
 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ- 
ɮɢɥɢɚɥ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 

ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ  
«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

ɢɧɫɬɢɬɭɬ 
 

«Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ» 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______   Ⱥ.ɇ. Ȼɨɪɢɫɟɧɤɨ 
 ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   ________  2019 ɝ. 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

23.03.03 ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 
     ɤɨɞ  –  ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ, ɈɈɈ ȻɌɅ – ɫɟɪɜɢɫ, ɝ. ɑɟɪɧɨɝɨɪɫɤ 

ɬɟɦɚ 
 
 

      
 
 
 
 
 
 
 
  Ɋɭɤɨɜɨɞɢɬɟɥɶ             ________       ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ȺɌɢɆ   Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ 
                                                       ɩɨɞɩɢɫɶ, ɞɚɬɚ         ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ             ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

ȼɵɩɭɫɤɧɢɤ                   ________                                                  Ⱥ.ȼ. Ɇɹɞɡɟɥɶ 
                              ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 

 
Ⱥɛɚɤɚɧ 2019 

 



 
 

        ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ: ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ 
ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ, ɈɈɈ ȻɌɅ – ɫɟɪɜɢɫ, 
ɝ. ɑɟɪɧɨɝɨɪɫɤ. 
 

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɱɚɫɬɶ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

 
_________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

_________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

Ⱥ.ɇ. Ȼɨɪɢɫɟɧɤɨ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɟɪɬɢɡɚ ɩɪɨɟɤɬɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

 
_________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
ɇ.ɂ. ɇɟɦɱɟɧɤɨ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
 
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

 
_________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
   

Ɂɚɤɥɸɱɟɧɢɟ ɧɚ ɢɧɨɫɬɪɚɧɧɨɦ ɹɡɵɤɟ  
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

_________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

ɇ.ȼ. ɑɟɡɵɛɚɟɜɚ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ  

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ 

_________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 



 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ- 
ɢɧɫɬɢɬɭɬ 

ɮɢɥɢɚɥ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 
ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ  

«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
 
 

«Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ» 
ɤɚɮɟɞɪɚ 

 

                                                                                             ɍɌȼȿɊɀȾȺɘ              
                                                                          Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ                                                                                                 

______  Ⱥ.ɇ. Ȼɨɪɢɫɟɧɤɨ 
                                                                                    ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                                                 « ___ » ______ 20 ___ ɝ 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ __ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ _______________________________ 
             ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 
 

 
 



 
 

ɋɬɭɞɟɧɬɭ  Ɇɹɞɡɟɥɶ Ⱥɪɬɭɪɭ ȼɢɤɬɨɪɨɜɢɱɭ                                           
                                          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  
Ƚɪɭɩɩɚ    65-1      ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)      23.03.03     

         ɧɨɦɟɪ                                                                                                   ɤɨɞ 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ         
                                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 

 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ 
ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ, ɈɈɈ ȻɌɅ – ɫɟɪɜɢɫ, 
ɝ. ɑɟɪɧɨɝɨɪɫɤ. 
 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 259 ɨɬ  «11»   04   2019ɝ. 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ Ⱥɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɹ 
ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ.  

                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɂɡɭɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɟɯɧɨɥɨɝɢɹ ɌɈ ɢ Ɋ 
ɚɜɬɨɦɨɛɢɥɟɣ, ɬɟɯɧɢɤɨ- ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ ɢ Ɋ  
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɱɚɫɬɶ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ, 
ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɟɪɬɢɡɚ, 
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 
ɤɨɪɩɭɫ, ɡɨɧɚ ɌɈ, Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ, Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  

 
 
 
 

      Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ            _________________                   Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ       
                                                                                   ɩɨɞɩɢɫɶ                                       ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
 
 

      Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ        ___________________________________ 
                                                                                     ɩɨɞɩɢɫɶ, ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

 

                                                                                              « 11 »  04  2019 ɝ. 
 
 



 
 

ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɪɚɛɨɬɵ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ, ɈɈɈ ȻɌɅ – 
ɫɟɪɜɢɫ, ɝ. ɑɟɪɧɨɝɨɪɫɤ.» ɫɨɞɟɪɠɢɬ  ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 19 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 
ȺɇȺɅɂɁ ɉɊɈɂɁȼɈȾɌȼȿɇɇɈɃ ȾȿəɌȿɅɖɇɈɋɌɂ, ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ 
ɊȺɋɑȿɌ, ȻȿɁɈɉȺɋɌɇɈɋɌɖ ɗɄɈɅɈȽɂɂ, ɗɄɈɇɈɆɂɑȿɄɂɃ ɗɎɎȿɄɌ. 
 

ɐɟɥɢ: 
 ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
 ɉɪɨɜɟɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɡɨɧɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
 Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ  
 ɉɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɫɜɹɡɧɵɯ ɫ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɡɨɧɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɥɭɠɢɜɚɧɢɹ; 
 ɉɪɨɜɟɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɧɚ 
ɪɚɛɨɬɭ ȺɌɐ: ɛɵɥ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɪɚɫɫɱɢɬɚɧɵ ɩɥɨɳɚɞɢ ɡɨɧ (ɦɨɣɤɢ, ɌɈ, ɌɊ, Ⱦ), ɚ ɬɚɤ ɠɟ ɨɰɟɧɤɚ 
ɜɥɢɹɧɢɹ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɷɤɨɥɨɝɢɢ. 
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ȼȼȿȾȿɇɂȿ 

 
Ʉɚɠɞɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɫɬɪɟɦɢɬɫɹ ɩɨɥɭɱɢɬɶ ɯɨɪɨɲɢɣ ɞɨɯɨɞ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɬɶ ɞɨɫɬɨɣɧɨ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɧɚ ɪɵɧɤɟ, ɩɪɟɞɨɫɬɚɜɥɹɹ ɫɜɨɢɦ 
ɤɥɢɟɧɬɚɦ ɬɨɥɶɤɨ ɤɚɱɟɫɬɜɟɧɧɵɟ ɬɨɜɚɪɵ ɢ ɭɫɥɭɝɢ . 

 «ɈɈɈ – ȻɌɅ ɫɟɪɜɢɫ». ɉɪɟɞɩɪɢɹɬɢɟ ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɚ ɬɟɯɧɢɱɟɫɤɨɦ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɝɚɪɚɧɬɢɣɧɨɦ ɪɟɦɨɧɬɟ ɤɚɪɶɟɪɧɵɯ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɮɢɪɦɵ 
«ȻɟɥȺɁ»  

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɪɵɧɨɱɧɵɯ ɭɫɥɨɜɢɹɯ ɨɱɟɧɶ ɜɚɠɧɨ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɬɨɥɶɤɨ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɬɨɜɚɪɵ ɢ ɭɫɥɭɝɢ, ɬɚɤ ɤɚɤ ɧɟɩɪɟɞɜɢɞɟɧɧɵɣ ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɞɚɠɟ 
ɨɞɧɨɝɨ ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɧɟɫɟɬ ɩɪɟɞɩɪɢɹɬɢɸ ɦɧɨɝɨɦɢɥɥɢɨɧɧɵɟ ɭɛɵɬɤɢ ɡɚ 
ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. 

ɑɬɨ ɛɵ ɷɬɨ ɧɟ ɩɪɨɢɫɯɨɞɢɥɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɪɚɡɜɢɜɚɬɶ ɫɢɫɬɟɦɭ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɧɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧɚ ɫɪɨɤ ɫɥɭɠɛɵ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɟɝɨ ɨɬɤɚɡ. 
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1. ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɱɚɫɬɶ 
 
 

1.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ 
 

«ɈɈɈ – ȻɌɅ ɫɟɪɜɢɫ» ɨɮɢɫ ɪɚɫɩɨɥɨɠɟɧ ɩɨ ɚɞɪɟɫɭ Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ 
ɝ. ɑɟɪɧɨɝɨɪɫɤ, ɭɥ. Ɇɢɪɚ, 005. Ɋɟɠɢɦ ɪɚɛɨɬɵ: ɉɨɧɟɞɟɥɶɧɢɤ-ɉɹɬɧɢɰɚ ɫ 8:00 ɞɨ 
17:00, ɨɛɟɞ ɫ 12:00 ɞɨ 13:00; ɋɭɛɛɨɬɚ-ȼɨɫɤɪɟɫɟɧɶɟ ɜɵɯɨɞɧɨɣ. ɉɪɨɢɡɜɨɞɫɬɜɨ 
ɧɚɯɨɞɢɬɫɹ ɩɨ ɚɞɪɟɫɭ Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ, Ⱥɥɬɚɣɫɤɢɣ ɪɚɣɨɧ, ɜɛɥɢɡɢ ɩɨɫɟɥɤɚ 
Ⱥɪɲɚɧɨɜɨ. Ɋɟɠɢɦ ɪɚɛɨɬɵ: ɉɨɧɟɞɟɥɶɧɢɤ – ɋɭɛɛɨɬɚ ɫ 8:00 ɞɨ 20:00, ɨɛɟɞ ɫ 
12:00 ɞɨ 13:00.  

«ɈɈɈ – ȻɟɥɌɪɚɧɫɅɨɝɢɫɬɢɤ» - ɹɜɥɹɟɬɫɹ ɨɮɢɰɢɚɥɶɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ 
ɬɨɜɚɪɨɩɪɨɜɨɞɹɳɟɣ ɫɟɬɢ ɈȺɈ “ȻȿɅȺɁ” ɫ 2015 ɝɨɞɚ. 
Ɂɚɞɚɱɢ ɤɨɦɩɚɧɢɢ: 
- ɩɨɫɬɚɜɤɚ ɬɟɯɧɢɤɢ; 
- ɨɪɢɝɢɧɚɥɶɧɵɯ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɥɢɧɟɣɤɢ ɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ BELAZ G – Profi; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɥɧɨɝɨ ɮɢɪɦɟɧɧɨɝɨ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɝɥɚɫɧɨ 

ɪɟɝɥɚɦɟɧɬɭ ɡɚɜɨɞɚ ɩɪɨɢɡɜɨɞɢɬɟɥɹ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɢɯ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ 

ɫɚɦɨɫɜɚɥɨɜ. 
Ʉɚɪɶɟɪɧɵɟ ɫɚɦɨɫɜɚɥɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɨɪɧɨɣ ɦɚɫɫɵ ɜ 

ɪɚɡɪɵɯɥёɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɞɨɪɨɝɚɦ ɧɚ ɨɬɤɪɵɬɵɯ ɪɚɡɪɚɛɨɬɤɚɯ 
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. Ɇɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɞɨɪɨɠɧɨɦɚɝɢɫɬɪɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, ɚ ɬɚɤɠɟ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɇɚ ɪɢɫɭɧɤɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɢɫɨɤ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɮɢɪɦɵ ȻɟɥȺɁ, 
ɞɨɫɬɭɩɧɵɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɦɩɚɧɢɟɣ 
ȻɟɥɌɪɚɧɫɅɨɝɢɫɬɢɤ. 
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Ɋɢɫɭɧɨɤ 1.1 – Ⱥɜɬɨɫɚɦɨɫɜɚɥɵ ɮɢɪɦɵ ȻɟɥȺɁ 
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ȌȊȐȋаȚȍȓя 
ТȘаȕșȔȐșșȐя 

МȖȌȐȜȐȒацȐȐ 
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Ɋɢɫɭɧɨɤ 1.2 - Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɹ 
 

ɇɚ ɪɢɫɭɧɤɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɟɞɩɪɢɹɬɢɹ 
"ɈɈɈ – ȻɌɅ ɫɟɪɜɢɫ". 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɦɟɟɬɫɹ: ɨɞɢɧ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬ Ɍɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɤɥɚɞ ɡɚɩɚɫɧɵɯ ɡɚɩɱɚɫɬɟɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɨɫɬ ɦɨɣɤɢ ɜ ɨɬɞɟɥɶɧɨɦ ɡɞɚɧɢɢ. ɍɫɬɚɧɨɜɥɟɧɨ ɤɨɦɩɶɸɬɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ.  

 
ɉɟɪɟɱɟɧɶ ɨɩɟɪɚɰɢɣ ɜɫɟɯ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɜɟɞɟɧ ɜ 

ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɬɩɭɫɤɚɟɦɭɸ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɜɦɟɫɬɟ ɫ 
ɚɜɬɨɫɚɦɨɫɜɚɥɨɦ. 

Ȼɚɡɨɜɨɟ ɢ ɝɨɞɨɜɨɟ ɌɈ ɜɤɥɸɱɚɸɬ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ, ɤɪɟɩɟɠɧɵɟ, 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ, ɫɦɚɡɨɱɧɵɟ, ɪɚɡɛɨɪɧɨ-ɫɛɨɪɨɱɧɵɟ, ɞɟɦɨɧɬɚɠɧɨ-ɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ (ɫɨ ɫɧɹɬɢɟɦ ɢ ɭɫɬɚɧɨɜɤɨɣ ɧɟɤɨɬɨɪɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ) ɢ ɞɪɭɝɢɟ 
ɨɩɟɪɚɰɢɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɜɵɹɜɥɟɧɢɟ ɨɬɤɚɡɨɜ ɢ 
ɩɨɜɪɟɠɞɟɧɢɣ. 

ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɨɧ ɨɬɩɪɚɜɥɹɟɬɫɹ  ɧɚ 
ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɣ ɭɱɚɫɬɨɤ, ɢ ɬɨɥɶɤɨ ɩɨɬɨɦ ɡɚɟɡɠɚɟɬ ɧɚ ɩɨɫɬ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɝɞɟ ɩɪɨɜɨɞɹɬɫɹ ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ ɪɚɛɨɬɵ ɩɨ ɫɦɚɡɤɟ ɭɡɥɨɜ ɢ 
ɚɝɪɟɝɚɬɨɜ, ɡɚɦɟɧɟ ɦɚɫɥɚ, ɩɪɨɬɹɠɤɢ ɤɪɟɩɟɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ — ɷɬɨ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɢ ɨɩɟɪɚɰɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɞɞɟɪɠɢɜɚɧɢɟ ɫɥɭɠɛɵ ɪɚɛɨɬɵ ɚɜɬɨɫɚɦɨɫɜɚɥɚ, ɤɪɚɣɧɟ 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɬɟɯɧɢɤɢ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɌɈ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ: 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɢɫɬɟɦ ɞɜɢɝɚɬɟɥɹ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɹɝɨɜɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɬɹɝɨɜɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ; 

д̛̬екто̬ 

̚а̥е̭т̛тель 
д̛̬екто̬а 

Рукоод̛тель 
̭е̛̬̭̏а 

Руко̏од̛тель 
под̬а̚деле̛̦я 

̭ле̭а̬ь Наладч̛к Кладо̏щ̛к 

ʥух̐алте̬ ʤд̛̛̥̦̭т̬ато̬ 
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˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɫ ɪɟɞɭɤɬɨɪɨɦ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɨɞɜɟɫɤɢ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɟɪɟɞɧɟɣ ɨɫɢ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɥɟɫ ɢ ɲɢɧ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɚɛɢɧɵ ɢ ɩɥɚɬɮɨɪɦɵ; 
˗ Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 
ȼɵɩɨɥɧɟɧɢɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɪɚɛɨɬ ɩɨɡɜɨɥɹɟɬ ɩɪɨɞɥɢɬɶ ɫɥɭɠɛɭ ɪɚɛɨɬɵ 

ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɹɜɥɟɧɢɟ ɨɬɤɚɡɨɜ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, 
ɪɚɰɢɨɧɚɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ, ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ 
ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ ɚɜɬɨɫɚɦɨɫɜɚɥ ɡɚɝɨɧɹɸɬ ɜ 
ɡɨɧɭ ɌɈ. Ɂɚɬɟɦ, ɜɵɩɨɥɧɹɸɬɫɹ ɨɩɟɪɚɰɢɢ ɫɨɝɥɚɫɧɨ ɨɩɟɪɚɰɢɨɧɧɨɣ ɤɚɪɬɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɨɫɬɚɜɥɟɧɧɨɣ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɢ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɣ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɩɟɪɚɰɢɨɧɧɚɹ ɤɚɪɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 1.3. 
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Ɋɢɫɭɧɨɤ 1.3 - Ɉɩɟɪɚɰɢɨɧɧɚɹ ɤɚɪɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚɳɟɧɢɟ ɞɚɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɪɟɦɨɧɬ ɚɜɬɨɦɨɛɢɥɟɣ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

Ȼɟɣɫɤɨɟ ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ — ɫɚɦɨɟ ɩɟɪɫɩɟɤɬɢɜɧɨɟ 
ɩɨ ɡɚɩɚɫɚɦ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɝɥɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
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Ɏɟɞɟɪɚɰɢɢ. Ɋɚɡɜɢɬɢɟ ɞɚɧɧɨɣ ɫɵɪɶɟɜɨɣ ɩɥɨɳɚɞɤɢ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɤɨɧɰɟɩɰɢɢ 
ɪɚɡɜɢɬɢɹ ɭɝɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ɋɨɫɫɢɢ, ɩɪɟɞɩɨɥɚɝɚɸɳɟɣ ɨɫɜɨɟɧɢɟ 
ɧɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɫɦɟɳɟɧɢɟ ɭɝɨɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ-ɷɤɫɩɨɪɬɟɪɨɜ 
ɧɚ ɜɨɫɬɨɤ ɫɬɪɚɧɵ, ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɷɤɫɩɨɪɬɚ ɪɨɫɫɢɣɫɤɨɝɨ ɭɝɥɹ. 

ɇɚ ɛɚɡɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɨɡɞɚɧ ɤɪɭɩɧɟɣɲɢɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɩɪɨɟɤɬ 
Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ — Ȼɟɣɫɤɢɣ ɭɝɨɥɶɧɵɣ ɤɥɚɫɬɟɪ. Ɉɛɳɢɣ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ 
ɨɛɴɟɦ ɞɨɛɵɱɢ ɤɥɚɫɬɟɪɚ ɤ 2030 ɝɨɞɭ ɫɨɫɬɚɜɢɬ 65% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɞɨɛɵɱɢ 
ɪɟɫɩɭɛɥɢɤɢ. 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɡɚɩɚɫɵ ɪɹɞɨɜɨɝɨ ɭɝɥɹ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɝɪɚɧɢɰɚɯ 
ɥɢɰɟɧɡɢɨɧɧɵɯ ɭɱɚɫɬɤɨɜ — 1,36 ɦɥɪɞ ɬɨɧɧ. ɉɟɪɜɚɹ ɨɱɟɪɟɞɶ ɝɪɭɩɩɵ ɜɟɪɯɧɢɯ 
ɩɥɚɫɬɨɜ ɩɥɚɧɢɪɭɟɬɫɹ ɤ ɨɬɪɚɛɨɬɤɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 34 ɥɟɬ. 
Ɉɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɟɣɫɬɜɭɸɳɟɝɨ ɪɚɡɪɟɡɚ Ɇɚɣɪɵɯɫɤɢɣ ɫɟɝɨɞɧɹ ɫɨɫɬɚɜɥɹɟɬ 
3 ɦɥɧ ɬɨɧɧ ɭɝɥɹ ɜ ɝɨɞ. ȼ ɛɥɢɠɚɣɲɢɟ ɞɜɚ ɝɨɞɚ ɩɨɤɚɡɚɬɟɥɢ ɭɜɟɥɢɱɚɬɫɹ ɞɨ 5 ɦɥɧ 
ɬɨɧɧ. ɋ ɜɜɨɞɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɨɝɨ ɭɱɚɫɬɤɚ Ȼɟɣɫɤɢɣ-Ɂɚɩɚɞɧɵɣ ɤ 2025 
ɝɨɞɭ ɩɥɚɧɢɪɭɟɬɫɹ ɞɨɫɬɢɱɶ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 20 ɦɥɧ ɬɨɧɧ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ, ɫɮɟɪɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɚɹ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɮɢɪɦɵ ȻɟɥȺɁ, ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬ ȻɌɅ – 
ɋɟɪɜɢɫ, ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ ɟɳɟ ɨɱɟɧɶ ɞɨɥɝɨɟ ɜɪɟɦɹ. 
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2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ (ɬɚɛɥ. 2.1): 
1. ɋɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɦɚɪɤɚɦ ( CA ). 
2. ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ (

CCL ). 
3. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɥɢɧɢɢ (ɜɪɟɦɹ ɜ ɧɚɪɹɞɟ, ɜɪɟɦɹ ɜɵɩɭɫɤɚ ɢ 
ɜɨɡɜɪɚɬɚ ɚɜɬɨɦɨɛɢɥɟɣ). 
4. Ʉɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɝɨɞɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ( ɊȽȾ ). 
5. Ʉɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɝɨɞɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ ɢ ɡɨɧ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ. 
6. Ɍɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ. 
7. Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 
8. ɋɪɟɞɧɢɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
9. Ɋɚɰɢɨɧɚɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɫɚɦɨɫɜɚɥɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ. 
10.  Ʉɪɟɩɨɫɬɶ ɝɨɪɧɨɣ ɩɨɪɨɞɵ ɩɨ ɲɤɚɥɟ ɩɪɨɮ. Ɇ. Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ. 
11.  Ⱦɨɥɹ ɭɱɚɫɬɤɚ ɬɪɚɫɫɵ ɫ ɭɤɥɨɧɨɦ ɛɨɥɟɟ 50 % (5 %) ɨɬ ɪɚɫɫɬɨɹɧɢɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. 
 
