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɪɚɜɦɟ ɫɨɬɪɭɞɧɢɤɚ ɢɥɢ ɤ ɟɝɨ ɫɦɟɪɬɢ.  

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɤ ɨɩɚɫɧɵɦ ɮɢɡɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ: 

- ɞɜɢɠɭɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ; 

- ɪɚɡɥɢɱɧɵɟ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɞɜɢɠɭɳɢɟɫɹ ɝɪɭɡɵ; 

- ɧɟɡɚɳɢɳɟɧɧɵɟ ɩɨɞɜɢɠɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɢɜɨɞɧɵɟ ɢ ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɪɟɠɭɳɢɟ 

ɢɧɫɬɪɭɦɟɧɬɵ, ɜɪɚɳɚɸɳɢɟɫɹ ɢ ɞɜɢɠɭɳɢɟɫɹ ɭɫɬɪɨɣɫɬɜɚ ɢ ɬ. ɞ.); 

   - ɥɟɬɹɳɢɟ ɱɚɫɬɢɰɵ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ. ɞ.  

 

2.5 Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 

 

ɉɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɡɟɪɧɚ ɦɨɝɭɬ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɡɚɝɪɹɡɧɹɹ ɚɬɦɨɫɮɟɪɭ ɱɚɫɬɢɰɚɦɢ ɩɵɥɢ, ɡɚɝɪɹɡɧɹɹ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬɯɨɞɚɦɢ ɢ ɩɵɥɶɸ, ɫɥɢɜɚɹ ɧɟɨɱɢɳɟɧɧɭɸ ɜɨɞɭ, 

ɢɫɩɨɥɶɡɭɟɦɭɸ ɞɥɹ ɦɵɬɶɹ ɡɟɪɧɚ, ɢ ɫɨɡɞɚɜɚɹ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɩɪɢ 

ɪɚɛɨɬɟ ɦɚɲɢɧ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɪɨɥɢɤɨɜɵɯ ɦɚɲɢɧ, ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ 

ɧɚɝɧɟɬɚɬɟɥɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɷɬɨ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ 

ɤɪɭɩɧɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɱɚɳɟ ɜɫɟɝɨ ɫɬɪɨɹɬɫɹ ɦɟɥɶɧɢɰɵ ɢ ɡɟɪɧɨɜɵɟ.  

ɉɟɪɟɪɚɛɚɬɵɜɚɟɦɨɟ ɡɟɪɧɨ ɝɪɟɱɢɯɢ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ ɢ ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɨɪɢɟɣ ɡɚɝɪɭɠɚɟɬɫɹ ɜ 

ɛɭɧɤɟɪ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɪɚɛɨɬɟ ɥɢɧɢɢ ɱɚɫɬɶ ɡɟɪɧɚ ɨɫɬɚɟɬɫɹ ɜ 

ɛɭɧɤɟɪɟ, ɚ ɞɪɭɝɚɹ ɩɨɥɨɜɢɧɚ ɞɨɡɢɪɨɜɚɧɨ ɩɨɞɚёɬɫɹ ɜ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ 

ɦɚɲɢɧɭ, ɤɨɬɨɪɚɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɚ ɫ ɬɪɢɟɪɨɦ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 

ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɨɬ ɡɟɪɧɚ ɩɵɥɢ, ɡɟɦɥɢ, ɫɟɦɹɧ ɫɨɪɧɹɤɨɜ ɢ ɤɚɦɧɟɣ. 

ɉɪɨɲɟɞɲɟɟ ɱɟɪɟɡ ɫɟɦɹɨɱɢɫɬɢɬɟɥɶɧɭɸ ɦɚɲɢɧɭ ɡɟɪɧɨ ɞɚɥɟɟ ɜɟɪɬɢɤɚɥɶɧɨɣ 



ɧɨɪɢɟɣ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɜɚ ɛɭɧɤɟɪɚ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɵ ɫ ɞɜɭɦɹ ɩɪɨɩɚɪɢɜɚɬɟɥɹɦɢ. Ɉɛɪɚɛɨɬɤɚ ɡɟɪɧɚ 

ɩɪɨɢɫɯɨɞɢɬ ɜɨɞɨɣ ɢ ɨɛɪɚɡɨɜɚɜɲɢɦɫɹ ɩɚɪɨɦ, ɩɨɷɬɨɦɭ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ ɭɫɬɚɧɨɜɨɤ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɤɨɧɨɦɢɢ ɩɚɪɚ ɢ 

ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɞɜɚ ɷɬɚɩɚ. Ɍɨ ɟɫɬɶ, 

ɧɚɫɵɳɟɧɧɵɣ ɩɚɪ ɢɡ ɭɫɬɚɧɨɜɤɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜ ɬɟɱɟɧɢɢ 3…5 ɦɢɧɭɬ  

ɩɟɪɟɩɭɫɤɚɸɬ ɜ ɭɫɬɚɧɨɜɤɭ, ɢɫɩɨɥɶɡɭɹ ɨɫɬɚɜɲɟɟɫɹ ɬɟɩɥɨ ɧɚ ɩɟɪɜɢɱɧɵɣ 

ɪɚɡɨɝɪɟɜ ɡɟɪɧɚ.  

ɉɵɥɶ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɡɟɪɧɚ, ɫɭɯɨɣ ɨɛɪɚɛɨɬɤɟ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɡɟɪɧɚ ɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɟɝɨ ɨɛɪɚɛɨɬɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɢ ɨɬɯɨɞɨɜ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɩɚɞɚɧɢɟ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɡɚɝɪɹɡɧɟɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɫɚɫɵɜɚɟɬɫɹ, ɚ ɜɨɡɞɭɯ ɨɱɢɳɚɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɩɵɥɟɭɞɚɥɟɧɢɹ (ɮɢɥɶɬɪɵ, ɰɢɤɥɨɧɵ ɢ ɬ. ɞ.). 

Ɉɬɯɨɞɵ ɤɚɬɟɝɨɪɢɣ I ɢ II ɯɪɚɧɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ 

ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɪɦɨɜ 

ɞɥɹ ɠɢɜɨɬɧɵɯ. Ʉɚɬɟɝɨɪɢɢ ɨɬɯɨɞɨɜ III ɩɨɞɥɟɠɚɬ ɭɧɢɱɬɨɠɟɧɢɸ. 

ɍɪɨɜɟɧɶ ɲɭɦɚ ɫɧɢɠɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɦɚɲɢɧ ɧɚ 

ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɯ ɨɫɧɨɜɚɧɢɹɯ, ɢɯ ɢɡɨɥɹɰɢɢ ɜ ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 

ɭɫɬɚɧɨɜɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɝɥɭɲɢɬɟɥɟɣ ɜ ɚɫɩɢɪɚɰɢɨɧɧɵɯ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɟɬɹɯ. 

