
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
 

ɂɧɫɬɢɬɭɬ ɝɨɪɧɨɝɨ ɞɟɥɚ, ɝɟɨɥɨɝɢɢ ɢ ɝɟɨɬɟɯɧɨɥɨɝɢɣ 
 

                Ʉɚɮɟɞɪɚ «Ƚɨɪɧɵɟ ɦɚɲɢɧɵ ɢ ɤɨɦɩɥɟɤɫɵ» 
 

 
ɍɌȼȿɊɀȾȺɘ                       
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
_________   Ⱥ. ɋ. Ɇɨɪɢɧ  
  

« _____» ____2021 ɝ.  
  

  
 ȾɂɉɅɈɆɇɕɃ ɉɊɈȿɄɌ 

 
21.05.04.09 «Ƚɨɪɧɵɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ» 

ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɝɨɪɧɵɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ  ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ   ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɜ ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ 

«Ɉɤɬɹɛɪɶɫɤɢɣ» «ɉȺɈ ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ» 
ɬɟɦɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ 

     ɋɩɟɰɢɚɥɶɧɚɹ ɱɚɫɬɶ:  « Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ  
ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ  ɦɚɲɢɧɵ   CAT R1700G» 

  
  

     Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ      ___________       ɩɪɨɮɟɫɫɨɪ ɞ.ɬ.ɧ. Ⱥ. Ɉ. ɒɢɝɢɧ  
                       ɩɨɞɩɢɫɶ, ɞɚɬɚ  
 

ɋɬɭɞɟɧɬ                                ___________                                  Ɋ. ȼ. ɋɢɞɨɪɨɜ 
                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 

   

    
Ʉɪɚɫɧɨɹɪɫɤ 2021 



  
ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ Ⱦɉ ɩɨ ɬɟɦɟ  

  ɗɤɫɩɥɭɚɬɚɰɢɹ ɝɨɪɧɵɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ  ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ   ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɜ ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ 
«Ɉɤɬɹɛɪɶɫɤɢɣ» «ɉȺɈ ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ»  
 
  
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ:  
  
Ɍɟɯɧɨɥɨɝɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ               ___________               ɞɨɰɟɧɬ ɘ.ɉ. Ɍɪɟɛɭɲ    
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                              ɩɨɞɩɢɫɶ, ɞɚɬɚ                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
  

          
ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɟɯɧɢɤɢ 
 ɜ ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ                            ________                 ɩɪɨɮɟɫɫɨɪ ɞ.ɬ.ɧ Ⱥ.Ɉ.ɒɢɝɢɧ 
  ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ                                   
 

                                                      
Ȼɟɡɨɩɚɫɧɨɫɬɶ 
 ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ                            ____________                                  Ⱥ. ȼ. Ƚɚɥɚɣɤɨ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ   
 
 
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ                         __________               ɞɨɰɟɧɬ Ɋ.Ɋ. Ȼɭɪɦɟɧɤɨ                
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ   
 

    
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                             __________      ɩɪɨɮɟɫɫɨɪ ɞ.ɬ.ɧ. Ⱥ.Ɉ.ɒɢɝɢɧ    
                                                          ɩɨɞɩɢɫɶ, ɞɚɬɚ                     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
  
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɝɨɪɧɨɝɨ ɞɟɥɚ, ɝɟɨɥɨɝɢɢ ɢ ɝɟɨɬɟɯɧɨɥɨɝɢɣ 

                                  Ʉɚɮɟɞɪɚ «Ƚɨɪɧɵɟ ɦɚɲɢɧɵ ɢ ɤɨɦɩɥɟɤɫɵ» 

 
 
          ɍɌȼȿɊɀȾȺɘ                       

   Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
_________   Ⱥ. ɋ. Ɇɨɪɢɧ   
 «_____» __________2021 ɝ.  

  

 
          

 
ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 
ɜ ɮɨɪɦɟ   ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
ɋɬɭɞɟɧɬɭ  ɋɢɞɨɪɨɜɭ Ɋɭɫɥɚɧɭ ȼɢɤɬɨɪɨɜɢɱɭ  
                                        ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ   

Ƚɪɭɩɩɚ  ɁȽɆ 14-06  ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 21.05.04.09 «Ƚɨɪɧɵɟ 
ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ» 
 
Ɍɟɦɚ   ɜɵɩɭɫɤɧɨɣ  ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ   ɪɚɛɨɬɵ:   ɗɤɫɩɥɭɚɬɚɰɢɹ ɝɨɪɧɵɯ 
ɦɚɲɢɧ  ɢ ɤɨɦɩɥɟɤɫɨɜ   ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ  ɪɭɞɧɨɝɨ   ɦɟɫɬɨɪɨɠɞɟɧɢɹ   
ɩɨɞɡɟɦɧɵɦ  ɫɩɨɫɨɛɨɦ  ɜ  ɭɫɥɨɜɢɹɯ  ɪɭɞɧɢɤɚ  «Ɉɤɬɹɛɪɶɫɤɢɣ»  
«ɉȺɈ ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ»  ɫɩɟɰɢɚɥɶɧɚɹ ɱɚɫɬɶ:  « Ɇɨɞɟɪɧɢɡɚɰɢɹ 
ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ  ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ  ɦɚɲɢɧɵ   CAT R1700G» 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №                 ɨɬ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ     ɩɪɨɮɟɫɫɨɪ ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ  Ⱥ. Ɉ. ɒɢɝɢɧ 
                                                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ  
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ 1.Ƚɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

2.Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 3.Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɩɨɪɨɞ 4.ɋɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ  ɫɥɨɟɜɚɹ ɫ ɜɨɫɯɨɞɹɳɢɦ ɩɨɪɹɞɤɨɦ 
ɜɵɟɦɤɢ ɫɥɨɟɜ 5.Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ Ⱥ=2,5ɦɥɧ/ɬ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ 1. Ɍɟɯɧɨɥɨɝɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ 2. Ɇɟɯɚɧɢɡɚɰɢɹ 
ɛɭɪɨɜɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɪɚɛɨɬ 3. Ɇɟɯɚɧɢɡɚɰɢɹ ɨɬɤɚɬɤɢ 
ɪɭɞɵ ɢ ɩɨɪɨɞɵ 4. ɋɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ 5. Ɍɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ ɜ 
ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ» 6. ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 7. ɋɩɟɰɢɚɥɶɧɚɹ 
ɱɚɫɬɶ: Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ  
ɦɚɲɢɧɵ    CAT R1700G 8. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ  9.Ȼɟɡɨɩɚɫɧɨɫɬɶ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ»  
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ ɢ 
(ɢɥɢ) ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ: 1.ɋɯɟɦɚ ɜɫɤɪɵɬɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ» (ɱɟɪɬɟɠ) 2. ɋɩɥɨɲɧɚɹ ɫɥɨɟɜɚɹ ɫɢɫɬɟɦɚ 
ɪɚɡɪɚɛɨɬɤɢ ɫ ɜɨɫɯɨɞɹɳɢɦ ɩɨɪɹɞɤɨɦ ɜɵɟɦɤɢ ɫɥɨɟɜ (ɱɟɪɬɟɠ) 3.ɑɟɪɬɟɠ 
ɤɨɜɲɚ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ  ɦɚɲɢɧɵ    CAT R1700G.ɉɪɟɡɟɧɬɚɰɢɹ     
ɫɥɚɣɞɨɜ 
 
 Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ          ___________                ɩɪɨɮɟɫɫɨɪ ɞ.ɬ.ɧ. Ⱥ. Ɉ. ɒɢɝɢɧ  
            ɩɨɞɩɢɫɶ,                                                   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ      __________                                Ɋ.ȼ. ɋɢɞɨɪɨɜ                
                                                                                         ɩɨɞɩɢɫɶ,                              ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ       
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ȼȼȿȾȿɇɂȿ  

 

Ɂɧɚɱɢɬɟɥɶɧɨɟ ɦɟɫɬɨ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɡɚɧɢɦɚɟɬ ɪɚɡɜɢɬɢɟ ɝɨɪɧɨɪɭɞɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɨɛɵɱɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ Ɋɨɫɬ ɞɨɛɵɱɢ 
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɫɜɹɡɢ ɫ ɜɜɨɞɨɦ  ɜ  
ɷɤɫɩɥɭɚɬɚɰɢɸ  ɧɨɜɵɯ  ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɭɱɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɧɚ ɪɭɞɧɢɤɚɯ ɢ ɤɚɪɶɟɪɚɯ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɫɬɭɬ ɬɟɦɩɵ ɪɚɡɜɢɬɢɹ ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɢ ɞɥɹ 
ɩɨɞɞɟɪɠɤɢ ɜɨɡɪɚɫɬɚɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɩɨɫɬɚɜɤɢ ɫɵɪɶɹ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ,ɱɬɨ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɞɨɛɵɱɚ ɫɵɪɶɹ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɞɥɹ ɩɨɞɡɟɦɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɤɨɬɨɪɨɟ 
ɢɦɟɟɬ ɧɟɩɨɜɬɨɪɢɦɵɟ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɟ  ɭɫɥɨɜɢɹ. 
ɇɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɜɫɤɪɵɬɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ, 
ɩɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɩɨɥɧɢɬɶ  
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ, ɩɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɹ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ.  

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ  ɩɨɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɨɪɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ 
ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ CAT R1700G ɜ ɭɫɥɨɜɢɹɯ 
ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ» ɉȺɈ ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ. 
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1 ɌȿɏɇɈɅɈȽɂə ȽɈɇɕɏ ɊȺȻɈɌ 
 

1.1 Ʉɪɚɬɤɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
 
Ɍɚɥɧɚɯɫɤɢɣ ɪɭɞɧɵɣ ɭɡɟɥ, ɨɛɴɟɞɢɧɹɸɳɢɣ ɜ ɫɟɛɟ ɩɹɬɶ ɪɭɞɧɢɤɨɜ ɷɬɨ 

Ɉɤɬɹɛɪɶɫɤɢɣ, Ɍɚɣɦɵɪɫɤɢɣ, Ʉɨɦɫɨɦɨɥɶɫɤɢɣ, ɋɤɚɥɢɫɬɵɣ ɢ Ɇɚɹɤ ɫɭɥɶɮɢɞɧɵɟ 
ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ,   ɹɜɥɹɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɨɣ ɫɵɪɶɟɜɨɣ 
ɛɚɡɨɣ ȺɈ «ɇɨɪɢɥɶɫɤɢɣ ɝɨɪɧɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ».    

Ɍɚɥɧɚɯɫɤɢɣ ɪɭɞɧɵɣ ɭɡɟɥ (ɬɟɪɪɢɬɨɪɢɹ ɨɤɨɥɨ 100 ɤɦ2) ɪɚɫɩɨɥɨɠɟɧ ɜ ɇɨɪɢɥɶɫɤɨɦ 
ɝɨɪɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɦ ɪɚɣɨɧɟ ɧɚ ɩɪɚɜɨɛɟɪɟɠɶɟ ɪɟɤɢ ɇɨɪɢɥɶɫɤɨɣ.  ȼ ɩɪɟɞɟɥɚɯ 
ɪɭɞɧɨɝɨ ɭɡɥɚ ɜɵɞɟɥɹɸɬɫɹ ɞɜɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɭɥɶɮɢɞɧɵɯ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɯ ɪɭɞ: 
Ɍɚɥɧɚɯɫɤɨɟ ɢ Ɉɤɬɹɛɪɶɫɤɨɟ.    

ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɩɥɨɳɚɞɶ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬɧɨɫɢɬɫɹ ɤ 
Ⱦɭɞɢɧɫɤɨɦɭ ɪɚɣɨɧɭ Ɍɚɣɦɵɪɫɤɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɨɣ ȺɈ 
«ɇȽɆɄ» ɢ ɫ ɦɨɪɫɤɢɦ ɩɨɪɬɨɦ ɜ Ⱦɭɞɢɧɤɟ.    

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɫɭɪɨɜɵɣ ɉɨɥɹɪɧɵɣ. ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɞɟɪɠɢɬɫɹ ɫ ɫɟɪɟɞɢɧɵ 
ɫɟɧɬɹɛɪɹ ɞɨ ɫɟɪɟɞɢɧɵ ɢɸɧɹ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɜɧɚ 8, 6 
ɝɪɚɞɭɫɚ.  

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɤɥɢɦɚɬɚ ɹɜɥɹɸɬɫɹ ɫɢɥɶɧɵɟ ɜɟɬɪɵ, ɧɚɢɛɨɥɟɟ ɱɚɫɬɵɟ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ.    

Ɇɟɪɡɥɨɬɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɩɨɜɫɟɦɟɫɬɧɨ. Ɇɨɳɧɨɫɬɶ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ ɩɨɪɨɞ ɜ 
ɝɨɪɧɨɣ ɱɚɫɬɢ ɞɨɫɬɢɝɚɟɬ 300-400 ɦɟɬɪɨɜ, ɜ ɞɨɥɢɧɧɨɣ,  ɩɨɞ ɪɭɫɥɚɦɢ ɪɟɤ ɢ ɨɡɟɪ,   
ɪɚɡɜɢɬɵ ɬɚɥɢɤɢ.    

ɂɫɬɨɱɧɢɤɚɦɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɛɵɬɨɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ  ɹɜɥɹɸɬɫɹ 
ɚɪɬɟɡɢɚɧɫɤɢɟ ɫɤɜɚɠɢɧɵ ɢ ɪ. ɇɨɪɢɥɶɫɤɚɹ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɩɨɫɬɭɩɚɟɬ ɨɬ ɏɚɧɬɚɣɫɤɨɣ 
Ƚɗɋ.    

ɉɪɨɦɵɲɥɟɧɧɨɟ  ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɇɨɪɢɥɶɫɤ-1, Ɍɚɥɧɚɯɫɤɨɟ ɢ Ɉɤɬɹɛɪɶɫɤɨɟ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ.    

ȼɫɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɥɨɤɚɥɢɡɭɸɬɫɹ ɜ ɫɥɨɠɧɨɣ ɩɨ ɫɬɪɨɟɧɢɸ ɡɨɧɟ ɇɨɪɢɥɶɫɤɨ-
ɏɚɪɚɟɥɚɯɫɤɨɝɨ ɪɚɡɥɨɦɚ.  Ɋɭɞɧɢɤ «Ɉɤɬɹɛɪɶɫɤɢɣ»,   ɜɯɨɞɹɳɢɣ ɜ ɫɨɫɬɚɜ ɝɨɪɧɨ-ɪɭɞɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ «ȺɈ ɇȽɆɄ»,   ɫɬɪɨɢɬɫɹ ɧɚ ɛɚɡɟ ɡɚɩɚɫɨɜ ɛɨɝɚɬɵɯ ɢ ɦɟɞɢɫɬɵɯ ɪɭɞ 
ɡɚɩɚɞɧɨɝɨ ɮɥɚɧɝɚ Ɉɤɬɹɛɪɶɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬ 
ɛɨɝɚɬɵɟ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɟ ɪɭɞɵ. 

 

1.1.1 Ƚɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
 
Ɋɭɞɧɢɤ «Ɉɤɬɹɛɪɶɫɤɢɣ» ɪɚɡɪɚɛɚɬɵɜɚɟɬ Ɉɤɬɹɛɪɶɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ 

ɫɭɥɶɮɢɞɧɵɯ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɯ ɪɭɞ. ɉɨɥɟ ɪɭɞɧɢɤɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɩɪɢɭɪɨɱɟɧɨ 
ɤ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɏɚɪɚɟɥɚɯɫɤɨɣ ɜɟɬɜɢ Ɍɚɥɧɚɯɫɤɨɣ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ 
ɢɧɬɪɭɡɢɢ. 

ɏɚɪɚɟɥɚɯɫɤɚɹ ɢɧɬɪɭɡɢɜɧɚɹ ɜɟɬɜɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɢɧɡɨɜɢɞɧɨɟ ɬɟɥɨ 
ɫɥɨɠɧɨɣ ɮɨɪɦɵ, ɜɵɬɹɧɭɬɨɟ ɜ ɫɟɜɟɪ-ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɦɨɳɧɨɫɬɶɸ ɞɨ 
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200 ɦ. ɂɧɬɪɭɡɢɜ ɫɨɝɥɚɫɧɨ ɥɨɠɢɬɫɹ ɧɚ ɦɟɬɚɦɨɪɮɢɡɨɜɚɧɧɵɟ ɩɨɪɨɞɵ ɧɢɠɧɟɝɨ ɞɟɜɨɧɚ 
ɢ ɩɨɥɨɝɨ ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼ ɩɪɟɞɟɥɚɯ ɩɨɥɹ ɪɭɞɧɢɤɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɦɧɨɝɨɹɪɭɫɧɨɟ ɪɚɡɜɢɬɢɟ ɨɪɭɞɟɧɟɧɢɹ. ȼɵɞɟɥɹɸɬɫɹ ɬɪɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɬɢɩɚ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɯ ɪɭɞ ɧɚ ɝɥɭɛɢɧɚɯ ɨɬ 450 ɞɨ 1050 ɦ: ɛɨɝɚɬɵɟ (ɫɩɥɨɲɧɵɟ), 
ɜɤɪɚɩɥɟɧɧɵɟ ɜ ɢɧɬɪɭɡɢɢ ɢ "ɦɟɞɢɫɬɵɟ" (ɩɪɨɠɢɥɤɨɜɨ-ɜɤɪɚɩɥɟɧɧɵɟ ɜɨ ɜɦɟɳɚɸɳɢɯ 
ɢɧɬɪɭɡɢɜ ɩɨɪɨɞɚɯ). ɇɚɢɛɨɥɶɲɭɸ ɰɟɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɛɨɝɚɬɵɟ ɪɭɞɵ, 
ɩɟɪɜɨɨɱɟɪɟɞɧɚɹ ɜɵɟɦɤɚ ɤɨɬɨɪɵɯ ɜɟɞɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. ȼ 2009 ɝɨɞɭ ɢ ɞɚɥɟɟ 
ɛɭɞɭɬ ɩɪɨɞɨɥɠɟɧɵ ɪɚɛɨɬɵ ɩɨ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɩɪɨɯɨɞɤɟ ɢ ɨɬɪɚɛɨɬɤɟ "ɦɟɞɢɫɬɵɯ" 
ɪɭɞ. 

Ɉɫɧɨɜɧɚɹ ɡɚɥɟɠɶ ɛɨɝɚɬɵɯ ɪɭɞ ɩɪɢɭɪɨɱɟɧɚ ɤ ɩɪɢɩɨɞɨɲɜɟɧɧɨɣ ɱɚɫɬɢ ɢɧɬɪɭɡɢɢ 
ɝɚɛɛɪɨ-ɞɨɥɟɪɢɬɨɜ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɫɬɨɨɛɪɚɡɧɨɟ ɬɟɥɨ, ɩɚɞɚɸɳɟɟ ɜ ɜɨɫɬɨɤ-
ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞ ɭɝɥɨɦ 13÷15°. ɇɚ ɥɨɤɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɢ 
ɮɥɚɧɝɚɯ ɡɚɥɟɠɢ ɨɬɦɟɱɚɟɬɫɹ ɛɨɥɟɟ ɤɪɭɬɨɟ ɩɚɞɟɧɢɟ ɤɨɧɬɚɤɬɨɜ (ɞɨ 45°). Ɇɨɳɧɨɫɬɶ 
ɛɨɝɚɬɵɯ ɪɭɞ ɦɟɧɹɟɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ: ɨɬ ɩɟɪɜɵɯ ɦɟɬɪɨɜ (ɜ ɦɟɫɬɚɯ ɩɟɪɟɠɢɦɨɜ 
ɢ ɧɚ ɜɵɤɥɢɧɢɜɚɧɢɢ) ɞɨ 40÷45 ɦ - ɜ ɪɚɡɞɭɜɚɯ. ȼ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɩɨɥɹ ɲɚɯɬɵ №1 
ɜɵɲɟ ɨɫɧɨɜɧɨɣ ɡɚɥɟɠɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɥɨɤɚɥɶɧɵɟ ɬɟɥɚ ɛɨɝɚɬɵɯ ɪɭɞ ɏ-1ȼ ɢ ɏ-Ʌ 
ɫɥɨɠɧɨɣ ɦɨɪɮɨɥɨɝɢɢ. Ɇɨɳɧɨɫɬɶ ɢɯ ɧɟ ɜɵɞɟɪɠɚɧɚ ɢ ɦɟɧɹɟɬɫɹ ɨɬ ɞɨɥɟɣ ɦɟɬɪɚ ɞɨ 
6÷10 ɦɟɬɪɨɜ. ɇɟɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɡɚɩɚɫɨɜ ɷɬɢɯ ɪɭɞ ɨɬɪɚɛɚɬɵɜɚɥɨɫɶ ɜ ɩɪɨɰɟɫɫɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚɳɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɭɞɧɨɝɨ ɬɟɥɚ. 

 

1.1.2 Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
 
ȿɫɬɟɫɬɜɟɧɧɚɹ ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɜɵɪɚɛɨɬɨɤ ɧɚ ɪɚɛɨɱɢɯ ɝɨɪɢɡɨɧɬɚɯ ɪɭɞɧɢɤɚ ɜɟɫɶɦɚ 

ɧɟ-ɡɧɚɱɢɬɟɥɶɧɚ ɢ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɨɬɟɧɢɹ, ɤɚɩɟɠɚ ɢ ɨɱɟɧɶ ɪɟɞɤɨ 
ɫɥɚɛɨɫɬɪɭɣɧɨɝɨ ɢɡɥɢɜɚ (ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɡɚɩɚɞɧɨɦ ɮɥɚɧɝɟ ɲɚɯɬɵ №1), ɫɨɫɬɚɜɥɹɹ ɜ 
ɰɟɥɨɦ ɩɨ ɩɨɥɸ 9,0 ɦ3/ɱɚɫ. ɇɚɢɛɨɥɟɟ ɨɛɜɨɞɧɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɜɵɪɚɛɨɬɤɢ 
ɝɨɪɢɡɨɧɬɨɜ -650 ɦ ɢ -850 ɦ, ɫɭɦɦɚɪɧɵɣ ɩɪɢɬɨɤ ɩɨ ɤɨɬɨɪɵɦ ɞɨɫɬɢɝɚɟɬ 3,5 ɦ3/ɱɚɫ. 
Ɉɫɧɨɜɧɨɣ ɩɪɢɬɨɤ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨ ɫɬɜɨɥɚɦ ɢ ɫɭɦɦɚɪɧɨ ɫɨɫɬɚɜɥɹɟɬ 
40÷70 ɦ3/ɱɚɫ.  

Ɉɛɴɟɦɧɵɟ ɜɟɫɚ ɪɚɡɥɢɱɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɢɩɨɜ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɯ ɪɭɞ 
ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɸɬɫɹ: 

- Ȼɨɝɚɬɵɟ ɪɭɞɵ 1 ɏɚɟɪɥɚɯɫɤɨɣ ɡɚɥɟɠɢ – 4.2 ɬ/ɦ3; 
- Ȼɨɝɚɬɵɟ ɪɭɞɵ 2 ɋɟɜɟɪɧɨɣ ɡɚɥɟɠɢ – 4.0 ɬ/ɦ3; 
- ȼɤɪɚɩɥɟɧɧɵɟ ɪɭɞɵ 2 ɋɟɜɟɪɧɨɣ ɡɚɥɟɠɢ – 3.05 ɬ/ɦ3; 
- Ɇɟɞɢɫɬɵɟ ɪɭɞɵ – 3.3 ɬ/ɦ3. 
 
 Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ƒ ɤɪɟɩɨɫɬɢ ɩɨ ɲɤɚɥɟ Ɇ.Ɇ. ɉɪɨɬɨɞɴɹɤɨɧɨɜɚ ɪɚɡɥɢɱɧɵɯ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɢɩɨɜ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɯ ɪɭɞ ɢɡɦɟɧɹɟɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ: 
- Ȼɨɝɚɬɵɟ ɪɭɞɵ – ƒ = 5÷10; 
- Ɇɟɞɢɫɬɵɟ ɪɭɞɵ – ƒ = 5÷16; 
- ȼɤɪɚɩɥɟɧɧɵɟ ɪɭɞɵ – ƒ = 5÷10; 
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- ȼɦɟɳɚɸɳɢɟ ɩɨɪɨɞɵ – ƒ = 5÷10. 
ɋɭɥɶɮɢɞɧɵɟ ɪɭɞɵ ɫɤɥɨɧɧɵ ɤ ɨɤɢɫɥɟɧɢɸ, ɪɚɡɨɝɪɟɜɭ, ɫɩɟɤɚɧɢɸ, 

ɫɚɦɨɜɨɡɝɨɪɚɧɢɸ ɢ ɫɥɟɠɢɜɚɧɢɸ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ (3400÷4700 ɤɤɚɥ ɧɚ 1 ɦ3 
ɩɨɝɥɨɳɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ). Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɪɨɞ ɜ ɩɨɥɟ ɪɭɞɧɢɤɚ ɤɨɥɟɛɥɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 23÷36ɨ. ȼ ɩɨɪɨɞɚɯ ɫɜɨɛɨɞɧɚɹ ɤɪɟɦɧɟɤɢɫɥɨɬɚ ɨɬɫɭɬɫɬɜɭɟɬ. ȼɥɚɠɧɨɫɬɶ 
ɪɭɞɵ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɡɚɥɟɝɚɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 1÷4%, ɜ ɨɬɛɢɬɨɣ ɦɚɫɫɟ – ɞɨ 7%. 

 

1.1.3 Ʉɪɚɬɤɚɹ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɤɬɨɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
 
ɇɨɪɢɥɶɫɤɨ-ɏɚɪɚɟɥɚɯɫɤɢɣ  ɝɥɭɛɢɧɧɵɣ  ɪɚɡɥɨɦ  ɞɟɥɢɬ  ɸɠɧɭɸ  ɱɚɫɬɶ ɏɚɪɚ-

ɟɥɚɯɫɤɨɣ  ɦɭɥɶɞɵ ɧɚ  ɞɜɚ  ɛɥɨɤɚ. ȼ  ɡɚɩɚɞɧɨɦ  ɨɩɭɳɟɧɧɨɦ  ɛɥɨɤɟ ɥɨɤɚɥɢɡɭɟɬɫɹ 
ɋɟɜɟɪɨ-ɡɚɩɚɞɧɚɹ ɜɟɬɜɶ Ɍɚɥɧɚɯɫɤɨɣ ɪɭɞɨɧɨɫɧɨɣ ɢɧɬɪɭɡɢɢ.    

ɉɨɥɟ ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ»  ɧɚ ɡɚɩɚɞɟ,   ɫɟɜɟɪɟ ɢ ɸɝɟ  ɨɝɪɚɧɢɱɟɧɨ 
ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ  ɤɨɧɬɭɪɚɦɢ  ɜɵɤɥɢɧɢɜɚɧɢɹ ɡɚɥɟɠɢ, ɧɚ ɜɨɫɬɨɤɟ ɝɨɪɧɵɦ ɫɛɪɨɫɨɦ 
ɨɬɞɟɥɹɟɬɫɹ  ɨɬ  ɩɨɥɹ  ɪɭɞɧɢɤɚ  «Ɍɚɣɦɵɪɫɤɢɣ».  Ƚɨɪɧɵɣ  ɫɛɪɨɫ ɢɦɟɟɬ ɚɦɩɥɢɬɭɞɭ 
ɨɤɨɥɨ 50ɦ,    ɭɝɨɥ ɩɚɞɟɧɢɹ ɩɥɨɫɤɨɫɬɢ ɫɦɟɫɬɢɬɟɥɹ ɨɤɨɥɨ 70.  Ƚɟɨɥɨɝɢɱɟɫɤɨɟ  
ɫɬɪɨɟɧɢɟ ɷɬɨɣ ɱɚɫɬɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɫɥɨɠɧɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ  ɩɪɨɫɚɞɨɱɧɵɯ  
ɫɬɪɭɤɬɭɪ.  ȼ ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɥɢɤɚɬɢɜɧɵɯ ɢ ɞɢɡɴɸɤɬɢɜɧɵɯ ɫɬɪɭɤɬɭɪ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ  ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɫɵɝɪɚɥɨ ɜɨɡɞɟɣɫɬɜɢɟ ɜɧɟɞɪɢɜɲɟɣɫɹ ɢɧɬɪɭɡɢɢ.    

Ɂɚɥɟɠɶ ɛɨɝɚɬɵɯ ɪɭɞ  ɪɚɡɛɢɬɚ ɫɟɪɢɟɣ ɫɬɭɩɟɧɱɚɬɵɯ ɫɭɛɦɟɪɢɞɢɚɥɶɧɵɯ ɪɚɡɪɵɜɧɵɯ 
ɧɚɪɭɲɟɧɢɣ ɢ  ɨɩɢɪɚɸɳɢɯ ɢɯ ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɵɯ  ɬɪɟɳɢɧ  ɧɚ ɭɡɤɢɟ ɜɵɬɹɧɭɬɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫ ɫɟɜɟɪɚ ɧɚ ɸɝ ɛɥɨɤɢ.    

Ɉɛɳɭɸ ɬɟɤɬɨɧɢɱɟɫɤɭɸ  ɫɢɬɭɚɰɢɸ  ɩɨɥɹ ɨɩɪɟɞɟɥɹɸɬ ɝɪɚɛɟɧɨɝɨɪɟɩɨɞɨɛɧɵɟ 
ɥɨɤɚɥɶɧɵɟ  ɫɬɪɭɤɬɭɪɵ,    ɫɨɫɬɨɹɳɢɟ  ɨɛɵɱɧɨ  ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɤɥɢɧɨɜɢɞɧɵɯ ɛɥɨɤɨɜ,    
ɧɟɨɞɧɨɤɪɚɬɧɨ ɫɦɟɳɟɧɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ  ɞɪɭɝɚ  ɧɚ ɪɚɫɫɬɨɹɧɢɢ  ɨɬ  5  ɞɨ  20-
25ɦ  ɩɨ  ɤɪɭɬɨ ɧɚɤɥɨɧɧɵɦ ɩɥɨɫɤɨɫɬɹɦ. 

 

1.1.4 Ɇɨɪɮɨɥɨɝɢɹ ɪɭɞɧɵɯ ɬɟɥ  
  
ȼ ɩɨɥɟ ɪɭɞɧɢɤɚ ɜɵɞɟɥɹɸɬɫɹ ɬɪɢ ɩɪɨɦɵɲɥɟɧɧɵɯ  ɬɢɩɚ ɪɭɞ: ɛɨɝɚɬɵɟ,    ɦɟɞɢɫɬɵɟ 

ɢ ɜɤɪɚɩɥɟɧɧɵɟ. ȼɫɟ ɬɢɩɵ ɪɭɞ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɢ ɨɛɪɚɡɭɸɬ ɨɛɳɭɸ 
ɫɭɛɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɨ ɮɨɪɦɟ ɪɭɞɧɭɸ ɡɨɧɭ,    ɬɹɝɨɬɟɸɳɭɸ ɤ ɩɨɞɨɲɜɟ  ɢɧɬɪɭɡɢɜɚ,    
ɤ ɤɨɧɬɚɤɬɭ ɟɝɨ ɫ  ɜɦɟɳɚɸɳɢɦɢ ɩɨɪɨɞɚɦɢ.  Ɉɪɭɞɟɧɟɧɢɟ ɩɪɢɧɚɞɥɟɠɢɬ ɢɧɬɪɭɡɢɜɭ,    
ɱɬɨ ɨɩɪɟɞɟɥɢɥɨ ɨɛɴɟɞɢɧɟɧɢɟ ɜɫɟɯ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ  ɢ  ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɪɭɞ ɜ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ  ɟɞɢɧɭɸ  ɫɢɫɬɟɦɭ,    ɜ  ɤɨɬɨɪɨɣ  ɩɨ  ɭɫɥɨɜɢɹɦ ɤɨɧɞɢɰɢɣ ɜɵɞɟɥɹɸɬɫɹ 
ɧɟɫɤɨɥɶɤɨ ɝɨɪɢɡɨɧɬɨɜ ɢ ɡɚɥɟɠɟɣ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɢɩɨɜ ɪɭɞ. 

 
Ȼɨɝɚɬɵɟ ɪɭɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 1-ɣ ɏɚɪɚɟɥɚɯɫɤɨɣ ɡɚɥɟɠɶɸ (ɨɫɧɨɜɧɨɣ), 

ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɩɥɢɬɨɨɛɪɚɡɧɨɟ ɬɟɥɨ ɲɢɪɢɧɨɣ ɞɨ 1 ɤɦ, ɢɦɟɸɳɟɟ 
ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɜ  ɫɭɛɲɢɪɨɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɨ ɝɨɪɧɨɝɨ  ɫɛɪɨɫɚ 1,7 ɤɦ ɢ  ɩɨɥɨɝɨ 
(6-10) ɩɨɝɪɭɠɚɸɳɟɟɫɹ ɜ ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ  ɨɬ 550 ɦ ɞɨ 1170 ɦ. ɉɨɥɨɠɟɧɢɟ  
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ɡɚɥɟɠɢ ɱɟɬɤɨ  ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɥɨɫɤɨɫɬɶ ɤɨɧɬɚɤɬɚ ɩɨɞɨɲɜɵ ɢɧɬɪɭɡɢɜɚ ɢ  ɜɦɟɳɚɸɳɢɯ  
ɨɫɚɞɨɱɧɵɯ ɩɨɪɨɞ  ɫɪɟɞɧɟɞɟɜɨɧɫɤɨɣ ɬɨɥɳɢ.  ȼ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɡɚɥɟɠɶ ɫɥɟɝɤɚ 
ɧɚɤɥɨɧɟɧɚ ɤ ɫɟɜɟɪɭ.  Ʉɪɨɜɥɹ ɢɦɟɟɬ ɪɨɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɞɥɹ  ɩɨɞɨɲɜɵ  
ɮɢɤɫɢɪɭɟɬɫɹ ɩɟɪɟɩɚɞ ɨɬɦɟɬɨɤ  ɞɨ  25 ɦ.    ɍɫɬɚɧɨɜɥɟɧɨ  ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɡɧɨɚɦɩɥɢɬɭɞɧɵɯ  ɫɦɟɳɟɧɢɣ ɪɭɞɧɨɝɨ ɬɟɥɚ.  ɇɚ  ɮɥɚɧɝɚɯ ɡɚɥɟɠɶ ɪɚɫɳɟɩɥɹɟɬɫɹ  ɧɚ  
ɨɬɞɟɥɶɧɵɟ  ɩɪɨɠɢɥɤɢ  ɢ  ɥɢɧɡɵ.   

Ɇɨɳɧɨɫɬɢ  ɡɚɥɟɠɟɣ ɛɨɝɚɬɵɯ ɪɭɞ  ɞɨɫɬɚɬɨɱɧɨ  ɭɫɬɨɣɱɢɜɵ  ɢ  ɢɡɦɟɧɹɸɬɫɹ  ɨɬ  0,5 
ɦ ɞɨ 45ɦ, ɫɨɫɬɚɜɥɹɹ ɜ ɫɪɟɞɧɟɦ 20 ɦ. ȼɧɭɬɪɢ ɡɚɥɟɠɢ  ɢɦɟɸɬɫɹ  ɛɟɡɪɭɞɧɵɟ ɤɫɟɧɨɥɢɬɵ 
ɩɨɪɨɞ ɦɨɳɧɨɫɬɶɸ ɞɨ 3 ɦ. Ʉɨɧɬɚɤɬɵ  ɫɩɥɨɲɧɵɯ  ɪɭɞ ɫ ɜɦɟɳɚɸɳɢɦɢ ɩɨɪɨɞɚɦɢ  
ɨɛɵɱɧɨ  ɱɟɬɤɢɟ,    ɤɪɨɦɟ  ɨɬɞɟɥɶɧɵɯ  ɫɥɭɱɚɟɜ ɩɨɞɨɲɜɵ ɢɧɬɪɭɡɢɜɚ.    

Ɇɟɞɢɫɬɵɟ ɪɭɞɵ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜ  ɝɨɪɢɡɨɧɬɟ, ɤɭɥɢɫɨɨɛɪɚɡɧɨ ɩɪɨɞɨɥɠɚɸɳɢɦ ɜ 
ɡɚɩɚɞɧɭɸ ɡɨɧɭ ɥɨɤɚɥɢɡɚɰɢɢ ɛɨɝɚɬɵɯ ɪɭɞ. Ɂɚɥɟɠɶ ɢɦɟɟɬ ɞɥɢɧɭ 1000ɦ,    ɲɢɪɢɧɭ 
800ɦ.  Ƚɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ 350ɦ,    ɝɥɭɛɢɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 1100 ɦ ɩɪɢ ɫɪɟɞɧɟɣ 
ɦɨɳɧɨɫɬɢ 40-100ɦ.  

Ɇɨɪɮɨɥɨɝɢɹ ɬɟɥ ɦɟɞɢɫɬɵɯ ɪɭɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɢ  
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɛɥɨɤɨɜ,   ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ ɢ ɢɧɬɪɭɡɢɜɧɵɯ 
ɢɧɴɟɤɰɢɣ.  

Ƚɥɚɜɧɨɣ ɬɟɤɫɬɭɪɨɣ ɦɟɞɢɫɬɵɯ ɪɭɞ ɹɜɥɹɟɬɫɹ ɛɪɟɤɱɢɟɜɢɞɧɚɹ ɨɛɭɫɥɨɜɥɟɧɧɚɹ 
ɧɚɥɢɱɢɟɦ  ɨɛɥɨɦɤɨɜ ɨɫɚɞɨɱɧɨ-ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɩɨɪɨɞ, ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ 
ɦɚɫɫɢɜɧɵɦɢ ɫɭɥɶɮɢɞɚɦɢ.    

ȼɤɪɚɩɥɟɧɧɵɟ ɪɭɞɵ ɩɪɨɫɥɟɠɢɜɚɸɬɫɹ ɩɨ ɜɫɟɣ  ɩɥɨɳɚɞɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɪɭɞɧɨɝɨ ɢɧɬɪɭɡɢɜɚ  ɢ ɥɨɤɚɥɢɡɭɸɬɫɹ ɜ ɡɨɧɟ  ɧɢɠɧɟɝɨ ɷɧɞɨɤɨɧɬɚɤɬɚ  ɩɨɫɥɟɞɧɟɝɨ.  ȼ 
ɩɨɥɟ  ɪɭɞɧɢɤɚ ɜɵɞɟɥɹɸɬɫɹ  ɧɟɫɤɨɥɶɤɨ ɝɨɪɢɡɨɧɬɨɜ ɜɤɪɚɩɥɟɧɧɵɯ ɪɭɞ,   ɢɡ ɤɨɬɨɪɵɯ 
ɜɵɞɟɥɹɟɬɫɹ  ɨɫɧɨɜɧɨɣ.   

ɒɢɪɢɧɚ ɡɚɥɟɠɢ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ ɨɬ 400 ɞɨ 1200 ɦ,    ɞɥɢɧɚ ɩɨ ɩɚɞɟɧɢɸ –800-
1000 ɦ.  Ƚɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ-800 ɦ,   ɝɥɭɛɢɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ – 1000 ɦ.  Ɇɨɳɧɨɫɬɶ 
ɝɨɪɢɡɨɧɬɨɜ ɜɤɪɚɩɥɟɧɧɵɯ ɪɭɞ ɞɨɫɬɢɝɚɟɬ 40ɦ. 

 
1.2 ȼɫɤɪɵɬɢɟ ɢ ɩɨɞɝɨɬɨɜɤɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ   
 

Ⱦɚɧɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɥɨɜɧɨ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɬɟɥɨ 
ɜɵɞɟɪɠɚɧɧɨɟ ɩɨ ɦɨɳɧɨɫɬɢ m=24,5 ɦ. ɇɢɠɧɹɹ ɝɪɚɧɢɰɚ ɨɪɭɞɟɧɟɧɢɹ Hɧ=1050 ɦ; 
ɞɥɢɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ ɢ ɩɚɞɟɧɢɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ L=1100 ɦ, B=400 
ɦ; ɭɝɨɥ ɩɚɞɟɧɢɹ ɜɵɞɟɪɠɚɧ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɜ ɩɪɟɞɟɥɚɯ =10; ɨɛɴɟɦɧɵɣ ɜɟɫ ɪɭɞɵ 
=4,4 ɬ/ɦ3.  

Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɪɚɜɧɢɧɧɨɣ ɦɟɫɬɧɨɫɬɢ; ɧɚɥɟɝɚɸɳɢɣ ɦɚɫɫɢɜ 
ɩɪɟɞɫɬɚɜɥɟɧ ɤɪɟɩɤɢɦɢ ɫɤɚɥɶɧɵɦɢ ɩɨɪɨɞɚɦɢ ɫ ɭɝɥɨɦ ɫɞɜɢɠɟɧɢɹ =75. Ⱦɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɪɭɞɧɢɤ ɫ  ɝɨɞɨɜɨɣ  
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ A=2,5 ɦɥɧ.ɬ.;  

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɪɭɞɧɢɤ ɫ ɝɨɞɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ Ⱥ= 2,5 
ɦɥɧ.ɬ., ɩɪɢɧɹɥ ɬɪɟɛɭɟɦɵɟ ɛɚɥɚɧɫɨɜɵɟ ɡɚɩɚɫɵ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ȼ=50 ɦɥɧ.ɬ. 
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1.2.1 ȼɫɤɪɵɬɢɟ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɜɨɥɚɦɢ  

 

ȼɫɤɪɵɬɢɟ ɡɚɥɟɠɢ, ɨɬɪɚɛɚɬɵɜɚɟɦɵɯ ɛɨɝɚɬɵɯ ɪɭɞ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɹɬɶɸ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɜɨɥɚɦɢ ɢ ɝɥɚɜɧɵɦɢ ɤɜɟɪɲɥɚɝɚɦɢ ɨɬɤɚɬɨɱɧɵɯ ɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨ-
ɡɚɤɥɚɞɨɱɧɵɯ ɝɨɪɢɡɨɧɬɨɜ -900ɦ, ɢ -1050ɦ. 

ɇɚ ɨɫɧɨɜɧɨɣ ɩɥɨɳɚɞɤɟ ɪɭɞɧɢɤɚ ɧɚɯɨɞɢɬɫɹ ɞɜɚ  ɫɬɜɨɥɚ: ɤɥɟɬɟɜɨɣ ɫɬɜɨɥ Ʉɋ-1,   
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɞɚɱɢ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ,   ɫɩɭɫɤɚ-
ɩɨɞɴɟɦɚ ɥɸɞɟɣ, ɦɚɬɟɪɢɚɥɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɡɪɵɜɱɚɬɵɯ ɦɚɬɟɪɢɚɥɨɜ; ɫɤɢɩɨɜɵɣ 
ɫɬɜɨɥ ɋɋ-1, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɞɴɟɦɚ ɪɭɞɵ ɢ ɩɨɪɨɞɵ.    

ɇɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɪɭɞɧɢɤɚ ɧɚɯɨɞɢɬɫɹ ɞɜɚ ɫɬɜɨɥɚ: ɜɫɩɨɦɨɝɚɬɟɥɶɧɨ-
ɡɚɤɥɚɞɨɱɧɵɣ ɫɬɜɨɥ (ȼɁɋ), ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɚɱɢ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɧɵɟ 
ɜɵɪɚɛɨɬɤɢ, ɫɩɭɫɤɚ-ɩɨɞɴɟɦɚ ɥɸɞɟɣ, ɦɚɬɟɪɢɚɥɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ; ɝɪɭɡɨɜɨɣ ɫɬɜɨɥ (Ƚɋ) 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɩɭɫɤɚ ɫɚɦɨɯɨɞɧɵɯ ɦɚɲɢɧ, ɞɥɢɧɧɨɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ,   
ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.    

ɇɚ ɩɪɨɦɩɥɨɳɚɞɤɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɬɜɨɥɨɜ ɧɚɯɨɞɢɬɫɹ ɨɞɢɧ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ 
ɫɬɜɨɥ: ȼɋ-1, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɞɥɹ ɜɵɞɚɱɢ ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɜɨɡɞɭɯɚ ɢɡ ɲɚɯɬɵ. 
ɋɬɜɨɥɵ ɨɛɨɪɭɞɨɜɚɧɵ ɩɨɞɴɟɦɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɞɥɹ ɚɜɚɪɢɣɧɨɝɨ ɜɵɯɨɞɚ ɥɸɞɟɣ ɢɡ 
ɲɚɯɬɵ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɫɤɪɵɜɚɸɳɢɯ ɫɬɜɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ1.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɜɨɥɨɜ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɥɭɛɢɧɚ 
ɋɟɱɟɧɢɟ 
ɜ ɫɜɟɬɭ, 

ɦ2 

ɋɟɱɟɧɢɟ ɜ 
ɩɪɨɯɨɞɤɟ, 

ɦ2 
ɇɚɡɧɚɱɟɧɢɟ 

Ʉɥɟɬɶɟɜɨɣ 

ɋɬɜɨɥ 
1180 8 58,1 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɩɭɫɤɚ-
ɩɨɞɴɟɦɚ ɥɸɞɟɣ, ɦɚɬɟɪɢɚɥɨɜ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ȼȼ, ɩɨɞɚɱɢ 

ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ ɢ ɜɫɤɪɵɜɚɟɬ 
ɝɨɪɢɡɨɧɬɵ:       -900 ɦ ɢ -

1050ɦ 

ɋɤɢɩɨɜɨɣ 

ɋɬɜɨɥ 
1155 6,5 44,2 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɞɚɱɢ 
ɪɭɞɵ ɫ ɨɬɤɚɬɨɱɧɵɯ 

ɝɨɪɢɡɨɧɬɨɜ ɢ ɜɫɤɪɵɜɚɟɬ 
ɝɨɪɢɡɨɧɬɵ: -900 ɦ                   

ɢ -1050ɦ 

Ƚɪɭɡɨɜɨɣ 

ɋɬɜɨɥ 
918 6,5 44,2 

ɉɨ ɫɬɜɨɥɭ Ƚɋ  ɨɩɭɫɤɚɸɬɫɹ 
ɧɚ ɝɨɪɢɡɨɧɬ – 900 ɦ 

ɞɥɢɧɧɨɦɟɪɧɵɟ ɝɪɭɡɵ, 
ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɟ 

ɦɟɯɚɧɢɡɦɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɉȾɆ, ɛɭɪɨɜɵɟ ɭɫɬɚɧɨɜɤɢ. 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɥɭɛɢɧɚ ɋɟɱɟɧɢɟ 
ɜ ɫɜɟɬɭ, 

ɦ2 

ɋɟɱɟɧɢɟ ɜ 
ɩɪɨɯɨɞɤɟ, 

ɦ2 

ɇɚɡɧɚɱɟɧɢɟ 

ȼɦɩɨɦɨɝɚɬɟɥɶɧɵɣ 

Ɂɚɤɥɚɞɨɱɧɵɣ ɫɬɜɨɥ 

937 6,5 44,2 ɋɥɭɠɢɬ ɞɥɹ ɩɨɞɚɱɢ ɫɜɟɠɟɣ 
ɫɬɪɭɢ, ɩɨɞɚɱɢ ɡɚɤɥɚɞɨɱɧɨɣ 

ɫɦɟɫɢ, ɫɩɭɫɤɚ-ɩɨɞɴɟɦɚ 
ɥɸɞɟɣ, ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼɟɧɬɢɥɹɰɢɨɧɧɵɣ 

ɫɬɜɨɥ 

1030 6,5 44,2 ɋɥɭɠɢɬ ɞɥɹ ɜɵɞɚɱɢ 
ɢɫɯɨɞɹɳɟɣ ɫɬɪɭɢ ɜɨɡɞɭɯɚ ɢ 
ɹɜɥɹɟɬɫɹ ɡɚɩɚɫɧɵɦ ɜɵɯɨɞɨɦ 

 

            ɋɯɟɦɚ ɜɫɤɪɵɬɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1                                   

                                 

 

   

Ɋɢɫɭɧɨɤ 1.1- ɋɯɟɦɚ ɜɫɤɪɵɬɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

 

1.2.2 ɋɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ  
 
Ⱦɥɹ ɨɬɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɧɚ ɪɭɞɧɢɤɟ ɩɪɢɦɟɧɹɸ ɫɥɨɟɜɭɸ ɫɢɫɬɟɦɭ 

ɪɚɡɪɚɛɨɬɤɢ. 
Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɭɩɪɚɜɥɟɧɢɹ ɝɨɪɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɫɩɥɨɲɧɵɯ ɫɥɨɟɜɵɯ 

ɫɢɫɬɟɦɚɯ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɨɥɧɚɹ ɡɚɤɥɚɞɤɚ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɬɜɟɪɞɟɸɳɢɦɢ ɫɦɟɫɹɦɢ. 

 
Ʉ ɫɩɥɨɲɧɨɣ ɫɥɨɟɜɨɣ ɫɢɫɬɟɦɟ ɪɚɡɪɚɛɨɬɤɢ ɜ ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ» 

ɨɬɧɨɲɭ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 
- ɫɥɨɟɜɚɹ ɫɢɫɬɟɦɚ ɫ ɜɨɫɯɨɞɹɳɢɦ ɩɨɪɹɞɤɨɦ ɜɵɟɦɤɢ ɫɥɨɟɜ;  
- ɫɥɨɟɜɚɹ ɫɢɫɬɟɦɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɨɪɹɞɤɨɦ ɜɵɟɦɤɢ ɫɥɨɟɜ; 
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- ɫɥɨɟɜɚɹ ɫɢɫɬɟɦɚ ɫ ɧɢɫɯɨɞɹɳɢɦ ɩɨɪɹɞɤɨɦ ɜɵɟɦɤɢ ɫɥɨɟɜ. 
Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɫɥɨɟɜɵɯ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɜɵɟɦɤɚ ɪɭɞɧɨɣ 

ɡɚɥɟɠɢ ɢɥɢ ɟɟ ɱɚɫɬɢ ɫɩɥɨɲɧɵɦ ɮɪɨɧɬɨɦ ɛɟɡ ɨɫɬɚɜɥɟɧɢɹ ɜ ɜɵɪɚɛɨɬɚɧɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɚɤɢɯ-ɥɢɛɨ ɧɟɪɚɡɝɪɭɠɟɧɧɵɯ ɨɩɨɪɧɵɯ ɰɟɥɢɤɨɜ.  Ɉɛɳɚɹ ɥɢɧɢɹ  

ɮɪɨɧɬɚ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ ɦɨɠɟɬ ɛɵɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɤɚɤ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ, ɬɚɤ ɢ 
ɩɨ ɩɚɞɟɧɢɸ ɪɭɞɧɨɝɨ ɬɟɥɚ.  ɉɨ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɭɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɱɢɫɬɧɵɯ 
ɜɵɪɚɛɨɬɨɤ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɪɢɟɧɬɢɪɨɜɚɬɶ ɮɪɨɧɬ ɪɚɛɨɬ (ɨɱɢɫɬɧɵɯ ɜɵɪɚɛɨɬɨɤ) ɩɨɞ 
ɭɝɥɨɦ ɧɟ ɦɟɧɟɟ 60 ɤ ɩɪɨɫɬɢɪɚɧɢɸ ɩɪɟɨɛɥɚɞɚɸɳɟɣ ɫɢɫɬɟɦɵ ɬɪɟɳɢɧ 
(ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ). 

Ɋɭɞɧɭɸ ɡɚɥɟɠɶ ɨɛɵɱɧɨ ɨɬɪɚɛɚɬɵɜɚɸɬ ɨɞɧɢɦ ɮɪɨɧɬɨɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɨɞɧɨɝɨ 
ɮɥɚɧɝɚ ɤ ɞɪɭɝɨɦɭ (ɨɞɧɨɫɬɨɪɨɧɧɢɣ ɮɪɨɧɬ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ) ɢɥɢ ɞɜɭɦɹ 
ɪɚɫɯɨɞɹɳɢɦɢɫɹ ɮɪɨɧɬɚɦɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɫɟɪɟɞɢɧɵ ɪɭɞɧɨɣ ɡɚɥɟɠɢ ɤ ɮɥɚɧɝɚɦ  
(ɞɜɭɯɫɬɨɪɨɧɧɢɣ ɮɪɨɧɬ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ). 

ɉɪɢ ɫɩɥɨɲɧɵɯ ɫɥɨɟɜɵɯ ɫɢɫɬɟɦɚɯ ɪɚɡɪɚɛɨɬɤɢ ɪɭɞɧɨɟ ɬɟɥɨ (ɢɥɢ ɟɝɨ ɱɚɫɬɶ) ɜ 
ɩɥɚɧɟ ɪɚɡɞɟɥɹɸɬ ɧɚ ɩɚɧɟɥɢ (ɫɟɤɰɢɢ),  ɚ ɩɚɧɟɥɢ - ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ (ɤɪɭɬɨɧɚɤɥɨɧɧɵɟ) 
ɩɨɥɨɫɵ (ɥɟɧɬɵ).  Ʉɚɠɞɭɸ ɩɨɥɨɫɭ (ɥɟɧɬɭ) ɞɟɥɹɬ ɩɨ ɜɟɪɬɢɤɚɥɢ ɧɚ  ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ 
ɫɥɨɢ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ  ɪɢɫɭɧɤɟ 1.2. 

 

 

                                                             ȼɨɫɯɨɞɹɳɢɣ ɩɨɪɹɞɨɤ ɨɬɛɨɣɤɢ ɫɥɨɟɜ. 

1-ɩɨɞɤɪɨɜɟɥɶɧɵɣ ɫɥɨɣ; 2- ɡɚɤɥɚɞɨɱɧɵɣ ɦɚɫɫɢɜ; 3- ɪɚɫɲɢɪɟɧɢɟ ɪɚɡɪɟɡɧɨɝɨ ɲɬɪɟɤɚ (ɧɢɠɧɢɣ 
ɫɥɨɣ); 4- ɪɚɡɪɟɡɧɨɣ ɲɬɪɟɤ; 5-ɨɫɧɨɜɧɵɟ ɫɥɨɢ; 6-ɲɩɭɪɵ ɞɥɹ ɨɬɛɨɣɤɢ ɪɭɞɵ; 7-ɪɚɡɝɪɭɡɨɱɧɵɟ 
ɫɤɜɚɠɢɧɵ; 8-ɪɭɞɧɨɟ ɬɟɥɨ; 9-ɜɵɪɚɛɨɬɤɢ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ. 

Ɋɢɫɭɧɨɤ 1.2 - Ɋɚɡɛɢɜɤɚ ɪɭɞɧɨɝɨ ɬɟɥɚ ɧɚ ɥɟɧɬɵ ɢ ɫɥɨɢ. 
 

Ɉɬɪɚɛɨɬɤɚ ɜɫɬɪɟɱɧɵɦɢ ɢ ɞɨɝɨɧɹɸɳɢɦɢ ɮɪɨɧɬɚɦɢ  ɞɨɩɭɫɤɚɟɬɫɹ  ɩɨ  
ɫɨɝɥɚɫɨɜɚɧɢɸ  ɫ  ɝɨɥɨɜɧɨɣ  ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɜɟɞɭɳɟɣ  
ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɩɨ ɝɨɪɧɨɦɭ ɞɚɜɥɟɧɢɸ ɢ ɝɨɪɧɵɦ ɭɞɚɪɚɦ, ɧɚ 
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ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ Ʉɨɦɢɫɫɢɢ ɩɨ ɝɨɪɧɵɦ ɭɞɚɪɚɦ. 
ȼɨɫɯɨɞɹɳɢɣ ɩɨɪɹɞɨɤ  ɜɵɟɦɤɢ  ɫɥɨɟɜ  ɧɚ ɭɱɚɫɬɤɚɯ ɨɩɚɫɧɵɯ ɩɨ ɝɨɪɧɵɦ ɭɞɚɪɚɦ 

(ɝɥɭɛɢɧɚ ɛɨɥɟɟ 700 ɦ) ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɜ ɡɚɳɢɳɟɧɧɨɣ ɡɨɧɟ, ɨɛɪɚɡɨɜɚɧɧɨɣ 
ɛɭɪɟɧɢɟɦ ɪɚɡɝɪɭɡɨɱɧɵɯ ɫɤɜɚɠɢɧ (ɲɩɭɪɨɜ), ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞ ɫɥɚɛɨɣ ɢ ɫɪɟɞɧɟɣ 
ɧɚɪɭɲɟɧɧɨɫɬɢ ɧɚ ɝɥɭɛɢɧɚɯ ɞɨ 1500 ɦ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ 
ɤɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɭɞɵ ɢ ɩɨɪɨɞ ɜ ɩɪɢ ɡɚɛɨɣɧɨɣ 
ɡɨɧɟ. 

ɋɭɳɧɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɪɹɞɤɚ ɜɵɟɦɤɢ ɫɥɨɟɜ ɫɨɫɬɨɢɬ ɜ ɪɚɡɞɟɥɟɧɢɢ ɪɭɞɧɨɣ  
ɡɚɥɟɠɢ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ ɥɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɬɪɚɛɚɬɵɜɚɸɬ ɫɥɨɹɦɢ ɫɧɢɡɭ ɜɜɟɪɯ ɫ 
ɨɫɬɚɜɥɟɧɢɟɦ ɦɟɠɞɭ ɤɪɨɜɥɟɣ ɫɥɨɹ ɢ ɡɚɤɥɚɞɤɨɣ ɫɜɨɛɨɞɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ.  

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɜɨɫɯɨɞɹɳɢɣ ɩɨɪɹɞɨɤ ɜɵɟɦɤɢ ɫɥɨɟɜ, ɟɫɥɢ ɜ 
ɨɬɪɚɛɚɬɵɜɚɟɦɨɣ ɥɟɧɬɟ ɜɫɬɪɟɱɚɸɬɫɹ ɭɱɚɫɬɤɢ ɫɢɥɶɧɨ ɧɚɪɭɲɟɧɧɵɯ ɪɭɞ ɞɥɢɧɨɣ ɧɟ 
ɛɨɥɟɟ 14 ɦ, ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɬɚɤɢɦɢ ɭɱɚɫɬɤɚɦɢ ɧɟ ɦɟɧɟɟ 16 ɦ, ɱɬɨ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 
 

 
 

1-ɮɥɚɧɝɨɜɵɣ ɭɤɥɨɧ; 2- ɫɥɨɟɜɵɟ ɡɚɟɡɞɵ; 3-ɨɱɢɫɬɧɨɣ ɫɥɨɣ; 4-ɩɚɧɟɥɶɧɵɣɰɟɥɢɤ; 
5-ɪɭɞɨɫɩɭɫɤ; 6-ɜɟɧɬɢɥɹɰɢɨɧɧɨ-ɡɚɤɥɚɞɨɱɧɵɣɝɨɪɢɡɨɧɬ; 7-ɡɚɤɥɚɞɨɱɧɚɹɫɤɜɚɠɢɧɚ; 8-

ɡɚɥɨɠɟɧɧɵɣ ɦɚɫɫɢɜ; 9-ɨɬɤɚɬɨɱɧɵɣ ɨɪɬ; 10-ɜɟɧɬ. ɜɨɫɫɬɚɸɳɢɣ; 11-ɪɚɡɪɟɡɧɨɣ ɲɬɪɟɤ. 
 
Ɋɢɫɭɧɨɤ 1.3 - ɋɩɥɨɲɧɚɹ ɫɥɨɟɜɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɫ ɜɨɫɯɨɞɹɳɢɦ ɩɨɪɹɞɤɨɦ 

ɜɵɟɦɤɢ ɫɥɨɟɜ. 
 

ȼɵɟɦɤɚ ɫɥɨɟɜ ɫɧɢɡɭ ɜɜɟɪɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɬɪɢ ɫɬɚɞɢɢ: ɨɬɪɚɛɨɬɤɚ ɧɢɠɧɟɝɨ 
(ɩɨɞɫɟɱɧɨɝɨ), ɨɫɧɨɜɧɵɯ ɢ ɫɥɨɹ ɩɨɞ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɤɪɨɜɥɟɣ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɨɬɪɚɛɨɬɤɢ ɩɟɪɜɨɝɨ (ɧɢɠɧɟɝɨ) ɢ ɩɨɫɥɟɞɭɸɳɢɯ 
(ɨɫɧɨɜɧɵɯ) ɫɥɨɟɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ɋɢɫɭɧɤɟ 1.4. 

ȼɵɟɦɤɭ ɧɢɠɧɟɝɨ ɫɥɨɹ ɜɵɩɨɥɧɹɸɬ ɩɪɨɯɨɞɤɨɣ ɜɩɪɢɫɟɱɤɭ ɤ ɡɚɤɥɚɞɤɟ ɢɥɢ ɱɟɪɟɡ 
ɜɪɟɦɟɧɧɵɣ ɰɟɥɢɤ ɪɚɡɪɟɡɧɨɝɨ ɲɬɪɟɤɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɟɝɨ ɪɚɫɲɢɪɟɧɢɟɦ ɞɨ ɲɢɪɢɧɵ 
ɥɟɧɬɵ. 

Ɉɬɛɨɣɤɭ ɪɭɞɵ ɜ ɨɫɧɨɜɧɵɯ ɫɥɨɹɯ ɩɪɨɢɡɜɨɞɹɬ ɜɡɪɵɜɚɧɢɟɦ ɡɚɪɹɞɨɜ ȼȼ, 
ɪɚɡɦɟɳɚɟɦɵɯ ɜ ɤɪɭɬɨ ɧɚɤɥɨɧɧɵɯ ɜɨɫɫɬɚɸɳɢɯ ɲɩɭɪɚɯ ɢɥɢ ɫɤɜɚɠɢɧɚɯ, 
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ɩɪɨɞɨɥɶɧɵɦɢ ɢɥɢ ɩɨɩɟɪɟɱɧɵɦɢ ɪɹɞɚɦɢ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.4. 
Ɇɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɨɬɛɨɣɤɭ ɫɨ ɜɫɬɪɟɱɧɵɦ ɜɡɪɵɜɚɧɢɟɦ ɩɨɩɟɪɟɱɧɵɯ ɪɹɞɨɜ 

ɲɩɭɪɨɜ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɡɨɜɚɧɧɭɸ ɜɪɭɛɨɜɭɸ ɩɨɥɨɫɬɶ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 1.5.  

Ⱦɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɢ ɫɤɜɚɠɢɧ ɩɪɢɦɟɧɹɸɬɫɹ ɫɚɦɨɯɨɞɧɵɟ ɛɭɪɨɜɵɟ ɭɫɬɚɧɨɜɤɢ 
ɬɢɩɚ: «Ȼɭɦɟɪ-353ɇ», «Ȼɭɦɟɪ-282», «Ȼɭɦɟɪ L2D», «Ȼɭɦɟɪ L2D», «SOLO 1020», 
«Minimatic-205 40», «Simba - H254» ɢ ɞɪ.  

 

 

ɚ- ɩɪɨɯɨɞɤɨɣ ɪɚɡɪɟɡɧɨɝɨ ɲɬɪɟɤɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɲɢɪɟɧɢɟɦ; ɛ- ɩɪɨɯɨɞɤɨɣ 
ɪɚɡɪɟɡɧɨɝɨ ɲɬɪɟɤɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɨɬɪɚɛɨɬɤɨɣ ɜɬɨɪɨɝɨ ɫɥɨɹ 
 

Ɋɢɫɭɧɨɤ 1.4 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɨɬɪɚɛɨɬɤɢ ɧɢɠɧɟɝɨ ɫɥɨɹ. 
 

 

 

Ɋɢɫɭɧɨɤ 1.5- ɋɟɤɰɢɨɧɧɚɹ ɨɬɛɨɣɤɚ ɜɫɬɪɟɱɧɵɦ ɜɡɪɵɜɚɧɢɟɦ ɩɨɩɟɪɟɱɧɵɯ ɪɹɞɨɜ 

ɲɩɭɪɨɜ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɡɨɜɚɧɧɭɸ ɩɨɥɨɫɬɶ. 

Ɇɟɯɚɧɢɡɚɰɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ (ɨɫɦɨɬɪ, ɨɛɨɪɤɚ, 
ɤɪɟɩɥɟɧɢɟ ɤɪɨɜɥɢ, ɡɚɪɹɠɚɧɢɟ ɲɩɭɪɨɜ, ɞɨɫɬɚɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ, 
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ɩɟɪɟɜɨɡɤɚ ɥɸɞɟɣ, ɢ ɞɪ.) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɫɚɦɨɯɨɞɧɵɯ ɦɚɲɢɧ ɫ 
ɞɢɡɟɥɶɧɵɦ ɩɪɢɜɨɞɨɦ ɬɢɩɚ UTILIFT-607, Utimec 1500 Transvixer, Charmec 

1907/9805, UTITRUCK-800CR, UTITRUCK-818, UTILUBE-842, ɢ ɞɪɭɝɨɝɨ 
ɚɧɚɥɨɝɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɬɝɪɭɡɤɚ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.6 ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɉȾɆ 
TORO-151D, TORO - 301DL, TORO-400D ɢ ɞɪ. 

 

 

 

Ɋɢɫɭɧɨɤ 1.6- ɋɯɟɦɚ ɜɵɟɦɤɢ ɨɫɧɨɜɧɵɯ ɫɥɨɟɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɚɦɨɯɨɞɧɵɯ 
ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ. 

 

ȼɵɫɨɬɭ ɨɬɛɢɜɚɟɦɨɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɫɩɥɨɲɧɨɦ ɩɨɪɹɞɤɟ ɜɵɟɦɤɢ ɪɭɞɧɨɣ ɡɚɥɟɠɢ ɞɜɟ ɫɨɫɟɞɧɢɟ ɥɟɧɬɵ 
ɨɬɪɚɛɚɬɵɜɚɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

-ɩɪɟɜɵɲɟɧɢɟ ɩɨɱɜɵ ɨɞɧɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚɞ ɤɪɨɜɥɟɣ ɞɪɭɝɨɣ ɨɱɢɫɬɧɨɣ ɜɵɪɚɛɨɬɤɢ 
ɫɦɟɠɧɨɣ ɥɟɧɬɵ ɧɟ ɦɟɧɟɟ 3,5 ɦ; 

-ɩɪɟɜɵɲɟɧɢɟ ɩɨɱɜɵ ɫɥɨɹ (ɡɚɤɥɚɞɨɱɧɨɝɨ ɦɚɫɫɢɜɚ) ɨɬɪɚɛɚɬɵɜɚɟɦɨɣ ɥɟɧɬɵ ɧɚɞ       
ɤɪɨɜɥɟɣ ɩɪɨɜɨɞɢɦɨɝɨ ɜɩɪɢɫɟɱɤɭ ɫ ɡɚɤɥɚɞɨɱɧɵɦ ɦɚɫɫɢɜɨɦ ɪɚɡɪɟɡɧɨɝɨ ɲɬɪɟɤɚ ɜ  
ɫɦɟɠɧɨɣ ɥɟɧɬɟ ɧɟ ɦɟɧɟɟ 3 ɦ; ɤɪɨɜɥɹ ɪɚɡɪɟɡɧɨɝɨ ɲɬɪɟɤɚ, ɤɨɬɨɪɵɣ ɩɪɨɯɨɞɹɬ ɜ 
ɫɦɟɠɧɨɣ ɥɟɧɬɟ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɰɟɥɢɤɚ ɭ ɡɚɤɥɚɞɨɱɧɨɝɨ ɦɚɫɫɢɜɚ ɧɟ ɦɟɧɟɟ 3 ɦ, ɧɟ 
ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɲɟ ɩɨɱɜɵ ɫɥɨɹ ɜ ɨɬɪɚɛɚɬɵɜɚɟɦɨɣ ɥɟɧɬɟ.  

 

ȼɵɲɟ ɫɤɚɡɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.7. 
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ɚ- ɩɪɢ ɫɥɚɛɨɣ ɧɚɪɭɲɟɧɧɨɫɬɢ ɩɨɪɨɞ ɤɪɨɜɥɢ; ɛ- ɩɪɢ ɫɪɟɞɧɟɣ ɧɚɪɭɲɟɧɧɨɫɬɢ 

ɩɨɪɨɞ ɤɪɨɜɥɢ 
 

Ɋɢɫɭɧɨɤ 1.7 – ɋɯɟɦɵ ɨɬɛɨɣɤɢ ɩɨɞɤɪɨɜɟɥɶɧɨɝɨ ɫɥɨɹ ɩɪɢ ɫɥɚɛɨɣ ɢ ɫɪɟɞɧɟɣ 
ɧɚɪɭɲɟɧɧɨɫɬɢ ɩɨɪɨɞ ɤɪɨɜɥɢ. 

 
 
1.2.3 Ɋɚɫɱɟɬ ɛɚɥɚɧɫɚ ɛɥɨɤɚ  
 
Ɋɚɫɱɟɬ ɛɚɥɚɧɫɚ ɛɥɨɤɚ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 1.2. 
 

Ɍɚɛɥɢɰɚ1.2- Ɋɚɫɱɟɬ ɛɚɥɚɧɫɚ ɛɥɨɤɚ 
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735 

86240 

0 

86240 

0 

86240 

3,15 

Ɉ
ɬɪɚɛɨɬɤɚ  

1ɝɨ ɫɥɨɹ 

25 

28 

3000 

0 

84000 

0 

36960
0 

0,02 

36220
8 

0,1 

40245
3,3 

14,72 

ɂ
ɬɨɝɨ ɩɨ 

ɇ
ɚɪɟɡɧɵ

ɦ
 

 

 

 

105 

103600 

735 

455840 

 

448448 

 

488693,3 

17,87 

 
ɉ

ɪɨɞɨɥɠ
ɟɧɢɟ Ɍɚɛɥɢɰɵ

 1.2 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɪɚɛɨɬɨɤ 

Ʉɨɥɢɱɟɫɬɜɨ 

ɋɟɱɟɧɢɟ, ɦ2 

Ⱦ
ɥɢɧɚ,ɦ

 
Ɉ

ɛɴɟɦ, 
ɦ

3 

ɉɨɝɚɲɟɧɨ ɡɚɩɚɫɨɜ, ɬ 

ɉɨɬɟɪɢ,  ɞɨɥɢ, ɟɞ. 

ɂɡɜɥɟɱɟɧɨ ɡɚɩɚɫɨɜ, ɬ 

Ɋɚɡɭɛɨɠɢɜɚɧɢɟ, ɞɨɥɢ 
ɟɞ. 

Ⱦɨɛɵɬɨ ɪɭɞɧɨɣ 
ɦɚɫɫɵ, ɬ 

Ⱦɨɥɹ ɩɨɝɚɲɟɧɧɵɣ 
ɡɚɩɚɫɨɜ, % 

ɉɨ ɪɭɞɟ 

ɉɨ ɩɨɪɨɞɟ 

ɉɨ ɪɭɞɟ  

ɉɨ ɩɨɪɨɞɟ 

Ɉ
ɱɢɫɬɧɵ

ɟ ɪɚɛɨɬɵ
 

Ɉ
ɬɪɚɛɨɬɤɚ 

ɋɥɨɟɜ 

150 

- 

- 

- 

484400 

- 

2131360 

0,01 

2110046,
4 

0,06 

2244730,
2 

82,22 

ɂ
ɬɨɝɨ ɩɨ 

ɨɱɢɫɬɧɵ
ɦ

 

 

 

 

 

484400 

 

2131360 

 

2110046,4 

 

488693,3 

 

ɂ
ɬɨɝɨ ɩɨ 

ɛɥɨɤɭ 

 

 

 

 

588000 

 

2587200 

0,011 

2558494
,4 

0,063 

2733423
,5 

100 
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ɉɨ ɞɚɧɧɵɦ Ɍɚɛɥɢɰɵ 1.2 ɩɨ ɫɢɫɬɟɦɟ ɪɚɡɪɚɛɨɬɤɢ ɪɚɫɫɱɢɬɵɜɚɸ ɫɥɟɞɭɸɳɢɟ 
ɩɨɤɚɡɚɬɟɥɢ: 

1)  ɍɞɟɥɶɧɵɣ ɨɛɴɟɦ ɝɨɪɧɨ-ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɛɴɟɦ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ 1000ɬ ɞɨɛɵɬɨɣ ɪɭɞɧɨɣ ɦɚɫɫɵ: 

     Vʢʓ = ∑ Vʒʞʟ ∙ ʙʙ ∙ ͳͲͲͲ/ሺʐʐʚ ∙ ʙʜሻ,  ˏଷ/ͳͲͲͲ˕                                         ሺͳ.ͳሻ 

 
ɝɞɟ Vʢʓ - ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɛɥɨɤɟ,  ˏଷ; 
      ∑ Vʒʞʟ - ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɛɥɨɤɟ,  ˏଷ; 
      ʐʐʚ - ɛɚɥɚɧɫɨɜɵɟ ɡɚɩɚɫɵ ɛɥɨɤɚ, ɬ. 

 Vʢʓ = Ͷ͹Ͳͳ ∙ Ͳ,ͻ͵͹ ∙ ͳͲͲͲ/ሺʹͷͺ͹ʹͲͲ ∙ Ͳ,ͻͺͻሻ = ͳ,͹ʹ ,  ˏଷ/ͳͲͲͲ˕                          
 

2) ɍɞɟɥɶɧɚɹ ɞɥɢɧɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ , ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 1000ɬ 
ɞɨɛɵɬɨɣ ɪɭɞɧɨɣ ɦɚɫɫɵ: 

   Lʢʓ = ∑ Lʒʞʟ ∙ ʙʙ ∙ ͳͲͲͲ/ሺʐʐʚ ∙ ʙʜሻ, ˏ/ͳͲͲͲ˕                                               ሺͳ.ʹሻ 

 
ɝɞɟ  Lʢʓ – ɭɞɟɥɶɧɚɹ ɞɥɢɧɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɛɥɨɤɟ, ˏ; 

   ∑ Lʒʞʟ - ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ ɛɥɨɤɟ, ɦ; 
   ʐʐʚ - ɛɚɥɚɧɫɨɜɵɟ ɡɚɩɚɫɵ ɛɥɨɤɚ, ɬ. 

 Lʢʓ = ͵ͺͶ ∙ Ͳ,ͻ͵͹ ∙ ͳͲͲͲ/ሺʹͷͺ͹ʹͲͲ ∙ Ͳ,ͻͺͻሻ = Ͳ,Ͳͻ͸ ˏ/ͳͲͲͲ˕                                
 

1.2.4 Ɋɚɫɱɟɬ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 

 
Ɋɚɫɱɟɬ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɨ ɜɚɪɢɚɧɬɭ ɜɫɤɪɵɬɢɹ, ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.  
 

Ɍɚɛɥɢɰɚ 1.3- Ɋɚɫɱɟɬ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɨ ɜɚɪɢɚɧɬɭ ɜɫɤɪɵɬɢɹ     
                     

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɉɚɪɚɦɟɬɪɵ ȼɵɪɚɛɨɬɨɤ 
ɋɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ 1 ɦ, 
ɪɭɛ. 

Ʉɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ, ɪɭɛ. Ⱦɥɢɧɚ, 

ɦ 
ɋɟɱɟɧɢɟ ɜ 

ɩɪɨɯɨɞɤɟ, ɦ 
Ɉɛɴёɦ, ɦ 

ɋɬɜɨɥɵ 

ɋɤɢɩɨɜɨɣ 1180 58,1 68558 4500 308511000 

Ʉɥɟɬɶɟɜɨɣ 1155 44,2 51051 4600 234834600 
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Ƚɪɭɡɨɜɨɣ 918 44,2 40575,6 4600 186647760 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 

Ɂɚɤɥɚɞɨɱɧɵɣ 937 44,2 41415,4 4600 190510840 

ȼɟɧɬɢɥɹɰɢɨɧɧɵɣ 1155 44,2 51051 4600 234834600 

ɂɬɨɝɨ 5345 44,2 252651   1155338800 

      
Ƚɨɪɢɡɨɧɬ -900 ɦ 

Ɉɬɤɚɬɨɱɧɵɣ 

ɤɜɟɪɲɥɚɝ 510 8 4080 2100 8568000 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 

ɤɜɟɪɲɥɚɝ 505 8 4040 2100 8484000 

Ɉɬɤɚɬɨɱɧɵɣ 

Ɉɪɬ 800 8 6400 2100 13440000 

Ɉɬɤɚɬɨɱɧɵɣ 

ɲɬɪɟɤ 2200 8 17600 2100 36960000 

Ɉ.Ⱦ - - 8000 5000 40000000 

ɂɬɨɝɨ 4015 
 

40120 
 

107452000 

      

Ƚɨɪɢɡɨɧɬ -1050ɦ  

Ɉɬɤɚɬɨɱɧɵɣ ɤɜɟɪɲɥɚɝ 510 12 6120 2200 13464000 

Ɉɬɤɚɬɨɱɧɵɣ ɲɬɪɟɤ 3330 12 39960 2200 87912000 

Ɉɬɤɚɬɨɱɧɵɣ ɨɪɬ 3200 12 38400 2200 84480000 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.3 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 

ɤɜɟɪɲɥɚɝ 505 12 6060 2200 13332000 

Ɉ.Ⱦ ɨɫɧɨɜɧɨɣ - - 28000 5000 140000000 

Ɉ.Ⱦ. ɜɫɩɨɦɨɝ. - - 6000 5000 30000000 

ɂɬɨɝɨ 7545 
 

124540 
 

369188000 

      

      
ȼɫɟɝɨ ɩɨ ɜɚɪɢɚɧɬɭ 16775 

 
417311 

 
1631978800 
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ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸ ɩɨ ɮɨɪɦɭɥɟ: 
     ʙʢʓ = ∑ ʙʏʒ , ˓˖˄/˕ ∙ ˆˑˇ                                                                                                ሺͳ.͵ሻ 

 
ɝɞɟ ∑ ʙ - ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɜɚɪɢɚɧɬɭ ɜɫɤɪɵɬɢɹ, ɪɭɛ.; 
      ʏʒ - ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ, ɬ. ʙʢʓ = ͳ͸͵ͳͻ͹ͺͺͲͲʹ,ͷ ∙ ͳͲ଺ = ͸ͷʹ,͹ͻ ˓˖˄/˕ ∙ ˆˑˇ                                                                        

 
ɍɞɟɥɶɧɵɣ ɨɛɴɟɦ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɸ ɩɨ ɮɨɪɦɭɥɟ: 
    Vʢʓ = ∑ V ∙ ͳͲͲͲʐ , ˏଷ/ͳͲͲͲ ˕                                                                                     ሺͳ.Ͷሻ 

 
ɝɞɟ ∑ V - ɨɛɴɟɦ ɜɵɪɚɛɨɬɨɤ ɩɨ ɜɚɪɢɚɧɬɭ ɜɫɤɪɵɬɢɹ, ˏଷ; 
       Ȼ- ɛɚɥɚɧɫɨɜɵɟ ɡɚɩɚɫɵ, ɬ. 

      ʐ = m ∙ L ∙ B ∙ ɀ, ˏଷ                                                                                                      ሺͳ.ͷሻ 
 

ɝɞɟ m - ɦɨɳɧɨɫɬɶ ɪɭɞɧɨɝɨ ɬɟɥɚ, ɦ; 
      L - ɞɥɢɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨ ɩɪɨɫɬɢɪɚɧɢɸ, ɦ; 
      B – ɞɥɢɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨ ɩɚɞɟɧɢɸ, ɦ; 
      ɀ – ɨɛɴɟɦɧɵɣ ɜɟɫ ɪɭɞɵ, ɬ/ˏଷ. 

     Ȼ = ʹͶ,ͷ ∙ ͳͳͲͲ ∙ ͶͲͲ ∙ Ͷ,Ͷ = Ͷ͹Ͷ͵ʹͲͲͲ ˕                                                                         
       Vʢʓ = Ͷͳ͹͵ͳͳ ∙ ͳͲͲͲͶ͹Ͷ͵ʹͲͲͲ = ͺ,͹ͻ ˏଷ/ͳͲͲͲ ˕                                                                              
 
ɉɨɬɨɧɧɭɸ ɫɬɚɜɤɭ ɚɦɨɪɬɢɡɚɰɢɢ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɸ ɩɨ 

ɮɨɪɦɭɥɟ:      ˃ = ∑ ʙʐ , ˓˖˄/˕                                                                                                               ሺͳ.͸ሻ 

 

ɝɞɟ ∑ ʙ - ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɜɚɪɢɚɧɬɭ ɜɫɤɪɵɬɢɹ, ɪɭɛ.; 
       Ȼ- ɛɚɥɚɧɫɨɜɵɟ ɡɚɩɚɫɵ, ɬ. 

   ˃ = ͳ͸͵ͳͻ͹ͺͺͲͲͶ͹Ͷ͵ʹͲͲͲ = ͵Ͷ,Ͷͳ ˓˖˄/˕                                                                                      
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1.2.5  Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɧɚ ɪɭɞɧɢɤɟ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɧɚ ɪɭɞɧɢɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.4 

 

Ɍɚɛɥɢɰɚ 1.4- ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɭɞɧɢɤɚ. 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 

Nɪ, 
ɞɧɟɣ 

nɫ

ɦ 

ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ,  
ɱɚɫ. 

Ɍɫɦ Ɍɫɭɬ Ɍɦɟɫ Ɍɝɨɞ 
ɋ ɩɪɟɪɵɜɧɵɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɨɰɟɫɫɨɦ 

305 3 7 21 520 6240 
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2    ɆȿɏȺɇɂɁȺɐɂə ȻɍɊɈȼɕɏ ɂ ɉɈȽɊɍɁɈɑɇɈ-ȾɈɋɌȺȼɈɑɇɕɏ 
ɊȺȻɈɌ 

 
2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ ɨɬɞɟɥɟɧɢɹ ɝɨɪɧɨɣ ɦɚɫɫɵ ɨɬ ɦɚɫɫɢɜɚ 

 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɟɫɬɶ 3 ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɫɩɨɫɨɛɚ ɨɬɞɟɥɟɧɢɹ    

ɝɨɪɧɨɣ ɦɚɫɫɵ ɨɬ ɦɚɫɫɢɜɚ : 
-Ɇɟɯɚɧɢɱɟɫɤɢɣ 
-Ȼɭɪɨɜɡɪɵɜɧɨɣ 
-Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 
Ɇɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ  ɪɟɠɭɳɟɝɨ   ɢɧɫɬɪɭɦɟɧɬɚ ɤɨɬɨɪɵɣ 

ɪɚɡɪɭɲɚɟɬ ɜɟɫɶ ɢɥɢ ɱɚɫɬɶ ɡɚɛɨɹ. ɗɧɟɪɝɨёɦɤɨɫɬɶ ɷɬɨɝɨ ɫɩɨɫɨɛɚ, ɬ.ɟ. ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ 
ɧɚ ɟɞɢɧɢɰɭ ɨɛɴɟɦɚ ɪɚɡɪɭɲɚɟɦɨɣ ɩɨɪɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 0,2 – 1,7 ɤȼɬɱ/ɦ3.  

ɉɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɫɩɨɫɨɛɟ ɩɨɪɨɞɚ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɦɚɫɫɢɜɚ ɧɚɩɨɪɧɨɣ ɫɬɪɭёɣ 
ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɢɡ ɦɨɧɢɬɨɪɚ ɢɥɢ ɤɨɝɞɚ ɩɨɪɨɞɚ ɫɨ ɞɧɚ ɜɨɞɨёɦɚ ɜɦɟɫɬɟ ɫ ɜɨɞɨɣ 
ɜɫɚɫɵɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ɗɧɟɪɝɨёɦɤɨɫɬɶ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɪɚɜɧɚ 
0,4 – 4 ɤȼɬɱ/ɦ3, ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɜ ɞɜɚ ɪɚɡɚ ɦɟɧɶɲɟ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɛɭɪɨɜɡɪɵɜɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɞɝɨɬɨɜɤɢ ɨɛɴɹɫɧɹɟɬɫɹ 
ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɨɦ ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɪɢ ɜɡɪɵɜɟ ɜɡɪɵɜɱɚɬɨɝɨ 
ɜɟɳɟɫɬɜɚ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɟɟ ɜ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɩɪɨɞɭɤɬɨɜ ɜɡɪɵɜɚ ɢ 
ɷɧɟɪɝɢɸ ɜɡɪɵɜɧɨɣ ɜɨɥɧɵ, ɤɨɬɨɪɚɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ, ɩɪɟɜɵɲɚɸɳɟɣ 
ɢɥɢ ɪɚɜɧɨɣ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɜ ɞɜɢɠɟɧɢɟ ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ 
ɜɨɜɥɟɤɚɸɬɫɹ ɛɨɥɶɲɢɟ ɨɛɴёɦɵ ɫɪɟɞɵ. ɉɨɷɬɨɦɭ ɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɨɫɬɚɸɬɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɦ ɫɪɟɞɫɬɜɨɦ ɪɚɡɪɭɲɟɧɢɹ ɛɨɥɶɲɢɯ ɨɛɴёɦɨɜ 
 ɝɨɪɧɵɯ ɩɨɪɨɞ, ɨɬɥɢɱɚɸɬɫɹ ɛɵɫɬɪɨɬɨɣ ɢɫɩɨɥɧɟɧɢɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦɢ 
ɡɚɬɪɚɬɚɦɢ, ɡɚɧɢɦɚɹ ɜ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɜɫɟɝɨ 12-20 %. 
ɉɪɢ ɜɵɛɨɪɟ ɫɩɨɫɨɛɚ ɨɬɞɟɥɟɧɢɹ ɝɨɪɧɨɣ ɦɚɫɫɵ ɨɬ ɦɚɫɫɢɜɚ, ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ 
ɨɛɳɚɹ ɨɰɟɧɤɚ ɛɭɪɨɜɡɪɵɜɧɨɝɨ ɫɩɨɫɨɛɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɬɪёɯ ɨɫɧɨɜɧɵɯ ɤɪɢɬɟɪɢɹɯ: 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɝɨ ɞɥɹ ɡɚɞɚɧɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
ɫɩɨɫɨɛɚ ɨɬɞɟɥɟɧɢɹ ɝɨɪɧɨɣ ɦɚɫɫɵ ɨɬ ɦɚɫɫɢɜɚ ɪɟɲɚɸɳɭɸ ɪɨɥɶ ɢɝɪɚɟɬ,  
ɩɪɟɠɞɟ ɜɫɟɝɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɬ.ɤ. ɨɧ ɪɚɜɟɧ f-10 ɩɨ ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ 
ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ ɬɨ ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɵɦ ɛɭɞɟɬ ɛɭɪɨɜɡɪɵɜɧɨɣ ɫɩɨɫɨɛ ɨɬɞɟɥɟɧɢɹ 
ɝɨɪɧɨɣ ɦɚɫɫɵ ɨɬ ɦɚɫɫɢɜɚ. 

 
 
2.1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ ɛɭɪɟɧɢɹ ɢ ɟɝɨ ɦɟɯɚɧɢɡɚɰɢɹ 

 
 
Ɋɚɡɧɨɨɛɪɚɡɧɵɟ ɢ ɫɥɨɠɧɵɟ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɡɪɚɛɨɬɤɢ ɪɭɞ ɰɜɟɬɧɵɯ 

ɦɟɬɚɥɥɨɜ ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ 
ɜɵɩɨɥɧɟɧɢɸ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ, ɚ ɨɧɢ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɩɪɟɞɟɥɹɸɬ 
ɲɢɪɨɬɭ ɞɢɚɩɚɡɨɧɚ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɬɢɩɨɪɚɡɦɟɪɨɜ ɦɚɲɢɧ. 
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Ʉ ɮɚɤɬɨɪɚɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɢ ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ 
ɦɚɲɢɧ, ɨɬɧɨɫɹɬɫɹ: 

-ɜɵɫɨɤɚɹ ɤɪɟɩɨɫɬɶ ɢ ɚɛɪɚɡɢɜɧɨɫɬɶ ɪɭɞ; 
-ɪɚɡɧɨɨɛɪɚɡɢɟ ɩɥɨɳɚɞɟɣ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɨɱɢɫɬɧɵɯ ɡɚɛɨɟɜ; 
-ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɝɪɚɧɢɱɟɧɢɸ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ (ɩɵɥɶ, ɝɚɡ, 

ɦɚɫɥɹɧɵɣ ɬɭɦɚɧ); 
-ɤɪɭɬɵɟ ɩɨɜɨɪɨɬɵ, ɨɝɪɚɧɢɱɟɧɧɵɟ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɨɤ, 

ɩɥɨɯɚɹ ɜɢɞɢɦɨɫɬɶ, ɧɟɪɨɜɧɚɹ ɢ ɨɛɜɨɞɧɟɧɧɚɹ ɩɨɱɜɚ, ɧɚɥɢɱɢɟ ɩɨɞɴёɦɨɜ ɢ ɫɩɭɫɤɨɜ, 
ɡɚɬɪɭɞɧɹɸɳɢɯ ɦɨɛɢɥɶɧɨɫɬɶ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɢ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɤɨɧɫɬɪɭɤɰɢɹ ɦɚɲɢɧ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ: 
-ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɪɚɡɦɟɪɚɯ 

ɢ ɦɚɫɫɟ, ɱɬɨ ɠɟɥɚɬɟɥɶɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɤɪɚɳɟɧɢɹ ɬɢɩɨɪɚɡɦɟɪɨɜ ɢ ɭɧɢɮɢɤɚɰɢɢ 
ɭɡɥɨɜ; 

-ɧɚɞɟɠɧɨɫɬɶ ɜ ɪɚɛɨɬɟ ɢ ɭɞɨɛɫɬɜɨ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ;  
-ɚɜɬɨɧɨɦɧɨɫɬɶ ɩɪɢɜɨɞɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɪɚɧɢɬɶ ɫɥɨɠɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɢ 

ɪɚɛɨɬɵ ɩɨ ɢɯ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɦɭ ɧɚɪɚɳɢɜɚɧɢɸ; 
-ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɦɨɳɧɨɫɬɶ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 
-ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
-ɷɤɨɧɨɦɢɱɧɨɫɬɶ. 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɩɨɫɨɛɵ, ɤɨɬɨɪɵɟ ɩɨ 

ɯɚɪɚɤɬɟɪɭ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɨɜɵɯ ɧɚɝɪɭɡɨɤ ɢ ɪɚɛɨɬɵ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɡɚɛɨɟ 
ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɱɟɬɵɪɟ ɫɩɨɫɨɛɚ: 

- ɍɞɚɪɧɵɣ; 
- ȼɪɚɳɚɬɟɥɶɧɵɣ; 
- ɍɞɚɪɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɣ; 
- ȼɪɚɳɚɬɟɥɶɧɨ-ɭɞɚɪɧɵɣ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢ ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɫɩɨɫɨɛɚɯ ɛɭɪɟɧɢɹ, ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2. 
 

Ɍɚɛɥɢɰɚ 2.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢ ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɛɭɪɟɧɢɹ 

 

ɋɩɨɫɨɛ ɛɭɪɟɧɢɹ Ʉɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ Ɍɢɩ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼɪɚɳɚɬɟɥɶɧɵɣ 
ɞɨ 2 

 
2-6 

Ɋɭɱɧɵɟ ɫɜɟɪɥɚ, 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɫɜɟɪɥɚ; 

ɤɨɥɨɧɤɨɜɵɟ ɫɜɟɪɥɚ 

ɍɞɚɪɧɵɣ 2-20 

ɉɟɪɟɧɨɫɧɵɟ ɬɟɥɟɫɤɨɩɧɵɟ 
ɩɟɪɮɨɪɚɬɨɪɵ, ɛɭɪɨɜɵɟ ɤɚɪɟɬɤɢ 

ɫ ɛɭɪɢɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ 
ɭɞɚɪɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɍɞɚɪɧɨ-
ɜɪɚɳɚɬɟɥɶɧɵɣ 

2-20 ɉɨɝɪɭɠɧɵɟ ɩɧɟɜɦɨɭɞɚɪɧɢɤɢ 

ȼɪɚɳɚɬɟɥɶɧɨ-
ɭɞɚɪɧɵɣ 

2-16 Ȼɭɪɨɜɵɟ ɝɨɥɨɜɤɢ 
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Ⱥɧɚɥɢɡɢɪɭɹ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɢ ɭɱɢɬɵɜɚɹ ɤɪɟɩɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ f=10, ɩɪɢɧɢɦɚɸ 
ɭɞɚɪɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɣ ɫɩɨɫɨɛ ɛɭɪɟɧɢɹ. 

 
 
2.2  Ȼɭɪɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
  ȼɵɛɨɪ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɟɝɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ 

ɩɪɢɦɟɧɟɧɢɹ, ɨɰɟɧɤɢ   ɞɨɫɬɨɢɧɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ, ɟɝɨ ɫɬɨɢɦɨɫɬɢ, ɚ ɬɚɤɠɟ 
ɫɬɨɢɦɨɫɬɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ.  

ɉɪɢɧɹɬɨɟ   ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ  ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
- Ɉɛɟɫɩɟɱɢɜɚɬɶ ɡɚɞɚɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 
- Ɉɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɭɸ ɧɚɞёɠɧɨɫɬɶ; 
- Ɉɛɟɫɩɟɱɢɜɚɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɬɪɭɞɨёɦɤɨɫɬɶ ɢ ɫɬɨɢɦɨɫɬɶ; 
- Ɉɛɟɫɩɟɱɢɜɚɬɶ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
 Ʉɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
    -ɋɨɨɬɜɟɬɫɬɜɢɟ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ  
 (ɝɚɛɚɪɢɬɵ; ɜɟɥɢɱɢɧɚ ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ ɭɤɥɨɧɚ; ɬɢɩ ɩɪɢɜɨɞɚ ɢ ɯɨɞɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ); 
-ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɢ (ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɫɬɨɢɦɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɥɭɠɢɜɚɧɢɹ ɢ ɡɚɩɚɫɧɵɯ ɞɟɬɚɥɟɣ; ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɫɬɶ ɭɡɥɨɜ; ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɣ 
ɷɧɟɪɝɢɢ); 

-Ȼɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɩɵɥɟ-, ɲɭɦɨɩɨɞɚɜɥɟɧɢɟ; ɡɚɳɢɬɚ ɨɬ ɡɚɤɨɥɨɜ); 
-ɇɚɞɟɠɧɨɫɬɶ (ɛɟɡɨɬɤɚɡɧɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ); 
-Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɷɬɢɦɢ ɤɪɢɬɟɪɢɹɦɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɹɬɵ ɛɭɪɨɜɵɟ ɭɫɬɚɧɨɜɤɢ 

ɬɢɩɚ ɍȻɒ-312Ⱥ ɢ Atlas Copco Boomer 282. Ɋɢɫɭɧɨɤ 2.1 Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.2. 

 

 
 
 
 

                          ɚ)        
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                          ɛ)              
 
 

Ɋɢɫɭɧɨɤ 2.1  -ɍɫɬɚɧɨɜɤɢ :ɚ) Atlas Copco Boomer 282.  ɢ ɛ) ɍȻɒ-312Ⱥ 
 
 

  2.2.1 ȼɵɛɨɪ  ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɛɭɪɟɧɢɹ 
 

ȼ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 
ɫɨɫɬɚɜɧɵɟ ɛɭɪɵ ɫɨ ɫɴɟɦɧɵɦɢ ɤɨɪɨɧɤɚɦɢ, ɚɪɦɢɪɨɜɚɧɧɵɟ ɬɜɟɪɞɵɦɢ ɫɩɥɚɜɚɦɢ. 

Ɍɢɩɵ ɜɵɩɭɫɤɚɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɤɨɪɨɧɨɤ ɩɪɢɜɟɞɟɧɵ ɜ ȽɈɋɌ 17196-71.  
ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɨɪɨɞɵ ɜɹɡɤɢɟ ɦɨɧɨɥɢɬɧɵɟ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 17196-71 

ɩɪɢɧɢɦɚɸ ɤɨɪɨɧɤɭ ɞɨɥɨɬɱɚɬɭɸ ɩɥɚɫɬɢɧɱɚɬɭɸ (ɄȾɉ) – Ɋɢɫɭɧɨɤ 2.2. Ɍɚɤ ɤɚɤ 
ɩɨɪɨɞɵ ɢɦɟɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ f=10 ɢ ɨɬɧɨɫɹɬɫɹ ɤ ɤɪɟɩɤɢɦ ɩɨɪɨɞɚɦ, ɬɨ 
ɤɨɪɨɧɤɚ ɚɪɦɢɪɭɟɬɫɹ ɬɜɟɪɞɵɦ ɫɩɥɚɜɨɦ ȼɄ15. Ʉɨɪɩɭɫ ɤɨɪɨɧɤɢ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ 
ɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɢ 35ɏȽɋȺ.  

Ɍɢɩɨɪɚɡɦɟɪɵ ɤɨɪɨɧɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ȽɈɋɌ 17196-71. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɞɚɧɧɵɦɢ ɝɨɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɢɧɢɦɚɸ ɛɭɪɨɜɵɟ ɤɨɪɨɧɤɢ 
ɞɢɚɦɟɬɪɨɦ dk=46 ɦɦ ɦɚɪɤɢ ɄȾɉ46-32. 

ȽɈɋɌɨɦ 17196-71 ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɤɨɧɢɱɟɫɤɨɟ ɢ ɪɟɡɶɛɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ 
ɤɨɪɨɧɨɤ ɫɨ ɲɬɚɧɝɚɦɢ.  Ⱦɥɹ ɞɚɧɧɵɯ ɝɨɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɢɧɢɦɚɸ 
ɛɭɪɨɜɭɸ ɲɬɚɧɝɭ ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɢɡ ɤɪɭɝɥɨɣ ɫɬɚɥɢ ɞɢɚɦɟɬɪɨɦ dɲ=38 ɦɦ  

 

                                                   
 

Ɋɢɫɭɧɨɤ 2.2 Ʉɨɪɨɧɤɚ ɞɨɥɨɬɱɚɬɚɹ ɩɥɚɫɬɢɧɱɚɬɚɹ 
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2.2.2 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɟɧɢɹ 
 
Ɋɚɫɱɟɬ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ ɍȻɒ-312Ⱥ: 
 
ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɦɟɠɞɭ ɭɞɚɪɚɦɢ (ɩɨ Ɉ. Ⱦ. Ⱥɥɢɦɨɜɭ ɢ Ʌ. Ɍ. Ⱦɜɨɪɧɢɤɨɜɭ): 
       Ȧ = ͷ ∗ (ȺɭͳͲ + ͳ) − Ͳ,͹ ∗ f, ɝɪɚɞ                                                                               ሺʹ.ͳሻ 

 
ɝɞɟ Ⱥɭ - ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɩɨɪɲɧɹ ɭɞɚɪɧɢɤɚ, Ⱦɠ;  

  f - ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. 
 

Ȧ = ͷ ∗ (ͻͺͳͲ + ͳ) − Ͳ,͹ ∗ ͳͲ = Ͷ͹ ɝɪɚɞ                                                                           
 
ɑɢɫɥɨ ɭɞɚɪɨɜ ɡɚ ɨɞɢɧ ɨɛɨɪɨɬ ɛɭɪɚ: 
       m = ͵͸Ͳ

Ȧ = ͵͸ͲͶ͹ = ͹,͹                                                                                                 ሺʹ.ʹሻ 

 
Ɋɚɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ: 
       n୷ = ͵͵,͵ + ͷͲͲͲ ∗ f

Ⱥɭ
ଶ , Ƚɰ                                                                                            ሺʹ.͵ሻ 

 
ɝɞɟ Ⱥɭ - ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɩɨɪɲɧɹ ɭɞɚɪɧɢɤɚ, Ⱦɠ. 

 n୷ = ͵͵,͵ + ͷͲͲͲ ∗ ͳͲͻͺଶ = ͵ͺ,ͷ ≈ ͵ͺȽɰ                                                                          
 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɭɪɚ: 
       n = ͸Ͳ ∗ n୷m = ͸Ͳ ∗ ͵ͺ͹,͹ = ʹͻ͸ ɦɢɧ−ଵ                                                                      ሺʹ.Ͷሻ 

 
 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɛɭɪɟ: 
       M = ͷͲͲ − ʹͷ ∗ f                                                                                                          ሺʹ.ͷሻ 
 

ɝɞɟ f - ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. 
 M = ͷͲͲ − ʹͷ ∗ ͳͲ = ʹͷͲ ɇ                                                                                               
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Ɇɟɯɚɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ: 
       𝑉ɦ = ͳͲͲ ∗ ሺʹͲ − fሻ                                                                                                      ሺʹ.͸ሻ 
 

ɝɞɟ f - ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. 
 𝑉ɦ = ͳͲͲ ∗ ሺʹͲ − ͳͲሻ = ͳͲͲͲ ɦɦ/ɦɢɧ                                                                           
 
Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɍȻɒ-312Ⱥ: 
       Qɬɟɯ = ͸Ͳtɛɭɪ + tɜɫɩɨɦ

, ɲɩɦ/ɱ                                                                                  ሺʹ.͹ሻ 

 
ɝɞɟ tɛɭɪ - ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪɚ ɞɥɢɧɨɣ 1 ɦ, ɦɢɧ;                                                                               tɜɫɩɨɦ - ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɢ ɛɭɪɟɧɢɹ ɲɩɭɪɚ ɞɥɢɧɨɣ 1 ɦ, ɦɢɧ. 

       tɛɭɪ= ͳvˏ ∗ n ∗ k଴ , ˏˋː                                                                                                              ሺʹ.ͺሻ 

 
ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɧɚ ɭɫɬɚɧɨɜɤɟ; 
      k଴ = Ͳ,ͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ; 
      𝑉ɦ - ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ, ɦ/ɦɢɧ. 
 tɛɭɪ = ͳͳ ∗ ʹ ∗ Ͳ,ͺ = Ͳ,͸ ˏˋː                                                                                                 

      tɜɫɩɨɦ = tˏ˃ː + tˑ˘+୲ˍ,ˏˋː   + tˍ, ˏˋː                                                                                                        ሺʹ.ͻሻ 
                   

ɝɞɟ tɦɚɧ = 0,25…0,5 ɦɢɧ – ɜɪɟɦɹ ɦɚɧɟɜɪɨɜ ɦɚɲɢɧɵ, ɫɜɹɡɚɧɧɨɟ ɫ ɟɟ ɭɫɬɚɧɨɜɤɨɣ ɢ   
ɩɟɪɟɭɫɬɚɧɨɜɤɨɣ; 
       tɨɯ = 0,25…0,5 -  ɜɪɟɦɹ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɛɭɪɨɜɨɣ ɦɚɲɢɧɵ ɨɬɧɟɫɟɧɧɨɟ ɤ 1 ɦ     
ɲɩɭɪɚ; 
       tɤ = 0,1 ɦɢɧ - ɜɪɟɦɹ ɧɚ ɡɚɦɟɧɭ ɤɨɪɨɧɨɤ. tɜɫɩɨɦ = Ͳ,Ͷ + Ͳ,Ͷ + Ͳ,ͳ = Ͳ,ͻ ˏˋː                                                                                   

 Qɬɟɯ = ͸ͲͲ,͸ + Ͳ,ͻ = ͶͲ ɲɩɦ/ɱ                                                                                             
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɍȻɒ-312Ⱥ: 
 

Иɡɦ. Лɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫɶ Даɬа 

Лɢɫɬ 

30 
ɂȽȾȽɢȽ ɋɎɍ.Ⱦɉ- 21.05.04.09 – 2021 ɉɁ 



 Qɫɦ ɷ = T − ሺtɩɡ + tɩɡ
´ + tɨ + tɜɡɪሻtɛɭɪ + tɜɫɩɨɦ

 , ɬ/ɫɦ                                                                 ሺʹ.ͳͲሻ 

 
ɝɞɟ T = 480 ɦɢɧ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ; 
       tɩɡ = 10 ɦɢɧ – ɜɪɟɦɹ ɨɛɳɢɯ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɡɚ       
ɫɦɟɧɭ (2,5 % ɨɬ 480 ɦɢɧ);         tɩɡ

´  = 45 ɦɢɧ (9,5 % ɨɬ 480 ɦɢɧ); 𝑡ɨ = 48 ɦɢɧ – ɜɪɟɦɹ ɨɬɞɵɯɚ ɛɭɪɢɥɶɳɢɤɚ (10 % 
ɨɬ 480 ɦɢɧ); 
       tɩɟɪ = 57 ɦɢɧ – ɜɪɟɦɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɟɪɟɪɵɜ, ɫɜɹɡɚɧɧɵɣ ɫ ɜɟɞɟɧɢɟɦ 
ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ (12 % ɨɬ 480 ɦɢɧ). 

 Qɫɦ ɷ = ͶʹͲ − ሺͳͲ,ͷ + Ͷͷ + Ͷͺ + ͷ͹ሻͲ,͸ + Ͳ,ͻ = ͳ͹͵ ɦ/ɫɦ                                                      
 
Ƚɨɞɨɜɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɍȻɒ-312Ⱥ: 
       Qɷɤɫ

ɝ = Qɷɤɫ ∙ (ɇ − n୮) ∙ S  ɲɩɦ/ɝɨɞ                                                                      ሺʹ.ͳͳሻ 
ɝɞɟ H = 305 - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɦɚɲɢɧɵ ɜ ɝɨɞɭ; 

 nɪ = 30…45 – ɱɢɫɥɨ ɪɟɦɨɧɬɧɵɯ ɞɧɟɣ ɭɫɬɚɧɨɜɤɢ  ɜ ɝɨɞɭ; 
 s = 3 – ɱɢɫɥɨ ɫɦɟɧ ɜ ɫɭɬɤɢ. 
  Qɷɤɫ

ɝ = ͳ͹͵ ∙ ሺ͵Ͳͷ − ͵ͷሻ ∙ ͵ = ͳͶͲͳ͵Ͳ ɲɩɦ/ɝɨɞ                                                            
 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɍȻɒ-312Ⱥ: 
 
Ɋɚɛɨɱɢɣ ɩɚɪɤ ɭɫɬɚɧɨɜɨɤ ɍȻɒ-312Ⱥ: 
      Nɪɚɛ = Vɫɦ ɛQɫɦ ɷ                                                                                                                   ሺʹ.ͳʹሻ 

 
ɝɞɟ Qɫɦ ɛ- ɩɥɚɧ ɩɨ ɛɭɪɟɧɢɸ ɜ ɫɦɟɧɭ, ɲɩɦ/ɫɦ. 

ɉɥɚɧ ɩɨ ɛɭɪɟɧɢɸ ɜ ɫɦɟɧɭ ɨɩɪɟɞɟɥɹɸ ɩɨ ɮɨɪɦɭɥɟ: 
       Q˔ˏˈː = Qˇˑ˄˔ˏˈː

 ∙ ɀ ɲɩɦ/ɝɨɞ/ɝɨɞ                                                                                                               ሺʹ.ͳ͵ሻ 
 
 

ɝɞɟ - ɜɵɯɨɞ ɪɭɞɵ ɫ 1 ɩ.ɦ. ɲɩɭɪɚ, ɦ3ɦ; 
  ɀ- ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ, ɦ3/ɬ. 
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V˔ˏ.˄ = ʹ͹͹͹,ͺͲ,ͻ͸ ∙ Ͷ,Ͷ = ͸ͷ͹ ɲɩɦ/ɝɨɞ                                                                                      Nɪɚɛ = ͸ͷ͹ͳ͹͵ = ͵,ͺ                                                                                                                  
 
ɉɪɢɧɢɦɚɸ Nɪɚɛ = Ͷ 
ɂɧɜɟɧɬɚɪɧɵɣ ɩɚɪɤ ɭɫɬɚɧɨɜɨɤ ɍȻɒ-312Ⱥ: 
      Nɢɧɜ = NɪɚɛKɝ

                                                                                                                  ሺʹ.ͳͶሻ  
 

ɝɞɟ Kɝ = 0,85 – ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ. 
  Nɢɧɜ = ͶͲ,ͺͷ = Ͷ,͹                                                                                                                     
 

ɉɪɢɧɢɦɚɸ  Nɢɧɜ = ͷ 
 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɸ 5 ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɍȻɒ-312Ⱥ 
 
ɋɪɚɜɧɢɜɚɹ ɡɧɚɱɟɧɢɟ ɝɨɞɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɭɞɧɢɤɚ ɩɨ ɛɭɪɟɧɢɸ (Vɝ ≈ 

591856 ɲɩɦ/ɝɨɞ) ɫ  ɝɨɞɨɜɨɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 6 ɛɭɪɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ ɍȻɒ-312Ⱥ (Qɷɤɫ

ɝ =ͳͶͲͳ͵Ͳ5 = 700650 ɲɩɦ/ɝɨɞ), ɢɦɟɟɦ Qɷɤɫ
ɝ > Vɝ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɹɬɵɟ ɭɫɬɚɧɨɜɤɢ ɍȻɒ-312Ⱥ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɡɚɞɚɧɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɭɞɧɢɤɚ. 

  
Ɋɚɫɱɟɬ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɟɧɢɹ ɭɫɬɚɧɨɜɤɨɣ Boomer 282: 
 
ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɦɟɠɞɭ ɭɞɚɪɚɦɢ (ɩɨ Ɉ. Ⱦ. Ⱥɥɢɦɨɜɭ ɢ Ʌ. Ɍ. Ⱦɜɨɪɧɢɤɨɜɭ): 
       Ȧ = ͷ ∗ (ȺɭͳͲ + ͳ) − Ͳ,͹ ∗ f, ɝɪɚɞ                                                                            ሺʹ.ͳͷሻ 

 
ɝɞɟ Ⱥɭ - ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɩɨɪɲɧɹ ɭɞɚɪɧɢɤɚ, Ⱦɠ;  

 f - ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. 
 

Ȧ = ͷ ∗ (ͷ͸,͸ͳͲ + ͳ) − Ͳ,͹ ∗ ͳͲ = ʹ͸,ͳ ≈ ʹ͸ ɝɪɚɞ                                                         
 
ɑɢɫɥɨ ɭɞɚɪɨɜ ɡɚ ɨɞɢɧ ɨɛɨɪɨɬ ɛɭɪɚ: 
       m = ͵͸Ͳ

Ȧ = ͵͸Ͳʹ͸ = ͳͶ                                                                                               ሺʹ.ͳ͸ሻ 
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Ɋɚɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ: 
       n୷ = ͵͵,͵ + ͷͲͲͲ ∗ f

Ⱥɭ
ଶ , Ƚɰ                                                                                         ሺʹ.ͳ͹ሻ 

 
ɝɞɟ Ⱥɭ - ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɩɨɪɲɧɹ ɭɞɚɪɧɢɤɚ, Ⱦɠ. 

 n୷ = ͵͵,͵ + ͷͲͲͲ ∗ ͳͲͷ͸,͸ଶ = Ͷͺ,ͻͳ ≈ ͶͻȽɰ                                                                        
 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɭɪɚ: 
       n = ͸Ͳ ∗ n୷m = ͸Ͳ ∗ ͶͻͳͶ = ʹͳͲ ɦɢɧ−ଵ                                                                    ሺʹ.ͳͺሻ 

 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɛɭɪɟ: 
       M = ͷͲͲ − ʹͷ ∗ f                                                                                                        ሺʹ.ͳͻሻ 
 

ɝɞɟ f - ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. 
 M = ͷͲͲ − ʹͷ ∗ ͳͲ = ʹͷͲ ɇ                                                                                               
 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ: 
       𝑉ɦ = ͳͲͲ ∗ ሺʹͲ − fሻ                                                                                                    ሺʹ.ʹͲሻ 
 

ɝɞɟ f - ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. 
 𝑉ɦ = ͳͲͲ ∗ ሺʹͲ − ͳͲሻ = ͳͲͲͲ ɦɦ/ɦɢɧ                                                                            

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɍȻɒ-312Ⱥ: 
      Qɬɟɯ = ͸Ͳtɛɭɪ + tɜɫɩɨɦ

, ɲɩɦ/ɱ                                                                                ሺʹ.ʹͳሻ 

 
ɝɞɟ tɛɭɪ - ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪɚ ɞɥɢɧɨɣ 1 ɦ, ɦɢɧ;           

   tɜɫɩɨɦ - ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɢ ɛɭɪɟɧɢɢ ɲɩɭɪɚ ɞɥɢɧɨɣ 1 ɦ, ɦɢɧ. 
       t˄˖˓ = ͳvˏ ∗ n ∗ k଴ , ˏˋː= ͳvˏ ∗ n ∗ k଴ , ˏˋː                                                                                                           ሺʹ.ʹʹሻ 
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ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɧɚ ɭɫɬɚɧɨɜɤɟ; 
 k଴ = Ͳ,ͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ; 
 𝑉ɦ - ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ, ɦ/ɦɢɧ. 
 tɛɭɪ = ͳͳ ∗ ʹ ∗ Ͳ,ͺ = Ͳ,͸ ˏˋː                                                                                                
       tɜɫɩɨɦ = tˏ˃ː + tˑ˘ + tˍ, ˏˋː   + tˍ, ˏˋː                                                                                                    ሺʹ.ʹ͵ሻ 
                   

ɝɞɟ tɦɚɧ = 0,25…0,5 ɦɢɧ – ɜɪɟɦɹ ɦɚɧɟɜɪɨɜ ɦɚɲɢɧɵ, ɫɜɹɡɚɧɧɨɟ ɫ ɟɟ ɭɫɬɚɧɨɜɤɨɣ ɢ   
ɩɟɪɟɭɫɬɚɧɨɜɤɨɣ; 
       tɨɯ = 0,25…0,5 -  ɜɪɟɦɹ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɛɭɪɨɜɨɣ ɦɚɲɢɧɵ ɨɬɧɟɫɟɧɧɨɟ ɤ 1 ɦ 
ɲɩɭɪɚ; 
       tɤ = 0,1 ɦɢɧ - ɜɪɟɦɹ ɧɚ ɡɚɦɟɧɭ ɤɨɪɨɧɨɤ. 

 tɜɫɩɨɦ = Ͳ,Ͷ + Ͳ,Ͷ + Ͳ,ͳ = Ͳ,ͻ ˏˋː                                                                                   
 Qɬɟɯ = ͸ͲͲ,͸ + Ͳ,ͻ = ͶͲ ɲɩɦ/ɱ                                                                                                                                                 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɍȻɒ-312Ⱥ: 
      Qɫɦ ɷ = T − ሺtɩɡ + tɩɡ

´ + tɨ + tɜɡɪሻtɛɭɪ + tɜɫɩɨɦ
, ɬ/ɫɦ                                                                 ሺʹ.ʹͶሻ 

     
ɝɞɟ T = 480 ɦɢɧ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ; 
       tɩɡ = 10 ɦɢɧ – ɜɪɟɦɹ ɨɛɳɢɯ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɡɚ 
ɫɦɟɧɭ (2,5 % ɨɬ 480 ɦɢɧ); 
       tɩɡ

´  = 45 ɦɢɧ (9,5 % ɨɬ 480 ɦɢɧ); 𝑡ɨ = 48 ɦɢɧ – ɜɪɟɦɹ ɨɬɞɵɯɚ ɛɭɪɢɥɶɳɢɤɚ (10 % 
ɨɬ 480 ɦɢɧ); 
       tɜɡɪ = 57 ɦɢɧ – ɜɪɟɦɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɟɪɟɪɵɜ, ɫɜɹɡɚɧɧɵɣ ɫ ɜɟɞɟɧɢɟɦ   
ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ (12 % ɨɬ 480 ɦɢɧ). 

 Qɫɦ ɷ = ͶʹͲ − ሺͳͲ,ͷ + Ͷͷ + Ͷͺ + ͷ͹ሻͲ,͸ + Ͳ,ͻ = ͳ͹͵ ɦ/ɫɦ                                                      
 
 
Ƚɨɞɨɜɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɍȻɒ-312Ⱥ: 
      Qɷɤɫ

ɝ = Qɷɤɫ ∙ (ɇ − n୮) ∙ S  ɲɩɦ/ɝɨɞ                                                                      ሺʹ.ʹͷሻ 
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 ɝɞɟ H = 305 - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɦɚɲɢɧɵ ɜ ɝɨɞɭ; 
 nɪ = 30…45 – ɱɢɫɥɨ ɪɟɦɨɧɬɧɵɯ ɞɧɟɣ ɭɫɬɚɧɨɜɤɢ  ɜ ɝɨɞɭ; 

   s = 3 – ɱɢɫɥɨ ɫɦɟɧ ɜ ɫɭɬɤɢ. 
  Qɷɤɫ

ɝ = ͳ͹͵ ∙ ሺ͵Ͳͷ − ͵ͷሻ ∙ ͵ = ͳͶͲͳ͵Ͳ ɲɩɦ/ɝɨɞ                                                            
 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ Boomer 282: 
 
Ɋɚɛɨɱɢɣ ɩɚɪɤ ɭɫɬɚɧɨɜɨɤ ɍȻɒ-312Ⱥ: 
      Nɪɚɛ = Vɫɦ ɛQɫɦ ɷ                                                                                                                   ሺʹ.ʹ͸ሻ 

 
ɝɞɟ Qɫɦ ɛ- ɩɥɚɧ ɩɨ ɛɭɪɟɧɢɸ ɜ ɫɦɟɧɭ, ɲɩɦ/ɫɦ. 

 
ɉɥɚɧ ɩɨ ɛɭɪɟɧɢɸ ɜ ɫɦɟɧɭ ɨɩɪɟɞɟɥɹɸ ɩɨ ɮɨɪɦɭɥɟ: 
      V˔ˏ.˄ = Qˇˑ˄˔ˏˈː

 ∙ ɀ ɲɩɦ/ɝɨɞ                                                                                               ሺʹ.ʹ͹ሻ 

 
ɝɞɟ - ɜɵɯɨɞ ɪɭɞɵ ɫ 1 ɩ.ɦ. ɲɩɭɪɚ, ɦ3ɦ; 

  ɀ- ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ, ɦ3/ɬ. 
 V˔ˏ.˄ = ʹ͹͹͹,ͺͲ,ͻ͸ ∙ Ͷ,Ͷ = ͸ͷ͹ ɲɩɦ/ɫɦ                                                                                      
 Nɪɚɛ = ͸ͷ͹ͳ͹͵ = ͵,ͺ                                                                                                                  
ɉɪɢɧɢɦɚɸ Nɪɚɛ = Ͷ 
 
ɂɧɜɟɧɬɚɪɧɵɣ ɩɚɪɤ ɭɫɬɚɧɨɜɨɤ ɍȻɒ-312Ⱥ: 
      Nɢɧɜ = NɪɚɛKɝ

                                                                                                                   ሺʹ.ʹͺሻ 

 
ɝɞɟ Kɝ = 0,85 – ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ.  Nɢɧɜ = ͶͲ,ͺͷ = Ͷ,͹                                                                                                                  

 
ɉɪɢɧɢɦɚɸ  Nɢɧɜ = ͷ 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɸ 5 ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ Boomer 282 
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ɋɪɚɜɧɢɜɚɹ ɡɧɚɱɟɧɢɟ ɝɨɞɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɭɞɧɢɤɚ ɩɨ ɛɭɪɟɧɢɸ (Vɝ ≈ 
591856 ɲɩɦ/ɝɨɞ) ɫ  ɝɨɞɨɜɨɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 6 ɛɭɪɨɜɵɯ 
ɭɫɬɚɧɨɜɨɤ Boomer 282 (Qɷɤɫ

ɝ =ͳͶͲͳ͵Ͳ5 = 700650 ɲɩɦ/ɝɨɞ), ɢɦɟɟɦ Qɷɤɫ
ɝ > Vɝ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɹɬɵɟ ɭɫɬɚɧɨɜɤɢ Boomer 282 ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɡɚɞɚɧɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɭɞɧɢɤɚ. 

Ɍɚɤ ɤɚɤ ɨɛɚ ɬɢɩɚ ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɝɨɞɨɜɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɭɞɧɢɤɚ ɩɨ ɛɭɪɟɧɢɸ, ɬɨ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɩɪɨɢɡɜɨɠɭ ɩɨ 
ɬɚɛɥɢɰɟ 2.4  

 
Ɍɚɛɥɢɰɚ 2.4-ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  ɍȻɒ-312Ⱥ ɢ   

 
ɉɨɤɚɡɚɬɟɥɶ Ɍɢɩ ɭɫɬɚɧɨɜɤɢ 

ɍȻɒ-312Ⱥ Boomer 282 

Ʉɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɨɜɨɤ 5 5 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ, ɦɦ/ɫ 16,6 16,6 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɦɟɧɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɩɦ/ɫɦɟɧɭ 

173 173 

Ɍɢɩ ɛɭɪɢɥɶɧɨɣ ɝɨɥɨɜɤɢ Ƚɉ-1 COP 1838 
 
ɂɫɯɨɞɹ ɢɡ ɫɪɚɜɧɟɧɢɹ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɛɭɪɨɜɚɹ ɤɚɪɟɬɤɚ Atlas Copco Boomer 282 ɬ.ɤ. ɨɧɚ ɜ ɬɨɣ ɠɟ ɫɚɦɨɣ 
ɰɟɧɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɱɬɨ ɍȻɒ-312Ⱥ, ɧɨ ɨɧɚ ɦɟɧɶɲɟ ɩɨ ɝɚɛɚɪɢɬɚɦ, ɛɵɫɬɪɟɟ 
ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɜɵɪɚɛɨɬɤɚɦ ɢ ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ ɨɛɭɪɢɜɚɧɢɹ ɡɚɛɨɹ. 

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɭɪɨɜɨɣ ɤɚɪɟɬɤɢ Atlas Copco Boomer 282, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.3 
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Ɋɢɫɭɧɨɤ 2.3- Ɋɚɫɩɨɥɨɠɟɧɢɟ ɛɭɪɨɜɨɣ ɤɚɪɟɬɤɢ Atlas Copco Boomer 282 ɜ ɡɚɛɨɟ 
 
 
2.2.3 ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ 
 
ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɩɨɥɧɟɧɢɟ 

ɟɠɟɫɦɟɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɪɟɝɭɥɹɪɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɤɭɳɢɯ 
ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ. 

ȿɠɟɫɦɟɧɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɤɥɸɱɚɟɬ ɫɦɟɧɭ ɜɨɞɵ ɜ ɠɢɞɤɨɫɬɧɨɦ 
ɧɟɣɬɪɚɥɢɡɚɬɨɪɟ, ɩɪɨɜɟɪɤɭ ɭɪɨɜɧɹ ɢ ɞɨɥɢɜ ɦɚɫɥɚ; ɫɦɚɡɤɭ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ. ȼ 
ɟɠɟɞɧɟɜɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɜɵɩɨɥɧɹɟɦɨɟ ɜ ɦɟɠɫɦɟɧɧɨɟ ɜɪɟɦɹ, ɜɯɨɞɢɬ ɡɚɩɪɚɜɤɚ 
ɦɚɲɢɧɵ ɬɨɩɥɢɜɨɦ, ɜɨɞɨɣ, ɦɚɫɥɨɦ; ɨɱɢɫɬɤɚ ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ, ɩɪɨɜɟɪɤɚ 
ɫɨɫɬɨɹɧɢɹ ɲɢɧ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɩɟɪɮɨɪɚɬɨɪɨɜ. Ɉɫɧɨɜɧɨɟ ɬɪɟɛɨɜɚɧɢɟ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɞɚɪɧɨ-ɩɨɜɨɪɨɬɧɵɯ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɢɩɚ 
ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ 
ɢɡɛɟɠɚɧɢɟ ɨɬɤɚɡɨɜ ɜ ɪɚɛɨɬɟ ɢ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɨɜ ɫɥɭɠɛɵ ɦɚɲɢɧ ɢɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɡɚɜɨɞɫɤɨɣ ɢɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ 
ɩɪɨɦɵɜɚɬɶ ɢ ɫɦɚɡɵɜɚɬɶ. Ɋɚɡɛɢɪɚɬɶ ɩɟɪɮɨɪɚɬɨɪ ɧɟɨɛɯɨɞɢɦɨ ɜ ɲɚɯɬɧɨɣ 
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ɦɚɫɬɟɪɫɤɨɣ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɦɟɫɹɰ. 
ɉɟɪɟɞ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɩɟɪɮɨɪɚɬɨɪɚ ɤ ɫɟɬɢ ɫɨ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ 

ɜɨɡɞɭɯɨɩɨɞɜɨɞɹɳɢɣ ɪɭɤɚɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɭɬɶ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɞɥɹ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɟɝɨ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɢ ɜɥɚɝɢ. ȼɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ ɨɫɶ 
ɩɟɪɮɨɪɚɬɨɪɚ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɨɫɶɸ ɲɩɭɪɚ. ɇɟɫɨɛɥɸɞɟɧɢɟ ɷɬɨɝɨ ɩɪɚɜɢɥɚ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɨɦɤɟ ɯɜɨɫɬɨɜɢɤɚ ɛɭɪɚ ɢ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ ɢɡɧɨɫɭ 
ɩɨɜɨɪɨɬɧɨɣ ɦɭɮɬɵ. 

ɉɪɢ ɡɚɛɭɪɢɜɚɧɢɢ ɲɩɭɪɚ ɧɟɥɶɡɹ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜɪɚɳɚɸɳɢɣɫɹ ɛɭɪ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɭɤɚɦɢ, ɡɚɫɬɪɹɜɲɢɟ ɛɭɪɵ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɤɚɬɶ ɢɡ ɲɩɭɪɚ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɤɥɸɱɚɦɢ. 

Ɉɬɫɨɟɞɢɧɹɬɶ ɨɬ ɩɟɪɮɨɪɚɬɨɪɚ ɜɨɡɞɭɯɨɩɨɞɜɨɞɹɳɢɣ ɪɭɤɚɜ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɩɟɪɟɤɪɵɬɢɹ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ. 

ȼɫɟ ɫɨɟɞɢɧɟɧɢɹ ɜɨɡɞɭɯɨɩɨɞɜɨɞɹɳɟɝɨ ɪɭɤɚɜɚ ɞɨɥɠɧɵ   ɛɵɬɶ ɧɚɞɟɠɧɵɦɢ, 
ɢɫɤɥɸɱɚɬɶ ɫɪɵɜ ɢ ɜɨɡɦɨɠɧɨɟ    ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɬɪɚɜɦɢɪɨɜɚɧɢɟ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. Ɋɚɛɨɬɚɬɶ ɧɚ ɩɟɪɮɨɪɚɬɨɪɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɩɵɥɢ. 

 
2.3  Ɇɟɯɚɧɢɡɚɰɢɹ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɪɚɛɨɬ 
 
ȼɵɛɨɪ ɫɚɦɨɯɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɟɝɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɨɰɟɧɤɢ  ɞɨɫɬɨɢɧɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ, ɟɝɨ ɫɬɨɢɦɨɫɬɢ, ɚ 
ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ.  

ɉɪɢɧɹɬɨɟ ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ  ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ 
ɤɪɢɬɟɪɢɹɦ: 

-ɋɨɨɬɜɟɬɫɬɜɢɟ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɝɨɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ 
(ɝɚɛɚɪɢɬɵ; ɜɟɥɢɱɢɧɚ ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ ɭɤɥɨɧɚ; ɬɢɩ ɩɪɢɜɨɞɚ ɢ ɯɨɞɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ); 

-ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɢ (ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɫɬɨɢɦɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɥɭɠɢɜɚɧɢɹ ɢ ɡɚɩɚɫɧɵɯ ɞɟɬɚɥɟɣ; ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɫɬɶ ɭɡɥɨɜ; ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɣ 
ɷɧɟɪɝɢɢ); 

-Ȼɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɩɵɥɟ-, ɲɭɦɨɩɨɞɚɜɥɟɧɢɟ; ɡɚɳɢɬɚ ɨɬ ɡɚɤɨɥɨɜ); 
-ɇɚɞɟɠɧɨɫɬɶ (ɛɟɡɨɬɤɚɡɧɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ); 
-Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 
Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɨɫɬɚɜɤɢ ɪɭɞɵ ɫɚɦɨɯɨɞɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ:  
-ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ;  
-ɦɨɛɢɥɶɧɨɫɬɶ; 
- ɢɫɤɥɸɱɚɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɟɪɟɧɨɫɭ, ɦɨɧɬɚɠɭ ɢ ɞɟɦɨɧɬɚɠɭ 

ɞɚɠɟ ɩɪɢ ɧɟɩɨɫɬɨɹɧɫɬɜɟ ɪɚɛɨɱɢɯ ɦɟɫɬ;  
-ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ (ɨɞɧɢ ɢ ɬɟ ɠɟ ɦɚɲɢɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɯ ɢ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬɚɯ). 
Ɉɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ:  
-ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ;  
-ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɞɢɡɟɥɶɧɵɯ ɦɚɲɢɧ (3-6 ɥɟɬ); 
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- ɞɥɢɬɟɥɶɧɵɟ ɪɟɦɨɧɬɵ, ɜ ɫɜɹɡɢ, ɫ ɱɟɦ ɨɛɵɱɧɨ ɥɢɲɶ ɨɤɨɥɨ 1/3 – 1/2 ɦɚɲɢɧ 
ɝɨɬɨɜɵ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

-ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɩɪɢ ɞɢɡɟɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɦɨɠɟɬ 
ɜɨɡɪɚɫɬɚɬɶ ɞɨ 1,5-2 ɪɚɡɚ, ɱɬɨ ɧɟ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ, ɧɨ ɢ ɬɪɟɛɭɟɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɬɜɨɥɨɜ ɧɚ ɤɪɭɩɧɵɯ ɲɚɯɬɚɯ; 
ɭɜɟɥɢɱɟɧɧɨɟ (12 ɦ2 ɢ ɛɨɥɟɟ) ɫɟɱɟɧɢɟ ɜɵɪɚɛɨɬɨɤ ɞɥɹ ɞɜɢɠɟɧɢɹ ɢ ɪɚɛɨɬɵ ɦɨɳɧɵɯ 
ɦɚɲɢɧ; ɫɥɨɠɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɦɚɲɢɧ, ɨɫɨɛɟɧɧɨ ɞɢɡɟɥɶɧɵɯ, ɬɪɟɛɭɟɬ 
ɜɵɫɨɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɱɢɯ. 

Ⱦɥɹ ɭɫɥɨɜɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɪɭɞɧɢɤɚ  ɩɪɢɧɢɦɚɸ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɟ 
ɦɚɲɢɧɵ. Ⱦɚɧɧɵɟ ɦɚɲɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɝɪɭɡɤɢ ɢ  ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 
ɨɬɛɢɬɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɩɨɝɪɭɡɤɢ ɟё ɜ ɪɭɞɨɫɩɭɫɤɢ (ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ), ɚ ɬɚɤɠɟ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɡɚɱɢɫɬɤɟ ɢ ɭɫɬɪɨɣɫɬɜɭ ɞɨɪɨɝ, ɞɨɫɬɚɜɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɦɚɬɟɪɢɚɥɨɜ. 

ɍɱɢɬɵɜɚɹ ɤɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɦɚɲɢɧ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɵɛɨɪɭ ɜɦɟɫɬɢɦɨɫɬɢ 
ɤɨɜɲɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɤɨɧɞɢɰɢɨɧɧɨɝɨ ɤɭɫɤɚ ɪɭɞɵ (600 – 800 ɦɦ), ɚ ɬɚɤɠɟ 
ɪɚɫɫɬɨɹɧɢɟ ɨɬɤɚɬɤɢ ɪɭɞɵ (ɞɨ 500ɦ), ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɸɬɫɹ ɦɚɲɢɧɵ ɬɢɩɚ 
ɉȾ-8 ɢ Caterpillar R1700G, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɵɯ ɦɚɲɢɧ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 2.5 

 
Ɍɚɛɥɢɰɚ 2.5- ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚɲɢɧ ɉȾ-8ȼ ɢ Caterpillar R1700G 

 

ɉɚɪɚɦɟɬɪɵ ɉȾ-8ȼ Caterpillar R1700G 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ 8 12,5 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ 8 12,5 
Ɉɛɴɟɦ ɤɨɜɲɚ, ɦ3: 
Ɉɫɧɨɜɧɨɝɨ 

 
4 

 
5,7 

ɋɦɟɧɧɨɝɨ  2, 3, 4,5 3,4,6; 5,0; 6,6; 7,3; 8,8 
ɋɟɱɟɧɢɟ ɜɵɪɚɛɨɬɨɤ ɜ ɫɜɟɬɭ, ɦ2 12-14 12-14 
Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɪɚɫɫɬɨɹɧɢɹ 
ɨɬɤɚɬɤɢ, ɦ 

200 450 

ɇɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɪɚɡɝɪɭɡɤɢ 
ɤɨɜɲɚ, ɦɦ 

2200 2443 

Ɋɚɞɢɭɫ ɩɨɜɨɪɨɬɚ ɩɨ ɧɚɪɭɠɧɨɦɭ 
ɤɨɥɟɫɭ, ɦɦ 

7500 6878 

Ɇɢɧɢɦɚɥɶɧɵɣ ɞɨɪɨɠɧɵɣ 
ɩɪɨɫɜɟɬ, ɦɦ  

350 429 

ɉɪɢɜɨɞ  Ⱦɢɡɟɥɶɧɵɣ Ⱦɢɡɟɥɶɧɵɣ 
Ɇɨɳɧɨɫɬɶ ɞɢɡɟɥɶɧɨɝɨ ɩɪɢɜɨɞɚ,  
ɤȼɬ 

210 263 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɚ, ɦɦ: 
Ⱦɥɢɧɚ 
ɒɢɪɢɧɚ 
ȼɵɫɨɬɚ (ɩɨ ɤɚɛɢɧɟ) 

 
9000 
2500 
2500 

 
10589 
2894 
2557 

Ɇɚɫɫɚ, ɬ 22 38,5 
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Ɋɢɫɭɧɨɤ 2.4  ɉȾ-8ȼ ɢ ɉȾɆ CAT R1700G 

 

ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɞɨɫɬɚɜɤɢ ɪɭɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɚɫɱɟɬɨɦ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ.  

 
2.3.1  Ɋɚɫɱɟɬ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɦɚɲɢɧ 
 
Ɋɚɫɱɟɬ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɦɚɲɢɧ ɉȾ8ȼ: 
 
Ɉɩɪɟɞɟɥɹɸ ɜɦɟɫɬɢɦɨɫɬɶ ɝɪɭɡɨɧɟɫɭɳɟɝɨ ɤɨɜɲɚ ɫ ɭɱёɬɨɦ ɩɥɨɬɧɨɫɬɢ ɩɨɪɨɞɵ: 
      V୩ = Q

γ , ɦଷ                                                                                                               ሺʹ.ʹͻሻ 

 
ɝɞɟ Q-ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ; 

 ɩɨɪ =4,4 ɬ/ɦ3- ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ.  V୩ = Ͷͅ,Ͷ = ͳ,ͺͳ ɦଷ                                                                                                                 
 
 
ɉɪɢɧɢɦɚɸ ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚV୩ = ʹɦଷ . 

Ɉɩɪɟɞɟɥɹɸ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ, ɨɪɢɟɧɬɢɪɨɜɨɱɧɭɸ ɦɚɫɫɭ ɦɚɲɢɧɵ: 
      M୫ = Ͷ ∙ Q଴,଻଻, ɬ                                                                                                          ሺʹ.͵Ͳሻ 
 

ɝɞɟ Q- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ. 
  M୫ = Ͷ ∙ ͺ଴,଻଻ = ͳͻ,ͺ ɬ                                                                                                         
 
Ɉɩɪɟɞɟɥɹɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɨɜɨɨɪɭɠёɧɧɨɫɬɶ: 
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      QN = ʹʹ,͹Q଴,ଵ଼ , ɤȼɬ/ɱ                                                                                                     ሺʹ.͵ͳሻ 

 
ɝɞɟ Q- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ.  

 QN = ʹʹ,͹ͺ଴,ଵ଼ = ͳͺ,͹ ɤȼɬ                                                                                                          
 
Ɉɩɪɟɞɟɥɹɸ ɭɫɢɥɢɟ ɜɧɟɞɪɟɧɢɹ: 
       Ɋɜɧ = Ʉɝ ∙ Ʉɜ ∙ Lɜɧ

ଵ,ଶହ ∙ ȼɤ ∙ Ʉɲ ∙ Ʉɮ, ɤɝɫ                                                                    ሺʹ.͵ʹሻ 
 

ɝɞɟ Ʉɝ =1,5 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɭɩɧɨɫɬɶ ɝɨɪɧɨɣ ɦɚɫɫɵ; 
       Ʉɜ. =0,2 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɢɞ ɧɚɫɵɩɧɨɝɨ ɝɪɭɡɚ;  
       Ʉɲ =1,2 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɵɫɨɬɵ ɳɟɛɧɹ;   
       Ʉɮ =1,1-1,8 ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɤɨɜɲɚ;  
       Lɜɧ –ɝɥɭɛɢɧɚ ɜɧɟɞɪɟɧɢɹ ɤɨɜɲɚ ɜ ɲɬɚɛɟɥɶ, ɫɦ. 

       Lɜɧ = ሺͲ,͹ − Ͳ,ͺሻ ∙ Lɤ, ɫɦ                                                                                          ሺʹ.͵͵ሻ 
 

ɝɞɟ Lɤ - ɞɥɢɧɚ ɞɧɢɳɚ ɤɨɜɲɚ, ɫɦ. 
      Lɤ = ͳͳ,Ͷ ∙ √V୩య , ɫɦ                                                                                                    ሺʹ.͵Ͷሻ  
 Lɤ = ͳͳ,Ͷ ∙ √ͳͺͳయ = ͸Ͷ,ͷ ɫɦ                                                                                                
 Lɜɧ = Ͳ,͹ ∙ ͸Ͷ,ͷ = Ͷͷ,ͳͷ ɫɦ                                                                                                 
 

     Bɤ- ɲɢɪɢɧɚ ɤɨɜɲɚ ɩɪɢɧɢɦɚɟɦɚɹ ɪɚɜɧɨɣ ɲɢɪɢɧɟ ɦɚɲɢɧɵ. 
 
Ɋɜɧ = ͳ,ͷ ∙ Ͳ,ʹ ∙ Ͷͷ,ͳͷଵ,ଶହ ∙ ʹͷͲ ∙ ͳ,ʹ ∙ ͳ,ͷ = ͳͷ͹ͻͻ,ͻ ɤɝɫ = ͳͷͶͻͶͶ ɇ                  
 
Ɉɩɪɟɞɟɥɹɸ ɫɰɟɩɧɨɣ ɜɟɫ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɩɪɢɜɨɞɧɵɟ ɤɨɥёɫɚ      Gɫ = n ∙ Ɋɜɧ

ȥ , ɤɇ                                                                                                           ሺʹ.͵ͷሻ  
 

ɝɞɟ n=1,1-1,15 ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 
       =0,7 ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥёɫ ɫ ɩɨɱɜɨɣ. 

 Gɫ = ͳ,ͳ ∙ ͳͷͶͻͶͶͲ,͹ ∙ ͳͲଷ = ʹͶ͵,ͷ ɤɇ                                                                                            
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Ɉɩɪɟɞɟɥɹɸ ɭɫɢɥɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɯɨɞɨɜɚɹ ɱɚɫɬɶ: 
      Fɫ = Gc ∙ ȥ, ɤɇ                                                                                                            ሺʹ.͵͸ሻ   
 Fɫ = ʹͶ͵,ͷ ∙ Ͳ,͹ = ͳ͹͸,ʹ ɤɇ                                                                                                 
 
ɉɨɥɭɱɟɧɧɨɟ ɭɫɢɥɢɟ ɜɧɟɞɪɟɧɢɹ ɫɪɚɜɧɢɜɚɸ ɫ ɬɟɦ, ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɪɟɚɥɢɡɨɜɚɬɶ 

ɯɨɞɨɜɚɹ ɱɚɫɬɶ ɩɨ ɭɫɥɨɜɢɹɦ ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɩɨɱɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɫɥɭɱɚɟ, ɧɚɢɦɟɧɟɟ 
ɛɥɚɝɨɩɪɢɹɬɧɨɦ ɞɥɹ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ ɦɚɲɢɧ. ȿɫɥɢ ɬɪɟɛɭɟɦɨɟ ɭɫɢɥɢɟ ɜɧɟɞɪɟɧɢɹ 
ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɯɨɞɨɜɨɣ ɱɚɫɬɶɸ, ɩɪɨɢɡɜɨɞɹɬ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɱɟɬɚ 
(ɭɜɟɥɢɱɢɜɚɸɬ ɫɰɟɩɧɭɸ ɦɚɫɫɭ ɦɚɲɢɧɵ ɢɥɢ ɢɡɦɟɧɹɸɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɤɨɜɲɚ): 

 Fɫ > Ɋɜɧ                                                                                                                                     
 ͳ͹ͲͷͲͲ ɇ > ͳͷͶͻͶͶ ɇ                                                                                                         
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
Ɉɩɪɟɞɟɥɹɸ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɨɝɪɭɡɨɱɧɵɯ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɟɠɢɦɨɜ: 
      Nɩ = G ∙ VͳͲͲͲ ∙ η ∙ [ሺȥ − 𝑓ሻ cos a + 𝑓 cos a ±] [±sin a ± ሺͳ + K୳ሻ ∙ d୴d୲ ] , ɤȼɬ  ሺʹ.͵͹ሻ 

      Nɬ  = G ∙ VͳͲͲͲ ∙ η ∙ [𝑓 ∙ cos a ± sin a ± ሺͳ + K୳ሻ ∙ d୴d୲ ] , ɤȼɬ                                     ʹ.͵ͺሻ 

 
ɝɞɟ G - ɫɢɥɚ ɬɹɠɟɫɬɢ ɦɚɲɢɧɵ ɢ ɧɚɢɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɪɭɡɚ ɜ ɧɟɣ, ɇ;  

      G = G଴ + Q ɇ                                                                                                                ሺʹ.͵ͻሻ 
 

ɝɞɟ G଴-ɜɟɫ ɩɨɝɪɭɡɨɱɧɨ- ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ, ɬ; 
     Q- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɝɪɭɡɨɱɧɨ- ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ, ɬ.   G = ʹʹ,Ͷ + ͺ = ͵Ͳ,Ͷɬ = ͵ͲͶͲͲ ɇ                                                                                       
      V - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ, ɤɦ/ɱ;  
      η - ɄɉȾ ɩɟɪɟɞɚɱɢ ɨɬ ɞɜɢɝɚɬɟɥɹ ɤ ɤɨɥɟɫɚɦ;  
      𝑓 = 0,15 - ɩɪɢɜɟɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɦɚɲɢɧɵ;  
      ɚ =5- ɭɝɨɥ ɭɤɥɨɧɚ ɬɪɚɫɫɵ, ɝɪɚɞ;  
      Ʉɧ = 0,1-0,25 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɧɟɪɰɢɸ ɜɫɟɯ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ 
ɩɪɢɜɨɞɚ;  
      dv/dt - ɥɢɧɟɣɧɨɟ ɭɫɤɨɪɟɧɢɟ ɦɚɲɢɧɵ, ɦ/ɫ2. 
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 N˒˒ˑˇ = ͵ͲͶͲͲ ∙ ͶͳͲͲͲ ∙ Ͳ,͹ͷ ∙ ሺሺͲ,͹ − Ͳ,ͳͷሻ ∙ cos ͷ + Ͳ,ͳͷ ∙ cos ͷ +                                          
 +sin ͷ + ሺͳ + Ͳ,ʹሻ ∙ Ͳ,Ͷሻ = ʹͲͳ,ͳ ɤȼɬ                                                                             
 
 N˒̝˒˖˔ˍ = ͵ͲͶͲͲ ∙ ͵ͳͲͲͲ ∙ Ͳ,͹ͷ ∙ ሺሺͲ,͹ − Ͳ,ͳͷሻ ∙ cos ͷ + Ͳ,ͳͷ ∙ cos ͷ −                                      
 −sin ͷ − ሺͳ + Ͳ,ʹሻ ∙ Ͳ,Ͷሻ = ͳͺͻ,ͳ ɤȼɬ                                                                             
 
 N˕˒ˑˇ = ͵ͲͶͲͲ ∙ ͵ͳͲͲͲ ∙ Ͳ,͹ͷ ∙ ሺͲ,ͳͷ ∙ cos ͷ + sin ͷ + ሺͳ + Ͳ,ʹሻ ∙ Ͳ,Ͷሻ = ͳͷͲ,͵ ɤȼɬ              
 
 N˕̝˒˖˔ˍ = ͵ͲͶͲͲ ∙ ͸ͳͲͲͲ ∙ Ͳ,͹ͷ ∙ ሺͲ,ͳͷ ∙ cos ͷ − sin ͷ − ሺͳ + Ͳ,ʹሻ ∙ Ͳ,Ͷሻ = ʹͲͲ,͵ ɤȼɬ           
 
Ɋɚɫɱɟɬɧɵɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɚɫɩɨɪɬɧɨɣ ɦɨɳɧɨɫɬɢ 

ɞɜɢɝɚɬɟɥɹ ɦɚɲɢɧɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɦɚɲɢɧɵ ɜ ɡɚɞɚɧɧɵɯ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

 
Ɉɩɪɟɞɟɥɹɸ ɫɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
       Qɫɦ = Vɤ ∙ γ ∙ Kɧ ∙ ͵͸ͲͲ ∙ Ɍtɩɨɝɪ + tɞɜ + tɪɚɡɝ

, ɬ/ɫɦ                                                                            ሺʹ.ͶͲሻ 

 
 ɝɞɟ Vɤ- ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3;  
        γ =4,4 ɬ/ɦ3- ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ;  
        Ʉ ɧ =0,9-0,98- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
        Ɍ=7ɱ- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ; 
        tɩɨɝɪ- ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ, ɫ; 
        tɞɜ- ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ, ɫ;          tɪɚɡɝ = ͵Ͳɫ – ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ. 

 
Ɉɩɪɟɞɟɥɹɸ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ: 
 tɩɨɝɪ = tɰ ∙ İ ∙ Kɪɟɦ ∙ tɦɚɧ, ɫ                                                                                          ሺʹ.Ͷͳሻ  
 

ɝɞɟ =1,15-2 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɹ ɧɚ ɪɚɡɛɨɪɤɭ ɧɟɝɚɛɚɪɢɬɨɜ ɜ    ɡɚɛɨɟ 
         Ʉɪɟɦ=1,1 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɦɚɲɢɧɵ; 
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         Ʉɦɚɧ=1,3 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɹ ɧɚ ɦɚɧёɜɪɵ ɦɚɲɢɧɵ ɜ ɡɚɛɨɟ; 
         tɰ =10-12ɫ – ɜɪɟɦɹ ɱɟɪɩɚɧɢɹ ɦɚɲɢɧɵ ɤɨɜɲɨɦ ɩɨɪɨɞɵ ɢɡ ɲɬɚɛɟɥɹ ɝɨɪɧɨɣ 
ɦɚɫɫɵ, ɫ. 
 tɩɨɝɪ = ͳͲ ∙ ͳ,ͳͷ ∙ ͳ,ͳ ∙ ͳ,͵ = ͳ͸ ɫ                                                                                      

 
Ɉɩɪɟɞɟɥɹɸ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ: 
       tɞɜ = ͵͸ͲͲ ∙ L ∙ ቆ ͳVɝɪ

+ ͳVɩɨɝɪ
ቇ Ʉɞ, ɫ                                                                         ሺʹ.Ͷʹሻ 

 
ɝɞɟ L=0,3ɤɦ ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɤɚɬɤɢ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 
       Vɝɪ- ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɫ ɝɪɭɠёɧɧɵɦ ɤɨɜɲɨɦ; 
       Vɩɨɪ- ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɫ ɩɨɪɨɠɧɢɦ ɤɨɜɲɨɦ ɞɥɹ;                          
       Ʉɞ=1,25-1,3 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ  
ɫɜɹɡɚɧɧɨɣ ɫ ɭɫɤɨɪɟɧɢɟɦ ɢ ɡɚɦɟɞɥɟɧɢɟɦ. 

  tɞɜ = ͵͸ͲͲ ∙ Ͳ,͵ͷ ∙ (ͳͶ + ͳ͸) ∙ ͳ,ʹͷ = ͸ʹͷ ɫ                                                                       
           Qɫɦ = ʹ ∙ Ͷ,Ͷ ∙ Ͳ,ͻ ∙ ͵͸ͲͲ ∙ ͹ͳ͸ + ͸ʹͷ + ͵Ͳ = ʹͻ͹,Ͷ ɬ/ɫɦ                                                                   
 
Ɉɩɪɟɞɟɥɹɸ ɝɨɞɨɜɭɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
      Qɷɤɫɩ

ɝ = Qɫɦ ∙ (Nɪɚɛ − ͵ͷ) ∙ nɫɦ, ɬ/ɝɨɞ                                                                    ሺʹ.Ͷ͵ሻ 
 

ɝɞɟ N˓˃˄- ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
       nɫɦ- ɱɢɫɥɨ ɫɦɟɧ. 

 Qɷɤɫɩ
ɝ = ʹͻ͹,Ͷ ∙ ሺ͵Ͳͷ − ͵ͷሻ ∙ ͵ = ʹͶͲͺͻͶ ɬ/ɝɨɞ                                                            

 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɦɚɲɢɧ ɉȾ-8ȼ: 
 

Ɉɩɪɟɞɟɥɹɸ ɪɚɛɨɱɢɣ ɩɚɪɤ ɦɚɲɢɧ: 
    Nɪɚɛ = ȺɝQɷɤɫɩ

ɝ                                                                                                                     ሺʹ.ͶͶሻ 

 
ɝɞɟ Ⱥɝ- ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ, ɬ. 

 Nɪɚɛ = ʹ,ͷ ∙ ͳͲ଺ʹͶͲͺͻͶ = ͳͲ,͵                                                                                                          
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ɉɪɢɧɢɦɚɸ Nɪɚɛ = ͳͳ 
 
Ɉɩɪɟɞɟɥɹɸ ɢɧɜɟɧɬɚɪɧɵɣ ɩɚɪɤ ɦɚɲɢɧ: 
      Nɢɧɜ = Nɪɚɛ

Ʉɝ
                                                                                                                  ሺʹ.Ͷͷሻ 

 
ɝɞɟ  Ʉɝ = Ͳ,ͺͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɦɚɲɢɧɵ. 

 Nɢɧɜ = ͳͳͲ,ͺͷ = ͳʹ,ͻ                                                                                                                 
 
ɉɪɢɧɢɦɚɸ Nɢɧɜ = ͳ͵ 

 

 

Ɋɚɫɱɟɬ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɦɚɲɢɧ CAT R1700G 
 
Ɉɩɪɟɞɟɥɹɸ ɜɦɟɫɬɢɦɨɫɬɶ ɝɪɭɡɨɧɟɫɭɳɟɝɨ ɤɨɜɲɚ ɫ ɭɱёɬɨɦ ɩɥɨɬɧɨɫɬɢ ɩɨɪɨɞɵ: 
 V୩ = Q

γ , ɦଷ                                                                                                                                
 

ɝɞɟ Q-ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ; 
       ɩɨɪ =4 ɬ/ɦ3- ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ. 

       V୩ = ͳʹ,ͷͶ,Ͷ = ʹ,ͺͶɦଷ                                                                                                   ሺʹ,Ͷ͸ሻ 

ɉɪɢɧɢɦɚɸ ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ  V୩ = ͵ɦଷ 
Ɉɩɪɟɞɟɥɹɸ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ, ɨɪɢɟɧɬɢɪɨɜɨɱɧɭɸ ɦɚɫɫɭ ɦɚɲɢɧɵ: 
      M୫ = Ͷ ∙ Q଴,଻଻, ɬ                                                                                                           ሺʹ,Ͷ͹ሻ 

 
 
ɝɞɟ Q-ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ 

 M୫ = Ͷ ∙ ͳʹ,ͷ଴,଻଻ = ʹ͹,ͻ ɬ                                                                                                  
 
Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɨɜɨɨɪɭɠёɧɧɨɫɬɶ: 
       QN = ʹʹ,͹Q଴,ଵ଼ , ɤȼɬ

ɬ                                                                                                          ሺʹ.Ͷͺሻ 
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 ɝɞɟ Q-ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ; 
 QN = ʹʹ,͹ͳʹ,ͷ଴,ଵ଼ = ͳͶ,Ͷ ɤȼɬ                                                                                                    
 
Ɉɩɪɟɞɟɥɹɸ ɭɫɢɥɢɟ ɜɧɟɞɪɟɧɢɹ: 
      Ɋɜɧ = Ʉɝ ∙ Ʉɜ ∙ Lɜɧ

ଵ,ଶହ ∙ ȼɤ ∙ Ʉɲ ∙ Ʉɮ, ɤɝɫ                                                                     ሺʹ.Ͷͻሻ 
 

ɝɞɟ Ʉɝ =1,5 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɭɩɧɨɫɬɶ ɝɨɪɧɨɣ ɦɚɫɫɵ; 
      Ʉɜ. =0,2 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɢɞ ɧɚɫɵɩɧɨɝɨ ɝɪɭɡɚ;  
      Ʉɲ =1,2 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɵɫɨɬɵ ɳɟɛɧɹ;   
      Ʉɮ =1,1-1,8 ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɤɨɜɲɚ;  
      Lɜɧ –ɝɥɭɛɢɧɚ ɜɧɟɞɪɟɧɢɹ ɤɨɜɲɚ ɜ ɲɬɚɛɟɥɶ, ɫɦ; 

       Lɜɧ = ሺͲ,͹ − Ͳ,ͺሻ ∙ Lɤ, ɫɦ                                                                                          ሺʹ.ͷͲሻ 
 

ɝɞɟ Lɤ - ɞɥɢɧɚ ɞɧɢɳɚ ɤɨɜɲɚ, ɫɦ. 
       Lɤ = ͳͳ,Ͷ ∙ √V୩య , ɫɦ                                                                                                    ሺʹ.ͷͳሻ 
  Lɤ = ͳͳ,Ͷ ∙ √ʹͺͶయ = ͹Ͷ,ͻ͵ ɫɦ                                                                                              
  Lɜɧ = Ͳ,͹ ∙ ͹Ͷ,ͻ͵ = ͷʹ,Ͷͷ ɫɦ                                                                                               
 
 Bɤ - ɲɢɪɢɧɚ ɤɨɜɲɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɲɢɪɢɧɟ ɦɚɲɢɧɵ. 
 
Ɋɜɧ = ͳ,ͷ ∙ Ͳ,ʹ ∙ ͷͶ,ʹଵ,ଶହ ∙ ʹͷͷ,͹ ∙ ͳ,ʹ ∙ ͳ,ͷ = ͳͻͶͺͻ,͹ͷ ɤɝɫ = ͳͻͳͳʹͻ ɇ               
 
Ɉɩɪɟɞɟɥɹɸ ɫɰɟɩɧɨɣ ɜɟɫ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɩɪɢɜɨɞɧɵɟ ɤɨɥёɫɚ: 
      Gɫ = n ∙ Ɋɜɧ

ȥ , ɤɇ                                                                                                            ሺʹ.ͷʹሻ 

 
 
ɝɞɟ n=1,1-1,15 ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 
      =0,7 ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥёɫ ɫ ɩɨɱɜɨɣ. 

 Gɫ = ͳ,ͳ ∙ ͳͻͳͳʹͻͲ,͹ ∙ ͳͲଷ = ͵ͲͲ,͵ ɤɇ                                                                                            
 
Ɉɩɪɟɞɟɥɹɸ ɭɫɢɥɢɟ ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɯɨɞɨɜɚɹ ɱɚɫɬɶ: 
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     Fɫ = Gc ∙ ȥ, ɤɇ                                                                                                              ሺʹ.ͷ͵ሻ 
 Fɫ = ͵ͲͲ,͵ ∙ Ͳ,͹ = ʹͳͲ,ʹ ɤɇ                                                                                                
 
ɉɨɥɭɱɟɧɧɨɟ ɭɫɢɥɢɟ ɜɧɟɞɪɟɧɢɹ ɫɪɚɜɧɢɜɚɸ ɫ ɬɟɦ, ɤɨɬɨɪɵɟ ɦɨɠɟɬ ɪɟɚɥɢɡɨɜɚɬɶ 

ɯɨɞɨɜɚɹ ɱɚɫɬɶ ɩɨ ɭɫɥɨɜɢɹɦ ɫɰɟɩɥɟɧɢɹ ɲɢɧ ɫ ɩɨɱɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɫɥɭɱɚɟ, ɧɚɢɦɟɧɟɟ 
ɛɥɚɝɨɩɪɢɹɬɧɨɦ ɞɥɹ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ ɦɚɲɢɧ. ȿɫɥɢ ɬɪɟɛɭɟɦɨɟ ɭɫɢɥɢɟ ɜɧɟɞɪɟɧɢɹ 
ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɯɨɞɨɜɨɣ ɱɚɫɬɶɸ, ɩɪɨɢɡɜɨɞɹɬ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɱɟɬɚ 
(ɭɜɟɥɢɱɢɜɚɸɬ ɫɰɟɩɧɭɸ ɦɚɫɫɭ ɦɚɲɢɧɵ ɢɥɢ ɢɡɦɟɧɹɸɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɤɨɜɲɚ): 

 Fɫ > Ɋɜɧ                                                                                                                                      
 ʹͳͲʹͲͲ ɇ > ͳͻͳͳʹͻ ɇ                                                                                                         
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ɉɩɪɟɞɟɥɹɸ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɨɝɪɭɡɨɱɧɵɯ ɪɟɠɢɦɨɜ: 
      Nɩ = G ∙ VͳͲͲͲ ∙ η

[ሺȥ − 𝑓ሻ cos a + 𝑓 cos a ± sin a] ± [ሺͳ + K୳ሻ ∙ d୴d୲ ] , ɤȼɬ        ሺʹ.ͷͶሻ 

      Nɬ = G ∙ VͳͲͲͲ ∙ η [𝑓 ∙ cos a ± sin a ± ሺͳ + K୳ሻ ∙ d୴d୲ ] , ɤȼɬ                                       ʹ.ͷͷሻ 

 
ɝɞɟ G - ɫɢɥɚ ɬɹɠɟɫɬɢ ɦɚɲɢɧɵ ɢ ɧɚɢɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɪɭɡɚ ɜ ɧɟɣ, ɇ. 

       G = G଴ + Q, ɇ                                                                                                              ሺʹ.ͷ͸ሻ 
 

ɝɞɟ G଴-ɜɟɫ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ, ɬ; 
 
       Q- ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ, ɬ.  
 G = ͷʹ,ͷ + ͳͲ = ͸ʹ,ͷɬ = ͸ʹͷͲͲ ɇ                                                                                 

 
       V - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ, ɤɦ/ɱ;  
 
       η - ɄɉȾ ɩɟɪɟɞɚɱɢ ɨɬ ɞɜɢɝɚɬɟɥɹ ɤ ɤɨɥɟɫɚɦ;  
       𝑓 = 0,15 - ɩɪɢɜɟɞɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɦɚɲɢɧɵ;  
       ɚ =5- ɭɝɨɥ ɭɤɥɨɧɚ ɬɪɚɫɫɵ, ɝɪɚɞ;  
        Ʉɧ = 0,1-0,25 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɧɟɪɰɢɸ ɜɫɟɯ ɜɪɚɳɚɸɳɢɯɫɹ 
ɱɚɫɬɟɣ ɩɪɢɜɨɞɚ;  
       dv/dt - ɥɢɧɟɣɧɨɟ ɭɫɤɨɪɟɧɢɟ ɦɚɲɢɧɵ, ɦ/ɫ2. 
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 N˒˒ˑˇ = ͸ʹͷͲͲ ∙ ʹͳͲͲͲ ∙ Ͳ,͹ͷ ∙ ሺሺͲ,͹ − Ͳ,ͳͷሻ ∙ cos ͷ + Ͳ,ͳͷ ∙ cos ͷ +                                          
 +sin ͷ + ሺͳ + Ͳ,ʹሻ ∙ Ͳ,Ͷሻ = ʹͲ͸,ͷ ɤȼɬ                                                                              
  N˒̝˒˖˔ˍ = ͸ʹͷͲͲ ∙ ͶͳͲͲͲ ∙ Ͳ,͹ͷ ∙ ሺሺͲ,͹ − Ͳ,ͳͷሻ ∙ cos ͷ + Ͳ,ͳͷ ∙ cos ͷ −                                       
 −sin ͷ − ሺͳ + Ͳ,ʹሻ ∙ Ͳ,Ͷሻ = ʹʹͺ,ͳ ɤȼɬ                                                                             
 N˕˒ˑˇ = ͸ʹͷͲͲ ∙ ͶͳͲͲͲ ∙ Ͳ,͹ͷ ∙ ሺͲ,ͳͷ ∙ cos ͷ + sin ͷ + ሺͳ + Ͳ,ʹሻ ∙ Ͳ,Ͷሻ = ʹʹ͵,͵ ɤȼɬ             
 N˕̝˒˖˔ˍ = ͸ʹͷͲͲ ∙ ͹ͳͲͲͲ ∙ Ͳ,͹ͷ ∙ ሺͲ,ͳͷ ∙ cos ͷ − sin ͷ − ሺͳ + Ͳ,ʹሻ ∙ Ͳ,Ͷሻ = ʹͶͶ,ͻ ɤȼɬ          
 
Ɋɚɫɱɟɬɧɵɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɚɫɩɨɪɬɧɨɣ ɦɨɳɧɨɫɬɢ 

ɞɜɢɝɚɬɟɥɹ ɦɚɲɢɧɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɦɚɲɢɧɵ ɜ ɡɚɞɚɧɧɵɯ ɝɨɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

 
Ɉɩɪɟɞɟɥɹɸ ɫɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
       Qɫɦ = Vɤ ∙ γ ∙ Kɧ ∙ ͵͸ͲͲ ∙ Ɍtɩɨɝɪ + tɞɜ + tɪɚɡɝ

, ɬ
ɫɦ                                                                                ሺʹ. ͷ͹ሻ 

 
 ɝɞɟ Vɤ- ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3;  
        γ =4 ɬ/ɦ3- ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ;  
        Ʉ ɧ =0,9-0,98- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
        Ɍ=7ɱ- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ; 
        tɩɨɝɪ- ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ, ɫ; 
        tɞɜ- ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ, ɫ;          tɪɚɡɝ = ͵Ͳɫ - ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ. 

 
Ɉɩɪɟɞɟɥɹɸ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ: 
       tɩɨɝɪ = tɰ ∙ İ ∙ Kɪɟɦ ∙ tɦɚɧ, ɫ                                                                                        ሺʹ.ͷͺሻ 

ɝɞɟ =1,15-2 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɹ ɧɚ ɪɚɡɛɨɪɤɭ ɧɟɝɚɛɚɪɢɬɨɜ ɜ    ɡɚɛɨɟ 
         Ʉɪɟɦ=1,1 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɦɚɲɢɧɵ; 
         Ʉɦɚɧ=1,3 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɪɟɦɹ ɧɚ ɦɚɧёɜɪɵ ɦɚɲɢɧɵ ɜ ɡɚɛɨɟ; 
          tɰ =10-12 ɫ- ɜɪɟɦɹ ɱɟɪɩɚɧɢɹ ɦɚɲɢɧɵ ɤɨɜɲɨɦ ɩɨɪɨɞɵ ɢɡ ɲɬɚɛɟɥɹ ɝɨɪɧɨɣ 
ɦɚɫɫɵ, ɫ. 
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tɩɨɝɪ = ͳͲ ∙ ͳ,ͳͷ ∙ ͳ,ͳ ∙ ͳ,͵ = ʹͲ ɫ                                                                                      
 

Ɉɩɪɟɞɟɥɹɸ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ: 
       tɞɜ = ͵͸ͲͲ ∙ L ∙ ቆ ͳVɝɪ

+ ͳVɩɨɝɪ
ቇ Ʉɞ, ɫ                                                                         ሺʹ.ͷͻሻ 

 
ɝɞɟ L =0,3ɤɦ ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɤɚɬɤɢ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 
       Vɝɪ- ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɫ ɝɪɭɠёɧɧɵɦ ɤɨɜɲɨɦ; 
       Vɩɨɪ- ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɫ ɩɨɪɨɠɧɢɦ ɤɨɜɲɨɦ ɞɥɹ;                 
       Ʉɞ=1,25-1,3 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ 
ɫɜɹɡɚɧɧɨɣ ɫ ɭɫɤɨɪɟɧɢɟɦ ɢ ɡɚɦɟɞɥɟɧɢɟɦ. 
 tɞɜ = ͵͸ͲͲ ∙ Ͳ,͵ͷ ∙ (ͳͶ + ͳ͹) ∙ ͳ,ʹͷ = ͸ͳͺɫ                                                                       

 Qɫɦ = ͵ ∙ Ͷ,Ͷ ∙ Ͳ,ͻ ∙ ͵͸ͲͲ ∙ ͹ʹͲ + ͸ͳͺ + ͳʹ = Ͷ͸Ͳ,͸ ɬ/ɫɦ                                                                   
 
Ɉɩɪɟɞɟɥɹɸ ɝɨɞɨɜɭɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
       Qɷɤɫɩ

ɝ = Qɫɦ ∙ (Nɪɚɛ − ͵ͷ) ∙ nɫɦ, ɬ/ɝɨɞ                                                                   ሺʹ.͸Ͳሻ 
 

ɝɞɟ N˓˃˄- ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
       nɫɦ- ɱɢɫɥɨ ɫɦɟɧ. 
 Qɷɤɫɩ

ɝ = Ͷ͸Ͳ,͸ ∙ ሺ͵Ͳͷ − ͵ͷሻ ∙ ͵ = ͵͹͵Ͳͺ͸ ɬ/ɝɨɞ                                                           
 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɦɚɲɢɧ Caterpillar R1700G:  
Ɉɩɪɟɞɟɥɹɸ ɪɚɛɨɱɢɣ ɩɚɪɤ ɦɚɲɢɧ: 
 
       Nɪɚɛ = ȺɝQɷɤɫɩ

ɝ                                                                                                                 ሺʹ.͸ͳሻ 

ɝɞɟ Ⱥɝ- ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ. 
 Nɪɚɛ = ʹ,ͷ ∙ ͳͲ଺͵͹͵Ͳͺ͸ = ͸,͸                                                                                                             
 
ɉɪɢɧɢɦɚɸ Nɪɚɛ = ͹ 
 
Ɉɩɪɟɞɟɥɹɸ ɢɧɜɟɧɬɚɪɧɵɣ ɩɚɪɤ ɦɚɲɢɧ: 
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      Nɢɧɜ = Nɪɚɛ

Ʉɝ
                                                                                                           ሺʹ.͸ʹሻ 

 
ɝɞɟ  Ʉɝ = Ͳ,ͺͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɦɚɲɢɧɵ. 

 Nɢɧɜ = ͹Ͳ,ͺͷ = ͺ,ʹ͵                                                                                                                 
 
ɉɪɢɧɢɦɚɸ Nɢɧɜ = ͻ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɞɨɫɬɚɜɤɢ ɪɭɞɵ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɦɢ 
ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɦɢ ɦɚɲɢɧɚɦɢ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 2.6. 

 

Ɍɚɛɥɢɰɚ 2.6 ɋɪɚɜɧɟɧɢɟ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɦ ɉȾɆ 
 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ɇɚɲɢɧɵ 

ɉȾ-8ȼ Caterpillar R1700G 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɲɬ. 13 9 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɦɟɧɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɬ/ɫɦɟɧɭ 299,1 484,5 

Ƚɪɭɡɨɩɨɞɴёɦɧɨɫɬɶ ɬ 8 12,5 
ȼɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ ɦ3 - - 
ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ ɦ3 4,1 5,7 

Ⱦɜɢɝɚɬɟɥɶ  Ⱦɢɡɟɥɶɧɵɣ Ⱦɢɡɟɥɶɧɵɣ 
Ɇɨɳɧɨɫɬɶ ɤȼɬ 220 263 

Ɇɚɫɫɚ ɬ 22 38,5 
 

ɂɡ ɬɚɛɥɢɰɵ 2.6 ɜɢɞɧɨ, ɱɬɨ ɭ ɦɚɲɢɧɵ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ Caterpillar 
R1700G ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ ɡɚɦɟɬɧɨ ɥɭɱɲɟ ɱɟɦ ɭ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɉȾ-8ȼ, ɞɥɹ 
ɞɚɧɧɵɯ ɝɨɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟ ɦɚɲɢɧ Caterpillar R1700G 
ɧɚ 3 ɟɞɢɧɢɰɵ, ɚ ɬɚɤ ɠɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭ Caterpillar R1700G ɛɨɥɶɲɟ ɱɟɦ ɭ ɉȾ-
8ȼ, ɬɨ ɩɪɢɧɢɦɚɸ ɦɚɲɢɧɵ Caterpillar R1700G. 