Ɍɚɛɥɢɰɚ 2.1– ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɍɢɩ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɤɚɪɶɟɪɧɵɣ ɚɜɬɨɫɚɦɨɫɜɚɥ 
Ɇɚɪɤɚ ɚɜɬɨɦɨɛɢɥɹ ȻɟɥȺɁ - 75131 
Ʉɥɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɨɫɨɛɨ ɛɨɥɶɲɨɣ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ 
ɋɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ 20 
Ʉɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɛɟɡ ɄɊ 20 
ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ, ɤɦ 299 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ȺɌɉ ɜ ɝɨɞɭ 365 
ɇɚɪɚɛɨɬɤɚ ɞɨ ɄɊ, ɦɨɬɨ-ɱɚɫ 20000 
ɇɨɪɦɚ ɩɪɨɛɟɝɚ ɞɨ ɄɊ, ɤɦ 200000 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ – 1 (ɧɨɪɦ), ɦɨɬɨ-ɱɚɫ 250 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ – 2 (ɧɨɪɦ), ɦɨɬɨ-ɱɚɫ 500 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ – 3 (ɧɨɪɦ), ɦɨɬɨ-ɱɚɫ 1000 
Ɋɟɠɢɦ ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɥɢɧɢɢ 2-ɯ ɫɦɟɧɧɵɣ 
 ɜɪɟɦɹ ɜ ɧɚɪɹɞɟ, ɱɚɫ 24 
 ɜɪɟɦɹ ɜɵɩɭɫɤɚ  8-00 - 20-00 
 ɜɪɟɦɹ ɜɨɡɜɪɚɬɚ  19-30 - 7-30 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ 365 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɡɨɧɵ ɌɈ 365 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɡɨɧɵ ɌɊ 365 
Ɍɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɟɪɟɯɨɞɧɨɟ 
Ɍɢɩ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɤɚɪɶɟɪɧɵɣ ɚɜɬɨɫɚɦɨɫɜɚɥ 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɯɨɥɨɞɧɵɣ, ɨɱɟɧɶ ɯɨɥɨɞɧɵɣ 

ɋɪɟɞɧɢɣ ɩɪɨɛɟɝ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɦ 126355 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɬɨ-ɱɚɫ. 10142 

Ɋɚɰɢɨɧɚɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɫɚɦɨɫɜɚɥɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ 3,5 

Ʉɪɟɩɨɫɬɶ ɝɨɪɧɨɣ ɩɨɪɨɞɵ ɩɨ ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ. Ɇ. Ɇ. 
ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ 

5 - 10 

Ⱦɨɥɹ ɭɱɚɫɬɤɚ ɬɪɚɫɫɵ ɫ ɭɤɥɨɧɨɦ ɛɨɥɟɟ 50 % (5 %) ɨɬ ɪɚɫɫɬɨɹɧɢɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. 

0,41-0,5 

Ʉɨɷɮɮɢɰɢɟɧɬ К5 – ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɟɩɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ 
 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ  1,0 

ɇɚɪɚɛɨɬɤɚ ɞɨ ɄɊ 1,0 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 0,95 

Ʉɨɷɮɮɢɰɢɟɧɬ К6 – ɭɱɢɬɵɜɚɸɳɢɣ ɭɤɥɨɧɵ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ  1,05 

ɇɚɪɚɛɨɬɤɚ ɞɨ ɄɊ 1,05 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 0,95 

Ʉɨɷɮɮɢɰɢɟɧɬ К7 – ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ 
 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ  1,0 

ɇɚɪɚɛɨɬɤɚ ɞɨ ɄɊ 1,0 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 1,0 

ɋɪɟɞɧɹɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱɚɫ 12,5 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ 93856 

 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɡɥɨɠɟɧ ɰɢɤɥɨɜɨɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ «ɈɈɈ – 
ȻɌɅ ɫɟɪɜɢɫ». ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɥɸɛɨɣ ɢɡ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɨɬɞɟɥɶɧɨ ɩɨ ɤɚɠɞɨɣ ɦɨɞɟɥɢ ɚɜɬɨɦɨɛɢɥɟɣ ɢɥɢ ɝɪɭɩɩɚɦ ɚɜɬɨɦɨɛɢɥɟɣ, 
ɨɞɧɨɪɨɞɧɵɦ ɩɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɧɨɪɦɚɬɢɜɚɦ. 

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɛɟɝɚ ɞɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ 
 
2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɛɟɝɚ ɞɨ ɌɈ – 1, ɌɈ – 2, ɌɈ – 3 
 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɟɠɟɞɧɟɜɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ȿɈ) ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ ɫɪɟɞɧɟɫɭɬɨɱɧɨɦɭ ɩɪɨɛɟɝɭ, ɤɦ 
 

ɋɋȿО LL  ,  (2.1) 
 

ɝɞɟ CCL  – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ. 
 

ȼ ɬɚɛɥɢɰɟ 2.2 ɢ 2.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɌɈ 
ɢ ɤɨɪɪɟɤɬɢɪɭɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 
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Ɍɚɛɥɢɰɚ 2.2 – ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɦɨɬɨ-ɱɚɫ 
ȼɢɞ ɌɈ TO – 1 ɌɈ – 2 ɌɈ – 3 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ 250 500 1000 
 

Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɷɮɮɢɰɢɟɧɬɵ 765 ,, КKK  ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɌɈ ɢ 
ɪɟɦɨɧɬɚ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ (1, ɫɬɪ. 112) 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɮɚɤɬɨɪɵ 

Ɂɧɚɱɟɧɢɹ 
ɮɚɤɬɨɪɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
ɌɈ 

ɇɚɪɚɛɨɬɤɚ 
ɞɨ ɄɊ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ 
ɪɟɦɨɧɬɚ 

Ȼɟɡ ɲɢɧɧɵɯ 
ɪɚɛɨɬ 

ɒɢɧɧɵɟ 
ɪɚɛɨɬɵ 

Ʉɪɟɩɨɫɬɶ ɝɨɪɧɵɯ 
ɩɨɪɨɞ (ɩɨ ɲɤɚɥɟ 
ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ) 

 
ɞɨ 5 
5–10 
10–15 
> 15 

Ʉɨɷɮɮɢɰɢɟɧɬ  

1,05 
1,0 
1,0 
0,9 

1,05 
1,0 
1,0 
0,9 

– 
– 
– 
– 

0,9 
0,95 
1,0 
1,4 

Ⱦɨɥɹ ɭɱɚɫɬɤɚ ɬɪɚɫɫɵ 
ɫ ɭɤɥɨɧɨɦ 

ɛɨɥɟɟ 50 % (5 %) 
ɪɚɫɫɬɨɹɧɢɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 

 
0,21–0,3 

0,31–0,4 

0,41–0,5 

0,51–0,6 

> 0,6 

Ʉɨɷɮɮɢɰɢɟɧɬ   

1.15 
1,1 
1,05 
1,0 
0,9 

1,15 
1,1 
1,05 
1,0 
0,9 

0,8 
0,85 
0,95 
1,0 
1,05 

0,9 
0,9 
0,95 
1,0 
1,05 

Ɍɢɩ ɩɨɤɪɵɬɢɹ ɞɨɪɨɝɢ 
 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɟ 
ɩɟɪɟɯɨɞɧɨɟ 

ɧɢɡɲɟɝɨ ɬɢɩɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ  

1,05 
1,0 
0,95 

1,05 
1,0 
0,95 

0,9 
1,0 
1,1 

0,95 
1,0 
1,05 

 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ ɢ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɦɨɬɨ-ɱɚɫɚɯ, 

ɩɨɷɬɨɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɜ ɤɢɥɨɦɟɬɪɚɯ ɩɪɨɛɟɝɚ ɨɧɚ 
ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɫɪɟɞɧɸɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɫɤɨɪɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬɫɹ 
ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɨ  ɩɪɟɞɩɪɢɹɬɢɢ ɪɚɜɧɨɣ 12,5 ɤɦ/ɱɚɫ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɞɨ ɩɟɪɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (TO – 1) 
(ɩɟɪɜɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ) 

 

765
ɧ
1

'
1 КKKLL  ,  (2.2) 

 

ɝɞɟ ɧ
1L  – ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ TO – 1 ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɵɦ ɞɚɧɧɵɦ (ɬɚɛɥ. 

2.2); 

5K  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɜɲɢɣ ɤɪɟɩɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ (ɬɚɛɥ. 2.3); 

6K  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɤɥɨɧɵ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
(ɬɚɛɥ. 2.3); 

7K  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ (ɬɚɛɥ. 2.3). 
 

5K

6K

7K
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ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɞɨ ɩɟɪɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (TO – 1) 
(ɜɬɨɪɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ) 

 

1E0
''
1 mLL  , 

 

 
(2.3) 

ɝɞɟ m1 – ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɰɟɥɨɝɨ ɜɟɥɢɱɢɧɚ '
1m  

 

EO

'
1'

1 L

L
m  . 

 
(2.4) 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɜɬɨɪɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ – 2) 

(ɩɟɪɜɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ) 
 

765
ɧ
2

'
2 КKKLL  ,  (2.5) 

 

ɝɞɟ ɧ
2L  – ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ TO – 2 ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ (ɬɚɛɥ. 2.2) 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɜɬɨɪɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ – 2) 

(ɜɬɨɪɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ) 
 

2
"
1

"
2 mLL  ,  (2.6) 

 

ɝɞɟ 2m  – ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɰɟɥɨɝɨ ɜɟɥɢɱɢɧɚ '
2m  

 

"
1

'
2'

2 L

L
m  . 

 
(2.7) 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɬɪɟɬɶɟɝɨ  ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ – 3) 

(ɩɟɪɜɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ) 
 

765
ɧ
3

'
3 КKKLL  ,  (2.8) 

 

ɝɞɟ ɧ
3L   –  ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ TO – 3 ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ (ɬɚɛɥ.2. 2) 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɬɪɟɬɶɟɝɨ  ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ – 3) 

(ɜɬɨɪɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ) 
 

3
"
2

''
3 mLL  ,  (2.9) 
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ɝɞɟ 3m  – ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɰɟɥɨɝɨ ɜɟɥɢɱɢɧɚ '
3m  

 

"
2

'
3'

3 L

L
m  .  (2.10) 

 
2.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɛɟɝɚ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 
 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɫɪɟɞɧɢɣ ɰɢɤɥɨɜɨɣ 

ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɩɚɪɤɚ) – ɩɟɪɜɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
 

i

iii

А
ААLАL

L
ɋ

ɋɇɋ
ɧ
ɤɋɇ

ɧ
ɤ'

ɤ
)(8,0 

 , 

 
(2.11) 

 

ɝɞɟ iACH  – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɧɟ ɩɪɨɲɟɞɲɢɯ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ; 

iAC  – ɫɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ i-ɣ ɦɨɞɟɥɢ; 
ɧ
ɤL  – ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɩɟɪɜɨɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ; 

0,8 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɛɟɝ ɤɚɩɢɬɚɥɶɧɨ 
ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɄɊ – ɜɬɨɪɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
 

765
'
ɤ

"
ɤ KKKLL  ,  (2.12) 

 

ɝɞɟ 765 ,, KKK  – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɤɪɟɩɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ, 
ɭɤɥɨɧ ɢ ɬɢɩ ɩɨɤɪɵɬɢɹ ɞɨɪɨɝɢ, ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɨɛɟɝɚ ɞɨ ɤɚɩɪɟɦɨɧɬɚ 
(ɩɪɢɧɢɦɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 2.3). 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɄɊ – ɬɪɟɬɶɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
 

ɤ
"
3

'"
ɤ mLL  ,  (2.13) 

 

ɝɞɟ ɤm  – ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɰɟɥɨɝɨ ɜɟɥɢɱɢɧɚ '
ɤm  

 

"
3

"
ɤ'

ɤ L

L
m  . 

 
(2.14) 

 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.4 

Ɍɚɛɥɢɰɚ 2.4 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɩɪɨɛɟɝ ɞɨ ɌɈ ɢ ɄɊ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ 
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ȼɢɞ ɪɚɛɨɬɵ 1 ɤɨɪɪɟɤɬɢɪɨɜɤɚ 2 ɤɨɪɪɟɤɬɢɪɨɜɤɚ 3 ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
ȿɈ 299 – – 

ɌɈ – 1 3270 3289 – 
ɌɈ – 2 6540 6578 – 
ɌɈ – 3 13081 13156 – 

ɄɊ 200000 210000 210496 
 
2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɄɊ, ɌɈ – 3, ɌɈ – 2, ɌɈ – 1, ȿɈ, Ⱦ –3, 

Ⱦ – 2, Ⱦ – 1 
 

2.3.1 Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3,  
Ⱦ – 2, Ⱦ – 1, ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɡɚ ɰɢɤɥ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɡɚ ɰɢɤɥ 

 

 

ɝɞɟ ȽL  – ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ; 

ɋɉN  – ɱɢɫɥɨ ɫɩɢɫɵɜɚɟɦɵɯ ɫɚɦɨɫɜɚɥɨɜ ɡɚ ɷɬɨɬ ɩɟɪɢɨɞ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
ɩɥɚɧɭ). 
 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɌɈ – 3 ɡɚ ɰɢɤɥ 
 

"'
ɤ

3 "
3

L
N

L
 . 

 
(2.16) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɌɈ – 2 ɡɚ ɰɢɤɥ 

 

3"

2

"'

к
2 N
L

L
N  . 

 
(2.17) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ TO – 1 ɡɚ ɰɢɤɥ 

 

2"

1

"'

к
1 N
L

L
N 

 

 

(2.18) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɟɠɟɞɧɟɜɧɵɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɡɚ ɰɢɤɥ 

ɋɉ'"
ɤ

Ƚ
ɤ N

L

L
N  , 

 
(2.15) 
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ȿɈ

'"
ɤ

ȿɈ L

L
N  . 

 
(2.19) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ Ⱦ – 1 

 

Ⱦ 1 1 2 31,1N N N N     .  (2.20) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ Ⱦ – 2 
 

322Ⱦ 2,1 NNN  .  (2.21) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ Ⱦ – 3 
 

Ⱦ 3 31,2N N   .  (2.22) 
 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.5 
 

Ɍɚɛɥɢɰɚ 2.5 – Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3, Ⱦ – 2, Ⱦ – 1, 
ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɡɚ ɰɢɤɥ 

Nɤ N1 N2 N3 NEO NȾ-1 NȾ-2 NȾ-3 

0,42 48 16 16 704 85 35 19 
 

2.3.2 Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3, Ⱦ – 2, Ⱦ – 1 
ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɜ ɝɨɞ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɄɊ 

 

Ƚккг η NN   (2.23) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 3 
 

Ƚ3Ƚ3 η NN .  (2.24) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 2 
 

Ƚ2Ƚ2 η NN .  (2.25) 
 

Ʉɨɥɢɱɟɫɬɜɨ TO – 1 

Ƚ1Ƚ1 η NN .  (2.26) 



21 
 

 
Ʉɨɥɢɱɟɫɬɜɨ ȿɈ 

 

ȽȿОȿОȽ η NN .  (2.27) 
 

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 3 
 

Ƚ3Ⱦ3ȽȾ η  NN .  (2.28) 
 

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 2 
 

Ƚ2Ⱦ2ȽȾ η  NN .  (2.29) 
 

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 1 
 

Ƚ1Ⱦ1ȽȾ η  NN .  (2.30) 
 

ɝɞɟ Ƚη – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɰɢɤɥɚ ɤ ɝɨɞɭ 
 

'"
ɤ

Ƚ
Ƚη L

L
 , 

 
(2.31) 

 

ɝɞɟ ȽL  – ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ 
 

ȽɊȽɋɋȽ αȾ  LL ,  (2.32) 
 

ɝɞɟ Ƚα  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ 
 

Ɋɐɗɐ

ɗɐ
Ƚ ȾȾ

Ⱦ
α


 , 

 
(2.33) 

 
ɝɞɟ ЭЦȾ  – ɞɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɡɚ ɰɢɤɥ (314 ɞɧ.);  

ɊЦȾ  – ɞɧɢ ɜ ɌɈ ɢ ɪɟɦɨɧɬɟ ɚɜɬɨɦɨɛɢɥɹ ɡɚ ɰɢɤɥ (51 ɞɧ.). 

Ƚα =0,86. 

ȽL =93856 ɤɦ. 

Ƚη =0,28. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.6. 
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Ɍɚɛɥɢɰɚ 2.6 – Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3, Ⱦ – 2, Ⱦ – 
1 ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɜ ɝɨɞ 
Nɤɝ N1ɝ N2ɝ N3ɝ NEOɝ NȾ-1ɝ NȾ-2ɝ NȾ-3ɝ 
0,2 21 7 7 314 38 16 9 

 
2.3.3 Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3, Ⱦ – 2,  Ⱦ – 1 

ɡɚ ɝɨɞ ɩɨ ɜɫɟɦɭ ɩɚɪɤɭ ɚɜɬɨɦɨɛɢɥɟɣ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɄɊ ɡɚ ɝɨɞ 

 

iɩ ANN ɋɄȽɄȽ  .  (2.34) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 3 ɡɚ ɝɨɞ 
 

iɩ ANN ɋȽ3Ƚ3  .  (2.35) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 2 ɡɚ ɝɨɞ 
 

iɩ ANN ɋȽ2Ƚ2  .  (2.36) 
 

Ʉɨɥɢɱɟɫɬɜɨ TO – 1 ɡɚ ɝɨɞ 
 

iɩ ANN ɋȽ1Ƚ1  .  (2.37) 
 

Ʉɨɥɢɱɟɫɬɜɨ ȿɈ ɡɚ ɝɨɞ 
 

iɩ ANN ɋȿɈȽȿɈȽ    (2.38) 
 

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 1 ɡɚ ɝɨɞ 
 

iɩ
ANN ɋȽ1ȾȽ1Ⱦ   .  (2.39) 

 
Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 2 ɡɚ ɝɨɞ 

 

iɩ
ANN ɋ2ȽȾ2ȽȾ   .  (2.40) 

 
Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 3 ɡɚ ɝɨɞ 

 

iɩ
ANN ɋ3ȽȾ3ȽȾ   .  (2.41) 

 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.7. 



23 
 

Ɍɚɛɥɢɰɚ 2.7– Ʉɨɥɢɱɟɫɬɜɨ ɄɊ,ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3, Ⱦ – 2, Ⱦ – 1 
ɧɚ ɜɟɫɶ ɩɚɪɤ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɡɚ ɝɨɞ 
Nɤɝɩ N1ɝɩ N2ɝɩ N3ɝɩ NEOɝɩ NȾ1ɝɩ NȾ2ɝɩ NȾ-3ɝɩ 

4 428 143 143 6278 756 314 171 
 

2.4 Ɉɩɪɟɞɟɥɟɧɢɟ  ɝɨɞɨɜɵɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ȿɈ, ɌɈ, 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ ɢ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ 

 
2.4.1 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɟɠɟɞɧɟɜɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 
 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ȿɈ ( ȿɈt ) ɜɵɛɢɪɚɟɬɫɹ 

ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 2.8 ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ ɩɪɨɢɡɜɨɞɫɬɜɚ (
ɉK ), ɫɬɟɩɟɧɢ ɦɟɯɚɧɢɡɚɰɢɢ ( ɆK ) ɪɚɛɨɬ, ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (
1K ) ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɚɦɨɫɜɚɥɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ( 2K ). Ʉɨɷɮɮɢɰɢɟɧɬ 1K  ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ 2K  ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɬɚɛɥ. 2.9. 
 
Ʉɨɪɪɟɤɬɢɪɭɟɦ ɭɞɟɥɶɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ȿɈ 

 

21ɆɉȿɈ
'
ȿɈ KKKKtt  ,  (2.42) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ:  

 ɉK  – ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ, ɟɫɥɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬɚɯ, 

 ɆK  – ɭɪɨɜɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ, ɪɚɜɟɧ ɟɞɢɧɢɰɟ. 
 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ȿɈ ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ 
 





n

i

ɩ

n

N
t

1
'

ȿɈȽ'
ȿɈȿɈT , 

 
(2.43) 

 

ɝɞɟ 'n  – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɨɞɧɨ ɜɵɩɨɥɧɟɧɢɟ 
ɭɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɯ ɪɚɛɨɬ ɩɨ ɚɜɬɨɦɨɛɢɥɸ, 1' n ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɩɚɪɤɟ. 
 

Ɍɚɛɥɢɰɚ 2.8– ɇɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ 
ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɢ ɌɊ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 

Ɇɚɪɤɚ 
ɚɜɬɨɫɚɦɨɫɜɚɥɚ 

ȼɢɞ ɌɈ ɢ 
ɪɟɦɨɧɬɚ 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɌɈ 
ɢ ɌɊ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɨɬɨ-ɱɚɫ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɌɈ ɢ ɌɊ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɟɥ.·ɱɚɫ. 

ȻɟɥȺɁ 75131 

ȿɈ ɟɠɟɫɦɟɧɧɨɟ 1,8 
ɌɈ - 1 250 19,5 
ɌɈ - 2 500 43 
ɌɈ - 3 1000 60 

ɌɊ  18,4/ 4,8(ɲɢɧɧɵɟ ɪɚɛɨɬɵ) 
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Ɍɚɛɥɢɰɚ 2.9 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 1K , 2K ɧɨɪɦɚɬɢɜɨɜ ɌɈ ɢ 
ɪɟɦɨɧɬɚ ɫɚɦɨɫɜɚɥɨɜ (1, ɫɬɪ. 105) 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɮɚɤɬɨɪɵ 

Ɂɧɚɱɟɧɢɹ ɮɚɤɬɨɪɨɜ ɌɈ ɉɊ ɌɊ 
ɒɢɧɧɵɟ 
ɪɚɛɨɬɵ 

  Ʉɨɷɮɮɢɰɢɟɧɬ
1

K  

ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɪɚɣɨɧɵ: 

ɨɱɟɧɶ ɯɨɥɨɞɧɵɣ, ɯɨɥɨɞɧɵɣ 
ɭɦɟɪɟɧɧɨ-ɯɨɥɨɞɧɵɣ 

ɭɦɟɪɟɧɧɵɣ 
ɭɦɟɪɟɧɧɨ-ɬɟɩɥɵɣ, ɜɥɚɠɧɵɣ 

ɠɚɪɤɢɣ ɫɭɯɨɣ, ɨɱɟɧɶ ɠɚɪɤɢɣ ɫɭɯɨɣ 

1,1 
1,05 
1,0 
0,9 
0,9 

1,1 
1,05 
1,0 
0,9 
0,9 

1,2 
1,1 
1,0 
0,9 
0,9 

1,2 
1,1 
1,0 
0,9 
1,0 

  Ʉɨɷɮɮɢɰɢɟɧɬ 
2

K  

Ʉɨɥɢɱɟɫɬɜɨ ɫɚɦɨɫɜɚɥɨɜ 
ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɦ 

ɩɪɟɞɩɪɢɹɬɢɢ: 

ɞɨ 25 
26–50 
51–100 
> 100 

1,15 
1,0 
0,9 
0,85 

1,15 
1,0 
0,9 
0,85 

1,15 
1,0 
0,9 
0,85 

– 
– 
– 
– 

  
2.4.2 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ  

ɚɜɬɨɦɨɛɢɥɟɣ TO – 1, ɌɈ – 2, ɌɈ – 3 
 

ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ TO – 1 ( 1t ), ɌɈ – 2 ( 2t ), 
ɌɈ – 3 ( 3t ) ɜɵɛɢɪɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 2.8 ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɦɟɬɨɞɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɉK , ɩɪɢɪɨɞɧɨ-
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 1K  ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɚɦɨɫɜɚɥɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 2K  ɜ 
ɬɚɛɥ. 2.9. 
 

ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɌɈ – 1 
 

21ɉ1
'
1 KKKtt  .  (2.44) 

 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɌɈ – 2 

 

21ɉ2
'
2 KKKtt  .  (2.45) 

 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɌɈ – 3 

 

21ɉ3
'
3 KKKtt  .  (2.46) 

 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ – 1, ɌɈ – 2, ɌɈ – 3 ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ 

 

ɩNt Ƚ1
'
11T  .  (2.47) 

 

ɩNt Ƚ2
'
22T  .  (2.48) 
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ɩNt Ƚ3
'
33T  .  (2.49) 

 
ɋɟɡɨɧɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɚɠɞɵ ɜ ɝɨɞ, 

ɫɨɜɩɚɞɚɟɬ ɫ ɩɥɚɧɨɜɵɦ ɜɵɩɨɥɧɟɧɢɟɦ ɌɈ – 2 ɢ ɩɪɟɜɵɲɚɟɬ ɟɝɨ ɨɛɴɟɦ ɪɚɛɨɬ ɧɚ 
ɜɟɥɢɱɢɧɭ ɫɨt  
 

)1( ɋО
'

2ɋО  Ktt
i

,  (2.50) 
 

ɝɞɟ ɋɈK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɪɢ ɋɈ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɌɈ – 2. 

ɇɨɪɦɚɬɢɜɵ ɬɪɭɞɨɟɦɤɨɫɬɢ ɫɟɡɨɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ ɨɬ 
ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ – 2 30 % – ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɢ ɠɚɪɤɨɝɨ ɫɭɯɨɝɨ ɪɚɣɨɧɨɜ. 

ɋɈK =0,3. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ – 2 ɡɚ ɫɱɟɬ ɜɵɩɨɥɧɟɧɢɹ 

ɫɟɡɨɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
 

ɋɋɈɋɈ 2T At  .  (2.51) 

 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ – 2 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɛɨɬɵ ɩɨ 

ɫɟɡɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 
 

ɋɈ2ɈȻ2 TTT  .  (2.52) 
 

2.4.3 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ 
 

ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ( ɌɊt ) 
ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥ. 2.4.1 ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ( 1K ), ɤɨɥɢɱɟɫɬɜɚ 
ɫɚɦɨɫɜɚɥɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ( 2K ), ɫɪɟɞɧɟɣ ɧɚɪɚɛɨɬɤɢ ɩɨ ɩɚɪɤɭ ɫɚɦɨɫɜɚɥɨɜ ɫ 
ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ( K3 ), ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɫɚɦɨɫɜɚɥɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ (K4 ) ɬɚɛɥ. 2.4.3, ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɭɱɢɬɵɜɚɸɳɢɯ ɭɤɥɨɧɵ ( 6K ), ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɯ 
ɬɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ( 7K ). 

 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ (ɛɟɡ ɭɱɟɬɚ 

ɲɢɧɧɵɯ ɪɚɛɨɬ) 
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1000
T ɋ

Ƚ
'
ɌɊɌɊ

А
Lt  , 

 
(2.53) 

 

ɝɞɟ ȽL  – ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ. 
 

Ɍɚɛɥɢɰɚ 2.10 – Ʉɨɷɮɮɢɰɢɟɧɬɵ 4K  ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɌɊ ɢ ɲɢɧɧɵɯ 
ɪɚɛɨɬ (1, ɫɬɪ. 107) 

Ɂɧɚɱɟɧɢɹ 
ɮɚɤɬɨɪɨɜ, % 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ 
ɛɟɡ ɲɢɧɧɵɯ ɪɚɛɨɬ ɲɢɧɧɵɟ ɪɚɛɨɬɵ 

< 50 
50–75 
76–100 
> 100 

0,8 
0,9 
1,0 
1,2 

0,9 
0,9 
1,0 
1,1 

 

ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɲɢɧɧɵɯ ɪɚɛɨɬ ( ɒɊt ) ɩɪɢɧɢɦɚɟɬɫɹ 
ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥ. 2.8 ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ( 1K ), ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɫɚɦɨɫɜɚɥɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ (K4 ) ɜ ɬɚɛɥ. 2.10, ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ 
( 5K ), ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɯ ɭɤɥɨɧɵ ( 6K ), 
ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɯ ɬɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ (

7K ) 
 

76541ШɊ
'

ШɊ КKKKKtt
i

 .  (2.54) 
 

 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ 

 

1000
T ɋ

Ƚ
'

ШɊШɊ
i

ii

А
Lt  , 

 
(2.55) 

 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɢ ɲɢɧɧɵɦ ɪɚɛɨɬɚɦ 

ɞɥɹ ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ 
 

ШɊɌɊ
Ɋ
ОБ ɌɌɌ  ,  (2.56) 

 
2.4.4 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ 
 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ 

 
32 ɌɌ

Ⱦ 1,2,3 1 2 3 ɌɊT T T Ɍ TK К K Ka b b ɫ         ,  (2.57) 
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ɝɞɟ Ka  – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɪɢ TO – 1 (ɬɚɛɥ. 2.11);  
2Ɍ

Kb  – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ  ɩɪɢ TO – 2 (ɬɚɛɥ. 2.11);  
3Ɍ

Kb – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ  ɩɪɢ ɌɈ – 3 (ɬɚɛɥ. 2.11); 

Kc  – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɪɢ ɌɊ (ɬɚɛɥ.2.12). 
 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ Ⱦ – 1 
 

1,2,3,4Ⱦ1Ⱦ T3,02,0T   .  (2.58) 

 
Ɍɚɛɥɢɰɚ 2.11 – ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ, 
ɜ % 

Ɋɚɛɨɬɵ ɌɈ – 1 ɌɈ – 2 ɌɈ – 3 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 6–8 4–6 4–5 
ɤɪɟɩɟɠɧɵɟ 32–34 33–34 38–42 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 10–12 17–19 15–17 
ɫɦɚɡɨɱɧɵɟ, ɡɚɩɪɚɜɨɱɧɨ-
ɨɱɢɫɬɢɬɟɥɶɧɵɟ 

16–20 14–16 13–15 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 8–11 10–12 8–10 
ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 3–5 7–9 5–7 
ɲɢɧɧɵɟ 4–5 1–2 1–2 
ɤɭɡɨɜɧɵɟ 4–5 1–2 1–2 
ɂɬɨɝɨ 100 100 100 

 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ Ⱦ – 2 

 

Ⱦ 2 Ⱦ 1,2,3T 0,3 0,4 T    .  (2.59) 
 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ Ⱦ – 3 
 

Ⱦ 3 Ⱦ 1,2,3T 0,2 0,3 T    .  (2.60) 
 

2.4.5 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ 
 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ ɝɨɞ, 
ɤɨɬɨɪɚɹ ɛɟɪɟɬɫɹ 30 % ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 
 

ɫɚɦ ȿɈ 1 2ɈȻ 3 ɌɊ ɫɚɦT (T T T Ɍ T ) K      ,  (2.61) 
 

ɝɞɟ ɫɚɦK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ 
ɩɪɟɞɩɪɢɹɬɢɹ. 
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Ɋɚɛɨɬɵ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɩɨɞɫɨɛɧɵɯ ɪɚɛɨɬ 
 

'
ɫɚɦɜɫɩɫɚɦ KKK  ,  (2.62) 

 

ɝɞɟ ɜɫɩK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɛɴɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ, 
ɜɵɛɢɪɚɟɬɫɹ ɩɨ (2, ɫɬɪ. 42); 

'
ɫɚɦK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɪɚɛɨɬ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ 

ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɬɚɛɥ. 2.13). 
 
Ɍɚɛɥɢɰɚ 2.12 – ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ 
 (ɩɨ ɈɇɌɉ – 01 – 91 / Ɋɨɫɚɜɬɨɬɪɚɧɫ) 

ȼɢɞɵ ɪɚɛɨɬ Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ, % 

ɉɨɫɬɨɜɵɟ ɪɚɛɨɬɵ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 1,9–2,0 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 1,8–2,0 
ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɟ 31–32 

 ɫɜɚɪɨɱɧɨ-ɠɟɫɬɹɧɢɰɤɢɟ 10–11 
 ɦɚɥɹɪɧɵɟ 2–3 
ɂɬɨɝɨ 47–50 

ɍɱɚɫɬɤɨɜɵɟ 
ɪɚɛɨɬɵ 

ɚɝɪɟɝɚɬɧɵɟ 16–17 
ɫɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 7,5–8 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 4–5 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 1,5–2 
ɪɟɦɨɧɬ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 3,5–4 
ɲɢɧɨɦɨɧɬɚɠɧɵɟ (ɪɟɦɨɧɬ ɤɚɦɟɪ) 1,5–2 
ɜɭɥɤɚɧɢɡɚɰɢɨɧɧɵɟ 1,5–2 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.12 

 

ɤɭɡɧɟɱɧɵɟ 2–3 
ɦɟɞɧɢɰɤɢɟ 1,5–2 
ɫɜɚɪɨɱɧɵɟ 1,5–2 
ɠɟɫɬɹɧɢɰɤɢɟ 0,5–1 
ɚɪɦɚɬɭɪɧɵɟ 0,5–1 
ɨɛɨɣɧɵɟ 0,5–1 

ɂɬɨɝɨ 42–50 
ȼɫɟɝɨ 100 

 
 Ɍɚɛɥɢɰɚ 2.13 – ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ȺɌɉ, % 
Ɋɚɛɨɬɵ Ʉɨɦɩɥɟɤɫɧɨɟ ȺɌɉ 

Ɋɚɛɨɬɵ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ 40–50 
Ɍɪɚɧɫɩɨɪɬɧɵɟ 8–10 
ɉɟɪɟɝɨɧ ɚɜɬɨɦɨɛɢɥɟɣ 14–26 

ɉɪɢɟɦɤɚ, ɯɪɚɧɟɧɢɟ ɢ ɜɵɞɚɱɚ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ 8–10 

ɍɛɨɪɤɚ ɩɨɦɟɳɟɧɢɣ ɢ ɬɟɪɪɢɬɨɪɢɢ 14–20 
ɂɬɨɝɨ 100 
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Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 2.14, 2.15 
Ɍɚɛɥɢɰɚ 2.14 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɧɨɪɦɵ ɬɪɭɞɨɟɦɤɨɫɬɢ, ɱɟɥ.·ɱɚɫ. 

ȿɈ
't  1

't  2
't  3

't  ɫɨt  ɌɊ
't  ɒɊ

't  

2,27 18,5 40,7 56,9 53 47,7 4,6 

 
Ɍɚɛɥɢɰɚ 2.15 – Ƚɨɞɨɜɵɟ ɨɛɴɟɦɵ ɪɚɛɨɬ  

ȿɈT  1T  ɈȻ2T  3T  
Ɋ
ɈȻɌ  Ⱦ 1,2,3T   ɫɚɦT  

1374,5 7919,1 7942,2 8122,1 98437,8 2825,9 24166,9 

 
2.5 ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 
 
ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɨɫɧɨɜɧɵɯ ɩɪɨɮɟɫɫɢɣ (ɫɥɟɫɚɪɟɣ, ɷɥɟɤɬɪɢɤɨɜ, 

ɷɥɟɤɬɪɨɝɚɡɨɫɜɚɪɳɢɤɨɜ ɢ ɞɪɭɝɢɟ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ. 
ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ (ɦɨɣɳɢɤɢ ɦɚɲɢɧ ɢ 
ɞɟɬɚɥɟɣ, ɤɪɚɧɨɜɳɢɤɢ, ɜɨɞɢɬɟɥɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɭɛɨɪɳɢɤɢ 
ɩɨɦɟɳɟɧɢɣ ɢ ɬɟɪɪɢɬɨɪɢɢ ɢ ɬ.ɩ.) ɫɨɫɬɚɜɥɹɟɬ 18-23 % ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ 
ɪɚɛɨɱɢɯ, ɱɢɫɥɟɧɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 10 
%, ɫɱɟɬɧɨ-ɤɨɧɬɨɪɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨ 4 %, ɦɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɞɨ 3 %.(1, ɫɬɪ.110). 
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ 
 

i

i
i

Ɇ
Ɍ Ɏ

Ɍ
P  , 

 
(2.63) 

 

ɝɞɟ   iT  – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɡɨɧɵ ɢɥɢ ɰɟɯɚ, ɱɟɥ.·ɱɚɫ.;  

iɆɎ  – ɷɮɮɟɤɬɢɜɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɱɚɫ. 
 
Ƚɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɲɬɚɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɨɮɟɫɫɢɢ 

 

ШМɊ ɎɎ К
i

i
 ,  (2.64) 

 

ɝɞɟ ɒК  – ɤɨɷɮɮɢɰɢɟɧɬ ɲɬɚɬɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,9 – 0,93. 
 

ɒɬɚɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ 
 

i

i

i

Ɋ
Ш Ɏ

Ɍ
P  , 

 
(2.65) 
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Ɍɚɛɥɢɰɚ 2.16 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 
Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

ȼɢɞ ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɪɚɛɨɬ Ɍi, ɱɟɥ.·ɱɚɫ. Ɋɬi Ɋɲi 

  ɪɚɫɱɟɬ ɩɪɢɧɹɬɨ ɪɚɫɱɟɬ ɩɪɢɧɹɬɨ 

ȿɠɟɞɧɟɜɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ȿɈ) 

ȿɈ 1374,5 0,66 1 0,74 1 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ - 1) 

ɌɈ - 1 7919,1 3,83 4 4,25 4 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ - 2) 

ɌɈ - 2 ɡɨɧɚ 5238,79 2,53 

3 

2,81 

3 

ɌɈ - 2 ɪɚɛɨɬɵ ɩɨ ɫɢɫɬɟɦɟ ɩɢɬɚɧɢɹ (ɭɱɚɫɬɨɤ) 227,01 0,11 0,12 

ɌɈ - 2 ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ 203,73 0,10 0,11 

ɌɈ - 2 ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɪɚɛɨɬɵ 98,95 0,05 0,05 

ɌɈ - 2 ɲɢɧɨɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 52,39 0,03 0,03 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ - 3) 

ɌɈ-3 ɡɨɧɚ 7309,94 3,53 

4 

3,92 

4 

ɌɈ - 3 ɪɚɛɨɬɵ ɩɨ ɫɢɫɬɟɦɟ ɩɢɬɚɧɢɹ (ɭɱɚɫɬɨɤ) 300,52 0,15 0,16 

ɌɈ - 3 ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ 300,52 0,15 0,16 

ɌɈ - 3 ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɪɚɛɨɬɵ 129,95 0,06 0,07 

ɌɈ - 3 ɲɢɧɨɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 81,22 0,04 0,04 

Ⱦɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ (Ⱦ-1,2,3) 

Ⱦ-1,2,3 2825,98 1,37 1 1,52 2 

Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ (ɌɊ) 

ɉɨɫɬɨɜɵɟ ɪɚɛɨɬɵ 

ɌɊ - ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 1793,11 0,87 

20 

0,96 

20 

ɌɊ - ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 1793,11 0,87 0,96 

ɌɊ - ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɟ 28689,81 13,86 15,4 

ɌɊ - ɫɜɚɪɨɱɧɨ-ɠɟɫɬɹɧɢɰɤɢɟ 9862,12 4,76 5,29 

ɌɊ - ɦɚɥɹɪɧɵɟ 2690 1,47 1,63 

ɍɱɚɫɬɤɨɜɵɟ ɪɚɛɨɬɵ 

ɌɊ - ɚɝɪɟɝɚɬɧɵɟ 15241 7,36 

13 

8,18 

13 
ɌɊ - ɫɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 7172 3,46 3,85 

ɌɊ - ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 4483 2,17 2,41 

ɌɊ - ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ  1793 0,87 0,96 

ɌɊ - ɪɟɦɨɧɬ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 3586 1,73 

5 

1,92 

5 

ɌɊ - ɲɢɧɨɦɨɧɬɚɠɧɵɟ (ɪɟɦɨɧɬ ɤɚɦɟɪ) 1793 0,87 0,96 

ɌɊ - ɜɭɥɤɚɧɢɡɚɰɢɨɧɧɵɟ 1793 0,87 0,96 

ɌɊ - ɤɭɡɧɟɱɧɵɟ 2690 1,30 1,44 

ɌɊ - ɦɟɞɧɢɰɤɢɟ 1793 0,87 0,96 

ɌɊ - ɫɜɚɪɨɱɧɵɟ 1793 0,87 

2 

0,96 

3 ɌɊ - ɠɟɫɬɹɧɢɰɤɢɟ 897 0,43 0,48 

ɌɊ - ɚɪɦɚɬɭɪɧɵɟ 897 0,43 0,48 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.16  
ɌɊ –ɨɛɨɣɧɵɟ 897 0,43  0,48  

ȼɫɟɝɨ 115718,3 56,07 53 62,3  55 

Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ ɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ 

 ɪɚɫɱɟɬ ɩɪɢɧɹɬɨ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɱɢɟ 10,6 11 

Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ 1,65 2 

ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ 5,5 6 

Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ 74 

 
2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɨɜ ɌɊ, ɩɨɫɬɨɜ ɢ ɥɢɧɢɣ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 
 
2.6.1 Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɌɊ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

 

ηȾɌɊ
Ɍɉ

ɊȽɋɆɉ

ɌɊ
ɌɊ 




ɫ
b 

, 
 

(2.66) 

 

ɝɞɟ b  – ɞɨɥɹ ɩɨɫɬɨɜɵɯ ɪɚɛɨɬ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ (ɬɚɛɥ. 2.3.8);  
  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ 

ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɡɨɧɭ (1,2–1,5);  

ɉP  – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɧɹɬɵɯ ɧɚ ɨɞɧɨɦ ɩɨɫɬɭ ( ɉP  = 1–
2 ɱɟɥ.);  

ɋɆT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱɚɫ;  
c  – ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɩɨɫɬɚ ( c  = 1–3); 

ɊȽȾ  – ɞɧɢ ɪɚɛɨɬɵ ɩɨɫɬɚ ɜ ɝɨɞɭ, ɊȽȾ  = 365; 
η  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ 

(0,85 – 0,90). 
 

2.6.2 Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɢ ɥɢɧɢɣ ɡɨɧɵ ɌɈ – 3, ɌɈ – 2 ɢ ɌɈ – 1 
 

ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɨɛɫɥɭɠɢɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢ ɌɈ ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ ɫɭɬɨɱɧɭɸ ɩɪɨɝɪɚɦɦɭ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɣ ɜ ɫɭɬɤɢ 

 

ɊȽ

Ƚ
ɋɍɌ Ⱦ

 N
N . 

 
(2.67) 



32 
 

 
ɉɨɬɨɱɧɵɣ ɦɟɬɨɞ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢ ɫɭɬɨɱɧɨɣ ɩɪɨɝɪɚɦɦɟ 

65ɋɍɌ4 N  (ɩɪɢ ɧɚɥɢɱɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ 7–8 ɚɜɬɨɦɨɛɢɥɟɣ). 
ɉɪɢ ɌɈ – 2 ɩɨɬɨɱɧɵɣ ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 

ɉɪɢ ɌɈ – 1 ɩɨɬɨɱɧɵɣ ɦɟɬɨɞ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢ ɫɭɬɨɱɧɨɣ 
ɩɪɨɝɪɚɦɦɟ 15121ɋɍɌ N  ɚɜɬɨɦɨɛɢɥɟɣ (ɩɪɢ ɧɚɥɢɱɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ 
ɤɨɦɩɥɟɤɫɚ 12–16 ɚɜɬɨɦɨɛɢɥɟɣ).  

ɉɪɢ ɦɟɧɶɲɟɣ ɫɭɬɨɱɧɨɣ ɩɪɨɝɪɚɦɦɟ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬɚɯ, ɧɚ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɨɜ ɪɚɛɨɬ ɌɈ ɢ ɌɊ. 

 
Ɍɚɛɥɢɰɚ 2.17 – ɋɭɬɨɱɧɚɹ ɩɪɨɝɪɚɦɦɚ ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

N3ɋɍɌ N2ɋɍɌ N1ɋɍɌ NȾ-1ɋɍɌ NȾ-2ɋɍɌ NȾ-3ɋɍɌ 

0,5 1,5 2,4 5,1 2,2 0,6 
 

ɑɢɫɥɨ ɩɨɫɬɨɜ ɌɈ – 3 
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3
3 η

τ



R

ɩ , 

 
(2.68) 

 

ɝɞɟ 3τ  – ɬɚɤɬ ɩɨɫɬɚ ɌɈ – 3; 

       3R  – ɪɢɬɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɌɈ – 3; 

       3η  –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ 
(0,85–0,95). 
 

Ɍɚɤɬ ɩɨɫɬɚ ɌɈ – 3 
 

ɉ
ɉ3

ɋɊ3
3 Ɋ

609,0τ t
t




 , 
 

(2.69) 

 
 




Ƚ3

3
ɋɊ3

Ɍ
N

t , 
 

(2.70) 

 

ɝɞɟ ɋɊ3t  – ɫɪɟɞɧɹɹ ɩɨ ɩɚɪɤɭ ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ – 3; 

       3ɉP  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɭ ɌɈ – 3 (ɬɚɛɥ. 2.6.2); 

       ɉt  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬ ɢ ɫɴɟɡɞ ɫ ɩɨɫɬɚ 
( ɉt  = 1–3 ɦɢɧ). 
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3ɋɍɌ

ɋɆ
3

60Ɍ
N

ɫ
R


 , 

 
(2.71) 

 

ɝɞɟ ɋɆT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
       c  – ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ – 3. 
 