 

2.6 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

 

ȼ ɪɚɛɨɱɟɟ ɜɪɟɦɹ ɉɎɄ ɪɟɚɥɢɡɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɝɢɦɧɚɫɬɢɤɢ. ɗɬɨ ɧɚɡɜɚɧɢɟ ɞɨɜɨɥɶɧɨ ɭɫɥɨɜɧɨ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 

ɝɢɦɧɚɫɬɢɤɚ ɦɨɠɟɬ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɜɤɥɸɱɚɬɶ ɧɟ ɬɨɥɶɤɨ ɝɢɦɧɚɫɬɢɱɟɫɤɢɟ 

ɭɩɪɚɠɧɟɧɢɹ, ɧɨ ɢ ɞɪɭɝɢɟ ɫɪɟɞɫɬɜɚ ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɫɩɢɬɚɧɢɹ. 

ȼ ɨɫɨɛɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɚɠɟ ɜ ɪɚɛɨɱɟɟ ɜɪɟɦɹ 

ɦɨɝɭɬ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ ɡɚɧɹɬɢɹ ɩɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-ɩɪɢɤɥɚɞɧɨɣ 



ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬɵ. 

ɂɧɞɭɫɬɪɢɚɥɶɧɚɹ ɝɢɦɧɚɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɫɩɟɰɢɚɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɨɛɳɟɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ 

ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ȼɢɞɵ (ɮɨɪɦɵ) ɩɪɨɦɵɲɥɟɧɧɨɣ ɝɢɦɧɚɫɬɢɤɢ: ɧɚɱɚɥɶɧɚɹ ɝɢɦɧɚɫɬɢɤɚ, 

ɮɢɡɢɱɟɫɤɢɣ ɨɬɞɵɯ, ɮɢɡɢɱɟɫɤɢɟ ɭɩɪɚɠɧɟɧɢɹ, ɦɢɤɪɨɩɚɭɡɚ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ. 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɪɟɧɢɪɨɜɨɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ: 

1) ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ (ɫɬɨɹ ɢɥɢ ɫɢɞɹ), ɩɨɥɨɠɟɧɢɟ ɬɟɥɚ (ɫɨɝɧɭɬɨɟ ɢɥɢ 

ɩɪɹɦɨɟ, ɫɜɨɛɨɞɧɨɟ ɢɥɢ ɧɚɩɪɹɠɟɧɧɨɟ); 

2) ɪɚɛɨɱɢɟ ɞɜɢɠɟɧɢɹ (ɛɵɫɬɪɵɟ ɢɥɢ ɦɟɞɥɟɧɧɵɟ, ɚɦɩɥɢɬɭɞɚ ɞɜɢɠɟɧɢɹ, 

ɢɯ ɫɢɦɦɟɬɪɢɹ ɢɥɢ ɚɫɢɦɦɟɬɪɢɹ, ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɢɥɢ ɪɚɡɧɨɨɛɪɚɡɢɟ, ɫɬɟɩɟɧɶ 

ɧɚɩɪɹɠɟɧɢɹ ɞɜɢɠɟɧɢɣ); 

3) ɯɚɪɚɤɬɟɪ ɪɚɛɨɬɵ (ɧɚɝɪɭɡɤɚ ɧɚ ɨɪɝɚɧɵ ɱɭɜɫɬɜ, ɩɫɢɯɢɱɟɫɤɚɹ ɢ ɧɟɪɜɧɨ-

ɦɵɲɟɱɧɚɹ ɧɚɝɪɭɡɤɚ, ɫɥɨɠɧɨɫɬɶ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɦɵɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, 

ɷɦɨɰɢɨɧɚɥɶɧɵɣ ɫɬɪɟɫɫ, ɧɟɨɛɯɨɞɢɦɚɹ ɬɨɱɧɨɫɬɶ ɢ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɞɜɢɠɟɧɢɣ, 

ɨɞɧɨɨɛɪɚɡɢɟ ɬɪɭɞɚ); 

4) ɫɬɟɩɟɧɶ ɢ ɯɚɪɚɤɬɟɪ ɭɫɬɚɥɨɫɬɢ ɩɨ ɫɭɛɴɟɤɬɢɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

(ɨɬɜɥɟɱɟɧɧɨɟ ɜɧɢɦɚɧɢɟ, ɝɨɥɨɜɧɚɹ ɛɨɥɶ, ɨɳɭɳɟɧɢɟ ɦɵɲɟɱɧɨɣ ɛɨɥɢ, 

ɪɚɡɞɪɚɠɢɬɟɥɶɧɨɫɬɶ); 

5) ɜɨɡɦɨɠɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɢ ɡɞɨɪɨɜɶɹ, ɬɪɟɛɭɸɳɢɟ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤɨɦɩɥɟɤɫɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɝɢɦɧɚɫɬɢɤɢ; 

6) ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɦɟɫɬɚ ɪɚɛɨɬɵ (ɨɛɵɱɧɨ 

ɤɨɦɩɥɟɤɫɵ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ). 

 

 

 

 



3. ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

 

3.1 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ 

ɉɪɨɜɟɞɟɧɧɵɣ ɜ ɩɟɪɜɨɣ ɝɥɚɜɟ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɩɨɡɜɨɥɢɥ ɜɵɹɜɢɬɶ ɢɯ ɧɟɞɨɫɬɚɬɤɢ ɢ 

ɩɪɟɢɦɭɳɟɫɬɜɚ. ɂɫɯɨɞɹ ɢɡ ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɧɚɦɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɚ 

ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɝɪɟɱɧɟɜɭɸ ɤɪɭɩɭ ɫ 

ɰɟɥɶɸ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɭɸ 

ɨɜɚɥɶɧɭɸ ɟɦɤɨɫɬɶ 1, ɤɨɬɨɪɚɹ ɡɚɤɪɟɩɥɟɧɚ ɧɚ ɪɚɦɟ 2. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɟɦɤɨɫɬɢ 

ɜɜɚɪɟɧ ɤɨɧɢɱɟɫɤɢɣ ɜɵɝɪɭɡɧɨɣ ɤɨɪɩɭɫ 3. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɭɫɬɚɧɨɜɥɟɧɚ ɨɜɚɥɶɧɚɹ ɤɪɵɲɤɚ 4, ɤɨɬɨɪɚɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɭɩɥɨɬɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɩɚɬɪɭɛɨɤ 5. Ʉ 

ɤɨɧɢɱɟɫɤɨɦɭ ɜɵɝɪɭɡɧɨɦɭ ɤɨɪɩɭɫɭ ɬɚɤ ɠɟ ɩɪɢɤɪɟɩɥɟɧ ɮɥɚɧɟɰ 6, ɤɨɬɨɪɵɣ 

ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɤɪɨɧɲɬɟɣɧɚ 7, ɤɨɬɨɪɵɣ ɫɨɟɞɢɧёɧ ɫ ɨɬɤɢɞɧɨɣ 

ɤɪɵɲɤɨɣ 8 ɫ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɦɚɧɠɟɬɨɣ 9. ɇɚ ɨɜɚɥɶɧɨɣ ɤɪɵɲɤɟ 4 

ɫɦɨɧɬɢɪɨɜɚɧɚ ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ 10, ɤɨɬɨɪɚɹ ɡɚɤɭɩɨɪɢɜɚɟɬɫɹ ɡɚɞɜɢɠɤɨɣ 11. 