 

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ Caterpillar R1700G  ɜ 
ɡɚɛɨɟ, ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5 
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Ɋɢɫɭɧɨɤ 2.5 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ Caterpillar 
R1700G  ɜ ɡɚɛɨɟ 

 

2.4   ɋɚɦɨɯɨɞɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ 
 
Ⱦɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɟɣ ɝɨɪɧɵɯ ɪɚɛɨɬ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɤɨɦɩɥɟɤɫ ɩɨɞɡɟɦɧɵɯ ɫɚɦɨɯɨɞɧɵɯ ɦɚɲɢɧ, 
ɛɚɡɢɪɭɸɳɢɯɫɹ ɧɚ ɫɚɦɨɯɨɞɧɵɯ ɲɚɫɫɢ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 6ɬ ɢ 10ɬ, ɤɨɬɨɪɵɟ 
ɜɵɩɭɫɤɚɸɬɫɹ ɮɢɪɦɨɣ Normet (Ɏɢɧɥɹɧɞɢɹ), ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɟɣɫɹ ɧɚ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦ ɝɨɪɧɨ-ɲɚɯɬɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ.  

ɉɪɢɧɢɦɚɸ: 
- ɞɥɹ ɞɨɫɬɚɜɤɢ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ ȼȼ ɢ ɡɚɪɹɠɚɧɢɹ ɲɩɭɪɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɚ 

ɞɢɡɟɥɶɧɚɹ ɦɚɲɢɧɚ Charmec 6605 B. ɉɪɢɧɢɦɚɟɦ 3 ɟɞ. 
- ɦɚɲɢɧɚ Charmek-2K ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɪɨɜɥɟɨɛɨɪɨɱɧɨɣ, ɩɪɢ ɭɫɬɚɧɨɜɤɟ 

ɲɬɚɧɝɨɜɨɣ ɤɪɟɩɢ, ɚ ɬɚɤ ɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɨɞɴёɦɧɵɯ ɢ 
ɦɨɧɬɚɠɧɵɯ ɨɩɟɪɚɰɢɣ. ɉɪɢɧɢɦɚɟɦ 4 ɟɞ. 

- ɦɚɲɢɧɚ Utimec ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɥɸɞɟɣ Rider. ɉɪɢɧɢɦɚɟɦ 3 ɟɞ. 
- ɝɪɭɡɨɜɚɹ ɚɜɬɨɬɟɥɟɠɤɚ ɫ ɤɪɚɧɨɦ Crane ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɞɴёɦɧɨ-

ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɩɟɪɚɰɢɣ. ɉɪɢɧɢɦɚɟɦ 3 ɟɞ. 
- ɬɨɩɥɢɜɨ ɦɚɫɥɨɡɚɩɪɚɜɳɢɤ Lube. ɉɪɢɧɢɦɚɟɦ 3 ɟɞ. 
- ɦɚɲɢɧɵ ɞɥɹ ɲɬɚɧɝɨɜɨɝɨ ɤɪɟɩɥɟɧɢɹ Robolt G 395. ɉɪɢɧɢɦɚɟɦ 2 ɟɞ. 
- ɦɚɲɢɧɵ ɞɥɹ ɞɪɨɛɥɟɧɢɹ ɧɟɝɚɛɚɪɢɬɨɜ (ɬɢɩɚ ɋɤɚɣɦɟɤ 800 Ȼɪɟɣɤɟɪ ɮɢɪɦɵ 

Ɍɚɦɪɨɤ). ɉɪɢɧɢɦɚɟɦ ɋɤɚɣɦɟɤ 800 – 1 ɟɞ. Ȼɪɟɣɤɟɪ – 1 ɟɞ. 
 Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.7 
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 Ɍɚɛɥɢɰɚ 2.7- Ʉɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ 
  

Ȼɭɪɨɜɵɟ ɭɫɬɚɧɨɜɤɢ: 
 

6 
 

ɉɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɟ ɦɚɲɢɧɵ: 
 

9 
 

Ɇɚɲɢɧɵ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɥɸɞɟɣ 3 
Ɇɚɲɢɧɵ ɞɥɹ ɞɨɫɬɚɜɤɢ ȼȼ 3 
Ɇɚɲɢɧɵ ɞɥɹ ɞɨɫɬɚɜɤɢ ȽɋɆ 3 
Ɇɚɲɢɧɵ ɞɥɹ ɨɛɨɪɤɢ ɤɪɨɜɥɢ 4 
Ɇɚɲɢɧɵ ɞɥɹ ɞɪɨɛɥɟɧɢɹ ɧɟɝɚɛɚɪɢɬɨɜ 2 
Ɇɚɲɢɧɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɵɪɚɛɨɬɨɤ 2 
Ɇɚɲɢɧɵ ɞɥɹ ɞɨɫɬɚɜɤɢ ɝɪɭɡɨɜ ɢ 
ɦɚɬɟɪɢɚɥɨɜ  3 

ɂɬɨɝɨ: 35 
 

 
2.5 ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɚɦɨɯɨɞɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ⱦɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɦɨɧɬɚ ɦɚɥɨɩɨɞɜɢɠɧɨɝɨ 

ɫɚɦɨɯɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɨɞɡɟɦɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ, ɩɨɝɪɭɡɨɱɧɵɟ ɦɚɲɢɧɵ ɢ ɬ.ɞ.) 
ɢ ɢɯ ɪɚɛɨɬɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɦɟɫɬɚɯ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɛɨɪ ɩɟɪɟɞɜɢɠɧɵɯ 
ɪɟɦɨɧɬɧɵɯ ɫɪɟɞɫɬɜ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɫɦɨɧɬɢɪɨɜɚɧɧɨɦ ɧɚ ɩɧɟɜɦɨɤɨɥёɫɧɨɦ ɯɨɞɭ 
ɦɚɫɬɟɪɫɤɨɣ ɫɨ ɫɥɟɫɚɪɧɵɦ ɢ ɫɬɚɧɨɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 
5ɬ, ɦɚɫɥɨɡɚɩɪɚɜɳɢɤɚ, ɩɥɚɬɮɨɪɦɵ ɫɨ ɫɜɚɪɨɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɦɨɧɬɚɠɧɵɦɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 

Ʉɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɧɚɛɨɪɨɦ ɩɟɪɟɞɜɢɠɧɵɯ ɪɟɦɨɧɬɧɵɯ ɫɪɟɞɫɬɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɹ ɜ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɚɦɨɯɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɥɢɱɧɵɯ ɫɥɟɫɚɪɧɵɯ, ɫɜɚɪɨɱɧɵɯ, 
ɦɨɧɬɚɠɧɨ-ɫɛɨɪɨɱɧɵɯ ɢ ɷɥɟɤɬɪɨɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ. 

Ɂɚɩɪɚɜɤɚ ɦɚɲɢɧ ɝɨɪɸɱɢɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɬɨɩɥɢɜɨɪɚɡɞɚɬɨɱɧɨɣ ɤɨɥɨɧɤɢ ɜ 
ɫɩɟɰɢɚɥɶɧɨɦ ɩɭɧɤɬɟ, ɤɨɬɨɪɵɣ ɫɨɜɦɟɳɚɟɬɫɹ ɫɨ ɫɤɥɚɞɨɦ ȽɋɆ. Ƚɨɪɸɱɟɟ ɧɚ ɫɤɥɚɞ 
ɩɨɞɚёɬɫɹ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ ɬɨɩɥɢɜɨ ɩɪɨɩɭɫɤɧɨɣ ɫɤɜɚɠɢɧɟ, ɭ ɤɨɬɨɪɨɣ ɬɚɤɠɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɤɥɚɞ. 

ɉɟɪɢɨɞɢɱɟɫɤɢɣ ɨɫɦɨɬɪ ɜɨɞɢɬɟɥɶ ɦɚɲɢɧɵ ɜɵɩɨɥɧɹɟɬ ɫɨɜɦɟɫɬɧɨ ɫɨ ɫɥɟɫɚɪɟɦ ɩɨ 
ɪɟɦɨɧɬɭ. Ɉɧɢ ɩɪɨɜɨɞɹɬ ɪɟɜɢɡɢɸ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ, ɭɫɬɪɚɧɹɸɬ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, 
ɡɚɦɟɧɹɸɬ ɦɚɫɥɨ ɜ ɪɟɞɭɤɬɨɪɚɯ, ɪɟɚɝɟɧɬɵ ɞɥɹ ɨɱɢɫɬɤɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɞɢɡɟɥɶɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ ɢ ɬ.ɞ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɫɦɨɬɪɚ ɦɚɲɢɧɵ ɨɤɨɥɨ ɞɜɭɯ ɱɚɫɨɜ. 
ȼɨɡɧɢɤɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɦɚɲɢɧɵ, ɢɯ ɭɫɬɪɚɧɟɧɢɟ ɢ 
ɩɟɪɟɱɟɧɶ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɡɚɧɨɫɹɬ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɠɭɪɧɚɥ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ 
ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɤɚɠɞɨɣ ɦɚɲɢɧɟ.  
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3  ɆȿɏȺɇɂɁȺɐɂə ɈɌɄȺɌɄɂ ɊɍȾɕ ɂ ɉɈɊɈȾɕ 
 

ȼɜɟɞɟɧɢɟ 
 
ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 

ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ ɪɭɞɧɢɤɚ, ɤɨɬɨɪɨɟ ɨɪɢɟɧɬɢɪɭɟɦɨɟ ɦɢɧɢɦɭɦɨɦ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɛɨɬ ɜ ɞɚɧɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
ɡɚɥɟɝɚɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɜɨɣɫɬɜ ɪɭɞɵ ɢ ɩɨɪɨɞɵ ɢ 
ɬɟɯɧɨɥɨɝɢɣ ɨɱɢɫɬɧɵɯ ɪɚɛɨɬ.   

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɪɭɞɵ ɜ ɡɚɛɨɹɯ ɢ ɩɨ ɝɥɚɜɧɵɦ ɨɬɤɚɬɨɱɧɵɦ ɜɵɪɚɛɨɬɤɚɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɞɧɢɱɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ, ɷɬɨ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɝɨɪɧɨɪɭɞɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɣ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɦɟɪɟ ɜɥɢɹɟɬ ɧɚ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɡɟɦɧɵɯ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ, ɫɩɨɫɨɛɨɜ 
ɩɨɞɝɨɬɨɜɤɢ ɛɥɨɤɨɜ ɢ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɨɬɪɚɛɨɬɤɢ. 

ȿɞɢɧɫɬɜɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɪɟɲɟɧɢɢ  ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɬɪɚɧɫɩɨɪɬɚ ɪɭɞɧɢɤɚ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɭɦ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɟɪɟɜɨɡɤɢ ɨɞɧɨɣ ɬɨɧɧɵ 
ɪɭɞɵ. 
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3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɜɢɞɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞɫɬɜ ɪɭɞɧɢɱɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ. 

 
3.1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ 
 
ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɧɚ ɝɨɪɧɨɦ 

ɩɪɟɞɩɪɢɹɬɢɢ ɪɭɞɧɢɱɧɵɣ ɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɜɟɧɶɟɜ. Ʉ 
ɪɭɞɧɢɱɧɨɦɭ ɬɪɚɧɫɩɨɪɬɭ ɨɬɧɨɫɹɬ ɨɩɟɪɚɰɢɢ ɩɨ ɩɨɝɪɭɡɤɟ ɢ ɩɟɪɟɦɟɳɟɧɢɸ ɝɪɭɡɨɜ ɜ 
ɩɪɟɞɟɥɚɯ ɪɭɞɧɢɤɚ, ɚ ɬɚɤɠɟ ɩɨ ɩɟɪɟɜɨɡɤɟ ɥɸɞɟɣ ɩɨ ɩɨɞɡɟɦɧɵɦ ɜɵɪɚɛɨɬɤɚɦ. 

   ɋ ɩɨɦɨɳɶɸ ɬɪɚɧɫɩɨɪɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: ɩɟɪɟɦɟɳɟɧɢɟ ɞɨɛɵɬɨɝɨ 
ɜ ɡɚɛɨɟ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɞɨ ɛɭɧɤɟɪɨɜ ɪɚɡɝɪɭɡɤɢ; ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɤ ɫɬɜɨɥɭ 
ɢɥɢ ɤ ɦɟɫɬɚɦ ɡɚɤɥɚɞɤɢ ɩɨɪɨɞɵ, ɩɨɥɭɱɟɧɧɨɣ ɩɪɢ ɜɟɞɟɧɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢɥɢ 
ɞɨɫɬɚɜɥɹɟɦɨɣ  ɫ ɩɨɜɟɪɯɧɨɫɬɢ; ɩɟɪɟɜɨɡɤɚ ɨɬ ɫɬɜɨɥɚ ɤ ɡɚɛɨɹɦ ɢ ɨɛɪɚɬɧɨ ɥɸɞɟɣ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɪɟɩɟɠɧɵɯ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

     ȼɵɛɨɪ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɞɚɧɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɬɪɚɛɨɬɤɢ, ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɩɨɪɨɞɵ ɢ ɪɭɞɵ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɪɚɫɫɬɨɹɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ, 
ɩɪɨɢɡɜɨɞɢɦ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ, ɩɪɢɦɟɧɟɧɢɟ 
ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɢɧɢɦɭɦɚ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɟɞɢɧɢɰɵ ɝɨɪɧɨɣ ɦɚɫɫɵ.  

  ɉɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ  ɲɚɯɬɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɜɟ 
ɝɪɭɩɩɵ: ɭɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɩɟɪɟɦɟɳɚɸɳɢɟ ɝɪɭɡ ɧɟɩɪɟɪɵɜɧɵɦ 
ɩɨɬɨɤɨɦ, ɢ ɭɫɬɚɧɨɜɤɢ ɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɝɪɭɡɚ. 

 
ɋɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ: 
       ʏ˔ˏ = ʏˆnˇ ∙ n˔ˏ , ˕̝ˏ                                                                                                    ሺ͵.ͳሻ 

 
ɝɞɟ ʏˆ- ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ, ɬ/ɝɨɞ; 
       nˇ- ɱɢɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
       N˔ˏ- ɱɢɫɥɨ ɫɦɟɧ ɜ ɫɭɬɤɢ. 
 ʏ˔ˏ = ʹ,ͷ ∙ ͳͲ଺͵Ͳͷ ∙ ͵ = ʹ͹͵ʹ,ʹ ≈ ʹ͹͵ʹ ˕̝ˏ                                                                                       
 
   ɉɨ ɡɚɞɚɧɧɨɣ ɝɨɞɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɩɪɢɧɹɬɨɣ ɪɟɠɢɦɭ ɪɚɛɨɬɵ 

ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɥɚɧɵ ɩɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ ɜ ɝɨɞ, ɫɭɬɤɢ, ɫɦɟɧɭ  ɩɨ 
ɝɨɪɧɨɣ ɦɚɫɫɟ. ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.1. 
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 Ɍɚɛɥɢɰɚ 3.1- ɉɥɚɧ ɩɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ 
 
ɋɦɟɧɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɬ 

ɋɭɬɨɱɧɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɬ 

Ƚɨɞɨɜɚɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɬ 

2732 8196,7 2500000 
 
ɍɱɢɬɵɜɚɹ ɡɚɞɚɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɞɥɢɧɭ ɨɬɤɚɬɤɢ, ɢɡ ɨɩɵɬɚ 

ɰɢɜɢɥɢɡɚɰɢɢ, ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɭɦ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɛɨɬ. ɇɚɢɛɨɥɟɟ 
ɜɟɪɨɹɬɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ ɥɨɤɨɦɨɬɢɜɧɵɣ, ɤɨɧɜɟɣɟɪɧɵɣ ɢ ɨɬɤɚɬɤɭ ɫɚɦɨɯɨɞɧɵɦɢ 
ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɦɚɲɢɧɚɦɢ. 

 
3.1.2 ɉɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱɟɬ ɨɬɤɚɬɤɢ ɫɚɦɨɯɨɞɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ 

 
ɋɚɦɨɯɨɞɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɦɚɲɢɧɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ, ɜɵɫɨɤɢɦɢ ɤɚɩɢɬɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɢ 
ɛɨɥɶɲɢɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢ ɩɨɞɱɟɪɤɢɜɚɧɢɹ ɜɫɟɯ ɞɨɫɬɨɢɧɫɬɜ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɲɢɧɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɦɚɲɢɧ ɧɚ 
ɩɧɟɜɦɨɤɨɥёɫɧɨɦ ɯɨɞɭ ɢ ɚɜɬɨɧɨɦɧɵɦ ɩɪɢɜɨɞɨɦ. 

 
ɂɡ ɜɫɟɯ ɦɚɪɨɤ ɚɜɬɨɦɚɲɢɧ, ɩɪɟɞɥɚɝɚɟɦɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɢ ɡɚɪɭɛɟɠɧɵɦɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ, ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɢ ɩɭɫɬɵɯ ɩɨɪɨɞ 
ɩɪɢɧɢɦɚɸ ɲɚɯɬɧɵɟ ɚɜɬɨɫɚɦɨɫɜɚɥɵ Sandvik TORO-40D ɢ Atlas Copco Minetruck 
MT5020,  ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.2.  

 
Ɍɚɛɥɢɰɚ 3.2- ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Sandvik TORO-40D ɢ Atlas Copco 
Minetruck MT5020 

 
ɉɨɤɚɡɚɬɟɥɶ Sandvik TORO-40D Minetruck MT5020 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ, ɤɝ 30700 30600 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 40000 50000 

Ɇɨɳɧɨɫɬɶ, ɤȼɬ 354 485 
Ⱦɥɢɧɚ, ɦɦ 10217 11220 

ɒɢɪɢɧɚ, ɦɦ 2990 3325 
ȼɵɫɨɬɚ, ɦɦ 2670 2840 

 

 ȼ ɬɚɛɥɢɰɟ 3.2 ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɲɢɧɵ ɹɜɥɹɸɬɫɹ 
ɟё ɲɢɪɢɧɚ ɢ ɜɵɫɨɬɚ, ɬ.ɤ. ɨɧɢ ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶ ɪɚɡɦɟɪɵ ɜɵɪɚɛɨɬɤɢ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ 
ɫɬɪɟɦɢɬɶɫɹ ɭɦɟɧɶɲɢɬɶ. Ɇɢɧɢɦɚɥɶɧɵɟ ɝɚɛɚɪɢɬɵ ɢɦɟɟɬ ɲɚɯɬɧɵɣ ɚɜɬɨɫɚɦɨɫɜɚɥ 
Sandvik TORO-40D 
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ɉɚɪɚɦɟɬɪɵ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ:  
 ˃ = ͳʹͲͲ ˏˏ;  b = ͷͲͲ ˏˏ;                                                                                                 

 ʏˏ = ʹͻͻͲ ˏˏ;                                                                                                                        
 ʜ = ʹ͸͹Ͳ ˏˏ;                                                                                                                          
 ʑ = ͳʹͲͲ + ʹͻͻͲ + ͷͲͲ = Ͷͻ͸Ͳ ˏˏ;                                                                              
 R = Ͳ,͸ͻʹ ∙ ʑ = Ͳ,͸ͻʹ ∙ Ͷͻ͸Ͳ = ͵ʹͶͷˏˏ;                                                                       
 S = B ∙ ሺH + Ͳ,ʹͷ ∙ Rሻ = Ͷͻ͸Ͳ ∙ ሺʹ͸͹Ͳ + Ͳ,ʹͷ ∙ ͵ʹͶͷሻ = ͳ͸,͵ ˏଶ                            
 
 
 

 
 

Ɋɢɫɭɧɨɤ 3.1- ɋɟɱɟɧɢɟ ɨɬɤɚɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɫɚɦɨɯɨɞɧɨɦ ɬɪɚɧɫɩɨɪɬɟ 
 V = S ∙ ͵ͲͲͲ = ͳ͸,͵ ∙ ͵ͲͲͲ = ͶͺͻͲͲ ˏଷ                                                                             

ɋɬɨɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ          2200 
ɪɭɛ./ɦ3 . Ɍɨɝɞɚ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɯɨɞɤɭ  ɫɨɫɬɚɜɹɬ: 

       ʥˑ˛ = V ∙ ʥˏయ = Ͷͺͻ͸Ͳ ∙ ʹʹͲͲ = ͳͲ͹͹ͳʹͲͲͲ ˓˖˄                                            ሺ͵.ʹሻ 
 
ɋɬɨɢɦɨɫɬɶ Sandvik ɌORO – 40D  ɪɚɜɧɚ  25059320,29 ɪɭɛ. 
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ɑɢɫɥɨ ɜɨɡɦɨɠɧɵɣ ɪɟɣɫɨɜ ɜ ɫɦɟɧɭ ɨɞɧɨɣ ɦɚɲɢɧɨɣ: 
       ʦ = ͸Ͳ ∙ ʡ˔ˏʡ˓                                                                                                                    ሺ͵.͵ሻ 

 
ɝɞɟ  Tɫɦ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɫɦɟɧɭ,  7 ɱ; 
       Ɍɪ- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɪɟɣɫɚ, ɦɢɧ. 

 ʦ = ͸Ͳ ∙ ͹ͷͳ = ͺ,ʹ͵ ≈ ͺ                                                                                                           
 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɪɟɣɫɚ:  
        ʡ˓ = ͵͸ͲͲ ∙ L ∙ ቆ ͳVˆ˓ + ͳV˒ˑˆ˓ቇ ∙ ʙˇ˅, ˏˋː                                                               ሺ͵.Ͷሻ 

 
ɝɞɟ  L – 3,5 ɤɦ ɞɥɢɧɚ ɨɬɤɚɬɤɢ ɪɭɞɵ; 
        Vˆ˓  - 8ɤɦ/ɱ-ɫɤɨɪɨɫɬɶ ɦɚɲɢɧɵ ɜ ɝɪɭɡɨɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ; 
        V˒ˑˆ˓ - 14ɤɦ/ɱ-ɫɤɨɪɨɫɬɶ ɦɚɲɢɧɵ ɜ ɩɨɪɨɠɧɟɦ ɧɚɩɪɚɜɥɟɧɢɢ; 
        ʙˇ˅ - 1,25…1,3-ɤɨɷɮɮɢɰɢɟɧɬ, ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ. 

 ʡ˓ = ͵͸ͲͲ ∗ ͵,ͷ ∙ (ͳͅ + ͳͳͶ) ∙ ͳ.ʹͷ = ͷͳ ˏˋː                                                                  
 

ɉɨɬɪɟɛɧɨɟ ɱɢɫɥɨ ɜɫɟɯ ɪɟɣɫɨɜ ɞɥɹ ɜɵɜɨɡɤɢ ɝɪɭɡɨɜ ɩɨ ɜɫɟɣ ɲɚɯɬɟ: 
      ʦ˒˕ = ˍ ∙ Q˔ˏG                                                                                                                   ሺ͵.ͷሻ 

 
ɝɞɟ:  k = 1,5  -  ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ;  
        Q˔ˏ - ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɲɚɯɬɵ, ɬ; 
        G –ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɦɚɲɢɧɵ, ɬ. 

  ʦ˒˕ = ͳ.ͷ ∗ ͵ʹ͹ͺ,͸ͶͲ = ͳʹʹ,ͻ ≈ ͳʹ͵                                                                                     
 

ɉɨɬɪɟɛɧɨɟ ɱɢɫɥɨ ɦɚɲɢɧ ɞɥɹ ɪɚɛɨɬɵ: 
       Nˏ˃˛ = ʦ˒˕ʦ = ͳʹ͵ͺ = ͳͷ,͵͹ ≈ ͳ͸ ˛˕                                                                     ሺ͵.͸ሻ 
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ȼɟɫ  ɝɪɭɡɚ ɫ ɦɚɲɢɧɨɣ:  
       Gˏ+˒ = Gˏ + G˒, ˕                                                                                                        ሺ͵.͹ሻ 
 

ɝɞɟ Gˏ- ɜɟɫ ɦɚɲɢɧɵ, ɬ; 
       G˒- ɜɟɫ ɝɪɭɡɚ, ɬ. 

 Gˏ+˒ = ͵Ͳ,͹ + ͶͲ = ͹Ͳ,͹                                                                                                      
 
ȼɟɫ ɦɚɲɢɧɵ ɛɟɡ ɝɪɭɡɚ: 
 
Gɬ = 30,7 ɬ. 

 
Ɍɹɝɨɜɨɟ ɭɫɢɥɢɟ ɪɚɛɨɱɟɝɨ ɯɨɞɚ:  
       ʡ˓˘ = Gˏ+˒ ∙ ɘ = ͹Ͳ,͹ ∙ Ͳ,ͳ = ͹,Ͳ͹ ˕˔                                                                    ሺ͵.ͺሻ 
 

ɝɞɟ ɘ, = Ͳ,ͳ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ.  
 
 

Ɍɹɝɨɜɨɟ ɭɫɢɥɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ: 
        ʡ˘˘ = Gˏ ∙ ɘ = ͵Ͳ,͹ ∙ Ͳ,ͳ = ͵,Ͳ͹ ˕˔                                                                       ሺ͵.ͻሻ 
 
Ɍɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɥɹɪɤɢ  qc = 10000.  
 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ  ɩɪɢ ɪɚɛɨɱɟɦ ɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ ɫ ɭɱёɬɨɦ ɄɉȾ ɞɜɢɝɚɬɟɥɹ ɢ 

ɬɪɚɧɫɦɢɫɫɢɢ η = 0,27 ɫɨɫɬɚɜɢɬ: 
 
ɩɪɢ ɪɚɛɨɱɟɦ ɯɨɞɟ 
       ʏ˓˘ = ʡ˓˘ ∙ LͶʹ͹ ∙ ͳͲସ ∙ Ͳ,ʹ͹ = ͹Ͳ͹Ͳ ∙ ͳͶͲͲͶʹ͹ ∙ ͳͲସ ∙ Ͳ,ʹ͹ = ͺ,͸ ˍˆ                                           ሺ͵.ͳͲሻ 

 
ɩɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ 
       ʏ˘˘ = ʡ˘˘ ∙ LͶʹ͹ ∙ ͳͲସ ∙ Ͳ,ʹ͹ = ͵Ͳ͹Ͳ ∗ ͳͶͲͲͶʹ͹ ∗ ͳͲସ ∗ Ͳ,ʹ͹ = ͵,͵ ˍˆ                                        ሺ͵.ͳͳሻ 

 

ɂɬɨɝɨ ɡɚ ɪɟɣɫ: 
       ʏ˓ = ʏ˓˘ + ʏ˘˘ = ͺ,͸ + ͵,͵ =  ͳͳ,ͻ ˍˆ                                                               ሺ͵.ͳʹሻ 
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Ʉɨɥɢɱɟɫɬɜɨ ɬɨɩɥɢɜɚ ɜ ɨɞɧɭ ɫɦɟɧɭ: 
       ʏ˔ˏ = ʏʟ ∗ ʡ˔ˏ ∗ Nˏ˃˛ = ͳͳ,ͻ ∗ ͹ ∗ ͸= ͳ͵͵ʹ,ͺ ˍˆ                                                                                                ሺ͵.ͳ͵ሻ 
 

ɝɞɟ ʡ˔ˏ = ͹ ˚ - ɜɪɟɦɹ ɫɦɟɧɵ; 
       Nˏ˃˛- ɱɢɫɥɨ ɦɚɲɢɧ. 

 

ɋɬɨɢɦɨɫɬɶ 1 ɤɝ. ɬɨɩɥɢɜɚ 32 ɪɭɛ., ɡɧɚɱɢɬ ɫɦɟɧɧɵɣ ɪɚɫɯɨɞ ɧɚ ɬɨɩɥɢɜɨ: 
       ʥ ˕̝ˏ = ʏ˔ˏ ∙ ʥˎ.˕ = ͳ͵͵ʹ,ͺ ∙ ͵ʹ = Ͷʹ͸Ͷͻ,͸ ˓˖˄                                                  ሺ͵.ͳͶሻ 

 
ɝɞɟ ʥˎ.˕ = ͵ʹ ˓˖˄- ɰɟɧɚ ɡɚ ɥɢɬɪ ɬɨɩɥɢɜɚ. 
 

ȼ ɝɨɞ ɪɚɫɯɨɞ ɧɚ  ɬɨɩɥɢɜɨ ɫɨɫɬɚɜɢɬ: 
       ʥ˕̂ = ʥ ˕̝ˏ ∙ n˔ˏ ∙ ˔ = Ͷʹ͸Ͷͻ,͸ ∙ ͵ ∙ ͵Ͳͷ = ͵ͻͲʹͶ͵ͺͶ ˓˖˄                              ሺ͵.ͳͷሻ 

 
ɝɞɟ n˔ˏ = ͵Ͳͷ- ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
       n˔ˏ = ͵- ɱɢɫɥɨ ɫɦɟɧ ɜ ɫɭɬɤɢ. 
 

ȼ ɢɬɨɝɟ ɢɦɟɟɦ ɩɨ ɞɚɧɧɨɦɭ ɜɚɪɢɚɧɬɭ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ: 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ:        Зˍ˃˒ = ʥˑ˛ + ʥʛ ∙ nˏ = ͳͲ͹͹ͳʹͲͲͲ +  ʹͷͲͷͻ͵ʹͲ,ʹͻ ∙ ͳ͸ =                      ሺ͵.ͳ͸ሻ = ͷͲͺ͸͸ͳͳʹͶ ˓˖˄                                                                                                                  
ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 1ɬ ɝɪɭɡɚ: 

      ʥ = Зˍ˃˒ʏˆ = ͷͲͺ͸͸ͳͳʹͶʹͷͲͲͲͲͲ = ʹͲ͵,Ͷ͸ ˓˖˄˕ˑːː˖                                                          ሺ͵.ͳ͹ሻ 

 
3.1.3 ɉɪɢɛɥɢɠёɧɧɵɣ ɪɚɫɱɟɬ ɤɨɧɜɟɣɟɪɧɨɣ ɨɬɤɚɬɤɢ 

 
     Ʉɨɧɜɟɣɟɪɧɵɣ ɬɪɚɧɫɩɨɪɬ. ɏɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, 
ɜɵɫɨɤɨɣ ɧɚɞёɠɧɨɫɬɶɸ, ɧɢɡɤɨɣ ɬɪɭɞɨёɦɤɨɫɬɶɸ. ɇɨ ɧɚ ɪɹɞɭ ɫ ɷɬɢɦ ɬɪɟɛɭɟɬ ɜɵɫɨɤɢɯ 
ɡɚɬɪɚɬ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɩɨ ɪɭɞɧɢɤɭ ɜɬɨɪɭɸ ɬɪɚɧɫɩɨɪɬɧɭɸ 
ɜɟɬɜɶ ɞɥɹ ɞɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ ɥɸɞɟɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɚɪɢɚɧɬɚ ɧɟɨɛɯɨɞɢɦɨ 
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ɩɪɨɢɡɜɟɫɬɢɧɟɤɨɬɨɪɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ. 
Ⱦɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɩɪɢɧɢɦɚɟɦ ɤɨɧɜɟɣɟɪ 2ɅȻɌ100 ɬ.ɤ. ɨɧ  ɩɪɢ  ɞɥɢɧɟ ɨɬɤɚɬɤɢ 

1400 ɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɢɬ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɢɦɟɟɬ ɦɟɧɶɲɢɟ ɪɚɡɦɟɪɵ 
Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɡɨɜ ɢ ɥɸɞɟɣ ɩɪɢɧɢɦɚɸ ɚɤɤɭɦɭɥɹɬɨɪɧɵɣ  ɥɨɤɨɦɨɬɢɜ 

ȺɊɉ20. 
 
Ʉɨɧɜɟɣɟɪ 2ɅȻɌ100: 
ɋɤɨɪɨɫɬɶ ɥɟɧɬɵ  2,5 ɦ/ɫ;  
ɉɪɢɟɦɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 16,5 ɦ3/ɦɢɧ; 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 600 ɬ/ɱ; 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɨɡɦɨɠɧɚɹ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɞɥɢɧɚ 3500 ɦ; 
Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ 250 ɤȼɬ;  
ɒɢɪɢɧɚ  1108 ɦɦ; 
ȼɵɫɨɬɚ 930 ɦɦ. 
 
Ʌɨɤɨɦɨɬɢɜ ȺɊɉ-20: 
ɋɰɟɩɧɚɹ ɦɚɫɫɚ 20000 ɤɝ; 
ɒɢɪɢɧɚ ɤɨɥɟɢ 900 ɦɦ; 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 
-Ⱦɥɢɧɚ 10870ɦɦ; 
-ɒɢɪɢɧɚ 1360ɦɦ; 
-ȼɵɫɨɬɚ 1550ɦɦ. 
ɀɟɫɬɤɚɹ ɛɚɡɚ 1650 ɦɦ; 
ɉɚɪɚɦɟɬɪɵ ɱɚɫɨɜɨɝɨ ɪɟɠɢɦɚ: 
-Ɍɹɝɨɜɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ 47 ɤȼɬ; 
-ɋɢɥɚ ɬɹɝɢ 18 ɤɇ; 
-ɋɤɨɪɨɫɬɶ 9 ɤɦ/ɱ. 
ɉɚɪɚɦɟɬɪɵ ɞɥɢɬɟɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
-Ɍɹɝɨɜɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ 18,8 ɤȼɬ; 
-ɋɢɥɚ ɬɹɝɢ 4,5 ɤɇ; 
-ɋɤɨɪɨɫɬɶ 14,4 ɤɦ/ɱ. 
 
ɉɚɪɚɦɟɬɪɵ ɝɨɧɧɨɣ ɜɵɪɚɛɨɬɤɢ: 
 ʑ = ͹ͲͲ + ͳ͵͸Ͳ + ʹͲͲ + ͳͳͲͺ + ʹͲͲ = ͵ͷ͸ͺ ˏˏ                                                     
 R = Ͳ,͸ͻʹ ∙ ʑ = Ͳ,͸ͻʹ ∙ ͵ͷ͸ͺ = ʹͶ͸ͻ ˏˏ                                                                      
 S = ʑ ∙ ሺʜ + Ͳ,ʹͷ ∙ Rሻ = ͵ͷ͸ͺ ∙ ሺͳͺͲͲ + Ͳ,ʹͷ ∙ ʹͶ͸ͻሻ = ͺ,͸ ˏଶ                             

 
ɉɪɢɧɢɦɚɸ S = 9 ɦ2  
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Ɋɢɫɭɧɨɤ 3.2 – ɋɟɱɟɧɢɟ ɨɬɤɚɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɤɨɧɜɟɣɟɪɧɨɣ ɨɬɤɚɬɤɟ 
 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɯɨɞɤɢ 1ɦ3 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬɤɚɬɨɱɧɨɝɨ 
ɲɬɪɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 2200 ɪɭɛ. Ɍɨɝɞɚ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɯɨɞɤɭ ɫɨɫɬɚɜɹɬ: 

 ʥˑ˛ = L ∙ ʥˏమ ∙ S ∙ ͳ,ͷ = ͳͶͲͲ ∙ ʹʹͲͲ ∙ ͻ ∙ ͳ,ͷ =ͶͳͷͺͲͲͲͲ ˓˖˄.                      ሺ͵.ͳ͹ሻ  
 

Ɂɚɬɪɚɬɵ ɧɚ 1 ɦ ɤɨɧɜɟɣɟɪɚ ɫ ɲɢɪɢɧɨɣ ɥɟɧɬɵ 800 ɦɦ 100000 ɪɭɛ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɤɨɧɜɟɣɟɪɚ: 
       Зˍˑː˅ = L ∙ ʥˏ = ͳͶͲͲ ∙ ͳͲͲͲͲͲ = ͳͶͲͲͲͲͲͲͲ ˓˖˄.                                      ሺ͵.ͳͺሻ 
 

ɝɞɟ L – ɞɥɢɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ, ɦ; 
 

ɋɬɨɢɦɨɫɬɶ ɥɨɤɨɦɨɬɢɜɚ  ȺɊɉ20- 3000000 ɪɭɛ.( ɬ.ɤ Ʉ14-3200000ɪɭɛ) 
 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ: 
 

Ɂɚɬɪɚɬɵ ɧɚ 1 ɦ  ɩɭɬɢ ɢɡ ɪɟɥɶɫɨɜ ɬɢɩɚ Ɋ-33- 300ɪɭɛ: 
       З˓ଷଷ = L ∙ ʹ ∙ ʥ˓ଶସ = ͳͶͲͲ ∙ ʹ ∙ ͵ͲͲ = ͺͶͲͲͲͲ ˓˖˄                                         ሺ͵.ͳͻሻ 
 

Ɂɚɬɪɚɬɵ ɧɚ ɜɚɝɨɧɟɬɤɢ: 

Иɡɦ. Лɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫɶ Даɬа 

Лɢɫɬ 

61 
ɂȽȾȽɢȽ ɋɎɍ.Ⱦɉ- 21.05.04.09 – 2021 ɉɁ 



ȼɟɫ ɝɪɭɡɚ ɜ ɜɚɝɨɧɟɬɤɟ ȼȽ-3,3:    
       Gˆ = V ∙ ɀ = ͵,͵ ∙ Ͷ,Ͷ = ͳͶ,ͷ ˕                                                                               ሺ͵.ʹͲሻ 

 
ɝɞɟ ȿ- ɜɦɟɫɬɢɦɨɫɬɶ ɜɚɝɨɧɟɬɤɢ, ɦ3; 
       ɀ = Ͷ,Ͷ ˕- ɨɛɴɟɦɧɵɣ ɜɟɫ ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ, ɬ/ɦ3. 

 
ȼɟɫ ɜɚɝɨɧɟɬɤɢ ɫ ɝɪɭɡɨɦ:  
       Gˆ+˅ = Gˆ + G଴ = ͳͶ,ͷ + ͳ,ʹ͹ = ͳͷ,͹͹ ˕                                                           ሺ͵.ʹͳሻ 
 

ɝɞɟ G଴- ɜɟɫ ɜɚɝɨɧɟɬɤɢ, ɬ. 
 
Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɜɟɫ ɩɨɟɡɞɚ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɫɰɟɩɥɟɧɢɹ ɩɪɢ 

ɫɩɭɫɤɟ ɝɪɭɠёɧɨɝɨ ɫɨɫɬɚɜɚ ɧɚ ɩɪɟɨɛɥɚɞɚɸɳɟɦ ɭɤɥɨɧɟ: 
        ʟ + Qˆ˓ = ͳͲͲͲ ∗ ɗ ∗ ʟ˔ɘ + iˆ˓ + ͳͳͲ ∙ j˒                                                                                  ሺ͵.ʹʹሻ 

 
ɝɞɟ ȥ = 0,21 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥёɫ ɫ ɪɟɥɶɫɚɦɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɨɫɬɨɹɧɢɹ 
ɪɟɥɶɫɨɜ; 
       Pɫɰ – ɫɰɟɩɧɨɣ ɜɟɫ ɥɨɤɨɦɨɬɢɜɚ, ɤɇ; 
       Ȧ- ɭɞɟɥɶɧɨɟ ɯɨɞɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɚɝɨɧɟɬɤɢ, Ȧ=9ɇ/ɤɇ; 
        jɩ - ɭɫɤɨɪɟɧɢɟ ɫɨɫɬɚɜɚ ɩɪɢ ɩɭɫɤɟ, jɩ=0,04-0,05ɦ/ɫ2; 
        i – ɭɤɥɨɧ ɩɭɬɢ ɜ ɩɪɨɦɢɥɥɹɯ. 

 ͳͶ + Qˆ˓ =   ͳͲͲͲ ∗ Ͳ,ʹͳ ∗ ͳͶ          ͻ + ͵ + ͳͳͲ ∗ Ͳ,Ͳͷ = ͳͷͶ˕                                                                    
 
Qɝɪ =   154 ɬ. 
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɚɝɨɧɟɬɨɤ ɜ ɫɨɫɬɚɜɟ:  
       n = Qˆ˓G + G଴ = ͳͷͶͳͶ,ͷ + ͳ,ʹ͹ = ͻ,͹ ≈ ͳͲ ˛˕                                                         ሺ͵.ʹ͵ሻ 

 
Ɍɨɝɞɚ ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɜɚɝɨɧɟɬɤɢ ɪɚɜɧɵ:  
 
ɋɬɨɢɦɨɫɬɶ ɜɚɝɨɧɟɬɤɢ ȼȽ - 3,3- 119000 ɪɭɛ. 
       З˅ = n ∙ ʥ = ͳͲ ∙ ͳͳͻͲͲͲͲ ˓˖˄                                                                              ሺ͵.ʹͶሻ 
Ɉɩɪɨɤɢɞɵɜɚɬɟɥɶ ɜɚɝɨɧɟɬɨɤ:  4000000 ɪɭɛ. 
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ȼ ɢɬɨɝɟ ɢɦɟɟɦ ɩɨ ɞɚɧɧɨɦɭ ɜɚɪɢɚɧɬɭ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ: 
 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ: 
       Зˍ˃˒ = ʥˑ˛ + Зˍˑː˅ + ʥˎ + З˓ଷଷ + З˅ + Зˑ = ͶͳͷͺͲͲͲͲ + ͳͶͲͲͲͲͲͲͲ + ሺ͵.ʹͷሻ 
 +͵ͲͲͲͲͲͲ + ͺͶͲͲͲͲ + ͳͳͻͲͲͲͲ + ͶͲͲͲͲͲͲ = ͳͻͲ͸ͳͲͲͲͲ ˓˖˄                        
 
ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɬɨɧɧɵ ɪɭɞɵ: 
       ʥ = Зˍ˃˒ʏˆ = ͳͻͲ͸ͳͲͲͲͲʹͷͲͲͲͲͲ = ͹͸.ʹͶ ˓˖˄˕ˑːː˃                                                            ሺ͵.ʹ͸ሻ 

 
3.1.4  ɉɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱɟɬ ɥɨɤɨɦɨɬɢɜɧɨɣ ɨɬɤɚɬɤɢ 

 
Ɂɧɚɹ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 2732 ɬɨɧɧ/ɫɦ, 

ɩɨɫɤɨɥɶɤɭ ɲɚɯɬɚ ɨɩɚɫɧɚ ɩɨ ɝɚɡɭ ɢ ɩɵɥɢ, ɬɨ ɞɥɹ ɨɬɤɚɬɤɢ ɪɟɤɨɦɟɧɞɭɸɬ ɩɪɢɦɟɧɟɧɢɟ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɥɨɤɨɦɨɬɢɜɨɜ. 

ɍɱɢɬɵɜɚɹ ɡɚɞɚɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɧɢɦɚɸ ɥɨɤɨɦɨɬɢɜ  ɬɢɩɚ ȺɊɉ-20. 
Ɍɪɚɧɫɩɨɪɬɧɵɣ ɩɭɬɶ ɨɫɧɨɜɧɨɝɨ ɨɬɤɚɬɨɱɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ 

ɩɪɹɦɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ ɦɟɠɞɭ ɩɭɧɤɬɨɦ ɩɨɝɪɭɡɤɢ ɢ ɪɚɡɝɪɭɡɤɢ, 
ɢɦɟɸɳɢɣ ɧɟɛɨɥɶɲɨɣ ɭɤɥɨɧ ɞɥɹ ɫɬɨɤɚ ɲɚɯɬɧɵɯ ɜɨɞ ɜ ɫɬɨɪɨɧɭ ɩɭɧɤɬɚ ɪɚɡɝɪɭɡɤɢ. 

ɇɟ ɛɭɞɟɦ ɡɚɛɵɜɚɬɶ ɨ ɬɨɦ, ɱɬɨ ɫɰɟɩɧɨɣ ɜɟɫ ɢ ɝɚɛɚɪɢɬɵ ɩɪɨɱɧɨ ɜɡɚɢɦɨɫɜɹɡɚɧɵ,   
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɢɝɪɚɜ ɜ ɨɞɧɨɦ, ɦɵ ɩɪɨɢɝɪɚɟɦ ɜ ɞɪɭɝɨɦ. ɇɟɨɛɯɨɞɢɦɨ ɪɟɲɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɩɪɢɜɟɞɟɬ ɤ ɭɫɪɟɞɧɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ, ɤɨɬɨɪɵɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɛɭɞɭɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɥɚɧɵ ɩɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɫ ɦɢɧɢɦɚɥɶɧɨɣ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɶɸ.  

 
ɉɪɢɧɢɦɚɸ ɜɚɝɨɧɟɬɤɢ ɬɢɩɚ ȼȽ ɫ ɨɛɴɟɦɨɦ ɤɭɡɨɜɚ 3,3 ɦ3 

 
ɉɚɪɚɦɟɬɪɵ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ: 
  h = ͻͲ + ͳͳͲͲ = ʹͲͲ ˏˏ                                                                                                     
 ʑ = ͹ͲͲ + ͳ͵͸Ͳ + ʹͲͲ = ʹʹ͸Ͳ ˏˏ                                                                                  
 R = Ͳ,͸ͻʹ ∙ B = Ͳ,͸ͻʹ ∙ ʹʹ͸ͳͷ͸Ͷ ˏˏ                                                                               
 S = D = B ∙ ሺH + Ͳ,ʹͷ ∙ Rሻ = ʹʹ͸Ͳ ∙ ሺͳͷͷͲ + Ͳ,ʹͷ ∙ ͳͷ͸Ͷሻ = Ͷ,͵ ˏଶ                      

 ʞ˓ˋːˋˏ˃ˡ S = ͷˏଶ                                                                                                               
ɝɞɟ  A =700; b =200; ɇ = 1550; Ⱥɦ = 850; 
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Ɋɢɫɭɧɨɤ 3.3-ɋɟɱɟɧɢɟ ɨɬɤɚɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɥɨɤɨɦɨɬɢɜɧɨɣ ɨɬɤɚɬɤɟ 
 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɯɨɞɤɢ 1ɦ3 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬɤɚɬɨɱɧɨɝɨ 
ɲɬɪɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 2200 ɪɭɛ. Ɍɨɝɞɚ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɯɨɞɤɭ ɫɨɫɬɚɜɹɬ: 

 ʥˑ˛ = L ∙ ʥˏమ ∙ S = ͳͶͲͲ ∙ ʹʹͲͲ ∙ ͷ = ͳͷͶͲͲͲͲͲ ˓˖˄.                                       ሺ͵.ʹ͹ሻ  
 

ɋɬɨɢɦɨɫɬɶ ɥɨɤɨɦɨɬɢɜɚ  ȺɊɉ-20- 3000000 ɪɭɛ. 
 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ: 
 
Ɂɚɬɪɚɬɵ ɧɚ 1 ɦ  ɩɭɬɢ ɢɡ ɪɟɥɶɫɨɜ ɬɢɩɚ Ɋ-33- 300ɪɭɛ: 

       З˓ଷଷ = L ∙ ʹ ∙ ʥ˓ଶସ = ͳͶͲͲ ∙ ʹ ∙ ͵ͲͲ = ͺͶͲͲͲͲ ˓˖˄                                         ሺ͵.ʹͺሻ 
 

Ɂɚɬɪɚɬɵ ɧɚ ɜɚɝɨɧɟɬɤɢ: 
 

ȼɟɫ ɝɪɭɡɚ ɜ ɜɚɝɨɧɟɬɤɟ ȼȽ-3,3:    
       Gˆ = V ∙ ɀ = ͵,͵ ∙ Ͷ,Ͷ = ͳͶ,ͷ ˕                                                                               ሺ͵.ʹͻሻ 
 

ɝɞɟ ȿ- ɜɦɟɫɬɢɦɨɫɬɶ ɜɚɝɨɧɟɬɤɢ, ɦ3; 
       ɀ = Ͷ,Ͷ ˕- ɨɛɴɟɦɧɵɣ ɜɟɫ ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ, ɬ/ɦ3. 

 
ȼɟɫ ɜɚɝɨɧɟɬɤɢ ɫ ɝɪɭɡɨɦ:  
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      Gˆ+˅ = Gˆ + G଴ = ͳͶ,ͷ + ͳ,ʹ͹ = ͳͷ,͹͹ ˕                                                           ሺ͵.͵Ͳሻ 
 

ɝɞɟ G଴- ɜɟɫ ɜɚɝɨɧɟɬɤɢ, ɬ. 
 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɜɟɫ ɩɨɟɡɞɚ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɫɰɟɩɥɟɧɢɹ ɩɪɢ 
ɫɩɭɫɤɟ ɝɪɭɠёɧɨɝɨ ɫɨɫɬɚɜɚ ɧɚ ɩɪɟɨɛɥɚɞɚɸɳɟɦ ɭɤɥɨɧɟ: 

        ʟ + Qˆ˓ = ͳͲͲͲ ∗ ɗ ∗ ʟ˔ɘ + iˆ˓ + ͳͳͲ ∙ j˒                                                                                   ሺ͵.͵ͳሻ 

 
ɝɞɟ ȥ = 0,21 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥёɫ ɫ ɪɟɥɶɫɚɦɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɨɫɬɨɹɧɢɹ 
ɪɟɥɶɫɨɜ; 
       Pɫɰ – ɫɰɟɩɧɨɣ ɜɟɫ ɥɨɤɨɦɨɬɢɜɚ, ɤɇ; 
       Ȧ- ɭɞɟɥɶɧɨɟ ɯɨɞɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɚɝɨɧɟɬɤɢ, Ȧ=9ɇ/ɤɇ; 
        jɩ - ɭɫɤɨɪɟɧɢɟ ɫɨɫɬɚɜɚ ɩɪɢ ɩɭɫɤɟ, jɩ=0,04-0,05ɦ/ɫ2; 
        i – ɭɤɥɨɧ ɩɭɬɢ ɜ ɩɪɨɦɢɥɥɹɯ. 

 ͳͶ + Qˆ˓ =   ͳͲͲͲ ∗ Ͳ,ʹͳ ∗ ͳͶ          ͻ + ͵ + ͳͳͲ ∗ Ͳ,Ͳͷ = ͳͷͶ˕                                                                    
 

Qɝɪ =   154 ɬ. 
 

Ʉɨɥɢɱɟɫɬɜɨ ɜɚɝɨɧɟɬɨɤ ɜ ɫɨɫɬɚɜɟ:  
       n = Qˆ˓G + G଴ = ͳͷͶͳͶ,ͷ + ͳ,ʹ͹ = ͻ,͹ ≈ ͳͲ ˛˕                                                         ሺ͵.͵ʹሻ 

 
Ɍɨɝɞɚ ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɜɚɝɨɧɟɬɤɢ ɪɚɜɧɵ:  

 
ɋɬɨɢɦɨɫɬɶ ɜɚɝɨɧɟɬɤɢ ȼȽ - 3,3- 119000 ɪɭɛ. 

       З˅ = n ∙ ʥ = ͳͲ ∙ ͳͳͻͲͲͲͲ ˓˖˄                                                                             ሺ͵.͵͵ሻ 
 

Ɉɩɪɨɤɢɞɵɜɚɬɟɥɶ ɜɚɝɨɧɟɬɨɤ:  4000000 ɪɭɛ. 
 

ȼ ɢɬɨɝɟ ɢɦɟɟɦ ɩɨ ɞɚɧɧɨɦɭ ɜɚɪɢɚɧɬɭ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ: 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ: 
       Зˍ˃˒ = ʥˑ˛ + Зˍˑː˅ + З˓ଷଷ + З˅ + Зˑ = ͶͳͷͺͲͲͲͲ +                                     ሺ͵.͵Ͷሻ 
 +͵ͲͲͲͲͲͲ + ͺͶͲͲͲͲ + ͳͳͻͲͲͲͲ + ͶͲͲͲͲͲͲ = ͷͲ͸ͳͲͲͲͲ ˓˖˄                               
ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɬɨɧɧɵ ɪɭɞɵ: 
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      ʥ = Зˍ˃˒ʏˆ = ͷͲ͸ͳͲͲͲͲʹͷͲͲͲͲͲ = ʹͲ,ʹͶ ˓˖˄˕ˑːː˃                                                               ሺ͵.͵ͷሻ 

 
3.1.5 Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ 
 
Ⱥɜɬɨɦɨɛɢɥɶɧɚɹ ɨɬɤɚɬɤɚ – ɩɨ ɤɚɩɢɬɚɥɶɧɵɦ ɡɚɬɪɚɬɚɦ ɩɪɟɜɨɫɯɨɞɢɬ ɜɚɪɢɚɧɬ 

ɨɬɤɚɬɤɢ ɫ ɩɨɦɨɳɶɸ ɤɨɧɜɟɣɟɪɚ ɢ ɥɨɤɨɦɨɬɢɜɧɭɸ ɨɬɤɚɬɤɭ. ɉɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ 
ɡɚɬɪɚɬɚɦ ɞɚɧɧɵɣ ɜɢɞ ɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɞɨɪɨɝɢɦ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɝɪɭɡɨɜ ɩɨɧɚɞɨɛɢɬɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɬɨɩɥɢɜɚ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɬɪɚɧɫɩɨɪɬɧɭɸ ɬɟɯɧɢɤɭ. Ⱦɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɦɨɳɧɨɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɭɫɬɪɨɣɫɬɜɚ ɩɨɧɢɠɚɸɳɢɟ ɬɨɤɫɢɱɧɨɫɬɶ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɡɚɩɚɫ 
ɚɜɬɨɲɢɧ. ɂɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɨɦ ɡɚɬɪɚɬɵ 
ɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɧɢɠɟɧɧɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɚɤɬɢɱɟɫɤɢɦɢ. ɉɨɷɬɨɦɭ ɷɬɨɬ 
ɜɢɞ ɬɪɚɧɫɩɨɪɬɚ ɧɟ ɩɪɢɦɟɧɢɦ ɧɚ ɞɚɧɧɨɦ ɪɭɞɧɢɤɟ. 

Ʉɨɧɜɟɣɟɪɧɚɹ ɨɬɤɚɬɤɚ – ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ 
ɩɟɪɟɜɨɡɤɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɥɸɞɟɣ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬ 
ɫɟɱɟɧɢɟ ɜɵɪɚɛɨɬɨɤ. ȼ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɦ ɪɚɫɱɟɬɟ ɬɚɤɠɟ ɧɟ ɭɱɢɬɵɜɚɥɢɫɶ ɡɚɬɪɚɬɵ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

Ʌɨɤɨɦɨɬɢɜɧɚɹ ɨɬɤɚɬɤɚ –ɨɤɚɡɚɥɚɫɶ ɫɚɦɵɦ ɞɟɲɟɜɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ. 
Ʌɨɤɨɦɨɬɢɜɧɭɸ ɨɬɤɚɬɤɭ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɝɨɪɧɨɣ ɩɨɪɨɞ, ɬɚɤ ɢ 
ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

 
 
3.2 Ɋɚɫɱɟɬ ɥɨɤɨɦɨɬɢɜɧɨɣ ɨɬɤɚɬɤɢ 

 
3.2.1 ȼɵɛɨɪ ɥɨɤɨɦɨɬɢɜɚ   
 
Ɍɪɚɧɫɩɨɪɬɧɵɣ ɩɭɬɶ ɨɫɧɨɜɧɨɝɨ ɨɬɤɚɬɨɱɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ 

ɩɪɹɦɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ ɦɟɠɞɭ ɩɭɧɤɬɨɦ ɩɨɝɪɭɡɤɢ ɢ ɪɚɡɝɪɭɡɤɢ, 
ɢɦɟɸɳɢɣ ɧɟɛɨɥɶɲɨɣ ɭɤɥɨɧ ɞɥɹ ɫɬɨɤɚ ɲɚɯɬɧɵɯ ɜɨɞ ɜ ɫɬɨɪɨɧɭ ɩɭɧɤɬɚ ɪɚɡɝɪɭɡɤɢ. 

ɇɟ ɛɭɞɟɦ ɡɚɛɵɜɚɬɶ ɨ ɬɨɦ, ɱɬɨ ɫɰɟɩɧɨɣ ɜɟɫ ɢ ɝɚɛɚɪɢɬɵ ɩɪɨɱɧɨ ɜɡɚɢɦɨɫɜɹɡɚɧɵ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɢɝɪɚɜ ɜ ɨɞɧɨɦ, ɦɵ ɩɪɨɢɝɪɚɟɦ ɜ ɞɪɭɝɨɦ.  

ɇɟɨɛɯɨɞɢɦɨ ɪɟɲɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɢɜɟɞɟɬ ɤ ɭɫɪɟɞɧɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ, ɤɨɬɨɪɵɟ 
ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɛɭɞɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɥɚɧɵ ɩɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɫ 
ɦɢɧɢɦɚɥɶɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɶɸ.  

Ɍɚɤ ɤɚɤ ɪɭɞɧɢɤ ɹɜɥɹɟɬɫɹ ɨɩɚɫɧɵɦ ɩɨ ɝɚɡɭ ɢ ɩɵɥɢ, ɬɨ ɩɨ ɩɪɚɜɢɥɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɥɨɤɨɦɨɬɢɜɚ. 

ɉɪɢɧɢɦɚɸ ɚɤɤɭɦɭɥɹɬɨɪɧɵɣ ɥɨɤɨɦɨɬɢɜ ȺɊɉ-20. 
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3.2.2 ȼɵɛɨɪ ɜɚɝɨɧɟɬɨɤ 
 
Ʉ ɤɨɧɫɬɪɭɤɰɢɢ ɜɚɝɨɧɟɬɨɤ ɩɪɟɞɴɹɜɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɜɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ, ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ, ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɚɪɵ, 
ɧɟɛɨɥɶɲɢɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɠɟɫɬɤɨɫɬɶ ɤɭɡɨɜɚ. 

Ƚɪɭɡɨɜɵɟ ɜɚɝɨɧɟɬɤɢ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɤɭɡɨɜɚ ɢ ɫɩɨɫɨɛɭ ɪɚɡɝɪɭɡɤɢ 
ɦɨɠɧɨɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

- ɫ ɝɥɭɯɢɦ, ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɵɦ ɧɚ ɪɚɦɟ ɜɚɝɨɧɟɬɤɢ ɤɭɡɨɜɨɦ (ɬɢɩɚ ȼȽ). 
Ɋɚɡɝɪɭɡɤɚ ɬɚɤɢɯ ɜɚɝɨɧɟɬɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɤɪɭɝɨɜɵɯ ɨɩɪɨɤɢɞɵɜɚɬɟɥɹɯ; 

- ɫ ɤɭɡɨɜɨɦ, ɫɧɚɛɠɟɧɧɵɦ ɨɬɤɢɞɧɵɦɢ ɞɧɢɳɚɦɢ (ɬɢɩɚ ȼȾ). Ɋɚɡɝɪɭɡɤɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɞɧɢɳɟ; 

- ɫ ɤɭɡɨɜɨɦ, ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɧɵɦ ɧɚ ɪɚɦɟ ɢ ɩɨɞɧɢɦɚɸɳɢɦɫɹ ɨɬɤɢɞɧɵɦ 
ɛɨɪɬɨɦ (ɬɢɩɚ ȼȻ). Ɋɚɡɝɪɭɡɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɧɚ ɤɥɨɧɟ ɤɭɡɨɜɚ ɢ ɩɨɞɴɟɦɟ ɛɨɪɬɚ; 

- ɫ ɝɥɭɯɢɦ ɨɩɪɨɤɢɞɧɵɦ ɤɭɡɨɜɨɦ (ɬɢɩɚ ȼɈ). Ɋɚɡɝɪɭɡɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ 
ɨɩɪɨɤɢɞɵɜɚɧɢɢ ɤɭɡɨɜɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢ ɩɨɪɨɞɵ 
ɩɪɢɦɟɧɹɸɬ ɫɚɦɨɪɚɡɝɪɭɠɚɸɳɢɟɫɹ ɜɚɝɨɧɵ (ɬɢɩɚ ȼɄ) ɫ ɞɨɧɧɵɦ ɤɨɧɜɟɣɟɪɨɦ, 
ɛɭɧɤɟɪɧɵɟ ɢ ɫɟɤɰɢɨɧɧɵɟ ɩɨɟɡɞɚ. 

ȼ ɫɥɟɞɫɬɜɢɢ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɲɚɯɬɧɵɯ ɜɚɝɨɧɟɬɨɤ ɤ ɢɯ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɩɪɨɱɧɨɫɬɢ, 
ɢɡɧɨɫɨɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɫɜɨɟɦ ɞɜɢɠɟɧɢɢ ɩɨ 
ɪɟɥɶɫɨɜɵɦ ɩɭɬɹɦ ɜɚɝɨɧɟɬɤɢ ɩɨɦɢɦɨ ɜɟɫɚ ɝɪɭɡɚ ɢ ɬɹɝɨɜɨɣ ɫɢɥɵ  ɢɫɩɵɬɵɜɚɸɬ  
ɪɚɡɥɢɱɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɨɬ ɭɞɚɪɨɜ ɢ ɬɨɥɱɤɨɜ. ɇɚɪɹɞɭ  ɫ ɜɵɫɨɤɨɣ 
ɩɪɨɱɧɨɫɬɶɸ ɜɚɝɨɧɟɬɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ  ɥɟɝɤɨɣ, ɢɦɟɬɶ ɨɝɪɚɧɢɱɟɧɧɵɟ 
ɝɚɛɚɪɢɬɵ ɢ ɧɟɛɨɥɶɲɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ.    

ɂɬɚɤ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɬɢɩɵ ɜɚɝɨɧɟɬɨɤ ɩɪɢɦɟɧɹɸ ɜɚɝɨɧɟɬɤɢ ɫ ɝɥɭɯɢɦ ɤɭɡɨɜɨɦ 
ɬɢɩɚ ȼȽ ɫ ɨɛɴɟɦɨɦ 3,3 ɦ3, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

 

 
Ɋɢɫɭɧɨɤ  3.4- ɒɚɯɬɧɚɹ ɜɚɝɨɧɟɬɤɚ ɍȼȽ – 3,3 ɫ ɝɥɭɯɢɦ  ɤɭɡɨɜɨɦ. 
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 Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɚɝɨɧɟɬɤɢ ȼȽ-3,3 ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 3.3 
 
 
Ɍɚɛɥɢɰɚ 3.3- Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɚɝɨɧɟɬɤɢ ȼȽ-3,3 

 

ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 

Ёɦɤɨɫɬɶ ɤɭɡɨɜɚ 3,3 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ: 

-ɲɢɪɢɧɚ 
-ɞɥɢɧɚ 
-ɜɵɫɨɬɚ 

 
1320 
3450 
1300 

ɀɟɫɬɤɚɹ ɛɚɡɚ, ɦɦ 1100 
ɒɢɪɢɧɚ ɤɨɥɟɢ, ɦɦ 900 

Ɇɚɫɫɚ, ɤɝ 1207 
Ⱦɢɚɦɟɬɪ ɤɨɥɟɫɚ, ɦɦ 350 

 
ɉɟɪɟɜɨɡɤɚ ɥɸɞɟɣ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ  ɜɵɪɚɛɨɬɤɚɦ  ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ, ɟɫɥɢ 

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɜɨɥɚ ɞɨ ɦɟɫɬɚ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɹɟɬ 1000ɦ ɢ ɛɨɥɟɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ  
ɡɧɚɹ  ɞɥɢɧɭ  ɨɬɤɚɬɤɢ  ɞɟɥɚɸ ɜɵɜɨɞ, ɱɬɨ ɧɚ ɪɭɞɧɢɤɟ ɧɟɨɛɯɨɞɢɦɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ 
ɞɨɫɬɚɜɤɚ ɥɸɞɟɣ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ. 

Ɂɧɚɹ, ɱɬɨ  ɬɪɚɧɫɩɨɪɬɧɵɣ ɩɭɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ, ɢ 
ɤɨɥɟɹ 900ɦɦ, ɩɪɢɧɢɦɚɟɦ ɜɚɝɨɧɟɬɤɢ  ȼɉ – 18 (ɪɢɫɭɧɨɤ 3.5), ɢɦɟɸɳɢɟ ɲɟɫɬɶ 
ɫɢɞɟɧɢɣ ɧɚ 18 ɱɟɥɨɜɟɤ. 

  
 

 
 

Ɋɢɫɭɧɨɤ 3.5-  ȼɚɝɨɧɟɬɤɚ ȼɉ – 18 ɞɥɹ ɩɟɪɟɜɨɡɤɢ  ɥɸɞɟɣ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ  
ɜɵɪɚɛɨɬɤɚɦ. 

 
3.2.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ, ɫɬɪɨɟɧɢɹ ɩɭɬɢ ɢ 

ɬɢɩɚ ɪɟɥɶɫɨɜ. 
 

Ɋɟɥɶɫɨɜɵɣ ɩɭɬɶ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɪɟɥɶɫɨɜ, ɫɤɪɟɩɥɟɧɢɣ, ɲɩɚɥ ɢ ɛɚɥɥɚɫɬɧɨɝɨ ɫɥɨɹ 
ɧɚɡɵɜɚɟɬɫɹ ɜɟɪɯɧɢɦ ɫɬɪɨɟɧɢɟɦ ɩɭɬɢ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɩɨɱɜɟ ɜɵɪɚɛɨɬɤɢ. Ɂɜɟɧɶɹ 
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ɪɟɥɶɫɨɜ, ɫɨɟɞɢɧɟɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ, ɨɛɪɚɡɭɸɬ ɧɢɬɤɭ ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ. Ⱦɜɟ 
ɩɚɪɚɥɥɟɥɶɧɵɟ ɧɢɬɤɢ ɪɟɥɶɫɨɜ ɨɛɪɚɡɭɸɬ ɪɟɥɶɫɨɜɭɸ ɤɨɥɟɸ. Ⱦɥɹ ɩɨɞɡɟɦɧɵɯ ɪɭɞɧɢɤɨɜ 
ɲɢɪɢɧɚ ɤɨɥɟɢ ɭɫɬɚɧɨɜɥɟɧɚ 600, 750 ɢ 900 ɦɦ. 

Ɍɚɤ ɤɚɤ ɩɪɢɧɹɬɵɟ ɥɨɤɨɦɨɬɢɜ ɜ ɜɚɝɨɧɟɬɤɢ ɢɦɟɸɬ ɤɨɥɟɸ 900 ɦɦ, ɬɨ ɩɪɢɧɢɦɚɸ 
ɪɟɥɶɫɨɜɭɸ ɤɨɥɟɸ 900ɦɦ. 

 
Ɋɟɥɶɫɨɜɚɹ ɢ ɤɨɥɟɫɧɚɹ ɤɨɥɟɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.6. 
 

Ɋɢɫɭɧɨɤ 3.6- Ɋɟɥɶɫɨɜɚɹ ɢ ɤɨɥɟɫɧɚɹ ɤɨɥɟɹ 
 

ȼɵɛɨɪ ɪɟɥɶɫɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɫɫɵ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ 
ɜɟɥɢɱɢɧɵ ɝɪɭɡɨɩɨɬɨɤɚ. ɉɨ ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɞɡɟɦɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɜɵɪɚɛɨɬɤɚɯ (ɨɤɨɥɨɫɬɜɨɥɶɧɵɟ ɞɜɨɪɵ, ɤɜɟɪɲɥɚɝɢ, 
ɝɪɭɩɩɨɜɵɟ ɲɬɪɟɤɢ) ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɟɥɶɫɵ ɦɚɫɫɨɣ 33-38 ɤɝ/ɦ, ɝɥɚɜɧɵɯ 
ɨɬɤɚɬɨɱɧɵɯ ɜɵɪɚɛɨɬɤɚɯ – 24-33 ɤɝ/ɦ, ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɵɪɚɛɨɬɤɚɯ –  
18-24 ɤɝ/ɦ. Ɋɟɥɶɫɵ ɫɜɚɪɢɜɚɸɬ ɜ ɩɟɬɥɢ ɞɥɢɧɨɣ 25-30 ɫɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɨɫɨɛɟɧɧɨ ɠɟɥɚɬɟɥɶɧɨ ɜ ɦɟɫɬɚɯ ɢɧɬɟɧɫɢɜɧɨɝɨ 
ɞɜɢɠɟɧɢɹ. Ɇɟɠɞɭ ɫɬɵɤɚɦɢ ɪɟɥɶɫɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɡɨɪ ɜ 5 ɦɦ. 

ɉɪɢɧɢɦɚɸ ɦɚɪɤɭ ɪɟɥɶɫɨɜ Ɋ-33 ɫ ɦɚɫɫɨɣ 1 ɦɟɬɪɚ ɪɟɥɶɫɚ 33 ɤɝ. 
ɉɪɨɤɥɚɞɤɢ ɩɪɢɧɢɦɚɸ  ɤɥɢɧɱɚɬɵɟ. 
ɒɩɚɥɵ ɩɪɢɦɟɧɹɸ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɬɚɤ ɤɚɤ ɨɧɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ 

ɢ ɛɨɥɶɲɢɦ ɫɪɨɤɨɦ ɫɥɭɠɛɵ, ɫɨɟɞɢɧɟɧɢɟ ɫ ɪɟɥɶɫɚɦɢ ɢɥɢ ɤɨɫɬɵɥɹɦɢ ɢɥɢ ɲɭɪɭɩɚɦɢ 
(ɜ ɦɟɫɬɚɯ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɝɪɭɡɨɩɨɬɨɤɨɦ).  

Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɤɨɥɟɢ 900  ɦɦ, ɩɨɷɬɨɦɭ ɩɪɢɦɟɧɹɟɦ ɲɩɚɥɵ ɞɥɢɧɨɣ 1600  ɦɦ. 
ɉɨɩɟɪɟɱɧɵɣ ɭɤɥɨɧ ɩɪɢɧɢɦɚɸ ɜ ɩɪɟɞɟɥɚɯ i=0.03-0.05. Ɉɧ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɬɜɨɞɚ 

ɲɚɯɬɧɵɯ ɜɨɞ ɨɬ ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ. 
 
3.3 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɥɨɤɨɦɨɬɢɜɧɨɣ ɨɬɤɚɬɤɢ 
 
Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɥɨɤɨɦɨɬɢɜɧɨɣ ɨɬɤɚɬɤɢ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ: ɫɢɥɵ ɬɹɝɢ 

ɥɨɤɨɦɨɬɢɜɚ; ɜɵɛɨɪ ɬɢɩɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɜɚɝɨɧɨɜ ɜ ɫɨɫɬɚɜɟ; ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ 
ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ, ɫɬɪɨɟɧɢɹ ɩɭɬɢ, ɬɢɩɚ ɪɟɥɶɫɚ; ɫɤɨɪɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɚ; 
ɜɟɥɢɱɢɧɵ ɩɭɬɢ ɬɨɪɦɨɠɟɧɢɹ ɝɪɭɠɟɧɨɝɨ ɩɨɟɡɞɚ; ɪɚɫɱёɬɭ ɩɚɪɤɚ ɥɨɤɨɦɨɬɢɜɨɜ ɢ 
ɪɚɫɱёɬɭ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ. 
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ȼɟɫ ɩɨɟɡɞɚ ɩɨ ɭɫɥɨɜɢɸ ɬɪɨɝɚɧɢɹ ɫɨɫɬɚɜɚ ɫ ɦɟɫɬɚ ɧɚ ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ 
ɩɭɬɢ ɩɨɪɨɠɧɟɝɨ ɧɚ ɩɨɞɴɟɦ ɢ ɝɪɭɠɟɧɨɝɨ ɧɚ ɫɩɭɫɤɟ: 

       Q˒ = ʟˠ ∙ ( ͳͲͲͲ ∙ ɗɘ˒ ± i + ͳͳͲ ∙ a୫i୬ − ͳ) , ˍʜ                                                             ሺ͵.͵͸ሻ 

       Qˆ = ʟˠ ∙ ( ͳͲͲͲ ∙ ɗɘˆ ± i + ͳͳͲ ∙ a୫i୬ − ͳ) , ˍʜ                                                              ሺ͵.͵͹ሻ 

 
ɝɞɟ  ʟˠ-ɫɰɟɩɧɨɣ ɜɟɫ ɷɥɟɤɬɪɨɜɨɡɚ, ɤɇ; 
        ɗ = Ͳ,ͳͲͺ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɩɪɢ ɬɪɨɝɚɧɢɢ ɫ ɦɟɫɬɚ; 
        ɘ˒, ɘˆ - ɭɞɟɥɶɧɨɟ ɨɫɧɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɩɨɪɨɠɧɢɯ ɢ ɝɪɭɠɟɧɵɯ 
ɜɚɝɨɧɟɬɨɤ ɇ/ɤɇ; 
        I = ͵ − ͷ0/00 - ɭɤɥɨɧ ɩɭɬɢ ɜ ɩɪɨɦɢɥɹɯ; 
        A୫i୬ = Ͳ,Ͳ͵ ˏ̝మ- ɦɢɧɢɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɩɨɟɡɞɚ ɩɪɢ ɬɪɨɝɚɧɢɢ ɫ ɦɟɫɬɚ. 
 Q˒ = ʹͲͲ ∙ ( ͳͲͲͲ ∙ Ͳ,ͳͲͺͻ + ͷ + ͳͳͲ ∙ Ͳ,Ͳ͵ − ͳ) = ͳͲͶͺ ˍʜ                                                         

 Qˆ = ʹͲͲ ∙ ( ͳͲͲͲ ∙ Ͳ,ͳͲͺ͹ − ͷ + ͳͳͲ ∙ Ͳ,Ͳ͵ − ͳ) = ͵ͺ͹Ͷ ˍʜ                                                          
 
ȼɟɫ ɩɨɟɡɞɚ ɩɨ ɭɫɥɨɜɢɸ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɫ ɪɟɥɶɫɚɦɢ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ 

ɞɜɢɠɟɧɢɢ ɫ ɪɚɜɧɨɦɟɪɧɨɣ ɫɤɨɪɨɫɬɶɸ ɝɪɭɠɟɧɨɝɨ ɫɨɫɬɚɜɚ: 
       Qˆ = ʟˠ ∙ (ͳͲͲͲ ∙ ɗɘˆ ± i− ͳ)                                                                                                              ሺ͵.͵ͺሻ 

 
ɝɞɟ ɗ = Ͳ,ͳͲͺ- ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɩɪɢ ɬɪɨɝɚɧɢɢ ɫ ɦɟɫɬɚ; 

       ɘˆ- ɬɨ ɠɟ ɱɬɨ ɦ ɜ ɮɨɪɦɭɥɟ (3.37) 
       I = ͵ − ͷ0/00 - ɭɤɥɨɧ ɩɭɬɢ ɜ ɩɪɨɦɢɥɹɯ; 

 Qˆ = ʹͲͲ ∙ (ͳͲͲͲ ∙ Ͳ,ͳͲͺ͹ − ͷ − ͳ) = ͳͲ͸ͲͲ ˍʜ                                                                  
 
ɑɢɫɥɨ ɜɚɝɨɧɟɬɨɤ ɜ ɩɨɪɨɠɧɟɦ ɢ ɝɪɭɠɟɧɨɦ ɫɨɫɬɚɜɟ: 
       n˒ = Q˒୫i୬G଴ ∙ g                                                                                                                    ሺ͵.͵ͻሻ 
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       n ˆ = Qˆ୫i୬ሺV ∙ ɀ ∙ ɗ + G଴ሻ ∙ g                                                                                              ሺ͵.ͶͲሻ 

 
ɝɞɟ Q˒୫i୬, Qˆ୫i୬ - ɦɢɧɢɦɚɥɶɧɵɣ ɜɟɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɪɨɠɧɟɝɨ ɢ ɝɪɭɠɟɧɨɝɨ 
ɫɨɫɬɚɜɚ, ɤɇ; 

  G଴ ∙ g - ɜɟɫ ɜɚɝɨɧɟɬɤɢ, ɤɇ; 
      V- ɜɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ ɜɚɝɨɧɟɬɤɢ, ɦ3; 
      ɀ- ɩɥɨɬɧɨɫɬɶ ɝɪɭɡɚ, ɬ/ɦ3; 
      ɗ = ͳ- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ. 
 n˒ = ͳͲͶͺͳʹ.Ͷͷ ∙ ͳͲ = ͺ,Ͷ                                                                                                            

 nˆ = ͵ͺ͹Ͷሺ͵,͵ ∙ Ͷ,Ͷ ∙ ͳ + ͳʹ,Ͷͷሻ ∙ ͳͲ = ͳͶ,͵                                                                           
 
ɉɨɥɭɱɟɧɧɨɟ ɱɢɫɥɨ ɨɤɪɭɝɥɹɸ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɦɟɧɶɲɟɝɨ ɢ ɩɪɢɧɢɦɚɸ ɦɟɧɶɲɟɟ ɢɡ n˒ ɢ nˆ. ɉɪɢɧɢɦɚɸ ɱɢɫɥɨ ɜɚɝɨɧɟɬɨɤ n=8. 
ɑɢɫɥɨ ɜɚɝɨɧɟɬɨɤ ɜ ɫɨɫɬɚɜɟ ɢɡ ɭɫɥɨɜɢɹ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɧɟ 

ɪɚɡɦɢɧɨɜɤɢ: 
       n୫a୶˓ = L˓ˊ − lˠl˅ + l˔˙                                                                                                          ሺ͵.Ͷͳሻ 

 
ɝɞɟ L˓ˊ - ɞɥɢɧɚ ɪɚɡɦɢɧɨɜɤɢ, ɦ; 
       lˠ - ɞɥɢɧɚ ɥɨɤɨɦɨɬɢɜɚ, ɦ; 
       L˅- ɞɥɢɧɚ ɜɚɝɨɧɟɬɤɢ, ɦ; 
       L˔˙ = Ͳ,ʹ- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɛɭɮɟɪɚɦɢ ɜɚɝɨɧɟɬɨɤ ɩɪɢ ɪɚɫɬɹɧɭɬɵɯ ɫɰɟɩɤɚɯ, ɦ. 

 n୫a୶˓ = ͷͲ − ͳͲ,ͺ͹͵,Ͷͷ + Ͳ,ʹ = ͳͲ,ͺ ≈ ͳͲ                                                                                        
 

ȼɟɫ ɫɨɫɬɚɜɚ ɩɨ ɩɪɢɧɹɬɨɦɭ ɱɢɫɥɭ ɜɚɝɨɧɟɬɨɤ: 
       Qˆ = n ∙ ሺV ∙ ɀ ∙ ɗ + G଴ሻ ∙ g, ˍʜ                                                                               ሺ͵.Ͷʹሻ 
       Q˒ = n ∙ G଴ ∙ g, ˍʜ                                                                                                      ሺ͵.Ͷ͵ሻ 
 

ɝɞɟ n- ɱɢɫɥɨ ɜɚɝɨɧɟɬɨɤ; 
      G଴ ∙ g - ɜɟɫ ɜɚɝɨɧɟɬɤɢ, ɤɇ; 
      V- ɜɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ ɜɚɝɨɧɟɬɤɢ, ɦ3; 
       ɀ- ɩɥɨɬɧɨɫɬɶ ɝɪɭɡɚ, ɬ/ɦ3; 
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       ɗ = ͳ- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ. 
 
 Qˆ = ͳͲ ∙ ሺ͵,͵ ∙ Ͷ,Ͷ ∙ ͳ + ͳʹ,Ͷͷሻ ∙ ͳͲ = ʹ͸ͻ͹ ˍʜ                                                          

 Q˒ = ͳͲ ∙ ͳʹ.Ͷͷ ∙ ͳͲ = ͳʹͶͷ ˍʜ                                                                                        
 
ɋɢɥɚ ɬɹɝɢ ɝɪɭɠɟɧɨɝɨ ɢ ɩɨɪɨɠɧɟɝɨ ɫɨɫɬɚɜɨɜ: 
       Fˆ = ሺPɣ + Qˆሻ∙ ሺɘˆ ± iˆሻ, ˍʜ                                                                                             ሺ͵.ͶͶሻ 
       F˒ = ሺPɣ + Q˒ሻ∙ ሺɘ˒ ± i˒ሻ, ˍʜ                                                                                            ሺ͵.Ͷͷሻ 
 

ɝɞɟ ʟˠ-ɫɰɟɩɧɨɣ ɜɟɫ ɷɥɟɤɬɪɨɜɨɡɚ, ɤɇ; 
      ɘ˒, ɘˆ - ɭɞɟɥɶɧɨɟ ɨɫɧɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɩɨɪɨɠɧɢɯ ɢ ɝɪɭɠɟɧɵɯ 
ɜɚɝɨɧɟɬɨɤ ɇ/ɤɇ; 
      I = ͵ − ͷ0/00 - ɭɤɥɨɧ ɩɭɬɢ ɜ ɩɪɨɦɢɥɹɯ; 

 Fˆ = ሺʹͲͲ + ʹ͸ͻ͹ሻ ∙ ሺ͹ − ͷሻ = ͷ͹ͻͶ = ͷ,͹ ˍʜ                                                             
 F˒ = ሺʹͲͲ + ͳʹͶͷሻ ∙ ሺͻ + ͷሻ = ͺͳͻͲ = ͺ,ͳ ˍʜ                                                             
 

ɋɢɥɚ ɬɹɝɢ ɧɚ ɨɞɢɧ ɞɜɢɝɚɬɟɥɶ: 
      F ,̂ = Fˆʹ , ˍʜ                                                                                                                   ሺ͵.Ͷ͸ሻ 

       F ,˒= F˒ʹ , ˍʜ                                                                                                                             ሺ͵.Ͷ͹ሻ 

 
ɝɞɟ Fˆ, F˒- ɫɢɥɚ ɬɹɝɢ ɝɪɭɠɟɧɨɝɨ ɢ ɩɨɪɨɠɧɟɝɨ ɫɨɫɬɚɜɨɜ, ɤɇ. 

 F ,̂ = ͷ,͹ ʹ = ʹ,ͺͷ ˍʜ                                                                                                                
   F ,˒ = ͺ,ͳ ʹ = Ͷ,Ͳͷ ˍʜ                                                                                                                     

 
ɉɪɨɜɟɪɹɸ ɜɟɫ ɩɨɟɡɞɚ ɩɨ ɧɚɝɪɟɜɭ ɬɹɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɢɫɩɨɥɶɡɭɹ ɜɵɪɚɠɟɧɢɟ: 
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      Iˇˎ = ሺͲ,͹ ÷ ͳ,Ͳሻ∙ I˚                                                                                                                 ሺ͵.Ͷͺሻ 
 

ɝɞɟ I˚- ɱɚɫɨɜɨɣ ɬɨɤ, Ⱥ. 
 Iˇˎ = ሺͲ,͹ ÷ ͳ,Ͳሻ ∙ ͳʹͷ = ͺ͹,ͷ ÷ ͳʹͷ                                                                               
 
Ɉɩɪɟɞɟɥɢɜ ɫɢɥɭ ɬɹɝɢ ɧɚ ɨɞɢɧ ɞɜɢɝɚɬɟɥɶ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

(ɪɢɫɭɧɨɤ 3.7), ɨɩɪɟɞɟɥɹɸ ɫɢɥɭ ɬɨɤɚ ɢ ɫɤɨɪɨɫɬɶ: 
 

 
 

Ɋɢɫɭɧɨɤ 3.7- ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȺɊɉ-20 
 Iˆ = ͸Ͳ ʏ,  vˆ = ͺ,ͳˍˏ˚  

 I˒ = ͳͲͲ ʏ,  v˒ = ͸,ʹˍˏ˚  

 
ȼɪɟɦɹ ɞɜɢɠɟɧɢɹ ɜ ɩɨɪɨɠɧɟɦ ɢ ɝɪɭɡɨɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 

       tˆ = ͸Ͳ ∙ Lv˔˘ˆ , ˏˋː                                                                                                          ሺ͵.Ͷͻሻ 
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      t˒ = ͸Ͳ ∙ Lv˔˘˒ , ˏˋː                                                                                                          ሺ͵.ͷͲሻ 

 
ɝɞɟ L - ɞɥɢɧɚ ɨɬɤɚɬɤɢ, ɤɦ; 
       v˔˘ˆ , v˔˘˒ = Ͳ,͹ͷ ∙ vˆሺ˒ሻ - ɫɤɨɪɨɫɬɶ ɜ ɝɪɭɡɨɜɨɦ ɢ ɩɨɪɨɠɧɹɤɨɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, 
ɤɦ/ɱ. 

 tˆ = ͸Ͳ ∙ ͳ,ͶͲ,͹ͷ ∙ ͺ,ͳ = ͳ͵,ͺ ˏˋː                                                                                                   
 t˒ = ͸Ͳ ∙ ͳ,ͶͲ,͹ͷ ∙ ͸,ʹ = ͳͺ ˏˋː                                                                                                       
 
ȼɪɟɦɹ ɪɟɣɫɚ ɨɩɪɟɞɟɥɹɸ ɩɨ ɮɨɪɦɭɥɟ: 
       ʡ˓ = tˆ + t˒ + Ʌଵ + Ʌଶ+ Ʌଷ, ˏˋː                                                                                                  ሺ͵.ͷͳሻ 
 
 

ɝɞɟ Ʌଵ, Ʌଶ = ͳͲ ˏˋː – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɷɥɟɤɬɪɨɜɨɡɚ ɜ 
ɨɤɨɥɨɫɬɜɨɥɶɧɨɦ ɞɜɨɪɟ ɢ ɩɨɝɪɭɡɨɱɧɨɦ ɩɭɧɤɬɟ; 
        Ʌଷ = ͷ ˏˋː - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɫɬɚɧɨɜɨɤ ɜ ɦɟɫɬɚɯ 
ɩɟɪɟɫɟɱɟɧɢɹ ɦɚɝɢɫɬɪɚɥɟɣ. 