 Ɍɚɛɥɢɰɚ 2.18 – ɉɪɢɦɟɪɧɨɟ ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɨɞɧɨɦ ɩɨɫɬɭ ɡɨɧ ɌɈ ɢ 
ɪɟɦɨɧɬɚ 

ȼɢɞ ɢ ɦɟɬɨɞ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 
ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ 

ɨɞɧɨɦ ɩɨɫɬɭ  
ȿɈ 1 
TO – 1 2–4 
ɌɈ – 2  3–4 
ɌɈ – 3 3–4 
 

ɑɢɫɥɨ ɩɨɫɬɨɜ ɌɈ – 2 
 

22

2
2 η

τ



R

ɩ , 

 
(2.72) 

 

ɝɞɟ 2τ  – ɬɚɤɬ ɩɨɫɬɚ ɌɈ – 2; 

       2R  – ɪɢɬɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɌɈ – 2; 

       2η  –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ 
(0,85 – 0,95). 
 

Ɍɚɤɬ ɩɨɫɬɚ ɌɈ – 2 
 

ɉ
ɉ2

ɋɊ2
2 Ɋ
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t



 , 

 
(2.73) 

 




Ƚ2

2ɈȻ
ɋɊ2

Ɍ
N

t , 
 

(2.74) 

 

ɝɞɟ ɋɊ2t  – ɫɪɟɞɧɹɹ ɩɨ ɩɚɪɤɭ ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ – 2; 

      2ɉP  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɭ ɌɈ – 2 (ɬɚɛɥ.2.6.2);  
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       ɉt  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬ ɢ ɫɴɟɡɞ ɫ ɩɨɫɬɚ  
( ɉt  = 1 – 3 ɦɢɧ). 
 

2ɋɍɌ

ɋɆ
2

60Ɍ
N

ɫ
R


 , 

 
(2.75) 

 

ɝɞɟ ɋɆT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
        c  – ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ – 2. 
 

ɑɢɫɥɨ ɩɨɫɬɨɜ ɌɈ – 1 
 

11

1
1 η

τ



R

ɩ , 
 

(2.76) 

 

ɝɞɟ, 1τ  – ɬɚɤɬ ɩɨɫɬɚ ɌɈ – 1; 

        1R  – ɪɢɬɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɌɈ – 1; 

        1η  –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ 
(0,85–0,95). 
 

Ɍɚɤɬ ɩɨɫɬɚ ɌɈ – 1 
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(2.77) 
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ɋɊ1

Ɍ
N
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(2.78) 

 

ɝɞɟ ɋɊ1t  – ɫɪɟɞɧɹɹ ɩɨ ɩɚɪɤɭ ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ – 1;  
       1ɉP  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɭ ɌɈ – 1 (ɬɚɛɥ. 2.6.2);  

       ɉt  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬ ɢ ɫɴɟɡɞ ɫ ɩɨɫɬɚ  
( ɉt  = 1 – 3 ɦɢɧ). 
 

1ɋɍɌ

ɋɆ
1

60Ɍ
N

ɫ
R


 , 

 
(2.79) 

 

ɝɞɟ  ɋɆT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
        c  – ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ – 1. 
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2.6.3 Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɢ ɥɢɧɢɣ ɡɨɧɵ ȿɈ 

 
ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɭɬɨɱɧɭɸ 

ɩɪɨɝɪɚɦɦɭ. ɋɭɬɨɱɧɚɹ ɩɪɨɝɪɚɦɦɚ ɨɛɫɥɭɠɢɜɚɧɢɹ 
 

ɊȽ

ȿɈȽ
ɋɍɌȿɈ Ⱦ

 N
N . 

 
(2.80) 

 
ɉɨɬɨɱɧɵɣ ɦɟɬɨɞ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢ ɫɭɬɨɱɧɨɣ ɩɪɨɝɪɚɦɦɟ

100ɋɍɌȿɈ N . ɉɪɢ 100ɋɍɌȿɈ N  ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬɚɯ. 

 
ɑɢɫɥɨ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬɨɜ ȿɈ 

 

ȿɈ

ȿɈ
ȿɈ

τɉ
R

 , 
 

(2.81) 

 

ɝɞɟ ȿɈτ  – ɬɚɤɬ ɩɨɫɬɚ ɩɪɢ ɪɭɱɧɨɣ ɦɨɣɤɟ;  
       ȿɈR  – ɪɢɬɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢ ɪɭɱɧɨɣ ɦɨɣɤɟ. 
 

ɉ
ɉȿɈ

'
ȿɈ

ȿɈ Ɋ
60τ t

t



 , 

 
(2.82) 

 

ɝɞɟ '
ȿɈt  – ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ȿɈ;  

      ȿɈɉP  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɧɹɬɵɯ ɧɚ ɩɨɫɬɭ ȿɈ (ɬɚɛɥ.2. 6.2); 

      ɉt  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬ ɢ ɫɴɟɡɞ ɫ ɩɨɫɬɚ  
( ɉt  = 1 – 3 ɦɢɧ). 
 

ȿɈɋɍɌ

ɈȻɋ
ȿɈ

60Ɍ
N

R


 , 
 

(2.83) 

 

ɝɞɟ ɨɛɫT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ ɡɨɧɟ ȿɈ. 
 

2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɡɨɧ ɌɊ, ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 
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2.7.1 ɉɥɨɳɚɞɢ ɡɨɧ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

 
ɉɥɨɳɚɞɢ ɡɨɧ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɨ ɮɨɪɦɭɥɟ 
 

,000 ПKɩfF    (2.84) 
 
ɝɞɟ 0f  – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɩɥɚɧɟ (ɩɨ ɝɚɛɚɪɢɬɧɵɦ 
ɪɚɡɦɟɪɚɦ), ɦ2;  

0ɩ  – ɱɢɫɥɨ ɩɨɫɬɨɜ; 

ПK  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɫɬɨɜ. 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ПK  ɞɥɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 

27 – 180 ɬɨɧɧ: 
  ɜ ɡɨɧɚɯ ɌɈ ɢ ɌɊ ПK  = 2,56 – 4,29; 
 ɧɚ ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɭɱɚɫɬɤɚɯ ПK =2,44 – 5,17 (1,ɫɬɪ.89). 

 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.19 
 
 

Ɍɚɛɥɢɰɚ 2.19– ɉɥɨɳɚɞɢ ɡɨɧ ɌɊ, ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ 
ɉɥɨɳɚɞɶ ɡɨɧ ȿɈ, ɌɈ, ɌɊ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

ɉɥɨɳɚɞɶ ɉɋ ɜ ɩɥɚɧɟ 0f , ɦ2 ȻɟɥȺɁ – 75131  73,2 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɨɧ ɑɢɫɥɨ ɩɨɫɬɨɜ, 0ɩ  ПK  ɉɥɨɳɚɞɶ ɡɨɧ F0, ɦ2 

Ɂɨɧɚ ɌɊ 3 5,2 1141,92 

Ɂɨɧɚ ɌɈ – 1,2,3 1 4,3 314,76 

Ɂɨɧɚ ȿɈ (ɦɨɣɤɚ) 1 4,3 314,76 

Ɂɨɧɚ Ⱦ-1,2,3 1 4,3 314,76 

ɂɬɨɝɨ: 2086,2 

 
ɉɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɟɣ ɡɨɧɵ ɌɈ ɢ ɌɊ 576 ɦ2 . 
ȼɵɩɨɥɧɢɜ ɪɚɫɱɟɬɵ ɞɥɹ ɩɚɪɤɚ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɛɨɥɶɲɨɣ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ  ȻɟɥȺɁ – 7513, ɜ ɫɩɢɫɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ 20 ɲɬɭɤ, ɫɞɟɥɚɧ 
ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɟɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡɞɚɧɢɹ 
ɩɥɨɳɚɞɶɸ (ɪɚɡɦɟɪɨɦ 24000×84000×13000 ɦɦ). ȼ ɞɚɧɧɨɦ ɩɨɦɟɳɟɧɢɢ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɫɩɨɥɨɠɢɬɶ5 ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɌɈ, ɌɊ, Ⱦ: 
 1 ɩɨɫɬ ɌɈ – 1, ɌɈ – 2 ɢ ɌɈ – 3; 
 1 ɩɨɫɬ ȿɈ; 
 1 ɩɨɫɬ Ⱦ – 1, Ⱦ – 2 ɢ Ⱦ – 3; 
 3 ɩɨɫɬɚ ɌɊ. 

Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɦɨɧɬɭ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨɫɬɪɨɢɬɶ ɢɡ 
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ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɷɧɞɜɢɱ–ɩɚɧɟɥɟɣ. ɉɨɦɟɳɟɧɢɟ ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɨ ɩɪɢɬɨɱɧɨɣ ɢ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, ɩɨɠɚɪɨ - ɨɯɪɚɧɧɨɣ 
ɫɢɫɬɟɦɨɣ  ɫɢɝɧɚɥɢɡɚɰɢɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼ ɫɜɹɡɢ 
ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ ɫ ɯɨɥɨɞɧɵɦ ɤɥɢɦɚɬɨɦ, 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɧɚ ɜɴɟɡɞɧɵɟ ɜɨɪɨɬɚ  ɭɫɬɚɧɨɜɢɬɶ ɜɨɡɞɭɲɧɨ – ɬɟɩɥɨɜɵɟ ɡɚɜɟɫɵ.  

Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɚ ɬɚɤ ɠɟ 
ɨɬɫɭɬɫɬɜɢɹ ɨɱɟɪɟɞɢ ɢɡ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɜ ɡɨɧɟ ɌɈ ɢ ɌɊ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɧɟɡɚɜɢɫɢɦɵɣ ɜɴɟɡɞ – ɜɵɟɡɞ ɩɨ ɫɤɜɨɡɧɨɦɭ ɩɪɨɟɡɞɭ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɢ ɩɪɨɫɬɨɣ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɬɟɯɧɢɤɢ ɜ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ. 
 

2.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
 

2.8.1 ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɉɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɩɪɨɜɨɞɢɬɫɹ ɜ ɞɧɟɜɧɭɸ ɫɦɟɧɭ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɭɸ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɭɸ ɨɫɧɚɫɬɤɭ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 

ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɵɛɢɪɚɟɦ ɢɡ ɭɫɥɨɜɢɣ ɮɚɤɬɢɱɟɫɤɨɣ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ. 
 

2.8.2 ȼɟɞɨɦɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ȼ ɬɚɛɥɢɰɟ 2.20 ɩɪɢɜɟɞɟɧɚ ɫɜɨɞɧɚɹ ɜɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
Ɍɚɛɥɢɰɚ 2.20 – ɋɜɨɞɧɚɹ ɜɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɢɩ, 

ɦɨɞɟɥɶ 
Ʉɨɥɢɱɟɫɬɜ

ɨ 

ȼɟɪɫɬɚɤ ɫɥɟɫɚɪɧɵɣ  ɈɊ-85 1 

Ɍɟɥɟɠɤɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 37-02 1 

Ʌɚɪɶ ɞɥɹ ɨɛɬɢɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɤɪɵɲɤɨɣ. Ƚɚɛɚɪɢɬɵ 600ɯ500ɯ600  ɆɄɆ-01 1 

Ʉɨɧɬɟɣɧɟɪ ɦɭɫɨɪɧɵɣ V=0,6ɦ3 ɫ ɤɪɵɲɤɨɣ, 964ɯ864ɯ935 ɆɄɆ-02 2 

ɋɬɟɥɥɚɠ ɞɥɹ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 3500ɯ800ɯ1800 ɋɌ-032 1 

ɒɤɚɮ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɚ, 625ɯ625ɯ1600 ɒɂɆ-01 1 

ɇɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɨɦɩɥɟɤɬ ɋȺɌ  

ɫɬɭɥ Ɍɢɩ II 2 

ɉɨɠɚɪɧɵɣ ɳɢɬ ɉɓ-22 2 

əɳɢɤ ɫ ɩɟɫɤɨɦ - 2 

ɋɨɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ (ɧɚɫɨɫ 50:1)  ɞɥɹ ɛɨɱɟɤ 200 ɤɝ ɫ 
ɬɟɥɟɠɤɨɣ,ɤɪɵɲɤɚ 

d.585 ɦɦ 1 

ȿɦɤɨɫɬɶ ɩɟɪɟɞɜɢɠɧɚɹ ɞɥɹ ɫɥɢɜɚ  ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ ɫ ɚɜɬɨɦɨɛɢɥɟɣ ɈɆ – 57 1 

ɇɚɛɨɪ ɝɨɥɨɜɨɤ ɞɸɣɦ 2 

Ʉɨɦɩɥɟɤɬ ɩɟɪɟɞɜɢɠɧɨɣ ɞɥɹ ɦɚɫɥɨɪɚɡɞɚɱɢ (ɧɚɫɨɫ 3:1) 1700232 1 
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2.9 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ – 1,2,3) 
 
ȼ ɬɚɛɥɢɰɟ 2.21, 2.22, 2.23 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɨɤɭɦɟɧɬɚɰɢɹ ɨɩɟɪɚɰɢɣ ɩɨ 

ɜɵɩɨɥɧɟɧɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ – 1,2,3) ɫ ɧɚɪɚɛɨɬɤɨɣ 250, 500 
ɢ 1000 ɦɨɬɨɱɚɫɨɜ.  

 
Ɍɚɛɥɢɰɚ 2.21 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ- 1)   
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɣ 

Ɇɟɫɬɨ 
ɜɵɩɨɥɧɟɧɢɹ 
ɨɩɟɪɚɰɢɣ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɢɧɫɬɪɭɦɟɧɬ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, 
ɧɨɪɦɨ-ɱɚɫ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ 
ɭɤɚɡɚɧɢɹ 

ɉɟɪɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ – 1), ɤɚɠɞɵɟ 250 ɦ.ɱ. 
ɍɫɬɚɧɨɜɤɚ 
ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɧɚ 
ɩɨɫɬ 

ɧɚ ɩɨɫɬɭ ɉɪɨɬɢɜɨɨɬɤɚɬɧɵɟ 
ɭɩɨɪɵ 

0.2 Ⱥɜɬɨɫɚɦɨɫɜɚɥ ɞɨɥɠɟɧ ɛɵɬɶ 
ɱɢɫɬɵɦ, ɨɛɹɡɚɬɟɥɶɧɚ ɭɫɬɚɧɨɜɤɚ 

ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɯ ɭɩɨɪɨɜ 

Ɂɚɦɟɧɚ ɦɚɫɥɚ ɜ 
Ⱦȼɋ ɢ ɮɢɥɶɬɪɨɜ 

ɫɧɢɡɭ ȿɦɤɨɫɬɶ ɞɥɹ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ 

OP – 85, 
ɮɢɥɶɬɪɨɫɴɟɦɧɢɤ 

FORCE 

4,0 ɍɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɩɨɞɞɨɧɟ 
ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɠɞɭ ɦɟɬɤɚɦɢ 

(ɦɚɤɫɢɦɭɦ ɢ ɦɢɧɢɦɭɦ), ɮɢɥɶɬɪ 
ɡɚɬɹɝɢɜɚɟɬɫɹ (ɨɬ ɪɭɤɢ) 

ɋɦɚɡɤɚ ɦɚɧɠɟɬɵ 
ɤɚɪɬɟɪɚ ɊɆɄ 

ɫɧɢɡɭ ɫɥɟɜɚ 
ɫɩɪɚɜɚ 

ɫɨɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ 0,2 Ⱦɨɛɚɜɢɬɶ ɩɨ 150 ɝ ɫɦɚɡɤɢ ɜ ɞɜɟ 
ɦɚɫɥɟɧɤɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɜɵɜɟɪɧɭɜ ɩɪɨɛɤɭ ɢɡ ɬɪɟɬɶɟɝɨ 
ɩɨɥɨɝɨ ɛɨɥɬɚ. 

ɉɨɞɬɹɧɭɬɶ ɤɪɟɩɥ. 
ɤɚɪɞ.ɜɚɥɚ ɩɪɢɜɨɞɚ 
ɧɚɫɨɫɚ ɝɢɞɪɨ 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ 0,5 Ɇɨɦɟɧɬ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ 105 – 
130 ɇ.ɦ. ɉɪɢ ɩɨɤɚɱɢɜɚɧɢɢ 

ɪɭɤɨɣ ɡɚ ɤɚɪɞɚɧɧɵɣ ɜɚɥ ɥɸɮɬ ɜ 
ɲɚɪɧɢɪɚɯ ɧɟ ɞɨɥɠɟɧ 

ɨɳɭɳɚɬɶɫɹ 
Ɉɱɢɫɬɢɬɶ ɨɬ ɩɵɥɢ 
ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ 
ɬɹɝɨɜɨɝɨ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 

ɫɜɟɪɯɭ Ȼɨɪɬɨɜɨɣ 
ɤɨɦɩɪɟɫɫɨɪ 

- ɉɪɨɞɭɬɶ ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ 
ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ 

ɉɪɨɜɟɪɤɚ ɭɪɨɜɧɹ 
ɦɚɫɥɚ ɜ ɪɟɞɭɤɬɨɪ 
ɦɨɬɨɪ - ɤɨɥɟɫɟ 

ɫɧɢɡɭ ɫɥɟɜɚ 
ɫɩɪɚɜɚ 

ɜɢɡɭɚɥɶɧɨ 0,3 ɉɪɨɜɟɪɢɬɶ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ 
ɪɟɞɭɤɬɨɪɚɯ ɷɥɟɤɬɪɨɦɨɬɨɪ - 

ɤɨɥɟɫ. Ⱦɥɹ ɷɬɨɝɨ ɭɫɬɚɧɨɜɢɬɶ 
ɤɨɥɟɫɚ ɬɚɤ, ɱɬɨɛɵ ɩɪɨɛɤɚ 

ɤɨɧɬɪɨɥɶɧɨɝɨ ɪɚɫɩɨɥɚɝɚɥɚɫɶ 
ɜɟɪɬɢɤɚɥɶɧɨ ɜɧɢɡɭ. ɍɪɨɜɟɧɶ 

ɦɚɫɥɚ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨ ɧɢɠɧɟɣ 
ɤɪɨɦɤɢ ɪɟɡɶɛɵ ɨɬɜɟɪɫɬɢɹ 

ɉɪɨɜɟɪɤɚ ɥɸɮɬɚ ɜ 
ɲɚɪɧɢɪɚɯ 
ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ 

ɫɧɢɡɭ Ⱦɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 
ɤɥɸɱ  

0,5 Ɇɨɦɟɧɬ ɡɚɬɹɠɤɢ ɛɨɥɬɨɜ 105 – 
130 ɇ.ɦ 

ɉɪɨɜɟɪɤɚ ɭɪɨɜɧɹ 
ɦɚɫɥɚ ɫɢɫɬɟɦɵ 
ɩɧɟɜɦɨɫɬɚɪɬɟɪɧɨɝɨ 
ɩɭɫɤɚ 

ɫɜɟɪɯɭ ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɳɭɩ 0,2 ɍɪɨɜɟɧɶ ɦɚɫɥɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚ 
15 – 20 ɦɦ ɧɢɠɟ ɜɟɪɯɧɟɣ 

ɤɪɨɦɤɢ ɤɨɪɩɭɫɚ ɛɚɱɤɚ 

ɉɪɨɜɟɪɤɚ ɭɪɨɜɧɹ 
ɨɯɥɚɠɞɚɸɳɟɣ 
ɠɢɞɤɨɫɬɢ 
ɞɜɢɝɚɬɟɥɹ 

ɫɜɟɪɯɭ ɜɢɡɭɚɥɶɧɨ 0,1 Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɱɨɤ 
ɫɢɫɬɟɦɵ ɞɨɥɠɟɧ  ɛɵɬɶ 

ɡɚɩɨɥɧɟɧ ɨɯɥɚɠɞɚɸɳɟɣ 
ɠɢɞɤɨɫɬɶɸ ɩɨɧɢɠɧɢɣ ɬɨɪɟɰ 
ɬɪɭɛɵ ɧɚɥɢɜɧɨɣ ɝɨɪɥɨɜɢɧɵ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.21 
ɉɪɨɜɟɪɤɚ ɭɪɨɜɧɹ 
ɦɚɫɥɚ 
ɝɢɞɪɨɫɢɫɬɟɦɵ 

ɫɜɟɪɯɭ ɜɢɡɭɚɥɶɧɨ 0,1 ɍɪɨɜɟɧɶ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɜɵɲɟ 
ɫɟɪɟɞɢɧɵ ɜɟɪɯɧɟɝɨ ɝɥɚɡɤɚ ɩɪɢ 

ɪɚɡɪɹɠɟɧɧɵɯ 
ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚɯ, ɢ 

ɧɟ ɧɢɠɟ ɫɟɪɟɞɢɧɵ ɧɢɠɧɟɝɨ 
ɝɥɚɡɤɚ ɩɪɢ ɡɚɪɹɠɟɧɧɵɯ (ɩɨɫɥɟ 

ɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ) 
ɉɪɨɜɟɪɤɚ 
ɫɨɫɬɨɹɧɢɹ ɲɬɚɧɝ, ɢ 
ɰɢɥ.ɩɨɞɜɟɫɤɢ ɢ 
ɲɚɪ.ɪɵɱɚɝɨɜ 

ɫɥɟɜɚ 
ɫɩɪɚɜɚ 

ɜɢɡɭɚɥɶɧɨ 0,1 ɂɡɝɢɛɵ, ɬɪɟɳɢɧɵ ɢ ɞɪɭɝɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ 

ɉɪɨɜɟɪɤɚ 
ɫɨɫɬɨɹɧɢɹ ɲɢɧ ɢ 
ɤɪɟɩɥɟɧɢɹ ɤɨɥɟɫ 

ɋɥɟɜɚ 
ɫɩɪɚɜɚ 

Ɇɚɧɨɦɟɬɪ, 
ɜɢɡɭɚɥɶɧɨ 

0,5 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 
ɭɯɨɞ ɡɚ ɤɨɥɟɫɚɦɢ ɢ ɲɢɧɚɦɢ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɢ 