ȼɧɭɬɪɢ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ ɧɚ ɜɚɥɭ 12 ɡɚɤɪɟɩɥɟɧɵ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɩɚɬɪɭɛɤɢ 13. Ⱦɥɹ 

ɜɪɚɳɟɧɢɹ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɩɚɬɪɭɛɤɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɞɭɤɬɨɪ 14 ɢ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 15. ȼ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɤɪɵɲɤɢ ɜɜɚɪɟɧ ɩɚɬɪɭɛɨɤ 16 ɞɥɹ 

ɨɬɜɨɞɚ ɢ ɫɛɪɨɫɚ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ. ȼɚɥ ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɩɚɬɪɭɛɤɨɜ 

ɡɚɤɪɟɩɥёɧ ɧɚ ɨɩɨɪɚɯ 17 ɢ 18. 

 

 

 

 

 



 

1-ɜɟɪɬɢɤɚɥɶɧɚɹ ɨɜɚɥɶɧɚɹ ёɦɤɨɫɬɶ; 2-ɪɚɦɚ; 3-ɤɨɧɢɱɟɫɤɢɣ ɜɵɝɪɭɡɧɨɣ ɤɨɪɩɭɫ; 4-ɨɜɥɶɧɚɹ 

ɤɪɵɲɤɚ; 5-ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɩɚɬɪɭɛɨɤ; 6-ɮɥɚɧɟɰ; 7-ɤɪɨɧɲɬɟɣɧ; 8-ɨɬɤɢɞɧɚɹ 

ɤɪɵɲɤɚ; 9-ɭɩɥɨɬɧɢɬɟɥɶɧɚɹ ɦɚɧɠɟɬɚ; 10-ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ; 11-ɡɚɞɜɢɠɤɚ; 12-ɜɚɥ;  

13-ɩɚɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɩɚɬɪɭɛɨɤ; 14-ɪɟɞɭɤɬɨɪ; 15-ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ;  

16-ɩɚɬɪɭɛɨɤ ɞɥɹ ɨɬɜɨɞɚ ɢ ɫɛɪɨɫɚ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ; 17,18-ɨɩɨɪɵ. 

Ɋɢɫɭɧɨɤ 3.1 – ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 
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ɉɪɟɞɥɚɝɚɟɦɨɟ ɧɚɦɢ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ 

ɪɚɛɨɬɚɟɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɢɧɰɢɩɭ. ɇɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɨɢɡɜɨɞɹɬ ɡɚɝɪɭɡɤɭ  ɡɟɪɧɚ ɝɪɟɱɢɯɢ ɱɟɪɟɡ  

ɩɪɢёɦɧɵɣ ɛɭɧɤɟɪ 10 ɜ ɜɟɪɬɢɤɚɥɶɧɭɸ ɨɜɚɥɶɧɭɸ ёɦɤɨɫɬɶ 1.  ɉɟɪɟɞ ɡɚɝɪɭɡɤɨɣ 

ɡɚɤɪɵɜɚɸɬ ɨɬɤɢɞɧɭɸ ɤɪɵɲɤɭ 8. ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, 

ɡɚɤɭɩɨɪɢɜɚɸɬ ɜɟɪɯɧɸɸ ɡɚɞɜɢɠɤɭ 11. Ⱦɚɥɟɟ ɜɤɥɸɱɚɸɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 15, 

ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɜ ɜɪɚɳɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɩɚɪɨɪɚɫɩɪɟɞɟɥɹɸɳɢɣ ɜɚɥ 12. 

ȼɨ ɜɪɟɦɹ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɚɱɚ ɫɭɯɨɝɨ ɩɚɪɚ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 5 ɫ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ 2000ɫ, ɤɨɬɨɪɵɣ ɞɜɢɝɚɹɫɶ ɜɟɪɬɢɤɚɥɶɧɨ ɜɧɢɡ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɜɚɥ ɫɨɟɞɢɧɟɧ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ 

ɩɚɪɨɪɚɫɩɪɟɞɟɥɹɸɳɢɦɢ ɩɚɬɪɭɛɤɚɦɢ, ɤɨɬɨɪɵɣ ɪɚɡɪɵɯɥɹɟɬ ɫɥɨɣ ɡɟɪɧɚ ɩɪɢ 

ɜɪɚɳɟɧɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɯɨɦɭ ɩɚɪɭ ɩɪɨɧɢɤɚɬɶ ɜɨ ɜɫɟ ɱɚɫɬɢ ɡɟɪɧɨɜɝɨ 

ɦɚɬɟɪɢɚɥɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ 

ɩɪɨɩɚɪɢɜɚɧɢɟ ɡɟɪɧɚ. ɉɪɨɰɟɫɫ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ 

ɩɚɞɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɭɜɟɥɢɱɟɧɢɟɦ ɜɥɚɠɧɨɫɬɢ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ, ɩɨɞɚɱɚ ɩɚɪɚ ɩɪɟɤɪɚɳɚɟɬɫɹ, ɚ ɜɬɨɪɢɱɧɵɣ ɩɚɪ 

ɫɛɪɚɫɵɜɚɟɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 16. ɑɟɪɟɡ ɷɬɨɬ ɠɟ ɩɚɬɪɭɛɨɤ ɜ ɩɪɨɰɟɫɫɟ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɫɬɪɚɜɥɢɜɚɸɬ ɢɡɥɢɲɤɢ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ ɩɨɫɥɟ 

ɞɨɫɬɢɠɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ. ɉɨɫɥɟ ɫɛɪɨɫɚ ɩɚɪɚ ɨɬɤɪɵɜɚɸɬ ɡɚɞɜɢɠɤɭ 

9 ɨɬɤɪɵɜɚɟɬɫɹ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ, ɢ ɨɛɪɚɛɨɬɚɧɧɨɟ ɡɟɪɧɨ ɜɵɝɪɭɠɚɟɬɫɹ. 

Ⱦɚɥɟɟ ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɟɬɫɹ. 
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3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɫɱɟɬɵ 

3.2.1 ɉɨɞɛɨɪ ɪɟɞɭɤɬɨɪɚ 

Ɋɟɞɭɤɬɨɪɚ ɩɨɞɛɢɪɚɸɬ ɢɫɯɨɞɹ ɢɡ ɩɟɪɟɞɚɬɨɱɧɵɯ ɨɬɧɨɲɟɧɢɣ, ɟɝɨ 

ɦɨɳɧɨɫɬɢ ɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɪɟɞɭɤɬɨɪɚ ɞɚɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

N=7,5 ɤȼɬ-ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ. 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɢ ɜɚɥɨɦ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɢ: 

                                                           �� = �ɞɜ�ɜ
,                                               (3.1)             

ɝɞɟ  Чɞɜ -ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ; 

        nɜ - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, ɨɛ/ɦɢɧ. 