 ʡ˓ = ͳ͵,ͺ + ͳͺ + ͳͲ + ͳͲ + ͷ = ͷ͸,ͺ ˏˋː                                                                    
ɉɪɨɜɟɪɤɚ ɬɹɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ: 
      Iˠ˗ = a ∙ √ሺIଶ̂ ∙ tˆ + Iଶ˒ ∙ t˒ሻʡ                                                                                       ሺ͵.ͷʹሻ 

 
ɝɞɟ a = ͳ,ͳͷ − ͳ,͵ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ 
ɞɜɢɝɚɬɟɥɟɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɚɧɟɜɪɨɜɵɯ ɪɚɛɨɬ. 
 Iˠ˗ = ͳ,ͳͷ ∙ √͸Ͳଶ ∙ ͳ͵,ͺ + ͳͲͲଶ ∙ ͳͺͷ͸,ͺ = ͹͵,ͳ                                                                   

 Iˠ˗ ≤ Iˇˎ = ͹͵,ͳ ≤ ͺ͹,ͷ ÷ ͳʹͷ                                                                                           
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɉɪɨɜɟɪɤɚ ɜɟɫɚ ɩɨɟɡɞɚ ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɩɭɬɢ ɞɥɹ ɝɪɭɠɟɧɨɝɨ 
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ɫɨɫɬɚɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ: 
       vˇˑ˒ ˆ = √Ͳ,ʹͶ ∙ L˕ ∙ ሺb˕ + ɘˆ − iሻ, ˍˏ̊                                                                 ሺ͵.ͷ͵ሻ 

 
Ƚɞɟ b˕- ɭɞɟɥɶɧɚɹ ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ. 

       b˕ = ͳͲͲͲ ∙ φ ∙ Ɂ ∙ ʟʟ + Q                                                                                                   ሺ͵.ͷͶሻ 

 
 
ɝɞɟ φ = ͳ,ͳͺ − Ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɦɟɠɞɭ ɤɨɥɨɞɤɚɦɢ; 
       Ɂ = Ͳ,ͺ − Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɠɚɬɢɹ ɤɨɥɨɞɨɤ. 

 b˕ = ͳͲͲͲ ∙ Ͳ,ͳͺ ∙ Ͳ,ͻ ∙ ʹͲͲʹͲͲ + ʹ͸ͻ͹ = ͳͳ,ͳ                                                                                   
 
 vˇˑ˒ ˆ = √Ͳ,ʹͶ ∙ ͶͲ ∙ ሺͳͳ,ͳ + ͹ − ͷሻ = ͳͳ,ͳ ˍˏ̊                                                        

 
 
Ɍɚɤ ɤɚɤ 8,1<11,1, ɬɨ ɩɨ ɫɤɨɪɨɫɬɢ ɩɪɨɯɨɞɢɬ. ɍɱɢɬɵɜɚɹ ɱɬɨ ɷɥɟɤɬɪɨɜɨɡɭ 

ɩɨɦɨɝɚɟɬ ɟɳɟ ɬɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ ɢ L=30ɦ, ɩɨɥɭɱɚɸ: 
 𝑣ˇˑ˒ ˆ = √Ͳ,ʹͶ ∙ ͵Ͳ ∙ ሺͳͳ,ͳ + ͹ − ͷሻ = ͻ,͹ ˍˏ̊                                                          
 
ɉɪɨɜɟɪɤɚ ɜɵɛɪɚɧɧɨɝɨ ɱɢɫɥɚ ɜɚɝɨɧɟɬɨɤ ɩɨ ɬɹɝɨɜɨɣ ɛɚɬɚɪɟɟ:  

        n˄ = ͵͸͹ ∙ ʏ˄ ∙ ɄˠL ∙ a ∙ λ − P ∙ ሺɘ˒ + ɘˆሻG ∙ ሺɘ˒ ± iሻ + G ∙ ሺɘ˒ + ɘˆሻ                                                                       ሺ͵.ͷͷሻ 

 
ɝɞɟ ʏ˄-ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɬɹɝɨɜɨɣ , Ⱥ/ɱ; 
       Ʉˠ- ɄɉȾ ɷɥɟɤɬɪɨɜɨɡɚ; 
       Ⱥ=1,05-1,15 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɩɪɢ ɦɚɧɟɜɪɨɜɵɯ 
ɪɚɛɨɬɚɯ; 
       λ- ɱɢɫɥɨ ɪɟɣɫɨɜ ɥɨɤɨɦɨɬɢɜɚ ɜ ɫɦɟɧɭ. 
 n˄ = ͵͸͹ ∙ ͳʹͲ ∙ Ͳ,ͺͷͳ,Ͷ ∙ ͳ,Ͳͷ ∙ ͹ − ʹͲͲ ∙ ሺͻ + ͹ሻʹͲͲ ∙ ሺ͹ − ͷሻ + ʹͲͲ ∙ ሺͻ + ͹ሻ = ͻ,ͷ ≈ ͻ                                                           
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Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɸ ɱɢɫɥɨ ɜɚɝɨɧɟɬɨɤ ɜ ɫɨɫɬɚɜɟ n=9. 
 
Ɉɛɳɢɣ ɩɚɪɤ ɜɚɝɨɧɟɬɨɤ:       n˅ = (n ∙ N˓) ∙ ʹ ∙ ͳ,ʹ = ሺͻ ∙ ʹሻ ∙ ʹ ∙ ͳ,ʹ = Ͷ͵,ʹ ≈ Ͷ͵ ˅˃ˆˑːˈ˕ˍˋ   ≈ Ͷ͵ ˅˃ːˑːˈ˕ˍˋ                                                                                     ሺ͵.ͷ͸ሻ 
ɑɢɫɥɨ ɜɨɡɦɨɠɧɵɯ ɪɟɣɫɨɜ ɥɨɤɨɦɨɬɢɜɚ ɜ ɫɦɟɧɭ: 
        λ = ͸Ͳ ∙ T୭ʡ˓                                                                                                                   ሺ͵.ͷ͹ሻ 

 
ɝɞɟ T୭ = ͸ ˚ - ɜɪɟɦɹ ɪɚɛɨɬɵ ɥɨɤɨɦɨɬɢɜɚ ɜ ɫɦɟɧɭ, ɱ. 

 λ = ͸Ͳ ∙ ͸ͷ͸,ͺ = ͹,͵ ≈ ͹                                                                                                              
ɉɨɥɧɨɟ ɱɢɫɥɨ ɪɟɣɫɨɜ ɫ ɭɱɟɬɨɦ ɩɟɪɟɜɨɡɤɢ ɥɸɞɟɣ: 

       λ˒ = λˎ + λˆ                                                                                                                 ሺ͵.ͷͺሻ 
 

ɝɞɟ λˎ = ʹ- ɱɢɫɥɨ ɪɟɣɫɨɜ ɩɨ ɩɟɪɟɜɨɡɤɟ ɥɸɞɟɣ; 
       λˆ- ɱɢɫɥɨ ɝɪɭɡɨɜɵɯ ɪɟɣɫɨɜ ɜ ɫɦɟɧɭ. 
        λˆ = ʙ ∙ ʏ˔ˏV ∙ ɀ ∙ ɗ ∙ n                                                                                                          ሺ͵.ͷͻሻ= ʙ ∙ ʏ˔ˏV ∙ ɀ ∙ ɗ ∙ n                                                                                                                
ɝɞɟ ʙ = ͳ,ʹͷ − ͳ,ͷ -ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɵɞɚɱɢ ɝɪɭɡɚ; 
      ʏ˔ˏ- ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɫɦ. 

 λˆ = ͳ,ͷ ∙ ʹ͹͵ʹ͵,͵ ∙ Ͷ,Ͷ ∙ ͳ ∙ ͳͲ = ͳͺ                                                                                               
 λ˒ = ͳͺ + ʹ = ʹͲ                                                                                                                   

ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɥɨɤɨɦɨɬɢɜɨɜ: 
       N˓ = λλ˒ = ʹͲ͹ = ʹ.͵ ≈ ʹ                                                                                          ሺ͵.͸Ͳሻ 

 
ɉɪɢɧɢɦɚɸ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ ɥɨɤɨɦɨɬɢɜ. 

 
  ɋɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɥɨɤɨɦɨɬɢɜɨɜ: 
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       N˔˒ = N˓ + N˓ˈˊ = ʹ + ͳ = ͵                                                                                 ሺ͵.͸ͳሻ  = ͵                                                                                      
 
3.3.1 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɬɹɝɨɜɵɯ ɛɚɬɚɪɟɣ  

 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɪɟɛɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɹɝɨɜɵɯ ɛɚɬɚɪɟɣ ɢ ɫɬɨɥɨɜ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɸ ɟɦɤɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ 
ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɜɨɡɚ ɜ ɬɟɱɟɧɢɢ ɫɦɟɧɵ: 

 
       A˄ = a ∙ n ∙ λ˓ ∙ U˓ ∙ ሺIˆ ∙ tˆ + I˒ ∙ t˒ሻ͸Ͳ ∙ ͳͲͲͲ , ʏ ∙ ˚                                                            ሺ͵.͸ʹሻ 

 
ɝɞɟ  n- ɱɢɫɥɨ ɞɜɢɝɚɬɟɥɟɣ ɷɥɟɤɬɪɨɜɨɡɚ; 
       U˓ = ͳͺͷ,͵ͺ ʑ- ɫɪɟɞɧɟɟ ɪɚɡɪɹɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɹɝɨɜɨɣ ɛɚɬɚɪɟɢ. 

 A˄ = ͳ,Ͳͷ ∙ ʹ ∙ ͳͷ ∙ ͳͺͷ,͵ͺ ∙ ሺ͸Ͳ ∙ ͳ͵,ͺ + ͳͲͲ ∙ ͳͺሻ͸Ͳ ∙ ͳͲͲͲ = ʹͷͷ,͹͸                                   
 

ɉɨɬɪɟɛɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɛɚɬɚɪɟɣ ɧɚ ɨɞɢɧ ɪɚɛɨɱɢɣ ɥɨɤɨɦɨɬɢɜ: 
       m˄ = ʏ˄ʏ˒                                                                                                                        ሺ͵.͸͵ሻ 

 
ɝɞɟ ʏ˒ = ͳʹͲ ʏ ∙ ˚- ɩɚɫɩɨɪɬɧɚɹ ɟɦɤɨɫɬɶ ɛɚɬɚɪɟɢ. 

 m˄ = ʹͷͷ,͹͸ͳʹͲ = ʹ,ͳ͵ ≈ ʹ                                                                                                      
 

ɉɪɢɧɢɦɚɸ ɞɜɟ ɛɚɬɚɪɟɢ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɜ ɪɚɛɨɬɟ, ɞɪɭɝɚɹ – ɩɨɞ ɡɚɪɹɞɤɨɣ.  
 

Ɉɛɳɟɟ ɱɢɫɥɨ ɛɚɬɚɪɟɣ ɧɚ ɩɪɢɧɹɬɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɥɨɤɨɦɨɬɢɜɨɜ: 
       mˑ˄˜ = ʹ ∙ N  ∙ N                                                                                                                  ሺ͵.͸Ͷሻ 

ɝɞɟ N – ɩɪɢɧɹɬɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɥɨɤɨɦɨɬɢɜɨɜ 
 mˑ˄˜ = ʹ ∙ ʹ ∙ ʹ = ͺ                                                                                                                      

 
ɑɢɫɥɨ ɡɚɪɹɞɧɵɯ ɫɬɨɥɨɜ ɩɪɢɧɢɦɚɸ ɧɚ ɨɞɢɧ ɛɨɥɶɲɟ, ɬ.ɟ. n˔ = ͻ. 
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3.3.2  Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ȼɟɫ ɩɨɟɡɞɚ ɩɨ ɩɪɢɧɹɬɨɦɭ ɱɢɫɥɭ ɜɚɝɨɧɟɬɨɤ ɝɪɭɠɟɧɨɝɨ ɢ ɩɨɪɨɠɧɟɝɨ ɫɨɫɬɚɜɨɜ: 
       Qˆ = n ∙ ሺV ∙ ɀ ∙ ɗ + G୭ሻ ∙ g, ˍʜ                                                                                 ሺ͵.͸ͷሻ       Q˒ = n ∙ G୭ ∙ g, ˍʜ                                                                                                        ሺ͵.͸͸ሻ 
 

ɝɞɟ n- ɱɢɫɥɨ ɜɚɝɨɧɟɬɨɤ; 
      G଴ ∙ g - ɜɟɫ ɜɚɝɨɧɟɬɤɢ, ɤɇ; 
       
      V- ɜɦɟɫɬɢɦɨɫɬɶ ɤɭɡɨɜɚ ɜɚɝɨɧɟɬɤɢ, ɦ3; 
       ɀ- ɩɥɨɬɧɨɫɬɶ ɝɪɭɡɚ, ɬ/ɦ3; 
       ɗ = ͳ- ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ. 
 Qˆ = ͻ ∙ ሺ͵,͵ ∙ Ͷ,Ͷ ∙ ͳ + ͳ,ʹ͹ሻ ∙ ͳͲ = ʹͶʹ͹,͵ ˍʜ                                                            

 Q˒ = ͻ ∙ ͳʹ,Ͷͷ ∙ ͳͲ = ͳͳʹͲ,ͷ ˍʜ                                                                                        
 

ɋɢɥɚ ɬɹɝɢ ɩɨ ɩɪɢɧɹɬɨɦɭ ɱɢɫɥɭ ɜɚɝɨɧɟɬɨɤ: 
       Fˆ = ሺPɣ + Qˆሻ ∙ ሺɘˆ ± iˆሻ, ˍʜ                                                                                  ሺ͵.͸͹ሻ    ∙ ሺɘˆ ± iˆሻ, ˍʜ                                                                                        
      F˒ = ሺPɣ + Q˒ሻ ∙ ሺɘ˒ ± i˒ሻ, ˍʜ                                                                                  ሺ͵.͸ͺሻ 
 

ɝɞɟ ʟˠ-ɫɰɟɩɧɨɣ ɜɟɫ ɷɥɟɤɬɪɨɜɨɡɚ, ɤɇ; 
      ɘ˒, ɘˆ - ɭɞɟɥɶɧɨɟ ɨɫɧɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɩɨɪɨɠɧɢɯ ɢ ɝɪɭɠɟɧɵɯ 
ɜɚɝɨɧɟɬɨɤ ɇ/ɤɇ; 
      I = ͵ − ͷ0/00 - ɭɤɥɨɧ ɩɭɬɢ ɜ ɩɪɨɦɢɥɹɯ; 

 Fˆ = ሺʹͲͲ + ʹͶʹ͹,͵ሻ ∙ ሺ͹ − ͷሻ = ͷʹͷͶ,͸ ʜ = ͷ,ʹ ˍʜ                                              
 F˒ = ሺʹͲͲ + ͳͳʹͲ,ͷሻ ∙ ሺͻ + ͷሻ = ͳͺͶͺ͹ ʜ = ͳ,ͺ ˍʜ                                                   
 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɬɧɟɫɟɧɧɵɣ ɤ ɨɛɨɞɭ ɤɨɥɟɫɚ ɷɥɟɤɬɪɨɜɨɡɚ ɡɚ ɪɟɣɫ: 
       ˃ˍ = ʹ,͹ʹ ∙ ͳͲଷ ∙ Fˆ + F˒L + lˏ , ˍʑ˕ ∙ ˚                                                                            ሺ͵.͸ͻሻ 

 
ɝɞɟ Fˆ, F˒ - ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɫɢɥɚ ɬɹɝɢ; 
       L-ɞɥɢɧɚ ɨɬɤɚɬɤɢ, ɤɦ; 
       Lˏ = Ͳ,Ͷ − Ͳ,ͷ- ɩɪɢɜɟɞɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ, ɦ. 
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˃ˍ = ʹ,͹ʹ ∙ ͳͲଷ ∙ ͷʹͷͶ,͸ + ͳͺͶͺ͹ͳ,Ͷ + Ͳ,ͷ = ͺ͹,ͷ͵ ˍʑ˕ ∙ ˚                                                        
 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɨɞɢɧ ɪɟɣɫ: 
       ˃˃ = ˃ˍɄˠˎ ∙ Ʉˠː ∙ Ʉˊ.˖ , ˍʑ˕ ∙ ˚˓ˈˌ˔                                                                                ሺ͵.͹Ͳሻ 

 
ɝɞɟ  Ʉˠˎ = Ͳ,͸ − Ͳ,͸ͷ- ɄɉȾ ɷɥɟɤɬɪɨɜɨɡɚ; 
        Ʉˠː = Ͳ,Ͷ͹- ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɄɉȾ ɬɹɝɨɜɨɣ ɛɚɬɚɪɟɢ; 
        Ηˊ.˖ = Ͳ,ͺ͵ − Ͳ,ͻʹ-ɄɉȾ ɡɚɪɹɞɧɵɣ ɭɫɬɪɨɣɫɬɜ. ˃˃ = ͺ͹,ͷ͵Ͳ,͸ͷ ∙ Ͳ,Ͷ͹ ∙ Ͳ,ͻʹ = ͵ͳͳ,Ͷʹ ˍʑ˕ ∙ ˚˓ˈˌ˔                                                              

 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɬɤɚɬɤɭ ɜ ɫɦɟɧɭ: 
       a˔ˏ = ˃˃ ∙ λ˒, ˍʑ˕ ∙ ˚̝ˏ                                                                                                ሺ͵.͹ͳሻ 

 
ɝɞɟ λ˒ – ɩɨɥɧɨɟ ɱɢɫɥɨ ɪɟɣɫɨɜ ɥɨɤɨɦɨɬɢɜɚ ɡɚ ɫɦɟɧɭ.  

 a˔ˏ = ͵ͳͳ,Ͷʹ ∙ ͳͷ = Ͷ͸͹ͳ,͵ ˍʑ˕ ∙ ˚̝ˏ                                                                          
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 
       ˃˖ˇ = a˔ˏʏ˔ˏ ∙ L , ˍʑ˕ ∙ ˚̞                                                                                                ሺ͵.͹ʹሻ 

 
ɝɞɟ ʏ˔ˏ-ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɭɞɧɢɤɚ, ɬ/ɫɦ; 
       L – ɞɥɢɧɚ ɨɬɤɚɬɤɢ, ɤɦ. 

 ˃˖ˇ = Ͷ͸͹ͳ,͵  ʹ͹͵ʹ ∙ ͳ,Ͷ = ͳ,ʹʹ ˍʑ˕ ∙ ˚̞                                                                                  
 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ ɩɢɬɚɧɢɹ ɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ ɨɩɪɟɞɟɥɹɸ 

ɦɨɳɧɨɫɬɶɸ ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɪɹɠɚɟɦɵɯ ɛɚɬɚɪɟɣ. 
Ɇɨɳɧɨɫɬɶ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
 
       ʟˊ = n˃ˍ ∙ Uˊ ∙ Iˊ ∙ ͳͲଷ, ˍʑ˕                                                                                       ሺ͵.͹͵ሻ 

 
ɝɞɟ n˃ˍ = ͳ͸ͳ- ɱɢɫɥɨ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɜ ɛɚɬɚɪɟɟ; 
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       Uˊ = ͳ,ʹ − ͳ,Ͷ - ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɚɤɤɭɦɭɥɹɬɨɪɟ ɜɨ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɡɚɪɹɞɤɢ, ȼ; 
       Iˊ = ͳ,Ͷ - ɡɚɪɹɞɧɵɣ ɬɨɤ, Ⱥ. 

 ʟˊ = ͳ͸ͳ ∙ ͳ͸ʹ,ͷ ∙ ͳ,Ͷ ∙ ͳͲଷ = ͵͸,͸ʹ ˍʑ˕                                                                         
 

Ɇɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ ɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ: 
       S˕˓ = nˊ.˄ ∙ ʟˊ ∙ ʙ˔Ʉˊ.˖ ∙ cos φˊ.˖ , ˍʑ˕                                                                                           ሺ͵.͹Ͷሻ 

ɝɞɟ nˊ.˄- ɱɢɫɥɨ ɡɚɪɹɞɧɵɯ ɛɚɬɚɪɟɣ; 
       ʙ˔ = Ͳ,ͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ; 
       Ηˊ.˖ = Ͳ,ͻͶ – ɄɉȾ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 
       Cos φˊ.˖ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ       

 S˕˓ = ʹ ∙ ͵͸,͸ʹ ∙ Ͳ,ͺͲ,ͻͶ ∙ Ͳ,͹ = ͺͻ,Ͳͷ ˍʑ˕                                                                                      
 
3.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ ɡɚɝɪɭɡɤɢ ɢ ɪɚɡɝɪɭɡɤɢ ɜɚɝɨɧɟɬɨɤ 
 
ɇɚ ɩɨɝɪɭɡɨɱɧɵɯ ɩɭɧɤɬɚɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɝɪɭɡɤɢ ɫɨɫɬɚɜɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɩɪɢɦɟɧɹɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɤɨɬɨɪɵɟ ɜ ɡɚɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɩɨɥɧɹɸɬ: ɩɟɪɟɦɟɳɟɧɢɟ ɫɨɫɬɚɜɨɜ ɜɚɝɨɧɟɬɨɤ ɜ ɩɪɨɰɟɫɫɟ 
ɡɚɝɪɭɡɤɢ, ɩɟɪɟɤɪɵɬɢɟ ɦɟɠɜɚɝɨɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɵɥɟɩɨɞɚɜɥɟɧɢɟ, ɭɩɥɨɬɧɟɧɢɟ 
ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɜɨ ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɜɚɝɨɧɟɬɨɤ. 

Ⱦɥɹ ɩɨɝɪɭɡɤɢ ɫɨɫɬɚɜɚ ɜɚɝɨɧɟɬɨɤ ɩɪɢɧɢɦɚɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ 
ɩɨɝɪɭɡɤɢ ȽɍȺɉɉ ( Ɋɢɫɭɧɨɤ 3.8) 

Ⱦɥɹ ɪɚɡɝɪɭɡɤɢ ɜɚɝɨɧɟɬɨɤ ɩɪɢɧɢɦɚɸ ɤɪɭɝɨɜɨɣ ɨɩɪɨɤɢɞɵɜɚɬɟɥɶ ɈɄ 4,5-900 
(Ɋɢɫɭɧɨɤ 3.9) 
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Ɋɢɫɭɧɨɤ 3.8 – Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɨɝɪɭɡɨɱɧɵɣ ɩɭɧɤɬ ȽɍȺɉɉ 

 
 

 
1– ɛɚɪɚɛɚɧ, 2- ɩɪɢɜɨɞɧɵɟ ɪɨɥɢɤɢ, 3- ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɨɥɢɤɢ, 4- ɨɩɨɪɧɚɹ 

ɪɚɦɚ, 5- ɩɪɢɜɨɞ, 6-ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ, 7-ɭɩɨɪɧɵɟ ɤɨɥɨɞɤɢ, 8-ɥɨɬɨɤ, 9-
ɫɬɨɩɨɪɧɵɟ ɛɚɲɦɚɤɢ, 10-ɪɭɤɨɹɬɶ ɭɩɪɚɜɥɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 3.9 – Ʉɪɭɝɨɜɨɣ ɨɩɪɨɤɢɞɵɜɚɬɟɥɶ ɈɄ 4,5 - 900 
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3.4.1 ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
ȼ ɫɨɫɬɚɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɯɨɞɹɬ ɰɟɩɧɵɟ ɬɨɥɤɚɬɟɥɢ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɨɬɚɥɤɢɜɚɧɢɹ ɜɚɝɨɧɟɬɨɤ ɧɚ ɤɪɭɝɨɜɨɣ ɨɩɪɨɤɢɞɵɜɚɬɟɥɶ, ɢ ɞɥɹ 
ɦɚɧɟɜɪɨɜɵɯ ɨɩɟɪɚɰɢɣ ɜ ɨɤɨɥɨɫɬɜɨɥɶɧɨɦ ɞɜɨɪɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɤɚɬɟɥɟɣ 
ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɪɟɣɫɚ ɥɨɤɨɦɨɬɢɜɚ, ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ 
ɦɚɧɟɜɪɨɜɵɯ ɨɩɟɪɚɰɢɣ ɜ ɨɤɨɥɨɫɬɜɨɥɶɧɨɦ ɞɜɨɪɟ. ɉɪɢɦɟɧɟɧɢɟ ɬɨɥɤɚɬɟɥɟɣ ɩɨɡɜɨɥɹɟɬ 
ɜ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɪɭɞɵ. 
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4. ɋɌȺɐɂɈɇȺɊɇɕȿ ɍɋɌȺɇɈȼɄɂ 
 
4.1 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɜɨɞɨɨɬɥɢɜɚ ɪɭɞɧɢɤɚ 
 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɨɞɵ ɜ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ ɹɜɥɹɸɬɫɹ: 
-ɜɨɞɨɩɪɢɬɨɤɢ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɜɨɥɚɦ;  
-ɟɫɬɟɫɬɜɟɧɧɚɹ ɮɢɥɶɬɪɚɰɢɹ ɜɨɞɵ ɢɡ ɪɭɞɧɨɝɨ ɢ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɨɜ; 
-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɜɨɞɚ ɨɬ ɛɭɪɟɧɢɹ ɢ ɩɵɥɟɩɨɞɚɜɥɟɧɢɹ;  
-ɮɢɥɶɬɪɚɰɢɹ ɢɡɛɵɬɨɱɧɨɣ ɜɨɞɵ ɩɪɢ ɡɚɤɥɚɞɤɟ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ;  
-ɜɨɞɨɩɪɢɬɨɤ ɨɬ ɩɪɨɦɵɜɤɢ ɡɚɤɥɚɞɨɱɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
ɇɨɪɦɚɥɶɧɵɣ ɜɨɞɨɩɪɢɬɨɤ ɝɨɪ. -1180 (Qɧɨɪ), ɦ3/ɱɚɫ 15 
ɇɨɪɦɚɥɶɧɵɣ ɜɨɞɨɩɪɢɬɨɤ ɝɨɪ. -1050 (Qɧɨɪ), ɦ3/ɱɚɫ 20 
ɇɨɪɦɚɥɶɧɵɣ ɜɨɞɨɩɪɢɬɨɤ ɝɨɪ.-900 (Qɧɨɪ), ɦ3/ɱɚɫ 20 
Ƚɥɭɛɢɧɚ ɪɭɞɧɢɤɚ (ɇɤ), ɦ 1180 
ȼɨɞɚ ɧɟɣɬɪɚɥɶɧɚɹ (ɪɇ) 7 
Ⱦɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ (Lɩɨɜ), ɦ 30 
Ʉɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɫ ɧɨɪɦɚɥɶɧɵɦ ɩɪɢɬɨɤɨɦ (nɧɨɪ) 305 
Ʉɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɩɪɢɬɨɤɨɦ (nɦɚɤɫ) 60 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɝɨɪɢɡɨɧɬɨɜ 3 
 

ɉɪɢɧɢɦɚɸ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɫɯɟɦɭ ɜɨɞɨɨɬɥɢɜɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 4.1 
 

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɜɨɞɨɨɬɥɢɜɚ ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ» 
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4.1.1 Ɋɚɫɱёɬ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɝɨɪ. -1180 ɦ 
 

 
Qɧ=15 ɦ3/ɱ; ɇ = 130 ɦ; Qɦɚɯ = ʹͲɦଷ/ɱ. 

 
Ɋɚɫɱɟɬɧɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɪɚɛɨɱɢɟ ɧɚɫɨɫɵ 

ɞɨɥɠɧɵ  ɨɬɤɚɱɢɜɚɬɶ ɧɨɪɦɚɥɶɧɵɣ ɫɭɬɨɱɧɵɣ ɩɪɢɬɨɤ ɧɟ ɛɨɥɟɟ ɱɟɦ ɡɚ 20ɱ: 
       Q = ʹͶ ∙ QːʹͲ , ˏଷ/˚                                                                                                         ሺͶ.ͳሻ 

 
ɝɞɟ Qɧ=15 ɦ3/ɱ – ɧɨɪɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɩɪɢɬɨɤ ɜɨɞɵ. 

 Q = ʹͶ ∙ ͳͷʹͲ = ͳͺ ˏଷ/˚                                                                                                         
 
ɇɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ ɧɚɫɨɫɚ: 
      ʜ = ʜˆɄ˕ , ˏ                                                                                                                         ሺͶ.ʹሻ 

                                                             
ɝɞɟ ɇɝ – ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɚɱɢ, ɦ; 
       nɬɪ – ɄɉȾ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

       ʜˆ = ʜ˅˔ + ʜː, ˏ                                                                                                           ሺͶ.͵ሻ 
  

ɝɞɟ ʜ˅˔- ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 
   ʜː-ɜɵɫɨɬɚ ɧɚɩɨɪɚ, ɦ. 
 ʜˆ = ͷ + ͳ͵Ͳ = ͳ͵ͷ ˏ                                                                                                          
 ʜ = ͳͷͷͲ,ͻͷ = ͳ͸͵ ˏ                                                                                                                   
 

ɉɨ ɤɚɬɚɥɨɝɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɸ ɧɚɫɨɫ ɐɇɋ 22 – 135 ɫ ɱɢɫɥɨɦ ɪɚɛɨɱɢɯ 
ɤɨɥɟɫ 135/49 = 3 

ɉɨɥɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɬɢɩɚ ɐɇɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.2 
 

Ⱦɢɚɦɟɬɪ ɜɧɭɬɪɟɧɧɢɣ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
       d = √ Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ Vɧ , ɦ                                                                                                 ሺͶ.Ͷሻ  
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ɝɞɟ Vɧ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ, 
ɩɪɢɧɢɦɚɟɦɭɸ 2…3 ɦ/ɫ. 
 d = √ Ͷ ∙ ʹʹ͵͸ͲͲ ∙ ͵.ͳͶ ∙ ʹ = Ͳ.Ͳ͸ʹ ɦ                                                                                         
 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɩɨɥɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ ɬɢɩɚ ɐɇɋ 
 

ɉɨ ȽɈɋɌ 8732-78 ɜɵɛɢɪɚɟɦ ɫɬɚɥɶɧɭɸ ɛɟɫɲɨɜɧɭɸ ɬɪɭɛɭ (ɦɚɪɤɚ ɫɬɚɥɢ 20) ɫ 
ɜɧɭɬɪɟɧɧɢɦ  ɞɢɚɦɟɬɪɨɦ 63,5 ɦɦ ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 6 ɦɦ 

 
Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 
       ɋɧ = Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ dɧ

ଶ , ɦ/ɫɟɤ                                                                                           ሺͶ.ͷሻ 

 
ɝɞɟ Q - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ, ˏଷ/˚. 

 

ɋɧ = Ͷ ∙ ʹʹ͵͸ͲͲ ∙ ͵,ͳͶ ∙ Ͳ,Ͳ͸͵ͷଶ = ͳ,ͻ͵ ɦ/ɫɟɤ                                                                       
 
ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
       dɜ = √ Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ Vɜ

,  ɦ                                                                                                ሺͶ.͸ሻ 
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ɝɞɟ Vɜ– ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ. 
 

 dɜ = √ Ͷ ∙ ʹʹ͵͸ͲͲ ∙ ͵,ͳͶ ∙ ͳ,ͷ = Ͳ,Ͳ͹ʹ ɦ                                                                                    
 

ɉɨ ȽɈɋɌɭ 8732-58 ɜɵɛɢɪɚɟɦ ɫɬɚɥɶɧɭɸ ɛɟɫɲɨɜɧɭɸ ɬɪɭɛɭ (ɦɚɪɤɚ ɫɬɚɥɢ 20) ɫ 
ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 73 ɦɦ, ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ į=6 ɦɦ. 
 

Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 
       ɋɧ = Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ dɜ

ଶ , ɦ/ɫɟɤ                                                                                          ሺͶ.͹ሻ  
 

ɝɞɟ Q - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ, ˏଷ/˚. 
 

ɋɧ = Ͷ ∙ ʹʹ͵͸ͲͲ ∙ ͵,ͳͶ ∙ Ͳ,Ͳ͹͵ଶ = ͳ,Ͷ͸ ɦ/ɫɟɤ                                                                         
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ:  
 Σ∆ʜ = ቀλ ୪ːୢː + ξi ∙ niቁ ∙ ˔మːଶg , ɦ                                                                                         ሺͶ.ͺሻ

   
ɝɞɟ lɧ – ɨɛɳɚɹ  ɞɥɢɧɚ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 
       ξi∙ni – ɤɨɷɮɮɢɰɢɟɧɬɵ  ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ 
       ξi∙ni =ξ˅˔.ˍˎ+ξˊ˃ˇ+ξˑˍ+nˍ∙ξଵˍ = 7,0+0,26+10+6∙0,5=20,26; 
       Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

       λ = Ͳ,Ͳͳͻͷ√dːయ                                                                                                                     ሺͶ.ͻሻ 

 
ɝɞɟ dː - ɞɢɚɦɟɬɪ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 λ = Ͳ,Ͳͳͻͷ√Ͳ,Ͳ͸͵ͷయ = Ͳ,ͲͶͻ                                                                                                           
 Σ∆ʜ = (Ͳ,ͲͶͻ ∙ ͳͶ͸Ͳ,Ͳ͵͸ͷ + ʹͲ,ʹ͸) ∙ ͳ,ͻ͵ଶʹ ∙ ͻ,ͺͳ = ʹͷ,ʹ ˏ                                                  
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ:  
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      Σ∆ɇ = (λ lɜdɜ
+ ξi ∙ ni) ∙ ɫɧ

ଶʹg , ɦ                                                                                  ሺͶ.ͳͲሻ 

 
 

ɝɞɟ lɜɫ – ɨɛɳɚɹ  ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 
      Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
       λ = Ͳ,Ͳͳͻͷ √dɧ

య                                                                                                                   ሺͶ.ͳͳሻ 

 
ɝɞɟ dɜ – ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 λ = Ͳ,Ͳͳͻͷ√Ͳ,Ͳ͹ʹయ = Ͳ,ͲͶ͹                                                                                                              
 

Σ∆ɇ = (Ͳ,ͲͶ͹ ∙ ͶͲ.Ͳ͹͵ + ͸,ͻ) ∙ ͳ,Ͷ͸ଶʹ ∙ ͻ,ͺͳ = ͳ ɦ                                                                  
 

Ɉɛɳɢɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ: 
       Σ∆ɇ = Σ∆ɇɧ + Σ∆ɇɜɫ, ɦ                                                                                          ሺͶ.ͳʹሻ 
 

ɝɞɟ Σ∆ɇɧ- ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; 
       Σ∆ɇɜɫ- ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

 
Σ∆ɇ = ʹͷ,ʹ + ͳ = ʹ͸,ʹ ɦ                                                                                                    

 
Ɇɚɧɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚɫɨɫɚ: 

       ɇɦ = ɇɝ + Σ∆ɇ, ɦ                                                                                                      ሺͶ.ͳ͵ሻ 
 

ɝɞɟ ɇɝ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.2). 
 

ɇɦ = ͳ͵ͷ + ʹ͸,ʹ = ͳ͸ͳ,ʹ ɦ                                                                                                
 

ɉɨɫɬɨɹɧɧɚɹ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
       Rୡ = ΣΔHQଶ , ɦହሺɦଷ/ɱሻଶ                                                                                                   ሺͶ.ͳͶሻ 

 
ɝɞɟ Q - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.7)  
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Rୡ = ʹ͸,ʹʹʹଶ = Ͳ,ͲͷͶ ɦହሺɦଷ/ɱሻଶ                                                                                                 
 
ɉɨ ɮɨɪɦɭɥɟ ɇ = 135 + Ͳ,ͲͷͶ ∙Q2 ɜɵɱɢɫɥɹɸ ɧɚɩɨɪɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɫɱɟɬ ɤɨɬɨɪɨɣ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 4.2 
 

 
Ɍɚɛɥɢɰɚ 4.2 – Ɋɚɫɱɟɬ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 
Q, ɦ3/ɱ          0         7       15       23        30 
    ɇ, ɦ        135       138      147       164      183,6 
 
 

 
 

Ɋɢɫɭɧɨɤ 4.3 – Ƚɪɚɮɢɤ ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ  
 

Ƚɪɚɮɢɱɟɫɤɢ ɧɚɯɨɠɭ ɩɚɪɚɦɟɬɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɟɠɢɦ ɧɚɫɨɫɚ: 
 
  Qɮ=19 ɦ3/ɱ; ɇɮ=157 ɦ; ηɮ=0,70. 
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4.1.1.1 ɉɪɨɜɟɪɤɚ ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɨɬɫɭɬɫɬɜɢɟ ɤɚɜɢɬɚɰɢɢ 

 
ɍɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ: 

      ɇɝ ɇɦ
= ͳ͵ͷͳͷ͹ = Ͳ,ͺ͸ < ͳ,Ͳ                                                                                            ሺͶ.ͳͷሻ 

 
ɍɫɥɨɜɢɟ ɨɬɫɭɬɫɬɜɢɹ ɤɚɜɢɬɚɰɢɢ: 

 
ɇɜɚɤ ≤ ɇɜɫ.ɞ                                                                                                                                
 

ɝɞɟ ɇɜɚɤ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɵ ɜɫɚɫɵɜɚɧɢɹ, ɦ; 
       ɇɜɫ.ɞ =3,5ɦ – ɞɨɩɭɫɬɢɦɚɹ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ ɜ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ. 
      Σ∆ʜ = ʜ˅˔ + (λ ∙ ld˅˅ + ξi ∙ ni) ∙ ˔ଶːʹ ∙ g , ˏ                                                                  ሺͶ.ͳ͸ሻ 

 
ɝɞɟ  Ȝ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.10); 
       g- ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2. 

 Σ∆ʜ = ʹ + (Ͳ,ͲͶ͹ ∙ ͶͲ.Ͳ͹͵ + ͸,ͻ) ∙ ͳ,Ͷ͸ଶʹ ∙ ͻ,ͺͳ = ͵ ˏ                                                         
 

Ɍɚɤ ɤɚɤ  Σ∆ɇɜɫ = ͵ ≤ ɇɜɫ.ɞ = ͵,ͷ, ɬɨ ɜɵɛɪɚɧɧɵɣ ɧɚɫɨɫ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ 
ɧɟɨɛɯɨɞɢɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ.  

 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɧɚɫɨɫɚ: 
       Nɞ = ሺͳ,ͳ ÷ ͳ,ͳͷሻ ∙ ͳͲ−଺ ∙ ρ ∙ g ∙ ɇɞ ∙ Qɞ͵,͸ ∙ ηɞ

, ɤȼɬ                                                     ሺͶ.ͳ͹ሻ 

 
ɝɞɟ ρ=1020ɤɝ/ɦ3 – ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ; 
       ɇɞ; Qɞ; ηɞ – ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 
ɪɟɠɢɦɚ ɧɚɫɨɫɚ. 

 Nɞ = ͳ,ͳͷ ∙ ͳͲ−଺ ∙ ͳͲʹͲ ∙ ͻ,ͺͳ ∙ ͳͷ͹ ∙ ͳͻ͵,͸ ∙ Ͳ,͹Ͳ = ͳ͵,͸ ɤȼɬ                                                
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ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ Nɞ=13,6 ɤȼɬ 
ɩɪɢɧɢɦɚɸ ɫɢɧɯɪɨɧɧɵɣ ɬɪɟɯɮɚɡɧɵɣ ɞɜɢɝɚɬɟɥɶ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ ɫɟɪɢɢ 
ȺɂɊ 160S-2  ɦɨɳɧɨɫɬɶɸ 15 ɤȼɬ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 3000ɨɛ/ɦɢɧ, ɪɚɛɨɱɟɟ 
ɧɚɩɪɹɠɟɧɢɟ 380-660ȼ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɸ ɜɨɞɨɨɬɥɢɜɧɭɸ ɭɫɬɚɧɨɜɤɭ, 
ɨɛɨɪɭɞɨɜɚɧɧɭɸ ɬɪɟɦɹ ɧɚɫɨɫɚɦɢ  ɐɇɋ 22-157. 

 
Ɏɚɤɬɢɱɟɫɤɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɪɢɬɨɤɟ            

ɜɨɞɵ: 
       tɧ

ɮ = Qɧ ∙ ʹͶQɪ ∙ n , ɱ                                                                                                             ሺͶ.ͳͺሻ 

       tˏ˃˘˗ = Qˏ˃˘ ∙ ʹͶQ˓ ∙ n , ˚                                                                                                      ሺͶ.ͳͻሻ 

 
ɝɞɟ n – ɱɢɫɥɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ.       

 tɧ
ɮ = ͳͷ ∙ ʹͶͳͻ ∙ ͳ = ͳͻ ɱ                                                                                                                

 tɦɚɯ
ɮ = ʹͲ ∙ ʹͶͳͻ ∙ ͳ = ʹͷ ɱ                                                                                                             

 
Ɉɛɴɟɦ ɜɨɞɨɫɛɨɪɧɢɤɚ, ɦ3:  
       V = ͳ,ͳͷ ∙ Ͷ ∙ Qɦɚɯ, V                                                                                                  ሺͶ.ʹͲሻ 
 

ɝɞɟ Qɦɚɯ- ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɢɬɨɤ ɜɨɞɵ, ɦଷ. 
 V = ͳ,ͳͷ ∙ Ͷ ∙ ʹͲ = ͻʹ ɦଷ                                                                                                     
 
Ⱦɥɹ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɧɢɦɚɸ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɢɩɚ ɍȺȼ 
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ:  
      ɗɝ = Nɷɥ.ɞ.ɮhɷɥ.ɞ ∙ hɷɥ.ɫɟɬ

∙ (tɧ
ɮ ∙ nɪ + tɦɚɯ

ɮ ∙ nɦɚɯ), ɤȼɬ ∙ ɱ                                                 ሺͶ.ʹͳሻ 

 
ɝɞɟ ηɷɥ.ɞ ɢ ηɷɥ.ɫɟɬ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɷɥɟɤɬɪɨɫɟɬɢ. 

 

ɗɝ = ͳ͵,͸Ͳ,ͻͶͷ ∙ Ͳ,ͻ͸ ሺʹͲ ∙ ͵Ͳͷ + ʹ͸ ∙ ͸Ͳሻ = ͳͳͶͺ͵͵ ɤȼɬ ∙ ɱ                                           
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 Ƚɨɞɨɜɨɣ ɩɪɢɬɨɤ, ɦ3: 
       Wɝɨɞ = ሺnɧ ∙ Qɧ + nɦɚɯ ∙ Qɦɚɯሻ ∙ ʹͶ, ɦଷ                                                                  ሺͶ.ʹʹሻ 
 

ɝɞɟ  nɧ- ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɧɨɪɦɚɥɶɧɵɣ ɩɪɢɬɨɤɨɦ; 
       nɦɚɯ - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɩɪɢɬɨɤɨɦ. 

 Wɝɨɞ = ሺ͵Ͳͷ ∙ ͳͷ + ͸Ͳ ∙ ʹͲሻ ∙ ʹͶ = ͳ͵ͺ͸ͲͲ ɦଷ                                                                 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ: 
      ɗɭɞ = ɗɝWɝ

, ɤȼɬ ∙ ɱ/ɦଷ                                                                                                  ሺͶ.ʹ͵ሻ 

 
ɝɞɟ ɗɝ- ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ·ɱ 
      Wɝ- ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ, ɤȼɬ·ɱ/ɦ3 

 

ɗɭɞ = ͳͳͶͺ͵͵ͳ͵ͺ͸ͲͲ = Ͳ,ͺ͵ ɤȼɬ ∙ ɱ/ɦଷ                                                                                       
 
Ɋɚɫɱёɬ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɝɨɪ. -1050 ɦ 
 
Qɧ=20 ɦ3/ɱ; ɇ = 150 ɦ; Qɦɚɯ = ʹͷɦଷ/ɱ. 
 Qɧ

ଶ = Qଵ + Qଶ = ͳͷ + ʹͲ = ͵ͷ ɦଷ/ɱ; ɇଶ = ͳͷͲ ɦ; Q୫a୶ଶ = Ͷͷ ɦଷ/ɱ; 
 
Ɋɚɫɱɟɬɧɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɪɚɛɨɱɢɟ ɧɚɫɨɫɵ 

ɞɨɥɠɟɧ  ɨɬɤɚɱɢɜɚɬɶ ɧɨɪɦɚɥɶɧɵɣ ɫɭɬɨɱɧɵɣ ɩɪɢɬɨɤ ɧɟ ɛɨɥɟɟ ɱɟɦ ɡɚ 20ɱ: 
 

       Q = ʹͶ ∙ QːʹͲ , ˏଷ/˚                                                                                                      ሺͶ.ʹͶሻ 

 
ɝɞɟ Qɧ=35 ɦ3/ɱ – ɧɨɪɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɩɪɢɬɨɤ ɜɨɞɵ. 

 Q = ʹͶ ∙ ͵ͷʹͲ = Ͷʹ ˏଷ/˚                                                                                                         
 
ɇɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ ɧɚɫɨɫɚ: 
      ʜ = ʜˆɄ˕ , ˏ                                                                                                                      ሺͶ.ʹͷሻ 
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 ɝɞɟ ɇɝ – ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɚɱɢ, ɦ; 
       nɬɪ – ɄɉȾ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

       ʜˆ = ʜ˅˔ + ʜː, ˏ                                                                                                        ሺͶ.ʹ͸ሻ 
  

ɝɞɟ ʜ˅˔- ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 
   ʜː-ɜɵɫɨɬɚ ɧɚɩɨɪɚ, ɦ. 
 ʜˆ = ͷ + ͳͷͲ = ͳͷͷ ˏ                                                                                                          

 ʜ = ͳͷͷͲ,ͻͷ = ͳ͸͵ ˏ                                                                                                                   
 
ɉɨ ɤɚɬɚɥɨɝɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɸ ɧɚɫɨɫ ɐɇɋ 38 – 60                                       
 
Ⱦɢɚɦɟɬɪ ɜɧɭɬɪɟɧɧɢɣ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
       d = √ Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ 𝑉ɧ  , ɦ                                                                                              ሺͶ.ʹ͹ሻ 

 
ɝɞɟ Vɧ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ. 

 d = √ Ͷ ∙ Ͷʹ͵͸ͲͲ ∙ ͵.ͳͶ ∙ ʹ = Ͳ.Ͳ͸ͺ ɦ                                                                                         
 
Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
       Ɂ = Ͳ,Ͳͳ ∙ ɇ ∙ dሺʹ.͵ ∙ ሺσ − ͸.ͷሻ − Ͳ.Ͳͳ ∙ ɇሻ + ͳ , ɦ                                                                ሺͶ.ʹͺሻ 

 
ɝɞɟ σ - ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɇ/ɦ2 (120-160). 

 Ɂ = Ͳ,Ͳͳ ∙ ͳ͸͵ ∙ Ͳ,Ͳ͹ሺʹ,͵ ∙ ͳͷ͵,ͷ − Ͳ,Ͳͳ ∙ ͳ͸͵ሻ + ͳ = Ͳ,ͲͲ͹ ɦ                                                               
 
ɉɨ ȽɈɋɌɭ 8732-78 ɜɵɛɢɪɚɟɦ ɫɬɚɥɶɧɭɸ ɛɟɫɲɨɜɧɭɸ ɬɪɭɛɭ (ɦɚɪɤɚ ɫɬɚɥɢ 20) ɫ 

ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 70 ɦɦ, ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ į=7 ɦɦ. 
 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
       dɧɚɪ = d + ʹ ∙ Ɂ, ɦ                                                                                                      ሺͶ.ʹͻሻ 
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ɝɞɟ d- ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 
 dɧɚɪ = Ͳ,Ͳ͹ + ʹ ∙ Ͳ,ͲͲ͹ = Ͳ,ͲͺͶ ɦ                                                                                    

 
Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 
       ɋɧ = Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ dɧ

ଶ , ɦ/ɫɟɤ                                                                                         ሺͶ.͵Ͳሻ 

 
ɝɞɟ Q- ɱɚɫɨɜɨɣ ɩɪɢɬɨɤ ɜɨɞɵ, ɦଷ/ɱ. 

 

ɋɧ = Ͷ ∙ Ͷʹ͵͸ͲͲ ∙ ͵,ͳͶ ∙ Ͳ,Ͳ͹ଶ = ͳ,ͺͺ ɦ/ɫɟɤ                                                                            
 
ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
       dɜ = √ Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ Vɜ

, ɦ                                                                                                ሺͶ.͵ͳሻ 

 
ɝɞɟ Vɜ– ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ. 

 dɜ = √ Ͷ ∙ Ͷʹ͵͸ͲͲ ∙ ͵,ͳͶ ∙ ͳ,ͷ = Ͳ,Ͳͻ ɦ                                                                                       
 

ɉɨ ȽɈɋɌɭ 8732-78 ɜɵɛɢɪɚɟɦ ɫɬɚɥɶɧɭɸ ɛɟɫɲɨɜɧɭɸ ɬɪɭɛɭ (ɦɚɪɤɚ ɫɬɚɥɢ 20) ɫ 
ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 95 ɦɦ, ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ į=6 ɦɦ. 

 
Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

       ɋɧ = Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ dɧ
ଶ , ɦ/ɫɟɤ                                                                                         ሺͶ.͵ʹሻ 

 
ɝɞɟ Q - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.30) 

 

ɋɧ = Ͷ ∙ Ͷʹ͵͸ͲͲ ∙ ͵,ͳͶ ∙ Ͳ,Ͳͻͷଶ = ͳ,͵͹ɦ/ɫɟɤ                                                                          
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ:  
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      Σ∆ɇ = (λ lɧdɧ
+ ξi ∙ ni) ∙ ɫɧ

ଶʹ ∙ g , ɦ                                                                               ሺͶ.͵͵ሻ 

 
 
ɝɞɟ lɧ – ɨɛɳɚɹ  ɞɥɢɧɚ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 
       ξi∙ni – ɤɨɷɮɮɢɰɢɟɧɬɵ  ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ 
       ξi∙ni =ξɜɫ.ɤɥ+ξɡɚɞ+ξɨɤ+nɤ∙ξଵɤ = 7,0+0,26+10+6∙0,5=20,26; 
        Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

       λ = Ͳ,Ͳͳͻͷ √dɧ
య                                                                                                                  ሺͶ.͵Ͷሻ 

 
ɝɞɟ dɧ- ɞɢɚɦɟɬɪ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 λ = Ͳ,Ͳͳͻͷ√Ͳ,Ͳ͹య = Ͳ,ͲͶ͹                                                                                                               
 

 

Σ∆ɇ = (Ͳ,ͲͶ͹ ∙ ͳ͸͵Ͳ,Ͳ͹ + ʹͲ,ʹ͸) ∙ ͳ,ͺ͹ଶʹ ∙ ͻ,ͺͳ = ͳͺ,ͳ ɦ                                                        
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ:  
       Σ∆ɇ = (λ lɜdɜ

+ ξi ∙ ni) ɫɧ
ଶʹg , ɦ                                                                                    ሺͶ.͵ͷሻ 

 
ɝɞɟ lɜɫ – ɨɛɳɚɹ  ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

  Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
       λ = Ͳ,Ͳͳͻͷ √dɧ

య                                                                                                                   ሺͶ.͵͸ሻ 

 
ɝɞɟ dɧ- ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 λ = Ͳ,Ͳͳͻͷ√Ͳ,Ͳͻͷయ = Ͳ,ͲͶ͵                                                                                                             
 

Σ∆ɇ = (Ͳ,ͲͶ͵ ∙ ͶͲ.Ͳͻͷ + ͸,ͻ) ͳ,͵͹ଶʹ ∙ ͻ,ͺͳ = Ͳ,ͺ ɦ                                                               
 
Ɉɛɳɢɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ: 
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      Σ∆ɇ = Σ∆ɇɧ + Σ∆ɇɜɫ, ɦ                                                                                          ሺͶ.͵͹ሻ 
 
ɝɞɟ Σ∆ʜː- ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; 
       Σ∆ʜ˅˔- ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

 
Σ∆ɇ = ͳͺ,ͳ + Ͳ,ͺ = ͳͺ,ͻ ɦ                                                                                                

 
Ɇɚɧɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚɫɨɫɚ, ɦ: 

      ɇɦ = ɇɝ + Σ∆ɇ, ɦ                                                                                                       ሺͶ.͵ͺሻ 
 

ɝɞɟ ɇɝ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.25) 
 
ɇɦ = ͳͷͷ + ͳͺ,ͻ = ͳ͹͵,ͻ ɦ                                                                                                
 
ɉɨɫɬɨɹɧɧɚɹ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

       Rୡ = ΣΔHQଶ                                                                                                                      ሺͶ.͵ͻሻ 

 
ɝɞɟ Q - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.30) 

 Rୡ = ͳͺ,ͻͶʹଶ = Ͳ,ͲͲͺ͵                                                                                                              
 

ɉɨ ɮɨɪɦɭɥɟ ɇ = 163 + Ͳ,ͲͲͺ͵ ∙Q2 ɜɵɱɢɫɥɹɸ ɧɚɩɨɪɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɫɱɟɬ ɤɨɬɨɪɨɣ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 4.3 

 
Ɍɚɛɥɢɰɚ 4.3 – Ɋɚɫɱɟɬ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 
Q, ɦ3/ɱ 0 10 20 30 40 50 
ɇ, ɦ 163 165 169 177 188 201 
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Ɋɢɫɭɧɨɤ 4.4 – Ƚɪɚɮɢɤ ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

 
ɝɪɚɮɢɱɟɫɤɢ ɧɚɯɨɠɭ ɩɚɪɚɦɟɬɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɟɠɢɦ ɧɚɫɨɫɚ: 

 
 Qɮ=41,5 ɦ3/ɱ; ɇɮ=193 ɦ; ηɮ=0,73. 

 
4.1.1.2 ɉɪɨɜɟɪɤɚ ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɨɬɫɭɬɫɬɜɢɟ ɤɚɜɢɬɚɰɢɢ 
 

ɍɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ: 
     ɇɝ

ɇɦ
= ͳͷͷͳͻ͵ = Ͳ,ͺͲ < ͳ,Ͳ                                                                                             ሺͶ.ͶͲሻ 

 
ɍɫɥɨɜɢɟ ɨɬɫɭɬɫɬɜɢɟ ɤɚɜɢɬɚɰɢɢ: 
 
ɇɜɚɤ ≤ ɇɜɫ.ɞ                                                                                                                                
 

ɝɞɟ ɇɜɚɤ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɵ ɜɫɚɫɵɜɚɧɢɹ; 
       ɇɜɫ.ɞ =3,5ɦ – ɞɨɩɭɫɬɢɦɚɹ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ ɜ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ;  

       Σ∆ɇ = ɇɜɫ + (λ ∙ lɜdɜ
+ xɩɪ.ɯɥ + xɤɨɥ + xɜɵɯ + xɜɵɯ) ∙ ɫɧ

ଶʹ ∙ g , ɦ                          ሺͶ.Ͷͳሻ 
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ɝɞɟ  Ȝ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.33); 
       g- ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2. 

 

Σ∆ɇ = ʹ + (Ͳ,ͲͶ͵ ∙ ͶͲ.ͻͷ + ͸,ͻ) ∙ ͳ,͵͹ଶʹ ∙ ͻ,ͺͳ = ʹ,ͺ ɦ                                                       
 

Ɍɚɤ ɤɚɤ  Σ∆ɇɜɫ = ʹ,ͺ ≤ ɇɜɫ.ɞ = ͵,ͷ , ɬɨ ɜɵɛɪɚɧɧɵɣ ɧɚɫɨɫ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ 
ɧɟɨɛɯɨɞɢɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ.  

 
Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɧɚɫɨɫɚ:  

       Nɞ = ሺͳ,ͳ ÷ ͳ,ͳͷሻ ∙ ͳͲ−଺ ∙ ɏ ∙ g ∙ ɇɞ ∙ Qɞ͵,͸ ∙ Ʉɞ
, ɤȼɬ                                                     ሺͶ.Ͷʹሻ 

 
ɝɞɟ ρ=1020ɤɝ/ɦ3 – ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ; 
       ɇɞ; Qɞ; ηɞ – ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 
ɪɟɠɢɦɚ ɧɚɫɨɫɚ. 

 Nɞ = ͳ,ͳͷ ∙ ͳͲ−଺ ∙ ͳͲʹͲ ∙ ͻ,ͺͳ ∙ ͳͻ͵ ∙ Ͷͳ,ͷ͵,͸ ∙ Ͳ,͹͵ = ͵ͷ ɤȼɬ                                                   
 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ Nɞ=35  ɤȼɬ 
ɩɪɢɧɢɦɚɸ ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ ɫɟɪɢɢ 1LG4207-
2AA61 ɦɨɳɧɨɫɬɶɸ 37 ɤȼɬ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 3000 ɨɛ/ɦɢɧ, ɪɚɛɨɱɟɟ 
ɧɚɩɪɹɠɟɧɢɟ 400-660ȼ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɸ ɜɨɞɨɨɬɥɢɜɧɭɸ ɭɫɬɚɧɨɜɤɭ, 
ɨɛɨɪɭɞɨɜɚɧɧɭɸ ɬɪɟɦɹ ɧɚɫɨɫɚɦɢ ɐɇɋ 38-176, ɨɞɧɢɦ ɨɫɧɨɜɧɵɦ, ɨɞɧɢɦ ɜ ɪɟɦɨɧɬɟ ɢ 
ɨɞɧɢɦ ɪɟɡɟɪɜɧɵɦ ɧɚɫɨɫɨɦ. 

 
Ɏɚɤɬɢɱɟɫɤɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɪɢɬɨɤɟ            

ɜɨɞɵ: 
       tɧ

ɮ = Qɧ ∙ ʹͶQɪ ∙ n , ɱ                                                                                                             ሺͶ.Ͷ͵ሻ 

       tˏ˃˘˗ = Qˏ˃˘ ∙ ʹͶQ˓ ∙ n , ˚                                                                                                      ሺͶ.ͶͶሻ 

 
ɝɞɟ n – ɱɢɫɥɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ.       

 tɧ
ɮ = ͵ͷ ∙ ʹͶͶͳ,ͷ ∙ ͳ = ʹͲ ɱ                                                                                                               
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tɦɚɯ
ɮ = Ͷͷ ∙ ʹͶͶͳ,ͷ ∙ ͳ = ʹͷ ɱ                                                                                                            

 
Ɉɛɴɟɦ ɜɨɞɨɫɛɨɪɧɢɤɚ:  
       V = ͳ,ͳͷ ∙ Ͷ ∙ Qɦɚɯ, V                                                                                                  ሺͶ.Ͷͷሻ 
 

ɝɞɟ Qɦɚɯ- ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɢɬɨɤ ɜɨɞɵ, ɦଷ. 
 V = ͳ,ͳͷ ∙ Ͷ ∙ Ͷͷ = ʹͲ͹ ɦଷ                                                                                                   
 
Ⱦɥɹ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɧɢɦɚɸ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɢɩɚ ɍȺȼ. 
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ:  
      ɗɝ = Nɷɥ.ɞ.ɮhɷɥ.ɞ ∙ hɷɥ.ɫɟɬ

∙ (tɧ
ɮ ∙ nɪ + tɦɚɯ

ɮ ∙ nɦɚɯ), ɤȼɬ ∙ ɱ                                                 ሺͶ.Ͷ͸ሻ 

 
ɝɞɟ ηɷɥ.ɞ ɢ ηɷɥ.ɫɟɬ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɷɥɟɤɬɪɨɫɟɬɢ. 

 

ɗɝ = ͳ͵,͸Ͳ,ͻͶͷ ∙ Ͳ,ͻ͸ ∙ ሺʹͲ ∙ ͵Ͳͷ + ʹ͸ ∙ ͸Ͳሻ = ʹ͹͹͵ͺʹ ɤȼɬ ∙ ɱ                                        
 
Ƚɨɞɨɜɨɣ ɩɪɢɬɨɤ, ɦ3: 
       Wɝɨɞ = ሺnɧ ∙ Qɧ + nɦɚɯ ∙ Qɦɚɯሻ ∙ ʹͶ, ɦଷ                                                                  ሺͶ.Ͷ͹ሻ 
 

ɝɞɟ  nɧ- ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɧɨɪɦɚɥɶɧɵɣ ɩɪɢɬɨɤɨɦ; 
       nɦɚɯ - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɩɪɢɬɨɤɨɦ. 

 Wɝɨɞ = ሺ͵Ͳͷ ∙ ͳͷ + ͸Ͳ ∙ Ͷͷሻ ∙ ʹͶ = ͵ʹͳͲͲͲ ɦଷ                                                                 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ: 
      ɗɭɞ = ɗɝWɝ

, ɤȼɬ ∙ ɱ/ɦଷ                                                                                                  ሺͶ.Ͷͺሻ 

 
ɝɞɟ ɗɝ- ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ·ɱ 
      Wɝ- ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ, ɤȼɬ·ɱ/ɦ3 

 

ɗɭɞ = ʹ͹͹͵ͺʹʹ͹͹͵ͺʹ = Ͳ,ͺ͸ ɤȼɬ ∙ ɱ/ɦଷ                                                                                      
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4.1.2  Ɋɚɫɱёɬ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɝɨɪ. -900 ɦ 
 
Qɧ=20 ɦ3/ɱ;              ɇ = 900 ɦ;             Qɦɚɯ = ʹͷɦ͵/ɱ 

 Qଷː = Qଵ + Qଶ + Qଷ = ͳͷ + ʹͲ + ʹͲ = ͷͷˏଷ/˚; ʜଷ = ͻͲͲ ˏ; Q୫a୶ଷ = ͹Ͳ ˏଷ/˚; 
 

Ɋɚɫɱɟɬɧɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɞɢɧ ɧɚɫɨɫ 
ɞɨɥɠɟɧ  ɨɬɤɚɱɢɜɚɬɶ ɧɨɪɦɚɥɶɧɵɣ ɫɭɬɨɱɧɵɣ ɩɪɢɬɨɤ ɧɟ ɛɨɥɟɟ ɱɟɦ ɡɚ 20ɱ: 

       Q = ʹͶ ∙ QːʹͲ , ˏଷ/˚                                                                                                      ሺͶ.Ͷͻሻ 

 
ɝɞɟ Qɧ=55 ɦ3/ɱ – ɧɨɪɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɩɪɢɬɨɤ ɜɨɞɵ. 

 Q = ʹͶ ∙ ͷͷʹͲ = ͸͸ ˏଷ/˚                                                                                                         
 
ɇɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ ɧɚɫɨɫɚ: 
      ʜ = ʜˆɄ˕ , ˏ                                                                                                                       ሺͶ.ͷͲሻ 

                                                             
ɝɞɟ ɇɝ – ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɚɱɢ, ɦ; 
       nɬɪ – ɄɉȾ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

       ʜˆ = ʜ˅˔ + ʜː, ˏ                                                                                                         ሺͶ.ͷͳሻ 
  

ɝɞɟ ʜ˅˔- ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 
       ʜː-ɜɵɫɨɬɚ ɧɚɩɨɪɚ, ɦ. 

 ʜˆ = ͷ + ͻͲͲ = ͻͲͷ ˏ                                                                                                          
 ʜ = ͻͲͷͲ,ͻͷ = ͻͷ͵ ˏ                                                                                                                   

 
ɉɨ ɤɚɬɚɥɨɝɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɸ ɧɚɫɨɫ ɐɇɋ 180 ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ 

ɜɤɥɸɱɟɧɢɟɦ ɧɚɫɨɫɚ ɜ ɪɚɛɨɬɭ 
Ⱦɢɚɦɟɬɪ ɜɧɭɬɪɟɧɧɢɣ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
 
       d = √ Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ Vɧ  , ɦ                                                                                              ሺͶ.ͷʹሻ 
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ɝɞɟ Vɧ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ. 
 d = √ Ͷ ∙ ͸͸͵͸ͲͲ ∙ ͵.ͳͶ ∙ ʹ = Ͳ.ͳͲͻ ɦ                                                                                         
 
ɉɨ ȽɈɋɌɭ 8732-78 ɜɵɛɢɪɚɟɦ ɫɬɚɥɶɧɭɸ ɛɟɫɲɨɜɧɭɸ ɬɪɭɛɭ (ɦɚɪɤɚ ɫɬɚɥɢ 20) ɫ 

ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 114 ɦɦ, ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ į=8 ɦɦ. 
 
Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
       Ɂ = Ͳ,Ͳͳ ∙ ɇ ∙ dሺʹ.͵ ∙ ሺσ − ͸.ͷሻ − Ͳ.Ͳͳ ∙ ɇሻ + ͳ , ɦ                                                                ሺͶ.ͷ͵ሻ 

 
ɝɞɟ σ - ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ, Ɇɇ/ɦ2 (120-160). 

 Ɂ = Ͳ,Ͳͳ ∙ ͻͷ͵ ∙ Ͳ,ͳͳͶሺʹ,͵ ∙ ͳͷ͵,ͷ − Ͳ,Ͳͳ ∙ ͻͷ͵ሻ + ͳ = Ͳ,ͲͲͷͶɦ                                                              
 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
       dɧɚɪ = d + ʹ ∙ Ɂ, ɦ                                                                                                       ሺͶ.ͷͶሻ 

 
ɝɞɟ d- ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 dɧɚɪ = Ͳ,ͳͳͶ + ʹ ∙ Ͳ,ͲͲͺ = Ͳ,Ͳͳ͵ ɦ                                                                                  
 
Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 
       ɋɧ = Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ dɧ

ଶ , ɦ/ɫɟɤ                                                                                        ሺͶ.ͷͷሻ 

 
ɝɞɟ Q- ɱɚɫɨɜɨɣ ɩɪɢɬɨɤ ɜɨɞɵ, ɦଷ/ɱ. 

 

ɋɧ = Ͷ ∙ ͸͸͵͸ͲͲ ∙ ͵,ͳͶ ∙ Ͳ,ͳͳͶଶ = ͳ,ͺͺ ɦ/ɫɟɤ                                                                         
 
ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 
       dɜ = √ Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ Vɜ

, ɦ                                                                                               ሺͶ.ͷ͸ሻ 
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ɝɞɟ Vɜ– ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ. 
 dɜ = √ Ͷ ∙ ͸͸͵͸ͲͲ ∙ ͵,ͳͶ ∙ ͳ,ͷ = Ͳ,ͳʹͷ ɦ                                                                                    

 
ɉɨ ȽɈɋɌɭ 8732-78 ɜɵɛɢɪɚɸ ɫɬɚɥɶɧɭɸ ɛɟɫɲɨɜɧɭɸ ɬɪɭɛɭ (ɦɚɪɤɚ ɫɬɚɥɢ 20) ɫ 

ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 127 ɦɦ, ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ į=6 ɦɦ. 
 
Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

       ɋɧ = Ͷ ∙ Q͵͸ͲͲ ∙ Ɏ ∙ dɧ
ଶ , ɦ/ɫɟɤ                                                                                        ሺͶ.ͷ͹ሻ 

 
ɝɞɟ Q - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.30) 

 

ɋɧ = Ͷ ∙ ͸͸͵͸ͲͲ ∙ ͵,ͳͶ ∙ Ͳ,ͳʹ͹ଶ = ͳ,Ͷͷ ɦ/ɫɟɤ                                                                         
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ:  
       Σ∆ɇ = (λ ∙ lɧdɧ

+ ξi ∙ ni) ∙ ɫɧ
ଶʹ ∙ g , ɦ                                                                            ሺͶ.ͷͺሻ 

 
ɝɞɟ lɧ – ɨɛɳɚɹ  ɞɥɢɧɚ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 
       ξi∙ni – ɤɨɷɮɮɢɰɢɟɧɬɵ  ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ  
       ξi∙ni=ξɜɫ.ɤɥ+ξɡɚɞ+ξɨɤ+nɤ∙ξଵɤ = 7,0+0,26+10+6∙0,5=20,26; 
       Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

       λ = Ͳ,Ͳͳͻͷ√dɧ
య                                                                                                                   ሺͶ.ͷͻሻ 

 
ɝɞɟ dː- ɞɢɚɦɟɬɪ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 λ = Ͳ,Ͳͳͻͷ√Ͳ,ͳͳͶయ = Ͳ,ͲͶ                                                                                                                
 

Σ∆ɇ = (Ͳ,ͲͶ ∙ ͻͲͷͲ,ͳͳͶ + ʹͲ,ʹ͸) ∙ ͳ,ͺଶʹ ∙ ͻ,ͺͳ = ͷͲ ɦ                                                           
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ:  
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      Σ∆ɇ = (λ lɜdɜ
+ ξi ∙ ni) ɫɧ

ଶʹg , ɦ                                                                                    ሺͶ.͸Ͳሻ 

 
ɝɞɟ lɜɫ – ɨɛɳɚɹ  ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 
       Ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

       λ = Ͳ,Ͳͳͻͷ√dɧ
య                                                                                                                   ሺͶ.͸ͳሻ 

 
ɝɞɟ dɧ- ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 λ = Ͳ,Ͳͳͻͷ√Ͳ,ͳʹ͹య = Ͳ,Ͳ͵ͺ                                                                                                              
 

Σ∆ɇ = (Ͳ,Ͳ͵ͺ ∙ ͶͲ.ͳʹ͹ + ͸,͸ͳ) ͳ,Ͷͷଶʹ ∙ ͻ,ͺͳ = Ͳ,ͺͳ ɦ                                                          
 
Ɉɛɳɢɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ: 

       Σ∆ɇ = Σ∆ɇɧ + Σ∆ɇɜɫ, ɦ                                                                                          ሺͶ.͸ʹሻ 
 

ɝɞɟ Σ∆ʜː- ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; 
       Σ∆ʜ˅˔- ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

 
Σ∆ɇ = ͷͲ + Ͳ,ͺͳ = ͷͲ,ͺͳ ɦ                                                                                               
 
Ɇɚɧɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚɫɨɫɚ, ɦ: 

      ɇɦ = ɇɝ + Σ∆ɇ, ɦ                                                                                                       ሺͶ.͸͵ሻ 
 

ɝɞɟ ɇɝ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.50) 
 
ɇɦ = ͻͲͷ + ͷͲ,ͺͳ = ͻͷͷ,ͺͳ ɦ                                                                                           
 
ɉɨɫɬɨɹɧɧɚɹ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

       Rୡ = ΣΔHQଶ                                                                                                                      ሺͶ.͸Ͷሻ 

 
ɝɞɟ Q - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.55) 
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Rୡ = ͷͲ,ͺͳ͸͸ଶ = Ͳ,Ͳͳʹ                                                                                                               
 
ɉɨ ɮɨɪɦɭɥɟ ɇ = 905 + Ͳ,Ͳͳʹ ∙Q2 ɜɵɱɢɫɥɹɸ ɧɚɩɨɪɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɫɱɟɬ ɤɨɬɨɪɨɣ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 – Ɋɚɫɱɟɬ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 
 

Q, ɦ3/ɱ 0 24 48 72 92,4 

ɇ, ɦ 905 912 933 967 1007 

 

 
 

Ɋɢɫɭɧɨɤ 4.5 – Ƚɪɚɮɢɤ ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
 

Ƚɪɚɮɢɱɟɫɤɢ ɧɚɯɨɠɭ ɩɚɪɚɦɟɬɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɟɠɢɦ ɧɚɫɨɫɚ: 
 
 Qɮ=69ɦ3/ɱ, ɇɮ=960 ɦ, ηɮ=0,73 
 
 
4.1.2.1 ɉɪɨɜɟɪɤɚ ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɨɬɫɭɬɫɬɜɢɟ ɤɚɜɢɬɚɰɢɢ 
 

ɍɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ: 
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    ɇɝ

ɇɦ
= ͻͲͷͻ͸Ͳ = Ͳ,ͻͶ < ͳ,Ͳ                                                                                             ሺͶ.͸ͷሻ 

 
ɍɫɥɨɜɢɟ ɨɬɫɭɬɫɬɜɢɟ ɤɚɜɢɬɚɰɢɢ: 
 
ɇɜɚɤ ≤ ɇɜɫ.ɞ                                                                                                                                
 

ɝɞɟ ɇɜɚɤ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɨɣ ɜɵɫɨɬɵ ɜɫɚɫɵɜɚɧɢɹ; 
       ɇɜɫ.ɞ =3,5ɦ – ɞɨɩɭɫɬɢɦɚɹ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ ɜ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ;  

       Σ∆ɇ = ɇɜɫ + (λ ∙ lɜdɜ
+ xɩɪ.ɯɥ + xɤɨɥ + xɜɵɯ + xɜɵɯ) ∙ ɫɧ

ଶʹ ∙ g , ɦ                         ሺͶ.͸͸ሻ 

 
ɝɞɟ  Ȝ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.33); 
       g- ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2. 

 

Σ∆ɇ = ʹ + (Ͳ,Ͳ͵ͺ ∙ ͶͲ.ͳ͸ͺ + ͸,͸ͳ) ∙ ͳ,Ͷͷଶʹ ∙ ͻ,ͺͳ = ʹ,ͺ ɦ                                                  
 

Ɍɚɤ ɤɚɤ  Σ∆ɇɜɫ = ʹ,ͺ ≤ ɇɜɫ.ɞ = ͵,ͷ , ɬɨ ɜɵɛɪɚɧɧɵɣ ɧɚɫɨɫ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ 
ɧɟɨɛɯɨɞɢɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ.  

 

Ɇɨɳɧɨɫɬɶ ɩɪɢɜɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɧɚɫɨɫɚ:  
       Nɞ = ሺͳ,ͳ ÷ ͳ,ͳͷሻ ∙ ͳͲ−଺ ∙ ɏ ∙ g ∙ ɇɞQɞ͵,͸Ʉɞ

, ɤȼɬ                                                        ሺͶ.͸͹ሻ 

 
ɝɞɟ ρ=1020ɤɝ/ɦ3 – ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ; 
       ɇɞ; Qɞ; ηɞ – ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 
ɪɟɠɢɦɚ ɧɚɫɨɫɚ. 

 Nɞ = ͳ,ͳͷ ∙ ͳͲ−଺ ∙ ͳͲʹͲ ∙ ͻ,ͺͳ ∙ ͻ͸Ͳ ∙ ͸ͻ͵,͸ ∙ Ͳ,͹͵ = ʹͻͲ ɤȼɬ                                                  
 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ Nɞ=260  ɤȼɬ 
ɩɪɢɧɢɦɚɸ ɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ ɫɟɪɢɢ Ⱥ4-400ɏɄ- 
6Ɇɍ3  ɦɨɳɧɨɫɬɶɸ 315 ɤȼɬ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 1000 ɨɛ/ɦɢɧ, ɪɚɛɨɱɟɟ 
ɧɚɩɪɹɠɟɧɢɟ 6000ȼ.  

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɸ ɜɨɞɨɨɬɥɢɜɧɭɸ ɭɫɬɚɧɨɜɤɭ, ɨɛɨɪɭɞɨɜɚɧɧɭɸ ɬɪɟɦɹ 
ɧɚɫɨɫɚɦɢ ɨɞɢɧ ɨɫɧɨɜɧɨɣ, ɨɞɢɧ ɜ ɪɟɦɨɧɬɟ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɦ ɧɚɫɨɫɨɦ ɐɇɋ 180-1024. 
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Ɏɚɤɬɢɱɟɫɤɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɪɢɬɨɤɟ            
ɜɨɞɵ: 

       tɧ
ɮ = Qɧ ∙ ʹͶQɪ ∙ n , ɱ                                                                                                             ሺͶ.͸ͺሻ 

       tˏ˃˘˗ = Qˏ˃˘ ∙ ʹͶQ˓ ∙ n , ˚                                                                                                      ሺͶ.͸ͻሻ 

 
ɝɞɟ n – ɱɢɫɥɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ.       

 tɧ
ɮ = ͷͷ ∙ ʹͶ͸ͻ ∙ ͳ = ͳͻ ɱ                                                                                                               

 tɦɚɯ
ɮ = ͹Ͳ ∙ ʹͶ͸ͻ ∙ ͳ = ʹͶ,Ͷ ɱ                                                                                                         

 
Ɉɛɴɟɦ ɜɨɞɨɫɛɨɪɧɢɤɚ:  
       V = ͳ,ͳͷ ∙ Ͷ ∙ Qɦɚɯ, V                                                                                                  ሺͶ.͹Ͳሻ 
 

ɝɞɟ Qɦɚɯ- ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɢɬɨɤ ɜɨɞɵ, ɦଷ. 
 V = ͳ,ͳͷ ∙ Ͷ ∙ ͹Ͳ = ͵ʹʹ ɦଷ                                                                                                   
 
Ⱦɥɹ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɧɢɦɚɸ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɢɩɚ ɍȺȼ. 
 
Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ:  
      ɗɝ = Nɷɥ.ɞ.ɮhɷɥ.ɞ ∙ hɷɥ.ɫɟɬ

∙ (tɧ
ɮ ∙ nɪ + tɦɚɯ

ɮ ∙ nɦɚɯ), ɤȼɬ ∙ ɱ                                                 ሺͶ.͹ͳሻ 

 
ɝɞɟ ηɷɥ.ɞ ɢ ηɷɥ.ɫɟɬ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɷɥɟɤɬɪɨɫɟɬɢ. 

 

ɗɝ = ʹ͸ͲͲ,ͻͶͷ ∙ Ͳ,ͻ͸ ∙ ሺͳͻ ∙ ͵Ͳͷ + ʹͶ,Ͷ ∙ ͸Ͳሻ = ʹͲͺͲͶͲͳ ɤȼɬ ∙ ɱ                                  
 
Ƚɨɞɨɜɨɣ ɩɪɢɬɨɤ, ɦ3: 
       Wɝɨɞ = ሺnɧ ∙ Qɧ + nɦɚɯ ∙ Qɦɚɯሻ ∙ ʹͶ, ɦଷ                                                                     ሺͶ.͹ʹሻ 
 

ɝɞɟ  nɧ- ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɧɨɪɦɚɥɶɧɵɣ ɩɪɢɬɨɤɨɦ; 
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       nɦɚɯ - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɩɪɢɬɨɤɨɦ. 
 Wɝɨɞ = ሺ͵Ͳͷ ∙ ͷͷ + ͸Ͳ ∙ ͹Ͳሻ ∙ ʹͶ = ͷͲ͵ͶͲͲ ɦଷ                                                                 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ: 

      ɗɭɞ = ɗɝWɝ
, ɤȼɬ ∙ ɱ/ɦଷ                                                                                                  ሺͶ.͹͵ሻ 

 
ɝɞɟ ɗɝ- ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ·ɱ 
      Wɝ- ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ, ɤȼɬ·ɱ/ɦ3 

 

ɗɭɞ = ʹͲͺͲͶͲͳͷͲ͵ͶͲͲ = Ͷ,ͳ͵ ɤȼɬ ∙ ɱ/ɦଷ                                                                                    
 

4.2    ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɪɭɞɧɢɤɚ 
 
 
4.2.1  Ɋɚɫɱёɬ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɟɧɬɢɥɹɰɢɢ ɪɭɞɧɢɤɚ 
 

Ɋɚɫɱёɬ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɪɭɞɧɢɤɨɜ ɩɪɨɢɡɜɨɞɢɦ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɮɚɤɬɨɪɚɦ: 

- ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɱɢɫɥɭ ɥɸɞɟɣ; 
- ɩɨ ɝɚɡɨɜɵɞɟɥɟɧɢɸ; 
- ɩɨ ɝɚɡɚɦ ɨɬ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ; 
- ɩɨ ɪɚɡɛɚɜɥɟɧɢɸ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɞɢɡɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɨɜɟɪɤɚ ɩɥɨɳɚɞɟɣ ɫɟɱɟɧɢɹ ɫɬɜɨɥɨɜ ɞɥɹ ɨɰɟɧɤɢ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɯ ɞɨɩɭɫɬɢɦɵɦ ɫɤɨɪɨɫɬɹɦ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦ 
ȿɉȻ. 

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ Ⱥ = 3 ɦɥɧ.ɬɨɧɧ/ɝɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɥɸɞɟɣ ɜ ɪɭɞɧɢɤɟ n=450 ɱɟɥ. Ʉɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɡɪɵɜɚɟɦɨɝɨ ȼȼ ɩɨ ɪɭɞɧɢɤɭ 
2269 ɤɝ. Ƚɚɡɨɜɵɞɟɥɟɧɢɟ – 0,0%. 

ɋɭɦɦɚɪɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, 
ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɪɭɞɧɢɤɟ: 

       ΣN = ͳͳ ∙ Nଵ                                                                                                                ሺͶ.͹Ͷሻ 
 
 

ɝɞɟ N1 =263 ɤȼɬ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ Caterpillar R1700G. 
 
ΣN = ͳͳ ∙ ͵ͷͺ = ͵ͻ͵ͺ ɥ. ɫ.                                                                                                  
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ɉɪɢɧɢɦɚɸ ɜɫɚɫɵɜɚɸɳɢɣ ɫɩɨɫɨɛ ɜɟɧɬɢɥɹɰɢɢ, ɬ.ɤ. ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɦɢɧɢɦɚɥɶɧɵ 
ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ȼ ɫɥɭɱɚɟ ɨɫɬɚɧɨɜɤɢ ɜɟɧɬɢɥɹɬɨɪɚ, ɜɨɡɞɭɯ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɛɭɞɟɬ 
ɩɨɫɬɭɩɚɬɶ ɡɚ ɫɱёɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɬɹɝɢ. 

 
Ɋɚɫɱёɬ ɜɨɡɞɭɯɚ: 

 
- ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɱɢɫɥɭ ɥɸɞɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɭɞɧɢɤɟ: 

       Qɪ.ɥ. = Ͳ,ͳ ∙ n ∙ Ʉଷ, ɦଷ/ɫɟɤ                                                                                  ሺͶ.͹ͷሻ 
 

ɝɞɟ n – ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɥɸɞɟɣ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɪɭɞɧɢɤɟ, 450 
ɱɟɥɨɜɟɤ; 
       Ʉɡ =1,4 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɜɨɡɞɭɯɚ. 

 Qɪ.ɥ. = Ͳ,ͳ ∙ ͶͷͲ ∙ ͳ,Ͷ = ͸͵ ɦଷ/ɫɟɤ                                                                                    
 
- ɩɨ ɭɫɥɨɜɢɹɦ ɜɵɞɟɥɟɧɢɹ ɝɚɡɨɜ ɩɨɫɥɟ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ: 
       Qɪ.ȼȼ = ͷͲͲ ∙ ȼ ∙ Ʉଷt , ɦଷ/ɫɟɤ                                                                                   ሺͶ.͹͸ሻ 

 
ɝɞɟ ȼ – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɡɪɵɜɚɟɦɨɝɨ ȼȼ, ɤɝ; 
       t – ɜɪɟɦɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, 1800 ɫɟɤ. 