ɩɨɞɬɹɠɤɟ ɤɪɟɩɟɠɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɩɪɨɜɟɪɤɟ ɢ 

ɞɨɜɟɞɟɧɢɸ ɞɨ ɧɨɪɦɵ 
ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ ɜ ɲɢɧɚɯ, 

ɚ ɬɚɤɠɟ ɜ ɩɪɨɜɟɪɤɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɲɢɧ ɢ 

ɨɛɨɞɶɟɜ ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ 
ɉɪɨɜɟɪɤɚ 
ɫɨɫɬɨɹɧɢɹ 
ɪɵɱɚɝɨɜ, 
ɰɢɥɢɧɞɪɨɜ 
ɩɨɩɨɪɨɬɚ ɢ ɬɹɝɢ 
ɪɭɥɟɜɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ 

ɫɧɢɡɭ ɜɢɡɭɚɥɶɧɨ 0,1 ɂɡɝɢɛɵ, ɬɪɟɳɢɧɵ ɢ ɞɪɭɝɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ 

ɉɪɨɜɟɪɤɚ 
ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɪɚɛɨɱɟɣ ɢ 
ɫɬɨɹɧɨɱɧɨɣ 
ɬɨɪɦɨɡɧɨɣ 
ɫɢɫɬɟɦɵ 

ɋɥɟɜɚ 
ɫɩɪɚɜɚ 

ɜɢɡɭɚɥɶɧɨ 0,2 ɉɪɨɜɟɪɢɬɶ ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ 
ɫɨɫɬɨɹɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɪɚɛɨɱɟɣ 

ɢ ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɵɯ 
ɫɢɫɬɟɦ, ɬɨɪɦɨɡɧɵɟ ɦɟɯɚɧɢɡɦɵ 

ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ, ɬɪɟɳɢɧ ɢ 

ɩɨɞɬɟɤɚɧɢɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
ɉɪɨɜɟɪɤɚ 
ɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɨɣ 

ɇɚ ɩɨɫɬɭ Ɇɵɥɶɧɚɹ ɜɨɞɚ 0,2 ɉɧɟɜɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 
ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ 
ɩɪɢ ɞɚɜɥɟɧɢɢ ɜɨɡɞɭɯɚ ɜ ɧɟɣ ɧɟ 
ɦɟɧɟɟ 0,65 Ɇɉɚ, ɜɵɤɥɸɱɟɧɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɹɯ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ 
ɢ ɧɟɪɚɛɨɬɚɸɳɟɦ ɤɨɦɩɪɟɫɫɨɪɟ 

ɉɪɨɜɟɪɤɚ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɇɚ ɩɨɫɬɭ - 0,1 ɩɪɨɢɡɜɟɫɬɢ ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ 
ɫɢɫɬɟɦɵ. ɉɪɢ ɨɫɦɨɬɪɟ 
ɩɪɨɜɟɪɢɬɶ ɧɚɞɟɠɧɨɫɬɶ 
ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, 

ɧɚɥɢɱɢɟ ɩɥɨɦɛ ɧɚ ɛɚɥɥɨɧɚɯ, 
ɪɟɞɭɤɬɨɪɚɯ, ɜɵɧɨɫɧɨɦ ɩɭɥɶɬɟ 

ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɛɥɨɤɟ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɩɨɪɧɨ-

ɩɭɫɤɨɜɨɣ ɝɨɥɨɜɤɟ 
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Ɍɚɛɥɢɰɚ 2.22 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ- 2)   
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ Ɇɟɫɬɨ 

ɜɵɩɨɥɧɟɧɢɹ 
ɨɩɟɪɚɰɢɣ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɢɧɫɬɪɭɦɟɧɬ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ,ɇ.ɑ Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ 
ɭɤɚɡɚɧɢɹ 

ȼɬɨɪɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ – 2), ɤɚɠɞɵɟ 500 ɦ.ɱ. 
ȼɵɩɨɥɧɢɬɶ ɜɫɟ ɨɩɟɪɚɰɢɢ 
ɌɈ - 1 

ɇɚ ɩɨɫɬɭ 
 

ȼɟɫɶ 
ɩɟɪɟɱɢɫɥɟɧɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ 

ɌɈ - 1 

8,0 Ⱥɜɬɨɫɚɦɨɫɜɚɥ ɞɨɥɠɟɧ 
ɛɵɬɶ ɱɢɫɬɵɦ 

Ɉɱɢɫɬɢɬɶ ɨɬ ɩɵɥɢ 
ɰɢɤɥɨɧɵ ɢ ɤɨɪɭɫɚ 
ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ, 
ɡɚɦɟɧɚ ɨɫɧɨɜɧɨɝɨ 
ɮɢɥɶɬɪɚ 

ɫɜɟɪɯɭ ɤɨɦɩɥɟɤɬ ɤɥɸɱɟɣ 0,5 ɨɬɜɟɪɧɭɬɶ ɛɚɪɚɲɤɨɜɭɸ 
ɝɚɣɤɭ ɤɪɟɩɥɟɧɢɹ 

ɨɫɧɨɜɧɨɝɨ 
ɮɢɥɶɬɪɭɸɳɟɝɨ 
ɷɥɟɦɟɧɬɚ, ɫɧɹɬɶ 
ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ 

ɩɪɨɤɥɚɞɤɭ, ɨɫɬɨɪɨɠɧɨ 
ɞɨɫɬɚɬɶ ɮɢɥɶɬɪɭɸɳɢɣ 

ɷɥɟɦɟɧɬ ɢɡ ɤɨɪɩɭɫɚ, ɩɪɢ 
ɭɫɬɚɧɨɜɤɟ ɧɨɜɨɝɨ 
ɮɢɥɶɬɪɭɸɳɟɝɨ 

ɷɥɟɦɟɧɬɚ ɩɪɨɜɟɪɢɬɶ 
ɫɨɫɬɨɹɧɢɟ ɤɚɪɬɨɧɚ 

ɜɢɡɭɚɥɶɧɨ, ɩɨɞɫɜɟɱɢɜɚɹ 
ɫɨ ɫɬɨɪɨɧɵ ɜɵɯɨɞɚ 

ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ 
ɥɚɦɩɨɣ. ɇɚɥɢɱɢɟ 
ɪɚɡɪɵɜɨɜ ɤɚɪɬɨɧɚ, 

ɩɨɜɪɟɠɞɟɧɢɹ 
ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ 

Ɉɱɢɫɬɢɬɶ 
ɩɵɥɟɨɬɛɨɣɧɢɤɢ ɢ 
ɦɨɧɨɰɢɤɥɨɧɵ 
ɜɨɡɞɭɯɨɜɨɞɨɜ ɫɢɫɬɟɦɵ 
ɜɟɧɬ.ɢ ɨɯɥɚɠ.ɬɹɝɨɜɨɝɨ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 

ɫɜɟɪɯɭ ɓɟɬɤɚ ɜɨɥɨɫɹɧɚɹ, 
ɩɢɫɬɨɥɟɬ ɞɥɹ 

ɨɛɞɭɜɚ, 
ɤɨɦɩɪɟɫɫɨɪɧɚɹ 

ɭɫɬɚɧɨɜɤɚ 

0,3 ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ 
ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ 

ɞɨɥɠɧɵ ɛɵɬɶ ɱɢɫɬɵɦɢ. 
ɓɟɥɢ ɞɥɹ ɜɵɛɪɨɫɚ 

ɩɵɥɢ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɫɨɪɟɧɵ. Ɋɭɤɚɜɚ ɢ 

ɩɚɬɪɭɛɤɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧɵ, ɧɟ 

ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɬɪɟɳɢɧ 
ɉɪɨɦɵɬɶ ɮɢɥɶɬɪ 
ɨɛɨɝɪɟɜɚɬɟɥɹ ɬɨɩɥɢɜɚ 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɜɚɧɧɚ ɞɥɹ  ɦɨɣɤɢ,  
ɜɨɥɨɫɹɧɚɹ ɳɟɬɤɚ 

ɢɥɢ ɤɢɫɬɶ 

0,2 ɉɟɪɟɤɪɵɬɶ ɡɚɩɨɪɧɵɦ 
ɤɪɚɧɨɦ ɬɨɩɥɢɜɧɵɣ ɛɚɤ, 

ɫɥɢɬɶ ɢɡ ɤɨɪɩɭɫɚ 
ɬɨɩɥɢɜɨ ɱɟɪɟɡ ɤɪɚɧ, 

ɫɧɹɬɶ ɤɪɵɲɤɭ ɢ ɢɡɜɥɟɱɶ 
ɩɚɤɟɬ ɮɢɥɶɬɪɭɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ. 
Ɋɚɫɫɬɨɩɨɪɢɬɶ ɢ ɫɧɹɬɶ 

ɮɢɥɶɬɪɭɸɳɢɟ 
ɷɥɟɦɟɧɬɵ ɫɨ ɫɬɟɪɠɧɹ. 
ɉɪɨɦɵɬɶ ɷɥɟɦɟɧɬɵ ɞɨ 

ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ 
ɨɬɥɨɠɟɧɢɣ ɢ ɨɛɞɭɬɶ 
ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. 

ɉɨɜɪɟɠɞɟɧɧɵɟ 
ɷɥɟɦɟɧɬɵ ɡɚɦɟɧɢɬɶ 
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Ɉɛɫɥɭɠɢɜɚɧɢɟ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɚɪɟɨɦɟɬɪ, 10% 

ɪɚɫɬɜɨɪ 
ɧɚɲɚɬɵɪɧɨɝɨ 

ɫɩɢɪɬɚ, ɫɬɟɤɥɹɧɧɚɹ  
ɬɪɭɛɤɚ  ɞɢɚɦɟɬɪɨɦ 3 

- 5 ɦɦ, ɪɟɡɢɧɨɜɚɹ 
ɝɪɭɲɚ 

0,2 ɩɨɞɬɹɧɭɬɶ ɤɪɟɩɥɟɧɢɟ 
ɧɚɤɨɧɟɱɧɢɤɨɜ ɤ ɤɥɟɦɦɚɦ 

ɢ ɤɪɟɩɥɟɧɢɟ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 
ɋɦɚɡɚɬɶ ɤɥɟɦɦɵ ɛɚɬɚɪɟɣ 

ɩɪɨɜɟɪɢɬɶ ɭɪɨɜɟɧɶ 
ɷɥɟɤɬɪɨɥɢɬɚ ɜ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɹɯ 
ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɞɨɜɟɫɬɢ ɞɨ ɧɨɪɦɵ. 
ɉɪɨɱɢɫɬɢɬɶ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ 
ɨɬɜɟɪɫɬɢɹ ɜ ɩɪɨɛɤɚɯ 

ɛɚɬɚɪɟɣ. ɉɟɪɟɞ ɩɪɨɜɟɪɤɨɣ 
ɨɱɢɫɬɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 

ɛɚɬɚɪɟɢ ɜɟɬɨɲɶɸ, 
ɫɦɨɱɟɧɧɨɣ ɜ 10% ɪɚɫɬɜɨɪɟ 

ɧɚɲɚɬɵɪɧɨɝɨ ɫɩɢɪɬɚ. 
ɍɪɨɜɟɧɶ ɷɥɟɤɬɪɨɥɢɬɚ 

ɞɨɥɠɟɧ ɛɵɬɶ ɧɚ 10 – 15 
ɦɦ ɜɵɲɟ ɳɢɬɤɚ 

Ɂɚɦɟɧɢɬɶ ɮɢɥɶɬɪɭɸɳɢɣ 
ɷɥɟɦɟɧɬ ɫɚɩɭɧɚ ɦɚɫɥɨɛɚɤɚ 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɮɢɥɶɬɪɨɫɴɟɦɧɢɤ 

FORCE 

0,5 Ɂɚɦɟɧɭ ɮɢɥɶɬɪɭɸɳɟɝɨ 
ɷɥɟɦɟɧɬɚ ɜ ɦɚɫɥɹɧɨɦ  ɛɚɤɟ  

ɢ  ɮɢɥɶɬɪɭɸɳɟɝɨ  
ɷɥɟɦɟɧɬɚ ɮɢɥɶɬɪɚ ɧɚɫɨɫɚ 
ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɤɚɠɞɨɦ 

ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɚɬɱɢɤɚ 
ɡɚɫɨɪɟɧɧɨɫɬɢ 

(ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɚ ɧɚ 
ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ) 

Ɂɚɦɟɧɢɬɶ ɮɢɥɶɬɪ. ɷɥɟɦɟɧɬ ɜ 
ɦɚɫɥɹɧɨɦ ɛɚɤɟ 
ɝɢɞɪɨɫɢɫɬɟɦɵ 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɮɢɥɶɬɪɨɫɴɟɦɧɢɤ 

FORCE 

0,5 Ɂɚɦɟɧɭ ɮɢɥɶɬɪɭɸɳɟɝɨ 
ɷɥɟɦɟɧɬɚ ɜ ɦɚɫɥɹɧɨɦ  ɛɚɤɟ  

ɢ  ɮɢɥɶɬɪɭɸɳɟɝɨ  
ɷɥɟɦɟɧɬɚ ɮɢɥɶɬɪɚ ɧɚɫɨɫɚ 
ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɤɚɠɞɨɦ 

ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɚɬɱɢɤɚ 
ɡɚɫɨɪɟɧɧɨɫɬɢ 

(ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɚ ɧɚ 
ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ) 

Ɂɚɦɟɧɢɬɶ ɮɢɥɶɬɪ. ɷɥɟɦɟɧɬ ɜ 
ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ ɧɚɫɨɫɚ 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɮɢɥɶɬɪɨɫɴɟɦɧɢɤ 

FORCE 

0,5 Ɂɚɦɟɧɭ ɮɢɥɶɬɪɭɸɳɟɝɨ 
ɷɥɟɦɟɧɬɚ ɜ ɦɚɫɥɹɧɨɦ  ɛɚɤɟ  

ɢ  ɮɢɥɶɬɪɭɸɳɟɝɨ  
ɷɥɟɦɟɧɬɚ ɮɢɥɶɬɪɚ ɧɚɫɨɫɚ 
ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɤɚɠɞɨɦ 

ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɚɬɱɢɤɚ 
ɡɚɫɨɪɟɧɧɨɫɬɢ 

(ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɚ ɧɚ 
ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ) 

ɋɦɚɡɚɬɶ ɲɥɢɰɟɜɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɤɚɪɞɚɧɧɨɝɨ 
ɜɚɥɚ, ɜɚɥɚ ɩɪɢɜɨɞɚ ɧɚɫɨɫɚ 
ɨɛɴɟɞɢɧɟɧɧɨɣ 
ɝɢɞɪɨɫɢɫɬɟɦɵ 

ɫɧɢɡɭ ɫɨɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ 0,5 ɋɦɚɡɚɬɶ ɱɟɪɟɡ ɦɚɫɥɟɧɤɢ 
ɞɨ ɩɨɹɜɥɟɧɢɹ ɫɜɟɠɟɣ 

ɫɦɚɡɤɢ ɢɡ-ɩɨɞ 
ɭɩɥɨɬɧɢɬɟɥɟɣ 

ɉɪɨɜɟɪɤɚ ɲɥɚɧɝɨɜ ɢ 
Ɋɭɤɚɜɨɜ ɨɛɴɟɞɢɧɟɧɧɨɣ 
ɝɢɞɪɨɫɢɫɬɟɦɵ ɢ ɜɧɟɲɧɢɯ 
ɫɢɫɬɟɦ ɞɚɜɥɟɧɢɹ 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ 0,3 Ɋɭɤɚɜɚ ɢ ɲɥɚɧɝɢ, 
ɢɦɟɸɳɢɟ ɬɟɱɢ, ɜɡɞɭɬɢɹ, 
ɩɨɬɟɪɸ ɷɥɚɫɬɢɱɧɨɫɬɢ ɢ 

ɪɚɫɬɪɟɫɤɢɜɚɧɢɟ ɡɚɦɟɧɢɬɶ. 
Ɉɫɥɚɛɲɢɟ ɤɪɟɩɥɟɧɢɹ 

ɲɥɚɧɝɨɜ ɩɨɞɬɹɧɭɬ 
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ɉɪɨɜɟɪɢɬɶ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɬɢ ɩɨɞɬɹɧɭɬɶ 

ɫɧɢɡɭ 
ɫɥɟɜɚ 

ɫɩɪɚɜɚ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

2,2  

Ȼɨɥɬɵ ɤɪɟɩ. ɩɚɥɶɰɟɜ 
ɰɢɥɢɧɞɪɨɜ ɩɨɜɨɪɨɬɚ ɢ ɬɹɝɢ 
ɪɭɥɟɜɨɣ ɬɪɚɩɟɰɢɢ 

ɫɧɢɡɭ 
ɫɥɟɜɚ 

ɫɩɪɚɜɚ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

ɉɪɨɜɟɪɢɬɶ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɬɹɧɭɬɶ 

700 ɇɦ 

Ƚɚɣɤɢ ɤɥɟɦɦɨɜɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɧɚɤɨɧɟɱɧɢɤɨɜ 
ɰɢɥɢɧɞɪɨɜ ɩɨɜɨɪɨɬɚ ɢ ɬɹɝɢ 
ɪɭɥɟɜɨɣ ɬɪɚɩɟɰɢɢ 

ɫɧɢɡɭ 
ɫɥɟɜɚ 

ɫɩɪɚɜɚ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

ɉɪɨɜɟɪɢɬɶ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɬɹɧɭɬɶ  

140ɇɦ 

Ƚɚɣɤɢ ɲɩɢɥɟɤ ɤɪɟɩɥɟɧɢɹ 
ɪɵɱɚɝɨɜ ɪɭɥɟɜɨɣ ɬɪɚɩɟɰɢɢ 

ɫɧɢɡɭ 
ɫɥɟɜɚ 

ɫɩɪɚɜɚ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

ɉɪɨɜɟɪɢɬɶ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɬɹɧɭɬɶ  

1000 ɇɦ 

Ȼɨɥɬɵ ɤɪɟɩ. ɷɥɟɤɬɪɨɦɨɬɨɪ 
– ɤɨɥɟɫ ɤ ɤɚɪ. ɡɚɞ. ɦɨɫɬɚ 

ɫɧɢɡɭ 
ɫɥɟɜɚ 

ɫɩɪɚɜɚ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

ɉɪɨɜɟɪɢɬɶ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɬɹɧɭɬɶ  

3000 ɇɦ 

Ȼɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɩɚɥɶɰɟɜ 
ɲɬɚɧɝɢ ɩɟɪɟɞɧɟɣ ɩɨɞɜɟɫɤɢ 
ɧɚ ɪɚɦɟ ɢ ɩɟɪɟɞɧɟɣ ɨɫɢ 

ɫɧɢɡɭ 
ɫɥɟɜɚ 

ɫɩɪɚɜɚ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

ɉɪɨɜɟɪɢɬɶ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɬɹɧɭɬɶ  

2700 ɇɦ 

ɂɡɜɥɟɱɶ ɬɨɪɫɢɨɧɧɵɣ ɜɚɥ 
ɊɆɄ – ɩɪɨɜɟɪɢɬɶ ɡɚɡɨɪ 
ɦɟɠɞɭ ɬɨɪɫɢɨɧɧɵɦ ɜɚɥɨɦ ɢ 
ɭɩɨɪɨɦ 

ɫɧɢɡɭ 
ɫɥɟɜɚ 

ɫɩɪɚɜɚ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ, 
ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɳɭɩ 

ɋɧɹɬɶ ɤɪɵɲɤɭ, ɢɡɜɥɟɱɶ 
ɬɨɪɫɢɨɧɧɵɣ ɜɚɥ ɜ ɫɛɨɪɟ ɫ 
ɫɨɥɧɟɱɧɨɣ ɲɟɫɬɟɪɧɟɣ ɢ 
ɩɪɨɜɟɪɢɬɶ ɜɢɡɭɚɥɶɧɨ ɢɯ 

ɫɨɫɬɨɹɧɢɟ – ɜ ɫɥɭɱɚɟ 
ɡɚɦɟɬɧɨɝɨ ɢɡɧɨɫɚ ɭɩɨɪɨɜ 

ɬɨɪɫɢɨɧɧɨɝɨ ɜɚɥɚ 
ɩɪɨɜɟɪɢɬɶ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɡɚɡɨɪ 
ɦɟɠɞɭ ɬɨɪɫɢɨɧɧɵɦ ɜɚɥɨɦ 

ɢ ɭɩɨɪɨɦ ɉɪɟɞɟɥ 2 ɦɦ 
ɉɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ 
ɤɨɠɭɯɚɯ ɰɢɥɢɧɞɪɨɜ 
ɩɨɞɜɟɫɤɢ 

ɫɧɢɡɭ ȼɢɡɭɚɥɶɧɨ 0,1 Ɉɬɜɟɪɧɭɬɶ ɩɪɨɛɤɭ ɢ ɫɥɢɬɶ 
ɦɚɫɥɨ, ɟɫɥɢ ɭɪɨɜɟɧɶ ɟɝɨ 

ɜɵɲɟ ɩɪɨɛɤɢ, ɟɫɥɢ ɧɢɠɟ – 
ɞɨɥɢɬɶ ɞɨ ɭɪɨɜɧɹ 

ɤɨɧɬɪɨɥɶɧɨɣ ɩɪɨɛɤɢ. 
ɉɪɨɜɟɪɤɚ ɡɚɪɹɞɤɢ 
ɰɢɥɢɧɞɪɨɜ ɩɨɞɜɟɫɤɢ ɝɚɡɨɦ 
ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɡɚɪɹɞɢɬɶ 

ɫɧɢɡɭ Ɇɚɧɨɦɟɬɪ 
(ɫɩɟɰɢɚɥɶɧɵɣ) ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɞɚɜɥɟɧɢɹ, 
ɤɨɦɩɥɟɤɬ ɤɥɸɱɟɣ 

0,5 ɂɡ ɰɢɥɢɧɞɪɨɜ ɱɟɪɟɡ 
ɡɚɩɪɚɜɨɱɧɵɣ ɤɥɚɩɚɧ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 
ɩɨɥɧɨɫɬɶɸ ɜɵɩɭɫɬɢɬɶ ɝɚɡ. 