                                                    �� = ଻ହ଴ହ = ͳͷͲ 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɬɢɯɨɯɨɞɧɨɦ ɜɚɥɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɩɪɢɧɰɢɩɭ: М˓ = ͻͷͷͲ ∙ NT , H∙ɦ                                              (3.2) 

ɝɞɟ  N- ɩɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

       n-ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ, ɨɛ/ɦɢɧ. М˓ = ͻͷͷͲ ∙ ଻,ହହ = ͳͶ͵ʹͷ H∙ɦ 

ȼɵɛɢɪɚɟɦ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɱɟɪɜɹɱɧɵɣ ɪɟɞɭɤɬɨɪ Ɋɑɇ-180 ɩɨ ȽɈɋɌ 

2714286, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ ɧɚ ɜɚɥɭ Ɇ=14325 ɇ ∙ ɦ ɢ 

ɩɟɪɟɞɚɬɨɱɧɵɦ ɱɢɫɥɨɦ Т =150, d =20 ɦɦ, Н =50 ɦɦ. 

 

3.2.2 ɉɨɞɛɨɪ ɦɭɮɬɵ 

Ɇɭɮɬɚ ɩɨɞɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢ 

ɞɢɚɦɟɬɪɚ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɜɚɥɨɜ. Ɇɨɦɟɧɬ ɧɚ ɜɚɥɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Мˇ = ͻͷͷͲ ∙ NT,                                       (3.3) 

ɝɞɟ  N- ɩɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

ɂɡм. Ʌɢɫɬ № дɨкɭм. ɉɨдɩɢɫь Даɬ
а 

Ʌɢɫɬ 

 ВɄɊ 35.03.06.021.20.00.00.00 ɉɁ 
 



        n-ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ. Мˇ = ͻͷͷͲ ∙ ଻,ହ଻ହ଴ = ͻͷ,ͷ H∙ɦ 

Ɇɨɦɟɧɬ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɨɞɛɢɪɚɟɬɫɹ ɦɭɮɬɚ, ɛɟɪɟɬɫɹ ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɟɠɢɦɚ Ʉ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 3- ɫɪɟɞɧɢɣ, ɬ.ɟ: 

Ɇ =Ʉ∙ Мˇ,                                                   (3.4) 

Ɇ = 3∙95,5 = 286 ɇ∙ɦ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɩɨɞɛɢɪɚɟɦ ɦɭɮɬɭ ɬɚɤ, ɱɬɨɛɵ ɟё ɦɨɦɟɧɬ ɛɵɥ ɛɨɥɶɲɟ ɢɥɢ 

ɪɚɜɟɧ ɪɚɫɱɟɬɧɨɦɭ. 

ȼɵɛɢɪɚɟɦ ɭɩɪɭɝɭɸ ɜɬɭɥɨɱɧɨ ɩɚɥɶɰɟɜɭɸ ɦɭɮɬɭ Ɇɍȼɉ-3-28-1-2,ɩɨ 

ȽɈɋɌ 21424-75, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ Ɇ=900 ɇ∙ɦ. 
 

3.2.3 Ɋɚɫɱɟɬ ɲɩɨɧɤɢ ɩɪɢɜɨɞɧɨɝɨ ɜɚɥɚ 

ɉɨ ɋɌ ɋɗȼ 189-75 ɜɵɛɢɪɚɟɦ ɲɩɨɧɤɭ ɫ ɪɚɡɦɟɪɚɦɢ:Л=12ɦɦ, С=14    

Э =5,4ɦɦ. 

ɉɪɨɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɜɵɛɪɚɧɧɨɣ ɲɩɨɧɤɢ ɧɚ ɫɦɹɬɢɟ. �௖ˏ = ଶ�ௗሺℎ−௧ሻ1≤ [σ ]                                           (3.5) 

ɝɞɟ Ɍ- ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɬɢɯɨɯɨɞɧɨɦ ɜɚɥɭ ɪɟɞɭɤɬɨɪɚ, ɇ∙ɦ; 

        Х =50ɦɦ-ɞɥɢɧɚ ɲɩɨɧɤɢ; 

        Дσ Ж =100-120 ɇ/ɦɦ - ɞɨɩɭɫɤɚɟɦɚɹ ɧɚɩɪɹɠɟɧɢɹ ɫɦɹɬɢɹ. �௖ˏ = ଶ∙ଵସ,ଷଶହ∙ଵ଴3ହ଴∙ሺଵସ−ହ,ସሻ = ͸͸,͸ H∙ɦ ≤ Дσ] 

 

3.2.4 Ɋɚɫɱёɬ ɩɪɨɤɥɚɞɤɢ ɮɥɚɧɰɚ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

ɲɢɪɢɧɚ ɩɪɨɤɥɚɞɤɢ, bn = 6 ɦɦ; 

ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɩɪɨɤɥɚɞɤɢ, Dɫɩ=57 ɦɦ; 

ɬɨɥɳɢɧɚ ɩɪɨɤɥɚɞɤɢ, hɩ = 1,5 ɦɦ; 

ɞɚɜɥɟɧɢɟ ɜ ɫɟɬɢ, Ɋ = 400 ɉɚ; 
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Ɍɚɛɥɢɰɚ 3.1 – ɇɨɪɦɚɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɤɥɚɞɤɢ 

Ɍɢɩ ɢ ɦɚɬɟɪɢɚɥ 
ɩɪɨɤɥɚɞɤɢ 

Ʉɨɷɮɮɢɰɢɟɧɬ m 

ɍɞɟɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ 
ɨɛɠɚɬɢɹ 

ɩɪɨɤɥɚɞɤɢ 

qɨɛɠ, Ɇɉɚ 

Ⱦɨɩɭɫɤɚɟɦɨɟ 
ɭɞɟɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ 

[qЖ, Ɇɉɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɛɠɚɬɢɹ,K 

ɍɫɥɨɜɧɵɣ 
ɦɨɞɭɥɶ 
ɫɠɚɬɢɹ 

Еn×10-5, 

Ɇɉɚ 

ɉɥɨɫɤɚɹ ɢɡ: 
ɪɟɡɢɧɵ ɩɨ ȽɈɋɌ 
7338 ɫ ɬɜɟɪɞɨɫɬɶɸ ɩɨ 
ɒɈɊɍ Ⱥ ɞɨ 65 
ɟɞɢɧɢɰ 

0,5 2,0 18,0 0,04 

0,3×104´

 