 Qɪ.ȼȼ = ͷͲͲ ∙ ʹʹ͸ͻ ∙ ͳ,ͶͳͺͲͲ = ͺͺ͵ ɦଷ/ɫɟɤ                                                                           
 

- ɩɨ ɪɚɡɛɚɜɥɟɧɢɸ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɞɢɡɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ: 

       Qɪ.Ⱦȼɋ = ȼɦ ∙ ΣN ∙ Ʉ ∙ Ʉଷ͸Ͳ , ɦଷ/ɫɟɤ                                                                          ሺͶ.͹͹ሻ 

 
ɝɞɟ ȼɦ =5 ɦ3/ɦɢɧ – ɧɨɪɦɚ ɜɨɡɞɭɯɚ ɧɚ 1 ɥ.ɫ. ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ⱦȼɋ.  
       Ʉ=0,85 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɚɛɨɬɵ. 

 Qɪ.Ⱦȼɋ = ͷ ∙ ͵ͻ͵ͺ ∙ Ͳ,ͺͷ ∙ ͳ,Ͷ͸Ͳ = ͵ͻͳ ɦଷ/ɫɟɤ                                                                   
 

 
Ʉ ɭɱёɬɭ ɩɪɢɧɢɦɚɸ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɨɥɭɱɟɧɧɵɣ ɩɪɢ ɪɚɫɱёɬɚɯ ɩɨ 

ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ ɮɨɪɦɭɥɚɦ.  
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ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ ɨɛɨɫɨɛɥɟɧɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɤɚɦɟɪɧɵɯ 
ɜɵɪɚɛɨɬɨɤ: 

 
- ɞɥɹ ɫɤɥɚɞɚ ɜɡɪɵɜɱɚɬɵɯ ɦɚɬɟɪɢɚɥɨɜ 
       QȼɆ = Ͳ,Ͳ͹ ∙ VȼɆ͸Ͳ , ɦଷ/ɫɟɤ                                                                                        ሺͶ.͹ͺሻ 

 
ɝɞɟ VȼɆ – ɨɛɴёɦ ɫɤɥɚɞɚ ȼɆ, ɦଷ. 

 QȼɆ = Ͳ,Ͳ͹ ∙ ͳͷͲͲ͸Ͳ = ͳ,͹ͷ ɦଷ/ɫɟɤ                                                                                     
 
- ɞɥɹ ɫɤɥɚɞɚ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: 
       QȽɋɆ = Ͳ,͵͵ ∙ VȽɋɆ͸Ͳ , ɦଷ/ɫɟɤ                                                                                    ሺͶ.͹ͻሻ 

 
ɝɞɟ VȽɋɆ – ɨɛɴёɦ ɫɤɥɚɞɚ ȽɋɆ, ɦଷ. 

 QȽɋɆ = Ͳ,͵͵ ∙ ͳʹͲͲ͸Ͳ = ͸,͸ ɦଷ/ɫɟɤ                                                                                     
 
- ɞɥɹ ɝɚɪɚɠɟɣ: 
       QȽ = Ͳ,͵͵ ∙ VȽ͸Ͳ , ɦଷ/ɫɟɤ                                                                                              ሺͶ.ͺͲሻ 

 
ɝɞɟ VȽ – ɨɛɴёɦ ɝɚɪɚɠɟɣ, ɦଷ. 

 QȽ = Ͳ,͵͵ ∙ ͷͲͲͲ͸Ͳ = ʹ͹,ͷ ɦଷ/ɫɟɤ                                                                                        
 
- ɞɥɹ ɤɚɦɟɪɵ ɨɬɫɬɨɹ ɫɚɦɨɯɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
       Qɤ = Ͳ,͵͵ ∙ Vɤ͸Ͳ , ɦଷ/ɫɟɤ                                                                                               ሺͶ.ͺͳሻ 

 
ɝɞɟ Vɤ – ɨɛɴёɦ ɤɚɦɟɪɵ ɨɬɫɬɨɹ ɫɚɦɨɯɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦଷ. 

 
 Qɤ = Ͳ,͵͵ ∙ ʹͲͲͲ͸Ͳ = ͳͳ ɦଷ/ɫɟɤ                                                                                            
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- ɞɥɹ ɦɟɞɩɭɧɤɬɚ: 
     QɆɉ = Ͳ,͵͵ ∙ VɆɉ͸Ͳ , ɦଷ/ɫɟɤ                                                                                         ሺͶ.ͺʹሻ 

 
ɝɞɟ VɆɉ – ɨɛɴёɦ ɤɚɦɟɪɵ ɦɟɞɩɭɧɤɬɚ, ɦଷ. 

 QɆɉ = Ͳ,͵͵ ∙ ʹͲͲ͸Ͳ = ͳ,ͳ ɦଷ/ɫɟɤ                                                                                         
 

Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɞɥɹ ɨɛɨɫɨɛɥɟɧɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɪɚɛɨɬɨɤ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 4.5 
 

Ɍɚɛɥɢɰɚ 4.5 – Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɞɥɹ ɨɛɨɫɨɛɥɟɧɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɪɚɛɨɬɨɤ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɛɴёɦ ɤɚɦɟɪ, 

ɦ3 
Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ, 

ɦ3/ɫɟɤ 
ɄɈɋɈ 2000 11 
Ƚɚɪɚɠ 5000 27,5 

ɋɤɥɚɞ ȽɋɆ 1200 6,6 
ɋɤɥɚɞ ȼɆ 1500 1,75 
Ɇɟɞɩɭɧɤɬ 200 1,1 

ɂɬɨɝɨ: 9900 48 
 

Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɪɭɞɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
       Qɨ.ɪ = (Qɪ + ΣQ଴) ∙ ͳ,ͳ, ɦଷ/ɫɟɤ                                                                             ሺͶ.ͺ͵ሻ 
 

ɝɞɟ Q – ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɦଷ; 
       ΣQ0 – ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɞɥɹ ɨɛɨɫɨɛɥɟɧɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɤɚɦɟɪɧɵɯ 
ɜɵɪɚɛɨɬɨɤ, ɦଷ/ɫɟɤ. 

 Qˑ˓ = ͳ,ͳ ∙ ሺͺͺ͵ + Ͷͺሻ = ͳͲʹͶ ɦଷ/ɫɟɤ                                                                           
 
4.2.2 ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɹ ɫɬɜɨɥɨɜ ɩɨ ɞɨɩɭɫɬɢɦɵɦ ɫɤɨɪɨɫɬɹɦ ɞɜɢɠɟɧɢɹ 

ɜɨɡɞɭɯɚ 
 
ɉɪɨɜɟɪɤɚ ɩɥɨɳɚɞɟɣ ɫɟɱɟɧɢɹ ɫɬɜɨɥɨɜ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɪɚɫɱёɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɡɞɭɯɚ ɞɥɹ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɯ 
ɞɨɩɭɫɬɢɦɵɦ ɫɤɨɪɨɫɬɹɦ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɉȻ. 

Ɋɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɚɯ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɭɫɥɨɜɢɸ: 

 V୫i୬ ≤ V୮ ≤ V୫a୶                                                                                                                  
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ɝɞɟ Vmin ɢ Vmax – ɦɢɧɢɦɚɥɶɧɚɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ 
ɜɵɪɚɛɨɬɤɟ, ɦ/ɫɟɤ. 

 
Ⱦɥɹ ɫɬɜɨɥɨɜ ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɫɨɨɬɧɨɲɟɧɢɹ: 
       V୮ = Qୡ

Ⱦ ∙ S , ɦ/ɫɟɤ                                                                                                        ሺͶ.ͺͶሻ 

 
ɝɞɟ Qc – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɫɬɜɨɥɭ, ɦ3/ɫɟɤ; 
       Ⱦ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɨɦɨɠɞɟɧɢɹ ɩɥɨɳɚɞɢ ɫɬɜɨɥɚ, ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɜɵɪɚɛɨɬɨɤ: 0,9-0,95,ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ 0,8-0,9; 
       S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɜɨɥɚ, ɦ2. 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɩɨ ɫɬɜɨɥɚɦ ɫɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 4.6 
 

Ɍɚɛɥɢɰɚ 4.6 – Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɩɪɨɜɟɬɪɢɜɚɧɢɟ ɜɵɪɚɛɨɬɨɤ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɪɚɛɨɬɨɤ 

S, ɦ2 
Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɫɤɨɪɨɫɬɶ Vɦ, 

ɦ/ɫ 
Ⱦ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ Qc, ɦ3/ɫ 

ȼɨɡɞɭɯɨɩɨɞɚɸɳɢɟ ɫɬɜɨɥɵ 
Ʉɋ 58,1 8 0,9 362 

ȼɁɋ 44,3 8 0,9 239 
ȼɨɡɞɭɯɨɜɵɞɚɸɳɢɟ ɫɬɜɨɥɵ 

ȼɋ 44,2 15 0,95 473 
Ɉɬɤɚɬɨɱɧɵɣ 

ɝɨɪɢɡɨɧɬ 
12 8 0,95 106,4 

ȼɟɧɬ. ɜɨɫɫɬɚɸɳɢɣ 4 4 0,95 15,2 
       V୮ሺɄɋሻ = Qୡ

Ⱦ ∙ S = ͵͸ʹͷͺ,ͳ ∙ Ͳ,ͻ = ͸,ͻ  ɦ/ɫɟɤ                                                              ሺͶ.ͺͷሻ 

 VɪሺɄɋሻ ≤ V୫a୶, ɬ.ɟ. ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
       V୮ሺȼɁɋሻ = Qୡ

Ⱦ ∙ S = ʹ͵ͻͶͶ,ʹ ∙ Ͳ,ͻ = ͸ ɦ/ɫɟɤ                                                                 ሺͶ.ͺ͸ሻ 

 
 Vɪሺȼɋሻ ≤ V୫a୶, ɬ.ɟ. ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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      V୮ሺȼɋሻ = Qୡ
Ⱦ ∙ S = Ͷ͹͵ͶͶ,ʹ ∙ Ͳ,ͻͷ = ͳͳ,͵ ɦ/ɫɟɤ                                                          ሺͶ.ͺ͹ሻ 

 Vɪሺɋɋሻ ≤ V୫a୶, ɬ.ɟ. ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

 
4.2.3 Ɋɚɫɱёɬ ɞɟɩɪɟɫɫɢɢ ɪɭɞɧɢɤɚ 

 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɲɚɯɬɧɨɣ ɞɟɩɪɟɫɫɢɢ ɜɵɛɢɪɚɟɬɫɹ ɜɟɧɬ. ɫɬɪɭɹ ɫ 

ɧɚɢɛɨɥɶɲɢɦ ɪɚɫɯɨɞɨɦ ɜɨɡɞɭɯɚ ɢ ɧɚɢɛɨɥɟɟ ɩɪɨɬɹɠёɧɧɚɹ. Ⱦɟɩɪɟɫɫɢɹ ɜ ɧɟɣ ɛɭɞɟɬ 
ɧɚɢɛɨɥɶɲɟɣ, ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɛɳɟɪɭɞɧɢɱɧɨɣ. 

 
ȼɟɥɢɱɢɧɭ ɪɭɞɧɢɱɧɨɣ ɞɟɩɪɟɫɫɢɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
       H = Σh + Σhɦ + hୣ, ɦɦ ɜɨɞ. ɫɬ.                                                                             ሺͶ.ͺͺሻ 
 

ɝɞɟ Σh – ɫɭɦɦɚɪɧɚɹ ɪɚɫɱёɬɧɚɹ ɞɟɩɪɟɫɫɢɹ ɞɥɹ ɜɫɟɯ ɜɵɪɚɛɨɬɨɤ, ɨɛɪɚɡɭɸɳɢɯ 
ɫɬɪɭɸ ɩɨ ɫɚɦɨɦɭ ɬɪɭɞɧɨɩɪɨɜɟɬɪɢɜɚɟɦɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɨɬ ɭɫɬɶɹ 
ɜɨɡɞɭɯɨɩɨɞɚɸɳɢɯ ɫɬɜɨɥɨɜ, ɞɨ ɭɫɬɶɹ ɜɟɧɬ. ɫɬɜɨɥɚ, ɦɦ ɜɨɞ. ɫɬ., ɉɚ.; 
        
Σhɦ – ɫɭɦɦɚɪɧɚɹ ɪɚɫɱёɬɧɚɹ ɞɟɩɪɟɫɫɢɹ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɜɫёɦ ɩɭɬɢ 
ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɦɦ ɜɨɞ. ɫɬ., ɉɚ (Σhɦ=15-20% ɨɬ Σh); 
 
He – ɞɟɩɪɟɫɫɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɬɹɝɢ, ɦɦ ɜɨɞ. ɫɬ., ɉɚ (5-10% ɨɬ Σh). 

 
ɉɨɞɫɱёɬ ɞɟɩɪɟɫɫɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧёɧɧɵɯ ɜɵɪɚɛɨɬɨɤ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 

ɮɨɪɦɭɥɟ:        Σhi = Σ ቆai ∙ Pi ∙ LiQiଶSiଷ ቇ , ɦɦ ɜɨɞ. ɫɬ                                                                        ሺͶ.ͺͻሻ 

 
ɝɞɟ ɚi – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɤɝɫ2/ɦ4; 
       Pi – ɩɟɪɢɦɟɬɪ ɜɵɪɚɛɨɬɤɢ, ɦ; 
       Li – ɞɥɢɧɚ ɜɵɪɚɛɨɬɤɢ, ɦ; 
       Si – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɦ2; 
       Qi – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɨ ɜɵɪɚɛɨɬɤɟ, ɦ3/ɫ. 

 
Ɋɚɫɱɟɬ ɞɟɩɪɟɫɫɢɢ ɪɭɞɧɢɤɚ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 4.7 
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Ɍɚɛɥɢɰɚ 4.7 – Ɋɚɫɱёɬ ɞɟɩɪɟɫɫɢɢ ɪɭɞɧɢɤɚ 

 
ɇɚɡɜɚɧɢɟ 

ɜɵɪɚɛɨɬɤɢ 
Ɍɢɩ 

ɤɪɟɩɢ 
ɚi*10-4 Li, ɦ Pi, ɦ Si, ɦ2 Ri, Ʉȝ Qi, ɦ3/ɫ hi, ɦɦ.ɜɨɞ.ɫɬ 

ɋɬɜɨɥ Ʉɋ Ɇɨɧ. 
ɛɟɬɨɧ 

39,2 1180 25 58,1 0,0009 362 52,3 

ɋɬɜɨɥ ȼɁɋ Ɇɨɧ. 
ɛɟɬɨɧ 

39,2 937 21,4 44,2 0,0021 239 94,7 

ȼɋ Ɇɨɧ. 
ɛɟɬɨɧ 

15,0 1030 21,4 44,2 0,0009 473 183,0 

 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.7 
 

ɇɚɡɜɚɧɢɟ 
ɜɵɪɚɛɨɬɤɢ 

Ɍɢɩ 
ɤɪɟɩɢ 

ɚi*10-4 Li, ɦ Pi, ɦ Si, ɦ2 Ri, Ʉȝ Qi, ɦ3/ɫ hi, ɦɦ.ɜɨɞ.ɫɬ 

Ɉɬɤɚɬɨɱɧɵɣ 
Ʉɜɟɪɲɥɚɝ 

Ⱥɧɤɟɪɧɚɹ 
ɢ ɬ/ɛ 

15,75 498 14 12 0,0110 121,6 162,4 

Ɉɬɤɚɬɨɱɧɵɣ 
ɲɬɪɟɤ 

ɍɄɄ 6,0 1900 14 12 0,0160 121,6 236,0 

ȼɟɧɬ. 
ɜɨɫɫɬɚɸɳɢɣ 

Ɍ/Ȼ 20 8,5 8 4 0,0021 15,2 0,5 

Ɋɚɡɪɟɡɧɨɣ 
ɲɬɪɟɤ 

Ⱥɧɤɟɪɧɚɹ 
ɢ Ɍ/Ȼ 

6,0 120 14 12 0,0010 121,6 14,9 

ɂɬɨɝɨ:        743,8 
 H = Σh + Σhˏ + hୣ = ͹Ͷ͵,ͺ + ʹͳ͸ + ͳʹͶ,ʹ = ͳͲͺͶ ˏˏ ˅ˑˇ. ˔˕ = ͳͲͺ ʞ˃         

 
4.2.4  ȼɵɛɨɪ ɜɟɧɬɢɥɹɬɨɪɚ ɝɥɚɜɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ 
 
 
ȼɵɛɨɪ ȼȽɉ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɟɝɨ ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɇɜ ɢ Qɜ.  
 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
       Qɜ = Ʉɜ ∙ Qɨɪ,  ɦଷ/ɫ                                                                                                   ሺͶ.ͻͲሻ 
 

ɝɞɟ Ʉɜ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɬɟɱɤɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɧɚɞɲɚɯɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɢ ɤɚɧɚɥɵ ɜɟɧɬɢɥɹɬɨɪɨɜ. 

 Qɜ = ͳ,ͳ ∙ ͵͸ʹ = ͶͲͲ ɦଷ/ɫ                                                                                                  
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȼȽɉ ɜ ɫɟɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɪɚɮɢɤ 

ɡɨɧɭ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȼȽɉ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɟɬɢ. 
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Ɍɨɱɤɚ ɢɯ ɩɟɪɟɫɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɠɢɦɭ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ. 
 
ɇɚɯɨɠɭ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɨɬɜɟɪɫɬɢɟ ɪɭɞɧɢɤɚ: 
       Ⱥ = Ͳ,͵ͺ ∙ Qɨɪ√ɇ

, ɦଶ                                                                                                      ሺͶ.ͻͳሻ 

 
ɝɞɟ Qɨɪ- ɨɛɳɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɪɚɛɨɬɨɤ, ɦଷ/ɫɟɤ. 

 

Ⱥ = Ͳ,͵ͺ ∙ ͵͸ʹ√ͳͲͺ = ͳ͵ ɦଶ                                                                                                       
 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɨɩɪɟɞɟɥɹɸ ɞɢɚɦɟɬɪ ɤɨɥɟɫɚ ɜɟɧɬɢɥɹɬɨɪɚ: 

 
        dɜ = √ ȺͲ,ͶͶ , ɦ                                                                                                           ሺͶ.ͻʹሻ 

 
ɝɞɟ Ⱥ – ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɨɬɜɟɪɫɬɢɟ ɪɭɞɧɢɤɚ, ɦଶ. 
 dɜ = √ ͳ͵Ͳ,ͶͶ = Ͷ,ͻ ɦ                                                                                                               

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
             Rȼɍ = ɚ ∙ Ɏdɜ

ସ                                                                                                             ሺͶ.ͻ͵ሻ 

 
ɝɞɟ ɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɰɟɧɬɪɨɛɟɠɧɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ. 

 Rȼɍ = Ͳ,Ͳ͸ ∙ ͵,ͳͶͶ,ͺସ = Ͳ,ͲͲͲ͵ͷ                                                                                              
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɡɧɚɱɟɧɢɹ ɇɜ ɨɩɪɟɞɟɥɹɟɦ ɩɪɢ ɡɧɚɱɟɧɢɹɯ Qɜ 
ɨɬ 0 ɞɨ 2. 

            ɇɜ = ΣR ∙ Qɜ
ଶ + Rȼɍ ∙ Qɜ

ଶ, ɦɦ ɜɨɞ. ɫɬ                                                                  ሺͶ.ͻͶሻ  
 

ɝɞɟ ΣR – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɟɬɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɫɱёɬ 
ɞɟɩɪɟɫɫɢɢ, ɤɇ; 
        Rȼɍ – ɜɧɭɬɪɟɧɧɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɜɟɧɬɢɥɹɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ, ɤɇ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɨɠɭ ɜ ɬɚɛɥɢɰɭ 4.8 

 
Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ 

 
 

 
0,25Qb 0,5Qb 0,75Qb 1,25Qb 1,5Qb 2Qb 

Qb 90,5 181 271,5 452,5 543 724 

Qb
2 

8190,3 32761 73712 204756 294849 524176 

Hɜ, ɦɦ ɜɨɞ.ɫɬ. 235 470 705 1175 1410 1880 
 

 
ɉɨ ɪɚɫɱёɬɧɵɦ ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ Qɜ ɢ ɇɜ ɩɪɢɧɢɦɚɸ ɜɟɧɬɢɥɹɬɨɪ ȼɐȾ-
47Ⱥ «ɋɟɜɟɪ» - 2 ɟɞ, ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɨɪɨɝɨ ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 4.9 
 
Ɍɚɛɥɢɰɚ 4.9 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɧɬɢɥɹɬɨɪɚ ȼɐȾ-47Ⱥ 

 

ɉɨɤɚɡɚɬɟɥɢ 
 

Ɂɧɚɱɟɧɢɹ 
 

Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦɦ 4700 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1 450-490 

Ⱦɢɚɩɚɡɨɧ ɜ ɡɨɧɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

-ɩɨɞɚɱɢ, ɦ/ɫ 
-ɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɉɚ 

 
20-430 

1000-8800 

Ɇɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɤȼɬ 1250 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɬɚɬɢɱɟɫɤɢɣ ɄɉȾ ɭɫɬɚɧɨɜɤɢ 0,86 
 

ȼɟɧɬɢɥɹɰɢɹ ɪɭɞɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɫɚɫɵɜɚɸɳɢɦ ɫɩɨɫɨɛɨɦ ɩɨ ɮɥɚɧɝɨɜɨɣ 
ɫɢɫɬɟɦɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɟɯ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɜɨɥɨɜ. 

 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɡɞɭɯɚ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɜɨɥɚɦ ɩɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ: 
ɉɨɫɬɭɩɚɸɳɢɣ ɜ ɪɭɞɧɢɤ ɜɨɡɞɭɯ: 
Ʉɋ – 362 ɦ3/ɫ; 
ɋɋ – 239 ɦ3/ɫ. 
 
ȼɵɯɨɞɹɳɢɣ ɢɡ ɪɭɞɧɢɤɚ ɜɨɡɞɭɯ: 
ȼɋ-1 –473 ɦ3/ɫ. 
ȼɨɡɞɭɯɨɩɨɞɚɸɳɢɟ ɫɬɜɨɥɵ ɨɛɨɪɭɞɨɜɚɧɵ ɤɚɥɨɪɢɮɟɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɚ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɫɬɜɨɥ – ɜɟɧɬɢɥɹɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ. ɇɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɫɬɜɨɥɟ 
ɭɫɬɚɧɨɜɥɟɧ ɜɟɧɬɢɥɹɬɨɪ ɝɥɚɜɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ. Ƚɥɚɜɧɚɹ ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ 
ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɚɝɪɟɝɚɬɨɜ (ɪɚɛɨɱɟɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ) ɨɞɧɨɝɨ ɬɢɩɚ. 
Ɋɟɜɟɪɫɢɪɨɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɥɹɞ ɜɟɧɬɢɥɹɬɨɪɚ. 
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5. ɌȿɏɇɈɅɈȽɂə ɊȿɆɈɇɌȺ ȼ ɍɋɅɈȼɂəɏ ɊɍȾɇɂɄȺ 
«ɈɄɌəȻɊɖɋɄɂɃ» 

 
ȼ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɪɨɝɪɟɫɫɢɜɧɨɝɨ ɧɚɪɚɫɬɚɧɢɹ ɢɡɧɨɫɚ, ɢɫɤɥɸɱɟɧɢɹ 

ɩɨɥɨɦɨɤ ɢ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɨɫɧɨɜɧɨɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɈɌɈ), ɚ ɬɚɤɠɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɟɝɨ ɜ ɩɨɫɬɨɹɧɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɬɫɹ ɫɢɫɬɟɦɚ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɉɉɊ). Ɉɧɚ 
ɫɨɫɬɨɢɬ ɢɡ ɰɢɤɥɢɱɟɫɤɢ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɯ ɜɵɩɨɥɧɟɧɢɟ ɩɥɚɧɢɪɨɜɚɧɧɵɯ ɜɨ ɜɪɟɦɟɧɢ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɨ ɨɫɦɨɬɪɭ, ɭɯɨɞɭ ɢ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ 
ɪɟɦɨɧɬɨɜ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɢɫɬɟɦɚ ɉɉɊ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ: 
-Ɉɛɹɡɚɬɟɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɉɌɗ) ɨɫɧɨɜɧɨɝɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɨɪɦ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
-ɍɜɟɥɢɱɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɦɟɠɪɟɦɨɧɬɧɵɯ ɩɟɪɢɨɞɨɜ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 
-ɋɧɢɠɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ; 
-ɋɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
Ɋɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɉɉɊ): 
-Ɇɟɠɪɟɦɨɧɬɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ: ɟɠɟɞɧɟɜɧɵɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ 

ɪɟɦɨɧɬɧɵɟ ɨɫɦɨɬɪɵ; 
-ɉɥɚɧɨɜɵɟ ɪɟɦɨɧɬɵ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ (Ɍ1, Ɍ2, Ɍ3…) ɢ 

ɤɚɩɟɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ (Ʉ). 
Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɢɡɧɨɫɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɭɬёɦ ɬɨɱɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɉɌɗ, ɚ ɬɚɤ ɠɟ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɢɫɩɨɥɧɟɧɢɹ ɦɟɥɤɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɤɥɸɱɚɟɬ: 
-ȿɠɟɦɟɫɹɱɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ; 
-ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɩɨɫɥɟ ɧɚɪɚɛɨɬɤɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɱɚɫɨɜ. 
ɉɨ ɩɨɥɨɠɟɧɢɸ «Ɉ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ», ɨɩɪɟɞɟɥɹɸ ɧɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 5.1 
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Ɍɚɛɥɢɰɚ 5.1 – Ɋɟɦɨɧɬɧɵɟ ɧɨɪɦɚɬɢɜɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

№
  ɩ

/ɩ
 

Ɉ
ɛɨ

ɪɭ
ɞɨ

ɜɚ
ɧɢ

ɟ 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 

 
Ɇ

ɚɫ
ɫɚ

, ɬ
 

 

Ɋɟɦɨɧɬ 
Ɍɪɭɞɨɟɦɤɨɫɬɶ, 

ɱɟɥ.-ɱ. 

ȼɢ
ɞ 

ɉ
ɟɪ

ɢɨ
ɞɢ

ɱɧ
ɨɫ

ɬɶ
, ɱ

 

ɉ
ɪɨ

ɞɨ
ɥɠ

ɢɬ
ɟɥ

ɶ-
ɧɨ

ɫɬ
ɶ,

 ɱ
 

ɑɢ
ɫɥ

ɨ 
ɜ 

ɰɢ
ɤɥ

ɟ 

Ɉ
ɞɧ

ɨɝ
ɨ 

ɪɟ
ɦɨ

ɧɬ
ɚ 

ɋɪ
ɟɞ

ɧɟ
ɝɨ

ɞɨ
ɜɚ

ɹ 

1 

Atlas Copco 
Boomer 282 

5 17,5 

ɌɈ 
Ɍ1 
Ɍ2 
Ʉ 

470 
1410 
2820 
8460 

6 
18 
30 
72 

12 
3 
2 
1 

8 
45 
150 
450 

60 
90 
200 
300 

2 

Caterpillar  
R1700G 

9 38,5 

ɌɈ 
Ɍ1 
Ɍ2 
Ʉ 

470 
1410 
2820 
8460 

6 
16 
40 
160 

12 
3 
2 
1 

16 
94 
312 
1170 

125 
187 
415 
780 

3 
ɗɥɟɤɬɪɨɜɨɡ 
ȺɊɉ-20 3 20 

ɌɈ 
Ɍ 
Ʉ 

470 
2820 
16920 

6 
18 
72 

30 
5 
1 

6 
60 
360 

60 
100 
120 

4 
ɐɇɋ 22-157 

3 1,5 
ɌɈ 
Ɍ 
Ʉ 

730 
4380 
17520 

2 
6 
24 

30 
5 
1 

2 
12 
72 

30 
30 
36 

5 ɐɇɋ 38-176 3 1,5 ɌɈ 
Ɍ 
Ʉ 

730 
4380 
17520 

2 
6 
24 

30 
5 
1 

2 
12 
72 

30 
30 
36 

6 ɐɇɋ 180-960 3 1,5 ɌɈ 
Ɍ 
Ʉ 

730 
4380 
17520 

2 
6 
24 

30 
5 
1 

2 
12 
72 

30 
30 
36 

7 ȼɐȾ-47Ⱥ «ɋɟɜɟɪ» 2 90,2 ɌɈ 
Ɍ 
Ʉ 

730 
4380 
43800 

2 
48 
96 

50 
9 
1 

18 
439 
1098 

183 
787 
219 

 
5.1  Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɪɟɦɨɧɬɨɜ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɢ ɜɢɞɵ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ ɹɜɥɹɸɬɫɹ ɢɫɯɨɞɧɨɣ 

ɢɧɮɨɪɦɚɰɢɟɣ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɝɨɞɨɜɨɝɨ ɢ ɦɟɫɹɱɧɨɝɨ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 
ɩɨ ɤɚɠɞɨɣ ɟɞɢɧɢɰɟ ɩɪɢɧɹɬɨɝɨ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɤɨɥɢɱɟɫɬɜɨ ɢ ɜɢɞɵ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 
ɪɟɦɨɧɬɨɜ ɜ ɝɨɞɭ ɨɩɪɟɞɟɥɹɟɦ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. 

 
5.1.1  Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 

ɪɟɦɨɧɬɨɜ ɜ ɝɨɞɭ ɞɥɹ ɛɭɪɨɜɨɣ ɦɚɲɢɧɵ Atlas Copco Boomer 282 
 

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
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      Nˍ = Hˆ + HˍK                                                                                                                 ሺͷ.ͳሻ 

 
ɝɞɟ Hˆ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱɚɫ; 
      Hˍ = Ͳ- ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱ;        K - ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ ɦɚɲɢɧɵ, ɱ. 

       Hɝ = Tɝ ∙ kɢ
ɩ − Tɪ, ɱ                                                                                                        ሺͷ.ʹሻ 

 
ɝɞɟ kˋ˒ = Ͳ,ͺ ÷ Ͳ,ͻ - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɜ ɫɦɟɧɭ;  
      T̂  - ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ;         T˓  - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɧɚ ɪɟɦɨɧɬ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ. 

       Tɪ = T̂ ∙ ሺTɬɨ ∙ Nɬɨ
ɰ + Tɬଵ ∙ Nɬଵɰ + Tɬଶ ∙ Nɬଶɰ + Tɤ ∙ Nɤ

ɰሻK , ˚                                 ሺͷ.͵ሻ 

 
ɝɞɟ T̞ ˑ;  Tɬ; Tɬଶ;  Tɤ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɱ; 
       N˕ˑ̇;  N˕̇ ; Nɬଶɰ ;  Nˍ̇  – ɱɢɫɥɨ ɜ ɰɢɤɥɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, 
ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɟɞ. 

 Tɪ = ͸ʹͶͲ ∙ ሺ͸ ∙ ͳʹ + ͳͺ ∙ ͵ + ͵Ͳ ∙ ʹ + ͹ʹ ∙ ͳሻͺͶ͸Ͳ = ͳͻͲ,͵ ɱ                                          
 Hɝ = ͸ʹͶͲ ∙ Ͳ,ͻ − ͳͻͲ,͵ = ͷͶʹͷ,͹ ɱ                                                                                 
 Nˍ = ͷͶʹͷ,͹ + ͲͺͶ͸Ͳ = Ͳ                                                                                                             

 
Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
       Nɬଶ = Hɝ + HɬଶTʹ − Nɤ                                                                                                    ሺͷ.Ͷሻ 

 
ɝɞɟ Hɝ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱɚɫ; 
       Ɍ2 – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ; 
       ɇɬ2 – ɜɵɪɚɛɨɬɤɚ ɫɬɚɧɤɚ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɜɬɨɪɨɝɨ ɪɟɦɨɧɬɚ. 

       Hɬଶ = Hɤ − T ∙ nଶ, ɱ                                                                                                       ሺͷ.ͷሻ 
 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1); 
       Tଶ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ;         nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
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ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 
       nଶ = HɤTͳ                                                                                                                          ሺͷ.͸ሻ 

 
ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1); 
       Tͳ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.5). 

 nଶ = ͲʹͺʹͲ = Ͳ                                                                                                                        
 Hɬଶ = Ͳ − ʹͺʹͲ ∙ Ͳ = Ͳ ɱ                                                                                                     
 Nɬଶ = ͷͶʹͷ,͹ + ͲʹͺʹͲ − Ͳ = ͳ                                                                                                   
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
       Nɬଵ = Hɝ + HɬଵTͳ − Nɤ − Nɬଶ                                                                                        ሺͷ.͹ሻ 

 
ɝɞɟ Hɝ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.4); 
       Tଵ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hɬଵ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɱ. 

       Hɬଵ = Hɤ − T ∙ nଵ, ɱ                                                                                                     ሺͷ.ͺሻ 
 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1); 
       Tଵ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ;         nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nଵ = HɤTͳ                                                                                                                           ሺͷ.ͺሻ 

 
ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1); 
       Tଵ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.7). 

 nଵ = ͲͳͶͳͲ = Ͳ                                                                                                                        
 Hɬଶ = Ͳ − ͳͶͳͲ ∙ Ͳ = Ͳ ɱ                                                                                                      
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Nɬଵ = ͷͶʹͷ,͹ + ͲͳͶͳͲ − Ͳ − ͳ = ʹ                                                                                           
 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ:       N˕ˑ = Hˆ + H˕ˑTʝ − Nˍ − N˕ଶ−N˕ଵ                                                                             ሺͷ.ͻሻ 

ɝɞɟ TɈ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hˆ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.4); 
       Hɬɨ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱ. 
       H˕ˑ = Hˍ − Tˑ ∙ nˑ, ˚                                                                                                  ሺͷ.ͳͲሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1); 
       Tɨ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ;         nɨ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 
       nˑ = HˍT଴                                                                                                                          ሺͷ.ͳͳሻ 

 
ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.1); 
        T଴- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ. 
 nˑ = ͲͶ͹Ͳ = Ͳ                                                                                                                          
 H˕ˑ = Ͳ − Ͷ͹Ͳ ∙ Ͳ = Ͳ ˚                                                                                                       N˕ˑ = ͷͶʹͷ,͹ + ͲͶ͹Ͳ − Ͳ − ͳ − ʹ = ͺ                                                                                   

 
5.1.2    Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 

ɪɟɦɨɧɬɨɜ ɜ ɝɨɞɭ ɞɥɹ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ Caterpillar R1700G 
 

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
        Nˍ = Hˆ + HˍK                                                                                                           ሺͷ.ͳʹሻ 

 
ɝɞɟ Hˆ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱ; 
      Hˍ = Ͳ- ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱ;         K - ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ ɦɚɲɢɧɵ, ɱ. 
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       Hɝ = Tɝ ∙ kɢ
ɩ − Tɪ, ɱ                                                                                                     ሺͷ.ͳ͵ሻ 

 
ɝɞɟ kˋ˒ = Ͳ,ͺ ÷ Ͳ,ͻ - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɜ ɫɦɟɧɭ;  
      T̂  - ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ;         T˓  - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɧɚ ɪɟɦɨɧɬ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ. 

        Tɪ = T̂ ∙ ሺTɬɨ ∙ Nɬɨ
ɰ + Tɬଵ ∙ Nɬଵɰ + Tɬଶ ∙ Nɬଶɰ + Tɤ ∙ Nɤ

ɰሻK , ˚                              ሺͷ.ͳͶሻ 

 
ɝɞɟ T̞ ˑ;  Tɬ; Tɬଶ;  Tɤ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɱ; 
       N˕ˑ̇;  N˕̇ ; Nɬଶɰ ;  Nˍ̇  – ɱɢɫɥɨ ɜ ɰɢɤɥɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, 
ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɟɞ. 

 Tɪ = ͸ʹͶͲ ∙ ሺ͸ ∙ ͳʹ + ͵ ∙ ͳ͸ + ͶͲ ∙ ʹ + ͳ͸Ͳ ∙ ͳሻͺͶ͸Ͳ = ʹ͸ͷ,ͷ ɱ                                        
 Hɝ = ͸ʹͶͲ ∙ Ͳ,ͻ − ʹ͸ͷ,ͷ = ͷ͵͵Ͳ,ͷ ɱ                                                                                 
 Nˍ = ͷ͵͵Ͳ,ͷ + ͲͺͶ͸Ͳ = Ͳ                                                                                                            

 
Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

       Nɬଶ = Hɝ + HɬଶTʹ − Nɤ                                                                                                 ሺͷ.ͳͷሻ 

 
ɝɞɟ Hɝ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱɚɫ; 
       Ɍ2 – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ; 
       ɇɬ2 – ɜɵɪɚɛɨɬɤɚ ɫɬɚɧɤɚ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɜɬɨɪɨɝɨ ɪɟɦɨɧɬɚ. 

       Hɬଶ = Hɤ − T ∙ nଶ, ɱ                                                                                                   ሺͷ.ͳ͸ሻ 
 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.12); 
       Tଶ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ;         nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nଶ = HɤTͳ                                                                                                                        ሺͷ.ͳ͹ሻ 

 
ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.12); 

Иɡɦ. Лɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫɶ Даɬа 

Лɢɫɬ 

120 
ɂȽȾȽɢȽ ɋɎɍ.Ⱦɉ- 21.05.04.09 – 2021 ɉɁ 



       Tͳ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.16). 
 nଶ = ͲʹͺʹͲ = Ͳ                                                                                                                         

 Hɬଶ = Ͳ − ʹͺʹͲ ∙ Ͳ = Ͳ ɱ                                                                                                     
 Nɬଶ = ͷ͵͵Ͳ,ͷ + ͲʹͺʹͲ − Ͳ = ͳ                                                                                                  
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
       Nɬଵ = Hɝ + HɬଵTͳ − Nɤ − Nɬଶ                                                                                      ሺͷ.ͳͺሻ 

 
ɝɞɟ Hɝ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.12); 
       Tଵ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hɬଵ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɱ. 

       Hɬଵ = Hɤ − T ∙ nଵ, ɱ                                                                                                    ሺͷ.ͳͻሻ 
 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.12); 
       Tଵ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ;         nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nଵ = HɤTͳ                                                                                                                        ሺͷ.ʹͲሻ 

 
ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.12); 
       Tଵ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.18). 

 nଵ = ͲͳͶͳͲ = Ͳ                                                                                                                        
 Hɬଶ = Ͳ − ͳͶͳͲ ∙ Ͳ = Ͳ ɱ                                                                                                     

 Nɬଵ = ͷ͵͵Ͳ,ͷ + ͲͳͶͳͲ − Ͳ − ͳ = ʹ                                                                                          
 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ:       N˕ˑ = Hˆ + H˕ˑTʝ − Nˍ − N˕ଶ−N˕ଵ                                                                           ሺͷ.ʹͳሻ 
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ɝɞɟ TɈ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hˆ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.15); 
       Hɬɨ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱ. 
 
 
       H˕ˑ = Hˍ − Tˑ ∙ nˑ, ˚                                                                                                  ሺͷ.ʹʹሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.12); 
       Tɨ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ;         nɨ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nˑ = HˍT଴                                                                                                                          ሺͷ.ʹ͵ሻ 

 
ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.12); 
       T଴- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ. 

 nˑ = ͲͶ͹Ͳ = Ͳ                                                                                                                           
 H˕ˑ = Ͳ − Ͷ͹Ͳ ∙ Ͳ = Ͳ ˚                                                                                                        
 N˕ˑ = ͷ͵͵Ͳ,ͷ + ͲͶ͹Ͳ − Ͳ − ͳ − ʹ = ͺ                                                                                  

 
5.1.3    Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 

ɪɟɦɨɧɬɨɜ ɜ ɝɨɞɭ ɞɥɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɥɨɤɨɦɨɬɢɜɚ ȺɊɉ-20 
 

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
        Nˍ = Hˆ + HˍK                                                                                                            ሺͷ.ʹͶሻ 

 
ɝɞɟ Hˆ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱ; 
      Hˍ = Ͳ- ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱ;         K - ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ ɦɚɲɢɧɵ, ɱ. 

       Hɝ = Tɝ ∙ kɢ
ɩ − Tɪ, ɱ                                                                                                      ሺͷ.ʹͷሻ 

ɝɞɟ kˋ˒ = Ͳ,ͺ ÷ Ͳ,ͻ - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɜ ɫɦɟɧɭ;  
      T̂  - ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ;  
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       T˓  - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɧɚ ɪɟɦɨɧɬ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ. 
        Tɪ = T̂ ∙ ሺTɬɨ ∙ Nɬɨ

ɰ + Tɬଵ ∙ Nɬଵɰ + Tɤ ∙ Nɤ
ɰሻK , ˚                                                   ሺͷ.ʹ͸ሻ 

 
ɝɞɟ T̞ ˑ;  Tɬ;  Tɤ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɱ; 
 
       N˕ˑ̇;  N˕̇ ;  Nˍ̇  – ɱɢɫɥɨ ɜ ɰɢɤɥɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, 
ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɟɞ. 

 Tɪ = ͸ʹͶͲ ∙ ሺ͸ ∙ ͵Ͳ + ͳͺ ∙ ͷ + ͹ʹ ∙ ͳሻͳ͸ͻʹͲ = ͳʹ͸,ͳ ɱ                                                          
 Hɝ = ͸ʹͶͲ ∙ Ͳ,ͻ − ͳʹ͸,ͳ = ͷͶͺͻ,ͻ ɱ                                                                                

 Nˍ = ͷͶͺͻ,ͻ + ͲͺͶ͸Ͳ = Ͳ                                                                                                            
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
 Nɬଶ = Ͳ                                                                                                                                       

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

       Nɬଵ = Hɝ + HɬଵTͳ − Nɤ − Nɬଶ                                                                                     ሺͷ.ʹ͹ሻ 

 
ɝɞɟ Hɝ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.24); 
       Tଵ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hɬଵ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɱ. 

       Hɬଵ = Hɤ − T ∙ nଵ, ɱ                                                                                                   ሺͷ.ʹͺሻ 
 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.24); 
       Tଵ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ;         nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nଵ = HɤTͳ                                                                                                                        ሺͷ.ʹͻሻ 

ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.25); 
       Tଵ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.27). 
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nଵ = ͲʹͺʹͲ = Ͳ                                                                                                                        
 Hɬଶ = Ͳ − ʹͺʹͲ ∙ Ͳ = Ͳ ɱ                                                                                                      

 Nɬଵ = ͷͶͺͻ,ͻ + ͲʹͺʹͲ − Ͳ − Ͳ = ͳ                                                                                           
 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ:       N˕ˑ = Hˆ + H˕ˑTˑ − Nˍ − N˕ଶ−N˕ଵ                                                                          ሺͷ.͵Ͳሻ 

ɝɞɟ Tˑ  – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hˆ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.27); 
       Hɬɨ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱ. 
       H˕ˑ = Hˍ − Tˑ ∙ nˑ, ˚                                                                                                 ሺͷ.͵ͳሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.24); 
       Tɨ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ;         nɨ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nˑ = HˍT଴                                                                                                                         ሺͷ.͵ʹሻ 

 
ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.24); 
       T଴- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ. 

 nˑ = ͲͶ͹Ͳ = Ͳ                                                                                                                           
 H˕ˑ = Ͳ − Ͷ͹Ͳ ∙ Ͳ = Ͳ ˚                                                                                                        

 N˕ˑ = ͷͶͺͻ,ͻ + ͲͶ͹Ͳ − Ͳ − Ͳ − ͳ = ͳͲ                                                                               
 
5.1.4    Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 

ɪɟɦɨɧɬɨɜ ɜ ɝɨɞɭ ɧɚɫɨɫɚ ɐɇɋ 22-157 
 
Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
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       Nˍ = Hˆ + HˍK                                                                                                           ሺͷ.͵͵ሻ 

 
ɝɞɟ Hˆ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱ; 
      Hˍ = Ͳ- ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱ;         K - ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ ɦɚɲɢɧɵ, ɱ. 

       Hɝ = Tɝ ∙ kɢ
ɩ − Tɪ, ɱ                                                                                                     ሺͷ.͵Ͷሻ 

 
 

ɝɞɟ kˋ˒ = Ͳ,ͺ ÷ Ͳ,ͻ - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɜ ɫɦɟɧɭ;  
      T̂  - ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ;         T˓  - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɧɚ ɪɟɦɨɧɬ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ. 

       Tɪ = T̂ ∙ ሺTɬɨ ∙ Nɬɨ
ɰ + Tɬଵ ∙ Nɬଵɰ + Tɤ ∙ Nɤ

ɰሻK , ˚                                                    ሺͷ.͵ͷሻ 

 
ɝɞɟ T̞ ˑ;  Tɬ;  Tɤ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɱ; 
       N˕ˑ̇;  N˕̇ ;  Nˍ̇  – ɱɢɫɥɨ ɜ ɰɢɤɥɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, 
ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɟɞ. 

 Tɪ = ͸ʹͶͲ ∙ ሺʹ ∙ ͵Ͳ + ͸ ∙ ͷ + ʹͶ ∙ ͳሻͳ͹ͷʹͲ = ͶͲ,͸ ɱ                                                               
 Hɝ = ͸ʹͶͲ ∙ Ͳ,ͻ − ͶͲ,͸ = ͷͷ͹ͷ,Ͷ ɱ                                                                                  
 Nˍ = ͷͷ͹ͷ,Ͷ + ͲͺͶ͸Ͳ = Ͳ                                                                                                            
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
 Nɬଶ = Ͳ                                                                                                                                       
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
       Nɬଵ = Hɝ + HɬଵTͳ − Nɤ − Nɬଶ                                                                                     ሺͷ.͵͸ሻ 

ɝɞɟ Hɝ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.33); 
       Tଵ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hɬଵ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɱ. 

       Hɬଵ = Hɤ − Tଵ ∙ nଵ, ɱ                                                                                                  ሺͷ.͵͹ሻ 
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ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.33); 
       Tଵ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ;         nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

 nଵ = HɤTͳ                                                                                                                               ሺͷ.͵ͺሻ 

 
 

ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.33); 
       Tଵ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.37). 

 nଵ = ͲͶ͵ͺͲ = Ͳ                                                                                                                         
 Hɬଶ = Ͳ − Ͷ͵ͺͲ ∙ Ͳ = Ͳ ɱ                                                                                                      

 Nɬଵ = ͷͷ͹ͷ,Ͷ + ͲͶ͵ͺͲ − Ͳ − Ͳ = ͳ                                                                                           
 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ:       N˕ˑ = Hˆ + H˕ˑTˑ − Nˍ − N˕ଶ−N˕ଵ                                                                           ሺͷ.͵ͻሻ 

ɝɞɟ Tˑ  – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hˆ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.33); 
       Hɬɨ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱ. 
       H˕ˑ = Hˍ − Tˑ ∙ nˑ, ˚                                                                                                  ሺͷ.ͶͲሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.33); 
       Tɨ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ;         nɨ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 
       nˑ = HˍT଴                                                                                                                          ሺͷ.Ͷͳሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.33); 
       T଴- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ. 
 nˑ = Ͳ͹͵Ͳ = Ͳ                                                                                                                           
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H˕ˑ = Ͳ − ͹͵Ͳ ∙ Ͳ = Ͳ ˚                                                                                                        N˕ˑ = ͷͷ͹ͷ,Ͷ + Ͳ͹͵Ͳ − Ͳ − Ͳ − ͳ = ͸                                                                                  
 
 
5.1.5     Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 

ɪɟɦɨɧɬɨɜ ɜ ɝɨɞɭ ɧɚɫɨɫɚ ɐɇɋ 38-176 
 
 
Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
        Nˍ = Hˆ + HˍK                                                                                                           ሺͷ.Ͷʹሻ 

 
ɝɞɟ Hˆ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱ; 
      Hˍ = Ͳ- ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱ;         K - ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ ɦɚɲɢɧɵ, ɱ. 

       Hɝ = Tɝ ∙ kɢ
ɩ − Tɪ, ɱ                                                                                                     ሺͷ.Ͷ͵ሻ 

 
ɝɞɟ kˋ˒ = Ͳ,ͺ ÷ Ͳ,ͻ - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɜ ɫɦɟɧɭ;  
      T̂  - ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ;         T˓  - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɧɚ ɪɟɦɨɧɬ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ. 

       Tɪ = T̂ ∙ ሺTɬɨ ∙ Nɬɨ
ɰ + Tɬଵ ∙ Nɬଵɰ + Tɤ ∙ Nɤ

ɰሻK , ˚                                                   ሺͷ.ͶͶሻ 

 
ɝɞɟ T̞ ˑ;  Tɬ;  Tɤ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɱ; 
       N˕ˑ̇;  N˕̇ ;  Nˍ̇  – ɱɢɫɥɨ ɜ ɰɢɤɥɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, 
ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɟɞ. 

 Tɪ = ͸ʹͶͲ ∙ ሺʹ ∙ ͵Ͳ + ͸ ∙ ͷ + ʹͶ ∙ ͳሻͳ͹ͷʹͲ = ͶͲ,͸ ɱ                                                                
 Hɝ = ͸ʹͶͲ ∙ Ͳ,ͻ − ͶͲ,͸ = ͷͷ͹ͷ,Ͷ ɱ                                                                                  Nˍ = ͷͷ͹ͷ,Ͷ + ͲͺͶ͸Ͳ = Ͳ                                                                                                            
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
 Nɬଶ = Ͳ                                                                                                                                       
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Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
       Nɬଵ = Hɝ + HɬଵTͳ − Nɤ − Nɬଶ                                                                                     ሺͷ.Ͷͷሻ 

 
ɝɞɟ Hɝ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.42); 
       Tଵ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hɬଵ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɱ. 
 

      Hɬଵ = Hɤ − Tଵ ∙ nଵ, ɱ                                                                                                   ሺͷ.Ͷ͸ሻ 
 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.33); 
       Tଵ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ;         nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nଵ = HɤTͳ                                                                                                                        ሺͷ.Ͷ͹ሻ 

 
ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.42); 
       Tଵ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.46). 

 nଵ = ͲͶ͵ͺͲ = Ͳ                                                                                                                         
 Hɬଶ = Ͳ − Ͷ͵ͺͲ ∙ Ͳ = Ͳ ɱ                                                                                                      

 Nɬଵ = ͷͷ͹ͷ,Ͷ + ͲͶ͵ͺͲ − Ͳ − Ͳ = ͳ                                                                                          
 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ:       N˕ˑ = Hˆ + H˕ˑTˑ − Nˍ − N˕ଶ−N˕ଵ                                                                          ሺͷ.Ͷͺሻ 

ɝɞɟ Tˑ  – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hˆ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.42); 
       Hɬɨ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱ. 

       H˕ˑ = Hˍ − Tˑ ∙ nˑ, ˚                                                                                                  ሺͷ.Ͷͻሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.42); 
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       Tɨ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ;         nɨ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nˑ = HˍT଴                                                                                                                          ሺͷ.ͷͲሻ 

 
 
ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.42); 
       T଴- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ. 
 nˑ = Ͳ͹͵Ͳ = Ͳ                                                                                                                           
 H˕ˑ = Ͳ − ͹͵Ͳ ∙ Ͳ = Ͳ ˚                                                                                                        N˕ˑ = ͷͷ͹ͷ,Ͷ + Ͳ͹͵Ͳ − Ͳ − Ͳ − ͳ = ͸                                                                                  

 
5.1.6     Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 

ɪɟɦɨɧɬɨɜ ɜ ɝɨɞɭ ɧɚɫɨɫɚ ɐɇɋ 180-1024 
 
Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
        Nˍ = Hˆ + HˍK                                                                                                            ሺͷ.ͷͳሻ 

 
ɝɞɟ Hˆ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱ; 
      Hˍ = Ͳ- ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱ;         K - ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ ɦɚɲɢɧɵ, ɱ. 

       Hɝ = Tɝ ∙ kɢ
ɩ − Tɪ, ɱ                                                                                                      ሺͷ.ͷʹሻ 

  
ɝɞɟ kˋ˒ = Ͳ,ͺ ÷ Ͳ,ͻ - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɜ ɫɦɟɧɭ;  
      T̂  - ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ;         T˓  - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɧɚ ɪɟɦɨɧɬ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ. 

        Tɪ = T̂ ∙ ሺTɬɨ ∙ Nɬɨ
ɰ + Tɬଵ ∙ Nɬଵɰ + Tɤ ∙ Nɤ

ɰሻK , ˚                                                  ሺͷ.ͷ͵ሻ 

 
ɝɞɟ T̞ ˑ;  Tɬ;  Tɤ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɱ; 
       N˕ˑ̇;  N˕̇ ;  Nˍ̇  – ɱɢɫɥɨ ɜ ɰɢɤɥɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, 
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ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɟɞ. 
 Tɪ = ͸ʹͶͲ ∙ ሺʹ ∙ ͵Ͳ + ͸ ∙ ͷ + ʹͶ ∙ ͳሻͳ͹ͷʹͲ = ͶͲ,͸ ɱ                                                                
 Hɝ = ͸ʹͶͲ ∙ Ͳ,ͻ − ͶͲ,͸ = ͷͷ͹ͷ,Ͷ ɱ                                                                                  
 Nˍ = ͷͷ͹ͷ,Ͷ + ͲͺͶ͸Ͳ = Ͳ                                                                                                            
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
 Nɬଶ = Ͳ                                                                                                                                       
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

       Nɬଵ = Hɝ + HɬଵTͳ − Nɤ − Nɬଶ                                                                                     ሺͷ.ͷͶሻ 

 
ɝɞɟ Hɝ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.51); 
       Tଵ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hɬଵ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɱ. 

       Hɬଵ = Hɤ − Tଵ ∙ nଵ, ɱ                                                                                                  ሺͷ.ͷͷሻ 
 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.51); 
       Tଵ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ;         nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nଵ = HɤTͳ                                                                                                                        ሺͷ.ͷ͸ሻ 

 
ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.51); 
       Tଵ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.55). 

 nଵ = ͲͶ͵ͺͲ = Ͳ                                                                                                                        
 Hɬଶ = Ͳ − Ͷ͵ͺͲ ∙ Ͳ = Ͳ ɱ                                                                                                      

 Nɬଵ = ͷͷ͹ͷ,Ͷ + ͲͶ͵ͺͲ − Ͳ − Ͳ = ͳ                                                                                          
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Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ:       N˕ˑ = Hˆ + H˕ˑTˑ − Nˍ − N˕ଶ−N˕ଵ                                                                           ሺͷ.ͷ͹ሻ 

ɝɞɟ Tˑ  – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hˆ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.51); 
       Hɬɨ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱ. 

       H˕ˑ = Hˍ − Tˑ ∙ nˑ, ˚                                                                                                  ሺͷ.ͷͺሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.51); 
       Tɨ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ;         nɨ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 
       nˑ = HˍT଴                                                                                                                          ሺͷ.ͷͻሻ 

 
ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.51); 
       T଴- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ. 
 nˑ = Ͳ͹͵Ͳ = Ͳ                                                                                                                           
 H˕ˑ = Ͳ − ͹͵Ͳ ∙ Ͳ = Ͳ ˚                                                                                                        N˕ˑ = ͷͷ͹ͷ,Ͷ + Ͳ͹͵Ͳ − Ͳ − Ͳ − ͳ = ͸                                                                                  

 
 

5.1.7      Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ 
ɪɟɦɨɧɬɨɜ ɜ ɝɨɞɭ ɞɥɹ ɜɟɧɬɢɥɹɬɨɪɚ ȼɐȾ-47Ⱥ «ɋɟɜɟɪ» 

 
Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
        Nˍ = Hˆ + HˍK                                                                                                           ሺͷ.͸Ͳሻ 

 
ɝɞɟ Hˆ – ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱ; 
      Hˍ = Ͳ- ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱ;         K - ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ ɦɚɲɢɧɵ, ɱ. 

       Hɝ = Tɝ ∙ kɢ
ɩ − Tɪ, ɱ                                                                                                     ሺͷ.͸ͳሻ 
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ɝɞɟ kˋ˒ = Ͳ,ͺ ÷ Ͳ,ͻ - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɜ ɫɦɟɧɭ;  
      T̂  - ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱ;  
        T˓  - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɧɚ ɪɟɦɨɧɬ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ. 
 

       Tɪ = T̂ ∙ ሺTɬɨ ∙ Nɬɨ
ɰ + Tɬଵ ∙ Nɬଵɰ + Tɤ ∙ Nɤ

ɰሻK , ˚                                                  ሺͷ.͸ʹሻ 

 
ɝɞɟ T̞ ˑ;  Tɬ;  Tɤ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɱ; 
 
       N˕ˑ̇;  N˕̇ ;  Nˍ̇  – ɱɢɫɥɨ ɜ ɰɢɤɥɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ, 
ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɟɞ. 

 Tɪ = ͸ʹͶͲ ∙ ሺʹ ∙ ͷͲ + Ͷͺ ∙ ͻ + ͻ͸ ∙ ͳሻͶ͵ͺͲͲ = ͺͻ,ͷ ɱ                                                             
       
 Hɝ = ͸ʹͶͲ ∙ Ͳ,ͻ − ͺͻ,ͷ  = ͷͷʹ͸,ͷ ɱ                                                                                 
 Nˍ = ͷͷʹ͸,ͷ + ͲͶ͵ͺͲͲ = Ͳ                                                                                                            
 
Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
 Nɬଶ = Ͳ                                                                                                                                       
 
Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 
       Nɬଵ = Hɝ + HɬଵTͳ − Nɤ − Nɬଶ                                                                                     ሺͷ.͸͵ሻ 

 
ɝɞɟ Hɝ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.60); 
       Tଵ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hɬଵ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ, ɱ. 

       Hɬଵ = Hɤ − Tଵ ∙ nଵ, ɱ                                                                                                  ሺͷ.͸Ͷሻ 
 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.60); 
 
       Tଵ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ, ɱ; 
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        nଵ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

       nଵ = HɤTͳ                                                                                                                         ሺͷ.͸ͷሻ 

 
ɝɞɟ Hɤ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.60); 
       Tଵ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.64). 

 nଵ = ͲͶ͵ͺͲ = Ͳ                                                                                                                        
 Hɬଶ = Ͳ − Ͷ͵ͺͲ ∙ Ͳ = Ͳ ɱ                                                                                                      

 Nɬଵ = ͷͷʹ͸,ͷ + ͲͶ͵ͺͲͲ − Ͳ − Ͳ = ͳ                                                                                           
 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ:       N˕ˑ = Hˆ + H˕ˑTˑ − Nˍ − N˕ଶ−N˕ଵ                                                                           ሺͷ.͸͸ሻ 

ɝɞɟ Tˑ  – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɦɚɲɢɧɵ, ɱ; 
       Hˆ-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.60); 
       Hɬɨ - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱ. 
       H˕ˑ = Hˍ − Tˑ ∙ nˑ, ˚                                                                                                   ሺͷ.͸͹ሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.60); 
       Tɨ- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ;         nɨ – ɰɟɥɨɟ ɱɢɫɥɨ ɩɪɨɜɟɞɟɧɧɵɯ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɫɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 
       nˑ = HˍT଴                                                                                                                          ሺͷ.͸ͺሻ 

ɝɞɟ Hɤ- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.60); 
       T଴- ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɱ. 
 nˑ = Ͳ͹͵Ͳ = Ͳ                                                                                                                           
 H˕ˑ = Ͳ − ͹͵Ͳ ∙ Ͳ = Ͳ ˚                                                                                                        N˕ˑ = ͷͷʹ͸,ͷ + Ͳ͹͵Ͳ − Ͳ − Ͳ − ͳ = ͸                                                                                  
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Ɍɚɛɥɢɰɚ 5.2 – Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

N˕ˑ N˕ଵ N˕ଶ Nˍ 

1 Atlas Copco 
Boomer 282 

8 2 1 0 

2 Caterpillar 
R1700G 

8 2 1 0 

3 ɗɥɟɤɬɪɨɜɨɡ 
ȺɊɉ-20 

8 1 0 0 

4 ɐɇɋ 22-157 6 1 0 0 

5 ɐɇɋ 38-176 6 1 0 0 

6 ɐɇɋ 180-960 6 1 0 0 

7 ȼɐȾ-47Ⱥ «ɋɟɜɟɪ» 6 1 0 0 

 
 
5.2      Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
 
 
5.2.1    Ƚɨɞɨɜɵɟ ɫɭɦɦɚɪɧɵɟ ɬɪɭɞɨɡɚɬɪɚɬɵ 
 
Ƚɨɞɨɜɵɟ ɫɭɦɦɚɪɧɵɟ ɬɪɭɞɨɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸ ɩɨ ɮɨɪɦɭɥɟ: 
 
 Tɧ = ሺtɬɨ

ଵ + tɬଵଵ + tɬଶଵ + tɤ
ଵሻ ∙ Nଵ + ሺtɬɨ

ଶ + tɬଵଶ + tɬଶଶ + tɤ
ଶሻ ∙ Nଶ +                                 

 +ሺtɬɨ
ଷ + tɬଵଷ + tɬଶଷ + tɤ

ଷሻ ∙ Nଷ + ሺtɬɨ
ସ + tɬଵସ + tɬଶସ + tɤ

ସሻ ∙ Nସ +                                         
 +(tɬɨ

ହ + tɬଵହ + tɬଶହ + tɤ
ହ) ∙ Nହ + ሺtɬɨ

଺ + tɬଵ଺ + tɬଶ଺ + tɤ
଺ሻ ∙ N଺ +                                         

       +ሺtɬɨ
଻ + tɬଵ଻ + tɬଶ଻ + tɤ

଻ሻ ∙ N଻, ɱɟɥ. −ɱ.                                                                     ሺͷ.͸ͻሻ                             
 
ɝɞɟ tɬɨ

ଵ , t˕ˑଶ , t˕ˑଷ , tɬɨ
ସ , tɬɨ

ହ , tɬɨ
଺ , tɬɨ

଻  – ɧɨɪɦɚɬɢɜɧɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɟɥ.-ɱ.; 
        tɬଵଵ , tɬଵଶ , tɬଵଷ , tɬଵସ , tɬଵହ , tɬଵ଺ , tɬଵ଻  – ɧɨɪɦɚɬɢɜɧɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɟɪɜɵɯ 
ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɟɥ.-ɱ.; 
        tɬଶଵ , tɬଶଶ , tɬଶଷ  tɬଶସ , tɬଶହ , tɬଶ଺ , tɬଶ଻  – ɧɨɪɦɚɬɢɜɧɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɬɨɪɵɯ 
ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɟɥ.-ɱ.; 
        tɤ

ଵ, tɤ
ଶ, tɤ

ଷ tɤ
ସ, tɤ

ହ, tɤ
଺, tɤ

଻    – ɧɨɪɦɚɬɢɜɧɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ 
ɪɟɦɨɧɬɨɜ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɟɥ.-ɱ.; 
         Nଵ, Nଶ, Nଷ , Nସ, Nହ, N଺, N଻ - ɱɢɫɥɨ ɟɞɢɧɢɰ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɪɢɧɹɬɵɯ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Tɧ = ሺ͸Ͳ + ͻͲ + ʹͲͲ + ͵ͲͲሻ ∙ ͷ + ሺͳʹͷ + ͳͺ͹ + Ͷͳͷ + ͹ͺͲሻ ∙ ͻ +                    +ሺ͸Ͳ + ͳͲͲ + Ͳ + ͳʹͲሻ ∙ ͵ + ሺ͵Ͳ + ͵Ͳ + Ͳ + ͵͸ሻ ∙ ͵ + ሺ͵Ͳ + ͵Ͳ + Ͳ + ͵͸ሻ ∙ ͵ +    +ሺ͵Ͳ + ͵Ͳ + Ͳ + ͵͸ሻ ∙ ͵ + ሺͳͺʹ + ͹ͺ͹ + Ͳ + ʹͳͻሻ ∙ ʹ = ʹͲͺͻͷ ɱɟɥ. −ɱ.                     
 
 

5.2.2      ɉɥɚɧɨɜɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 
 
ɉɥɚɧɨɜɭɸ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ, ɱɟɥ.: 
       M = α ∙ TɧDɪ ∙ kɩ.ɜ. , ɱɟɥ                                                                                                       ሺͷ.͹Ͳሻ 

 
ɝɞɟ α = ͳ,Ͷ … ͳ,͹ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɩɨɥɧɟɧɢɟ ɜɧɟɩɥɚɧɨɜɵɯ ɪɚɛɨɬ; 
       k୬ = Ͳ,ͻͷ … Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɩɨ 
ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ (ɛɨɥɟɡɧɢ ɢ ɬ. ɞ.); 
       Tɫɦ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɫɦɟɧɵ, ɱ;         kɩ.ɜ. = ͳ,ͳ … ͳ,ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ ɪɚɛɨɱɢɦɢ. 
      
  Dɪ - ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɱ. 
       Dɪ = ሺ͵͸ͷ − ȼ − ɉ − Ɉሻ ∙ Tɫɦ ∙ k୬, ɱ                                                                     ሺͷ.͹ͳሻ 

 
ɝɞɟ ȼ - ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ;  
      ɉ - ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ; 
      Ɉ - ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɩɭɫɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ;   

 Dɪ = ሺ͵͸ͷ − ͳͲͶ − ͺ − ͵Ͳሻ ∙ ͹ ∙ Ͳ,ͻ͹ = ͳͷʹʹ,ͻ ɱ                                                        
 M = α ∙ TɧDɪ ∗ kɩ.ɜ. = ͳ,͹ ∙ ʹͲͺͻͷͳͷʹʹ,ͻ ∙ ͳ,ͳͷ = ʹͲ,ʹ ≈ ʹͲ ɱɟɥ.                                                                       

 
 
5.2.3      Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɲɬɚɬ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɱɢɯ 
 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɲɬɚɬ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɩɪɨɮɟɫɫɢɹɦ ɨɬ ɩɥɚɧɨɜɨɣ 

ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.3 
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Ɍɚɛɥɢɰɚ 5.3 – ɒɬɚɬ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɩɪɨɮɟɫɫɢɹɦ 
 

 
ɉɪɨɮɟɫɫɢɹ ɪɚɛɨɱɟɝɨ 

 
ɑɢɫɥɟɧɧɨɫɬɶ, ɱɟɥ 

ɋɥɟɫɚɪɢ ɢ ɷɥɟɤɬɪɨɫɥɟɫɚɪɢ 9(45%) 
Ɍɨɤɚɪɢ-ɫɬɚɧɨɱɧɢɤɢ 5(25%) 

Ʉɭɡɧɟɰɵ, ɩɪɟɫɫɨɜɳɢɤɢ, ɛɭɪɨɡɚɩɪɚɜɳɢɤɢ 2(10%) 
ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɳɢɤɢ 2(10%) 

ɉɪɨɱɢɟ 2(10%) 
 

ɑɢɫɥɟɧɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɩɨɞɫɨɛɧɵɯ ɪɚɛɨɱɢɯ (ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɬɞɟɥɚ, 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ, ɈɌɄ, ɡɚɬɨɱɧɢɤɢ, ɤɥɚɞɨɜɳɢɤɢ ɢ ɬ. ɞ.): 

       M˅ = M ∙ ሺͲ,ͳͲ … Ͳ,ͳʹሻ, ˚ˈˎ.   = M ∙ ሺͲ,ͳͲ … Ͳ,ͳʹሻ, ˚ˈˎ.                                                                                                ሺͷ.͹ʹሻ 
 

ɝɞɟ M- ɩɥɧɨɜɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɱɟɥ. 
 M˅ = ʹͲ ∙ Ͳ,ͳͲ = ʹ ˚ˈˎ.                                                                                                         
 
ɑɢɫɥɟɧɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ: 

       Mˋ = ሺM + M˅ሻ ∙ ሺͲ,Ͳ͹ … Ͳ,Ͳͻሻ, ˚ˈˎ.∙ ሺͲ,Ͳ͹ … Ͳ,Ͳͻሻ, ˚ˈˎ.                                                                                  ሺͷ.͹͵ሻ 
ɝɞɟ M- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.72). 

 Mˋ = ሺʹͲ + ʹሻ ∙ Ͳ,Ͳͺ = ʹ ˚ˈˎ.                                                                                            
 
ɑɢɫɥɟɧɧɨɫɬɶ ɫɱɟɬɧɨ-ɧɨɪɦɢɪɨɜɨɱɧɨɝɨ ɫɨɫɬɚɜɚ: 
       M˔ = ሺM + M˅ + Mˋሻ ∙ ሺͲ,ͲͶ … Ͳ,Ͳͷሻ, ˚ˈˎ.                                                         ሺͷ.͹Ͷሻ 
 

ɝɞɟ M- ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.73). 
 M˔ = ሺʹͲ + ʹ + ʹሻ ∙ Ͳ,Ͳͷ = ͳ ˚ˈˎ.                                                                                           

ɑɢɫɥɟɧɧɨɫɬɶ ɦɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ: 
       Mˏ = ሺM + M˅ + Mˋ + M˔ሻ ∙ ሺͲ,Ͳʹ … Ͳ,Ͳ͵ሻ, ɱɟɥ                                               ሺͷ.͹ͷሻ 
 
Ƚɞɟ Ɇ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.74) 
 Mˏ = ሺʹͲ + ʹ + ʹ + ͳሻ ∙ Ͳ,Ͳ͵ = ͳ ˚ˈˎ.                                                                            
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ɑɢɫɥɟɧɧɨɫɬɶ ɜɫɟɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɩɨ ɤɚɬɟɝɨɪɢɹɦ ɪɚɛɨɬ, ɫɜɟɞɟɧɚ ɜ 
ɬɚɛɥɢɰɭ 5.4 

 
Ɍɚɛɥɢɰɚ 5.4 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ 

 
 

ɉɟɪɫɨɧɚɥ  
ɑɢɫɥɟɧɧɨɫɬɶ, ɱɟɥ 

Ɋɟɦɨɧɬɧɵɟ ɪɚɛɨɱɢɟ: 
- ɫɥɟɫɚɪɢ ɢ ɷɥɟɤɬɪɨɫɥɟɫɚɪɢ 

- ɬɨɤɚɪɢ-ɫɬɚɧɨɱɧɢɤɢ 
- ɤɭɡɧɟɰɵ-ɩɪɟɫɨɜɳɢɤɢ 
-ɷɥɟɤɬɪɨ-ɝɚɡɨɫɜɚɪɳɢɤɢ 

- ɩɪɨɱɢɟ 

 
9 
5 
2 
2 
2 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɩɨɞɫɨɛɧɵɟ ɪɚɛɨɱɢɟ 2 
ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ 2 
ɋɱёɬɧɨ-ɧɨɪɦɢɪɨɜɨɱɧɵɣ ɩɟɪɫɨɧɚɥ 1 

Ɇɥɚɞɲɢɣ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ 1 
ɂɌɈȽɈ 26 

 
 

5.2.4  Ɋɚɫɱɟɬ ɫɬɚɧɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
 
Ʉɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ: 

       Nɫɬ = į ∗ α ∗ Tɧm ∗ D ∗ kɢ
, ɟɞ.                                                                                                 ሺͷ.͹͸ሻ 

 
ɝɞɟ į = Ͳ,͵ … Ͳ,͵ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɚɧɨɱɧɵɯ ɪɚɛɨɬ;  
      m - ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɫɬɚɧɤɨɜ ɜ ɫɭɬɤɢ, ɨɛɵɱɧɨ m = ʹ; 
      D = ʹͲͶͲ ɱ - ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɫɬɚɧɤɚ; 
      kɢ = Ͳ,͸ … Ͳ,͸ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɤɚ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ. 

 Nɫɬ = Ͳ,͵ͷ ∗ ͳ,͹ ∗ ʹͲͺͻͷ ʹ ∗ ʹͲͶͲ ∗ Ͳ,͸ͷ = ͷ ɟɞ.                                                                                       
 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɚɧɤɨɜ ɩɨ ɬɢɩɚɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 5.5 

 
 Ɍɚɛɥɢɰɚ 5.5 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɚɧɤɨɜ ɩɨ ɬɢɩɚɦ ɢ ɦɚɪɤɚɦ 

 
 

Ɍɢɩ ɫɬɚɧɤɚ 
 

Ɇɚɪɤɚ ɫɬɚɧɤɚ Ʉɨɥɢɱɟɫɬɜɨ, ɟɞ. 

Ɍɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɟ 1Ʉ62 1 
ɋɜɟɪɥɢɥɶɧɵɟ 2Ⱥ135 1 
Ɏɪɟɡɟɪɧɵɣ 6Ɋ82 1 
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ɒɥɢɮɨɜɚɥɶɧɵɣ 3Ɇ184 1 
Ɋɚɫɬɨɱɧɨɣ 2620ȼ 1 
Ɂɚɬɨɱɧɵɟ ɗɌ-93-2 1 
ɉɪɨɱɢɟ  1 
ɂɬɨɝɨ   7 

 
 
5.3    ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ  
 
5.3.1   Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ 

 
Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɪɚɫɫɱɢɬɚɧɧɨɦɭ 
ɫɬɚɧɨɱɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɥɨɳɚɞɶ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ (ɰɟɯɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɞɟɥɶɧɵɯ ɩɥɨɳɚɞɟɣ:   

       FɆɈ = ∑ NɋɌ ∙ f଴,୬
i=ଵ ɦଶ                                                                                                ሺͷ.͹͹ሻ 

 
ɝɞɟ NɋɌ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɬɢɩɚ; 
       n – ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ i-ɝɨ ɬɢɩɚ; 
       f0 – ɩɥɨɳɚɞɶ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɟɞ. ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦ2. 

     FɆɈ = ͳ ∙ ʹͲ + ͳ ∙ ʹͷ + ͳ ∙ ͳͲ + ͳ ∙ ʹͲ + ͳ ∙ ʹͷ + ͳ ∙ ʹͷ + ͳ ∙ ͳͲ+= ͳ͵ͷ ɦଶ 
 

ȼ ɭɞɟɥɶɧɨɣ ɩɥɨɳɚɞɢ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɟɞ. ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɪɨɦɟ ɩɥɨɳɚɞɢ 
ɫɬɚɧɤɚ, ɭɱɬɟɧɵ: ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɫɬɚɧɨɱɧɢɤɚ, ɩɥɨɳɚɞɤɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɲɤɚɮɚ, ɫɬɟɥɥɚɠɟɣ ɞɥɹ ɞɟɬɚɥɟɣ, ɩɪɨɫɬɟɣɲɢɯ ɩɨɞёɦɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ ɦɟɠɞɭ ɫɬɚɧɤɚɦɢ. 

 
ɉɨ ɩɥɨɳɚɞɢ ɩɨɥɚ, ɡɚɧɹɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɥɨɳɚɞɢ 

ɨɩɪɟɞɟɥɹɸ ɫ ɭɱɟɬɨɦ ɩɟɪɟɯɨɞɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɪɚɛɨɱɢɟ ɡɨɧɵ, 
ɩɪɨɟɡɞɵ ɢ ɩɪɨɯɨɞɵ: 

       F = ∑ Fɨi ∗ k୬=ଵସ
i=ଵ , ɦଶ                                                                                               ሺͷ.͹ͺሻ 

 
ɝɞɟ Fɨi - ɩɥɨɳɚɞɶ ɩɨɥɚ, ɡɚɧɹɬɨɝɨ 𝑖-ɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦଶ;      k − ˒ˈ˓ˈ˘ˑˇːыˌ ɤɨɷɮɮɢɰɢɟɧɬ, ɦଷ/ɱɟɥ. 
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Ɍɚɛɥɢɰɚ 5.6 – ɉɥɨɳɚɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ ɢ ɨɬɞɟɥɟɧɢɣ 
 

№ 
 

ɐɟɯ ɢɥɢ ɨɬɞɟɥɟɧɢɟ 
 

Fˑ, ˏଶ F 

1 ɍɱɚɫɬɨɤ ɧɚɪɭɠɧɨɣ ɦɨɣɤɢ 30-35 3,5-4 
2 ɍɱɚɫɬɨɤ ɪɚɡɛɨɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 20-30 4-4,5 
3 Ɉɬɞɟɥɟɧɢɟ ɦɨɣɤɢ ɞɟɬɚɥɟɣ 20-25 3-3,5 
4 Ɉɬɞɟɥɟɧɢɟ ɫɨɪɬɢɪɨɜɤɢ ɢ ɤɨɦɩɥɟɤɬɨɜɤɢ 40-47 2-2,5 
5 ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ 25-30 4-5 
6 Ɉɬɞɟɥɟɧɢɟ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 15-20 5-7 
7 Ɉɬɞɟɥɟɧɢɟ ɪɟɦɨɧɬɚ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ ɢ ɪɚɦ 20-25 3,5-4 
8 ɐɟɯ ɫɛɨɪɤɢ ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ 20-25 4-4,5 
9 Ʉɭɡɧɟɱɧɨ-ɩɪɟɫɫɨɜɨɟ ɨɬɞɟɥɟɧɢɟ 24-26 3,5-4 
10 Ɍɟɪɦɢɱɟɫɤɨɟ ɨɬɞɟɥɟɧɢɟ 24-26 3-3,5 
11 ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɨɱɧɨɟ ɨɬɞɟɥɟɧɢɟ 25-30 5-5,5 
12 Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɫɬɚɧɰɢɹ 25-30 6-6,5 
13 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ 25-30 5-5,5 
14 Ɇɟɯɚɧɢɱɟɫɤɢɣ ɰɟɯ 120-140 4-5 

 F = ͵Ͳ ∙ ͵,ͷ + ʹͲ ∙ Ͷ + ʹͲ ∙ ͵ + ͶͲ ∙ ʹ + ʹͷ ∙ Ͷ + ͳͷ ∙ ͷ + ʹͲ ∙ ͵,ͷ +               
  +ʹͲ ∙ Ͷ + ʹͷ ∙ Ͷ + ʹͷ ∙ ͵ + ʹͷ ∙ ͷ + ʹͷ ∙ ͸ + ʹͷ ∙ ͷ + ͳʹͷ ∙ Ͷ = ͳ͹ʹͷ ˏଶ       
 

ɉɥɨɳɚɞɶ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɦ2: 
       Fɚ = Ͳ,Ͳ͸ ∙ F, ɦଶ                                                                                                          ሺͷ.͹ͻሻ 
 

ɝɞɟ F- ɩɥɨɳɚɞɶ ɩɨɥɚ ɡɚɧɹɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦ2 . 
 Fɚ = Ͳ,Ͳ͸ ∙ ͳ͹ʹͷ = ͳͲ͵ ɦଶ                                                                                                 
 

ɉɥɨɳɚɞɶ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ, ɦ2: 
      Fɛ = Ͳ,ͳͷ ∙ F, ɦଶ                                                                                                          ሺͷ.ͺͲሻ 
 

ɝɞɟ F – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.79). 
 Fɛ = Ͳ,ͳͷ ∙ ͳ͹ʹͷ = ʹͷͻ ɦଶ                                                                                                 
 

ɉɥɨɳɚɞɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ: ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɢ ɡɚɬɨɱɧɨɟ 
ɨɬɞɟɥɟɧɢɹ, ɤɥɚɞɨɜɵɟ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɢ ɬ.ɞ., 
ɦ2: 

       F˅ = Ͳ,ʹ ∙ F,                                                                                                                  ሺͷ.ͺͳሻ 
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ɝɞɟ F – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.80). 
 Fɜ = Ͳ,ʹ ∙ ͳ͹ʹͷ = ͵Ͷͷɦଶ                                                                                                     
 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ: 
       Fɨɛɳ = F + Fɚ + Fɛ + Fɜ, ɦଶ                                                                                     ሺͷ.ͺʹሻ 
 

ɝɞɟ F- ɩɥɨɳɚɞɶ ɩɨɥɚ, ɡɚɧɹɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦଶ; 
       Fɚ- ɩɥɨɳɚɞɶ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɦଶ; 
       Fɛ- ɩɥɨɳɚɞɶ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ, ɦଶ; 
       Fɜ - ɩɥɨɳɚɞɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɦଶ. 

 Fɨɛɳ = ͳ͹ʹͷ + ͳͲ͵ + ʹͷͻ + ͵Ͷͷ = ʹͶ͵ʹ ɦଶ                                                                 
 
5.4   ȼɵɛɨɪ ɫɯɟɦɵ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɨɤɚ ɪɟɦɨɧɬɚ 

ɩɪɢɧɢɦɚɟɦ ɫ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɡɨɧɨɣ ɞɜɢɠɟɧɢɹ: ɛɟɡ ɜɫɬɪɟɱɧɵɯ ɢ ɩɟɪɟɤɪёɫɬɧɵɯ 
ɝɪɭɡɨɩɨɬɨɤɨɜ. 

ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɛɥɨɱɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɰɟɯɨɜ ɢ 
ɨɬɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɨɞɧɨɦ ɦɧɨɝɨɩɪɨɥёɬɧɨɦ ɡɞɚɧɢɢ. Ɍɚɤɨɟ 
ɪɚɡɦɟɳɟɧɢɟ ɰɟɯɨɜ ɢ ɨɬɞɟɥɟɧɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɣ ɡɞɚɧɢɣ, ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɩɪɢ ɩɟɪɟɩɥɚɧɢɪɨɜɤɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɂɞɚɧɢɹ ɜ ɩɥɚɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɛɥɢɡɤɢɦɢ ɤ ɤɜɚɞɪɚɬɭ ɢɥɢ ɤɨɪɨɬɤɨɦɭ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɩɥɨɳɚɞɢ ɩɟɪɢɦɟɬɪ ɡɞɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ ɢ ɩɥɨɳɚɞɹɦɢ 
ɰɟɯɨɜ ɢ ɨɬɞɟɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ ɡɞɚɧɢɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧɢ 
ɛɵɥɢ ɤɪɚɬɧɵ ɲɚɝɭ ɤɨɥɨɧɧ. ȼɫɟ ɰɟɯɚ ɢ ɨɬɞɟɥɟɧɢɹ ɪɟɦɨɧɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɟɥɹɬɫɹ 
ɧɚ ɡɨɧɵ: 

-Ɂɨɧɚ ɪɚɡɛɨɪɤɢ. ȼ ɧɟё ɜɯɨɞɹɬ ɭɱɚɫɬɤɢ ɪɚɡɛɨɪɤɢ ɢ ɦɨɣɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɬɞɟɥɟɧɢɟ ɫɨɪɬɢɪɨɜɤɢ ɤɨɧɬɪɨɥɶɧɨ-ɫɨɪɬɢɪɨɜɨɱɧɵɣ ɫɤɥɚɞ ɞɟɬɚɥɟɣ; 

-Ɂɨɧɚ ɫɛɨɪɤɢ. ȼ ɧɟё ɜɯɨɞɹɬ ɨɬɞɟɥɟɧɢɹ: ɤɨɦɩɥɟɤɬɨɜɤɢ, ɢɫɩɵɬɚɬɟɥɶɧɨɟ, ɦɚɥɹɪɧɨɟ; 
ɰɟɯ ɫɛɨɪɤɢ ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ; 

-Ɂɨɧɚ ɯɨɥɨɞɧɨɣ ɨɛɪɚɛɨɬɤɢ. ȼ ɧɟё ɜɯɨɞɹɬ ɨɬɞɟɥɟɧɢɹ ɪɟɦɨɧɬɚ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɦɟɯɚɧɢɱɟɫɤɢɣ ɰɟɯ; 

-Ɂɨɧɚ ɝɨɪɹɱɟɣ ɨɛɪɚɛɨɬɤɢ. ȼ ɧɟё ɜɯɨɞɹɬ ɬɟɪɦɢɱɟɫɤɨɟ, ɝɚɥɶɜɚɧɢɱɟɫɤɨɟ, 
ɲɬɚɦɩɨɜɨɱɧɨɟ, ɤɭɡɧɟɱɧɨ-ɩɪɟɫɫɨɜɵɟ ɨɬɞɟɥɟɧɢɹ; 

-Ɂɨɧɚ ɫɜɚɪɤɢ. ȼ ɧɟё ɜɯɨɞɹɬ ɷɥɟɤɬɪɨɝɨɡɨɫɜɚɪɨɱɧɨɟ ɢ ɝɚɡɨɬɟɪɦɢɱɟɫɤɨɟ ɨɬɞɟɥɟɧɢɹ; 
-Ɂɨɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɰɟɯɨɜ ɢ ɫɥɭɠɛ: ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɢ ɡɚɬɨɱɧɨɟ  

ɨɬɞɟɥɟɧɢɹ, ɫɤɥɚɞɵ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ ɢ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɫɬɚɧɰɢɹ; 

Иɡɦ. Лɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫɶ Даɬа 

Лɢɫɬ 

140 
ɂȽȾȽɢȽ ɋɎɍ.Ⱦɉ- 21.05.04.09 – 2021 ɉɁ 



-Ɂɨɧɚ ɞɜɢɠɟɧɢɹ ɝɪɭɡɨɩɨɬɨɤɨɜ; 
-Ɂɨɧɚ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ; 
-Ɂɨɧɚ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ. 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1 
 

Ɂɨɧɚ ɪɚɡɛɨɪɤɢ 
Ɂɨɧɚ ɝɨɪɹɱɟɣ 

ɨɛɪɚɛɨɬɤɢ 
Ɂɨɧɚ ɜɫɩɨɦɨɝɨɚɬɟɥɶɧɵɯ 

ɩɨɦɟɳɟɧɢɣ 

Ɂɨɧɚ ɞɜɢɠɟɧɢɹ ɝɪɭɡɨɩɨɬɨɤɨɜ 

Ɂɨɧɚ ɫɜɚɪɤɢ 
Ɂɨɧɚ ɯɨɥɨɞɧɨɣ 

ɨɛɪɚɛɨɬɤɢ 
Ɂɨɧɚ ɫɛɨɪɤɢ 

Ɂɨɧɚ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ Ɂɨɧɚ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ 

 
Ɋɢɫɭɧɨɤ 5.1 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ 

 
5.5  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɥɟɬɚ ɡɞɚɧɢɹ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ 

 
Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɥɟɬɚ ɡɞɚɧɢɹ ɹɜɥɹɸɬɫɹ: ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ L; ɲɚɝ 

ɤɨɥɨɧɧ t ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɩɪɨɥɟɬɚ; ɫɟɬɤɚ ɤɨɥɨɧɧ Lt; ɜɵɫɨɬɚ ɞɨ 
ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ H1; ɜɵɫɨɬɚ ɩɪɨɥɟɬɚ H (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɥɚ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɹ); ɫɬɪɨɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ HC; ɞɥɢɧɚ ɩɪɨɥɟɬɚ S 
(ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɤɪɚɣɧɢɯ ɤɨɥɨɧɧ ɡɞɚɧɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 
ɩɪɨɥɟɬɚ) 

 
ȼɵɫɨɬɚ ɞɨ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ: 
       Hଵ = K + e + f + c, ɦ                                                                                                ሺͷ.ͺ͵ሻ 

 
ɝɞɟ K- ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɥɚ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ, ɦ; 

  e - ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ; 
  f - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɪɭɡɨɦ ɢ ɰɟɧɬɪɨɦ ɤɪɸɤɚ ɤɪɚɧɚ; 

      c - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɪɸɤɚ ɜ ɜɟɪɯɧɟɦ ɤɪɚɣɧɟɦ ɩɨɥɨɠɟɧɢɟ ɞɨ ɪɟɥɶɫɨɜɵɯ 
ɩɭɬɟɣ, ɦ. 