ɐɢɥɢɧɞɪɵ ɩɪɢ ɷɬɨɦ 
ɞɨɥɠɧɵ ɞɨ ɨɬɤɚɡɚ 

ɫɠɚɬɶɫɹ. ȿɫɥɢ ɩɨɫɥɟ 
ɫɠɚɬɢɹ ɰɢɥɢɧɞɪɚ ɱɟɪɟɡ 

ɨɬɤɪɵɬɵɣ ɤɥɚɩɚɧ ɜɵɯɨɞɢɬ 
ɜɫɩɟɧɟɧɧɨɟ ɦɚɫɥɨ, ɤɥɚɩɚɧ 

ɡɚɤɪɵɬɶ, ɞɚɬɶ ɦɚɫɥɭ 
ɨɬɫɬɨɹɬɶɫɹ ɞɨ ɩɨɥɧɨɝɨ 
ɜɵɞɟɥɟɧɢɹ ɚɡɨɬɚ ɩɨɫɥɟ 
ɩɨɥɧɨɝɨ ɜɵɯɨɞɚ ɝɚɡɚ 

ɜɵɜɟɪɧɭɬɶ ɡɚɩɪɚɜɨɱɧɵɣ 
ɤɥɚɩɚɧ ɢ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ 

ɞɥɹ ɤɥɚɩɚɧɚ ɡɚɥɢɬɶ ɜ 
ɰɢɥɢɧɞɪ ɦɚɫɥɨ ɞɨ ɭɪɨɜɧɹ 

ɪɟɡɶɛɨɜɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.22 
ɉɪɨɜɟɪɤɚ ɞɚɜɥɟɧɢɹ ɚɡɨɬɚ ɜ 
ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚɯ 
ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨɜɟɫɬɢ ɞɨ 
ɧɨɪɦɵ 

ɫɧɢɡɭ Ɇɚɧɨɦɟɬɪ 
(ɫɩɟɰɢɚɥɶɧɵɣ) ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɞɚɜɥɟɧɢɹ, 
ɤɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 

ɤɢɫɥɨɪɨɞɧɵɣ ɛɚɥɥɨɧ 
ɫ ɚɡɨɬɨɦ 

0,5 Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɞɚɜɥɟɧɢɹ 
ɚɡɨɬɚ ɨɬɜɟɪɧɭɬɶ ɤɪɵɲɤɭ 

ɡɚɩɪɚɜɨɱɧɨɝɨ ɤɥɚɩɚɧɚ ɢ ɧɚ 
ɟɟ ɦɟɫɬɨ ɩɨɞɫɨɟɞɢɧɢɬɶ, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɬɵ, 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢɥɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ 

ɡɚɪɹɞɤɢ ɚɡɨɬɨɦ. Ƚɚɡɨɜɚɹ 
ɩɨɥɨɫɬɶ 

ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɪɹɠɟɧɚ 

ɫɭɯɢɦ ɬɟɯɧɢɱɟɫɤɢɦ 
ɝɚɡɨɨɛɪɚɡɧɵɦ ɚɡɨɬɨɦ ɞɨ 

ɞɚɜɥɟɧɢɹ 8 Ɇɉɚ 
 

Ɍɚɛɥɢɰɚ 2.23 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ- 3)   
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɣ 

Ɇɟɫɬɨ 
ɜɵɩɨɥɧɟɧɢɹ 
ɨɩɟɪɚɰɢɣ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɢɧɫɬɪɭɦɟɧɬ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ,ɇ.ɑ Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ 
ɭɤɚɡɚɧɢɹ 

Ɍɪɟɬɶɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ – 3), ɤɚɠɞɵɟ 1000 ɦ.ɱ. 
ȼɵɩɨɥɧɢɬɶ ɜɫɟ 
ɨɩɟɪɚɰɢɢ ɌɈ - 2 

  18,8 Ⱥɜɬɨɫɚɦɨɫɜɚɥ ɞɨɥɠɟɧ 
ɛɵɬɶ ɱɢɫɬɵɦ, 

ɨɛɹɡɚɬɟɥɶɧɚ ɭɫɬɚɧɨɜɤɚ 
ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɯ ɭɩɨɪɨɜ 

Ɂɚɦɟɧ. ɮɢɥɶɬɪ. 
ɷɥɟɦ. ɫɚɩɭɧɨɜ 
ɪɟɞɭɤɬ. 
ɷɥɟɤɬɪɨɦɨɬɨɪ – 
ɤɨɥɟɫ 

ɋɧɢɡɭ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɮɢɥɶɬɪɨɫɴɟɦɧɢɤ 

FORCE 

0,5 Ɂɚɦɟɧ. ɮɢɥɶɬɪ. ɷɥɟɦ. 
ɫɚɩɭɧɨɜ ɪɟɞɭɤɬɨɪɚ 
ɷɥɟɤɬɪɨɦɨɬɨɪ – ɤɨɥɟɫ  

Ɉɛɫɥɭɠɢɬɶ 
ɮɢɥɶɬɪɭɸɳɢɣ 
ɷɥɟɦɟɧɬ ɤɚɛɢɧɵ 

ɫɜɟɪɯɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ 0,3 Ɏɢɥɶɬɪɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɱɢɫɬɵɦɢ, ɛɟɡ 
ɦɟɯɚɧɢɱɟɫɤɢɯ  
ɩɨɜɪɟɠɞɟɧɢɣ.  
Ɉɬɪɚɛɨɬɚɜɲɢɟ ɮɢɥɶɬɪɵ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɧɟ 
ɩɨɞɥɟɠɚɬ ɢ ɡɚɦɟɧɹɸɬɫɹ 
ɧɨɜɵɦɢ 

ɋɦɚɡɚɬɶ 
ɩɨɞɲɢɩɧɢɤɢ ɷɥ. 
ɞɜɢɝɚɬɟɥɹ 
ɜɟɧɬɢɥɹɬɨɪɚ 
ɨɯɥɚɠɞɟɧɢɹ 
ɬɨɪɦɨɡɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɍȼɌɊ 

ɫɜɟɪɯɭ ɋɨɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ 4,0  

ɋɨɫɬɨɹɧɢɟ 
ɤɪɟɩɥɟɧɢɹ ɜɫɟɯ 
ɚɝɪɟɝɚɬɨɜ ɤ 
ɞɜɢɝɚɬɟɥɸ, ɞɢɡɟɥɶ 
ɝɟɧɟɪɚɬɨɪ ɤ ɪɚɦɟ. 
Ʉɪɟɩɥɟɧɢɟ 
ɪɚɞɢɚɬɨɪɨɜ ɋ. Ɉ ɤ 
ɪɚɦɟ, ɨɱɢɫɬɢɬɶ 
ɧɚɪɭɠɧɵɟ 
ɩɨɜ.ɪɚɞɢɚɬɨɪɨɜ.  

ɋɧɢɡɭ 
ɫɜɟɪɯɭ 

 1,0 ȼɫɟ ɚɝɪɟɝɚɬɵ ɞɨɥɠɧɵ 
ɛɵɬɶ ɧɚɞɟɠɧɨ ɡɚɤɪɟ- 
ɩɥɟɧɵ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɤɪɟɩɟɠɧɵɟ ɫɨ- 
ɟɞɢɧɟɧɢɹ ɡɚɬɹɧɭɬɶ. 
Ⱥɦɨɪɬɢɡɚɬɨɪɵ, ɢɦɟɸɳɢɟ 
ɪɚɫɫɥɨɟɧɢɟ ɪɟɡɢ- 
ɧɵ ɢɥɢ ɨɬɫɥɨɟɧɢɟ ɟɟ ɨɬ 
ɦɟɬɚɥɥɚ ɡɚɦɟɧɢɬɶ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.23 
ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɨɞɬɹɧɭɬɶ: 

  3,0  

Ȼɨɥɬɵ ɤɪɟɩɥɟɧɢɹ 
ɷɥɟɤɬɪɨɦɨɬɨɪ-
ɤɨɥɟɫ ɤ ɤɚɪɬɟɪɭ 
ɡɚɞɧɟɝɨ ɦɨɫɬɚ; 

ɋɧɢɡɭ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

 1000 ɇɦ 

Ȼɨɥɬɵ ɤɪɟɩɥɟɧɢɹ 
ɩɚɥɶɰɚ 
ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɲɚɪɧɢɪɚ ɩɟɪɟɞɧɟɣ 
ɩɨɞɜɟɫɤɢ; 

ɋɧɢɡɭ 
 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

2700 ɇɦ 

Ȼɨɥɬɵ ɤɪɟɩɥɟɧɢɹ 
ɜɟɪɯɧɟɝɨ ɢ 
ɧɢɠɧɟɝɨ 
ɤɪɨɧɲɬɟɣɧɨɜ 
ɰɢɥɢɧɞɪɨɜ 
ɩɟɪɟɞɧɟɣ 
ɩɨɞɜɟɫɤɢ; 

ɋɧɢɡɭ 
ɫɜɟɪɯɭ 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

1200 ɇɦ 

Ƚɚɣɤɭ ɤɪɟɩɥɟɧɢɹ 
ɩɚɥɶɰɚ 
ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɲɚɪɧɢɪɚ ɡɚɞɧɟɣ 
ɩɨɞɜɟɫɤɢ; 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

2700 ɇɦ 

Ȼɨɥɬɵ ɤɪɟɩɥɟɧɢɹ 
ɤɨɪɩɭɫɨɜ 
ɬɨɪɦɨɡɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ 
ɩɟɪɟɞɧɢɯ ɤɨɥɟɫ; 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

2500 ɇɦ 

Ƚɚɣɤɢ ɤɪɟɩɥɟɧɢɹ 
ɬɨɪɦɨɡɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ 
ɡɚɞɧɢɯ ɤɨɥɟɫ; 

ɫɧɢɡɭ Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ, 
ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ 

ɤɥɸɱ 

600 ɇɆ 

ɉɪɨɜɟɪɢɬɶ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɧɚɫɨɫɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɧɚɫɨɫɚ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ. 

ɋɧɢɡɭ 
ɫɜɟɪɯɭ 

Ʉɨɦɩɥɟɤɬ ɤɥɸɱɟɣ 0,5 ɉɪɢ ɨɫɦɨɬɪɟ ɩɪɨɜɟɪɢɬɶ 
ɨɬɫɭɬɫɬɜɢɟ ɩɨɜɪɟɠɞɟɧɢɣ 

ɧɚɫɨɫɚ, ɞɨɡɚɬɨɪɨɜ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɜɵɯɨɞɚ 
ɫɦɚɡɤɢ ɢɡ ɫɨɟɞɢɧɟɧɢɣ. 

ɉɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ 
ɫɦɚɡɤɢ ɜ ɛɚɤɟ ɧɚɫɨɫɚ ɢ ɧɟ 

ɜɵɯɨɞɢɬ ɥɢ ɫɦɚɡɤɚ ɢɡ 
ɩɪɟɞɨɯɪɚ- 

ɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ. ɇɟ 
ɞɨɩɭɫɤɚɬɶ ɨɩɨɪɨɠɧɟɧɢɟ 

ɛɚɤɚ, ɧɟɨɛɯɨɞɢɦɨ 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɟɝɨ 
ɡɚɩɨɥɧɹɬɶ ɫɦɚɡ- 

ɤɨɣ. ɍɪɨɜɟɧɶ ɫɦɚɡɤɢ 
ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɧɢɠɟ 

ɨɬɦɟɬɤɢ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɭɪɨɜɧɹ ɧɚ ɛɚɤɟ. ɋɦɚɡɤɚ 

ɞɨɥɠɧɚ ɛɵɬɶ 
ɱɢɫɬɨɣ ɢ ɧɟ ɫɨɞɟɪɠɚɬɶ 
ɩɪɢɦɟɫɟɣ ɢ ɩɭɡɵɪɶɤɨɜ 

ɜɨɡɞɭɯɚ. 
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2.10 ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɪɚɧɫɩɨɪɬɟ 
 
2.10.1 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɫɚɪɧɵɯ ɢ 

ɫɦɚɡɨɱɧɵɯ ɪɚɛɨɬ 
 
1. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɫɚɪɧɵɯ ɢ ɫɦɚɡɨɱɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɉɪɚɜɢɥ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 

2. ɋɧɹɬɵɟ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɚɝɪɟɝɚɬɵ, ɭɡɥɵ ɢ ɞɟɬɚɥɢ ɫɥɟɞɭɟɬ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɨɣɱɢɜɵɟ ɩɨɞɫɬɚɜɤɢ, ɚ ɞɥɢɧɧɨɦɟɪɧɵɟ 
ɞɟɬɚɥɢ - ɧɚ ɫɬɟɥɥɚɠɢ. 

ɋɧɹɬɢɟ ɢ ɭɫɬɚɧɨɜɤɚ ɚɝɪɟɝɚɬɨɜ, ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ, ɬɪɟɛɭɸɳɢɟ ɛɨɥɶɲɢɯ 
ɮɢɡɢɱɟɫɤɢɯ ɭɫɢɥɢɣ ɢɥɢ ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɭɞɨɛɫɬɜɨɦ ɢ ɨɩɚɫɧɨɫɬɶɸ 
ɬɪɚɜɦɢɪɨɜɚɧɢɹ, ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɫɴɟɦɧɢɤɨɜ 
ɢ ɞɪɭɝɢɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɢɫɤɥɸɱɚɸɳɢɯ ɬɪɚɜɦɢɪɨɜɚɧɢɟ ɪɚɛɨɬɧɢɤɨɜ. 

3. Ɂɚɩɪɟɫɫɨɜɤɭ ɢ ɜɵɩɪɟɫɫɨɜɤɭ ɞɟɬɚɥɟɣ ɫ ɬɭɝɨɣ ɩɨɫɚɞɤɨɣ ɫɥɟɞɭɟɬ 
ɜɵɩɨɥɧɹɬɶ ɩɪɟɫɫɚɦɢ, ɜɢɧɬɨɜɵɦɢ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɫɴɟɦɧɢɤɚɦɢ. 

ɉɪɟɫɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɧɚɛɨɪɨɦ ɨɩɪɚɜɨɤ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɜɵɩɪɟɫɫɨɜɵɜɚɟɦɵɯ ɢɥɢ ɡɚɩɪɟɫɫɨɜɵɜɚɟɦɵɯ ɞɟɬɚɥɟɣ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɜɵɤɨɥɨɬɨɤ ɢ ɦɨɥɨɬɤɨɜ ɫ ɨɩɪɚɜɤɚɦɢ ɢ 
ɧɚɤɨɧɟɱɧɢɤɚɦɢ ɢɡ ɦɹɝɤɨɝɨ ɦɟɬɚɥɥɚ. 

4. ɉɪɢ ɩɪɨɜɟɪɤɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɢ ɠɢɞɤɨɫɬɢ ɜ ɚɝɪɟɝɚɬɚɯ ɡɚɩɪɟɳɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɬɤɪɵɬɵɣ ɨɝɨɧɶ. 

5. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɞɨɥɢɜɟ ɦɚɫɥɚ ɢ ɠɢɞɤɨɫɬɢ ɜ ɚɝɪɟɝɚɬɵ ɫɥɢɜɧɵɟ ɢ 
ɡɚɥɢɜɧɵɟ ɩɪɨɛɤɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɜɨɪɚɱɢɜɚɬɶ ɢ ɡɚɜɨɪɚɱɢɜɚɬɶ ɬɨɥɶɤɨ 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɦ. 

6. ɇɚɝɧɟɬɚɬɟɥɢ ɫɦɚɡɤɢ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɭɫɬɪɨɣɫɬɜɚ, ɢɫɤɥɸɱɚɸɳɢɟ ɩɪɟɜɵɲɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɛɨɥɟɟ ɱɟɦ 
ɧɚ 10%. ɉɪɢ ɩɪɨɜɟɪɤɟ ɷɬɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɨ ɩɪɨɢɫɯɨɞɢɬɶ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟ 
ɛɨɥɟɟ 4%. 

7. ɇɚɝɧɟɬɚɬɟɥɢ ɫɦɚɡɤɢ ɫ ɩɧɟɜɦɨɩɪɢɜɨɞɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɵ 
ɧɚ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɡɞɭɯɚ ɫ ɞɚɜɥɟɧɢɟɦ ɧɟ ɛɨɥɟɟ 0,8 Ɇɉɚ. 
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3. Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ 
ɷɤɫɩɟɪɬɢɡɚ 
 

ɉɪɨɝɪɟɫɫ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɛɳɟɫɬɜɚ ɜ ɬɟɤɭɳɟɦ ɫɬɨɥɟɬɢɢ ɫɜɹɡɚɧ ɫ 
ɪɚɡɜɢɬɢɟɦ ɬɪɚɧɫɩɨɪɬɚ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ, ɧɚɯɨɞɹɫɶ ɜ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɱɟɥɨɜɟɤɨɦ ɢ ɩɪɢɪɨɞɨɣ, ɨɤɚɡɵɜɚɟɬ ɧɚ ɧɢɯ ɧɟɝɚɬɢɜɧɨɟ 
ɜɥɢɹɧɢɟ: ɢɫɬɨɳɚɸɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢ ɫɵɪɶɟɜɵɟ ɪɟɫɭɪɫɵ, ɡɚɝɪɹɡɧɹɟɬɫɹ 
ɚɬɦɨɫɮɟɪɚ, ɡɟɦɥɹ ɢ ɜɨɞɨɟɦɵ, ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɩɨɬɪɟɛɥɹɟɬɫɹ ɤɢɫɥɨɪɨɞ 
ɢɡ ɚɬɦɨɫɮɟɪɵ, ɲɭɦ ɢ ɜɢɛɪɚɰɢɢ ɧɚɧɨɫɹɬ ɛɨɥɶɲɨɣ ɭɳɟɪɛ ɡɞɨɪɨɜɶɸ ɱɟɥɨɜɟɤɚ, 
ɠɢɜɨɬɧɵɦ ɢ ɩɬɢɰɚɦ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɜɫɟɝɞɚ 
ɨɫɬɚɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ, ɡɚɦɟɧɵ ɤɨɬɨɪɨɦɭ ɩɨɤɚ ɧɟ ɧɚɣɞɟɧɨ ɢ 
ɛɟɡ ɤɨɬɨɪɨɝɨ ɩɨɤɚ ɱɬɨ ɧɟɦɵɫɥɢɦɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ.  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫɢɬɭɚɰɢɹ ɜ Ɋɨɫɫɢɢ ɧɚɱɚɥɚ ɦɟɧɹɬɶɫɹ ɤ ɥɭɱɲɟɦɭ. 
ɀɚɥɶ, ɱɬɨ ɜɜɟɞɟɧɢɟ ɠɟɫɬɤɢɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ ɩɪɢɯɨɞɢɬ ɫ ɡɚɩɨɡɞɚɧɢɟɦ ɜ 
10 ɥɟɬ ɧɨ, ɨɱɟɧɶ ɜɚɠɧɨ, ɱɬɨ ɨɧɨ ɧɚɱɚɥɨɫɶ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɛɥɚɝɨɞɚɪɹ 
ɩɪɨɜɟɞɟɧɢɸ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ, ɚ ɬɚɤ ɠɟ 
ɩɪɚɜɢɥɶɧɚɹ ɭɬɢɥɢɡɚɰɢɹ ɛɥɚɝɨɩɪɢɹɬɧɨ ɜɥɢɹɟɬ ɧɚ ɬɟɧɞɟɧɰɢɸ ɜ ɭɦɟɧɶɲɟɧɢɢ 
ɜɪɟɞɚ ɷɤɨɥɨɝɢɢ ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ. 

ɉɨɷɬɨɦɭ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɜɫɟɯ ɫɬɨɪɨɧ ɟɝɨ ɪɚɛɨɬɵ ɢ ɫɧɢɠɟɧɢɟ ɟɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɨɩɚɫɧɨɫɬɢ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɱɟɧɶ ɜɚɠɧɨ ɭɱɢɬɵɜɚɬɶ 
ɩɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ, ɬɚɤ ɤɚɤ ɜɪɟɞɧɵɟ ɜɵɛɪɨɫɵ ȺɌɐ ɧɢ ɜ ɤɨɟɦ 
ɫɥɭɱɚɟ ɧɟ ɞɨɥɠɧɵ ɪɚɡɧɨɫɢɬɶɫɹ ɧɚ ɛɥɢɡɫɬɨɹɳɢɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ ɢ ɝɨɪɨɞɚ. 

 
ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɚ – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɪɨɡɚ ɜɟɬɪɨɜ ɝ. Ⱥɛɚɤɚɧ. 

 

Ɋɢɫɭɧɨɤ 3.1 – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɪɨɡɚ ɜɟɬɪɨɜ ɝ. Ⱥɛɚɤɚɧ 

 



47 
 

ȼ ɬɚɛɥɢɰɟ 3.1 ɩɪɟɞɨɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ. 
 