 

 ɉɨɞɚɬɥɢɜɨɫɬɶ ɩɪɨɤɥɚɞɤɢ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

n
n

n ɫɩ n

h K

E D b






  

                                                                    (3.6) 

4

1,5 0,04
0,000000279

2 10 3,14 57 6
n


 

   
 /ɦɦ ɇ  

Ɋɟɚɤɰɢɹ ɩɪɨɤɥɚɞɤɢ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

n ɫɩ oR D b m P    
                                                           (3.7) 

3,14 57 6 0,5 0,04nR      22  H  

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɨɤɥɚɞɨɤ: 

 
ɫɩ n

P
q q

D b
 

 
                                                               (3.8)

 

0,040
0,000421

3,14 57 6
q  

 
 

ɉɵɥɶ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɡɟɪɧɚ, ɫɭɯɨɣ ɨɛɪɚɛɨɬɤɟ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɡɟɪɧɚ ɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɟɝɨ ɨɛɪɚɛɨɬɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɢ ɨɬɯɨɞɨɜ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɩɚɞɚɧɢɟ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɡɚɝɪɹɡɧɟɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɫɚɫɵɜɚɟɬɫɹ, ɚ ɜɨɡɞɭɯ ɨɱɢɳɚɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɩɵɥɟɭɞɚɥɟɧɢɹ (ɮɢɥɶɬɪɵ, ɰɢɤɥɨɧɵ ɢ ɬ. ɞ.). 

 

3. 3 Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

Ɋɚɫɱɟɬ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɞɥɹ ɛɨɥɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɪɨɩɚɪɢɜɚɬɟɥɹ ɤ ɪɚɦɟ.  
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ɉɵɥɶ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɡɟɪɧɚ, ɫɭɯɨɣ ɨɛɪɚɛɨɬɤɟ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɡɟɪɧɚ ɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɟɝɨ ɨɛɪɚɛɨɬɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɢ ɨɬɯɨɞɨɜ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɩɚɞɚɧɢɟ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɡɚɝɪɹɡɧɟɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɫɚɫɵɜɚɟɬɫɹ, ɚ ɜɨɡɞɭɯ ɨɱɢɳɚɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɩɵɥɟɭɞɚɥɟɧɢɹ (ɮɢɥɶɬɪɵ, ɰɢɤɥɨɧɵ ɢ ɬ. ɞ.). 

Ɉɩɪɟɞɟɥɹɟɦ ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɬɹɠɟɧɢɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ Д4Ж:  [�ɪ] = �ɬ[�ɬ] ; (3.9) 

ɝɞɟ Дσ]ɪ- ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ, ɇ/ɦɦ2;  

σɬ – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ, ɇ/ɦɦ2;  

[Sɬ]- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ.  [�ɪ] = ʹͲͲ͸ = ͵͵Ͳ H/ɦɦଶ; 
ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɫɞɜɢɝɭ, Ʉ=1,6 ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ f=0,16.  

Ɉɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɭɸ ɫɢɥɭ ɞɥɹ ɡɚɬɹɠɤɢ ɛɨɥɬɚ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ Д4Ж:  ܨ଴ = ܨ ∙ �� ∙ � ∙ � ; (3.10) 

ɝɞɟ К – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɫɞɜɢɝɭ ɞɟɬɚɥɟɣ;  

F0 – ɜɧɟɲɧɹɹ ɫɢɥɚ, ɤɇ;  

f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ;  

 i – ɱɢɫɥɨ ɫɬɵɤɨɜ;  

z –ɱɢɫɥɨ ɛɨɥɬɨɜ.  ܨ଴ = ͳ ∙ ͳ,͸Ͳ,ͳ͸ ∙ ʹ ∙ Ͷ = ͳ,ʹͷ ɤɇ; 
 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɭɸ ɫɢɥɭ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ ɩɢ ɮɨɪɦɭɥɟ Д4Ж: ܨɪɚɫɱ = ͳ,͵ ∙  ଴; (3.11)ܨ
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ɪɚɫɱܨ = ͳ,͵ ∙ ͳ,ʹͷ = ͳ,͸ʹͷ ɤH; 
Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д4Ж: 

�ɪ ≥ √Ͷ ∙ �ɪɚɫɱܨ ∙ [�]ɪ
; (3.12) 

ɝɞɟ dɪ– ɪɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ, ɦɦ;  

Fɪɚɫɱ– ɪɚɫɱɟɬɧɚɹ ɫɢɥɚ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ, ɤɇ;  

[σ]ɪ– ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ, ɇ/ɦɦ2.  

�ɪ ≥ √Ͷ ∙ ͳ,͸ʹͷ ∙ ͳͲଷ͵,ͳͶ ∙ ͵͵ = ͺ − ͳͲ ɦɦ. 
ɉɪɢɧɢɦɚɟɦ ɛɨɥɬ ɫ ɪɟɡɶɛɨɣ Ɇ 10 ɫ ɲɚɝɨɦ Ɋ=1,75 ɦɦ.  

ɉɪɨɜɟɪɢɦ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɛɨɥɬɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɢ:  �ɪ = � − Ͳ,ͻͶ ∙ ܲ > ͳͲ,ͳ; (3.13) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ:  �ɪ = ͳʹ,ͳͶͷ − Ͳ,ͻͶ ∙ ͳ,͹ͷ = ͳͲ,ͷ; ͳͲ,ͷ > ͳͲ. 
 

3.3.1 Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɟɞɢɧɟɧɢɹ ɞɥɹ ɭɡɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 

Ɇɚɬɟɪɢɚɥ ɛɨɥɬɚ ɋɬ.3 ɤɥɚɫɫ ɩɪɨɱɧɨɫɬɢ 3.6  

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ςɜ=3, 30=30 ɤɝ/ɦɦ2=30 Ɇɉɚ. 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ςɬ=3, 6=18 ɤɝ/ɦɦ2=180 Ɇɉɚ. 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

[ ]
[ ]n

  ,                                                     (3.14) 

ɝɞɟ     Дn]- ɬɪɟɛɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ; 

[nЖ=5…4 ɞɥɹ ɛɨɥɬɨɜ ɫ ɞɢɚɦɟɬɪɨɦ ɪɟɡɶɛɵ b=16 ɦɦ. 
180

[ ] 40
4,5

ɪT    Ɇɉɚ 

Ȼɨɥɬ ɩɨɫɬɚɜɥɟɧ ɫ ɡɚɡɨɪɨɦ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɞɨɥɠɧɨ, ɜɵɩɨɥɧɹɬɫɹ ɭɫɥɨɜɧɨ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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Fɬɪ>Q, 

Fɬɪ = Ɋ*ƒ >Q,                                            (3.15) 

 

ɝɞɟ     Ɋ - ɭɫɢɥɢɟ ɡɚɬɹɠɤɢ; 

ƒ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɥɶɠɟɧɢɹ, ƒ=0,1…0,5 ɛɟɡ ɫɦɚɡɤɢ. 