  Hଵ = ʹ + ʹ + ʹ,ͷ + ͳ,ͷ = ͺ ɦ                                                                                              
 

ȼɵɫɨɬɚ ɩɪɨɥɟɬɚ, ɦ: 
       H = Hଵ + h, ɦ                                                                                                              ሺͷ.ͺͶሻ 
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ɝɞɟ h - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ ɮɟɪɦɵ, ɦ. 
ɦ H = ͺ + ʹ,ͺ = ͳͲ,ͺ ɦ                                                                                                            

 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ: 

       Hɫ = H + a, ɦ                                                                                                              ሺͷ.ͺͷሻ 
 

ɝɞɟ a - ɜɵɫɨɬɚ ɮɟɪɦɵ, ɦ. 
  Hɫ = ͳͲ,ͺ + ʹ = ͳʹ,ͺ ɦ                                                                                                         
 

Ⱦɥɢɧɚ ɩɪɨɥɟɬɚ, ɦ: 
       S = t ∙ n, ɦ                                                                                                                     ሺͷ.ͺ͸ሻ 

 
ɝɞɟ n - ɱɢɫɥɨ ɲɚɝɨɜ ɤɨɥɨɧɧ. 

 S = ͸ ∙ ͵ = ͳͺ ɦ                                                                                                                      
 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɜɵɲɟ ɩɚɪɚɦɟɬɪɚɦ ɜɵɛɢɪɚɸ ɩɨ ɬɚɛɥɢɰɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ 
ɪɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ 

 
Ɍɚɛɥɢɰɚ 5.7- ɉɚɪɚɦɟɬɪɵ ɡɞɚɧɢɣ ɢ ɤɨɥɨɧɧ   

       

Ɍɢɩ ɡɞɚɧɢɹ ɢ ɤɪɚɧɚ 
ɒɢɪɢɧɚ 
ɩɪɨɥɟɬɚ, 

L, ɦ. 
ɒɚɝ ɤɨɥɨɧɧ, t, ɦ. 

ȼɵɫɨɬɚ 
ɩɪɨɥɟɬɚ, ɇ, 

ɦ. 

ȼɵɫɨɬɚ ɞɨ 
ɩɨɞɤɪɚɧɨɜɵɯ 

ɩɭɬɟɣ, ɇ1. 

Ɉɞɧɨɷɬɚɠɧɨɟ ɫ ɦɨɫɬɨɜɵɦɢ 
ɤɪɚɧɚɦɢ 

24 ɇɚɪɭɠɧɵɯ - 6 
ȼɧɭɬɪɟɧɧɢɯ - 12 

10,8 8 
18                

 
ɉɥɚɧ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.2. 
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Ɋɢɫɭɧɨɤ 5.2 – ɉɥɚɧ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ 
 
 
 

Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɚɛɨɬ 
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Ɇɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 

Ɋɢɫɭɧɨɤ 5.4- Ɇɟɫɹɱɧɵɣ ɝɪɚɮɢɤ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɪɚɛɨɬ 
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5.6  ɍɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɨɣ ɪɭɞɧɢɤɚ 
 
Ɍɢɩɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ. ȼ ɝɥɚɜɟ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɫɬɨɢɬ ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɤ ɪɭɞɧɢɤɚ, ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ 
ɛɟɡɨɬɤɚɡɧɭɸ ɪɚɛɨɬɭ, ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɜɫɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɭɞɧɢɤɚ. ɉɨɞɱɢɧɹɟɬɫɹ ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɝɥɚɜɧɨɦɭ 
ɢɧɠɟɧɟɪɭ ɪɭɞɧɢɤɚ. 

Ɂɚ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɫɧɚɛɠɟɧɢɟ ɪɭɞɧɢɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɨɬɜɟɱɚɟɬ ɝɥɚɜɧɵɣ 
ɷɥɟɤɬɪɢɤ ɪɭɞɧɢɤɚ. 

 
ɋɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɷɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɨɣ ɪɭɞɧɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.2 

 

 
 

Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɷɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɨɣ ɪɭɞɧɢɤɚ 
 

ȼ ɩɨɞɱɢɧɟɧɢɢ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ ɪɭɞɧɢɤɚ ɧɚɯɨɞɹɬɫɹ ɦɟɯɚɧɢɤɢ ɨɱɢɫɬɧɵɯ ɢ 
ɩɪɨɯɨɞɱɟɫɤɢɯ ɭɱɚɫɬɤɨɜ, ɦɟɯɚɧɢɤ ɭɱɚɫɬɤɚ ɲɚɯɬɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, ɦɟɯɚɧɢɤ 
ɭɱɚɫɬɤɚ ɜɨɞɨɨɬɥɢɜɚ, ɦɟɯɚɧɢɤ ɭɱɚɫɬɤɚ ɩɨɞɴёɦɧɵɯ ɦɚɲɢɧ, ɦɟɯɚɧɢɤ 
ɩɨɪɨɞɨɡɚɤɥɚɞɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɦɟɯɚɧɢɤ ȼɒɌ, ɧɚɱɚɥɶɧɢɤ ɰɟɧɬɪɚɥɶɧɵɯ 
ɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ (ɐɊɆɆ), ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɤ ɭɱɚɫɬɤɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɝɥɚɜɧɵɣ 
ɷɧɟɪɝɟɬɢɤ.  

Ƚɥɚɜɧɵɣ ɦɟɯɚɧɢɤ 

Ɋɟɦ. ɛɚɡɚ Ƚɥ. ɷɧɟɪɝɟɬɢɤ Ƚɥ. ɫɜɚɪɳɢɤ Ȼɸɪɨ ɉɉɊ Ʉɨɧɫɬɪɭɤɬɨɪɫɤ
ɢɣ ɨɬɞɟɥ 

№1 №2 №3 №4 

Ɇɟɯɚɧɢɤɢ ɭɱɚɫɬɤɨɜ 

Ɇ
ɟɯ

ɚɧ
ɢɱ

ɟɫ
ɤɢ

ɣ 
ɰɟ

ɯ 

Ɉ
ɬɞ

ɟɥ
ɟɧ

ɢɹ
: ɢ

ɫɩ
ɵɬ

ɚɬ
ɟɥ

ɶɧ
ɨɟ

, 
ɪɟ

ɦɨ
ɧɬ

ɚ 
ɤɨ

ɪɩ
ɭɫ

ɨɜ
, ɪ

ɚɡ
ɛɨ

ɪɤ
ɢ 

ɢ 
ɫɨ

ɪɬ
ɢɪ

ɨɜ
ɤɢ

. 

Ɉ
ɬɞ

ɟɥ
ɟɧ

ɢɟ
: ɤ

ɭɡ
ɧɟ

ɱɧ
ɨɫ

ɜɚ
-

ɪɨ
ɱɧ

ɨɟ
, ɬ

ɟɪ
ɦɢ

ɱɟ
ɫɤ

ɨɟ
, 

ɝɚ
ɥɶ

ɜɚ
ɧɢ

ɱɟ
ɫɤ

ɨɟ
. 

Ɉ
ɬɞ

ɟɥ
ɟɧ

ɢɟ
: ɦ

ɨɣ
ɤɢ

, ɦ
ɨɥ

ɹɪ
-

ɧɨ
ɟ,

 ɪ
ɟɦ

ɨɧ
ɬɚ

, ɷ
ɥɟ

ɤɬ
ɪɨ

ɨɛ
ɨ-

ɪɭ
ɞɨ

ɜɚ
ɧɢ

ɹ,
 ɫ

ɤɥ
ɚɞ

. 

Ɉɬɞɟɥ 
ɤɨɦɩɥɟɤɬɚɰɢ
ɢ 
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Ɉɧɢ ɨɪɝɚɧɢɡɭɸɬ ɧɚɩɪɚɜɥɹɸɬ ɢ ɤɨɧɬɪɨɥɢɪɭɸɬ ɪɚɛɨɬɭ ɩɨɞɱɢɧёɧɧɨɝɨ ɢɦ 
ɩɟɪɫɨɧɚɥɚ. 

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɝɢɛɤɨɫɬɢ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ 
ɫɥɭɠɛɵ ɤɚɠɞɵɣ ɭɱɚɫɬɨɤ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɦɟɟɬ ɫɜɨɸ ɪɟɦɨɧɬɧɭɸ 
ɫɥɭɠɛɭ, ɤɨɬɨɪɚɹ ɜɨɡɝɥɚɜɥɹɟɬɫɹ ɫɜɨɢɦ ɫɬɚɪɲɢɦ ɦɟɯɚɧɢɤɨɦ. 

Ɏɭɧɤɰɢɢ ɩɟɪɫɨɧɚɥɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɨɩɪɟɞɟɥɟɧɵ ɞɨɥɠɧɨɫɬɧɵɦɢ 
ɢɧɫɬɪɭɤɰɢɹɦɢ. 
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6 ɗɅȿɄɌɊɈɋɇȺȻɀȿɇɂȿ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɞɥɹ ɧɭɠɞ ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ» ɩɨɫɬɭɩɚɟɬ ɩɨ ɜɨɡɞɭɲɧɨɣ 
Ʌɗɉ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɞɨ ɩɨɞɫɬɚɧɰɢɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɩɪɨɦ. ɩɥɨɳɚɞɤɟ. 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɝɥɚɜɧɨɣ ɩɨɧɢɡɢɬɟɥɶɧɨɣ ɩɨɞɫɬɚɧɰɢɢ, ɧɚɩɪɹɠɟɧɢɟ 
ɩɨɧɢɠɚɟɬɫɹ ɞɨ 6 ɤȼ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɬɚɰɢɨɧɚɪɧɵɦ ɭɫɬɚɧɨɜɤɚɦ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɞɚёɬɫɹ ɜ ɩɨɞɡɟɦɧɵɟ ɜɵɪɚɛɨɬɤɢ. ɑɚɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɩɨɞɫɬɭɩɚɸɳɭɸ ɜ ɰɟɧɬɪɚɥɶɧɭɸ ɩɨɧɢɡɢɬɟɥɶɧɭɸ ɩɨɞɫɬɚɧɰɢɸ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ 
ɩɨɞɡɟɦɧɵɦɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɩɭɧɤɬɚɦɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 
6.1  Ɋɚɫɱёɬ ɨɫɜɟɳɟɧɢɹ ɨɬɤɚɬɨɱɧɨɝɨ ɝɨɪɢɡɨɧɬɚ 
 
Ɋɚɫɱёɬ ɨɫɜɟɳɟɧɢɹ ɨɬɤɚɬɨɱɧɨɝɨ ɲɬɪɟɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɱɟɱɧɵɦ ɦɟɬɨɞɨɦ. Ⱦɥɢɧɚ 

ɨɬɤɚɬɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɧɚ ɨɞɧɨɦ ɝɨɪɢɡɨɧɬɟ ɫɨɫɬɚɜɥɹɟɬ 2848 ɦ, ɧɨɪɦɚ ɨɫɜɟɳёɧɧɨɫɬɢ 
2 ɥɤ, ɩɪɢɧɹɬɵɣ ɬɢɩ ɫɜɟɬɢɥɶɧɢɤɨɜ Ɋɉ-100, ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɥɚɦɩɵ 1320 ɥɦ. 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɨɫɜɟɳёɧɧɨɫɬɶ: 
        ȿɦ = ʹ ∙ ɫ ∙ Ia ∙ cosଷαKଷ ∙ hଶ , ɥɤ.                                                                                           ሺ͸.ͳሻ 

 
ɝɞɟ Ʉ3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɚɪɟɧɢɟ ɥɚɦɩɵ; 
      Ia  - ɫɢɥɚ ɫɜɟɬɚ ɥɚɦɩɵ ɩɨɞ ɭɝɥɨɦ α; 
      h – ɜɵɫɨɬɚ ɩɨɞɜɟɫɤɢ ɥɚɦɩɵ; 
      ɫ – ɫɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ. 

        ȿɦ = ʹ ∙ ͳ,͵ʹ ∙ ͸ͷ ∙ Ͳ,Ͳ͸ͳ,ͳͷ ∙ ͵.ͷଶ = ʹ,ͳ ɥɤ.                                                                                           
 

      ɍɝɨɥ ɧɚɤɥɨɧɚ ɥɭɱɟɣ ɤ ɨɫɜɟɳёɧɧɨɣ ɩɥɨɳɚɞɢ: 
      α=650; cos α=0,37; cos3 α=0,06. 

        tgα = Qʹ ∙ h                                                                                                                     ሺ͸.ʹሻ 

 
ɝɞɟ h – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.1). 

 tgα = ͳͲʹ ∙ ͵.ͷ = ͳ,Ͷ͵                                                                                                              
        ȿɦ > ȿ୫i୬                                                                                                                      ሺ͸.͵ሻ 
 ʹ,ͳ > ʹ                                                                                                                                      
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ȼɟɪɬɢɤɚɥɶɧɚɹ ɨɫɜɟɳёɧɧɨɫɬɶ, ɥɤ: 
        ʔ˅= ʔˏ ∙ tgα, ˎˍ.                                                                                                                      ሺ͸.Ͷሻ 
 

ɝɞɟ ʔˏ- ɜɟɪɬɢɤɚɥɶɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ. 
 ʔ˅ = ʹ,ͳ ∙ ʹ = Ͷ,ʹ ˎˍ.                                                                                                            
 
Ʉɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ ɞɥɹ ɜɵɪɚɛɨɬɨɤ ɫɨɫɬɚɜɥɹɟɬ: 

        Nɫɜ = lɜd , ɟɞ.                                                                                                                   ሺ͸.ͷሻ 

 
ɝɞɟ lɜ- ɞɥɢɧɚ ɜɵɪɚɛɨɬɨɤ ɧɚ ɝɨɪɢɡɨɧɬɟ, ɦ 

 Nɫɜ = ʹͺͶͺͳͷ = ͳͺͻ,͸ ɟɞ                                                                                                        
 

ɉɪɢɧɢɦɚɸ Nɫɜ = ͳͻͲ ɟɞ. 
 

Ɉɛɳɚɹ ɦɨɳɧɨɫɬɶ ɫɜɟɬɢɥɶɧɢɤɨɜ: 
       Ɋɭɱ = Nɫɜ ∙ Ɋɫɜ, ȼɬ                                                                                                         ሺ͸.͸ሻ 
 

ɝɞɟ Ɋɫɜ = ͳͲͲ ȼɬ - ɦɨɳɶɧɨɫɬɶ ɫɜɟɬɢɥɶɧɢɤɚ Ɋɉ-100. 
 
Ɋɭɱ = ʹͺͷ ∙ ͳͲͲ = ʹͺͷͲͲ ȼɬ                                                                                              

 

6.2  Ɋɚɫɱёɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɩɨɞɡɟɦɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɞɨ 1000 ȼ. 
 
ɉɢɬɚɧɢɟ ɩɨɞɡɟɦɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɜɨɥ, ɱɬɨ 

ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɤɨɥɨɫɬɜɨɥɶɧɨɦ ɞɜɨɪɟ ɰɟɧɬɪɚɥɶɧɨɣ ɩɨɧɢɡɢɬɟɥɶɧɨɣ 
ɩɨɞɫɬɚɧɰɢɢ, ɨɬ ɩɨɫɥɟɞɧɟɣ ɩɨ ɤɚɛɟɥɶɧɵɦ ɥɢɧɢɹɦ ɩɟɪɟɞɚёɬɫɹ ɤ ɩɟɪɟɞɜɢɠɧɵɦ 
ɭɱɚɫɬɤɨɜɵɦ ɩɨɧɢɡɢɬɟɥɶɧɵɦ ɩɨɞɫɬɚɧɰɢɹɦ, ɤɚɤ ɩɪɚɜɢɥɨ ɢɯ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɫɜɟɠɟɣ 
ɫɬɪɭɟ ɜɨɡɞɭɯɚ. 

ɗɥɟɤɬɪɨɩɨɬɪɟɛɢɬɟɥɢ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɨɛɵɱɧɨ ɩɢɬɚɸɬɫɹ ɨɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 6/0,4 ɤȼ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ Ƚɉɉ, ɥɢɛɨ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɜɛɥɢɡɢ ɷɬɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɩɪɢɫɨɟɞɢɧёɧɧɵɯ ɤ ɲɢɧɚɦ 6 ɤȼ Ƚɉɉ 
ɤɚɛɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ. 

ɋɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1 
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Ɋɢɫɭɧɨɤ 6.1 – ɋɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɦɨɳɧɨɫɬɢ ɩɨɞɫɬɚɧɰɢɣ 

ɩɢɬɚɸɳɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɩɨɞɡɟɦɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɞɨ 1000 ȼ.  
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɗɥɟɤɬɪɨɩɪɢɟɦ

ɧɢɤɨɜ, 
ɲɬ. 

ɍɫɬɚɧɨɜɥɟ
ɧɧɚɹ 

ɦɨɳɧɨɫɬɶ, 
ɤȼɬ Ʉɫ cos𝜑 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ 
Ɋɚɫɯɨɞ ɷɥ. 
ɷɧɟɪɝɢɢ 

ˋ̛̭ло, 
̥ощ̦о̭т̽ ̛ 
̦̌п̬я̙е̛̦е 
под̭т̶̛̛̦̌ 

Ɋɚɛ. Ɋɟɡ. Ɋɚɛ. Ɋɟɡ. ˀ30, 

кʦт 
Q30, 

к̬̏̌ 
S30, 

кʦʤ 
WS, кʦʤ*ч 

ˀуд̛̦к «Октя̬̍ь̭к̛̜» 
Го̛̬̚о̦т -ϵϬϬ ̥ 

˄ч̭̌тков̌я пе̬едв̛̙̦̌я под̭т̦̌ц̛я ˃Vϭ            
ʦе̦т̛лято̬̼ ʦʺЭ-6 2  50  0,70 0,80 35 26 43 235425  
ˉʻˁ ϭϴϬ-1024 1  315  0.85 0,80 146,2 108,2 181,9 313140  
Элект̬оо̭̏еще̛̦е ̌̍̚ое̏   2  1,00 0,60 2 3 3 22995  

ɂɬɨɝɨ 3  367  0,85 0,70 173,2 137,2 227,9  1ɯ250 ɤȼȺ 
            

Го̛̬̚о̦т -ϭϬ5Ϭ ̥ 
˄ч̭̌тков̌я пе̬едв̛̙̦̌я под̭т̦̌ц̛я ˃Vϭ            
ʦе̦т̛лято̬̼ ʦʺЭ-6 2  50  0,70 0,80 35 26 43 235425  
ˉʻˁ 38-176 1  37  0,85 0,80 25,2 18,6 31,3 213140  
Элект̬оо̭̏еще̛̦е ̌̍̚ое̏   2  1,00 0,60 2 3 3 22995  

ɂɬɨɝɨ 3  89  0,85 0,70 62,2 47,6 77,3  1ɯ250 ɤȼȺ 
            

Го̛̬̚о̦т -ϭϭϴϬ ̥ 
˄ч̭̌тков̌я пе̬едв̛̙̦̌я под̭т̦̌ц̛я ˃Vϭ            
ʦе̦т̛лято̬̼ ʦʺЭ-6 2  50  0,70 0,80 35 26 43 235425  
ˉʻˁ 22-157 1  15  0,85 0,80 10,2 7,55 12,69 149120  
Элект̬оо̭̏еще̛̦е ̌̍̚ое̏   2  1,00 0,60 2 2 2 22995  

ɂɬɨɝɨ 3    0,85 0,70     1ɯ250 ɤȼȺ 
            
Ɉɫɜɟɳɟɧɢɟ ɨɤɨɥɨɫɬɜɨɥɶɧɵɯ ɞɜɨɪɨɜ 414  115  1,00 0,60 115  
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6.3  Ɋɚɫɱёɬ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ 
 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɲɚɯɬ ɢ ɪɭɞɧɢɤɨɜ ɢ ɜɵɩɨɥɧɹɸɬɫɹ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɤɚɛɟɥɹɦɢ, ɤɨɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɤɥɚɞɤɢ ɢ ɩɢɬɚɟɦɵɯ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

- ɛɪɨɧɢɪɨɜɚɧɧɵɟ ɢ ɝɢɛɤɢɟ ɤɚɛɟɥɢ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɣ ɢ ɩɨɥɭɫɬɚɰɢɨɧɚɪɧɨɣ       
ɩɪɨɤɥɚɞɤɢ ɜ ɪɚɡɥɢɱɧɵɯ ɜɵɪɚɛɨɬɤɚɯ; 

-  ɝɢɛɤɢɟ, ɞɥɹ ɩɢɬɚɧɢɹ ɩɟɪɟɞɜɢɠɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ; 
- ɝɢɛɤɢɟ ɢ ɨɫɨɛɨ ɝɢɛɤɢɟ, ɞɥɹ ɩɢɬɚɧɢɹ ɪɭɱɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 
ɉɪɨɢɡɜɟɞёɦ ɪɚɫɱёɬ ɤɚɛɟɥɟɣ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɜ ɜɵɪɚɛɨɬɤɚɯ ɢ ɩɢɬɚɧɢɹ ɦɚɲɢɧ, 

ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɟɫёɦ ɜ ɬɚɛɥɢɰɭ 6.2.  
 
Ɍɚɛɥɢɰɚ 6.2- ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ 
 

ˀ̭̌чет̦̼е ̴о̬̥ул̼ ̛ 
̏ел̛ч̛̦̼ 

Л̛̛̦я 

ʿ̛т̌ет 

Кˀ˄ʦ 

Л̛̛̦я 

ʿ̛т̌ет 

˃ˁʦʿ 

Л̛̛̦я 

ʿ̛т̌ет 

˃ˁʦʿ 

Л̛̛̦я 

ʿ̛т̌ет 

˃ˁʦʿ 

Л̛̛̦я 

ʿ̛т̌ет 

ˉʻˁ180-

1024 

Л̛̛̦я 

ʿ̛т̌ет 

ˀʿ-100 

Л̛̛̦я 

ʿ̛т̌ет 

ʦʺЭ-6 

Го̛̬̚о̦т -ϵϬϬ ̥ 

Дл̛̦̌ уч̭̌тк̌, ̥ 1100 200 100 300 100 100 100 Sːˑˏ, кʦт 300 400 25 63 315 2 50 ʙ˔.˔˓ 0,90 0,80 0,80 0,80 0,85 1 0,70 cos φ 0,90 0,80 0,80 0,80 0,80 0,60 0,80 tan φ 0,48 0,74 0,74 0,74 0,74 1,3 0,74 ʟ˓.˕˓ = Sːˑˏ ∙ ʙ˔.˔˓ ∙ cos φ, 
кʦт 

243 224 16 40,32 214,2 1,2 28 Q˓.˕˓ = ʟ˓.˕˓ ∙ tan φ,  

к̬̏̌ 
116,64 165,76 11,84 29,84 158,51 1,56 20,74 S = √ʟ˓.˕˓ଶ + Q˓.˕˓ଶ

, 

кʦт 

269,54 278,66 19,90 50,16 266,49 1,9 34,84 𝐼 = ܵ √͵ ∙ ͸⁄ , ʤ 25,93 26,81 1,91 4,82 25,64 0,18 3,52 

ʿ̛̬̦ят̼̜ к̌̍ел̽ ˁʥˌʦ-6 

ϭ;ϯ̵ϭϮϬͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϯϱͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϯϱͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϳϬͿ 
ˁʥˌʦ-6 

ϭ;ϯ̵ϭϮϬͿ 
КʧЭʻ-6  

ϭ;ϯ̵ϯϱͿ 
КʧЭʻ-6  

ϭ;ϯ̵ϳϬͿ 
ˈ̬̌̌кте̛̬̭т̛к̌ 
п̛̬̦ято̐о КЛ: rˑ X୭ 

 

 

0,245 

0,365 

 

 

0,885 

0,336 

 

 

0,885 

0,336 

 

 

0,420 

0,308 

 

 

0,245 

0,365 

 

 

0,885 

0,336 

 

 

0,420 

0,308 

Го̛̬̚о̦т -ϭϬ5Ϭ ̥ 

Дл̛̦̌ уч̭̌тк̌,̥ 1200 200 100 300 100 100 100 Sːˑˏ, кʦт 300 63 25 63 37 2 50 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.2 
 

ˀ̭̌чет̦̼е ̴о̬̥ул̼ ̛ 
̏ел̛ч̛̦̼ 

Л̛̛̦я 

ʿ̛т̌ет 

Кˀ˄ʦ 

Л̛̛̦я 

ʿ̛т̌ет 

˃ˁʦʿ 

Л̛̛̦я 

ʿ̛т̌ет 

˃ˁʦʿ 

Л̛̛̦я 

ʿ̛т̌ет 

˃ˁʦʿ 

Л̛̛̦я 

ʿ̛т̌ет 

ˉʻˁ180-

1024 

Л̛̛̦я 

ʿ̛т̌ет 

ˀʿ-100 

Л̛̛̦я 

ʿ̛т̌ет 

ʦʺЭ-6 ʙ˔.˔˓ 0,90 0,80 0,85 0,80 0,85 1 0,70 cos φ 0,90 0,80 0,80 0,80 0,80 0,60 0,80 tan φ 0,48 0,74 0,74 0,74 0,74 1,3 0,74 ʟ˓.˕˓ = Sːˑˏ ∙ ʙ˔.˔˓ ∙ cos φ, 
кʦт 

243 40,32 16 40,32 25,16 1,2 28 Q˓.˕˓ = ʟ˓.˕˓ ∙ tan φ, 
к̬̏̌ 

116,64 29,84 11,84 29,84 18,62 1,56 20,74 S = √ʟ˓.˕˓ଶ + Q˓.˕˓ଶ, 
кʦт 

269,54 50,16 19,90 50,16 31,30 1,9 34,84 𝐼 = ܵ √͵ ∙ ͸⁄ , ʤ 25,93 4,82 1,91 4,82 3,01 0,18 3,52 

ʿ̛̬̦ят̼̜ к̌̍ел̽ ˁʥˌʦ-6 

ϭ;ϯ̵ϭϮϬͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϯϱͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϯϱͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϳϬͿ 
ˁʥˌʦ-6 

ϭ;ϯ̵ϭϮϬͿ 
КʧЭʻ-6  

ϭ;ϯ̵ϯϱͿ 
КʧЭʻ-6  

ϭ;ϯ̵ϳϬͿ 
ˈ̬̌̌кте̛̬̭т̛к̌ 
п̛̬̦ято̐о КЛ: rˑ X୭ 

 

 

0,245 

0,365 

 

 

0,885 

0,336 

 

 

0,885 

0,336 

 

 

0,885 

0,336 

 

 

0,245 

0,365 

 

 

0,885 

0,336 

 

 

0,420 

0,308 

Го̛̬̚о̦т -ϭϭϴϬ ̥ 

Дл̛̦̌ уч̭̌тк̌, ̥ 1400 200 100 300 100 100 100 Sːˑˏ, кʦт 300 25 25 63 15 2 50 ʙ˔.˔˓ 0,90 0,80 0,80 0,80 0,85 1 0,70 cos φ 0,90 0,80 0,80 0,80 0,80 0,60 0,80 tan φ 0,48 0,74 0,74 0,74 0,74 1,3 0,74 ʟ˓.˕˓ = Sːˑˏ ∙ ʙ˔.˔˓ ∙ cos φ, 
кʦт 

243 16 16 40,32 10,2 1,2 28 Q˓.˕˓ = ʟ˓.˕˓ ∙ tan φ,  

к̬̏̌ 
116,64 11,84 11,84 29,84 7,55 1,56 20,74 S = √ʟ˓.˕˓ଶ + Q˓.˕˓ଶ

, 

кʦт 

269,54 19,90 19,90 50,16 12,69 1,9 34,84 𝐼 = ܵ √͵ ∙ ͸⁄ , ʤ 25,93 1,91 1,91 4,82 1,22 0,18 3,52 

ʿ̛̬̦ят̼̜ к̌̍ел̽ ˁʥˌʦ-6 

ϭ;ϯ̵ϭϮϬͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϯϱͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϯϱͿ 
ˁʥʻ-6  

ϭ;ϯ̵ϳϬͿ 
КʧЭʻ-6  

ϭ;ϯ̵ϯϱͿ 
КʧЭʻ-6  

ϭ;ϯ̵ϯϱͿ 
КʧЭʻ-6  

ϭ;ϯ̵ϳϬͿ 
ˈ̬̌̌кте̛̬̭т̛к̌ 
п̛̬̦ято̐о КЛ: rˑ X୭ 

 

 

0,245 

0,365 

 

 

0,885 

0,336 

 

 

0,885 

0,336 

 

 

0,420 

0,308 

 

 

0,885 

0,336 

 

 

0,885 

0,336 

 

 

0,420 

0,308 
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7  Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ ɉȾɆ ɋȺɌ R1700G ɜ ɩɪɨɰɟɫɫɟ    
ɪɟɦɨɧɬɚ ɜ ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ» ɉȺɈ ɇɨɪɢɥɶɫɤɢɣ 
ɧɢɤɟɥɶ. 

 

ȼ     ɩɨɫɥɟɞɧɢɟ    ɝɨɞɵ,    ɩɪɢ    ɜɟɞɟɧɢɢ    ɩɨɞɡɟɦɧɨɣ    ɪɚɡɪɚɛɨɬɤɢ  
ɦɟɫɬɨɪɨɠɞɟɧɢɣ  ɩɨɥɟɡɧɵɯ    ɢɫɤɨɩɚɟɦɵɯ,      ɭɫɬɚɧɨɜɢɥɚɫɶ     ɬɟɧɞɟɧɰɢɹ     ɩɟɪɟɯɨɞɚ   
ɧɚ    ɞɨɛɵɱɭ   ɫɢɫɬɟɦɚɦɢ     ɪɚɡɪɚɛɨɬɤɢ   ɫ   ɫɚɦɨɨɛɪɭɲɟɧɢɟɦ    ɪɭɞɵ.   Ɉɞɢɧ   ɢɡ 
ɮɚɤɬɨɪɨɜ,   ɜɥɢɹɸɳɢɣ      ɧɚ    ɩɟɪɟɯɨɞ       ɤ       ɬɚɤɨɦɭ       ɫɩɨɫɨɛɭ     ɞɨɛɵɱɢ, —  
ɛɨɥɟɟ     ɢɧɬɟɧɫɢɜɧɨɟ     ɢɫɩɨɥɶɡɨɜɚɧɢɟ      ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ     
ɦɚɲɢɧ     (ɉȾɆ)   ɤɨɜɲɟɜɨɝɨ     ɬɢɩɚ.   ȼ   ɧɚɲɢ   ɞɧɢ   ɞɚɧɧɵɣ   ɬɢɩ   ɩɨɝɪɭɡɨɱɧɨɝɨ   
ɝɨɪɧɨɝɨ   ɨɛɨɪɭɞɨɜɚɧɢɹ   ɹɜɥɹɟɬɫɹ   ɫɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ   ɛɥɚɝɨɞɚɪɹ   
ɜɵɫɨɤɨɣ    ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ.   Ȼɨɥɟɟ   ɬɨɝɨ,   ɧɨɜɵɟ   ɝɨɪɧɨɪɭɞɧɵɟ   
ɩɪɟɞɩɪɢɹɬɢɹ   ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɫ ɭɱɟɬɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉȾɆ. ɉɪɢɦɟɧɟɧɢɟ ɉȾɆ ɜ 
ɩɪɨɰɟɫɫɟ ɞɨɛɵɱɢ ɪɭɞɵ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɧɚɱɚɥɨ 70-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ. Ɉɞɧɚɤɨ, 
ɩɟɪɜɵɟ ɦɚɲɢɧɵ ɛɵɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ, ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ ɧɟ 
ɩɪɟɜɵɲɚɥɚ 1 ɤɭɛ. ɦ. 

Ɋɨɥɶ ɬɪɚɧɫɩɨɪɬɚ ɜ ɝɨɪɧɨɦ ɞɟɥɟ ɨɱɟɧɶ ɜɟɥɢɤɚ. Ʉɚɩɢɬɚɥɶɧɵɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɝɪɭɡɨɜ ɫɨɫɬɚɜɥɹɸɬ ɜ ɫɪɟɞɧɟɦ 
50-60 % ɨɬ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ ɞɨɛɵɱɭ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɨɱɟɧɶ ɜɚɠɧɨ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɲɢɧ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ɍɚɥɧɚɯɫɤɢɣ ɪɭɞɧɵɣ ɭɡɟɥ (ɬɟɪɪɢɬɨɪɢɹ ɨɤɨɥɨ 100 ɤɦ2) ɪɚɫɩɨɥɨɠɟɧ ɜ ɇɨɪɢɥɶɫɤɨɦ 
ɝɨɪɧɨ-ɩɪɨɦɵɲɥɟɧɧɨɦ ɪɚɣɨɧɟ ɧɚ ɩɪɚɜɨɛɟɪɟɠɶɟ ɪɟɤɢ ɇɨɪɢɥɶɫɤɨɣ.  ȼ ɩɪɟɞɟɥɚɯ 
ɪɭɞɧɨɝɨ ɭɡɥɚ ɜɵɞɟɥɹɸɬɫɹ ɞɜɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɭɥɶɮɢɞɧɵɯ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɯ 
ɪɭɞ: Ɍɚɥɧɚɯɫɤɨɟ ɢ Ɉɤɬɹɛɪɶɫɤɨɟ.    

ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɩɥɨɳɚɞɶ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬɧɨɫɢɬɫɹ ɤ 
Ⱦɭɞɢɧɫɤɨɦɭ ɪɚɣɨɧɭ Ɍɚɣɦɵɪɫɤɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
Ɋɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɬ.ɤ. Ʉɥɢɦɚɬ ɪɚɣɨɧɚ 
ɫɭɪɨɜɵɣ ɉɨɥɹɪɧɵɣ.. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɜɧɚ 8, 6 ɝɪɚɞɭɫɚ.              
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɤɥɢɦɚɬɚ ɹɜɥɹɸɬɫɹ ɫɢɥɶɧɵɟ ɜɟɬɪɵ, ɧɚɢɛɨɥɟɟ ɱɚɫɬɵɟ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ.   ȼ Ɋɨɫɫɢɢ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɛɵɜɚɟɬɫɹ 91% ɠɟɥɟɡɧɵɯ ɪɭɞ, ɛɨɥɟɟ 
70% ɪɭɞ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ 60% ɭɝɥɹ. ȿɫɥɢ ɭɱɟɫɬɶ, ɱɬɨ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɝɥɭɛɢɧɵ 
ɲɚɯɬɵ ɞɨɥɹ ɡɚɬɪɚɬ ɧɚ ɩɨɞɡɟɦɧɵɣ  ɬɪɚɧɫɩɨɪɬ ɞɨɯɨɞɢɬ ɞɨ 55–60% ɜ ɨɛɳɟɣ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ, ɬɨ ɜɩɨɥɧɟ ɨɱɟɜɢɞɧɵɦ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɬɟɡɢɫ ɨ ɬɨɦ, ɱɬɨ ɜɨɩɪɨɫɵ ɪɚɡɜɢɬɢɹ ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ ɬɪɚɧɫɩɨɪɬɚ  
ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ  ɢɡ ɨɫɧɨɜɧɵɯ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɡɪɚɛɨɬɨɤ. 

ɐɟɥɶ: ɉɨɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɪɧɵɯ ɦɚɲɢɧ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɣ, ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 
ɤɨɜɲɚ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ CAT R1700G 

ɂɡɧɚɲɢɜɚɧɢɟ ɞɟɬɚɥɟɣ ɩɪɨɢɫɯɨɞɢɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɨɬɪɚɫɥɹɯ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɋɚɦɵɟ ɷɤɫɬɪɟɦɚɥɶɧɵɟ ɢɡɧɚɲɢɜɚɸɳɢɟ ɮɚɤɬɨɪɵ ɢɫɩɵɬɵɜɚɸɬ 
ɦɚɲɢɧɵ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

  

Иɡɦ. Лɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫɶ Даɬа 

Лɢɫɬ 

154 
ɂȽȾȽɢȽ ɋɎɍ.Ⱦɉ- 21.05.04.09 – 2021 ɉɁ 



Ɂɚɞɚɱɚ: Ɂɚɞɚɱɚ ɫɩɟɰ. ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɟɬɫɹ, ɜ  
ɦɨɞɟɪɧɢɡɚɰɢɢ  ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ ɉȾɆ ɋȺɌ R1700G. 

ɂɡɧɨɫ ɞɟɬɚɥɟɣ ɦɨɠɟɬ ɧɚɫɬɭɩɢɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɜɢɬɢɹ ɭɫɬɚɥɨɫɬɧɵɯ ɹɜɥɟɧɢɣ, 
ɢɦɟɸɳɢɯ ɬɟɪɦɢɱɟɫɤɭɸ, ɥɢɛɨ ɤɨɧɬɚɤɬɧɭɸ ɩɪɢɪɨɞɭ, ɪɚɡɜɢɬɢɹ ɷɪɨɡɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɹɜɥɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɢɡɧɚɲɢɜɚɧɢɹ ɫɯɜɚɬɵɜɚɧɢɟɦ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ. 

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ ɉȾɆ ɋȺɌ R1700G ɜ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɚ 
ɦɨɠɟɬ ɢɞɬɢ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɧɚɩɪɚɜɥɟɧɢɹɦ, ɭɜɟɥɢɱɟɧɢɹ   ɩɪɨɱɧɨɫɬɢ ɪɚɛɨɱɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ. Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɷɬɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ 
ɭɩɪɨɱɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɢɡɧɨɫɨɫɬɨɣɤɢɦɢ ɩɨɤɪɵɬɢɹɦɢ. 

  - ɧɚɩɥɚɜɤɚ  
  - ɧɚɩɵɥɟɧɢɟ 
 

 

7.1  Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋȺɌ R1700G 
 
ɉɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɚɹ ɦɚɲɢɧɚ  ɋȺɌ R1700G  ɪɚɫɫɱɢɬɚɧɚ  ɧɚ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 14ɬ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɝɪɭɡɨɱɧɵɯ ɢ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɪɚɛɨɬ.  Ɇɚɲɢɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ ɫ ɬɜɟɪɞɵɦɢ ɩɨɪɨɞɚɦɢ.   

ɉɨɞɡɟɦɧɵɣ ɩɨɝɪɭɡɱɢɤ R1700G ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɬɨɧɧɭ ɨɩɟɪɚɰɢɣ ɡɚɝɪɭɡɤɢ ɢ 
ɨɬɤɚɬɤɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ.         

Ȼɥɚɝɨɞɚɪɹ ɤɨɦɩɚɤɬɧɨɣ ɢ ɩɪɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɞɨɛɫɬɜɭ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɪɟɜɨɫɯɨɞɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɞɥɢɬɟɥɶɧɵɣ 
ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɧɢɡɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ. Ʉɨɧɫɬɪɭɤɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɨɦɮɨɪɬɧɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ ɢ ɞɥɢɬɟɥɶɧɵɣ 
ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɚɹ ɦɚɲɢɧɚ  ɋȺɌ R1700G  ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 7.1 ɢ ɢɯ ɦɨɞɢɮɢɤɚɰɢɢ ɜɵɩɭɫɤɚɟɦɵɟ ɤɨɦɩɚɧɢɟɣ Caterpillar. 

Ʉɨɦɩɚɧɢɹ Caterpillar ɩɪɟɞɥɚɝɚɟɬ ɲɢɪɨɤɢɣ ɜɵɛɨɪ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ 
ɦɚɲɢɧ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɫ ɰɟɥɶɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɭɞɟɥɶɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɩɟɪɟɜɨɡɤɢ ɦɚɬɟɪɢɚɥɚ. 

Ɇɨɞɟɥɶ ɋȺɌ R1300G ɨɫɧɚɳɟɧɚ ɦɨɞɟɥɶɸ ɞɜɢɝɚɬɟɥɹ Cat® 3306B DITA, 
ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɝɥɚɫɧɨ SAE J1995 123 ɤȼɬ, ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ 
6800 ɤɝ. Ȼɥɚɝɨɞɚɪɹ ɤɨɦɩɚɤɬɧɨɣ ɢ ɩɪɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜɵɫɨɤɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɝɨɪɧɨɣ ɦɚɫɫɵ ɜ ɭɫɥɨɜɢɹɯ 
ɩɨɞɡɟɦɧɵɯ ɲɚɯɬ. 
     Ɇɨɞɟɥɶ ɋȺɌ R1600H ɫ ɞɜɢɝɚɬɟɥɟɦ Cat® C11 ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɝɥɚɫɧɨ SAE 
J1995 208 ɤȼɬ, ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ  10200 ɤɝ. ɋɩɨɫɨɛɟɧ ɜɵɩɨɥɧɹɬɶ 
ɫɚɦɵɟ ɬɪɭɞɨɟɦɤɢɟ ɪɚɛɨɬɵ ɧɚ ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. Ȼɥɚɝɨɞɚɪɹ 
ɤɨɦɩɚɤɬɧɨɣ ɢ ɩɪɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɞɨɛɫɬɜɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɪɟɜɨɫɯɨɞɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢ 
ɧɢɡɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ. 
 

Иɡɦ. Лɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫɶ Даɬа 

Лɢɫɬ 

155 
ɂȽȾȽɢȽ ɋɎɍ.Ⱦɉ- 21.05.04.09 – 2021 ɉɁ 



Ɇɨɞɟɥɶ ɋȺɌ R1700G ɫ ɞɜɢɝɚɬɟɥɟɦ Cat® C11 ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɝɥɚɫɧɨ 
SAE J1995 263 ɤȼɬ,  ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ 12500 ɤɝ,  ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ 
ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 
ɬɨɧɧɭ ɨɩɟɪɚɰɢɣ ɡɚɝɪɭɡɤɢ ɢ ɨɬɤɚɬɤɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ. 

Ɇɨɞɟɥɶ ɋȺɌ R1700 ɫ ɞɜɢɝɚɬɟɥɟɦ Cat® C13, ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ — ISO 14396 
269 ɤȼɬ, ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ 15000 ɤɝ. ɉɨɥɭɱɢɥ ɛɨɥɶɲɨɟ ɞɨɫɬɢɠɟɧɢɟ 
ɜ ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɦɚɲɢɧ, ɢɧɬɟɝɪɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ ɜɵɛɪɨɫɨɜ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

Ɇɨɞɟɥɶ CAT R2900 ɫ ɦɨɞɟɥɶɸ ɞɜɢɝɚɬɟɥɹ CAT® C15, ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ — 
ISO 14396 305 ɤȼɬ, ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ 17200 ɤɝ, ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɦɨɞɟɥɶ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ, ɬɟɩɟɪɶ ɨɛɨɪɭɞɨɜɚɧɚ 
ɧɨɜɟɣɲɟɣ ɫɢɫɬɟɦɨɣ ɤɨɧɬɪɨɥɹ ɜɵɛɪɨɫɨɜ. Ȼɥɚɝɨɞɚɪɹ ɞɜɢɝɚɬɟɥɸ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɫɬɚɧɞɚɪɬɭ Stage V ȿɋ, ɢ 
ɫɢɫɬɟɦɟ ɞɨɨɱɢɫɬɤɢ, ɧɨɜɚɹ ɦɨɞɟɥɶ R2900 ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɥɨɝɢɱɧɨɣ ɢ ɬɢɯɨɣ, ɚ 
ɬɚɤɠɟ ɨɫɬɚɟɬɫɹ ɜɟɪɧɨɣ ɫɜɨɟɦɭ ɧɚɫɥɟɞɢɸ ɞɨɥɝɨɫɪɨɱɧɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

 

 

Ɋɢɫɭɧɨɤ 7.1- ɋȺɌ R1700G 
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Ɍɚɛɥɢɰɚ 7.1  ɉɚɪɚɦɟɬɪɵ ɢ ɩɨɤɚɡɚɬɟɥɢ ɦɨɞɟɥɢ ɋȺɌ R1700G 
 Ⱦɜɢɝɚɬɟɥɶ 

Ɇɨɞɟɥɶ ɞɜɢɝɚɬɟɥɹ 
    

   Cat® C11 ACERT™ 
 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
 

1 800 ɨɛ/ɦɢɧ 
 

ɉɨɥɧɚɹ ɦɨɳɧɨɫɬɶ – SAE J1995 241/263 ɤȼɬ 323/353ɥ.ɫ. 
 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ – SAE J1349 218/241 ɤȼɬ 293/353 ɥ.ɫ. 
 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ – ISO 9249 
 

218/241 ɤȼɬ 293/353 ɥ.ɫ. 
 

 
ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ – 80/1269/EEC 

 
218/241 ɤȼɬ 293/353 ɥ.ɫ. 
 

Ⱦɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ 130 ɦɦ 5,1 ɞɸɣɦɚ 
 

ɏɨɞ ɩɨɪɲɧɹ 140 ɦɦ 5,5 ɞɸɣɦɚ 
 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ ɞɜɢɝɚɬɟɥɹ 11,1 ɥ 680 ɞɸɣɦɨɜ3 
 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ 
1-ɹ ɩɟɪɟɞɧɹɹ ɩɟɪɟɞɚɱɚ 4,7 ɤɦ/ɱ 2,9 ɦɢɥɢ/ɱ 

 
2-ɹ ɩɟɪɟɞɧɹɹ ɩɟɪɟɞɚɱɚ 8,3 ɤɦ/ɱ 5,2 ɦɢɥɢ/ɱ 

 
3-ɹ ɩɟɪɟɞɧɹɹ ɩɟɪɟɞɚɱɚ 14,3 ɤɦ/ɱ 8,9 ɦɢɥɢ/ɱ 
4-ɹ ɩɟɪɟɞɧɹɹ ɩɟɪɟɞɚɱɚ 24,1 ɤɦ/ɱ 15 ɦɢɥɶ/ɱ 

 
1-ɹ ɡɚɞɧɹɹ ɩɟɪɟɞɚɱɚ 5,4 ɤɦ/ɱ 3,3 ɦɢɥɢ/ɱ 

 
2-ɹ ɡɚɞɧɹɹ ɩɟɪɟɞɚɱɚ 9,4 ɤɦ/ɱ 5,8 ɦɢɥɢ/ɱ 

 
3-ɹ ɡɚɞɧɹɹ ɩɟɪɟɞɚɱɚ 16,4 ɤɦ/ɱ 10,2 ɦɢɥɢ/ɱ 

 
4-ɹ ɡɚɞɧɹɹ ɩɟɪɟɞɚɱɚ 25,3 ɤɦ/ɱ 15,7 ɦɢɥɢ/ɱ 

 
Ɍɢɩ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ  
Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɱ  4 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɇɨɦɢɧɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 12 500 ɤɝ 27 558 ɮɭɧɬɨɜ 

 
ɇɨɦɢɧɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – ɨɬɤɚɬɤɚ 14 000 ɤɝ 30 865 ɮɭɧɬɨɜ 

 
ɉɨɥɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɦɚɫɫɚ ɦɚɲɢɧɵ 52 500 ɤɝ 115 745 ɮɭɧɬɨɜ 

 
ɋɬɚɬɢɱɟɫɤɚɹ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɚɹ ɧɚɝɪɭɡɤɚ 
ɫɬɪɟɥɵ, ɩɪɹɦɚɹ, ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 

31 781 ɤɝ 70 065 ɮɭɧɬɨɜ 
 

ɍɫɢɥɢɟ ɨɬɪɵɜɚ (SAE) 20 885 ɤɝ 46 051 ɮɭɧɬ 
 

ɇɨɦɢɧɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɝɪɭɡɨɜɢɤɚ 

12 500 ɤɝ 27 558 ɮɭɧɬɨɜ 
 

ɋɬɚɬɢɱɟɫɤɚɹ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɚɹ ɧɚɝɪɭɡɤɚ 
ɫɬɪɟɥɵ ɫ ɩɨɥɧɵɦ ɩɨɜɨɪɨɬɨɦ, ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ 

26 306 ɤɝ 57 995 ɮɭɧɬɨɜ 
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Ɇɚɫɫɚ 

  Ȼɟɡ ɝɪɭɡɚ 38 500 ɤɝ 84 878 ɮɭɧɬɨɜ 

  ɉɟɪɟɞɧɢɣ ɦɨɫɬ 16 940 ɤɝ 37 346 ɮɭɧɬɨɜ 
 

   Ɂɚɞɧɢɣ ɦɨɫɬ 21 560 ɤɝ 47 532 ɮɭɧɬɚ 
 

   ɋ ɝɪɭɡɨɦ 51 000 ɤɝ 112 436 ɮɭɧɬɨɜ 
 

   ɉɟɪɟɞɧɢɣ ɦɨɫɬ 37 077 ɤɝ 81 741 ɮɭɧɬ 
 

    Ɂɚɞɧɢɣ ɦɨɫɬ 13 923 ɤɝ  30 695 ɮɭɧɬɨɜ 
 

ɋ ɝɪɭɡɨɦ – ɨɬɤɚɬɤɚ 52 500 ɤɝ 115 743 ɮɭɧɬɚ 
 

Ɋɚɡɦɟɪ ɲɢɧɵ 26,5 × 25–36 ɫɥɨɟɜ STMS L5S 
 

 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɨɞɴɟɦ 6,8 ɫ 
Ɋɚɡɝɪɭɡɤɚ ɤɨɜɲɚ 2,9 

 
Ɉɩɭɫɤɚɧɢɟ ɩɨɪɨɠɧɟɝɨ ɤɨɜɲɚ 
ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ 
 

2,4 ɫ 

Ɉɛɳɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ 12,1 ɫ 

 
ɋɬɚɧɞɚɪɬɵ 

Ɍɨɪɦɨɡɚ ISO3450, AS2958.1, 
CAN-CSA424.30-M90 

Ʉɚɛɢɧɚ/FOPS BS EN ISO3449, SAEJ231, 
AS2294.3 

Ʉɚɛɢɧɚ/ROPS ISO3471, SAEJ1040, 
AS2294.2, EN13510 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɟɣ 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ – ɫɬɚɧɞ. 5,7 ɦ3 7,5 ɹɪɞɚ3 
 

ɒɢɪɢɧɚ ɤɨɜɲɚ (ɩɨ ɪɟɠɭɳɟɣ ɤɪɨɦɤɟ) 2 772 ɦɦ 109,1 ɞɸɣɦɚ 
 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ – ɞɨɩɨɥɧɢɬɟɥɶɧɨ 4,6 ɦ3 6 ɹɪɞɨɜ3 
 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ – ɞɨɩɨɥɧɢɬɟɥɶɧɨ 5 ɦ3 ,5 ɹɪɞɚ3 
 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ – ɞɨɩɨɥɧɢɬɟɥɶɧɨ 6,6 ɦ3 8,6 ɹɪɞɚ3 
 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ – ɞɨɩɨɥɧɢɬɟɥɶɧɨ 7,3 ɦ3  9,5 ɹɪɞɚ3 
 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ – ɞɨɩɨɥɧɢɬɟɥɶɧɨ 8,8 ɦ3 11,5 ɹɪɞɚ3 
 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ – ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
(ɷɠɟɤɬɨɪ) 

5,6 ɦ3 7,3 ɹɪɞɚ3 
 

                                                ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɜɨɪɨɬɚ 
ȼɧɟɲɧɢɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ** 6 878 ɦɦ 270,8 ɞɸɣɦɚ 
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ȼɧɭɬɪɟɧɧɢɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ** 

 
3 229 ɦɦ 127,1 ɞɸɣɦɚ 

Ʉɚɱɚɧɢɟ ɨɫɢ 8º 
ɍɝɨɥ ɢɡɥɨɦɚ 44º 

 
ȼɦɟɫɬɢɦɨɫɬɶ ɡɚɩɪɚɜɨɱɧɵɯ ɟɦɤɨɫɬɟɣ 

Ʉɚɪɬɟɪ ɞɜɢɝɚɬɟɥɹ ɫ ɮɢɥɶɬɪɨɦ 34 ɥ 8,98 ɝɚɥɥɨɧɚ 
 

Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ 47 ɥ 12,4 ɝɚɥɥɨɧɚ 
 

Ƚɢɞɪɨɛɚɤ 125 ɥ 33 ɝɚɥɥɨɧɚ 
 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ 63 ɥ 16,6 ɝɚɥɥɨɧɚ 
 

ɉɟɪɟɞɧɢɣ ɞɢɮɮɟɪɟɧɰɢɚɥ ɢ ɛɨɪɬɨɜɵɟ 61 ɥ 16,1 ɝɚɥɥɨɧɚ 
 

Ɂɚɞɧɢɣ ɞɢɮɮɟɪɟɧɰɢɚɥ ɢ ɛɨɪɬɨɜɵɟ ɪɟɞɭɤɬɨɪɵ 61 ɥ 16,1 ɝɚɥɥɨɧɚ 
 

ɉɟɪɟɞɧɢɣ ɞɢɮɮɟɪɟɧɰɢɚɥ ɢ ɛɨɪɬɨɜɵɟ 
ɪɟɞɭɤɬɨɪɵ (ɫ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɦ ɦɨɫɬɚ) 
 

90 ɥ 23,8 ɝɚɥɥɨɧɚ 
 

Ɂɚɞɧɢɣ ɞɢɮɮɟɪɟɧɰɢɚɥ ɢ ɛɨɪɬɨɜɵɟ ɪɟɞɭɤɬɨɪɵ 
(ɫ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɦ ɦɨɫɬɚ) 

90 ɥ 23,8 ɝɚɥɥɨɧɚ 
 

Ɍɨɩɥɢɜɧɵɣ ɛɚɤ 570 ɥ 150,5 ɝɚɥɥɨɧɚ 
 

ȼɬɨɪɨɣ ɬɨɩɥɢɜɧɵɣ ɛɚɤ (ɩɪɢ ɧɚɥɢɱɢɢ) 420 ɥ 111 ɝɚɥɥɨɧɨɜ 
 

 

 

7.1.1   Ⱦɜɢɝɚɬɟɥɶ 
 

Ⱦɜɢɝɚɬɟɥɶ Caterpillar® C11 ɫ ɬɟɯɧɨɥɨɝɢɟɣ ACERT™ ɨɛɥɚɞɚɟɬ ɩɨɜɵɲɟɧɧɨɣ 
ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɜɵɫɨɤɨɣ ɦɨɳɧɨɫɬɶɸ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ. Ⱦɜɢɝɚɬɟɥɶ ɨɬɥɢɱɚɟɬɫɹ 
ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ, ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ, ɛɨɥɟɟ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ 
ɬɨɤɫɢɱɧɨɫɬɢ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɢ ɲɭɦɚ, ɚ ɬɚɤɠɟ ɛɨɥɟɟ ɧɢɡɤɢɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ.  

 Ⱦɜɢɝɚɬɟɥɶ Cat C11 ɫ ɬɟɯɧɨɥɨɝɢɟɣ ACERT™ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɭɪɨɜɧɹ 3 
Ⱥɝɟɧɬɫɬɜɚɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɋɒȺ ɢ ɬɪɟɛɨɜɚɧɢɹɦ Stage III 
ȿɜɪɨɩɟɣɫɤɨɝɨ ɋɨɸɡɚ. ɗɮɮɟɤɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɬɨɩɥɢɜɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɨɟ 
ɪɟɚɝɢɪɨɜɚɧɢɟ, ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ 
ɫɥɭɠɛɵ. ɇɚ ɞɜɢɝɚɬɟɥɟ ɭɫɬɚɧɨɜɥɟɧ ɧɨɜɵɣ ɥɟɝɤɢɣ ɢ ɩɪɨɱɧɵɣ ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ 
ɢɡɹɳɧɨɣ ɮɨɪɦɵ.  

Ȼɨɥɶɲɨɣ ɡɚɩɚɫ ɩɨ ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɩɪɟɜɡɨɣɞɟɧɧɭɸ 
ɪɚɛɨɬɭ ɧɚ ɩɪɟɞɟɥɶɧɵɯ ɧɚɝɪɭɡɤɚɯ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɜɪɟɡɚɧɢɢ, ɨɬɤɚɬɟ ɢ 
ɩɪɟɨɞɨɥɟɧɢɢ ɤɪɭɬɵɯ ɭɤɥɨɧɨɜ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɨɱɤɚɦ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɫɨɤɪɚɳɚɟɬ ɪɚɛɨɱɢɣ ɰɢɤɥ.  
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Ɇɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɞɢɚɬɨɪɚ ɫ ɩɨɜɨɪɨɬɧɨ-ɨɬɤɢɞɧɨɣ ɪɟɲɟɬɤɨɣ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɞɥɹ ɱɢɫɬɤɢ ɢ ɪɟɦɨɧɬɚ. ȼɫɬɪɨɟɧɧɵɣ ɜ ɪɚɞɢɚɬɨɪ 
ɭɤɚɡɚɬɟɥɶ ɭɪɨɜɧɹ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɛɟɡɨɩɚɫɧɨ ɢ ɛɵɫɬɪɨ 
ɜɵɩɨɥɧɹɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɩɪɨɜɟɪɤɢ. Ɇɚɫɥɹɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬ ɨɬɜɨɞ 
ɬɟɩɥɚ ɨɬ ɩɨɪɲɧɟɣ ɢ ɩɪɨɞɥɟɜɚɟɬ ɢɯ ɫɪɨɤ ɫɥɭɠɛɵ.  

ɍɩɪɚɜɥɹɟɬ ɪɚɛɨɬɨɣ ɋɢɫɬɟɦɚ ADEM™ IV. ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɤɥɚɩɚɧɨɜ 
ɬɨɩɥɢɜɧɵɯ ɮɨɪɫɭɧɨɤ ɢ ɨɬɫɥɟɠɢɜɚɟɬ ɜɩɪɵɫɤ ɬɨɩɥɢɜɚ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɜɵɫɨɬɧɭɸ ɤɨɦɩɟɧɫɚɰɢɸ ɢ ɨɩɨɜɟɳɚɟɬ ɨɛ 
ɨɝɪɚɧɢɱɟɧɢɢ ɮɢɥɶɬɪɚɰɢɢ ɜɨɡɞɭɯɚ. Ɍɭɪɛɨɧɚɞɞɭɜ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ. 
ȼɨɡɞɭɲɧɨɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ 
ɢ ɛɨɥɟɟ ɩɥɨɬɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɰɢɥɢɧɞɪɵ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɩɨɥɧɨɟ 
ɫɝɨɪɚɧɢɟ ɬɨɩɥɢɜɚ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ 
ɢ ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ. ɗɥɟɤɬɪɨɧɧɚɹ ɫɢɫɬɟɦɚ 
ɜɩɪɵɫɤɚ ɬɨɩɥɢɜɚ (EUI). ɉɪɨɜɟɪɟɧɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɹɦɨɝɨ ɜɩɪɵɫɤɚ 
ɬɨɩɥɢɜɚ ɩɨɞ ɛɨɥɶɲɢɦ ɞɚɜɥɟɧɢɟɦ ɨɬɫɥɟɠɢɜɚɟɬ ɤɨɦɚɧɞɵ ɨɩɟɪɚɬɨɪɚ ɢ ɩɨɤɚɡɚɧɢɹ 
ɞɚɬɱɢɤɨɜ, ɨɛɟɫɩɟɱɢɜɚɹ ɨɩɬɢɦɚɥɶɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ. 

 Ʉɨɧɫɬɪɭɤɰɢɹ Caterpillar ɜ ɜɢɞɟ ɰɟɥɶɧɨɝɨ ɱɭɝɭɧɧɨɝɨ ɛɥɨɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. Ɍɪɟɛɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ (15 ɩɪɨɦɢɥɥɟ) ɢ ɦɚɥɨɡɨɥɶɧɨɝɨ ɦɨɬɨɪɧɨɝɨ 
ɦɚɫɥɚ CJ-4. 
 

 Ɍɚɛɥɢɰɚ 7.2  –  Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ⱦȼɋ 

 

ɋɢɥɨɜɚɹ ɩɟɪɟɞɚɱɚ - ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɫ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɩɨɞ ɧɚɝɪɭɡɤɨɣ Caterpillar, 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɚɜɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɫɤɨɪɨɫɬɟɣ, ɜɵɫɨɤɢɣ ɄɉȾ ɩɟɪɟɞɚɱɢ 
ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɢ ɧɚɞɟɠɧɨɫɬɶ ɜ ɫɚɦɵɯ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɥɚɧɟɬɚɪɧɚɹ ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɫ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɩɨɞ ɧɚɝɪɭɡɤɨɣ. 
ɑɟɬɵɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɩɥɚɧɟɬɚɪɧɚɹ ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɫ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɩɨɞ 
ɧɚɝɪɭɡɤɨɣ ɢ ɞɜɢɝɚɬɟɥɶ Caterpillar C11 ɫ ɬɟɯɧɨɥɨɝɢɟɣ ACERT™ ɨɛɪɚɡɭɸɬ ɟɞɢɧɵɣ 
ɦɨɞɭɥɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɟɪɟɞɚɱɭ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ 
ɪɚɛɨɱɢɯ ɫɤɨɪɨɫɬɟɣ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɨɞɭɥɹɰɢɨɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɚɜɧɨɟ 
ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɟɪɟɞɚɱ ɢ ɫɧɢɠɚɟɬ ɧɚɝɪɭɡɤɭ ɧɚ ɤɨɦɩɨɧɟɧɬɵ. ɒɟɫɬɟɪɧɢ ɩɪɢɜɨɞɚ 
ɧɚɫɨɫɚ ɢ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɫɨɡɞɚɸɬ ɦɚɥɨ ɲɭɦɚ ɛɥɚɝɨɞɚɪɹ ɩɨɜɵɲɟɧɧɨɦɭ  

ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɟɪɟɤɪɵɬɢɹ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɜɨɞɚ ɧɚɫɨɫɚ ɢ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɥɨɬɧɨ ɩɨɞɨɝɧɚɧɧɵɟ  ɲɟɫɬɟɪɟɧɧɵɟ ɩɟɪɟɞɚɱɢ ɫ ɜɵɫɨɤɢɦ 

Ɇɨɞɟɥɶ Ⱦȼɋ Cat® C11 Cat® 3306B DITA 

ɇɨɦɢɧɚɥɶɧɚɹ  ɦɨɳɧɨɫɬɶ 1800 ɨɛ/ɦɢɧ. 2200 ɨɛ/ɦɢɧ. 

ɉɨɥɧɚɹ ɦɨɳɧɨɫɬɶ 263 ɤȼɬ 123 ɤȼɬ 

ȼɵɬɟɫɧɹɟɦɵɣ ɨɛɴɟɦ 11.1 ɥ 10.5 ɥ 
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ɩɟɪɟɞɚɬɨɱɧɵɦ ɨɬɧɨɲɟɧɢɟɦ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɞɨɫɬɢɝɚɟɬɫɹ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ 
ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 

ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨ ɩɟɪɢɦɟɬɪɭ ɦɧɨɝɨɞɢɫɤɨɜɵɟ ɦɭɮɬɵ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ 
ɫɝɥɚɠɢɜɚɸɬ ɢɧɟɪɰɢɨɧɧɵɟ ɧɚɝɪɭɡɤɢ. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɟɪɟɞɚɱ ɩɪɨɢɫɯɨɞɢɬ ɩɥɚɜɧɨ, ɚ ɫɪɨɤ ɫɥɭɠɛɵ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɉɪɨɱɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ.  

ɉɪɨɜɟɪɟɧɧɚɹ ɩɥɚɧɟɬɚɪɧɚɹ ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɫ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɩɨɞ ɧɚɝɪɭɡɤɨɣ 
ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ ɩɨɞɡɟɦɧɵɯ 
ɝɨɪɧɵɯ ɪɚɛɨɬ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. ɗɥɟɤɬɪɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ ɡɚ ɫɱɟɬ ɩɥɚɜɧɨɝɨ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ 
ɩɨɞ ɧɚɝɪɭɡɤɨɣ. Ƚɢɞɪɨɬɪɚɧɫɮɨɪɦɚɬɨɪ. Ɇɨɳɧɵɣ ɝɢɞɪɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɟɪɟɞɚɟɬ 
ɛɨɥɶɲɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɧɚ ɤɨɥɟɫɚ, ɨɛɟɫɩɟɱɢɜɚɹ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɪɚɛɨɬɵ ɫɢɥɨɜɨɣ ɩɟɪɟɞɚɱɢ.   

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɫ ɷɥɟɤɬɪɨɧɧɵɦ ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɩɨɜɵɲɚɟɬ 
ɤɨɦɮɨɪɬɧɨɫɬɶ ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪɚ ɢ ɨɩɬɢɦɢɡɢɪɭɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ.  

Ɉɩɟɪɚɬɨɪ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɪɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɪɭɱɧɨɣ ɪɟɠɢɦ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ. 
 

 

7.1.2 Ɍɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ 
 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ. Ɉɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ISO 3450. ɉɨɥɧɨɫɬɶɸ 
ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɟ ɦɚɫɥɨ ɩɨɝɪɭɠɟɧɧɵɟ ɞɢɫɤɨɜɵɟ ɬɨɪɦɨɡɚ ɨɫɧɚɳɟɧɵ ɨɬɞɟɥɶɧɵɦ 
ɪɚɛɨɱɢɦ ɬɨɪɦɨɡɧɵɦ ɩɨɪɲɧɟɦ ɢ ɨɬɞɟɥɶɧɵɦ ɩɨɪɲɧɟɦ ɫɬɨɹɧɨɱɧɨɝɨ ɬɨɪɦɨɡɚ. 
ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɬɨɪɦɨɡɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ 
ɪɚɡɞɟɥɟɧɢɸ ɤɨɧɬɭɪɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ. 

 

7.1.3  Гиˇ˓ˑˑ˄ˑ˓˖ˇˑ˅˃ːиˈ 

 
 Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Caterpillar ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ 

ɦɨɳɧɨɫɬɶ ɢ ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ.  
Ɇɨɳɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ Caterpillar ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɟɜɨɫɯɨɞɧɨɟ 

ɭɫɢɥɢɟ ɤɨɩɚɧɢɹ ɢ ɩɨɞɴɟɦɚ ɝɪɭɡɚ, ɚ ɬɚɤɠɟ ɛɵɫɬɪɵɟ ɪɚɛɨɱɢɟ ɰɢɤɥɵ. ɋɢɫɬɟɦɚ 
ɩɨɞɴɟɦɚ ɢ ɧɚɤɥɨɧɚ ɤɨɜɲɚ. Ɂɚ ɫɱɟɬ ɜɵɫɨɤɨɝɨ ɪɚɫɯɨɞɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɚɫɥɚ 
ɞɨɫɬɢɝɚɟɬɫɹ ɛɵɫɬɪɨɟ ɪɟɚɝɢɪɨɜɚɧɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɧɚ ɤɨɦɚɧɞɵ ɨɩɟɪɚɬɨɪɚ, ɚ 
ɬɚɤɠɟ ɛɨɥɶɲɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ.  

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɰɢɥɢɧɞɪɵ ɩɨɞɴɟɦɚ ɢ ɧɚɤɥɨɧɚ ɤɨɜɲɚ, ɢɦɟɸɳɢɟ ɲɬɨɤɢ 
ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ, ɨɬɥɢɱɚɸɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɦɨɳɧɨɫɬɶɸ ɢ 
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ.  

Ⱦɠɨɣɫɬɢɤ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɧɟ ɬɪɟɛɭɸɳɢɣ ɨɬ ɨɩɟɪɚɬɨɪɚ 
ɛɨɥɶɲɢɯ ɭɫɢɥɢɣ, ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɞɧɢɦɚɬɶ ɢ ɧɚɤɥɨɧɹɬɶ ɤɨɜɲ, ɬɟɦ 
ɫɚɦɵɦ ɨɩɬɢɦɢɡɢɪɭɹ ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ.  
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ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ. ȼ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɤɨɧɬɭɪɟ ɩɨɞɴɟɦɚ 
ɤɨɜɲɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɩɨ ɡɚɤɚɡɭ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ 
ɭɫɬɚɧɨɜɥɟɧ ɡɚɩɨɥɧɟɧɧɵɣ ɚɡɨɬɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɚɤɤɭɦɭɥɹɬɨɪ, ɤɨɬɨɪɵɣ 
ɞɟɣɫɬɜɭɟɬ ɤɚɤ ɚɦɨɪɬɢɡɚɬɨɪ ɞɥɹ ɤɨɜɲɚ ɢ ɫɬɪɟɥɵ. Ȼɥɚɝɨɞɚɪɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ 
ɚɤɤɭɦɭɥɹɬɨɪɭ 

ɩɪɨɢɫɯɨɞɢɬ ɝɚɲɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɫɬɪɟɥɵ ɢ ɤɨɜɲɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɧɟɪɨɜɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɧɢɠɚɟɬɫɹ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɦɚɲɢɧɵ ɜ 
ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɛɵɫɬɪɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɛɨɱɢɣ ɰɢɤɥ ɢ ɝɪɭɡ ɧɟ ɜɵɩɚɞɚɟɬ 
ɢɡ ɤɨɜɲɚ. Ȼɨɥɟɟ ɩɥɚɜɧɵɣ ɢ ɤɨɦɮɨɪɬɚɛɟɥɶɧɵɣ ɯɨɞ ɩɨɡɜɨɥɹɟɬ ɭɜɟɪɟɧɧɨ ɞɜɢɝɚɬɶɫɹ 
ɜɨ ɜɪɟɦɹ ɩɨɝɪɭɡɨɱɧɨ- ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɫɨ ɫɤɨɪɨɫɬɶɸ ɫɜɵɲɟ 5 ɤɦ/ɱ (3 ɦɢɥɢ ɜ 
ɱɚɫ).  

Ⱦɨɤɚɡɚɜɲɢɟ ɫɜɨɸ ɧɚɞɟɠɧɨɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɲɥɚɧɝɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
Caterpillar XT™ ɨɬɥɢɱɚɸɬɫɹ ɩɪɟɜɨɫɯɨɞɧɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ ɝɢɛɤɨɫɬɶɸ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɫɢɫɬɟɦɵ ɜ ɫɚɦɵɯ 
ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ. ɉɪɢɝɨɞɧɵɟ ɞɥɹ ɦɧɨɝɨɤɪɚɬɧɨɝɨ   ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɭɮɬɵ ɫ ɤɨɥɶɰɟɜɵɦɢ ɬɨɪɰɨɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɟɜɨɫɯɨɞɧɭɸ 
ɪɚɛɨɬɭ ɛɟɡ ɭɬɟɱɟɤ ɦɚɫɥɚ ɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɭɜɟɥɢɱɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɲɥɚɧɝɨɜ ɜ 
ɫɛɨɪɟ. 

 

              

  7.1.4 Сиˎˑ˅ыˈ эˎˈˏˈː˕ы ˍˑː˔˕˓˖ˍции 

 

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɩɪɨɱɧɚɹ ɢ ɞɨɥɝɨɜɟɱɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɚɦɵɯ 
ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ. 

Ɋɚɦɚ ɩɨɝɪɭɡɨɱɧɨ- ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɭɫɢɥɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ, ɩɪɢɞɚɸɳɢɯ ɟɣ ɜɵɫɨɱɚɣɲɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɜ ɫɚɦɵɯ 
ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɦɚɲɢɧɵ. Ʉɨɦɩɚɧɢɹ Caterpillar ɜɧɟɞɪɹɟɬ ɩɟɪɟɞɨɜɵɟ 
ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɚɦ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɦɚɪɤɨɣ Cat. ɉɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɦɟɬɨɞ 
ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ (FEA).  

ɉɪɨɱɧɚɹ ɫɬɚɥɶɧɚɹ ɪɚɦɚ ɩɪɟɜɨɫɯɨɞɧɨ ɜɵɞɟɪɠɢɜɚɟɬ ɧɚɝɪɭɡɤɢ, ɜɨɡɧɢɤɚɸɳɢɟ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɤɪɭɱɢɜɚɸɳɟɝɨ ɭɫɢɥɢɹ, ɭɞɚɪɨɜ, ɚ ɬɚɤɠɟ ɧɚɝɪɭɡɤɢ, ɜɨɡɧɢɤɚɸɳɢɟ 
ɜɨ ɜɪɟɦɹ ɰɢɤɥɚ ɡɚɝɪɭɡɤɢ. ɉɪɢ ɷɬɨɦ ɨɧɚ ɡɚɳɢɳɚɟɬ ɫɢɥɨɜɭɸ ɩɟɪɟɞɚɱɭ ɢ 
ɤɨɦɩɨɧɟɧɬɵ ɝɢɞɪɨɫɢɫɬɟɦɵ.  

Ɇɨɧɨɛɥɨɱɧɵɟ ɫɬɚɥɶɧɵɟ ɫɬɪɟɥɵ ɜɵɞɟɪɠɢɜɚɸɬ ɜɵɫɨɤɢɟ ɧɚɝɪɭɡɤɢ ɛɟɡ 
ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. Ʉɨɧɫɬɪɭɤɰɢɹ ɪɵɱɚɠɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɟɜɨɫɯɨɞɧɵɣ ɜɵɥɟɬ ɤɨɜɲɚ, ɚ ɬɚɤɠɟ ɜɵɫɨɬɭ ɪɚɡɝɪɭɡɤɢ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ɉɩɨɪɧɵɟ ɩɚɥɶɰɵ ɫɬɪɟɥɵ 
ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɨɩɭɫɤɚɧɢɟ ɫɬɪɟɥɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. 

ɋɬɨɣɤɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɱɟɬɵɪɟɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɥɢɫɬɨɜ ɢ ɫɥɭɠɢɬ ɧɚɞɟɠɧɨɣ 
ɨɩɨɪɨɣ ɞɥɹ ɫɬɪɟɥ, ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɞɴɟɦɚ ɤɨɜɲɚ ɢ Z-ɨɛɪɚɡɧɨɝɨ ɪɵɱɚɠɧɨɝɨ 
ɦɟɯɚɧɢɡɦɚ ɧɚɤɥɨɧɚ.  
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Ʉɨɧɫɬɪɭɤɰɢɹ ɪɚɦɵ ɜɵɞɟɪɠɢɜɚɟɬ ɜɵɫɨɤɢɟ ɭɫɢɥɢɹ ɫɤɪɭɱɢɜɚɧɢɹ, ɭɞɚɪɧɵɟ ɢ 
ɪɚɛɨɱɢɟ ɧɚɝɪɭɡɤɢ. ɋɬɚɥɶɧɚɹ ɥɢɬɚɹ ɩɨɩɟɪɟɱɧɚɹ ɛɚɥɤɚ.  

ɋɬɚɥɶɧɚɹ ɢ ɥɢɬɚɹ ɩɨɩɟɪɟɱɧɚɹ ɛɚɥɤɚ ɩɪɟɜɨɫɯɨɞɧɨ ɜɵɞɟɪɠɢɜɚɟɬ ɫɤɪɭɱɢɜɚɸɳɢɟ 
ɢ ɭɞɚɪɧɵɟ ɧɚɝɪɭɡɤɢ, ɧɟ ɞɨɩɭɫɤɚɹ ɩɟɪɟɤɨɫɚ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɩɚɥɶɰɵ ɢ ɭɜɟɥɢɱɢɜɚɹ, 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɦɩɨɧɟɧɬɨɜ.  

ɉɪɨɜɟɪɟɧɧɵɣ Z-ɨɛɪɚɡɧɵɣ ɪɵɱɚɠɧɵɣ ɦɟɯɚɧɢɡɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɨɳɧɨɟ ɭɫɢɥɢɟ 
ɨɬɪɵɜɚ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɧɵɣ ɭɝɨɥ ɡɚɩɪɨɤɢɞɵɜɚɧɢɹ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɥɭɱɲɟɦɭ 
ɡɚɩɨɥɧɟɧɢɸ ɤɨɜɲɚ ɢ ɭɞɟɪɠɚɧɢɸ ɦɚɬɟɪɢɚɥɚ ɜ ɤɨɜɲɟ. Ƚɟɪɦɟɬɢɱɧɵɟ ɩɚɥɶɰɵ. ȼɫɟ  
ɩɚɥɶɰɵ ɲɚɪɧɢɪɧɵɯ ɬɨɱɟɤ ɤɨɜɲɚ ɢ ɫɬɪɟɥɵ ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɵ ɢ ɩɥɨɬɧɨ ɩɨɞɨɝɧɚɧɵ 
ɩɨɞ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɩɚɥɶɰɟɜ ɢ 
ɜɬɭɥɨɤ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɜɟɥɢɱɟɧɵ ɢɧɬɟɪɜɚɥɵ ɢ ɫɧɢɠɟɧɚ ɫɬɨɢɦɨɫɬɶ 
ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ. Ƚɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɟ ɲɚɪɧɢɪɵ ɥɭɱɲɟ ɫɨɯɪɚɧɹɸɬ ɫɦɚɡɤɭ ɢ 
ɩɪɨɬɢɜɨɫɬɨɹɬ ɩɨɩɚɞɚɧɢɸ ɡɚɝɪɹɡɧɟɧɢɣ. 

 Ȼɥɚɝɨɞɚɪɹ ɜɵɬɹɧɭɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɲɚɪɧɢɪɧɨɝɨ ɫɨɱɥɟɧɟɧɢɹ ɪɚɦɵ ɭɜɟɥɢɱɟɧɨ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɩɥɢɬɚɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɥɭɱɲɟ ɪɚɫɩɪɟɞɟɥɟɧɵ 
ɧɚɝɪɭɡɤɢ ɢ ɭɜɟɥɢɱɟɧ ɫɪɨɤ ɫɥɭɠɛɵ ɩɨɞɲɢɩɧɢɤɨɜ. Ȼɨɥɶɲɚɹ ɬɨɥɳɢɧɚ ɩɥɢɬ 
ɲɚɪɧɢɪɧɨɝɨ ɫɨɱɥɟɧɟɧɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɩɟɪɟɝɢɛɚ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɭɜɟɥɢɱɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɥɢɬɚɦɢ ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬ ɞɨɫɬɭɩ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɲɚɪɧɢɪɧɨɝɨ ɫɨɱɥɟɧɟɧɢɹ. ȼɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɩɚɥɶɰɵ ɲɚɪɧɢɪɧɨɝɨ 
ɫɨɱɥɟɧɟɧɢɹ ɜɪɚɳɚɸɬɫɹ ɜ ɪɨɥɢɤɨɜɵɯ ɩɨɞɲɢɩɧɢɤɚɯ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɧɚɝɪɭɡɤɢ, 
ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ 
ɛɨɥɶɲɟɣ ɩɥɨɳɚɞɢ. 

 Ɋɟɝɭɥɢɪɨɜɤɚ ɩɪɟɞɧɚɬɹɝɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɤɥɚɞɨɤ ɫɧɢɠɚɟɬ ɜɪɟɦɹ ɧɚ 
ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ. ɉɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɪɚɦɟ ɮɢɤɫɚɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɤɥɚɞɵɜɚɧɢɹ ɪɚɦɵ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɪɟɦɨɧɬɚ. 

 

      7.1.5 Кˑ˅ш 

 

Ʉɨɜɲɢ Caterpillar ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɲɢɧɭ ɞɥɹ ɪɚɛɨɬɵ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɜ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ȼɥɚɝɨɞɚɪɹ ɩɪɨɞɭɦɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɢ Caterpillar ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɧɟɩɪɟɜɡɨɣɞɟɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɚɦɵɯ ɫɥɨɠɧɵɯ 
ɪɚɛɨɬ. 

Ʉɨɜɲɢ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬ ɨɛɥɚɞɚɸɬ ɨɩɬɢɦɚɥɶɧɨɣ ɜɦɟɫɬɢɦɨɫɬɶɸ ɢ 
ɧɚɞɟɠɧɨɫɬɶɸ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɨɝɪɭɡɤɭ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ 
ɨɞɧɨɣ ɬɨɧɧɵ ɦɚɬɟɪɢɚɥɚ. 

Ⱦɥɹ ɩɨɝɪɭɡɨɱɧɨ- ɞɨɫɬɚɜɨɱɧɵɯ ɦɚɲɢɧ Caterpillar ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɣ 
ɤɨɜɲ ɢ ɤɨɜɲ ɭɥɭɱɲɟɧɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ, ɱɬɨɛɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɜɫɟɦ ɭɫɥɨɜɢɹɦ 
ɩɨɝɪɭɡɤɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɪɚɡɝɪɭɡɤɢ. 

Ʉɨɜɲɢ ɛɵɜɚɸɬ ɪɚɡɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɢ ɪɚɡɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɦɚɬɟɪɢɚɥɚɦɢ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɥɨɬɧɨɫɬɢ. ɗɥɟɦɟɧɬɵ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɢɡɧɨɫɨɭɫɬɨɣɱɢɜɨɫɬɢ. ɉɪɢɜɚɪɧɵɟ ɢɡɧɨɫɨɭɫɬɨɣɱɢɜɵɟ ɩɥɚɫɬɢɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɜ 
ɦɟɫɬɚɯ ɩɨɜɵɲɟɧɧɨɝɨ ɢɡɧɨɫɚ ɤɨɜɲɚ ɜ ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ.  
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Ɇɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɡɧɨɫɨɫɬɨɣɤɢɟ ɷɥɟɦɟɧɬɵ, ɜɤɥɸɱɚɹ 
ɫɦɟɧɧɵɟ ɩɥɚɫɬɢɧɵ ɢ ɡɚɳɢɬɧɵɟ ɤɨɠɭɯɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɩɨɜɪɟɠɞɟɧɢɟ  
ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ, ɭɜɟɥɢɱɢɜɚɸɬ ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɜɲɟɣ ɢ ɫɧɢɠɚɸɬ ɡɚɬɪɚɬɵ ɧɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɨɜɲɟɣ.  ɇɚ ɪɢɫɭɧɤɟ 7.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɜɲɢ ɫ ɥɟɬɵɦɢ 
ɪɟɠɭɳɢɦɢ ɤɪɨɦɤɚɦɢ 

 Ʌɢɬɵɟ ɪɟɠɭɳɢɟ ɤɪɨɦɤɢ Caterpillar ɩɪɨɞɥɟɜɚɸɬ ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɜɲɟɣ ɜ 
ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɝɨ ɢɡɧɨɫɚ.        