Ɍɚɛɥɢɰɚ 3.1 – ɉɟɪɟɱɟɧɶ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 

N 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɢɞɚ ɨɬɯɨɞɨɜ Ʉɨɞ ɨɬɯɨɞɚ Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

Ʉɭɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ/ ɩɟɪɟɪɚɛɨɬɤɭ 

1 Ⱥɤɤɭɦɭɥɹɬɨɪɵ ɫɜɢɧɰɨɜɵɟ 
ɨɬɪɚɛɨɬɚɧɧɵɟ ɧɟɩɨɜɪɟɠɞɟɧɧɵɟ, ɫ 
ɷɥɟɤɬɪɨɥɢɬɨɦ 

92011002523 II  ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ  

2 Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɦɨɬɨɪɧɵɯ 40615001313 III  ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

3 Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ 

40615001313 III  ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

4 Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, ɧɟ ɫɨɞɟɪɠɚɳɢɯ 
ɝɚɥɨɝɟɧɵ 

40612001313 III  ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

5 Ɏɢɥɶɬɪɵ ɨɱɢɫɬɤɢ ɦɚɫɥɚ 
ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɨɬɪɚɛɨɬɚɧɧɵɟ 

92130201523 III  ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

6 Ɉɩɢɥɤɢ ɢ ɞɪɟɜɟɫɧɚɹ ɫɬɪɭɠɤɚ, 
ɡɚɝɪɹɡɧɟɧɧɵɟ ɧɟɮɬɶɸ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ (ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 
ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 15% ɢ ɛɨɥɟɟ) 

91920501393 III  ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

7 ȼɫɩɥɵɜɲɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ 
ɧɟɮɬɟɥɨɜɭɥɲɤɢ 

40635001313 III  ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

8 ȼɨɡɞɭɲɧɵɟ ɮɢɥɶɬɪɵ ɚɜɬɨɫɚɦɨɦɜɚɥɨɜ 
ɨɬɪɚɛɨɬɚɧɧɵɟ  

92130101524 IV ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

9 ɉɨɤɪɵɲɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɲɢɧ ɫ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɪɞɨɦ ɨɬɪɚɛɨɬɚɧɧɵɟ  

92113001504 IV ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

10 ɉɨɤɪɵɲɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɲɢɧ ɫ 
ɬɤɚɧɟɜɵɦ ɤɨɪɞɨɦ ɨɬɪɚɛɨɬɚɧɧɵɟ 

92113002504 IV ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

11 Ɍɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ ɨɬɪɚɛɨɬɚɧɧɵɟ 92031002524 IV ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

12 Ɉɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɦɚɫɥɨɦ (ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 15% ɢ 
ɛɨɥɟɟ) 

91920402604 IV ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

13 ɉɟɫɨɤ, ɡɚɝɪɹɡɧɟɧɧɵɣ ɧɟɮɬɶɸ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 15% ɢ ɛɨɥɟɟ) 

91920102394 IV ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 
14 Ɉɫɚɞɨɤ ɨɬ ɦɨɣɤɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 91920502404 IV ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 

ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

15 ɋɦɟɬ ɫ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ 
ɦɚɥɨɨɩɚɫɧɵɣ 

73339001714 IV ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

16 Ʌɨɦ ɢ ɨɬɯɨɞɵ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ 
ɦɟɬɚɥɥɨɜ 

46101001205 
46210001205 
46220003215 

V ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ 

17 Ɉɫɬɚɬɤɢ ɢ ɨɝɚɪɤɢ ɫɬɚɥɶɧɵɯ ɫɜɚɪɨɱɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ 

91910001205 V  

 
3.1 Ⱥɤɤɭɦɭɥɹɬɨɪɵ ɫɜɢɧɰɨɜɵɟ ɨɬɪɚɛɨɬɚɧɧɵɟ ɧɟ ɩɨɜɪɟɠɞɟɧɧɵɟ, ɫ 

ɷɥɟɤɬɪɨɥɢɬɨɦ  
 
Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɨɬɪɚɛɨɬɚɧɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɜɵɩɨɥɧɹɟɬɫɹ (ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ) ɢɫɯɨɞɹ ɢɡ 
ɫɪɨɤɚ ɫɥɭɠɛɵ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɤɨɥɢɱɟɫɬɜɚ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɟ, ɚ 
ɬɚɤɠɟ ɢɯ ɦɚɫɫɚ. Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɲɬ/ɝɨɞ. 

 
Ni = Σ Nɚɜɬ.i × ni/Ɍi ,                                                                                  (3.1) 
 

ɝɞɟ     Nɚɜɬ.i – ɤɨɥ-ɜɨ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ, ɫɧɚɛɠɟɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɦɢ i-ɝɨ ɬɢɩɚ; 
ni – ɤɨɥɢɱɟɫɬɜɨ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɟ, ɲɬ.; 
Ɍi – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɚɤɤɭɦɭɥɹɬɨɪɨɜ i-ɣ ɦɚɪɤɢ, ɝɨɞ. 
 
Ɇɚɫɫɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɬɯɨɞɨɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɪɚɜɟɧ, ɬ/ɝɨɞ 
 
Пɇɨ = Σ Ni×mi × 10-3,                                                                       (3.2) 
 

ɝɞɟ     Ni – ɤɨɥɢɱɟɫɬɜɨ ɨɬɪɚɛɨɬɚɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ i-ɣ ɦɚɪɤɢ, ɲɬ./ɝɨɞ; 
mi – ɜɟɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ i-ɝo ɬɢɩɚ ɫ ɷɥɟɤɬɪɨɥɢɬɨɦ. 
  
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ 

Ɇɚɪɤɚ 
Ⱥɜɬɨɫɚɦɨɫɜɚɥɚ 

Ʉɨɥ-ɜɨ 
ɦɚɲɢɧ 

ɫɧɚɛɠɟɧ-
ɧɵɯ ȺɄȻ 
ɞɚɧɧɨɝɨ 
ɬɢɩɚ, ɲɬ 

Ɇɚɪɤɚ 
ɚɤɤɭɦɭɥɹ-

ɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ 

ɋɪɨɤ ɫɥɭɠɛɵ 
ɚɤɤɭɦɭɥɹɬɨɪɚ, 

ɥɟɬ 

Ɇɚɫɫɚ 
ɚɤɤɭɦɭɥɹɬɨɪɧ
ɨɣ ɛɚɬɚɪɟɢ, ɤɝ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɧɚ ɨɞɧɭ ɟɞɢɧɢɰɭ 
ɬɟɯɧɢɤɢ, ɲɬ 

ɉɧɨ, 
ɬ/ɝɨɞ 

ȻɟɥȺɁ -75131 20 6ɋɌ-190 1,5 73,2 2 1,854 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ (ɉɇɨ) 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɫɜɢɧɰɨɜɵɯ, ɧɟ ɩɨɜɪɟɠɞɟɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ  ɫ 
ɷɥɟɤɬɪɨɥɢɬɨɦ ɫɨɫɬɚɜɢɬ –1,854 ɬ/ɝɨɞ 

 
3.2 Ɏɢɥɶɬɪɵ, ɨɱɢɬɤɢ ɦɚɫɥɚ, ɢ ɜɨɡɞɭɯɚ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ  

(ɨɬɪɚɛɨɬɚɧɧɵɟ) 
 
Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɨɡɞɭɲɧɵɯ ɢ 

ɦɚɫɥɹɧɵɯ ɮɢɥɶɬɪɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɬ/ɝɨɞ 

 
Пɇɨ = ΣNi  × Ɇi × Li/Lɧi × 0,001, ɬ/ɝɨɞ, (3.3) 
 

ɝɞɟ Ni – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ i-ɣ ɦɚɪɤɢ, ɲɬ.; 
Ɇɦ – ɜɟɫ ɨɞɧɨɝɨ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɞɥɹ ɨɱɢɫɬɤɢ ɦɚɫɥɚ 

ɚɜɬɨɫɚɦɨɫɜɚɥɚ i-ɣ ɦɚɪɤɢ; 
Ɇɜ – ɜɟɫ ɨɞɧɨɝɨ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ 

ɚɜɬɨɫɚɦɨɫɜɚɥɚ i-ɣ ɦɚɪɤɢ; 
Li – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɫɚɦɨɫɜɚɥɚ i-ɨɣ ɦɚɪɤɢ, ɬɵɫ. ɤɦ ɜ ɝɨɞ; 
Lɧi – ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ i-ɨɣ ɦɚɪɤɢ ɞɨ ɡɚɦɟɧɵ 

ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɵɫ. ɤɦ. 
 
ɂɧɬɟɪɜɚɥ ɡɚɦɟɧɵ ɦɚɫɥɹɧɵɯ ɢ ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɤɚɠɞɵɟ 3.84 ɬɵɫ.ɤɦ ɩɪɨɛɟɝɚ ( ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ). 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢ ɬɚɛɥɢɰɟ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ ɮɢɥɶɬɪɨɜ 

Ɇɚɪɤɚ ɦɚɲɢɧɵ 
Ʉɨɥ-ɜɨ 

ɚɜɬɨɫɚɦɨ
ɫɜɚɥɨɜ 

ȼɟɫ 
ɜɨɡɞɭɲɧ

ɨɝɨ 
ɮɢɥɶɬɪɚ, 

кɝ 

ȼɟɫ 
ɦɚɫɥɹɧɨ

ɝɨ 
ɮɢɥɶɬɪɚ, 

кɝ 

ɋɪɟɞɧɟɝɨɞ
ɨɜɨɣ 

ɩɪɨɛɟɝ, 
ɬыɫ. кɦ 

ɉɟɪɢɨɞɢɱɧɨɫ
ɬɶ ɡɚɦɟɧɵ, 

ɬ.ɤɦ 
ɉɇɨ ɦ, ɬ ɉɇɨ ɜ, ɬ 

ȻɟɥȺɁ -75131 20 14 9 90,65 3,84 4,249 6,610 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɧɨɪɦɚɬɢɜ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɦɚɫɥɹɧɵɯ ɢ ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ ɫɱɢɬɚɟɬɫɹ (ɉɇɨ): ɦɚɫɥɹɧɵɟ 
ɮɢɥɶɬɪɵ 4,249 ɬ/ɝɨɞ; ɜɨɡɞɭɲɧɵɟ ɮɢɥɶɬɪɵ 6,610 ɬ/ɝɨɞ: 
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3.3 Ɉɬɪɚɛɨɬɚɧɧɨɟ ɦɨɬɨɪɧɨɟ ɦɚɫɥɨ. Ɉɬɪɚɛɨɬɚɧɧɨɟ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɟ 
ɦɚɫɥɨ  

 

Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɬ/ɝɨɞ 

 
ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɦɨɬɨɪɧɵɯ ɢ 

ɬɪɚɧɫɫɦɢɫɫɢɨɧɧɵɯ: 
 
Пɇɨ = ΣNi× Vi × Li/ LHi× Np × Dn × 0,001, ɬ/ɝɨɞ,                               (3.4) 
 
ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, ɧɟ 

ɫɨɞɟɪɠɚɳɢɯ ɝɚɥɨɝɟɧɨɜ: 
 
Пɇɨ = ΣNi× Vi × Li/ LHi× Np × Dn × Кɜ × 0,001, ɬ/ɝɨɞ, 

 
ɝɞɟ    Ni – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ i-ɣ ɦɚɪɤɢ, ɲɬ.; 

Vɦ – ɨɛɴɟɦ ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɡɚɥɢɜɚɟɦɨɝɨ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥ i-ɦɚɪɤɢ; 
Vɦ – ɨɛɴɟɦ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɝɨ ɦɚɫɥɚ, ɡɚɥɢɜɚɟɦɨɝɨ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥ i-

ɦɚɪɤɢ; 
Vɦ – ɨɛɴɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɚɫɥɚ, ɡɚɥɢɜɚɟɦɨɝɨ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥ i-

ɦɚɪɤɢ; 
Li – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɫɚɦɨɫɜɚɥɚ i-ɣ ɦɚɪɤɢ, ɬɵɫ. ɤɦ/ɝɨɞ; 
Lɧi – ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ i-ɨɣ ɦɚɪɤɢ ɞɨ ɡɚɦɟɧɵ ɦɚɫɥɚ, 

ɬɵɫ. ɤɦ/ɝɨɞ; 
Np – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɧɨɬɵ ɫɥɢɜɚ ɦɚɫɥɚ, ɤɝ/ɥ; k = 0.9 ɤɝ/ɥ; 
Dn – ɩɥɨɬɧɨɫɬɶ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ, ɤɝ/ɥ; Dn = 0,9 ɤɝ/ɥ; 
Кɜ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɞɟɪɠɚɧɢɟ ɩɪɢɦɟɫɢ ɜɨɞɵ ɞɥɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɇ = 1,02 (ɉɪɢɧɹɬɨ ɢɡ ɩɚɫɩɨɪɬɚ ɨɬɯɨɞɚ I – IV ɤɥɚɫɫɚ 
ɨɩɚɬɧɨɫɬɢ). 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɚɫɱɟɬ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɨɬɨɪɧɨɝɨ ɢ 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɝɨ ɦɚɫɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɨɬɨɪɧɨɝɨ ɢ 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɝɨ ɦɚɫɥɚ 

Ɇɚɪɤɚ 
ɚɜɬɨɫɚɦɨɫɜɚɥɚ 

N, 
ɲɬ. Ɇɚɪɤɚ Ⱦȼɋ 

Lɧi, 
ɬɵɫ. 

ɤɦ/ɝɨ
ɞ 

Li 

ɬɵɫ.ɤɦ
/ɝɨɞ 

Vɦ,
ɥ 

Vɬ,
ɥ 

Vɝ, ɥ 
ɉɇɨ 

ɦɨɬ-ɟ, ɬ 

ɉɇɨ 
ɬɪɚɧɫ-

ɟ, ɬ 

 

ɉɇɨ 
ɝɢɞɪ-ɟ, 

ɬ 

ȻɟɥȺɁ-75131 20 ɄɌȺ-50ɋ 3,84 90,65 165 92 510 74,57 35,1 198,9 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ (ɉɇɨ) 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ: Ɇɨɬɨɪɧɨɟ ɦɚɫɥɨ 74,57 ɬ/ɝɨɞ. Ɍɪɚɧɫɦɢɫɫɢɨɧɧɨɟ ɦɚɫɥɨ 
35,1 ɬ/ɝɨɞ. Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɨ 198,9 ɬ/ɝɨɞ. 

 
3.4 ɒɢɧɵ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɪɞɨɦ 
 
Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɩɨɤɪɵɲɟɤ, ɫ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɪɞɨɦ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɬ/ɝɨɞ: 

 
Пɇɨ =ΣNi × ni × mi × Li/Lɧi × 0,001, ɬ/ɝɨɞ, (3.5) 
 

ɝɞɟ:          Ni – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ i-ɣ ɦɚɪɤɢ, ɲɬ.; 
      ni – ɤɨɥɢɱɟɫɬɜɨ ɲɢɧ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɚɜɬɨɫɚɦɨɫɜɚɥɟ i-ɨɣ ɦɚɪɤɢ, 

ɲɬ; 
      mi – ɦɚɫɫɚ ɨɞɧɨɣ ɢɡɧɨɲɟɧɧɨɣ ɲɢɧɵ ɞɚɧɧɨɝɨ ɜɢɞɚ ɚɜɬɨɫɚɦɨɫɜɚɥɚ, 

ɤɝ; 
      Li – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɫɚɦɨɫɜɚɥɚ i-ɣ ɦɚɪɤɢ, ɬɵɫ. ɤɦ/ɝɨɞ; 
      Lɧi – ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ i-ɨɣ ɦɚɪɤɢ ɞɨ ɡɚɦɟɧɵ ɲɢɧ, 

ɬɵɫ. ɤɦ. 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɚɫɱɟɬ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 

3.5 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɫ ɦɟɬɚɥɥɨɤɨɪɞɨɦ  
 

Ɇɚɪɤɚ 
ɚɜɬɨɫɚɦɨɫɜɚɥɚ 

ȼɢɞ ɤɨɪɞɚ N, 
ɲɬ. 

m, ɤɝ  L, ɬ.ɤɦ/ɝɨɞ. Lɧi, ɬ.ɤɦ n, ɲɬ. ɉɇɨ, ɬ 

ȻɟɥȺɁ-75131 Ɇɟɬɚɥɥɢɱɟɫɤɢɣ 20 1773 90,65 40 6 482,1 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ (ɉɇɨ) 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɫɨɫɬɚɜɥɹɟɬ: ɉɨɤɪɵɲɤɢ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɪɞɨɦ 482,1 
ɬ/ɝɨɞ. 

 
3.5 ȼɟɬɨɲɶ ɩɪɨɦɚɫɥɟɧɧɚɹ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɦɚɫɥɟɧɧɨɣ ɜɟɬɨɲɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɬ/ɝɨɞ 
 
Ɇ = m/(1 - k),  (3.6) 
 
ɝɞɟ  m – ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɣ ɜɟɬɨɲɢ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɟ ɡɚ ɝɨɞ, ɬ/ɝɨɞ; 
        k – ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɥɚ ɜ ɩɪɨɦɚɫɥɟɧɧɨɣ ɜɟɬɨɲɢ, k = 0,05. 
Ɂɚ ɝɨɞ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 5000 ɤɝ ɫɭɯɨɣ ɜɟɬɨɲɢ. 
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ɇɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɬɨɲɢ ɩɪɨɦɚɫɥɟɧɧɨɣ ɫɨɫɬɚɜɢɬ, ɬ/ɝɨɞ 
 
Ɇ = m/(1 - k)=5/(1 - 0,05) = 5,263 . 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɚɫɥɟɧɧɨɣ ɜɟɬɨɲɢ 

ɫɨɫɬɚɜɢɬ 5,263 ɬ/ɝɨɞ. 
 
3.6 Ʌɨɦ ɢ ɨɬɯɨɞɵ ɚɥɸɦɢɧɢɹ, ɦɟɞɧɵɯ ɫɩɥɚɜɨɜ, ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ 

ɜɢɞɟ ɢɡɞɟɥɢɣ, ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ ɧɟ ɡɚɝɪɹɡɧɟɧɧɵɟ 
 
Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɥɨɦɚ, ɚɥɸɦɢɧɢɹ, ɦɟɞɧɵɯ 

ɫɩɥɚɜɨɜ, ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ,  ɨɛɪɚɡɭɸɳɢɯɫɹ 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɬ/ɝɨɞ: 

 
Ɇ =ΣLi/LHi × k, ɬ/ɝɨɞ,                                                                               (3.7) 
 

ɝɞɟ:    Li  – ɫɭɦɦɚɪɧɵɣ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ, ɤɦ/ɝɨɞ; 
k – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɥɨɦɚ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɨɬ ɪɟɦɨɧɬɚ 

ɢ ɡɚɦɟɧɵ ɚɝɪɟɝɚɬɨɜ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɟ, ɤɝ (ɩɪɢɧɹɬɨ ɢɡ «ɋɛɨɪɧɢɤ ɭɞɟɥɶɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ » Ɇɨɫɤɜɚ 1999 ɝ.); 

LHi  – ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɚɜɬɨɫɚɦɨɫɜɚɥɚ ɞɨ ɪɟɦɨɧɬɚ, ɬɵɫ. ɤɦ. 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ ɧɨɪɦɚɬɢɜɧɨ 

ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɥɨɦɚ ɢ ɨɬɯɨɞɨɜ ɚɥɸɦɢɧɢɹ, ɦɟɞɢ ɢ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ 3.6 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ ɧɨɪɦɚɬɢɜɧɨ ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɥɨɦɚ ɢ 
ɨɬɯɨɞɨɜ ɚɥɸɦɢɧɢɹ, ɦɟɞɢ ɢ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɧɨɪɦɚɬɢɜ ɩɪɢɦɟɪɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɡɚ ɝɨɞ (ɉɇɨ): ɉɇɨ Al  = 5.765 ɬ/ɝɨɞ; ɉɇɨ Cu = 0.100 ɬ/ɝɨɞ; ɉɇɨ Fe = 
19.254 ɬ/ɝɨɞ. 
 

3.7 Ɍɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɫ ɨɫɬɚɬɤɚɦɢ ɧɚɤɥɚɞɨɤ 
ɚɫɛɟɫɬɨɜɵɯ 

 
Ɋɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ 

ɨɬɪɚɛɨɬɚɧɧɵɯ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɬ/ɝɨɞ: 

 
Пɇɨ =ΣNi × ni × mi × Li/Lɧi × 0,001, ɬ/ɝɨɞ,                                            (3.8) 

Ɇɚɪɤɚ 
ɚɜɬɨɫɚɦɨɫɜɚɥɚ 

N, 
ɲɬ. 

Li, ɬɵɫ. 
ɤɦ/ɝɨɞ 

LHi, 
ɬɵɫ. 

ɤɦ/ɝɨɞ 

k, al k, Cu k, Fe ɉɇɨ 
Al , 

ɬ/ɝɨɞ 

ɉɇɨ 
Cu, 

ɬ/ɝɨɞ 

ɉɇɨ Fe, 
ɬ/ɝɨɞ 

ȻɟɥȺɁ-75131 
20 90,65 1813 31,8 0,55 106,2 5,765 0,100 19,254 
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ɝɞɟ:         Ni – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ i-ɣ ɦɚɪɤɢ, ɲɬ.; 

      ni – ɤɨɥɢɱɟɫɬɜɨ ɲɢɧ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɚɜɬɨɫɚɦɨɫɜɚɥɟ i-ɨɣ ɦɚɪɤɢ, 
ɲɬ; 

      mi – ɦɚɫɫɚ ɨɞɧɨɣ ɢɡɧɨɲɟɧɧɨɣ ɲɢɧɵ ɞɚɧɧɨɝɨ ɜɢɞɚ ɚɜɬɨɫɚɦɨɫɜɚɥɚ, 
ɤɝ; 

      Li – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɫɚɦɨɫɜɚɥɚ i-ɣ ɦɚɪɤɢ, ɬɵɫ. ɤɦ/ɝɨɞ; 
      Lɧi – ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ i-ɨɣ ɦɚɪɤɢ ɞɨ ɡɚɦɟɧɵ 

ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ, ɬɵɫ. ɤɦ. 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɪɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ ɧɨɪɦɚɬɢɜɧɨ 

ɨɛɪɚɡɨɜɚɧɧɵɯ ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ 3.7 
 

Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ ɧɨɪɦɚɬɢɜɧɨ ɨɛɪɚɡɨɜɚɧɧɵɯ ɤɨɥɨɞɨɤ 
Ɇɚɪɤɚ 

ɚɜɬɨɫɚɦɨɫɜɚɥɚ 
ɋɩɢɫɨɱɧɨɟ 

ɤɨɥ-ɜɨ 
ɬɟɯɧɢɤɢ, 

ɲɬ 

ȼɟɫ 
ɨɞɧɨɣ 

ɤɨɥɨɞɤɢ, 
ɤɝ 

Li, ɬɵɫ. 
ɤɦ/ɝɨɞ 

LHi, ɬɵɫ. 
ɤɦ/ɝɨɞ 

n, ɲɬ ɉɇɨ, ɬ 

ȻɟɥȺɁ-75131 20 5,2 90,65 3,84 12 29,461 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɬɨɪɦɨɡɧɵɯ 

ɤɨɥɨɞɨɤ ɡɚ ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ ɉɇɨ = 29.461 ɬ/ɝɨɞ.  
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4. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
 

ȼ ɫɨɫɬɚɜ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜɤɥɸɱɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ, 
ɞɨɫɬɚɜɤɭ, ɦɨɧɬɚɠ ɧɨɜɨɝɨ ɢ ɞɟɦɨɧɬɚɠ ɫɬɚɪɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ, ɩɪɢɪɨɫɬ ɫɨɛɫɬɜɟɧɧɵɯ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ. ɍɱɢɬɵɜɚɸɬɫɹ ɬɚɤɠɟ 
ɫɬɨɢɦɨɫɬɶ ɜɵɫɜɨɛɨɠɞɚɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɨɢɦɨɫɬɶ ɥɢɤɜɢɞɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
ɋɭɦɦɚ (ɜ ɪɭɛɥɹɯ) ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ (Ʉ) 

 

ɨɛ ɬɪ ɨ.ɫ ɫɬɪК = З + З + З З , (4.1) 

 
ɝɞɟ    Зɨɛ  – ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

Зɬɪ – ɡɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
Зɨ.ɫ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɪɨɫɬ ɫɨɛɫɬɜɟɧɧɵɯ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ; 
Ɂɫɬɪ – ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, Ɂɫɬɪ = 33000000ɪɭɛ. 
 