 

Ɋɢɫɭɧɨɤ 3.2 – Ȼɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ 

 

ƒɪ=Ʉ·Q,                                                     (3.16) 

ɝɞɟ Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, Ʉ=1,7; 

 ܲ = �∙ொ�∙�  ,      (3.17) 

ɝɞɟ i- ɱɢɫɥɨ ɛɨɥɬɨɜ. ܲ = ͳ,ʹ ∙ ͶͺͲͲ,ʹ = ʹͶͲͲ ɆПɚ 

 

4
[ ]ɪ

P

d
   .                                            (3.18) � > ସ௉·ଵ,ଷ�·[��]                                            (3.19) 

Ɉɬɫɸɞɚ:                                     � > ସ௉·ଵ,ଷ�·[��]                                              (3.20) 

 

Ɉɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɫɬɟɪɧɹ d1 ɩɨ ɮɨɪɦɭɥɟ: � > Ͷ · ʹͶͲͲ · ͳ,͵͵,ͳͶ · ͶͲ = ͻͻ,͵ = ͻ,ͻ ɦɦ 

Ⱦɢɚɦɟɬɪ ɫɬɟɪɠɧɹ ɛɨɥɬɚ ɩɪɢɧɢɦɚɬɶ d1=10 ɦɦ. 
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ɉɪɨɜɟɪɤɭ ɧɚ ɩɪɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: �� < [��] · Ͷܲ��ଵଶ ; 
�� < Ͷ · ʹͶͲͲ͵,ͳͶ · ͳͲଶ = ͵,Ͳͷ ɆПɚ. ; 

30,5<40. 

 

ɉɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ςɫɦ<[ςɦ],                                                      (3.21) �ɫɦ = ɫɦܨܳ
= ܲ · ɫɦܨ�

, 
ɝɞɟ Fɫɦ - ɩɥɨɳɚɞɶ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɵɤɚ, ɛɟɡ ɭɱɟɬɚ ɨɬɜɟɪɫɬɢɹ, ɦɦ. 

Fɫɦ=160·50=800 ɦɦ2, �ɫɦ = ʹͶͲͲ · ʹͺͲͲ = Ͳ,͸, 
0,6<14,4. 

ɉɵɥɶ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɨɱɢɫɬɤɟ ɡɟɪɧɚ, ɫɭɯɨɣ ɨɛɪɚɛɨɬɤɟ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɪɢ ɢɡɦɟɥɶɱɟɧɢɢ ɡɟɪɧɚ ɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɟɝɨ ɨɛɪɚɛɨɬɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ 

ɢ ɨɬɯɨɞɨɜ. 

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɩɚɞɚɧɢɟ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɡɚɝɪɹɡɧɟɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɫɚɫɵɜɚɟɬɫɹ, ɚ ɜɨɡɞɭɯ ɨɱɢɳɚɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɩɵɥɟɭɞɚɥɟɧɢɹ (ɮɢɥɶɬɪɵ, ɰɢɤɥɨɧɵ ɢ ɬ. ɞ.). 
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3.4 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ  

3.4.1  Ɋɚɫɱёɬ ɦɚɫɫɵ ɢ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:   

 ɤ ɝG G G К                                                     (3.4.1) 

ɝɞɟ     Gɤ – ɦɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ; 

           Gɝ – ɦɚɫɫɚ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɤɝ; 

           K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɫɫɭ ɪɚɫɯɨɞɭɟɦɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɚɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (Ʉ=1,05…1,15). 

 

Ɇɚɫɫɚ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 3.4.1. 

Ɍɚɛɥɢɰɚ 3.4.1 - Ɋɚɫɱёɬ ɦɚɫɫɵ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ 

№ 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɟɬɚɥɟɣ. 

Ɇɚɫɫɚ ɨɞɧɨɣ 
ɞɟɬɚɥɢ, ɤɝ. Ʉɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ. Ɉɛɳɚɹ ɦɚɫɫɚ 

ɞɟɬɚɥɟɣ, ɤɝ 

1 2 5 6 7 

1 Ʉɪɵɲɤɚ ɤɨɪɩɭɫɚ 20 1 20 

2 

Ɂɚɝɪɭɡɨɱɧɚɹ 
ɝɨɪɥɨɜɢɧɚ 10 1 10 

3 

ɉɚɬɪɭɛɨɤ ɞɥɹ ɜɵɜɨɞɚ 
ɩɚɪɚ 4 1 4 

4 Ɋɚɦɚ 100 1 100 

5 

ɉɚɬɪɭɛɨɤ ɞɥɹ ɩɨɞɚɱɢ 
ɩɚɪɚ 3 1 3 

6 Ɉɩɨɪɚ 18 2 36 

7 

ɉɚɪɨɪɚɫɩɪɟɞɟɥɹɸɳɢɣ 

ɡɦɟɟɜɢɤ 10 3 30 

8 Ʉɨɧɢɱɟɫɤɨɟ ɞɧɢɳɟ 20 1 20 

9 

Ʉɨɪɩɭɫ 
ɩɪɨɩɚɪɢɜɚɬɟɥɹ 60 1 60 

10 

Ɋɚɦɚ ɞɥɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ 
ɪɟɞɭɤɬɨɪɚ 20 1 20 

ɂɬɨɝɨ: 303 

 



Ɉɩɪɟɞɟɥɢɦ ɦɚɫɫɭ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɮɨɪɦɭɥɟ 3.4.1, ɩɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ 

ɢɡ  ɬɚɛɥɢɰɵ 3.4.1: 

G= (303+50)·1,05=370 ɤɝ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɧɚ ɨɫɧɨɜɟ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɟɟ ɨɬɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɪɚɫɱɟɬɧɨ-

ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɫɩɨɫɨɛɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɧɟɨɬɪɚɫɥɟɜɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɡɚɬɪɚɬ ɧɚ 1 ɤɝ ɦɚɫɫɵ: 

 ɛ ɤ ɡ ɦ ɩɞ ɧɚɰC G ɋ Е ɋ ɋ К                                   (3.4.2) 

ɝɞɟ     Gɤ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɤɝ; 

          ɋɡ – ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ, ɦɚɫɫɵ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. (ɋɡ=0,02…0,15); 

          ȿ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɪɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɲɢɧ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɜɵɩɭɫɤɚ (ɩɪɢɧɢɦɚɟɦ ȿ=1,5); 

          ɋɦ– ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɩɪɢɯɨɞɹɳɢɟɫɹ ɧɚ 1 ɤɝ ɦɚɫɫɵ ɦɚɲɢɧ, ɪɭɛ./ɤɝ. 