      

  
                                           

  

                                   
                         Ɋɢɫɭɧɨɤ 7.2 Ʉɨɜɲ ɉȾɆ                                      
 
 
  7.2. ɍɫɬɪɨɣɫɬɜɨ ɉȾɆ ˁА˃ R1700G 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɡɦɟɪɵ ɉȾɆ ɋȺɌ R1700G ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7.3. 
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Ɍɚɛɥɢɰɚ 7.3 Ƚɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɋȺɌ R1700G 
 
  252-7194* ȋʠ˕˃ːˇ˃˓˕ː˞ˌ ˍˑ˅˛Ȍ 

281-0445 Эˉˈˍ˕ˑ˓ː˞ˌ ˍˑ˅˛ 
1 О˄˜˃я ˅˞˔ˑ˕˃ ˒˓ˋ ˒ˑˇːя˕ˑˏ ˍˑ˅˛ˈ ͷ ͸Ͳ͸ ˏˏ (18'5") ͷ ͺͷͺ ˏˏ (19'3") 
2 М˃ˍ˔ˋˏ˃ˎ˟ː˃я ˅˞˔ˑ˕˃ ˓˃ˊˆ˓˖ˊˍˋ Ͷ ͺͻͻ ˏˏ (16'1") 

 

Ͷ ͻͳ͵ ˏˏ (16'1") 

 
3 ʑ˞˔ˑ˕˃ ˒ˑ ˑ˔ˋ ˛˃˓ːˋ˓˃ ˍˑ˅˛˃ ˒˓ˋ ˏ˃ˍ˔ˋˏ˃ˎ˟ːˑˏ ˒ˑˇ˝ˈˏˈ ˔˕˓ˈˎ˞ 

Ͷ ͳͲͶ ˏˏ (13'6") 

 

Ͷ ͳͲͶ ˏˏ (13'6") 

 
4 ʑ˞˔ˑ˕˃ ˓˃ˊˆ˓˖ˊˍˋ ˒˓ˋ ˏ˃ˍ˔ˋˏ˃ˎ˟ːˑˏ ˒ˑˇ˝ˈˏˈ ˔˕˓ˈˎ˞ 

ʹ ͶͶ͵ ˏˏ (8'0") 

 

ʹ ͵ͷʹ ˏˏ (7'9") 

 
5 ʒˎ˖˄ˋː˃ ˅˞ˈˏˍˋ ʹͲ ˏˏ ȋͳ"Ȍ ϳϲ̥ϯ 
6 Уˆˑˎ ˓˃ˊˆ˓˖ˊˍˋ ˒˓ˋ ˏ˃ˍ˔ˋˏ˃ˎ˟ːˑˏ ˒ˑˇ˝ˈˏˈ ˔˕˓ˈˎ˞ 

 

Ͷ͸° Ͷ͸° 
7 ʑ˞ˎˈ˕ ͳ ͹Ͷͳ ˏˏ ȋͷ'ͺ"Ȍ ͳ ͹͵ͺ ˏˏ ȋͷ'ͺ"Ȍ 
8 ʟ˃˔˔˕ˑяːˋˈ ˑ˕ ˑ˔ˋ ˒ˈ˓ˈˇːˈˆˑ ˏˑ˔˕˃ ˇˑ ˑ˔ˋ ˛˃˓ːˋ˓˃ ˔ˑ˚ˎˈːˈːˋя 

ͳ ͺͶͲ ˏˏ (6') 

 

ͳ ͺͶͲ ˏˏ (6') 

 
9 О˄˜˃я ˇˎˋː˃ ȋˊˈˏˎˈ˓ˑˌː˞ˈ ˓˃˄ˑ˕˞Ȍ ͳͳ Ͳ͵ͷ ˏˏ (36'2") 

 

ͳͳ ͳ͵ʹ ˏˏ (36'6") 

 
10 О˄˜˃я ˇˎˋː˃ ȋˑ˕ˍ˃˕ˍ˃Ȍ ͳͲ ͷͺͻ ˏˏ (34'9") 

 

ͳͲ ͹Ͳ͸ ˏˏ˕(35'1") 

 
11 ʓˑ˓ˑˉː˞ˌ ˒˓ˑ˔˅ˈ˕ Ͷʹͻ ˏˏ (1'5") 

 

Ͷʹͻ ˏˏ (1'5") 

 
12 ʟ˃˔˔˕ˑяːˋˈ ˑ˕ ˑ˔ˋ ˊ˃ˇːˈˆˑ ˏˑ˔˕˃ ˇˑ ˑ˔ˋ ˛˃˓ːˋ˓˃ ˔ˑ˚ˎˈːˈːˋя 

ͳ ͺͶͲ ˏˏ (6') 

 

1 ͺͶͲ ˏˏ (6') 

 
13 ʟ˃˔˔˕ˑяːˋˈ ˑ˕ ˊ˃ˇːˈˆˑ ˏˑ˔˕˃ ˇˑ ˄˃ˏ˒ˈ˓˃ 

͵ Ͷ͵ͻ ˏˏ (11'3") 

 

͵ Ͷ͵ͻ ˏˏ (11'3") 

 
14 ʑ˞˔ˑ˕˃ ˇˑ ˅ˈ˓˘˃ ˍ˃˒ˑ˕˃ ͳ ͻ͸ͺ ˏˏ (6'6") 

 

ͳ ͻ͸ͺ ˏˏ (6'6") 

 
15 ʑ˞˔ˑ˕˃ ˇˑ ˅ˈ˓˘˃ ˍˑː˔˕˓˖ˍ˙ˋˋ ROPS ʹ ͷͷ͹ ˏˏ (8'5") 

 

ʹ ͷͷ͹ ˏˏ (8'5") 

 
16 ʒ˃˄˃˓ˋ˕ː˃я ˛ˋ˓ˋː˃ ˕˖ːːˈˎя** Ͷ ͲͲͲ ˏˏ (13'1") 

 

Ͷ ͲͲͲ ˏˏ (13'1") 

 
17 ʒ˃˄˃˓ˋ˕ː˃я ˅˞˔ˑ˕˃ ˕˖ːːˈˎя** Ͷ ͲͲͲ ˏˏ (13'1") 

 

Ͷ ͲͲͲ ˏˏ (13'1") 

 
18 О˄˜˃я ˛ˋ˓ˋː˃ ˛ˋː ʹ ͸ͷͲ ˏˏ (8'8") 

 

ʹ ͸ͷͲ ˏˏ (8'8") 

 
19 О˄˜˃я ˛ˋ˓ˋː˃ ˄ˈˊ ˍˑ˅˛˃ ʹ ͸ͺͻ ˏˏ (8'10") 

 

ʹ ͸ͺͻ ˏˏ (8'10") 

 
20 О˄˜˃я ˛ˋ˓ˋː˃ ˔ ˍˑ˅˛ˑˏ ʹ ͺͻͶ ˏˏ (9'6") 

 

ʹ ͻͲʹ ˏˏ (9'6") 

 
21 Кˑˎˈ˔ː˃я ˄˃ˊ˃ ͵ ͸ͺͲ ˏˏ (12'1") 

 

͵ ͸ͺͲ ˏˏ (12'1") 

 
 ʑˏˈ˔˕ˋˏˑ˔˕˟ ˍˑ˅˛˃ ͷ,͹ ˏ͵ ȋ͹,ͷ я˓ˇ˃͵Ȍ ͷ,͸ ˏ͵ ȋ͹,͵ я˓ˇ˃͵Ȍ 
 Шˋ˓ˋː˃ ˍˑ˅˛˃ ˒ˑ ˓ˈˉ˖˜ˈˌ ˍ˓ˑˏˍˈ ʹ ͹͹ʹ ˏˏ (9'1") ʹ ͹ͺͲ ˏˏ (9'1") 

 

Иɡɦ. Лɢɫɬ № ɞɨкɭɦ. ɉɨɞɩɢɫɶ Даɬа 

Лɢɫɬ 

165 
ɂȽȾȽɢȽ ɋɎɍ.Ⱦɉ- 21.05.04.09 – 2021 ɉɁ 



7.2.1 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɜɲɟɣ 

 

 ɉɪɢ  ɩɨɝɪɭɡɤɟ  ɝɨɪɧɨɣ  ɦɚɫɫɵ  ɩɨɝɪɭɡɱɢɤɢ,  ɜɧɟɞɪɹɹɫɶ  ɜ  ɧɚɜɚɥ  ɪɭɞɵ, 
ɢɫɩɵɬɵɜɚɸɬ  ɫɟɪɶɟɡɧɵɟ   ɧɚɝɪɭɡɤɢ.   ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ   ɜɨɡɞɟɣɫɬɜɢɟ ɢɫɩɵɬɵɜɚɟɬ   
ɪɚɛɨɱɢɣ   ɨɪɝɚɧ   ɉȾɆ — ɤɨɜɲ.   ɉɨɦɢɦɨ   ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ   ɜ   ɜɢɞɟ   
ɭɞɚɪɨɜ   ɤɪɭɩɧɵɯ   ɮɪɚɤɰɢɣ   ɝɨɪɧɨɣ   ɦɚɫɫɵ,   ɤɨɜɲ   ɬɚɤɠɟ ɢɫɩɵɬɵɜɚɟɬ   
ɜɨɡɞɟɣɫɬɜɢɟ  ɫɢɥɶɧɨɝɨ   ɚɛɪɚɡɢɜɧɨɝɨ    ɢɡɧɨɫɚ. 

 ɉɨɞ   ɜɥɢɹɧɢɟɦ   ɷɬɢɯ   ɮɚɤɬɨɪɨɜ   ɜɨɡɧɢɤɚɸɬ   ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ   ɉȾɆ.    Ɋɚɧɶɲɟ  ɞɥɹ  ɨɛɟɫɩɟɱɟɧɢɹ  ɧɟɨɛɯɨɞɢɦɨɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ   ɷɥɟɦɟɧɬɵ   ɤɨɜɲɚ,   ɩɨɞɜɟɪɠɟɧɧɵɟ   ɩɨɜɵɲɟɧɧɨɦɭ   ɢɡɧɨɫɭ,   ɢɦɟɥɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ   ɛɨɥɶɲɭɸ   ɬɨɥɳɢɧɭ.   ɗɬɨ  ɧɟɝɚɬɢɜɧɨ  ɫɤɚɡɵɜɚɥɨɫɶ  ɧɚ  ɜɟɫɨɜɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ.  Ɉɫɧɨɜɧɵɦ     ɦɟɬɨɞɨɦ   ɡɚɳɢɬɵ     ɨɬ   ɚɛɪɚɡɢɜɧɨɝɨ   ɢɡɧɨɫɚ   
ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ  ɜ  ɤɨɧɫɬɪɭɤɰɢɢ  ɤɨɜɲɚ  ɫɬɚɥɟɣ,   ɨɛɥɚɞɚɸɳɢɦɢ   
ɩɨɜɵɲɟɧɧɨɣ ɬɜɟɪɞɨɫɬɶɸ  ɡɚɳɢɬɧɵɦɢ   ɥɢɬɵɦɢ   ɤɪɨɦɤɚɦɢ   ɥɢɛɨ   ɪɟɠɭɳɢɦɢ   
ɧɚɤɥɚɞɧɵɦɢ ɡɭɛɶɹɦɢ   (Ɋɢɫɭɧɨɤ 7.4). ɉɪɢ   ɷɬɨɦ   ɨɛɵɱɧɨ  ɬɚɤɢɟ   ɫɬɚɥɢ   ɥɢɛɨ   
ɢɦɟɸɬ ɩɥɨɯɭɸ   ɫɜɚɪɢɜɚɟɦɨɫɬɶ,    ɥɢɛɨ   ɧɢɡɤɨɟ   ɡɧɚɱɟɧɢɟ   ɭɞɚɪɧɨɣ   ɜɹɡɤɨɫɬɢ.   
ȼ ɩɟɪɜɨɦ   ɫɥɭɱɚɟ   ɞɨɜɨɥɶɧɨ   ɫɥɨɠɧɨ  ɞɨɛɢɬɶɫɹ  ɜɵɫɨɤɨɣ  ɩɪɨɱɧɨɫɬɢ   ɜ ɫɜɚɪɧɵɯ   
ɲɜɚɯ,   ɜɨ    ɜɬɨɪɨɦ — ɜɨɡɧɢɤɚɟɬ  ɧɢɡɤɚɹ   ɭɫɬɨɣɱɢɜɨɫɬɶ   ɤ ɪɚɫɬɪɟɫɤɢɜɚɧɢɸ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ  ɭɞɚɪɧɵɯ    ɧɚɝɪɭɡɨɤ. 

 

   
 

                              Ɋɢɫɭɧɨɤ 7.4 Ʉɨɜɲ ɉȾɇ ɫ ɪɟɠɭɳɢɦɢ  ɧɚɤɥɚɞɧɵɦɢ ɡɭɛɶɹɦɢ 

ɋɩɟɰɢɚɥɶɧɚɹ ɮɨɪɦɚ ɤɨɜɲɟɣ ɉȾɆ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɢ ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ  
ɤɨɧɫɬɪɭɤɬɨɪɚɦɢ («ɤɚɩɥɟɜɢɞɧɚɹ» ɮɨɪɦɚ, ɜɟɪɯɧɢɣ «ɤɨɡɵɪɟɤ»), ɭɱɢɬɵɜɚɹ 
ɤɢɧɟɦɚɬɢɤɭ ɤɨɧɤɪɟɬɧɨɣ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɧɢɡɢɬɶ ɬɨɱɤɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɝɪɭɡɤɢ ɢ ɢɫɤɥɸɱɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɟɳɢɧ, ɱɬɨ 
ɭɜɟɥɢɱɢɜɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ. ȼɨɡɦɨɠɧɨ ɢ ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ ɞɥɹ ɤɨɜɲɟɣ ɉȾɆ, 
ɤɨɬɨɪɚɹ ɛɵɜɚɟɬ ɤɚɤ ɫ ɩɪɢɜɚɪɧɵɦɢ ɡɚɳɢɬɚɦɢ, ɬɚɤ ɢ ɫɨ ɫɴɟɦɧɨɣ ɡɚɳɢɬɧɨɣ 
ɤɪɨɦɤɨɣ. Ʉɨɜɲɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɥɢ Hardox ɢ ɢɦɟɸɬ 
ɫɟɪɬɢɮɢɤɚɬ ɤɚɱɟɫɬɜɚ «Hardox In My Body». ɤɨɜɲɢ ɉȾɆ ɤɨɦɩɥɟɤɬɭɸɬɫɹ 
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ɢɡɧɨɫɨɫɬɨɣɤɢɦɢ ɧɚɤɥɚɞɤɚɦɢ OVERLAY ɢ ɩɥɚɫɬɢɧɚɦɢ ɢɡ ɛɟɥɨɯɪɨɦɢɫɬɨɝɨ 
ɱɭɝɭɧɚ (ɩɥɢɬɤɢ, ɤɧɨɩɤɢ). 

ɉɪɢɦɟɧɹɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɢɦɩɨɪɬɧɵɟ ɫɬɚɥɢ ɢ ɫɨɜɪɟɦɟɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨɦɨɝɚɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɜɲɢ ɉȾɆ, ɤɨɬɨɪɵɟ 
ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɨɬɤɢ. 

 
 

 

 

 

7.3 Ɍɟɯɧɢɱɟɫɤɨɟ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ  Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ 
ɉȾɆ ɋȺɌ R1700G ɜ ɩɪɨɰɟɫɫɟ  ɪɟɦɨɧɬɚ ɜ ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ «Ɉɤɬɹɛɪɶɫɤɢɣ» 
ɉȺɈ ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ. 

 

 7.3.1 Ɇɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ɚɛɪɚɡɢɜɧɵɦ ɢɡɧɨɫɨɦ                              
 
 ɂɡɧɚɲɢɜɚɧɢɟ   ɞɟɬɚɥɟɣ   ɩɪɨɢɫɯɨɞɢɬ   ɩɪɚɤɬɢɱɟɫɤɢ  ɜɨ  ɜɫɟɯ   ɨɬɪɚɫɥɹɯ  

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ.   ɋɚɦɵɟ  ɷɤɫɬɪɟɦɚɥɶɧɵɟ   ɢɡɧɚɲɢɜɚɸɳɢɟ   ɮɚɤɬɨɪɵ ɢɫɩɵɬɵɜɚɸɬ   
ɦɚɲɢɧɵ,   ɪɚɛɨɬɚɸɳɢɟ   ɜ   ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɂɡɧɨɫ    ɞɟɬɚɥɟɣ   
ɦɨɠɟɬ       ɧɚɫɬɭɩɢɬɶ  ɜ ɪɟɡɭɥɶɬɚɬɟ   ɪɚɡɜɢɬɢɹ    ɭɫɬɚɥɨɫɬɧɵɯ ɹɜɥɟɧɢɣ,  ɢɦɟɸɳɢɯ 
ɬɟɪɦɢɱɟɫɤɭɸ,   ɥɢɛɨ ɤɨɧɬɚɤɬɧɭɸ ɩɪɢɪɨɞɭ,   ɪɚɡɜɢɬɢɹ ɷɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ,   
ɹɜɥɟɧɢɹ ɤɚɜɢɬɚɰɢɢ,    ɢɡɧɚɲɢɜɚɧɢɹ ɫɯɜɚɬɵɜɚɧɢɟɦ,   ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ. 

 Ⱥɛɪɚɡɢɜɧɵɣ   ɢɡɧɨɫ  ɱɚɳɟ    ɜɫɟɝɨ    ɢɫɩɵɬɵɜɚɸɬ     ɧɚ   ɫɟɛɟ    ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɟ  
ɦɟɯɚɧɢɡɦɵ.   Ɍɜɟɪɞɵɟ   ɱɚɫɬɢɰɵ   ɝɨɪɧɨɣ   ɩɨɪɨɞɵ  ɜɧɟɞɪɹɸɬɫɹ  ɜ  ɦɟɬɚɥɥ, ɭɞɚɥɟɧɢɟ 
ɤɨɬɨɪɨɝɨ ɜ   ɩɨɫɥɟɞɫɬɜɢɢ    ɩɪɨɢɫɯɨɞɢɬ   ɜɦɟɫɬɟ ɫ ɷɬɢɦ ɚɛɪɚɡɢɜɨɦ. 

 Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɟɬɚɥɢ ɜɫɟɝɞɚ ɢɫɩɵɬɵɜɚɸɬ ɨɞɢɧ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɣ ɦɟɯɚɧɢɡɦ 
ɢɡɧɨɫɚ, ɤ ɤɨɬɨɪɨɦɭ ɞɨɛɚɜɥɹɸɬɫɹ ɞɪɭɝɢɟ ɟɝɨ ɬɢɩɵ. 

 ɍɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɛɵɫɬɪɨɢɡɧɚɲɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɜɨɡɦɨɠɧɨ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɫɩɨɫɨɛɧɨɫɬɢ ɢɯ ɪɚɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ 
ɪɚɡɪɭɲɟɧɢɸ ɜ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ.  

 Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɷɬɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ ɭɩɪɨɱɧɟɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɢɡɧɨɫɨɫɬɨɣɤɢɦɢ ɩɨɤɪɵɬɢɹɦɢ.  

 ȼ ɪɟɡɭɥɶɬɚɬɟ  ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ  ɩɨɜɵɲɟɧɢɟ  ɞɨɥɝɨɜɟɱɧɨɫɬɢ  ɞɟɬɚɥɟɣ, 
ɫɨɱɟɬɚɸɳɟɟɫɹ   ɫ ɷɤɨɧɨɦɢɟɣ  ɥɟɝɢɪɭɸɳɢɯ    ɷɥɟɦɟɧɬɨɜ,     ɭɞɟɲɟɜɥɟɧɢɟɦ ɢɡɞɟɥɢɣ, 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

 ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɫɩɨɫɨɛɨɜ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɞɟɬɚɥɟɣ: 

- ɧɚɩɥɚɜɤɚ ɢ ɧɚɩɵɥɟɧɢɟ,  
-ɬɟɪɦɢɱɟɫɤɚɹ ɢ ɯɢɦɢɤɨ-ɬɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ(ɏɌɈ).  
 ɉɨɤɪɵɬɢɹ   ɦɨɝɭɬ  ɢɦɟɬɶ   ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ   (ɧɚɢɛɨɥɟɟ ɩɪɨɱɧɵɟ ɢ ɦɟɧɶɲɟ 

ɩɨɞɜɟɪɠɟɧɵ ɨɬɫɥɨɟɧɢɸ),   ɥɢɛɨ   ɚɞɝɟɡɢɨɧɧɵɟ   ɫɜɹɡɢ. 
 ɋɭɳɟɫɬɜɭɸɬ ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɧɚɩɥɚɜɤɢ, ɬɚɤɢɟ ɤɚɤ  
- ɝɚɡɨɬɟɪɦɢɱɟɫɤɢɣ  ɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ (ɩɨɤɪɵɬɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ; ɩɨɞ ɫɥɨɟɦ 

ɮɥɸɫɚ; ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ; ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɨɣ ɩɪɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɜɚɪɤɟ),  
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-ɦɨɳɧɵɦɢ   ɫɢɥɶɧɨ   ɥɨɤɚɥɢɡɨɜɚɧɧɵɦɢ  ɢɫɬɨɱɧɢɤɚɦɢ   ɷɧɟɪɝɢɢ   (ɥɚɡɟɪɧɵɦ 
ɢɥɢ ɷɥɟɤɬɪɨɧɧɵɦ ɥɭɱɨɦ, ɩɥɚɡɦɨɣ).  

 

 

7.3.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ  
 
 

Ȼɟɡ ɫɨɦɧɟɧɢɹ,   ɤɨɜɲ – ɨɞɢɧ ɢɡ   ɝɥɚɜɧɵɯ   ɷɥɟɦɟɧɬɨɜ   ɩɨɝɪɭɡɨɱɧɨ-
ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ  ȿɝɨ ɨɫɧɨɜɧɚɹ  ɪɚɛɨɬɚ -  ɢɡɜɥɟɱɟɧɢɟ ɢ    ɩɟɪɟɦɟɳɟɧɢɟ   
ɩɨɪɨɞɵ ɢ ɪɭɞɵ. Ⱥ   ɜɫɟ   ɨɫɬɚɥɶɧɨɟ  «ɠɟɥɟɡɨ» – ɷɬɨ   ɫɬɪɟɥɚ, ɧɟɫɭɳɢɟ ɪɚɦɵ,  
ɞɜɢɝɚɬɟɥɶ, ɯɨɞɨɜɚɹ ɱɚɫɬɶ ɢ ɬ. ɞ. –  ɜɵɫɬɪɚɢɜɚɟɬɫɹ  «ɜɨɤɪɭɝ»  ɤɨɜɲɚ.  ɋɬɨɢɬ 
ɨɬɦɟɬɢɬɶ ,ɱɬɨ ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɨɜɲɚ  ɬɪɟɛɭɟɬ  ɝɪɚɦɨɬɧɨɝɨ,  ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ  
ɩɨɞɯɨɞɚ.  Ⱦɚɠɟ   ɫɤɚɥɶɧɵɟ ɤɨɜɲɢ,  ɜɵɩɨɥɧɟɧɧɵɟ  ɢɡ  ɫɬɚɥɢ  Hardox,  ɛɟɡ  ɞɨɥɠɧɨɣ  
ɡɚɳɢɬɵ   ɡɚ ɞɜɚ-ɬɪɢ  ɝɨɞɚ ɦɨɝɭɬ  ɩɪɢɣɬɢ  ɜ  ɩɨɥɧɭɸ  ɧɟɝɨɞɧɨɫɬɶ. 

 

 
Ɋɢɫɭɧɨɤ 7.5 ɋɦɟɧɧɚɹ ɩɪɢɜɚɪɧɚɹ ɪɟɠɭɳɚɹ ɤɪɨɦɤɚ ɤɨɜɲɚ ɢɡ ɫɬɚɥɢ HARDOX 
         
 

ɇɚ ɪɢɫɭɧɤɟ  7.5 ɩɪɟɞɨɫɬɚɜɥɟɧ ɤɨɜɲ ɉȾɆ ɫ ɪɟɠɭɳɟɣ ɤɪɨɦɤɨɣ ɢɡ ɫɬɚɥɢ 
HARDOX500, ɤɨɬɨɪɵɣ ɩɪɢɜɚɪɟɧ ɜɫɬɵɤ ɤ ɞɧɢɳɭ ɫ ɧɚɩɥɚɜɥɟɧɢɟɦ ɜɧɭɬɪɟɧɧɢɯ 
ɤɚɬɟɬɨɜ. ɗɬɨ ɫɚɦɵɣ ɞɟɲɟɜɵɣ ɜɚɪɢɚɧɬ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɪɭɞɧɨɝɨ ɤɨɜɲɚ ɧɟɦɟɰɤɢɦɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ Reschke ɞɥɹ CAT.  

ɋɭɳɟɫɬɜɭɟɬ ɟɳɟ ɨɞɢɧ ɢɡ ɧɟɤɨɬɨɪɵɯ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɧɟɧɢɹ, ɤɭɞɚ ɛɨɥɟɟ 
ɞɨɪɨɝɨɣ (Ɋɢɫɭɧɨɤ 7.6) 
 

ȼ ɡɚɜɨɞɫɤɨɦ 
ɢɫɩɨɥɧɟɧɢɢ ɪɟɠɭɳɚɹ 
ɤɪɨɦɤɚ ɤɨɜɲɚ ɉȾɆ 
Caterpillar ɢɡɝɨɬɨɜɥɟɧɨ 
ɢɡ ɫɬɚɥɢ HARDOX 
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Ɋɢɫɭɧɨɤ 7.6 – ɋɦɟɧɧɵɟ ɩɪɢɜɚɪɧɵɟ ɡɭɛɶɹ ɤɨɜɲɚ ɢɡ ɫɬɚɥɢ HARDOX. 
        
 

ɇɚ ɪɢɫɭɧɤɟ 7.6 ɩɪɟɞɫɬɚɜɥɟɧ ɤɨɜɲ ɉȾɆ ɢ ɜ ɤɚɱɟɫɬɜɟ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 
ɩɪɢɦɟɧɹɸɬɫɹ ɫɦɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɡɭɛɶɹ, ɨɛɜɚɪɟɧɧɵɟ ɫ ɬɨɪɰɨɜ. ɉɪɢ ɩɪɟɞɟɥɶɧɨɦ 
ɢɡɧɨɫɟ ɧɚɤɥɚɞɤɢ ɫɪɟɡɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɟɪɨɫɢɧɨɪɟɡɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, 
ɜɵɪɚɜɧɢɜɚɟɬɫɹ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ ɞɧɢɳɚ ɤɨɜɲɚ ɢ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɧɨɜɵɟ.                        
ɗɬɨ ɨɱɟɧɶ ɬɪɭɞɨɟɦɤɚɹ ɨɩɟɪɚɰɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɧɚɤɥɚɞɨɤ. 

Ɉɞɧɚɤɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɧɚɤɥɚɞɧɵɯ ɡɭɛɶɟɜ ɢɫɤɥɸɱɚɟɬɫɹ ɬɚɤɚɹ ɨɩɟɪɚɰɢɹ, ɤɚɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɪɭɡɨɩɨɞɴɟɦɧɨɣ ɦɚɲɢɧɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ 
ɥɟɡɜɢɹ Hardox, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 600 ɤɝ.  

    

 

7.3.3 Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ ɉȾɆ ɋȺɌ R1700G 
 

    Ɉɞɧɚɤɨ, ɩɪɢ ɪɟɦɨɧɬɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɬɢɩɧɨɝɨ ɝɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɟɞ ɦɟɯɚɧɢɤɨɦ ɜɫɟɝɞɚ ɜɫɬɚɟɬ ɜɨɩɪɨɫ ɨ ɜɧɟɞɪɟɧɢɢ ɢɥɢ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɧɨɜɵɯ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ ɭɡɥɨɜ, ɩɪɢ ɤɨɬɨɪɵɯ 
ɩɪɨɢɫɯɨɞɢɬ ɷɤɨɧɨɦɢɹ ɫɪɟɞɫɬɜ ɢ ɪɟɦɨɧɬɧɨɝɨ ɜɪɟɦɟɧɢ.  

ɂ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɪɟɲɟɧɢɟ ɩɪɢɦɟɧɢɬɶ ɩɪɨɰɟɫɫ ɭɥɭɱɲɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɥɟɡɜɢɹ ɤɨɜɲɚ ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɪɭɤɬɭɪɵ.             

ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɨɝɨ ɪɟɲɟɧɢɹ ɪɚɫɫɦɨɬɪɟɧ ɩɪɨɰɟɫɫ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ 
ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɪɨɲɤɨɜɵɯ ɩɪɨɜɨɥɨɤ.  

ɍɫɬɚɧɨɜɤɨɣ  ɝɚɡɨɩɥɚɦɟɧɧɚɹ ɩɨɪɨɲɤɨɜɚɹ ɬɟɪɦɨ-ɪɚɫɩɵɥɢɬɟɥɶɧɚɹ ɦɨɞɟɥɢ 
Termika 3, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 7.7 
          

 

 ȼɦɟɫɬɨ ɥɟɡɜɢɹ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɦɟɧɧɵɟ 
ɡɭɛɶɹ 
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                                                              ɚ) Ƚɨɪɟɥɤɚ ɧɚɩɥɚɜɨɱɧɚɹ Termika 3.  
 

 

                 ɛ) ɭɫɬɚɧɨɜɤɚ  Termika 3. 
 

 

Ɋɢɫɭɧɨɤ 7.7    Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ;  
                          ɚ) –  ɝɨɪɟɥɤɚ ɧɚɩɥɚɜɨɱɧɚɹ Termika 3;  
                          ɛ) –ɭɫɬɚɧɨɜɤɚ Termika 3. 
  

 Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ  Termika 
3.ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɩɵɥɟɧɢɹ ɩɨɪɨɲɤɨɜ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɫ 
ɰɟɥɶɸ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɣ ɞɥɹ ɡɚɳɢɬɵ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɨɬ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 
ɢɡɧɚɲɢɜɚɧɢɹ, ɤɚɜɢɬɚɰɢɢ, ɮɪɟɬɬɢɧɝ-ɤɨɪɪɨɡɢɢ, ɨɤɢɫɥɟɧɢɹ, ɤɨɪɪɨɡɢɨɧɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ, ɚ ɬɚɤɠɟ ɪɟɦɨɧɬɚ ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɥɭɱɲɟɧɢɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ. 

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ 
(HVOF) ɧɚɩɵɥɟɧɢɹ ɩɨɪɨɲɤɨɜɵɦɢ ɩɪɨɜɨɥɨɤɚɦɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɧɚ ɢɡɞɟɥɢɹɯ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɮɨɪɦ ɢ ɪɚɡɦɟɪɨɜ ɫɪɚɜɧɢɬɟɥɶɧɨ ɬɨɥɫɬɵɟ ɩɨɤɪɵɬɢɹ ɫ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
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Ɇɚɥɵɟ ɨɛɴɟɦɵ ɪɚɡɨɝɪɟɬɵɯ ɢɥɢ ɞɚɠɟ ɪɚɫɩɥɚɜɥɟɧɧɵɯ ɱɚɫɬɢɰ (dɱ = 30-150 
ɦɤɦ); ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɞɟɮɨɪɦɚɰɢɢ (ɪɚɫɬɟɤɚɧɢɹ) ɩɪɢ ɭɞɚɪɟ;  ɦɢɤɪɨɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɬɨɥɳɢɧɵ ɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɵɫɨɤɢɣ ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ (~106 Ʉ/ɫ) 
ɩɪɢ ɬɟɩɥɨɨɛɦɟɧɟ ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ ɝɥɭɛɨɤɨɟ ɩɟɪɟɨɯɥɚɠɞɟɧɢɟ ɪɚɫɩɥɚɜɥɟɧɧɨɣ 
ɱɚɫɬɢɰɵ, ɱɬɨ, ɤɚɤ ɢɡɜɟɫɬɧɨ,  ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɨɝɪɨɦɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɰɟɧɬɪɨɜ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɜ ɨɛɴɟɦɟ ɪɚɫɩɥɚɜɚ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɡɚɬɜɟɪɞɟɜɚɧɢɸ 
ɜɫɟɣ ɦɚɫɫɵ. ȼɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɫɤɚɠɟɧɢɸ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ, 
ɩɨɹɜɥɟɧɢɸ ɜ ɧɟɣ ɨɝɪɨɦɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɟɮɟɤɬɨɜ. ɇɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 
ɞɟɮɟɤɬɨɜ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɪɟɲɟɬɤɢ ɡɚɬɪɭɞɧɹɟɬ ɞɜɢɠɟɧɢɟ ɞɢɫɥɨɤɚɰɢɣ, 
ɡɚɤɪɟɩɥɹɟɬ ɢɯ. 

ɗɬɨ ɢɫɤɚɠɟɧɢɟ ɧɚɫɬɨɥɶɤɨ ɡɧɚɱɢɬɟɥɶɧɨ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɤɜɚɡɢɚɦɨɪɮɢɡɚɰɢɹ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɩɨɤɪɵɬɢɹ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɤɜɚɡɢɚɦɨɪɮɧɵɟ ɫɩɥɚɜɵ 
ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɭɧɢɤɚɥɶɧɵɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ 
ɫɨɱɟɬɚɧɢɟɦ ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɢ, ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɭɫɥɨɜɧɨ ɜɵɫɨɤɨɣ 
ɩɥɚɫɬɢɱɧɨɫɬɢ. 

ɉɨɤɪɵɬɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɫɜɟɪɯɡɜɭɤɨɜɵɦɢ ɦɟɬɨɞɚɦɢ, ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɡɜɭɤɨɜɵɯ 
ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ, ɚɞɝɟɡɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɯɨɪɨɲɟɣ ɤɨɝɟɡɢɨɧɧɨɣ 
ɩɪɨɱɧɨɫɬɶɸ, ɧɢɡɤɨɣ ɩɨɪɢɫɬɨɫɬɶɸ (ɩɨɪɵ ɦɟɠɞɭ ɫɨɛɨɣ ɧɟ ɫɜɹɡɚɧɵ), ɧɢɡɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɨɤɫɢɞɨɜ (ɩɪɢ ɧɚɩɵɥɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ), ɧɢɡɤɢɦɢ 
ɩɨɬɟɪɹɦɢ ɥɟɝɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɪɚɫɩɵɥɹɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɩɨɷɬɨɦɭ 
ɩɪɟɞɫɤɚɡɭɟɦ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɤɪɵɬɢɹ), ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɣ ɢ ɝɨɦɨɝɟɧɧɨɣ 
ɦɢɤɪɨɫɬɪɭɤɬɭɪɨɣ, ɧɢɡɤɢɦɢ ɨɫɬɚɬɨɱɧɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ, ɜɵɫɨɤɨɣ 
ɦɢɤɪɨɬɜɟɪɞɨɫɬɶɸ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɵ, ɧɢɡɤɢɦ 
ɬɟɩɥɨɜɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɢɡɞɟɥɢɟ (ɬɟɦɩɟɪɚɬɭɪɚ ɨɫɧɨɜɵ ɦɟɧɟɟ 150—200 °ɋ), 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɥɚɞɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɤɪɵɬɢɹ. Ɋɚɫɲɢɪɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ 
ɢɡɧɨɫɨɫɬɨɣɤɢɯ ɩɨɤɪɵɬɢɣ, ɧɚɧɟɫɟɧɧɵɯ ɦɟɬɨɞɨɦ ɫɜɟɪɯɡɜɭɤɨɜɨɝɨ ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ 
ɧɚɩɵɥɟɧɢɹ, ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɰɟɥɵɣ ɪɹɞ ɡɚɞɚɱ ɩɨ ɭɩɪɨɱɧɟɧɢɸ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɵɧɤɟ, ɨɞɧɚɤɨ, ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ 
ɬɨɥɶɤɨ ɩɨɪɨɲɤɢ (ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɜɫɟɯ ɢɡɧɨɫɨɫɬɨɣɤɢɯ ɩɨɤɪɵɬɢɣ, ɧɚɧɨɫɢɦɵɯ 

ɦɟɬɨɞɨɦ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɧɚɩɵɥɟɧɢɹ, ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɬɜɟɪɞɵɟ ɫɩɥɚɜɵ ɧɚ 
ɨɫɧɨɜɟ ɤɚɪɛɢɞɚ ɜɨɥɶɮɪɚɦɚ).     

ɉɪɢɦɟɧɟɧɢɟ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɩɨɪɨɲɤɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɢ ɛɟɡ ɬɨɝɨ 
ɧɟɦɚɥɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ. ȼ ɭɫɥɨɜɢɹɯ ɮɢɧɚɧɫɨɜɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɤɪɢɡɢɫɚ ɩɪɟɞɩɪɢɹɬɢɹ ɜɵɧɭɠɞɟɧɵ ɫɧɢɠɚɬɶ ɫɜɨɢ ɡɚɬɪɚɬɵ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.  

  ɉɪɢɦɟɧɟɧɢɟ ɧɚɩɥɚɜɨɱɧɵɯ ɩɨɪɨɲɤɨɜɵɯ ɩɪɨɜɨɥɨɤ ɧɚ ɨɫɧɨɜɟ 
ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɠɟɥɟɡɧɵɯ ɫɩɥɚɜɨɜ, ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ, ɛɟɡ ɛɨɥɶɲɨɣ ɩɨɬɟɪɢ ɜ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ (ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɬɨɢɦɨɫɬɶ ɩɨɪɨɲɤɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɤɚɪɛɢɞɚ 
ɜɨɥɶɮɪɚɦɚ ɧɚ ɩɨɪɹɞɨɤ ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɪɨɲɤɨɜɵɯ 
ɩɪɨɜɨɥɨɤ).  
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ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɢ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ 
ɤɨɦɩɥɟɤɫɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɪɵɬɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɨɣ 
ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɢ ɧɚ ɨɫɧɨɜɟ ɠɟɥɟɡɚ – ɉɉ-ɉɆ-6. ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ ɩɨɤɪɵɬɢɹ, ɫɮɟɪɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɧɟ ɨɛɧɚɪɭɠɟɧɨ. ȼɫɟ ɱɚɫɬɢɰɵ 
ɩɨɞɜɟɪɝɥɢɫɶ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ, ɩɨɷɬɨɦɭ ɧɚ ɝɪɚɧɢɰɚɯ 
ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨɪɵ, ɱɚɫɬɢɰɵ ɩɥɨɬɧɨ ɩɪɢɥɟɝɚɸɬ 
ɞɪɭɝ ɤ ɞɪɭɝɭ. ɗɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɜɵɫɨɤɭɸ ɤɨɝɟɡɢɨɧɧɭɸ ɢ ɚɞɝɟɡɢɨɧɧɭɸ 
ɩɪɨɱɧɨɫɬɢ ɩɨɤɪɵɬɢɹ. ɉɨ ɫɬɪɭɤɬɭɪɟ ɧɚɩɵɥɟɧɧɨɟ ɩɨɤɪɵɬɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɦɢɤɪɨɝɟɬɟɪɨɝɟɧɧɵɣ ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, (Ɋɢɫɭɧɨɤ 7.7) ɫɨɫɬɨɹɳɢɣ ɢɡ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɪɚɝɦɟɧɬɨɜ ɱɚɫɬɢɱɧɨ ɨɤɢɫɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɢ ɨɤɢɫɥɨɜ ɫɪɟɞɧɢɦ 
ɞɢɚɦɟɬɪɨɦ 10-50 ɦɤɦ 
 

        
 

Ɋɢɫɭɧɨɤ 7.7 – Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɡɜɢɹ ɤɨɜɲɚ ɩɨɫɥɟ ɧɚɩɵɥɟɧɢɹ. 
       

ɗɧɟɪɝɨɞɢɫɩɟɪɫɢɨɧɧɵɣ ɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɚ ɬɚɤɠɟ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ, 
ɫɤɚɧɢɪɨɜɚɧɢɟ «ɩɨ ɥɢɧɢɢ» ɩɨɤɚɡɚɥɨ, ɱɬɨ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ ɪɚɫɩɪɟɞɟɥɟɧɵ ɜ 
ɩɨɤɪɵɬɢɢ ɪɚɜɧɨɦɟɪɧɨ, ɫɬɟɩɟɧɶ ɨɤɢɫɥɟɧɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɜɟɥɢɤɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɮɚɡɨɜɨɝɨ ɫɨɫɬɚɜɚ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɨɫɧɨɜɚ 
ɩɨɤɪɵɬɢɹ ɫɢɫɬɟɦɵ Fe-Cr-C-Ti ɢɦɟɟɬ ɦɚɪɬɟɧɫɢɬɧɨ-ɚɭɫɬɟɧɢɬɧɭɸ ɫɬɪɭɤɬɭɪɭ ɫ 
ɜɤɥɸɱɟɧɢɹɦɢ ɤɚɪɛɢɞɧɨɣ ɮɚɡɵ, ɬɚɤɠɟ ɜɵɹɜɥɟɧɨ ɧɚɥɢɱɢɟ ɜ ɩɨɤɪɵɬɢɢ ɲɩɢɧɟɥɟɣ 
ɬɢɩɚ FeCr2O4.    

ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɬɚɥɶɧɵɯ ɱɚɫɬɢɰ ɜ ɩɪɨɰɟɫɫɟ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɩɵɥɟɧɧɨɝɨ ɫɥɨɹ ɢ ɡɚɦɟɞɥɟɧɧɚɹ ɫɤɨɪɨɫɬɶ ɟɝɨ ɨɫɬɵɜɚɧɢɹ ɜ 
ɢɧɬɟɪɜɚɥɟ ɦɚɪɬɟɧɫɢɬɧɨɝɨ ɢ ɛɟɣɧɢɬɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɣ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɩɨɤɪɵɬɢɹ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɚɛɢɥɢɡɚɰɢɸ ɚɭɫɬɟɧɢɬɚ.  

Ȼɨɥɶɲɚɹ ɟɝɨ ɱɚɫɬɶ ɩɟɪɟɯɨɞɢɬ ɜ ɦɚɪɬɟɧɫɢɬ ɟɳɟ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɵɥɟɧɢɹ ɜ ɜɢɞɭ 
ɜɵɫɨɤɢɯ ɫɬɟɩɟɧɟɣ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ ɫɥɨɟɜ. 

      Ɏɪɚɝɦɟɧɬ ɪɟɧɬɝɟɧɨɜɫɤɢɯ ɞɢɮɪɚɤɬɨɝɪɚɦɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɟɜ 
ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ ɩɨɤɪɵɬɢɹ:  

ɮɚɡɚ 1 – Fe – (Fe-Cr),  
 
ɮɚɡɚ 2 – ɲɩɢɧɟɥɢ ɬɢɩɚ FeCr2O4,  
 
ɮɚɡɚ 3 - ɤɚɪɛɢɞɵ ɬɢɩɚ Fe2C, Cr3C2. 
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Ɍɟɯɧɨɥɨɝɢɹ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ (HVOF) ɧɚɩɵɥɟɧɢɹ 
ɨɬɥɢɱɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɩɪɨɰɟɫɫɚ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɭɱɟɧɢɟ ɩɨɤɪɵɬɢɣ ɫ 
ɡɚɞɚɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɬɶ ɩɨɤɪɵɬɢɹ, 
ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ, ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ,  ɢ ɭɩɪɨɱɧɟɧɢɹ ɞɟɬɚɥɟɣ ɦɚɲɢɧ. 

Ɍɚɤ, ɧɚ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ Termika 3 ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ 
ɢɡɧɨɫɨɫɬɨɣɤɢɟ ɩɨɤɪɵɬɢɹ ɧɚ ɥɟɡɜɢɢ ɤɨɜɲɚ ɉȾɆ CAT R1700G ɧɚɩɵɥɟɧɢɟɦ 
ɩɨɪɨɲɤɨɜɵɯ ɩɪɨɜɨɥɨɤ. ȼ ɭɫɥɨɜɢɹɯ ɪɟɦɨɧɬɚ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ  ɪɚɛɨɬ ɢ 
ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɤɨɜɲɚ ɉȾɆ CAT R1700G ɜ ɭɫɥɨɜɢɹɯ ɪɭɞɧɢɤɚ 
«Ɉɤɬɹɛɪɶɫɤɢɣ  ɉȺɈ ɇɨɪɢɥɶɫɤɢɣ ɇɢɤɟɥɶ» 

 
 
7.4 ȼɵɜɨɞ ɨ ɩɪɢɦɟɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ 
 
ɉɪɢɛɵɥɶ ɩɪɟɞɩɪɢɹɬɢɹ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ 

ɦɢɧɢɦɢɡɢɪɨɜɚɜ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɧɚ ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɢ 
ɦɨɞɟɪɧɢɡɢɪɨɜɚɜ ɪɟɠɭɳɭɸ ɤɪɨɦɤɭ ɤɨɜɲɚ ɩɭɬɟɦ ɧɚɩɵɥɟɧɢɹ ɩɨɥɭɱɚɟɦ 
ɫɥɟɞɭɸɳɢɣ ɪɟɡɭɥɶɬɚɬ, ɱɬɨ  ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ   ɢɡɧɨɫ   ɪɟɠɭɳɟɣ    ɤɪɨɦɤɢ   
ɛɟɡ   ɧɚɩɵɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1 ɝɨɞ, ɚ ɫ ɧɚɩɵɥɟɧɢɟɦ 1,5 ɝɨɞɚ. ɉɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɣ ɢɡɧɨɫ — ɷɬɨ ɢɡɧɨɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɞɚɧɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɩɥɚɧɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ɪɭɞɧɢɤɚ.  
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8. ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ 
 

8.1  Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɭɞɧɢɤɚ 
 
8.1.1  Ɉɪɝɚɧɢɡɚɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 

ɫɬɪɭɤɬɭɪɚ 
  

Ɉɛɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɪɚɛɨɬɨɣ ɪɭɞɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɟɧɟɪɚɥɶɧɵɦ 
ɞɢɪɟɤɬɨɪɨɦ, ɩɭɬёɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɳɢɯ ɦɟɬɨɞɨɜ ɢ ɩɪɢёɦɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ. 

Ɉɩɟɪɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ ɪɭɞɧɢɤɚ. ɉɨɞ ɟɝɨ ɪɭɤɨɜɨɞɫɬɜɨɦ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɥɚɧɵ ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɢɫɩɨɥɧɟɧɢɸ. Ƚɥɚɜɧɵɣ ɢɧɠɟɧɟɪ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɪɭɞɧɢɤɟ. ȼ ɩɨɞɱɢɧɟɧɢɢ ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ 
ɧɚɯɨɞɢɬɫɹ ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɤ ɢ ɝɥɚɜɧɵɣ ɷɧɟɪɝɟɬɢɤ. Ɉɧɢ ɨɬɜɟɱɚɸɬ ɡɚ ɩɪɚɜɢɥɶɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɦɚɲɢɧ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɩɨɞɱɢɧɟɧɢɢ ɭ ɝɥɚɜɧɨɝɨ 
ɢɧɠɟɧɟɪɚ ɬɚɤ ɠɟ ɧɚɯɨɞɹɬɫɹ ɧɚɱɚɥɶɧɢɤɢ ɜɫɟɯ  ɭɱɚɫɬɤɨɜ ɪɭɞɧɢɤɚ. 

ɉɥɚɧɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɨɬɞɟɥ ɜɟɞёɬ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɥɚɧɢɪɨɜɚɧɢɟɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜɵɩɨɥɧɟɧɢɟ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼɨɩɪɨɫɵ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɪɭɞɧɢɤɟ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɧɟɩɪɟɪɵɜɧɨɣ ɫɜɹɡɢ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ  ɪɚɛɨɬ ɤɨɦɩɥɟɤɫɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɦɢ ɡɚɩɚɫɚɦɢ. 

 

Ɋɢɫɭɧɨɤ 8.1 – ɍɩɪɨɳёɧɧɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɭɞɧɢɤɚ 
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  8.1.2  Ɋɟɠɢɦ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ 
 
 
ɉɪɟɞɩɪɢɹɬɢɟ ɪɚɛɨɬɚɟɬ ɤɪɭɝɥɨɫɭɬɨɱɧɨ ɜ ɬɪɢ ɫɦɟɧɵ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɫɦɟɧɵ ɫɨɫɬɚɜɥɹɟɬ 8 ɱɚɫɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ 365. 
ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɫɵɪɶɟ 

ɧɚ ɧɭɠɞɵ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ. 
ɉɥɚɧɨɜɵɣ ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 8.1 
 

Ɍɚɛɥɢɰɚ 8.1 – ɉɥɚɧɨɜɵɣ ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ 
 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɟɠɢɦ ɪɚɛɨɬɵ 

ɇɟɩɪɟɪɵɜɧɵɣ ɉɪɟɪɵɜɧɵɣ 

Ʉɚɥɟɧɞɚɪɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɞɧɢ 365 365 

ȼɵɯɨɞɧɵɟ ɞɧɢ 104 104 

ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɞɧɢ 261 261 

ɇɟɜɵɯɨɞɵ ɧɚ ɪɚɛɨɬɭ; ɜ ɬɨɦ ɱɢɫɥɟ:   

Ɉɬɩɭɫɤ, ɞɧɢ 30 30 

Ȼɨɥɟɡɧɶ, ɞɧɢ 3 3 

ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɞɧɢ 228 228 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚɜɚ 1,2 1,2 

 
 

8.2   Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɚ 
ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ 

 
8.2.1   Ɋɚɫɱɟɬ ɫɭɦɦɵ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟɧɢɣ 
 

Ʉɚɩɢɬɚɥɶɧɨ ɨɛɪɚɡɭɸɳɢɟ ɡɚɬɪɚɬɵ ɜɵɞɟɥɹɸɬ  ɤɚɤ ɫɭɦɦɭ ɫɪɟɞɫɬɜ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɨɫɧɚɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɧɜɟɫɬɢɪɭɟɦɵɯ 
ɨɛɴɟɤɬɨɜ, ɡɚɬɪɚɬɵ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɢɪɨɫɬɚ 
ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɩɪɟɞɩɪɢɹɬɢɹ.     
     ɋɭɦɦɭ ɡɚɬɪɚɬ ɧɚ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɟ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɬɪёɦ ɝɪɭɩɩɚɦ: 
1. Ƚɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɟ ɜɵɪɚɛɨɬɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɜɫɤɪɵɬɢɹ ɜɫɟɯ  
     ɡɚɩɚɫɨɜ ɩɨɥɹ; 
2. Ƚɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɟ ɜɵɪɚɛɨɬɤɢ, ɜɫɤɪɵɜɚɸɳɢɟ ɡɚɩɚɫɵ ɝɨɪɢɡɨɧɬɨɜ; 
3. Ƚɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɟ ɜɵɪɚɛɨɬɤɢ, ɜɫɤɪɵɜɚɸɳɢɟ ɱɚɫɬɶ ɡɚɩɚɫɨɜ ɝɨɪɢɡɨɧɬɨɜ. 
 

ɋɦɟɬɚ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.2 
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Ɍɚɛɥɢɰɚ 8.2 – ɋɦɟɬɚ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 

 
ɋɦɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.3 

 
      Ɍɚɛɥɢɰɚ 8.3 – ɋɦɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȿɞ. 
ɢɡɦ. 

Ɉɛɴɟɦ 
ɪɚɛɨɬ, 

ɦ3 

ɋɬɨɢɦɨɫ
ɬɶ ɦ3, 

ɬɵɫ.ɪɭɛ. 

Ɉɛɳɚɹ 
ɫɬɨɢɦɨɫɬ

ɶ, 
ɬɵɫ.ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵ
ɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɬɵɫ.ɪɭɛ. 
ɉɨɬɨɧɧ

ɚɹ 
ɋɬɚɜɤɚ, 

Ɋɭɛ. 

ȼɫɟɝɨ 
ɬɵɫ. 

ɪɭɛ/ɝɨɞ 

Ʉɚɩɢɬɚɥɶɧɵɟ 
ɪɚɛɨɬɵ: 

      

Ʉɥɟɬɶɟɜɨɣ ɫɬɜɨɥ 
Ʉɋ 

ɬɵɫ.ɦ3 68558 4,6 308511 
6,51 19530 

ɋɤɢɩɨɜɨɣ ɫɬɜɨɥ ɋɋ ɬɵɫ.ɦ3 51051 4,6 234834,6 4,95 14850 

Ƚɪɭɡɨɜɨɣ ɫɬɜɨɥ Ƚɋ ɬɵɫ.ɦ3 40575,6 4,6 186647,76 3,94 11820 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨ 
ɡɚɤɥɚɞɨɱɧɵɣ ɫɬɜɨɥ 

ȼɁɋ 
ɬɵɫ.ɦ3 41415,4 4,6 190510,84 

4,02 12059,999 

ȼɟɧɬɢɥɹɰɢɨɨɧɵɣ 
ɋɬɜɨɥ ȼɋ 

ɬɵɫ.ɦ3 4552,6 4,6 20941,96 
4,41 13200 

Ɂɚɤɥɚɞɨɱɧɵɣ 
ɝɨɪɢɡɨɧɬ 

ɬɵɫ.ɦ3 448500 9,7 435045 
9,17 27510 

Ɉɬɤɚɬɨɱɧɵɟ 
ɝɨɪɢɡɨɧɬɵ 

ɬɵɫ.ɦ3 122660 2,2 269852 
5,69 17070 

ȼɚɪɚɛɨɬɤɢ 
ɨɤɨɥɨɫɬɜɨɥɶɧɵɯ 

ɞɜɨɪɨɜ 
ɬɵɫ.ɦ3 40000 5 200000 

4,22 21660 

ɂɬɨɝɨ    1415648,61 42,91 137699,999 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ, 
ɬɵɫ.ɪɭɛ. 

Ɉɛɳɚɹ 
ɫɭɦɦɚ 
ɡɚɬɪɚɬ, 

ɬɵɫ.ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡɚɰɢɢ  

Ƚɨɞɨɜɚɹ ɫɭɦɦɚ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟɧɢɣ, 
ɬɵɫ.ɪɭɛ. 

Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: 
ȺȻɄ 1 8852 8852 2,50% 221,3 
Ʌɗɉ 1 10000 10000 2,80% 280 

ɂɬɨɝɨ   18852  501,3 
Ɍɪɚɧɫɩɨɪɬ ɢ ɫɜɹɡɶ: 

Ɍɟɥɟɮɨɧɚɹ ɫɟɬɶ  219 219 5,60% 12,264 
ȼɨɞɨɩɪɨɜɨɞ  233 233 5,00% 11,65 

ɂɬɨɝɨ   452   23,914 
ȼɫɟɝɨ    19304   525214 
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ɋɜɨɞɧɚɹ ɜɟɞɨɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.4 

 
Ɍɚɛɥɢɰɚ 8.4 – ɋɜɨɞɧɚɹ ɜɟɞɨɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɩɪɟɞɩɪɢɹɬɢɹ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚɬɪɚɬ, ɬɵɫ.ɪɭɛ. 

ɑɚɫɬɶ 1 

Ƚɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɟ ɪɚɛɨɬɵ 1415648,61 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 19304 

ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 107175 
Ɍɪɚɧɫɩɨɪɬ ɢ ɫɜɹɡɶ 452 

ɂɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɢɧɜɟɧɬɚɪɶ 46281 

Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɢ 92561 

ȼɪɟɦɟɧɧɵɟ ɨɛɴɟɤɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 240659 

ɂɬɨɝɨ ɩɨ ɩɟɪɜɨɣ ɱɚɫɬɢ ɫɦɟɬɵ 1922080,61 

ɑɚɫɬɶ 2 
ɋɨɞɟɪɠɚɧɢɟ ɞɢɪɟɤɰɢɢ ɫɬɪɨɹɳɟɝɨɫɹ ɩɪɟɞɩɪɢɹɬɢɹ 57814 

ɉɨɞɝɨɬɨɜɤɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɞɪɨɜ 45287 

ɉɪɨɟɤɬɧɵɟ ɢ ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ 96356 

ɂɬɨɝɨ ɩɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɫɦɟɬɵ 19945,7 

ȼɫɟɝɨ ɩɨ 1-ɨɣ ɢ 2-ɨɣ ɱɚɫɬɢ ɫɦɟɬɵ 1942026,31 

ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ 491754 

ȼɫɟɝɨ ɩɨ ɫɦɟɬɟ 2433780,31 

 

 

 
8.2.2   Ɉɪɝɚɧɢɡɚɰɢɹ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɪɭɞɧɢɤɚ 
 
8.2.2.1   Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ ɪɭɞɧɢɤɚ 
 

 
Ɋɚɫɱɟɬ ɩɥɚɧɨɜɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɢɜɟɞɟɧ ɜ 

ɬɚɛɥɢɰɟ 8.5 
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Ɍɚɛɥɢɰɚ 8.5 – Ɋɚɫɱёɬ ɩɥɚɧɨɜɨɣ ɱɢɫɥɟɧɧɨɫɬɢ 
 

ɉɪɨɮɟɫɫɢɹ 
ɪɚɛɨɱɟɝɨ 

Ʉɨɥ-ɜɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ

, ɟɞ. 

ɇɨɪɦɚ 
ɱɢɫɥɟɧɧɨɫɬɢ

, ɱɟɥ./ɟɞ. 

ɑɢɫɥɨ 
ɫɦɟɧ, 

ɟɞ. 
Ʉɋɋ 

əɜɨɱɧɚɹ 
ɱɢɫɥɟɧɧɨ
ɫɬɶ, ɱɟɥ. 

ɋɩɢɫɨɱɧɚɹ 
ɱɢɫɥɟɧɧɨɫɬɶ

, ɱɟɥ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɱɢɟ 

Ȼɭɪɟɧɢɟ 
Ɇɚɲɢɧɢɫɬ 

ɛɭɪɨɜɨɣ 
ɦɚɲɢɧɵ 

5 1 3 1,2 15 18 

ɂɬɨɝɨ ɩɨ 
ɛɭɪɟɧɢɸ 

    15 18 

Ɂɚɪɹɠɚɧɢɟ 
ȼɡɪɵɜɧɢɤ 3 1 1 1,2 3 4 
ɂɬɨɝɨ ɩɨ 

ɡɚɪɹɠɚɧɢɸ 
    3 4 

Ⱦɨɫɬɚɜɤɚ 
Ɇɚɲɢɧɢɫɬ 

ɉȾɆ 
9 1 3 1,2 27 32 

ɂɬɨɝɨ ɩɨ 
ɞɨɫɬɚɜɤɟ 

    27 32 

ȼɫɟɝɨ ɩɨ ȽɉɊ     45 54 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɱɢɟ 

ɋɥɟɫɚɪɶ 9 1 3 1,2 27 32 
ɂɬɨɝɨ ɩɨ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧ
ɵɦ ɪɚɛɨɱɢɦ 

    27 32 

ɂɬɨɝɨ     72 86 
 

 
8.2.2.2   Ɋɚɫɱɟɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɪɭɞɧɢɤɚ 
 

Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɫɭɦɦɵ 
ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ, ɮɨɧɞɚ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

Ɋɚɫɱёɬɵ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 8.6 

 
8.3  Ɋɚɫɱёɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ 
 

Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 1 ɬ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɫɟɦ 
ɩɪɨɰɟɫɫɚɦ ɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɩɥɚɧɚ 
ɩɨ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 1 
ɦ3 ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ ɩɨ ɩɪɨɰɟɫɫɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɰɢɤɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɡɚɬɟɦ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ. 
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8.3.1  ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 
 

Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɜɤɥɸɱɚɟɬ ɡɚɬɪɚɬɵ: 
- ɧɚ ɧɨɪɦɢɪɭɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɞɨɛɵɱɭ 1ɬ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɢɥɢ  1 ɦ3 

ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ: ȼȼ, ɫɪɟɞɫɬɜɚ ɢɧɢɰɢɢɪɨɜɚɧɢɹ, ɤɚɧɚɬ, ɤɚɛɟɥɶ ɢ ɞɪ. 
- ɧɚ ɦɚɬɟɪɢɚɥɵ, ɩɨɝɚɲɚɟɦɵɟ ɜ ɫɦɟɬɧɨ-ɧɨɪɦɚɬɢɜɧɨɦ ɩɨɪɹɞɤɟ: ɪɟɥɶɫɵ, ɲɩɚɥɵ; 
- ɫɬɪɟɥɨɱɧɵɟ ɩɟɪɟɜɨɞɵ, ɤɨɧɜɟɣɟɪɧɵɟ ɥɟɧɬɵ ɢ ɬ.ɞ. 

 
 

Ɍɚɛɥɢɰɚ 8.7 – Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɩɨ ɫɬɚɬɶɟ «ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ» 

Ɉɱɢɫɬɧɵɟ ɪɚɛɨɬɵ 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ 

ɋɦɚɡɤɚ ɤɝ/ɬ 3000 1,53 0,25 1147,5 
ȼɫɟɝɨ ɩɨ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢ
ɸ 

        1147,5 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ʉɚɧɚɬ   5000 1,5 0,43 1935 
ɒɥɚɧɝ   5000 120 0,15 54000 
Ʉɚɛɟɥ (ȽɊɒɗ)   5000 4,5 0,6 8100 
ɂɬɨɝɨ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ          64035 

ɂɬɨɝɨ         290992,5 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢ

ɹ 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ 
ɩɪɨɢɡ-ɜɚ, ɬɵɫ.ɬ 

ɇɨɪɦɚ 
ɪɚɫɯɨɞɚ, 

ɟɞ./ɬ 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ, 
ɬɵɫ.ɪɭɛ. 

ɋɭɦɦɚ 
ɡɚɬɪɚɬ, 
ɬɵɫ.ɪɭ

ɛ. 
Ȼɭɪɟɧɢɟ 

Ȼɭɪɨɜɵɟ ɤɨɪɨɧɤɢ 
d=46, ɦɦ 

ɲɬ 3000 0,029 8 696 

Ȼɭɪɨɜɵɟ ɲɬɚɧɝɢ 
d=36ɦɦ 

ɲɬ 3000 0,04 24 2880 

ɂɬɨɝɨ ɩɨ ɛɭɪɟɧɢɸ     3576 

Ɂɚɪɹɠɚɧɢɟ 
ȼɡɪɵɜɱɚɬɨɟ ɜɟɳɟɫɬɜɨ 
Ⱥɦɦɨɧɢɬ №6 ɀȼ 

ɤɝ 3000 1,27 0,2 762 

ɂɬɨɝɨ ɩɨ 
ɡɚɪɹɠɚɧɢɸ          762 

Ⱦɨɫɬɚɜɤɚ 

ɒɢɧɵ ɤɨɩɦɥ/ɬ 3000 0,14 40 16800 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɤɝ/ɬ 3000 3,1 22 204600 

ɋɦɚɡɨɱɧɵɟ 
ɦɚɬɟɪɢɚɥɵ 

ɤɝ/ɬ 3000 0,12 0,2 72 

ɂɬɨɝɨ ɩɨ ɞɨɫɬɚɜɤɟ         221472 

ȼɫɟɝɨ          225810 
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8.3.2 ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ 
 
ɉɨ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɭɱɢɬɵɜɚɸɬɫɹ ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ 

ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ. Ɍɚɪɢɮɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɡɚɜɢɫɹɬ ɨɬ ɪɚɣɨɧɚ, 
ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɶɫɹ ɩɪɟɞɩɪɢɹɬɢɹ. Ɋɚɫɱёɬ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 8.8 

 

8.3.3 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 
 
Ʉ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɨɬɧɨɫɹɬɫɹ ɜɫɟ ɜɢɞɵ ɜɵɩɥɚɬ ɡɚ ɮɚɤɬɢɱɟɫɤɢ 

ɜɵɩɨɥɧɟɧɧɭɸ ɪɚɛɨɬɭ ɢɥɢ ɨɬɪɚɛɨɬɚɧɧɨɟ ɜɪɟɦɹ. ɋɸɞɚ ɜɤɥɸɱɚɸɬ ɨɩɥɚɬɭ ɩɨ 
ɫɞɟɥɶɧɵɦ ɪɚɫɰɟɧɤɚɦ, ɬɚɪɢɮɚɦ ɢ ɨɤɥɚɞɚɦ, ɚ ɬɚɤ ɠɟ ɡɚ ɪɚɛɨɬɭ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ, 
ɩɪɟɦɢɢ ɪɚɣɨɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɞɪ.  

 

 
8.3.4 Ɉɬɱɢɫɥɟɧɢɹ ɜ ɮɨɧɞɵ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 
 
Ɉɬɱɢɫɥɟɧɢɹ ɜ ɮɨɧɞɵ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɛɟɪɭɬ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɫɭɦɦɵ 

ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. ȼɟɥɢɱɢɧɭ ɩɪɨɰɟɧɬɚ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɟ ɨɪɝɚɧɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɦɟɪ 
ɨɬɱɢɫɥɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 30,2% 

 
 
8.3.5 Ⱥɦɨɪɬɢɡɚɰɢɹ 
 
Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɢɞɚɦ ɨɫɧɨɜɧɵɯ 

ɮɨɧɞɨɜ, ɫ ɭɱёɬɨɦ ɩɨɬɨɧɧɨɣ ɫɬɚɜɤɢ ɢ ɨɛɴёɦɚ ɞɨɛɵɱɢ, ɢɫɯɨɞɹ ɢɡ ɛɚɥɚɧɫɨɜɨɣ 
ɫɬɨɢɦɨɫɬɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦ ɚɦɨɪɬɢɡɚɰɢɢ. Ⱦɚɧɧɵɟ ɪɚɫɱёɬɵ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 8.3, 8.4, 8.8 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɦ ɪɚɛɨɬɚɦ 137699999 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 525214000  ɪɭɛ.ɝɨɞ 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  

89494193 ɪɭɛ.ɝɨɞ. 
Ɋɚɫɯɨɞɵ ɩɨ ɷɬɨɣ ɫɬɚɬɶɟ ɪɚɫɫɱɢɬɚɧɵ ɜ Ɍɚɛɥɢɰɟ 8.4 

 
8.3.6 Ɋɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɞɚɧɧɭɸ ɫɬɚɬɶɸ ɜɤɥɸɱɚɸɬ ɡɚɬɪɚɬɵ ɩɨ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ (ɨɫɧɨɜɧɨɣ, 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ, ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ) ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɱɢɯ ɢ 
ɡɚɬɪɚɬ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, (ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ), 
ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

ɋɜɨɞɧɚɹ ɫɦɟɬɚ ɡɚɬɪɚɬ ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 8.9 
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Ɍɚɛɥɢɰɚ 8.9 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɋɬɚɬɶɢ  ɡɚɬɪɚɬ ɋɭɦɦɚ,  ɬɵɫ .ɪɭɛ.  

ɗɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 6656,1647 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 2087785,98 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 527097,86 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ (26% ɨɬ 
ɫɭɦɦɵ ɡɚɪɚɛɨɬɧɵɯ ɩɥɚɬ) 191327,879 

Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ (8% ɨɬ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ) 326632,28 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ 4301,941 

ɂɬɨɝɨ 2143802,105 
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Ɍɚɛɥɢɰɚ 8.8 – Ɋɚɫɱɟɬ ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɍɢɩɷ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ Ɇɨɳɧɨɫɬɶ, 
ɤȼɬ 

ȼɪɟɦɹ ɪɚɛɨɬɵ, 
ɱɚɫ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɡɚɝɪɭɡɤɢ, 

Ʉɡ 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɡɚ ɦɟɫɹɰ, ɤȼɬ 

Ɍɚɪɢɮ ɡɚ 
1 

ɤȼɬ ɱɚɫ 

ɋɭɦɦɚ ɡɚɬɪɚɬ 
ɧɚ ɷɥ. 

ɷɧɟɪɝɢɸ, ɪɭɛ. 3ɚ 1 ɟɞ ȼɫɟɝɨ  Ɂɚ ɫɭɬɤɢ Ɂɚ ɦɟɫɹɰ 
ȽɉɊ 

Atlas Copco 
Boomer 282 

5 250 1250 18 540 0,8 540000 3 1620000 

ɂɬɨɝɨ    1250    648000  1620000 

Ɉɱɢɫɬɧɵɟ ɪɚɛɨɬɵ 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ 

ȺɊɉ-20 3 180 360 24 720 0,8 207360 3 622080 

ɂɬɨɝɨ   360    207360  622080 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
Ʉɥɟɬɶ ɲɚɯɬɧɚɹ 2 500 1000 8 240 0,8 192000 3 576000 

ɜɨɞɨɨɬɥɢɜ 6 1750 1750 24 720 0,8 1008000 3 3024000 

ɂɬɨɝɨ    2750      3600000 

ȼɫɟɝɨ    4360      5842080 
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Ɍɚɛɥɢɰɚ 8.6- Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

 

ɉ
ɪɨ

ɮɟ
ɫɫ

ɢɹ
 

ɪɚ
ɛɨ

ɱɟ
ɝɨ

 

ɋɩ
ɢɫ

. ɑ
ɢɫ

ɥ.
, ɱ

ɟɥ
. 

Ⱦ
ɧɟ

ɜɧ
ɚɹ

 ɬ
ɚɪ

ɢɮ
ɧɚ

ɹ 
ɫɬ

ɚɜ
ɤɚ

, ɪ
ɭɛ

. 

Ƚɨ
ɞɨ

ɜ.
 

ɮɨ
ɧɞ

 ɪ
ɚɛ

ɨɱ
ɟɝ

ɨ 
ɜɪ

ɟɦ
ɟɧ

ɢ,
 ɞ

ɧɢ
 

Ɉɫɧɨɜɧɨɣ ɮɨɧɞ ɡɚɪɩɥɚɬɵ, ɪɭɛ. 

Ɏ
ɨɧ

ɞ 
ɞɨ

ɩɨ
ɥɧ

ɢɬ
. 

ɡɚ
ɪ.

ɩɥ
ɚɬ

ɵ,
 

ɪɭ
ɛ.

 

ȼɫ
ɟɝ

ɨ 
ɝɨ

ɞɨ
ɜɨ

ɣ 
ɮɨ

ɧɞ
 ɡɚ

ɪɩ
ɥɚ

ɬɵ
, 

ɪɭ
ɛ.

 

Ɍɚ
ɪɢ

ɮ.
 

ɮɨ
ɧɞ

 

ɉ
ɪɟ

ɦɢ
ɹ 

Ⱦ
ɨɩ

ɥɚ
ɬɚ

 ɡɚ
 

ɪɚ
ɛɨ

ɬɭ
 ɜ

 ɧ
ɨɱ

ɧɨ
ɟ 

ɢ 
ɜɟ

ɱɟ
ɪɧ

ɟɟ
 

ɜɪ
ɟɦ

ɹ 
Ⱦ

ɨɩ
ɥɚ

ɬɚ
 ɡɚ

 
ɪɚ

ɛɨ
ɬɭ

 ɜ
 ɩ

ɪɚ
ɡɞ

. 
ɞɧ

ɢ 

ɂ
ɬɨ

ɝɨ
 

ȼɫ
ɟɝ

ɨ 
ɫ 

ɭɱ
ɟɬ

ɨɦ
 

ɪɚ
ɣɨ

ɧɧ
ɨɝ

ɨ 
ɤɨ

ɷɮ
ɮɢ

ɰɢ
ɟɧ

ɬɚ
, 

 

Ɉɫɧɨɜɧɵɟ ɪɚɛɨɱɢɟ 
Ȼɭɪɢɥɶɳɢɤ 18 1200 184 3974400 1589760 635904 397440 6597504 10556006 1583409 10714346 
ȼɡɪɵɜɧɢɤ 4 800 184 588800 794880 117760 76800 1578240 2525184 378777,6 2903961.6 

            
Ɇɚɲɢɧɢɫɬ  

ɉȾɆ 
32 1100 184 6476800 2590720 1036288 647680 10751488 17202380 2580357 19782737 

ɂɬɨɝɨ ȽɉɊ 54               30283570 
3117475,

5 
33401044 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɱɢɟ 
ɉɪɨɱɢɟ 40 750 184 5520000  1104000 720000 14796000 23673600 3551040 27224640 

ȼɫɟɝɨ 94               53957170 
6668515,

5 
60625684 
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8.3.7 ɐɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɒɬɚɬɧɨɟ ɪɚɫɩɢɫɚɧɢɟ ɢ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 

ɫɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɭ 8.10 
 

Ɍɚɛɥɢɰɚ 8.10 - ɒɬɚɬɧɨɟ ɪɚɫɩɢɫɚɧɢɟ ɢ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ 
ɫɩɟɰɢɚɥɢɫɬɨɜ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɨɥɠɧɨɫɬɢ 

Ʉɨɥ-ɜɨ 
ɱɟɥɨɜɟɤ 

Ɇɟɫɹɱɧɵɣ 
ɨɤɥɚɞ, 
ɪɭɛ. 

ɉɪɟɦɢɹ, 
ɪɭɛ. 

ɉɨɥɧɵɣ ɨɤɥɚɞ, 
ɪɭɛ. 

ɋɭɦɦɚ ɝɨɞɨɜɨɝɨ 
ɡɚɪɚɛɨɬɤɚ ɫ 

ɭɱ.ɪɚɣɨɧɧɵɦ ɤɨɷɮ-ɦ, 
ɪɭɛ 

Ⱦɢɪɟɤɬɨɪ 1 90000 36000 126000 2419200 
Ƚɥɚɜɧɵɣ 
ɢɧɠɟɧɟɪ 

1 85000 34000 119000 2284800 

Ƚɥɚɜɧɵɣ 
ɷɧɟɪɝɟɬɢɤ 

1 80000 32000 112000 2150400 

Ƚɥɚɜɧɵɣ 
ɦɟɯɚɧɢɤ 

1 75000 30000 105000 2016000 

Ɇɚɫɬɟɪ ɩɨ 
ɪɟɦɨɧɬɭ 

ɜɫɩɨɦ.ɨɛɨɪɭɞ 
7 60000 24000 84000 1612800 

Ɇɚɫɬɟɪ ɩɨ 
ɪɟɦɨɧɬɭ 
ɛɭɪɨɜɵɯ 
ɫɬɚɧɤɨɜ 

7 50000 20000 70000 1344000 

ɇɚɱɚɥɶɧɢɤ 
ɭɱɚɫɬɤɚ 

1 80000 32000 112000 2150400 

Ƚɨɪɧɵɣ ɦɚɫɬɟɪ 5 60000 24000 84000 1612800 
ɇɚɱɚɥɶɧɢɤ 

ȻȼɊ 
1 65000 26000 91000 1747200 

Ɇɚɫɬɟɪ ȻȼɊ 3 60000 24000 84000 1612800 
      

Ɇɚɪɤɲɟɣɞɟɪ 2 50000 20000 70000 1344000 
Ƚɟɨɥɨɝ 2 50000 20000 70000 1344000 

Ɂɚɜ.ɫɤɥɚɞɨɦ 
ȼɆ 

1 50000 20000 70000 1344000 

ɂɬɨɝɨ 33    22982400 
 

 

ɋɦɟɬɚ ɰɟɯɨɜɵɯ ɪɚɫɯɨɞɨɜ ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 8.11 
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Ɍɚɛɥɢɰɚ 8.11 – ɋɦɟɬɚ ɰɟɯɨɜɵɯ ɪɚɫɯɨɞɨɜ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 
ɋɭɦɦɚ  
ɬɵɫ.ɪɭɛ 

ɇɚ 1 ɬ ɞɨɛɵɱɢ 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɰɟɯɨɜɨɝɨ ɩɟɪɫɨɧɚɥɚ 22982,4 7,66 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰ.ɫɬɪɨɯɨɜɚɧɢɟ 5975,4 1,99 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɌȻ 459,6 0,15 
ɉɪɨɱɢɟ 2298 0,77 
ɂɬɨɝɨ  31715,4 10,57 

 
8.3.8  Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

 
ɋɜɨɞɧɚɹ ɤɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɧɚ 1 ɬɨɧɧɭ ɞɨɛɵɱɢ ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 8.12 

 
Ɍɚɛɥɢɰɚ 8.12 – ɋɜɨɞɧɚɹ ɤɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɧɚ 1 ɬɨɧɧɭ ɞɨɛɵɱɢ 

 

 ɋɬɚɬɶɢ ɡɚɬɪɚɬ 

ȽɉɊ Ɉɱɢɫɬɧɵɟ Ⱦɨɛɵɱɚ 

ɇɚ 1 
ɦ3 

ɇɚ ɜɟɫɶ 
ɨɛɴɟɦ,  ɬɵɫ. 

ɪɭɛ. 

ɇɚ 1 
ɬ 

ɇɚ ɜɟɫɶ 
ɨɛɴɟɦ, ɬɵɫ. 

ɪɭɛ. 

ɇɚ 1 
ɬ 

ɇɚ ɜɟɫɶ 
ɨɛɴɟɦ, ɬɵɫ. 

ɪɭɛ. 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɰɟɥɢ 

0,75 51320 0,38 1147,5 96,9 372981,72 

ɗɧɟɪɝɢɹ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɰɟɥɢ 

0,65 441,8 0,23 691,74 0,88 1133,54 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ 

1,94 1319,98 7,89 23673,6 9,83 268400,41 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 
ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

5,79 3949.27 2,35 7076,16 8,15 254432,26 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ 
ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ 

6,57 44786.81 1,99 5975,4 8,56 294169,04 

Ⱥɦɨɪɬɢɡɚɰɢɹ 29,12 19853.42 24,52 73585,053 45,89 657359,52 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɨɞɟɪɠɚɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

17,72 12084,69 0,65 1976,38 18,38 346659,98 

ɐɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 2,11 6343,08 8,45 25372,32 10,57 275122,23 

ɐɟɯɨɜɚɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

7,34 500559,04 5,62 1684945,74 12,95 2428911,61 

Ɉɛɳɟɪɭɞɧɢɱɧɵɟ 
ɪɚɫɯɨɞɵ 

14,68 10011,18 11,23 33698,91 25,91 287116,92 

ɉɪɨɱɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɪɚɫɯɨɞɵ 

2,25 15317,12 17,2 51559,34 9,65 310283,27 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.12 
 

 
ȽɉɊ Ɉɱɢɫɬɧɵɟ  Ⱦɨɛɵɱɚ 

ɇɚ 1 
ɦ3 

ɇɚ ɜɟɫɶ ɨɛɴɟɦ,  
ɪɭɛ ɇɚ 1 ɬ 

ɇɚ ɜɟɫɶ 
ɨɛɴɟɦ, ɬɵɫ. 

ɪɭɛ 
ɇɚ 1 ɬ 

ɇɚ ɜɟɫɶ 
ɨɛɴɟɦ, ɬɵɫ. 

ɪɭɛ 
Ⱥɦɨɪɬɢɡɚɰɢɹ 29,12 19853.42 24,52 73585,053 45,89 657359,52 
Ɋɚɫɯɨɞɵ ɧɚ 
ɫɨɞɟɪɠɚɧɢɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

17,72 12084,69 0,65 1976,38 18,38 346659,98 

ɐɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 2,11 6343,08 8,45 25372,32 10,57 275122,23 
ɐɟɯɨɜɚɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

7,34 500559,04 5,62 1684945,74 12,95 2428911,61 

Ɉɛɳɟɪɭɞɧɢɱɧɵɟ 
ɪɚɫɯɨɞɵ 

14,68 10011,18 11,23 33698,91 25,91 287116,92 

ɉɪɨɱɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɪɚɫɯɨɞɵ 

2,25 15317,12 17,2 51559,34 9,65 310283,27 

ɉɨɝɚɲɟɧɢɟ ȽɉɊ      5496570,5 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

3,71 25328,29 28,4 85258,25 6,66 353993,36 

ȼɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɪɚɫɯɨɞɵ 

1,86 1266,41 1,42 4262,91 3,28 248936,15 

ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 94,49 687680,079 110,4 1999223,31 257,61 6099500 
 

 

8.4  Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɩɪɨɟɤɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 8.13 
 

Ɍɚɛɥɢɰɚ 8.13 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɩɪɨɟɤɬɚ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɉɨ ɩɪɨɟɤɬɭ ɉɨ ɚɧɚɥɨɝɭ 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɡɚɩɚɫɵ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɬɵɫ. ɬ 47432 47432 

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬɵɫ. ɬ 2500 3000 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ, ɪɭɛ/ɬ 257,61 300 

       ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɪɚɛɨɱɟɝɨ, ɬ/ɝɨɞ 29069,76 16042,8 

ɋɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɉɉ, ɱɟɥ 119 220 

ɜ.ɬ.ɱ. ɂɌɊ 33 33 
ɜ.ɬ.ɱ. ɪɚɛɨɱɢɟ 86 187 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.13 

   

ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɫɭɦɦɚɪɧɵɯ ɝɨɞɨɜɵɯ ɡɚɬɪɚɬ ɩɪɢ ɫɬɚɧɞɚɪɬɧɨɣ ɡɚɦɟɧɟ ɪɟɠɭɳɟɣ  
ɤɨɜɲɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɚɩɵɥɟɧɢɹ (ɰɟɧɵ ɝ. ɇɨɪɢɥɶɫɤɚ). 
             
 
Ɍɚɛɥɢɰɚ 8.14 – ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɫɬɚɧɞɚɪɬɧɨɣ ɡɚɦɟɧɟ. 

 

 
     
 
 

ɋɬɚɬɶɹ 
ɡɚɬɪɚɬ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ȿɞɢɧɢɰɚ 
ɪɚɫɯɨɞɚ 

ȼɫɟɝɨ 

Ʉɟɪɨɫɢɧɨɪɟɡɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɪɟɡɤɟ ɢ ɞɟɦɨɧɬɚɠɭ ɤɪɨɦɤɢ 

ɋɜɚɪɳɢɤ 1 ɱ 1000 ɪ./ɱ 1000 ɪ. 
ɋɬɪɨɩɚɥɶɳɢɤ 0,5 ɱ 700 ɪ./ɱ 350 ɪ. 

Ʉɟɪɨɫɢɧ 8 ɥ. 80 ɪ./ɥ 640 ɪ. 

Ʉɢɫɥɨɪɨɞ 1 ɛɚɥ. 1000 ɪ/ɛɚɥ. 1000 ɪ. 

Ʉɪɚɧ-ɛɚɥɤɚ 
ɨɩɨɪɧɚɹ 5 ɤȼɬ 

0,5 ɱ ͵ ˓.∙ ˍʑ˕ ∙ ˚ 7,5 ɪ. 

Ɇɨɧɬɚɠɧɵɟ ɢ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 

Ɋɟɠɭɳɚɹ ɤɪɨɦɤɚ 1 ɲɬ. 250000 ɪ/ɲɬ 250000 ɪ. 

ɋɬɪɨɩɚɥɶɳɢɤ 1 ɱ 700 ɪ./ɱ 700 ɪ. 

ɋɜɚɪɳɢɤ 10 ɱ 1000 ɪ./ɱ 10000 ɪ. 

ɗɥɟɤɬɪɨɞɵ Ɍ 620 30 ɤɝ 500 ɪ./ɤɝ 15000 ɪ. 

ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ ȼȾɆ-561ɋɍ3 
20ɤȼɬ 

10 ɱ ͵ ˓.∙ ˍʑ˕ ∙ ˚ 600 ɪ. 