К = 318490 + 31849 + 31849 + 33000000 = 33382188. 
 
ȼ ɬɚɛɥɢɰɟ 4.1 ɩɪɢɜɟɞɟɧɵ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
 

Ɍɚɛɥɢɰɚ 4.1 – Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ, ɦɨɞɟɥɶ 
Ʉɨɥɢɱɟ

ɫɬɜɨ 

ɋɬɨɢɦ
ɨɫɬɶ, 
ɪɭɛ. 

ȼɟɪɫɬɚɤ ɫɥɟɫɚɪɧɵɣ 
WT160.W 
D5/F1.00 

1 19400 

Ɍɟɥɟɠɤɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 37-02 1 53500 
Ʌɚɪɶ ɞɥɹ ɨɛɬɢɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɤɪɵɲɤɨɣ. Ƚɚɛɚɪɢɬɵ 

600ɯ500ɯ600 
ɆɄɆ-02 1 12490 

Ʉɨɧɬɟɣɧɟɪ ɦɭɫɨɪɧɵɣ V=0,6ɦ3 ɫ ɤɪɵɲɤɨɣ, 964ɯ864ɯ935 ɆɄɆ-01 2 11980 
ɋɬɟɥɥɚɠ ɞɥɹ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 3500ɯ800ɯ1800 ɋɌ-032 2 12262 

ɒɤɚɮ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɚ, 625ɯ625ɯ1600 ɒɂɆ-01 1 15720 
ɇɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɨɦɩɥɟɤɬ ɋȺɌȺ 2 30000 

ɫɬɭɥ Ɍɢɩ II 2 11000 
ɉɨɠɚɪɧɵɣ ɳɢɬ ɉɓ-22 2 9800 
əɳɢɤ ɫ ɩɟɫɤɨɦ 19603 2 5798 

ɋɨɥɢɞɨɥɨɧɚɝɧɟɬɚɬɟɥɶ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ (ɧɚɫɨɫ 50:1)  ɞɥɹ 
ɛɨɱɟɤ 200 ɤɝ ɫ ɬɟɥɟɠɤɨɣ,ɤɪɵɲɤɚ 

d.585 ɦɦ 1 26000 

ȿɦɤɨɫɬɶ ɩɟɪɟɞɜɢɠɧɚɹ ɞɥɹ ɫɥɢɜɚ  ɦɨɬɨɪɧɵɯ ɦɚɫɟɥ ɫ 
ɚɜɬɨɦɨɛɢɥɟɣ 

ɈɆ – 57 1 45900 

ɇɚɛɨɪ ɝɨɥɨɜɨɤ ɞɸɣɦ 2 26040 
Ʉɨɦɩɥɟɤɬ ɩɟɪɟɞɜɢɠɧɨɣ ɞɥɹ ɦɚɫɥɨɪɚɡɞɚɱɢ (ɧɚɫɨɫ 3:1) 1700232 1 38600 

ɂɬɨɝɨ:   318490 
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4.2 ɋɨɫɬɚɜɥɟɧɢɟ ɫɦɟɬɵ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ 
 

ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬ ɨɛɳɭɸ ɫɭɦɦɭ ɪɚɫɯɨɞɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɧɚ ɩɥɚɧɨɜɵɣ ɩɟɪɢɨɞ ɢ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ 
ɪɚɫɱɟɬɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɜ ɞɚɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ. ȼ ɩɪɨɟɤɬɚɯ ɩɨ 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ (ɌɈ). 

ɋɦɟɬɚ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɚɦ: ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, 
ɦɚɬɟɪɢɚɥɵ, ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ, ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ. ȼ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
ɜɤɥɸɱɚɸɬɫɹ ɮɨɧɞɵ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 

Ɏɨɧɞ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɤɥɸɱɚɟɬ ɜɫɟ ɜɢɞɵ ɨɩɥɚɬɵ ɬɪɭɞɚ ɡɚ 
ɮɚɤɬɢɱɟɫɤɢ ɩɪɨɪɚɛɨɬɚɧɧɨɟ ɜɪɟɦɹ. ȼ ɟɝɨ ɫɨɫɬɚɜ ɜɯɨɞɢɬ: ɨɩɥɚɬɚ ɩɨ ɫɞɟɥɶɧɵɦ 
ɪɚɫɰɟɧɤɚɦ ɢɥɢ ɬɚɪɢɮɧɵɦ ɫɬɚɜɤɚɦ; ɞɨɩɥɚɬɵ ɡɚ ɫɜɟɪɯɭɪɨɱɧɭɸ ɪɚɛɨɬɭ, ɡɚ 
ɪɚɛɨɬɭ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ, ɜɵɯɨɞɧɵɟ ɢ ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ, ɧɚɞɛɚɜɤɢ, ɚ ɬɚɤɠɟ 
ɩɪɟɦɢɢ. Ƚɨɞɨɜɨɣ ɮɨɧɞ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ( ɨɁɉ ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

ɨ ɱɚɫ ɪ ɧ.ɞ.ɩɁɉ ɌC K ɌK ,                                                                               (4.2) 

 
ɝɞɟ ɱɚɫɌɋ  – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ.; 

ɪK  – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɬɫɹ (Кɪ = 1.5); 

Ɍ  – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ, ɱɟɥ.-ɱ, (Ɍ = 23983); 

ɧ.ɞ.ɩK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɞɛɚɜɤɢ, ɞɨɩɥɚɬɵ ɢ ɩɪɟɦɢɢ, 
ɩɪɢɧɢɦɚɟɬɫɹ ( ɧ.ɞ.ɩK  = 1.5). 

 

iɱɚɫ
1

ɱɚɫ

Tɋ
ɌC

m

i
i

N

N
 


 ,                                                                             (4.3) 

 

ɝɞɟ ɱɚɫɌɋ
i  – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɪɹɞɚ, ɪɭɛ. 

ɩɪɢɧɢɦɚɟɬɫɹ ( ɱɚɫɌɋ
i  = 105); 

iN  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɪɹɞɚ, ɱɟɥ.; 
N  – ɨɛɳɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ, ɱɟɥ.; 
m  – ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ. 
 
Ɏɨɧɞ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ. 
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ЗП0 = 5666007. 
 
Ɏɨɧɞ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ( ɞɩɁɉ ) ɜɤɥɸɱɚɟɬ ɨɩɥɚɬɭ 

ɨɬɩɭɫɤɨɜ, ɜɵɩɨɥɧɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɢ ɬ. ɩ. 
Ɉɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɮɨɧɞɚ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
 

ɨ ɞɩ
ɞɩ

Ɂɉ ɉ
Ɂɉ = ,

100                                                                                         (4.4) 

 

ɝɞɟ ɞɩɉ  – ɩɪɨɰɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 
 

ɨɬɩ
ɞɩ

ɜ ɩ ɨɬɩ

100Ⱦ
ɉ

(365 Ⱦ Ⱦ Ⱦ ) 1


    ,                                                                  (4.5) 

 

ɝɞɟ ɨɬɩȾ  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɩɭɫɤɚ, ɞɧɟɣ; 

ɜȾ , ɩȾ  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ 
ɝɨɞɭ. 

Ɋɚɫɱɟɬ ɩɪɨɰɟɧɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɟɞɟɬɫɹ ɩɨ 6-ɞɧɟɜɧɨɣ 
ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɢɧɹɬɨɝɨ ɜ ɞɢɩɥɨɦɧɨɦ 
ɩɪɨɟɤɬɟ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɩɭɫɤɚ ɫɨɫɬɚɜɥɹɟɬ 66 ɪɚɛɨɱɢɯ ɞɧɟɣ, 52 ɜɵɯɨɞɧɵɯ 
ɞɧɹ ɢ 10 ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ. 

 
Ɏɨɧɞ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ 
 
ЗПДП = 1521215. 
 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 
 
ЗПɨɛщ = ЗПДП + ЗП0,                                                                                (4.6) 
 
ЗПɨɛщ = 7187222 

 
Ɉɬɱɢɫɥɟɧɢɹ ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. Ɋɚɫɱɟɬ 

ɷɬɢɯ ɨɬɱɢɫɥɟɧɢɣ ( ɡɈ ) ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɨɛɳ ɧɡ
ɡ

Ɂɉ ɉ
Ɉ

100
 ,                                                                                          (4.7) 

 
Ɉɡ = 2156167. 
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ɝɞɟ ɧɡɉ  – ɩɪɨɰɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ (30 %). 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɤɪɨɦɟ ɩɪɹɦɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɬɚɤɠɟ ɢ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɭɬɟɦ ɫɨɫɬɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɦɟɬɵ. 

 
ȼ ɬɚɛɥɢɰɟ 4.2 ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɫɦɟɬɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 4.2 - ɋɦɟɬɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
№ ɩ/ɩ ɋɬɚɬɶɢ ɪɚɫɯɨɞɨɜ ɋɭɦɦɚ, ɪɭɛ. 

1 ɋɢɥɨɜɚɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ 437472 
2 ȼɨɞɚ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ 2700 
3 ɋɠɚɬɵɣ ɜɨɡɞɭɯ 124,4 
4 Ɉɬɨɩɥɟɧɢɟ 57960 
5 Ɉɫɜɟɳɟɧɢɟ 17560 
6 Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 83747,5 
7 Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɫɨɨɪɭɠɟɧɢɣ 1980000 
8 Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 200994 
9 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɩɟɰɨɞɟɠɞɚ 55000 
10 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 7187222 
11 ɇɚɱɢɫɥɟɧɢɹ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 2156167 
12 ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ 1217894,69 
13 ȼɫɟɝɨ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ 13396841,6 

 
ɋɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɷ ɷ ɷɤɋɬ ɐW ,                                                                                             (4.8) 
 

ɝɞɟ ɗW  – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 62496 ɤȼɬ·ɱɚɫ; 

ɷɤɐ  – ɰɟɧɚ 1 ɤȼɬɱ ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ, ɷɤɐ  = 7 ɪɭɛ. 
 
ɋɬɷ =62496 · 7 = 437472. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɜɨɞɭ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ 

 

ɜ ɜ ɨɛ ɡ ɜɁ Ɋ Ɏ ɐK ,                                                                                      (4.9) 
 
ɝɞɟ ɜɊ  – ɫɭɦɦɚɪɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɩɨɞɪɚɡɞɟɥɟɧɢɸ, ɦ3/ɱ, Vɜ = 0.3344; 

ɨɛɎ  – ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɎ  = 280; 

ɡK  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡK = 0,9; 



58 
 

ɜɐ  – ɰɟɧɚ 1 ɦ3 ɜɨɞɵ, ɪɭɛ, ɜɐ = 32. 
 
Ɂɜ = 0,3344 · 280 · 0,9 · 32 = 2700. 

 
ɋɬɨɢɦɨɫɬɶ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ 
 
Ɂɩɚɪ = 89,1. 

 
cɠ ɫɠ ɨɛ ɡ ɫɠɋɬ Ɋ Ɏ ɐК ,                                                                               (4.10) 

 

ɝɞɟ ɫɠɊ  – ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɨɬɞɟɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, 
ɦ3/ɱ; 

ɫɠɐ  – ɰɟɧɚ 1 ɦ3 ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɪɭɛ. 
 
ɋɬɫɠ = 124,1. 
 

Ʉ ɡɚɬɪɚɬɚɦ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɬɧɨɫɹɬɫɹ 
ɡɚɬɪɚɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɨɫɜɟɳɟɧɢɟ ɢ ɜɨɞɭ ɞɥɹ ɛɵɬɨɜɵɯ ɧɭɠɞ. 

 
Ɂɚɬɪɚɬɵ ɧɚ ɩɚɪɨɜɨɟ ɨɬɨɩɥɟɧɢɟ 

 
ɡɞ OT T ɩɚɪ

ɩ.ɨɬ
Ɏ ɐ

Ɂ
1000

V ɇ
i

 ,                                                                             (4.11) 

 
ɝɞɟ Tɇ  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ 1 ɦ3 ɡɞɚɧɢɹ, ɤɤɚɥ/ɱ (ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ 
ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ – 15, ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ – 25); 

OTɎ  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɫɟɡɨɧɚ, ɱɚɫ. (ɞɥɹ ɫɪɟɞɧɟɣ 
ɩɨɥɨɫɵ – 4320); 

ɡɞV  – ɨɛɴɟɦ ɡɞɚɧɢɹ, ɦ3, ɡɞV  = 7488; 

ɩɚɪɐ  – ɰɟɧɚ 1 ɬɨɧɧ ɩɚɪɚ, ɪɭɛ., ɩɚɪɐ  = 37,5 ; 

i – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ, ɤɤɚɥ/ɤɝ (ɞɥɹ ɩɚɪɚ ɦɚɥɨɝɨ ɞɚɜɥɟɧɢɹ – 
ɨɤɨɥɨ 540). 

 
Ɂɩ.ɨɬ = 25· 7488 · 4320 · 37,5 / (1000 · 540) = 57960. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɨɫɜɟɳɟɧɢɟ 

 

ɨɫ ɨɫ ɤɁ ɐW ,                                                                                           (4.12) 
 

ɝɞɟ ɨɫW  – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɫɜɟɳɟɧɢɟ, ɤȼɬɱ, ɨɫW  = 2508; 
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ɤɐ  – ɰɟɧɚ 1 ɤȼɬɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ, ɤɐ  = 7. 
 
Ɂɨɫ = 2508 · 7 = 17560. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 5% 

ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɭɛ.: 
 
Ɂɬɪ.ɨɛ. = 1674950 ∙ 0.05 = 83747,5.                                                         (4.13) 
 

Ɂɚɬɪɚɬɵ ɧɚ ɜɨɞɭ ɞɥɹ ɛɵɬɨɜɵɯ ɧɭɠɞ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɪɚɫɱɟɬɚ 40 ɥ ɡɚ 
ɫɦɟɧɭ ɧɚ ɤɚɠɞɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ. 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 5 % ɨɬ 
ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɡɞɚɧɢɣ – 2 % ɨɬ ɫɬɨɢɦɨɫɬɢ 
ɡɞɚɧɢɣ. 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 12 % ɨɬ ɫɬɨɢɦɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɡɞɚɧɢɣ – 3 % ɨɬ ɫɬɨɢɦɨɫɬɢ ɡɞɚɧɢɣ. 

ɂɡɧɨɫ ɢ ɜɨɡɨɛɧɨɜɥɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɨɫɧɚɫɬɤɢ ɩɪɢɧɢɦɚɸɬɫɹ 10–15 % 
ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɫɧɚɫɬɤɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚ. 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ, ɪɟɦɨɧɬ ɢ ɜɨɡɨɛɧɨɜɥɟɧɢɟ ɦɚɥɨɰɟɧɧɵɯ ɢ 
ɛɵɫɬɪɨɢɡɧɚɲɢɜɚɸɳɢɯɫɹ ɩɪɟɞɦɟɬɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 1000–1500 ɪɭɛ. 
ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ). 

Ɂɚɬɪɚɬɵ ɩɨ ɫɬɚɬɶɟ «Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɩɟɰɨɞɟɠɞɚ» 
ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 2500 ɪɭɛ. ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ. 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 10 % ɨɬ ɫɭɦɦɵ ɡɚɬɪɚɬ ɩɨ 
ɩɪɟɞɵɞɭɳɢɦ ɫɬɚɬɶɹɦ. 

 
4.3 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ ɞɨɯɨɞ ɭɱɚɫɬɤɚ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɨɬɱɢɫɥɟɧɢɣ, ɪɭɛ. 
 
Д = Ɍ0 ·ɋчɚɫ ,                                                                                             (4.14) 

 
ɝɞɟ    ɋчɚɫ – ɦɢɧɢɦɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɧɨɦɚɱɚɫɚ ɪɚɛɨɬɵ ɞɥɹ ɤɥɢɟɧɬɚ, ɪɭɛ; 

ɋчɚɫ = 1500 ɪɭɛ. 
 
Ⱦ = 23983 · 1500 = 35974650. 
 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɪɭɛ 
 
Пч = Д – ɋ0 ,                                                                                            (4.15) 
 

ɝɞɟ    ɋ0 – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 
 
Пч = 35974650 – 13396841,6 = 22577808,4. 
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Ɋɟɧɬɚɛɟɥɶɧɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, %. 
 
 Ɋ = 100 · Пч  / К,                                                                                      (4.16) 
 

ɝɞɟ    Ʉ – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, Ʉ = 33382188. 
 

Ɋ = 100 · 22577808,4 / 33382188 = 67,63. 
 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ 
 
Ɍ = Ʉ / Пч ,                                                                                               (4.17) 
 
Ɍ = 33382188 / 22577808,4 = 1,47. 

 
ȼ ɬɚɛɥɢɰɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ. 
 
Ɍɚɛɥɢɰɚ 4.4 - Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɉɨɤɚɡɚɬɟɥɢ ɉɨ ɩɪɨɟɤɬɭ 
ɋɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɲɬ. 20 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɱɟɥ.-ɱ. 23983,1 
ɑɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɱɟɥ. 11 
ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, 
ɪɭɛ. 42525 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ. 13396841,6 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ ɞɨɯɨɞ, ɪɭɛ. 67,6 
Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ. 33382188 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɪɭɛ. 1425292,2 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ 1,47 
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ɁȺɄɅɘɑȿɇɂȿ 
 
 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɩɪɨɰɟɫɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ ɩɪɢɦɟɪɟ 
ɤɨɦɩɚɧɢɢ ȻɌɅ - ɫɟɪɜɢɫ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɪɚɛɨɬɟ ɤɨɬɨɪɨɣ ɛɵɥ ɜɵɹɜɥɟɧ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ. Ⱦɥɹ 
ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ  ȺɌɐ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɩɨɤɭɩɤɟ 
ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɧɚɫɬɤɢ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ 
ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ȺɌɐ. ɉɪɟɞɫɬɚɜɥɟɧɚ 
ɨɫɧɨɜɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɦɩɚɧɢɢ, ɟɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ, ɚ ɬɚɤɠɟ 
ɩɟɪɟɱɟɧɶ ɧɟɨɛɯɨɞɢɦɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ – 75131 ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ,  

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɩɨɞɫɱɢɬɚɧɵ: 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ȺɌɐ ɢ ɨɫɧɨɜɧɵɟ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɪɢɧɨɫɢɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɢ  ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. Ɍɚɤ ɠɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɫɨɫɬɚɜɥɟɧɵ 
ɨɩɟɪɚɰɢɨɧɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɚɪɬɵ. ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɞɟɥɚɟɦ ɜɵɜɨɞ, 
ɱɬɨ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɱɢɫɥɨ ɩɨɫɬɨɜ 
ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɵɦ ɨɞɧɨɦɭ.  

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɷɤɨɥɨɝɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ȺɌɐ. Ȼɵɥɢ ɩɨɫɱɢɬɚɧɵ ɜɵɛɪɨɫɵ ɩɪɨɞɭɤɬɨɜ ɢɡɧɨɫɚ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɬɟɣ, ɩɨɤɪɵɲɟɤ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ, ɨɬɯɨɞɵ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɦɚɫɟɥ ɢ ɚɤɤɭɦɭɥɹɬɨɪɨɜ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɪɨɤ 
ɢɯ ɨɤɭɩɚɟɦɨɫɬɢ. ɉɭɬɟɦ ɪɚɫɱɟɬɨɜ ɹ ɩɨɥɭɱɢɥ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɧɚ 
ɡɚɤɭɩɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ 318490 ɪɭɛɥɟɣ, ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 
ɫɨɫɬɚɜɹɬ 33382188 ɪɭɛɥɟɣ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
ɫɨɫɬɚɜɢɬ 1,5 ɝɨɞɚ, ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 67,6%. 
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CONCLUSION 
 

The present graduation thesis considers measures of improving the 
maintenance process – evidence from the «BTL-Service» company. The analysis 
of the operational procedures has been carried out, and a number of shortcomings 
have been identified. It has been proposed to purchase advanced process 
equipment and tooling to improve the efficiency of work of the Road Transport 
Shop (RTS). 

The first chapter of the research part of the graduation project gives the 
analysis of the operational procedures of RTS. There have been presented the 
following points: main characteristics of the enterprise and its organizational 
structure, list of necessary measures for maintenance of a dumptruck BelAZ-75131 
and characteristics of the rolling-stock.  

The second chapter of the graduation project presents the calculation of the 
operational programme of RTS, main numerical characteristics of the sites, the 
number of depots that will bring the maximum economic benefit, and the required 
number of staff. Also the necessary equipment for technical maintenance area has 
been selected and the detailed process plans have been made. Considering the 
given calculations we conclude that there should be one depot for optimal 
functioning of the maintenance area. 

The third chapter of the graduation project gives the calculation of 
environmental emissions caused by RTS functioning. Wastes from mechanical 
parts, dumptruck tyres, wastes from lubricants and accumulators have been 
calculated.  

The fourth chapter of the graduation project gives the calculation of 
technical and economic indicators of the maintenance area, the total annual payroll, 
capital investments, as well as their payback period. Taking into account thereof 
we have concluded the following: the purchase of equipment requires 318,490 
roubles, capital investments amounts to 33,382,188 roubles and the payback period 
is 18 months, the return on capital investments is 67.6%.  
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