(ɋɦ=0,68…0,95); 

          ɋɩɞ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɧɵɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ, ɪɭɛ.; 

          Ʉɧɚɰ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ ɰɟɧɵ 

ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ (Ʉɧɚɰ = 1,15…1,4). ʠ˅ = [͵Ͳ͵ ∙ ሺͲ,ͳͷ ∙ ͳ,ͷ + Ͳ,ͺሻ + ͸ͲͲͲͲ] ∙ ͳ,ʹͷ = ͹ͷ͵ͺͺ ɪɭɛ 

         

  3.4.2 Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ 

 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɫɱɟɬɭ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɩɪɢɜɟɞёɦ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. 

Ɍɚɛɥɢɰɚ 3.4.2 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɫɪɚɜɧɢɜɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɚɡɨɜɨɣ 

1 2 3 

Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 370 350 

Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 100388 120000 

ɉɨɬɪɟɛɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 7,5 9 

  



ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4.2 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɱ 6600 5000 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɟɥ. 1 1 

Ɋɚɡɪɹɞ ɪɚɛɨɬɵ IV IV 

Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ./ɱ. 100 100 

ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, % 12,5 12,5 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɌɈ, % 10 10 

Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱ 1000 1000 

 

ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɞɚɧɧɵɯ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɡɟɪɧɚ, ɢ ɞɚɟɬɫɹ ɢɯ ɫɪɚɜɧɟɧɢɟ. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ (ɫɭɳɟɫɬɜɭɸɳɟɝɨ) ɜɚɪɢɚɧɬɚ 

ɨɛɨɡɧɚɱɚɸɬɫɹ ɤɚɤ ɏ0, ɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɤ ɏ1. 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

ɟ
ɟ

z

NЭ
W

  (3.4.3) 

ɝɞɟ     Ne – ɩɨɬɪɟɛɥɹɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

          Wz – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ. 

          ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.4.3) ɩɨɥɭɱɢɦ: 

ɗɟ
଴ = ͻͷ = ͳ,ͺ ɤȼɬ ∙ ɱ/ɱ 

ɗɟ
ଵ = ͹,ͷ͸,͸ = ͳ,ͳ͵ ɤȼɬ ∙ ɱ/ɱ 

 

Ɇɟɬɚɥɥɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɟ
z ɝɨɞ ɫɥ

G
M

W T Ɍ


 
                                          (3.4.4) 

ɝɞɟ     G – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Tɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɚɫ; 

Tɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɥɟɬ. М଴̍ = ͵ͷͲͷ · ͳͲͲͲ · ͳͲ = Ͳ,ͲͲ͹ ˍˆ/˕ 

Мଵ̍ = ͵͹Ͳ͸,͸ · ͳͲͲͲ · ͳͲ = Ͳ,ͲͲͶ ˍˆ/˕ 



Ɏɨɧɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɛ
e

z ɝɨɞ

ɋ
F

W T



                                                    (3.4.5) 

ɝɞɟ      ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. F଴̍ = ͳͲͲͲͲͲͷ · ͳͲͲͲ = ʹͲ ˓˖˄./ˍˆ   
Fଵ̍ = ͹ͷ͵ͺͺ͸,͸ · ͳͲͲͲ = ͳͳ ˓˖˄./ˍˆ   

 

Ɍɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 p

e

z

n
Ɍ

W
                                                       (3.4.6) 

ɝɞɟ      nɪ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ. ʡଵ̍ = ͳ͸,͸ = Ͳ,ͳͷ ˚ˈˎ · ˚˃˔/ˍˆ 

ʡ଴̍ = ͳͷ = Ͳ,ʹ ˚ˈˎ · ˚˃˔/ˈˇ  
 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ɡɩ э ɪɬɨS ɋ ɋ ɋ А                                             (3.4.7) 

ɝɞɟ     ɋɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɭɛ/ɤɝ; 

ɋɪɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɭɛ/ɤɝ; 

ɋɷ – ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɤɝ; 

 Ⱥ  – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ/ɤɝ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɡɩ ɟɋ Z T                                                         (3.4.8) 

ɝɞɟ     Z - ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ/ɱ:      ʠˊ˒ଵ = ͳͲͲ ∙ Ͳ,ͳͷ = ͳͷ ɪɭɛ/ɤɝ 

ɋɡɩ
଴ = ͳͲͲ ∙ Ͳ,ʹ = ʹͲ ɪɭɛ./ɤɝ 

 

 

 



Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

э э ɫɋ Ц Э                                                         (3.4.9) 

ɝɞɟ     ɐɷ - ɤɨɦɩɥɟɤɫɧɚɹ ɰɟɧɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɤȼɬ. 

ɋɷ
ଵ = ʹ,ͺ · ͳ,ͳ͵ = ͵,ͳ͸Ͷ ɪɭɛ./ɤɝ 

ɋɷ
଴ = ʹ,ͺ · ͳ,ͺ = ͷ,ͲͶ ɪɭɛ./ɤɝ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 
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                                         (3.4.10) 

ɝɞɟ     ɇɪɬɨ - ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ 3.4.10: 

ɋɪɬɨ
ଵ = ͹ͷ͵ͺͺ · ͳͲͳͲͲ · ͸,͸ · ͳͲͲͲ = ͳ,ͳͶ ɪɭɛ./ ɤɝ  
ɋɪɬɨ

଴ = ͳͲͲͲͲͲ · ͳͲͳͲͲ · ͷ · ͳͲͲͲ = ʹ ɪɭɛ./ɤɝ  
 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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                                                           (3.4.11) 

ɝɞɟ     ɚ - ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

Ⱥଵ = ͹ͷ͵ͺͺ · ͳʹ,ͷͳͲͲ · ͸,͸ · ͳͲͲͲ = ͳ,Ͷʹ ɪɭɛ./ɤɝ 

Ⱥ଴ = ͳͲͲͲͲͲ · ͳʹ,ͷͳͲͲ · ͷ · ͳͲͲͲ = ʹ,ͷ ɪɭɛ./ɤɝ 

 

ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ 3.4.7: Sɷɤɫ
ଵ = ͳͷ + ͵,ͳ͸Ͷ + ͳ,ͳͶ + ͳ,Ͷʹ = ʹͲ,͹ʹͶ  ɪɭɛ./ɤɝ  Sɷɤɫ

଴ = ʹͲ + ͷ,ͲͶ + ʹ + ʹ,ͷ = ʹͻ,ͷͶ ɪɭɛ./ɤɝ  
 

ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ɩɪɢɜ ɧ ɧɋ S E F k                                                 (3.4.12)    



ɝɞɟ    ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

(ȿɇ= 0,1);  

Fɟ – ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɤɝ; 

          k – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤɝ. 

ɋɩɪɢɜ
ଵ = ʹͲ,͹ʹͶ + Ͳ,ͳ ∙ ͳͳ = ʹͳ,ͺʹͶ ɪɭɛ/ɤɝ 

ɋɩɪɢɜ
଴ = ʹͻ,ͷͶ + Ͳ,ͳ ∙ ʹͲ = ͵ͳ,ͷͶ ɪɭɛ/ɤɝ 

 

Ƚɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 0 1ɝɨɞ ɱ ɝɨɞЭ S S W Ɍ                                         (3.4.13) 

ɗɝɨɞ = ሺʹͻ,ͷͶ − ʹͲ,͹ʹͶሻ ∙ ͸,͸ ∙ ͳͲͲͲ = ͷͺͳͺͷ ɪɭɛ. 

 

Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 0 1

ɝɨɞ ɩɪɢɜ ɩɪɢɜ ɱ ɝɨɞE ɋ ɋ W Ɍ                                      (3.4.14) 

ȿɝɨɞ = ሺ͵ͳ,ͷͶ − ʹͳ,ͺʹͶሻ ∙ ͸,͸ ∙ ͳͲͲͲ = ͸Ͷͳʹͷ ɪɭɛ 

 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

1ɛ
ɨɤ

ɝɨɞ

ɋɌ
Э

                                                (3.4.15) 

ʡˑˍ = ͹ͷ͵ͺͺͷͺͳͺͷ = ͳ,ʹͻˆˑˇ˃ 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞ
эф

ɛ

ЭЕ
ɋ

                                                             (3.4.16) 

Еэ˗ = ͷͺͳͺͷ͹ͷ͵ͺͺ = Ͳ,͹͹  
ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.4.4. 

 

 



Ɍɚɛɥɢɰɚ 3.4.3 - ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

№ 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ȼɚɡɨɜɵɣ ɉɪɨɟɤɬ 

ɉɪɨɟɤɬ ɜ 
% ɤ 

ɛɚɡɨɜɨɦɭ 

1 2 3 4 5 

1 ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 5 6,6 110 

2 Ɏɨɧɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɤɝ 20 11 55 

3 ɗɧɟɪɝɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤȼɬ./ɤɝ 1,8 1,13 62 

4 Ɇɟɬɚɥɥɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤɝ/ɬ 0,007 0,0056 80 

5 Ɍɪɭɞɨёɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ*ɱ/ɤɝ. 0,2 0,15 75 

6 ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɤɝ 29,54 20,724 69 

7 ɍɪɨɜɟɧɶ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɤɝ. 31,54 21,824 67 

8 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. 58185 

9 Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ. 64125 

10 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 
ɥɟɬ 1,29 

11 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɟɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ 0,77 

 

Ʉɚɤ   ɜɢɞɧɨ  ɢɡ  ɬɚɛɥɢɰɵ   3.4.3   ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ   ɤɨɧɫɬɪɭɤɰɢɹ 

ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ  ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ ɹɜɥɹɟɬɫɹ  ɷɤɨɧɨɦɢɱɟɫɤɢ  

ɷɮɮɟɤɬɢɜɧɨɣ, ɬɚɤ  ɤɚɤ  ɫɪɨɤ  ɨɤɭɩɚɟɦɨɫɬɢ ɪɚɜɟɧ: 1,5 ɝɨɞɚɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɜɟɧ: 0,77. 

 

3.5 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɟɪɧɚ  

ɍɫɥɨɜɢɹ ɬɪɭɞɚ - ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɪɚɛɨɱɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɟ 

ɜɥɢɹɸɬ ɧɚ ɡɞɨɪɨɜɶɟ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ 

ɪɚɛɨɬɨɣ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ. 



Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɛɳɢɟ ɢ ɨɫɨɛɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. Ʉ ɨɛɳɢɦ ɭɫɥɨɜɢɹɦ 

ɬɪɭɞɭ ɨɬɧɨɫɹɬɫɹ: ɨɛɟɫɩɟɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɟɣ ɩɟɪɫɨɧɚɥɚ, ɦɟɞɢɰɢɧɫɤɢɯ 

ɭɱɪɟɠɞɟɧɢɣ, ɛɚɡ ɢ ɡɚɥɨɜ ɨɬɞɵɯɚ, ɤɥɭɛɨɜ, ɩɢɬɚɧɢɟ, ɫɩɟɰɨɞɟɠɞɚ. ɂɧɨɝɞɚ ɨɛɳɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɤɨɦɩɚɧɢɢ ɜɤɥɸɱɚɸɬ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ 

ɤɨɦɩɚɧɢɢ, ɧɚɥɢɱɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɨɮɢɫɧɵɯ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɱɢɫɬɨɬɭ ɜ ɧɢɯ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɨɫɬɨɹɧɢɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʉɨɧɤɪɟɬɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɞɟɥɹɬɫɹ ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: ɪɚɛɨɬɧɢɤ, 

ɨɫɭɳɟɫɬɜɥɹɹ ɫɜɨɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɰɟɥɨɦɭ ɤɨɦɩɥɟɤɫɭ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ 

ɩɪɨɹɜɥɟɧɢɣ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. Ɉɰɟɧɤɚ ɜɟɥɢɱɢɧɵ ɜɥɢɹɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɹɜɥɟɧɢɣ ɧɚ ɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɛɨɬɧɢɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɤɨɧɤɪɟɬɧɵɯ ɲɬɚɬɧɵɯ ɟɞɢɧɢɰ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ȼɕȼɈȾɕ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɭɩɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɪɧɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɬɚɤɠɟ 

ɤɚɱɟɫɬɜɨɦ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɤɪɭɩɵ. ɇɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɡɟɪɧɚ ɜ 

ɤɪɭɩɭ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɡɟɪɧɚ, ɫɬɪɭɤɬɭɪɚ ɢ ɪɟɠɢɦɵ ɪɚɛɨɬɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɞɥɞɹ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ, ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 

ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɩɨɥɭɱɟɧɢɹ ɝɪɟɱɧɟɜɨɣ ɤɪɭɩɵ. 

ȼɧɟɞɪɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɦɨɠɟɬ ɞɚɬɶ ɛɨɥɶɲɨɣ 

ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ  ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɨ ɧɚ ɥɸɛɨɦ 

ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɦ ɩɪɟɞɩɪɢɹɬɢɢ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢɦɟɟɬ 

ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɦɚɥɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 58185 ɪɭɛ. ɢ ɜ ɬɨɠɟ ɜɪɟɦɹ 

ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 8,6 ɬ/ɱ, ɦɟɧɶɲɢɟ ɡɚɬɪɚɬɵ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɚɧɚɥɨɝɢɱɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ,  

ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɨɛɪɟɬɟɧɚ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɵɦ ɯɨɡɹɣɫɬɜɨɦ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɚɧɧɨɣ 

ɭɫɬɪɨɣɫɬɜɚ 1,29 ɝɨɞɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɪɚɜɟɧ 0,77, ɱɬɨ ɩɨɤɚɡɵɜɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɟɟ ɩɪɢɨɛɪɟɬɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ. 
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