   Σ = ʹ͹ͻʹͻ͹,ͷ ˓ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɉɨ ɩɪɨɟɤɬɭ ɉɨ ɚɧɚɥɨɝɭ 

ɋɪɟɞɧɹɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɟɝɨ ɡɚ ɦɟɫɹɰ, ɪɭɛ 58750 40500 
Ɏɨɧɞɨɨɬɞɚɱɚ, ɪɭɛ./ɪɭɛ 0,15 0,25 

Ɏɨɧɞɨɟɦɤɨɫɬɶ, ɪɭɛ./ɪɭɛ 6,94 4,08 

Ɋɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, % 39,25 35,78 

ɉɪɢɛɵɥɶ, ɪɭɛ 16855975000 9450000000 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɥɟɬ 1,7 - 
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https://market-click2.yandex.ru/redir/GAkkM7lQwz62j9BQ6_qgZpDF46FG9mssi4z_xFPEQJZdscKgUF07j6ELsRBKZmPVb3E-bHnujtKCZiPbFi8LUSA2zVaWM7AmNaTodT93BhnkfK-Bmq3nVww1I-kjLHIZGXqwfyRj_LVOTX8ZroKn-uxD_04zit191XL5F8lrV8N-CYJB8uC_-jTBQPrUzQv-r5twtFibtmZnw8p-IMz0AzON2yZ1FeN3F-oU7qvP8YpNg2DSt2c95nvY5TpOKKTZhOBwgMF979kdcoHetvMpd2Y6ixR1aUgwF5k17GnslD99odfki4JWy-3jpLtE-_c2HHKOQxTjS-t5nSzZIvFpVxZfCbcrdmvQcaPfgAx8qspKAtMC5cULAg8dAkdIHwyWtWgm9pjiud_Y8IS3o4LTk3HIgBrL0LEQayFQqkybj29_cJ_ax7HFKL95JPLKwh1M82lrDWnP_ADkgncvVAej-iOJYO0HcRU1oxP1c0XsDXmrnE9zAkrAnGSiaA03-FxlStexRrdS9pHmSTZu5Uf7ubUtpPaJ0Qg9NFhatWwO8uvb6LNLNJrdVgKbSV0Pjqvd7DEaAebKHwZ2GR7Pyzkd8Y-oXovsbvJPNtytNKErz4VzRL1eukywXRe845lDIYLLmFEYtu1SP-0ii9BLX7IE9zMza_PdP_cP7rWgSPdusG9TGNErQnpgKcpWcWkkqEc7djgTq9M6ghVM34evmrnkUXncK7M8oVD_nDm9ndT0H7xjijEPuxgeHLXGfz_ITakeQ1ta8EFLq6cmK-_bU4UE3YV1YQ3RN1Rjcm0_8n-_a2NhWOwYtRTL2qvmlfNUaqCcJa-v8Pn8z4KgsybYT1IXg_AxPq5bgLybHYeUS0ZB5TeAfds_VolTzQcmtL8XPJDj5qf6qzJmcBkAURoAB0IlTcCufxLc2Z-iibKsmrxr1-Q22fJ3lJe4wVOk6stuo5hvg_Xpz5VnVq-LrJi1QjwzdTi6ptpMnoSph-kuXO06265PI0rcyRKx3osIoXsXqO6NSmuHfQp-dSCYEDXgosJwThiNYqB_sYDtvbw9irupgW6MV3yb0vSkqgpNw3iM2RzGnD0rQ6qj-PKIuJVCBObI2hWAhdsSYTR7-Ie2zHZtS0tOgSRmX4FWawnC4uXYZWUfZHSM2NmeJHzROgBQZPK3wiaK5PJIZon0RzFFQDzUYSaoLpyX21wKV5HEpWKeu0wNnqZw-41eVmbgA98f-qonp4B3tEfOQ5s6QEBXMn5wbYrWFqKhJyctkwhdnhZ0JC0OBtMi5XCFcydVvJTk_toiqkd4GZHo7wbvqRzZ2P9wbPU,?data=QVyKqSPyGQwNvdoowNEPjVe30gkvoyKKkNDtuCqsA5ztfoA8VVonKgGaEW_tJ6Vupl3C46nBHCk0u3mFrHABjaSukOm1kulP9u5lpiXzfv-I33WxW00Nc7MmWS-Cpx-jhy0gQeMlzR4ml9XdNDYUHifpEsT0IkwPCO7Uw2dNLbjSnYgt-eDhxFNv7nFn4WBRTgKqXge7NWZr8728UMlfHdK8v8sm1hEUzd8d3zQRvvj8s3HKMjKSipsfdJ-N2KsRlPI7NTVEIRG5TT1TlBiMkj1jhc2kzcBL_aEJNtqX5zA9_EczUTFGnLX2EU92_j1jc0UuGs7tKacVDWdxabs86_rmj8DmI51ZObF0MEdVRT9pcqtoICpVL9ogn0-3qNHQ33XEgz-Ne13S29n_j4KN1LUIhS7djs5WWr0P2nt14r8%2C&b64e=1&sign=a365ba461c8eeaa610fd7a227e060444&keyno=1


            Ɍɚɛɥɢɰɚ 8.15 – ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɡɚɦɟɧɟ ɤɪɨɦɤɢ ɫ ɧɚɩɵɥɟɧɢɟɦ. 

 
 
ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɞɨ ɩɪɟɞɟɥɶɧɨɝɨ ɢɡɧɨɫɚ ɛɟɡ ɧɚɩɵɥɟɧɢɹ ɫɨɫɬɚɜɹɬ: 
              ɋɛɧ = 279297,5 = 418946,25 ɪɭɛɥɟɣ  
 
              ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɞɨ ɩɪɟɞɟɥɶɧɨɝɨ ɢɡɧɨɫɚ ɫ ɧɚɩɵɥɟɧɢɟɦ 
ɫɨɫɬɚɜɹɬ 

              ɋɧ = 
ଷ଴ହଶଽ଻,ହ ଵ,ହ  = 203531,67 ɪɭɛɥɟɣ. 

 
               ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɝɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɫɨɫɬɚɜɢɬ 

           Pr = ɋɛɧ - 418946, 25 - 203531, 67 = 214414, 58 ɪɭɛɥɟɣ.     
          ɉɪɢ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Termika 3 ɜ Ʉ = 580000 ɪɭɛɥɟɣ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ                          

                  ܶ = 𝐾𝑃𝑟 = ହ଼଴଴଴଴ଶଵସସଵସ,ହ଼ = ʹ,͹ ˆˑˇ˃. 
 

  

ɋɬɚɬɶɹ 
ɡɚɬɪɚɬ 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ 
ȿɞɢɧɢɰɚ 
ɪɚɫɯɨɞɚ 

ȼɫɟɝɨ 

Ʉɟɪɨɫɢɧɨɪɟɡɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɪɟɡɤɟ ɢ ɞɟɦɨɧɬɚɠɭ ɤɪɨɦɤɢ 
ɋɜɚɪɳɢɤ 1 ɱ 1000 ɪ./ɱ 1000 ɪ. 

ɋɬɪɨɩɚɥɶɳɢɤ 0,5 ɱ 700 ɪ./ɱ 350 ɪ. 
Ʉɟɪɨɫɢɧ 8 ɥ. 80 ɪ./ɥ 640 ɪ. 

Ʉɢɫɥɨɪɨɞ 1 ɛɚɥ. 1000 ɪ/ɛɚɥ. 1000 ɪ. 
Ʉɪɚɧ-ɛɚɥɤɚ 

ɨɩɨɪɧɚɹ 5 ɤȼɬ 
0,5 ɱ ͵ ˓.∙ ˍʑ˕ ∙ ˚ 7,5 ɪ. 

Ɇɨɧɬɚɠɧɵɟ ɢ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 
Ɋɟɠɭɳɚɹ ɤɪɨɦɤɚ 1 ɲɬ. 250000 ɪ/ɲɬ 250000 ɪ. 

ɋɬɪɨɩɚɥɶɳɢɤ 1 ɱ 700 ɪ./ɱ 700 ɪ. 
ɋɜɚɪɳɢɤ 10 ɱ 1000 ɪ./ɱ 10000 ɪ. 

ɗɥɟɤɬɪɨɞɵ Ɍ 620 30 ɤɝ 500 ɪ./ɤɝ 15000 ɪ. 
ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ 
ȼȾɆ-561ɋɍ3 20ɤȼɬ 

10 ɱ ͵ ˓.∙ ˍʑ˕ ∙ ˚ 600 ɪ. 

ɇɚɩɵɥɟɧɢɟ 
ɋɜɚɪɳɢɤ 2 ɱ 1000 ɪ./ɱ 2000 ɪ. 

ɉɨɪɨɲɨɤ ɧɢɬɪɢɞɚ 
ɬɢɬɚɧɚ 

20 ɤɝ 1000 ɪ./ɤɝ 20000 

Ʉɢɫɥɨɪɨɞ 1 ɛɚɥ. 1000 ɪ/ɛɚɥ. 1000 ɪ. 
Ⱥɰɟɬɢɥɟɧ 2 ɛɚɥ. 4000 ɪ/ɛɚɥ. 4000 ɪ. 

   Σ = ͵Ͳͷʹͻ͹,ͷ ˓ 
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9. ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 

 

   9.1  Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ 

 

Ɍɚɥɧɚɯɫɤɢɣ ɪɭɞɧɵɣ ɭɡɟɥ, ɨɛɴɟɞɢɧɹɸɳɢɣ Ɍɚɥɧɚɯɫɤɨɟ ɢ Ɉɤɬɹɛɪɶɫɤɨɟ 
ɫɭɥɶɮɢɞɧɵɟ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ,   ɹɜɥɹɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɨɫɧɨɜɧɨɣ ɫɵɪɶɟɜɨɣ ɛɚɡɨɣ ȺɈ «ɇɨɪɢɥɶɫɤɢɣ ɝɨɪɧɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ 
ɤɨɦɛɢɧɚɬ».  

Ɋɭɞɧɢɤ «Ɉɤɬɹɛɪɶɫɤɢɣ» ɪɚɡɪɚɛɚɬɵɜɚɟɬ Ɉɤɬɹɛɪɶɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ 
ɫɭɥɶɮɢɞɧɵɯ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɯ ɪɭɞ. ɉɨɥɟ ɪɭɞɧɢɤɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɩɪɢɭɪɨɱɟɧɨ 
ɤ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɏɚɪɚɟɥɚɯɫɤɨɣ ɜɟɬɜɢ Ɍɚɥɧɚɯɫɤɨɣ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ 
ɢɧɬɪɭɡɢɢ. 

ɏɚɪɚɟɥɚɯɫɤɚɹ ɢɧɬɪɭɡɢɜɧɚɹ ɜɟɬɜɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɢɧɡɨɜɢɞɧɨɟ ɬɟɥɨ 
ɫɥɨɠɧɨɣ ɮɨɪɦɵ, ɜɵɬɹɧɭɬɨɟ ɜ ɫɟɜɟɪ-ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɦɨɳɧɨɫɬɶɸ 
ɞɨ 200 ɦ. ɂɧɬɪɭɡɢɜ ɫɨɝɥɚɫɧɨ ɥɨɠɢɬɫɹ ɧɚ ɦɟɬɚɦɨɪɮɢɡɨɜɚɧɧɵɟ ɩɨɪɨɞɵ ɧɢɠɧɟɝɨ 
ɞɟɜɨɧɚ ɢ ɩɨɥɨɝɨ ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼ ɩɪɟɞɟɥɚɯ ɩɨɥɹ 
ɪɭɞɧɢɤɚ ɧɚɛɥɸɞɚɟɬɫɹ ɦɧɨɝɨɹɪɭɫɧɨɟ ɪɚɡɜɢɬɢɟ ɨɪɭɞɟɧɟɧɢɹ. 

ȼɵɞɟɥɹɸɬɫɹ ɬɪɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɢɩɚ ɦɟɞɧɨ-ɧɢɤɟɥɟɜɵɯ ɪɭɞ ɧɚ ɝɥɭɛɢɧɚɯ ɨɬ 
450 ɞɨ 1050 ɦ: ɛɨɝɚɬɵɟ (ɫɩɥɨɲɧɵɟ), ɜɤɪɚɩɥɟɧɧɵɟ ɜ ɢɧɬɪɭɡɢɢ ɢ "ɦɟɞɢɫɬɵɟ" 
(ɩɪɨɠɢɥɤɨɜɨ-ɜɤɪɚɩɥɟɧɧɵɟ ɜɨ ɜɦɟɳɚɸɳɢɯ ɢɧɬɪɭɡɢɜ ɩɨɪɨɞɚɯ). ɇɚɢɛɨɥɶɲɭɸ 
ɰɟɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɛɨɝɚɬɵɟ ɪɭɞɵ, ɩɟɪɜɨɨɱɟɪɟɞɧɚɹ ɜɵɟɦɤɚ ɤɨɬɨɪɵɯ ɜɟɞɟɬɫɹ 
ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. ȼ 2009 ɝɨɞɭ ɢ ɞɚɥɟɟ ɛɭɞɭɬ ɩɪɨɞɨɥɠɟɧɵ ɪɚɛɨɬɵ ɩɨ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɩɪɨɯɨɞɤɟ ɢ ɨɬɪɚɛɨɬɤɟ "ɦɟɞɢɫɬɵɯ" ɪɭɞ. 

 
 

   9.2 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɟ  

 

   9.2.1 Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ  

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɲɚɯɬɵ ɢ ɪɭɞɧɢɤɚ, ɧɚ ɤɨɬɨɪɵɯ 
ɯɨɬɹ ɛɵ ɧɚ ɨɞɧɨɦ ɩɥɚɫɬɟ (ɡɚɥɟɠɢ) ɨɛɧɚɪɭɠɟɧɵ ɝɨɪɸɱɢɟ ɝɚɡɵ, ɨɬɧɨɫɹɬɫɹ ɤ 
ɨɩɚɫɧɵɦ ɩɨ ɝɚɡɭ ɢ ɧɚ ɧɢɯ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɝɚɡɨɜɵɣ ɪɟɠɢɦ.  

ȼɦɟɳɚɸɳɢɟ ɪɭɞɧɵɟ ɡɚɥɟɠɢ ɩɨɪɨɞɵ ɜɵɞɟɥɹɸɬ ɝɨɪɸɱɢɟ ɝɚɡɵ: ɦɟɬɚɧ, ɷɬɚɧ, 
ɩɪɨɩɚɧ, ɩɟɧɬɚɧ ɢ ɜɨɞɨɪɨɞ. ȼɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɢɯ ɜɟɥɢɱɢɧɵ 
ɉȾɄ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 9.1  
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Ɍɚɛɥɢɰɚ 9.1 - ȼɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɪɭɞɧɢɤɚ 

 

 

 

Ɍɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ 

Ɉɛɨɪɭ-
ɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜ
ɚɧɢɹ 
ɮɚɤɬɨɪɚ 

ɏɚɪɚɤɬɟɪɢɫ
ɬɢɤɚ 
ɮɚɤɬɨɪɚ 

ȿɞ. 
ɢɡɦɟɪɟ
ɧɢɹ 

Ɏɚɤɬɢɱɟ
ɫɤɨɟ 
ɡɧɚɱɟɧɢɟ 

ɇɨɪɦɚ
ɬɢɜ ɩɨ 
ȽɈɋɌ, 
ɉȾɄ, 
ɉȾɍ 

Ȼɭɪɟɧɢɟ 

Atlas 
Copco 
Boomer 
282 

Ƚɚɡ 

Ɉɤɫɢɞ 
ɚɡɨɬɚ 

ɦɝ/ɦ3 2.1 1.6 

Ɉɤɫɢɞ 
ɭɝɥɟɪɨɞɚ 

ɦɝ/ɦ3 6 8.3 

ɍɝɥɟɜɨɞɨɪ
ɨɞɵ 

ɦɝ/ɦ3   

ɉɵɥɶ 
Ⱦɢɨɤɫɢɞ 
ɤɪɟɦɧɢɹ 

ɦɝ/ɦ3 2 3 

ɒɭɦ  ȾȻȺ 75 60 
Ʌɨɤɚɥɶɧɚɹ 
ɜɢɛɪɚɰɢɹ 

 ȾȻȺ 120 112 

ȼɡɪɵɜɧɵ
ɟ ɪɚɛɨɬɵ 

Ƚɪɚɧɭɥɨ
ɬɨɥ 

Ƚɚɡ 

Ɉɤɫɢɞ 
ɚɡɨɬɚ 

ɦɝ/ɦ3 22 20 

Ɉɤɫɢɞ 
ɭɝɥɟɪɨɞɚ 

ɦɝ/ɦ3 6 5 

ɍɝɥɟɜɨɞɨɪ
ɨɞɵ 

ɦɝ/ɦ3 10 10 

ɋɟɪɧɢɫɬɵɣ 
ɝɚɡ 

ɦɝ/ɦ3 3.3 4 

ɉɵɥɶ 
Ⱦɢɨɤɫɢɞ 
ɤɪɟɦɧɢɹ 

ɦɝ/ɦ3 5 3 

Ɍɪɚɧɫɩɨɪ
ɬɢɪ-
ɨɜɚɧɢɟ 

Caterpill
ar 
R1700G 

Ƚɚɡ 

Ɉɤɫɢɞ 
ɚɡɨɬɚ 

ɦɝ/ɦ3 4 5 

Ɉɤɫɢɞ 
ɭɝɥɟɪɨɞɚ 

ɦɝ/ɦ3 10 10 

ɍɝɥɟɜɨɞɨɪ
ɨɞɵ 

ɦɝ/ɦ3 8.3 6.6 

ɉɵɥɶ 
Ⱦɢɨɤɫɢɞ 
ɤɪɟɦɧɢɹ 

ɦɝ/ɦ3 7 5 

ɒɭɦ  ȾȻȺ 75 70 
Ɍɪɚɧɫɩɨɪɬ
ɧɚɹ 
ɜɢɛɪɚɰɢɹ 

 ȾȻȺ 120 107 
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Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ , ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɜɵɪɚɛɨɬɨɤ, ɞɨɥɠɧɨ 
ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɱɢɫɥɭ ɥɸɞɟɣ, ɡɚɧɹɬɵɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ 
ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬɚɯ, ɩɨ ɭɝɥɟɤɢɫɥɨɦɭ ɝɚɡɭ, ɹɞɨɜɢɬɵɦ ɢ ɝɨɪɸɱɢɦ ɝɚɡɚɦ, ɩɵɥɢ, 
ɹɞɨɜɢɬɵɦ ɝɚɡɚɦ, ɨɛɪɚɡɭɸɳɢɦɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ, ɩɨ ɜɪɟɞɧɵɦ 
ɤɨɦɩɨɧɟɧɬɚɦ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ, ɜɵɞɟɥɹɸɳɢɯɫɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɞɜɢɝɚɬɟɥɹɦɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɜɨɡɞɭɯɚ, ɩɪɢɱɟɦ ɩɪɢɧɢɦɚɟɬɫɹ ɤ ɭɱɟɬɭ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ , 
ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɜɵɲɟɭɤɚɡɚɧɧɵɦ ɮɚɤɬɨɪɚɦ. 

Ʉɨɥɢɱɟɫɬɜɨ  ɜɨɡɞɭɯɚ, ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ ɩɨ ɱɢɫɥɭ ɥɸɞɟɣ, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
6 ɦ3 /ɦɢɧ ɧɚ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ, ɫɱɢɬɚɹ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɱɢɫɥɭ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɪɚɛɨɬɚɸɳɢɯ ɥɸɞɟɣ ɜ ɫɦɟɧɟ.  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ  ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɤɚɤ ɞɥɹ 
ɭɱɚɫɬɤɨɜ, ɬɚɤ ɢ ɞɥɹ ɜɫɟɣ ɲɚɯɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɹɞɨɜɢɬɵɯ ɩɪɨɞɭɤɬɨɜ 
ɜɡɪɵɜɚ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɜɡɪɵɜɚɧɢɢ ɧɚɢɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɜɡɪɵɜɱɚɬɨɝɨ ɜɟɳɟɫɬɜɚ (ȼȼ), ɫɱɢɬɚɹ, ɱɬɨ ɩɪɢ ɜɡɪɵɜɟ 1 ɤɝ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ 
ɨɛɪɚɡɭɟɬɫɹ ɜ ɫɪɟɞɧɟɦ 40 ɥ ɭɫɥɨɜɧɨɣ ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɤɥɸɱɚɸɳɟɣ ɢ 
ɨɤɫɢɞɵ ɚɡɨɬɚ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɡɪɵɜɚɟɦɨɝɨ ȼȼ:  

ɚ) ɩɪɢ 2-ɱɚɫɨɜɨɦ ɦɟɠɫɦɟɧɧɨɦ ɩɟɪɟɪɵɜɟ ɢ ɩɪɨɜɟɞɟɧɢɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɜ 
ɧɚɱɚɥɟ ɩɟɪɟɪɵɜɚ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ - ɜɫɟ ɤɨɥɢɱɟɫɬɜɨ ȼȼ, ɪɚɫɯɨɞɭɟɦɨɝɨ ɜ 
ɦɟɠɫɦɟɧɧɵɣ ɩɟɪɟɪɵɜ. Ʉɨɥɢɱɟɫɬɜɨ ȼȼ, ɪɚɫɯɨɞɭɟɦɨɝɨ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɫɦɟɧɵ 
(ɜɬɨɪɢɱɧɨɟ ɞɪɨɛɥɟɧɢɟ, ɩɪɨɯɨɞɤɚ ɨɬɞɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ ɞɪ.), ɜ ɭɤɚɡɚɧɧɵɣ 
ɪɚɫɯɨɞ ɧɟ ɜɤɥɸɱɚɟɬɫɹ, ɟɫɥɢ ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɦɟɧɶɲɟ ɩɪɢɧɹɬɨɝɨ ɞɥɹ 
ɜɵɲɟɭɤɚɡɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɢ ɟɫɥɢ ɩɨ ɷɬɨɦɭ ɪɚɫɯɨɞɭ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. «ɛ» ɧɚɫɬɨɹɳɟɝɨ ɩɚɪɚɝɪɚɮɚ;  

ɛ) ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ȼȼ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɫɦɟɧɵ 
ɪɚɫɯɨɞɭɟɬɫɹ ɞɥɹ ɜɬɨɪɢɱɧɨɝɨ ɞɪɨɛɥɟɧɢɹ (ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ ɫ ɦɚɫɫɨɜɨɣ 
ɨɬɛɨɣɤɢ) ɢ ɧɚ ɩɪɨɯɨɞɤɭ ɜɵɪɚɛɨɬɨɤ, ɞɥɹ ɪɚɫɱɟɬɚ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɪɢ 6-7-
ɱɚɫɨɜɨɣ ɫɦɟɧɟ 1/3 ɤɨɥɢɱɟɫɬɜɚ ȼȼ, ɪɚɫɯɨɞɭɟɦɨɝɨ ɜ ɬɟɱɟɧɢɟ ɫɦɟɧɵ, ɟɫɥɢ ɷɬɚ ɱɚɫɬɶ 
ȼȼ ɛɨɥɶɲɟ ɪɚɫɯɨɞɭɟɦɨɝɨ ɜ ɦɟɠɫɦɟɧɧɵɣ ɩɟɪɟɪɵɜ.  

Ʉ ɨɩɚɫɧɵɦ ɮɚɤɬɨɪɚɦ ɬɚɤɠɟ ɨɬɧɨɫɹɬɫɹ: ɞɜɢɠɭɳɢɟɫɹ ɦɟɯɚɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɢ ɦɚɲɢɧɵ, ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ ɜ ɜɢɞɟ ɝɨɪɧɨɝɨ ɭɞɚɪɚ ɢ ɜɨɡɦɨɠɧɨɝɨ 
ɨɛɪɭɲɟɧɢɹ, ɡɚɬɨɩɥɟɧɢɟ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɩɨɠɚɪɵ ɢ ɜɡɪɵɜɵ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ, 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ.   

 

9.2.2 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ  

 

Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɩɪɨɟɤɬɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ Ɂɚɤɨɧɨɦ ɨ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɪɭɞɧɢɤ «Ɉɤɬɹɛɪɶɫɤɢɣ» ɹɜɥɹɟɬɫɹ ɨɩɚɫɧɵɦ 
ɨɛɴɟɤɬɨɦ ɩɨ ɪɹɞɭ ɩɪɢɡɧɚɤɨɜ.  
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ɉɨɞɡɟɦɧɵɣ ɪɭɞɧɢɤ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɩɨ ɩɪɢɡɧɚɤɭ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɧɚ ɦɟɫɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ. 
ɋɤɥɚɞɵ, ɩɥɨɳɚɞɤɢ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ ɜɡɪɵɜɱɚɬɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɴɟɤɬɵ 
ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜ ɝɪɚɧɢɰɚɯ ɡɟɦɟɥɶɧɨɝɨ ɨɬɜɨɞɚ 
ɢɞɟɧɬɢɮɢɰɢɪɭɸɬɫɹ ɨɬɞɟɥɶɧɨ.  

ȼɫɟ ɪɚɛɨɬɵ ɜ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɢ ɩɪɢ 
ɧɚɥɢɱɢɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɢɧɫɬɪɭɤɰɢɹɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɢ ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɩɨ 
ɉȺɈ «ɇɨɪɢɥɶɫɤɢɣ ɇɢɤɟɥɶ» 

Ʉɪɟɩɥɟɧɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɧɚɪɟɡɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɪɨɢɡɜɨɞɢɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ȼɇɂɆɂ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ 
ɧɟɫɱɚɫɬɧɵɟ ɫɥɭɱɚɢ ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɚɸɳɢɯ ɹɞɨɜɢɬɵɯ ɝɚɡɨɜ, ɭɞɭɲɶɹ, 
ɨɛɪɭɲɟɧɢɹ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɜɨɡɞɟɣɫɬɜɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɦɚɲɢɧ ɢ 
ɦɟɯɚɧɢɡɦɨɜ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɜɡɪɵɜɨɜ ɝɚɡɚ ɢ ɩɵɥɢ, ɩɪɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ, 
ɩɨɠɚɪɚɯ ɢ ɞɪɭɝɢɯ ɚɜɚɪɢɹɯ:  

- ɤɚɠɞɵɣ ɪɚɛɨɱɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ ɡɚɳɢɬɵ. ɇɚ 
ɪɭɞɧɢɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɚɹ ɡɚɳɢɬɚ ɜɫɟɯ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɨɛɨɪɭɞɭɸɬɫɹ ɜ ɬɪɟɛɭɟɦɵɯ ɦɟɫɬɚɯ ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ ɢ ɨɩɨɜɟɳɟɧɢɹ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɫɥɭɱɚɹɯ.  

- ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɪɭɞɧɢɱɧɨɣ ɚɬɦɨɫɮɟɪɵ;  
- ɩɪɢɦɟɧɹɟɦɚɹ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɭɪɚ ɜ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ ɜɵɩɨɥɧɟɧɨ ɜɨ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ;  
- ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɝɪɭɡɨɜ ɤɨɧɬɚɤɬɧɵɦ ɷɥɟɤɬɪɨɜɨɡɚɦɢ ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ 

ɧɚ ɨɫɧɨɜɧɵɯ ɨɬɤɚɬɨɱɧɵɯ ɝɨɪɢɡɨɧɬɚɯ ɫɨ ɫɜɟɠɟɣ ɫɬɪɭɟɣ. ɉɪɨɜɟɬɪɢɜɚɧɢɟ ɪɭɞɧɢɤɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɬɜɨɥɭ Ʉɋ ɢ ɞɚɥɟɟ ɩɨ ɨɬɤɚɬɨɱɧɵɦ ɢ ɬɪɚɧɫɩɨɪɬɧɵɦ 
ɜɵɪɚɛɨɬɤɚɦ ɩɨɫɬɭɩɚɟɬ ɜ ɨɱɢɫɬɧɵɟ, ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɢ ɧɚɪɟɡɧɵɟ ɜɵɪɚɛɨɬɤɢ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɚɦɟɪɵ. ɉɪɨɜɟɬɪɢɜ ɨɱɢɫɬɧɨɣ ɡɚɛɨɣ, ɩɪɨɯɨɞɱɟɫɤɢɣ ɡɚɛɨɣ ɢ 
ɤɚɦɟɪɧɵɟ ɜɵɪɚɛɨɬɤɢ ɫ ɨɛɨɫɨɛɥɟɧɧɵɦ ɩɪɨɜɟɬɪɢɜɚɧɢɟɦ, ɜɨɡɞɭɯ ɩɨ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ ɜɨɫɫɬɚɸɳɢɦ ɜɵɞɚɟɬɫɹ ɧɚ ɜɟɧɬɡɚɤɥɚɞɨɱɧɵɟ ɝɨɪɢɡɨɧɬɵ ɢ ɞɚɥɟɟ 
ɩɨ ɧɢɦ ɩɨɫɬɭɩɚɟɬ ɤ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦɭ ɫɬɜɨɥɭ ɢ ɜɵɞɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ.  

ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɲɚɯɬɭ ɜɨɡɞɭɯ ɩɨɞɨɝɪɟɜɚɟɬɫɹ  
ɤɚɥɨɪɢɮɟɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɭ ɜɨɡɞɭɯɨɩɨɞɚɸɳɢɯ ɫɬɜɨɥɨɜ;  

-  ɫɬɚɰɢɨɧɚɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɵɡɵɜɚɸɳɟɟ ɲɭɦ ɢ ɜɢɛɪɚɰɢɸ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɨɬ ɩɨɥɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɮɭɧɞɚɦɟɧɬɚɯ;  

- ɜ ɦɚɲɢɧɧɵɯ ɤɚɦɟɪɚɯ ɲɭɦ ɥɨɤɚɥɢɡɭɟɬɫɹ ɩɭɬɟɦ ɩɨɤɪɵɬɢɹ ɫɬɟɧ 
ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɦ ɦɚɬɟɪɢɚɥɨɦ;  

- ɪɭɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɜ ɜɢɛɪɨ-ɡɚɳɢɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ.   

Ɉɫɧɨɜɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɨɪɶɛɟ ɫ ɲɭɦɨɦ ɢ ɜɢɛɪɚɰɢɹɦɢ:  
- ɢɫɤɥɸɱɟɧɢɟ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɢɛɪɨ-ɚɤɭɫɬɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ;  
- ɪɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɹɜɥɹɸɳɟɝɨɫɹ ɢɫɬɨɱɧɢɤɨɦ ɲɭɦɚ, ɜ 

ɨɬɞɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ;  
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- ɩɪɢɦɟɧɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ, 
ɩɪɨɜɟɞɟɧɢɟ ɫɚɧɢɬɚɪɧɨ – ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɞɥɹ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ 
ɧɚ ɜɢɛɪɨ-ɚɤɭɫɬɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ;  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ:  
- ɩɪɚɜɢɥɶɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɚɫɫɢɜɧɵɯ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ 

ɜɢɛɪɨ-ɚɤɬɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɞɪɨɛɢɥɤɢ) ɫ ɭɱɟɬɨɦ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ;  
- ɢɡɨɥɹɰɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɜɢɛɪɨɚɤɬɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬ ɧɟɫɭɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ;  
- ɚɤɬɢɜɧɚɹ ɢ ɩɚɫɫɢɜɧɚɹ ɜɢɛɪɨɢɡɨɥɹɰɢɹ ɜɢɛɪɨ-ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɪɚɛɨɱɢɯ ɦɟɫɬ ɨɩɟɪɚɬɨɪɚ ɢ ɦɚɲɢɧɢɫɬɚ;  
- ɩɪɢɦɟɧɟɧɢɟ ɜɢɛɪɨɡɚɞɟɪɠɢɜɚɸɳɢɯ ɝɢɛɤɢɯ ɜɫɬɚɜɨɤ (ɝɚɫɢɬɟɥɟɣ) ɧɚ ɜɵɯɥɨɩɟ 

ɧɚɝɧɟɬɚɬɟɥɟɣ;  
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɢɛɪɨɩɨɝɥɨɳɚɸɳɢɯ ɪɟɡɢɧɨɜɵɯ ɩɨɤɪɵɬɢɣ ɢ ɦɚɫɬɢɤ ɞɥɹ 

ɨɛɥɢɰɨɜɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɦɦɭɧɢɤɚɰɢɣ;  
- ɡɜɭɤɨɢɡɨɥɹɰɢɹ ɩɪɢɜɨɞɚ ɲɭɦɧɵɯ ɦɚɲɢɧ ɤɨɠɭɯɚɦɢ;  
- ɲɭɦɨɩɨɝɥɨɳɟɧɢɟ ɧɚ ɜɫɚɫɵɜɚɧɢɢ ɢ ɜɵɯɥɨɩɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ.  

  

9.2.3 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɦɫɚɧɢɬɚɪɢɹ  
  

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɧɚ ɪɭɞɧɢɤɟ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɚ 
ɊɎ №116-ɎɁ “Ɉ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɛɴɟɤɬɨɜ”, “ȿɞɢɧɵɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɵɯ, ɧɟɪɭɞɧɵɯ ɢ 
ɪɨɫɫɵɩɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ”,  

“ȿɞɢɧɵɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ”,  
ɋɚɧɉɢɇ 2.2.2.540-96, ɋɇɢɉ 2.2.2.548-96 ɢ ɞɪɭɝɢɯ ɪɭɤɨɜɨɞɹɳɢɯ ɢ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɝɨɪɧɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ. 
Ɉɛɳɢɟ  ɬɪɟɛɨɜɚɧɢɹ:  
ɜɫɟ ɪɚɛɨɱɢɟ ɢ ɫɥɭɠɚɳɢɟ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɪɭɞɧɢɤ, ɩɨɞɥɟɠɚɬ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦɭ ɦɟɞɢɰɢɧɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɢ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɡɚɤɥɸɱɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɩɭɫɤɚ ɤ ɩɨɞɡɟɦɧɵɦ ɪɚɛɨɬɚɦ;  

- ɪɚɛɨɬɚɸɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɯɨɞɹɬ 
ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɦɟɞɢɰɢɧɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ;  

- ɪɚɛɨɱɢɟ ɨɛɭɱɟɧɵ ɩɪɨɮɟɫɫɢɢ, ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ, ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɥɶɡɨɜɚɧɢɸ ɫɚɦɨɫɩɚɫɚɬɟɥɹɦɢ ɢ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɡɧɚɬɶ ɫɢɝɧɚɥɵ ɚɜɚɪɢɣɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ, ɩɪɚɜɢɥɚ ɩɨɜɟɞɟɧɢɹ ɩɪɢ 
ɚɜɚɪɢɹɯ, ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɫɩɚɫɟɧɢɹ ɢ ɭɦɟɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ, 
ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɡɚɩɚɫɧɵɦɢ ɜɵɯɨɞɚɦɢ ɢ ɩɭɬɹɦɢ ɫɥɟɞɨɜɚɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜ 
ɚɜɚɪɢɣɧɵɯ ɫɥɭɱɚɹɯ ɢ ɭɦɟɬɶ ɢɦɢ ɩɨɥɶɡɨɜɚɬɶɫɹ; ɢɦɟɬɶ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ 
ɜɟɞɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɛɟɡɨɩɚɫɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ;  

- ɜɫɟ ɪɚɛɨɬɧɢɤɢ ɲɚɯɬɵ - ɨɛɟɫɩɟɱɟɧɵ ɢ ɨɛɹɡɚɧɵ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɩɟɰɨɞɟɠɞɨɣ, 
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ɫɩɟɰɨɛɭɜɶɸ, ɡɚɳɢɬɧɵɦɢ ɤɚɫɤɚɦɢ, ɨɱɤɚɦɢ, ɩɪɨɬɢɜɨɩɵɥɶɧɵɦɢ ɪɟɫɩɢɪɚɬɨɪɚɦɢ, 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ, ɮɥɹɝɚɦɢ ɞɥɹ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɢɯ ɩɪɨɮɟɫɫɢɢ 
ɢ ɭɫɥɨɜɢɹɦ ɬɪɭɞɚ ɫɨɝɥɚɫɧɨ ɭɬɜɟɪɠɞɟɧɧɵɦ ɧɨɪɦɚɦ;  

- ɜɫɟ ɢɫɩɨɥɶɡɭɟɦɨɟ ɧɚ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢɦɟɸɬ ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ, 
ɜɵɞɚɧɧɵɣ Ɋɨɫɬɟɯɧɚɞɡɨɪɨɦ;  

- ɩɪɢ ɪɚɛɨɬɟ ɫ ɦɚɲɢɧɚɦɢ ɢ ɦɟɯɚɧɢɡɦɚɦɢ ɪɚɛɨɱɢɟ ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

- ɝɨɪɧɵɟ ɪɚɛɨɬɵ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ (ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ 
ɧɚ ɜɧɨɜɶ ɜɫɤɪɵɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ, ɨɩɚɫɧɵɟ ɩɨ ɝɨɪɧɵɦ ɭɞɚɪɚɦ ɢ ɬ.ɞ.) 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɟɫɬɢ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ “ȼɪɟɦɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɨ 
ɩɨɪɹɞɤɟ ɢ ɤɨɧɬɪɨɥɟ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ ɧɚ 
ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ:  

- ɧɚ ɪɭɞɧɢɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɜɫɟɯ ɩɨɞɡɟɦɧɵɯ 
ɜɵɪɚɛɨɬɨɤ. ɇɚ ɝɨɪɢɡɨɧɬɚɯ ɨɛɨɪɭɞɭɸɬɫɹ ɜ ɬɪɟɛɭɟɦɵɯ ɦɟɫɬɚɯ ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ ɢ 
ɨɩɨɜɟɳɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɰɟɥɹɯ;  

- ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ ɩɨ ɝɚɡɨɜɨɦɭ ɪɟɠɢɦɭ (ɪɭɞɧɢɤ ɪɚɛɨɬɚɟɬ 
ɜ ɝɚɡɨɜɨɦ ɪɟɠɢɦɟ ɛɟɡ ɨɬɧɟɫɟɧɢɹ ɤ ɤɚɤɨɣ-ɥɢɛɨ ɤɚɬɟɝɨɪɢɢ ɩɨ ɝɚɡɭ) ɪɚɛɨɱɢɟ ɢ ɂɌɊ 
ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ “ɋɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɜɟɞɟɧɢɸ ɝɨɪɧɵɯ 
ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ “ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ“ ɧɚ ɩɨɞɡɟɦɧɨɦ ɪɭɞɧɢɤɟ ɜ ɭɫɥɨɜɢɹɯ 
ɝɚɡɨɩɪɨɹɜɥɟɧɢɣ ɦɟɬɚɧɚ”;  

- ɞɨ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɢɫɬɟɦɵ ȺɋȾɍ ɪɭɞɧɢɤɚ, ɤɨɧɬɪɨɥɶ ɫɨɞɟɪɠɚɧɢɹ 
ɦɟɬɚɧɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɡɞɭɯɚ, ɩɨɥɨɠɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɞɜɟɪɟɣ ɢ ɬ.ɞ. ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨ ɦɟɪɨɩɪɢɹɬɢɹɦ ɪɭɞɧɢɤɚ 
(ɟɠɟɫɦɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɧɚ ɩɟɪɫɨɧɚɥɨɦ ɉɍȼ ɩɟɪɟɧɨɫɧɵɦɢ 
ɩɪɢɛɨɪɚɦɢ ɷɩɢɡɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ, ɜ ɬ.ɱ. ɧɚ ɢɫɯɨɞɹɳɢɯ ɫɬɪɭɹɯ ɫɬɪɨɹɳɢɯɫɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɝɨɪɢɡɨɧɬɨɜ; ɟɠɟɫɦɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɩɨɥɨɠɟɧɢɟɦ ɲɚɯɬɧɵɯ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɞɜɟɪɟɣ; ɭɫɬɚɧɨɜɤɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɢɛɨɪɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ ɦɟɬɚɧɚ ɧɚ ɢɫɯɨɞɹɳɢɯ ɫɬɪɭɹɯ ɩɪɢ ɩɪɨɯɨɞɤɟ ɡɚɛɨɟɜ);  

- ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, 
ɫɤɨɪɨɫɬɶ ɫɬɪɭɢ) ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ “ȿɉȻ 
ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɵɯ, ɧɟɪɭɞɧɵɯ ɢ ɪɨɫɫɵɩɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ” ɢ ɋɇɢɉ 2.2.2.548-96 “Ɏɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɢɤɪɨɤɥɢɦɚɬɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ”.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɵɥɟɩɨɞɚɜɥɟɧɢɹ ɛɭɪɨɜɵɟ ɪɚɛɨɬɵ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɟɫɬɢ ɫ ɩɪɨɦɵɜɤɨɣ ɜɨɞɨɣ, ɫ ɪɚɫɯɨɞɨɦ ɜɨɞɵ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ:  

- ɫɚɦɨɯɨɞɧɵɯ ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ – ɧɟ ɦɟɧɟɟ 66 ɥ/ɦɢɧ;  
- ɫɬɚɧɤɨɜ ɞɥɹ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ – ɧɟ ɦɟɧɟɟ 15 ɥ/ɦɢɧ;  
- ɪɭɱɧɵɯ ɩɟɪɮɨɪɚɬɨɪɨɜ – ɧɟ ɦɟɧɟɟ 4 ɥ/ɦɢɧ.  
ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɵɥɟɜɵɞɟɥɟɧɢɹ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ:  
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- ɭɜɥɚɠɧɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 10 – 15 ɦ ɨɬ ɡɚɛɨɹ;  
- ɜɧɭɬɪɟɧɧɹɹ ɝɢɞɪɨɡɚɛɨɣɤɚ ɲɩɭɪɨɜ;  
- ɜɤɥɸɱɟɧɢɟ ɬɭɦɚɧɨɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɡɚ 10-15 ɦ ɨɬ ɝɪɭɞɢ 

ɡɚɛɨɹ ɡɚ 1 – 2 ɦɢɧɭɬɵ ɞɨ ɜɡɪɵɜɚ. Ɏɚɤɟɥ ɬɭɦɚɧɚ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɬɶ ɫɟɱɟɧɢɟ 
ɜɵɪɚɛɨɬɤɢ ɢ ɧɚɩɪɚɜɥɟɧ ɧɚɜɫɬɪɟɱɭ ɜɡɪɵɜɧɨɣ ɜɨɥɧɟ;  

- ɜɧɟɲɧɹɹ ɝɢɞɪɨɡɚɛɨɣɤɚ ɩɪɢ ɞɪɨɛɥɟɧɢɢ ɧɟɝɚɛɚɪɢɬɚ.  
ɉɪɢ ɪɚɛɨɬɟ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɵɯ ɦɚɲɢɧ ɜ ɡɚɛɨɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ:  
- ɨɪɨɲɟɧɢɟ ɛɨɪɬɨɜ ɢ ɤɪɨɜɥɢ ɜɵɪɚɛɨɬɨɤ ɧɚ ɞɥɢɧɭ 10-15 ɦ ɨɬ ɝɪɭɞɢ ɡɚɛɨɹ ɩɟɪɟɞ 

ɧɚɱɚɥɨɦ ɭɛɨɪɤɢ ɝɨɪɧɨɣ ɦɚɫɫɵ ɢɡ ɪɚɫɱɟɬɚ 0,2 - 1,3 ɥ ɜɨɞɵ ɧɚ 1 ɦ2 ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɵɪɚɛɨɬɤɢ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ);  

- ɨɪɨɲɟɧɢɟ ɨɬɛɢɬɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɩɟɪɟɞ ɩɨɝɪɭɡɤɨɣ ɢɡ ɪɚɫɱɟɬɚ ɧɟ ɦɟɧɟɟ  
1,5 - 4 ɥ/ɦ3 ɩɨɝɪɭɠɟɧɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɢɡ ɪɚɫɱɟɬɚ ɞɨɫɬɢɠɟɧɢɹ ɟɟ ɜɥɚɠɧɨɫɬɢ 

ɧɟ ɦɟɧɟɟ 3 – 5%;  
- ɭɜɥɚɠɧɟɧɢɟ ɬɪɚɫɫɵ ɞɜɢɠɟɧɢɹ ɋȾɈ.  
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɢ ɪɚɛɨɬ ɫ ɜɡɪɵɜɱɚɬɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ 

ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ “ȿɞɢɧɵɟ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ”.  
ȼɫɟ ɩɨɞɡɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ ɨɫɧɚɳɚɸɬɫɹ ɩɪɨɟɤɬɧɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨ ɨɩɨɜɟɳɟɧɢɸ ɨɛ ɚɜɚɪɢɢ: ɬɟɥɟɮɨɧɧɨɣ, ɝɪɨɦɤɨɝɨɜɨɪɹɳɟɣ ɢ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɶɸ (ɋɍȻɊ-1ɋȼ), ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɭɥɭɱɲɚɸɳɢɦɢ 
ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɨɩɨɜɟɳɟɧɢɹ ɢ ɜɵɜɨɞɚ ɥɸɞɟɣ ɢɡ ɨɩɚɫɧɵɯ ɡɨɧ.  

Ɋɭɞɧɢɱɧɚɹ ɫɥɭɠɛɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɚ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ 
ɩɪɨɜɟɪɹɬɶ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɨɫɧɚɳɟɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɢɟ “ȿɉȻ …” ɢ ɢɧɫɬɪɭɤɰɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɪɭɞɧɢɤɟ.  

Ȼɵɬɨɜɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɩɢɬɚɧɢɟ ɬɪɭɞɹɳɢɯɫɹ ɪɭɞɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɛɵɬɨɜɨɦ ɤɨɦɛɢɧɚɬɟ (ȻɄ) ɢ ɫɬɨɥɨɜɨɣ ɧɚ ɨɫɧɨɜɧɨɣ ɩɪɨɦɩɥɨɳɚɞɤɟ ɪɭɞɧɢɤɚ, ɚ ɞɨ 
ɢɯ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ – ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɦ ɤɨɦɛɢɧɚɬɟ.  

Ⱦɨɫɬɚɜɤɚ ɬɪɭɞɹɳɢɯɫɹ ɞɨ ɩɪɨɦɩɥɨɳɚɞɨɤ ɪɭɞɧɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɡɚɤɚɡɧɵɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ.  

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɧɚ ɡɞɨɪɨɜɶɟ ɬɪɭɞɹɳɢɯɫɹ ɪɭɞɧɢɤɚ ɜɪɟɞɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɥɟɱɟɛɧɨ-
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ:  

- ɝɢɝɢɟɧɢɱɟɫɤɨɟ ɨɛɭɱɟɧɢɟ ɬɪɭɞɹɳɢɯɫɹ ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɛɨɥɟɜɚɧɢɣ;  

-ɩɪɨɜɟɞɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɦɟɞɢɰɢɧɫɤɢɯ ɨɫɦɨɬɪɨɜ;  
- ɛɟɫɩɥɚɬɧɚɹ ɜɵɞɚɱɚ ɬɚɥɨɧɨɜ ɧɚ ɦɨɥɨɤɨ;  
- ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɮɢɡɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ ɩɪɨɰɟɞɭɪ (ɬɟɩɥɨɜɵɯ 

ɝɢɞɪɨɩɪɨɰɟɞɭɪ ɞɥɹ ɪɭɤ, ɜɨɡɞɭɲɧɨɝɨ ɨɛɨɝɪɟɜɚ ɪɭɤ ɫ ɦɢɤɪɨɦɚɫɫɚɠɟɦ, ɦɚɫɫɚɠɚ 
ɦɵɲɰ ɩɥɟɱɟɜɨɝɨ ɩɨɹɫɚ, ɢɧɝɚɥɹɰɢɢ ɢ ɞɪ.);  

- ɨɡɞɨɪɨɜɥɟɧɢɟ ɬɪɭɞɹɳɢɯɫɹ ɜ ɫɚɧɚɬɨɪɢɹɯ, ɩɪɨɮɢɥɚɤɬɨɪɢɹɯ, ɞɨɦɚɯ ɨɬɞɵɯɚ;  
- ɬɪɭɞɨɭɫɬɪɨɣɫɬɜɨ ɛɨɥɶɧɵɯ ɫɨɝɥɚɫɧɨ ɦɟɞɢɰɢɧɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɢ ɞɪ.    
Ɋɟɠɢɦɵ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɚɸɳɢɯ ɜ ɜɢɛɪɨɨɩɚɫɧɵɯ ɩɪɨɮɟɫɫɢɹɯ 

ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɨɬɞɟɥɨɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɪɭɞɨɭɩɪɚɜɥɟɧɢɹ ɢ ɫɨɝɥɚɫɨɜɵɜɚɟɬɫɹ ɫ 
ɭɱɪɟɠɞɟɧɢɹɦɢ ɝɨɫɫɚɧɷɩɢɞɟɦɫɥɭɠɛɵ.  
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9.2.4    Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɩɨɞɴёɦɧɵɯ ɫɨɫɭɞɨɜ  
   
ɒɚɯɬɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɨɞɴɟɦɧɢɤɢ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɞɟɪɟɜɹɧɧɭɸ ɤɥɟɬɶ ɜ ɫɬɚɥɶɧɨɣ ɪɚɦɟ, ɧɟ ɫɧɚɛɠɟɧɧɭɸ ɞɜɟɪɶɦɢ. ɉɟɪɟɞɜɢɠɟɧɢɟ 
ɤɥɟɬɢ ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɨɝɪɚɠɞɟɧɧɨɣ 
ɲɚɯɬɟ.  

Ɇɚɱɬɨɜɵɣ ɩɨɞɴɟɦɧɢɤ ɨɛɵɱɧɨ ɭɤɪɟɩɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɪɨɧɲɬɟɣɧɨɜ ɤ 
ɫɬɪɨɹɳɟɣɫɹ ɫɬɟɧɟ ɡɞɚɧɢɹ. Ɉɧ ɫɧɚɛɠɚɟɬɫɹ ɩɨɞɴɟɦɧɨɣ ɩɥɚɬɮɨɪɦɨɣ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɧɚ 180°. Ⱦɜɭɫɬɨɟɱɧɵɣ ɩɨɞɴɟɦɧɢɤ 
ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɟɞɜɢɠɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɦɚɱɬɵ, ɫɨɛɪɚɧɧɨɣ ɢɡ ɨɬɞɟɥɶɧɵɯ ɫɟɤɰɢɣ. 
ɋ ɩɨɦɨɳɶɸ ɪɭɱɧɨɣ ɥɟɛɟɞɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɧɢɠɧɟɣ ɨɩɨɪɧɨɣ ɪɚɦɟ 
ɩɨɞɴɟɦɧɢɤɚ, ɩɨɞɴɟɦɧɢɤ ɦɨɠɧɨ ɩɟɪɟɦɟɳɚɬɶ ɜɞɨɥɶ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ.  

ɉɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɦɚɱɬɵ ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɩɨɞɴɟɦɧɚɹ ɝɪɭɡɨɜɚɹ ɧɟɩɨɜɨɪɨɬɧɚɹ 
ɩɥɚɬɮɨɪɦɚ, ɫɧɚɛɠɟɧɧɚɹ ɥɨɜɢɬɟɥɹɦɢ.  

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɵɫɨɬɚ ɦɚɱɬɵ ɩɪɟɜɵɲɚɟɬ 10 ɦ, ɩɨɞɴɟɦɧɢɤ ɭɤɪɟɩɥɹɟɬɫɹ 
ɪɚɫɱɚɥɤɚɦɢ.  

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɯɨɞ ɜ ɤɥɟɬɶ ɢɥɢ ɧɚ ɩɥɚɬɮɨɪɦɭ ɩɪɢ ɡɚɝɪɭɡɤɟ ɢ ɜɵɝɪɭɡɤɟ 
ɢɯ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɬɨ, ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ, ɬɪɟɛɭɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɥɨɜɢɬɟɥɟɣ, ɬ. ɟ. ɨɫɨɛɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɥɹ ɭɞɟɪɠɚɧɢɹ 
ɤɥɟɬɢ ɢɥɢ ɩɥɚɬɮɨɪɦɵ ɜ ɦɟɫɬɚɯ ɨɫɬɚɧɨɜɨɤ.  

Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɚɞɟɧɢɹ ɥɢɰ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɩɨɞɴɟɦɧɢɤ, ɧɚ ɜɟɪɯɧɢɯ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɥɨɳɚɞɤɚɯ ɦɚɱɬɨɜɵɯ ɢ ɞɜɭɯ ɫɬɨɟɱɧɵɯ 
ɩɨɞɴɟɦɧɢɤɨɜ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɨɬɤɢɞɧɵɟ ɩɨɪɭɱɧɢ ɢɥɢ ɪɚɡɞɜɢɠɧɵɟ ɞɜɟɪɢ, 
ɫɧɚɛɠɟɧɧɵɟ ɡɚɩɨɪɚɦɢ, ɚ ɩɥɚɬɮɨɪɦɵ ɫɚɦɢɯ ɩɨɞɴɟɦɧɢɤɨɜ ɫɧɚɛɠɚɬɶ ɩɟɪɢɥɚɦɢ 
ɜɵɫɨɬɨɣ ɜ 1ɦ. ɍ ɞɜɟɪɟɣ ɲɚɯɬɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɨɞɴɟɦɧɢɤɨɜ ɭɫɬɪɨɣɫɬɜɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɞɜɟɪɧɵɯ ɡɚɬɜɨɪɨɜ, ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ, ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɹɡɚɬɟɥɶɧɵɦ, ɩɨɷɬɨɦɭ ɭ ɞɜɟɪɟɣ ɲɚɯɬɧɵɯ ɩɨɞɴɟɦɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɧɚ ɜɟɪɯɧɢɯ 
ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɝɪɭɡɤɚ ɢɥɢ ɜɵɝɪɭɡɤɚ ɦɚɬɟɪɢɚɥɨɜ, 
ɞɟɠɭɪɹɬ ɫɩɟɰɢɚɥɶɧɨ ɩɪɨɢɧɫɬɪɭɤɬɢɪɨɜɚɧɧɵɟ ɪɚɛɨɱɢɟ, ɨɛɹɡɚɧɧɵɟ ɨɬɤɪɵɜɚɬɶ ɢ 
ɡɚɤɪɵɜɚɬɶ ɞɜɟɪɢ ɢɥɢ ɨɬɤɢɞɧɵɟ ɩɨɪɭɱɧɢ, ɞɚɜɚɬɶ ɫɢɝɧɚɥɵ ɨ ɩɭɫɤɟ ɩɨɞɴɟɦɧɢɤɚ ɢ 
ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɤɥɟɬɶ ɢɥɢ ɩɥɚɬɮɨɪɦɚ ɩɨɞɴɟɦɧɢɤɚ ɧɟ ɧɚɝɪɭɠɚɥɢɫɶ ɫɜɟɪɯ 
ɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. ȼɨ ɜɧɟɪɚɛɨɱɟɟ ɜɪɟɦɹ ɞɜɟɪɢ 
ɲɚɯɬɨɩɨɞɴɟɦɧɢɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɟɪɬɵ.  

ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɞɬɹɝɢɜɚɧɢɹ ɤɥɟɬɢ ɢɥɢ ɩɥɚɬɮɨɪɦɵ ɞɨ ɭɩɨɪɚ ɜɫɟ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɩɨɞɴɟɦɧɢɤɢ ɫɧɚɛɠɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɟɧɢɹ 
ɞɜɢɝɚɬɟɥɹ ɜ ɤɪɚɣɧɟɦ ɜɟɪɯɧɟɦ ɩɨɥɨɠɟɧɢɢ ɤɥɟɬɢ ɢɥɢ ɩɥɚɬɮɨɪɦɵ.  

  ɒɚɯɬɨɩɨɞɴɟɦɧɢɤɢ ɧɚɝɥɭɯɨ ɨɛɲɢɬɵ ɞɨɫɤɚɦɢ ɢɥɢ ɨɝɪɚɠɞɟɧɵ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɫɟɬɤɨɣ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɧɟ ɛɨɥɟɟ 20 ɦɦ.  

ɉɪɢ ɧɚɥɢɱɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɭɫɥɨɜɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɩɚɞɟɧɢɟ 
ɝɪɭɡɨɜ ɜɨ ɜɪɟɦɹ ɢɯ ɩɨɝɪɭɡɤɢ, ɩɨɞɴɟɦɚ ɢ ɜɵɝɪɭɡɤɢ, ɞɨɩɭɫɤɚɟɬɫɹ ɱɚɫɬɢɱɧɚɹ 
ɨɛɲɢɜɤɚ ɲɚɯɬɨɩɨɞɴɟɦɧɢɤɨɜ ɧɚ ɜɵɫɨɬɭ ɧɟ ɦɟɧɟɟ 2 ɦ ɨɬ ɩɨɥɚ ɢɥɢ ɨɬ ɧɚɫɬɢɥɚ ɥɟɫɨɜ 
ɢ ɩɨɞɦɨɫɬɟɣ ɜɨɡɥɟ ɲɚɯɬɵ ɜ ɭɪɨɜɧɟ ɤɚɠɞɨɝɨ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɲɚɯɬɨɩɨɞɴɟɦɧɢɤɨɦ 
ɹɪɭɫɚ.  
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Ⱦɥɹ ɩɨɞɴɟɦɚ ɝɪɭɡɨɜ ɫ ɩɨɦɨɳɶɸ ɲɚɯɬɨɩɨɞɴɟɦɧɢɤɚ ɩɪɢɦɟɧɹɸɬɫɹ ɤɥɟɬɢ ɫɨ 
ɫɩɥɨɲɧɵɦɢ ɫɬɟɧɤɚɦɢ ɫɨ ɫɬɨɪɨɧɵ ɧɚɩɪɚɜɥɹɸɳɢɯ ɢ ɩɨɬɨɥɤɨɦ, ɜɵɞɟɪɠɢɜɚɸɳɢɦ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɧɟ ɦɟɧɟɟ 100 ɤɝ. Ⱦɟɪɟɜɹɧɧɵɟ ɤɥɟɬɢ ɢɦɟɸɬ ɫɬɚɥɶɧɭɸ 
ɨɛɜɹɡɤɭ. Ʉɥɟɬɢ ɞɥɹ ɩɨɞɴɟɦɚ ɜɚɝɨɧɟɬɨɤ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɪɭɞɨɜɚɬɶ ɭɩɨɪɚɦɢ ɢɥɢ 
ɡɚɦɤɚɦɢ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɦɢ ɫɞɜɢɝɭ ɜɚɝɨɧɟɬɤɢ ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ.  

ɉɥɚɬɮɨɪɦɵ ɦɚɱɬɨɜɵɯ ɢ ɞɜɭɫɬɨɟɱɧɵɯ ɩɨɞɴɟɦɧɢɤɨɜ ɬɪɟɛɭɟɬɫɹ ɨɝɪɚɠɞɚɬɶ ɫɨ 
ɜɫɟɯ ɫɬɨɪɨɧ ɧɚ ɜɵɫɨɬɭ, ɢɫɤɥɸɱɚɸɳɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɚɞɟɧɢɹ ɝɪɭɡɚ ɩɪɢ 
ɩɨɞɴɟɦɟ. ɋɨ ɫɬɨɪɨɧɵ ɩɪɢɟɦɧɨɣ ɩɥɨɳɚɞɤɢ ɨɝɪɚɠɞɟɧɢɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɨɬɤɢɞɧɵɦ.  

ɍɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɤɥɟɬɢ ɢɥɢ ɩɥɚɬɮɨɪɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɨɞɧɨɝɨ ɦɟɫɬɚ, 
ɫɜɹɡɚɧɧɨɝɨ ɷɥɟɤɬɪɨɫɜɟɬɨɜɨɣ ɢɥɢ ɷɥɟɤɬɪɨɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ ɫɨ ɜɫɟɦɢ 
ɹɪɭɫɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɩɨɞɧɢɦɚɸɬɫɹ ɝɪɭɡɵ.  

ɇɚ ɜɪɟɦɹ ɨɱɢɫɬɤɢ ɞɧɚ ɲɚɯɬɵ ɢɥɢ ɪɟɦɨɧɬɚ ɩɨɞɴɟɦɧɢɤɚ ɪɚɛɨɬɭ ɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɤɪɚɬɢɬɶ, ɨ ɱɟɦ ɫɜɨɟɜɪɟɦɟɧɧɨ ɩɪɟɞɭɩɪɟɠɞɚɟɬɫɹ ɦɨɬɨɪɢɫɬ 
ɥɟɛɟɞɤɢ. ɇɚ ɜɫɟ ɜɪɟɦɹ ɨɱɢɫɬɤɢ ɢɥɢ ɪɟɦɨɧɬɚ ɜɵɤɥɸɱɟɧɧɵɣ ɪɭɛɢɥɶɧɢɤ ɞɨɥɠɟɧ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɡɚɩɟɪɬɨɦ ɤɨɠɭɯɟ. ɉɪɢ ɷɬɨɦ ɤɥɟɬɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɛɪɭɫɶɹɯ, ɭɥɨɠɟɧɧɵɯ 
ɧɚ ɪɢɝɟɥɢ ɲɚɯɬɵ ɢɥɢ ɧɚ ɩɨɞɩɨɪɤɢ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,8 ɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɟɟ 
ɞɧɨ. ɉɨɞɴɟɦɧɢɤɢ ɫ ɩɥɚɬɮɨɪɦɚɦɢ ɩɨɜɨɪɨɬɧɨɝɨ ɢɥɢ ɜɵɞɜɢɠɧɨɝɨ ɬɢɩɚ ɫɧɚɛɠɚɸɬɫɹ 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɢɫɤɥɸɱɚɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɨɜɨɪɨɬɚ ɢɥɢ 
ɜɵɞɜɢɠɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɜɨ ɜɪɟɦɹ ɟɟ ɩɨɞɴɟɦɚ ɢɥɢ ɨɩɭɫɤɚɧɢɹ 

  ɉɨɞɴɟɦɧɢɤɢ ɫ ɩɥɚɬɮɨɪɦɚɦɢ ɩɨɜɨɪɨɬɧɨɝɨ ɢɥɢ ɜɵɞɜɢɠɧɨɝɨ ɬɢɩɚ ɫɧɚɛɠɚɸɬɫɹ 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɢɫɤɥɸɱɚɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɨɜɨɪɨɬɚ ɢɥɢ 
ɜɵɞɜɢɠɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɜɨ ɜɪɟɦɹ ɟɟ ɩɨɞɴɟɦɚ ɢɥɢ ɨɩɭɫɤɚɧɢɹ. ɉɨɫɥɟ ɤɚɠɞɨɝɨ 
ɭɜɟɥɢɱɟɧɢɹ ɜɵɫɨɬɵ ɦɚɱɬɨɜɨɝɨ ɩɨɞɴɟɦɧɢɤɚ ɩɭɬɟɦ ɧɚɪɚɳɢɜɚɧɢɹ ɦɚɱɬɵ ɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɜɟɪɝɧɭɬɶ ɩɨɜɬɨɪɧɨɦɭ ɢɫɩɵɬɚɧɢɸ.  

 
   

9.2.5 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɡɚɳɢɬɚ 

 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɡɚɳɢɬɚ ɪɭɞɧɢɤɚ “Ɉɤɬɹɛɪɶɫɤɢɣ” ɜɵɩɨɥɧɹɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɪɟɛɨɜɚɧɢɹɦɢ “ȿɉȻ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɵɯ, ɧɟɪɭɞɧɵɯ ɢ 
ɪɨɫɫɵɩɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ”, 
“ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ” ɂɧɫɬɪɭɤɰɢɢ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɷɧɞɨɝɟɧɧɵɯ ɩɨɠɚɪɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɩɥɨɲɧɵɯ ɦɟɞɧɨ-
ɧɢɤɟɥɟɜɵɯ ɪɭɞ  ɧɚ ɩɨɞɡɟɦɧɨɦ ɪɭɞɧɢɤɟ «Ɉɤɬɹɛɪɶɫɤɢɣ».  

ɋɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɜɟɞɟɧɢɸ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ “ɝɚɡɨɜɨɝɨ 
ɪɟɠɢɦɚ” ɧɚ ɩɨɞɡɟɦɧɵɯ ɪɭɞɧɢɤɚɯ, “ȿɉȻ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬɚɯ” ɢ ɞɪɭɝɢɯ 
ɪɭɤɨɜɨɞɹɳɢɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ 
ɝɨɪɧɨɪɭɞɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ.  

ȼ ɧɚɫɬɨɹɳɟɦ ɪɚɡɞɟɥɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ 
ɪɟɲɟɧɢɹ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɟɪɜɨɣ 
ɨɱɟɪɟɞɢ ɪɭɞɧɢɤɚ.  

ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɡɚɳɢɬɚ ɫɬɪɨɹɳɢɯɫɹ ɨɛɴɟɤɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɦɟɪɨɩɪɢɹɬɢɹɦ ɉɉɊ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɪɨɟɤɬɚ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
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9.2.6  Ʌɨɤɚɥɢɡɚɰɢɹ ɢ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ  
 

Ɋɚɛɨɱɢɟ ɢ ɂɌP, ɨɛɧɚɪɭɠɢɜɲɢɟ ɮɚɤɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɨɛɹɡɚɧɵ 
ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɨ ɦɟɫɬɟ ɢ ɯɚpɚɤɬɟpɟ ɚɜɚɪɢɢ ɞɢɫɩɟɬɱɟɪɭ ɪɭɞɧɢɤɚ ɩɨ 
ɬɟɥɟɮɨɧɭ ɢɥɢ ɢɫɬɨɱɧɢɤɭ ɚɜɚɪɢɣɧɨɣ ɫɜɹɡɢ (ɂȺɋ).  

Ɍɭɲɟɧɢɟ ɨɱɚɝɚ ɩɨɠɚɪɚ ɩɪɨɢɡɜɨɞɢɬɶ ɫɨ ɫɬɨɪɨɧɵ ɩɨɫɬɭɩɚɸɳɟɣ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ. ɇɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶɫɹ ɜ ɫɚɦɨɫɩɚɫɚɬɟɥɶ ɢ ɧɚɱɚɬɶ 
ɬɭɲɟɧɢɟ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ɉɪɢ ɝɨɪɟɧɢɢ 
ɷɥɟɤɬɪɨɩɭɫɤɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɞ ɬɭɲɟɧɢɟɦ, 
ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɨɛɟɫɬɨɱɢɬɶ.  

ɉɪɢ ɩɨɠɚɪɟ ɜ ɡɚɛɨɟ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶɫɹ ɜ 
ɫɚɦɨɫɩɚɫɚɬɟɥɶ ɢ ɧɚɱɚɬɶ ɬɭɲɟɧɢɟ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. ȿɫɥɢ ɩɨɠɚɪ ɩɨɬɭɲɢɬɶ 
ɧɟɜɨɡɦɨɠɧɨ, ɫɥɟɞɭɟɬ ɜɵɯɨɞɢɬɶ ɢɡ ɬɭɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɧɚ ɫɜɟɠɭɸ ɫɬɪɭɸ.  

ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɜɵɯɨɞɚ ɢɡ ɬɭɩɢɤɨɜɨɝɨ ɡɚɛɨɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɩɟɪɟɦɵɱɢɬɶɫɹ ɩɨɞɪɭɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨɬɤɪɵɬɶ ɫɬɚɜ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ ɢ ɠɞɚɬɶ ȼȽɋɑ, ɩɨɞɚɜɚɹ ɚɜɚɪɢɣɧɵɟ ɫɢɝɧɚɥɵ ɱɚɫɬɵɦɢ ɭɞɚɪɚɦɢ ɩɨ ɬɪɭɛɚɦ.  

 
 9.2.7   Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɟ ɩɨɞɡɟɦɧɵɯ ɩɨɠɚɪɨɜ  
  
ȼ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɢ ɤɚɦɟɪɚɯ ɪɭɞɧɢɤɚ - ɜɟɡɞɟ, ɝɞɟ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɢ ɫɬɚɰɢɨɧɚɪɧɵɟ 
ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɜɨɞɹɧɵɟ ɡɚɜɟɫɵ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, 
ɫɪɟɞɫɬɜɚ ɢ ɢɧɜɟɧɬɚɪɶ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɜ ɬɪɟɛɭɟɦɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶɫɹ ɧɚ ɢɫɩɪɚɜɧɨɫɬɶ.  

ȼɫɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɞɟɪɟɜɚ, ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɜɫɤɪɵɜɚɸɳɢɦ ɜɵɪɚɛɨɬɤɚɦ, ɢ 
ɞɟɪɟɜɹɧɧɵɟ ɩɟɪɟɦɵɱɤɢ, ɜɨɡɜɨɞɢɦɵɟ ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɨɛɪɚɛɨɬɚɧɵ 
ɨɝɧɟɡɚɳɢɬɧɵɦ ɫɨɫɬɚɜɨɦ.  

  ȼɫɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɤɥɚɞɵ ɡɚɤɪɵɬɵ ɧɚ ɡɚɦɨɤ ɢ ɨɩɥɨɦɛɢɪɨɜɚɧɵ. Ʉɥɸɱɢ 
ɨɬ ɫɤɥɚɞɨɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɭ ɞɢɫɩɟɬɱɟɪɚ 
ɪɭɞɧɢɤɚ.  

ȼɚɠɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɟ ɩɨɠɚɪɨɜ ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɤɚɦɟɪɚɦ ɢ ɩɨɞɡɟɦɧɵɦ ɜɵɪɚɛɨɬɤɚɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɚɦɨɯɨɞɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

  
  
9.2.8 ɋɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɢ ɜɟɞɟɧɢɢ 

ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ  
  
   
ȼɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɩɪɨɯɨɞɤɟ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ ɨɱɢɫɬɧɨɣ ɜɵɟɦɤɟ ɧɚ 

ɲɚɯɬɟ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ “ȿɞɢɧɵɦɢ ɩɪɚɜɢɥɚɦɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɟɞɟɧɢɢ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ” ɢ ɋɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɜɟɞɟɧɢɸ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ “ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ” ɧɚ ɩɨɞɡɟɦɧɵɯ ɪɭɞɧɢɤɚɯ. 
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Ɋɭɞɧɢɤ ɪɚɛɨɬɚɟɬ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɝɚɡɨɜɨɦ ɪɟɠɢɦɟ, ɩɨɷɬɨɦɭ ɩɪɢ ɜɟɞɟɧɢɢ 
ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ:  

ɚ) ɜɡɪɵɜɚɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɷɥɟɤɬɪɨɞɟɬɨɧɚɬɨɪɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɡɪɵɜɧɵɯ 
ɦɚɲɢɧɨɤ ɢ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɞɨɩɭɳɟɧɧɵɯ ɤ ɩɪɢɦɟɧɟɧɢɸ 
Ɋɨɫɬɟɯɧɚɞɡɨɪɨɦ;  

ɛ) ɩɪɢɦɟɧɟɧɢɟ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɢ  ɫɪɟɞɫɬɜ  ɜɡɪɵɜɚɧɢɹ   ɞɨɩɭɳɟɧɧɵɯ 
Ɋɨɫɬɟɯɧɚɞɡɨɪɨɦ;  

ɜ) ɩɪɢɦɟɧɟɧɢɟ ɜɨɞɨɪɚɫɩɵɥɢɬɟɥɶɧɵɯ ɡɚɜɟɫ ɢ ɜɨɞɹɧɨɣ ɡɚɛɨɣɤɢ;  
ɝ) ɡɚɦɟɪ ɫɨɞɟɪɠɚɧɢɹ ɝɚɡɚ ɦɟɬɚɧɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɡɚɪɹɠɚɧɢɟɦ ɲɩɭɪɨɜ  
(ɫɤɜɚɠɢɧ), ɩɟɪɟɞ ɤɚɠɞɵɦ ɜɡɪɵɜɚɧɢɟɦ ɡɚɪɹɞɨɜ ɢ ɩɪɢ ɨɫɦɨɬɪɟ ɡɚɛɨɹ;  
Ⱦɥɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɪɟɦɨɧɬɚ ɛɭɪɨɜɨɝɨ ɢ ɡɚɪɹɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɦɟɪɵ, ɤɨɬɨɪɵɟ ɡɚɤɪɟɩɥɟɧɵ ɧɟɫɝɨɪɚɟɦɨɣ ɤɪɟɩɶɸ, 
ɨɛɨɪɭɞɨɜɚɧɵ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɞɜɟɪɹɦɢ ɢ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  

 
 
9.2.9 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɡɚɳɢɬɚ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ ɤɚɦɟɪ, ɜ 
ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɢɡɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ  
   
ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɡɚɳɢɬɚ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɜ ɤɨɬɨɪɵɯ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɚɦɨɯɨɞɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɭɧɤɬɨɜ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɚɦɨɯɨɞɧɵɯ ɦɚɲɢɧ, ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ.  

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɫɚɦɨɯɨɞɧɨɝɨ (ɧɟɪɟɥɶɫɨɜɨɝɨ) 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɨɞɡɟɦɧɵɯ ɪɭɞɧɢɤɚɯ” ɢ “ɋɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɜɟɞɟɧɢɸ 
ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ “ɝɚɡɨɜɨɝɨ ɪɟɠɢɦɚ” ɧɚ ɩɨɞɡɟɦɧɵɯ ɪɭɞɧɢɤɚɯ.  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɚɦɨɯɨɞɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ 
ɫɨɛɥɸɞɚɬɶ “ȼɪɟɦɟɧɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɤɨɧɬɪɨɥɸ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɫɢɫɬɟɦ ɨɱɢɫɬɤɢ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɝɨɪɧɵɯ ɦɚɲɢɧ ɧɚ 
ɤɚɪɶɟɪɚɯ ɢ ɩɨɞɡɟɦɧɵɯ ɪɭɞɧɢɤɚɯ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ ɊɎ”, ɭɬɜɟɪɠɞɟɧɧɵɟ 
Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɨɦ ɊɎ ɨɬ 22.06.00 №37.  

- ɜ ɩɭɧɤɬɚɯ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ, 
ɜɵɜɟɲɢɜɚɸɬɫɹ ɩɥɚɤɚɬɵ ɫ ɧɚɞɩɢɫɶɸ “Ʉɭɪɢɬɶ ɢ ɩɨɥɶɡɨɜɚɬɶɫɹ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ 
ɡɚɩɪɟɳɚɟɬɫɹ”;  

- ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɦɚɬɟɪɢɚɥɚɦɢ ɩɪɨɜɨɞɢɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ;  

- ɡɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɢɬɶ ɜ ɤɚɦɟɪɚɯ ɩɨɫɬɨɪɨɧɧɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɦɚɬɟɪɢɚɥɵ ɢ 
ɩɪɟɞɦɟɬɵ, ɧɟ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɧɚɡɧɚɱɟɧɢɸ ɞɚɧɧɵɯ ɤɚɦɟɪ;  

- ɡɚɩɪɚɜɤɚ ɦɚɲɢɧ ɬɨɩɥɢɜɨɦ, ɦɚɫɥɨɦ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ ɫɤɥɚɞɟ ȽɋɆ 
ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɫɚɦɨɯɨɞɧɨɣ ɦɚɲɢɧɵ (ɚɜɬɨɡɚɩɪɚɜɳɢɤɚ);  

- ɤɚɠɞɚɹ ɫɚɦɨɯɨɞɧɚɹ ɞɢɡɟɥɶɧɚɹ ɦɚɲɢɧɚ ɨɫɧɚɳɚɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɫɬɚɰɢɨɧɚɪɧɨɣ ɚɜɬɨɧɨɦɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ;  

-  ɫɥɢɜ ɦɚɫɟɥ, ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ ɧɚ ɩɨɱɜɭ ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. 
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Ɉɛɬɢɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɩɚɤɥɹ, ɤɨɧɰɵ ɢ ɬ.ɩ.) ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɥɨɬɧɨ ɡɚɤɪɵɜɚɸɳɢɯɫɹ ɹɳɢɤɚɯ, ɧɟ ɛɨɥɟɟ 20 ɤɝ ɜ ɤɚɠɞɨɦ ɹɳɢɤɟ 
.ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɩɪɨɬɢɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɫɨɛɢɪɚɬɶɫɹ ɜ ɩɥɨɬɧɨ 
ɡɚɤɪɵɜɚɸɳɢɣɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɹɳɢɤ ɢ ɟɠɟɫɭɬɨɱɧɨ ɜɵɞɚɜɚɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ.  
ɇɚ ɩɪɢɦɟɧɟɧɢɟ ɜ ɲɚɯɬɟ ɤɚɠɞɨɝɨ ɬɢɩɚ (ɦɚɪɤɢ) ɦɚɲɢɧ ɫ ɞɜɢɝɚɬɟɥɹɦɢ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɪɚɡɪɟɲɟɧɢɟ ɦɟɫɬɧɵɯ ɨɪɝɚɧɨɜ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ.  
Ʉɚɠɞɚɹ ɫɚɦɨɯɨɞɧɚɹ ɦɚɲɢɧɚ ɫ ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɫɬɚɰɢɨɧɚɪɧɨɣ ɚɜɬɨɧɨɦɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  

  
 
9.2.10  Ʉɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɜɟɧɬɢɥɹɰɢɢ ɧɚ ɲɚɯɬɟ  
 
  
ȼɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɦɚɧɟɜɪɨɜ, ɪɟɜɟɪɫɢɪɨɜɚɧɢɹ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɢ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ.  

ɗɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ “ɂɧɫɬɪɭɤɰɢɟɣ ɩɨ 
ɫɨɫɬɚɜɥɟɧɢɸ ɩɥɚɧɨɜ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ”  

ȼ ɨɩɟɪɚɬɢɜɧɨɣ ɱɚɫɬɢ ɩɥɚɧɚ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ:  
 1.  ɋɩɨɫɨɛɵ ɨɩɨɜɟɳɟɧɢɹ ɨɛ ɚɜɚɪɢɢ ɜɫɟɯ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɢ ɪɚɛɨɱɢɯ 

ɦɟɫɬ, ɩɭɬɢ ɜɵɜɨɞɚ ɥɸɞɟɣ ɢɡ ɚɜɚɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ ɢ ɢɡ ɲɚɯɬɵ, ɞɟɣɫɬɜɢɹ ɥɢɰ 
ɧɚɞɡɨɪɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɜɵɜɨɞ ɥɸɞɟɣ ɢ ɡɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪ ɩɨ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ, ɜɵɡɨɜ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɨɣ ɱɚɫɬɢ ɢ ɩɭɬɢ ɫɥɟɞɨɜɚɧɢɹ 
ɨɬɞɟɥɟɧɢɣ ȼȽɋɑ ɞɥɹ ɫɩɚɫɟɧɢɹ ɥɸɞɟɣ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ;  

2. ȼɟɧɬɢɥɹɰɢɨɧɧɵɟ ɪɟɠɢɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɵɣ ɜɵɯɨɞ ɥɸɞɟɣ ɢɡ 
ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɢɡ ɲɚɯɬɵ ɢ ɛɟɡɨɩɚɫɧɨɟ ɩɟɪɟɞɜɢɠɟɧɢɟ ɨɬɞɟɥɟɧɢɣ ȼȽɋɑ ɤ 
ɦɟɫɬɭ ɚɜɚɪɢɣ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɵɛɪɚɧɧɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ. Ɇɚɪɲɪɭɬɵ ɜɵɜɨɞɚ ɥɸɞɟɣ  

 
ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɹɬɶɫɹ, ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɴɟɦɨɤ, 

ɩɪɨɜɟɞɟɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɥɭɠɛɚɦɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɜɟɪɫɢɜɧɨɦ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɦ ɪɟɠɢɦɚɯ, ɩɨ ɩɨɡɢɰɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɩɥɚɧɨɦ ɥɢɤɜɢɞɚɰɢɢ 
ɚɜɚɪɢɣ;  

3. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɞɡɟɦɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɛɵɫɬɪɨɝɨ ɭɞɚɥɟɧɢɹ ɥɸɞɟɣ ɢɡ 
ɚɜɚɪɢɣɧɨɝɨ ɭɱɚɫɬɤɚ, ɢɡ ɲɚɯɬɵ ɢ ɞɥɹ ɞɨɫɬɚɜɤɢ ɨɬɞɟɥɟɧɢɣ ȼȽɋɑ ɤ ɦɟɫɬɭ ɚɜɚɪɢɣ;  

4. ɉɪɟɤɪɚɳɟɧɢɟ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɚɜɚɪɢɣɧɵɣ ɭɱɚɫɬɨɤ ɢɥɢ ɲɚɯɬɭ;  
5. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɞɥɹ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ  
ɬɭɩɢɤɨɜɵɟ ɜɵɪɚɛɨɬɤɢ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɚɜɚɪɢɣ;  
6. ɇɚɡɧɚɱɟɧɢɟ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɢ 

ɪɚɫɫɬɚɧɨɜɤɚ ɩɨɫɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
7. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɦɟɫɬɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ 

ɭɫɥɨɜɢɣ;  
8. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ɤɨɦɚɧɞɧɨɝɨ ɩɭɧɤɬɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɨ ɩɪɢɛɵɬɢɹ ɝɥɚɜɧɨɝɨ 

ɢɧɠɟɧɟɪɚ ɪɭɞɧɢɤɚ;  
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9. ȼɪɟɦɹ ɩɪɢɛɵɬɢɹ ɨɬɞɟɥɟɧɢɣ ȼȽɋɑ ɢɡ ɦɟɫɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɪɭɞɧɢɤ.  
ȼɵɜɨɞ ɥɸɞɟɣ ɢɡ ɚɜɚɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨ 

ɤɪɚɬɱɚɣɲɟɦɭ ɩɭɬɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢɥɢ ɜ ɜɵɪɚɛɨɬɤɢ ɫɨ ɫɜɟɠɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ. ɂɡ 
ɜɵɪɚɛɨɬɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɞɨ ɨɱɚɝɚ ɩɨɠɚɪɚ, ɥɸɞɟɣ ɫɥɟɞɭɟɬ ɜɵɜɨɞɢɬɶ ɧɚɜɫɬɪɟɱɭ 
ɫɜɟɠɟɣ ɫɬɪɭɟ ɤ ɜɵɯɨɞɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. ɂɡ ɜɵɪɚɛɨɬɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɨɱɚɝɨɦ 
ɩɨɠɚɪɚ, ɥɸɞɟɣ ɫɥɟɞɭɟɬ ɜɵɜɨɞɢɬɶ ɜ ɫɚɦɨɫɩɚɫɚɬɟɥɹɯ ɤɪɚɬɱɚɣɲɢɦ ɩɭɬɟɦ ɜ 
ɜɵɪɚɛɨɬɤɢ ɫɨ ɫɜɟɠɟɣ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ ɢ ɞɚɥɟɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ.  

ȼ ɤɚɱɟɫɬɜɟ ɦɟɪ ɡɚɳɢɬɵ ɨɬ ɹɞɨɜɢɬɵɯ ɝɚɡɨɜ ɥɸɞɟɣ, ɧɟ ɢɦɟɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɢ 
ɜɵɣɬɢ ɧɚ ɫɜɟɠɭɸ ɫɬɪɭɸ ɜɨɡɞɭɯɚ ɡɚ ɜɪɟɦɹ ɡɚɳɢɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɚɦɨɫɩɚɫɚɬɟɥɟɣ, 
ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɦɟɪɵ ɚɜɚɪɢɣɧɨɝɨ ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ (ɄȺȼɋ), ɜ 
ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɜ ɧɨɜɵɟ ɫɚɦɨɫɩɚɫɚɬɟɥɢ, ɚ ɬɚɤɠɟ ɤɚɦɟɪɵ-
ɭɛɟɠɢɳɚ.   

ɉɪɢ ɩɨɠɚɪɚɯ, ɜɡɪɵɜɚɯ ɝɚɡɚ ɢɥɢ ɩɵɥɢ ɢ ɜɧɟɡɚɩɧɵɯ ɜɵɛɪɨɫɚɯ ɝɚɡɚ, ɩɪɨɪɵɜɟ ɜ 
ɝɨɪɧɵɟ ɜɵɪɚɛɨɬɤɢ ɜɨɞɵ ɞɨɥɠɟɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜɵɜɨɞ ɥɸɞɟɣ ɢɡ ɲɚɯɬɵ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ. ɉɪɢ ɩɨɠɚɪɟ ɜ ɤɨɩɪɟ ɢ ɫɬɜɨɥɟ ɤɥɟɬɢ ɷɬɨɝɨ ɫɬɜɨɥɚ ɧɟɨɛɯɨɞɢɦɨ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɤɭɥɚɤɢ, ɚ ɫɤɢɩɵ - ɜ ɪɚɡɝɪɭɡɨɱɧɵɯ ɤɪɢɜɵɯ. ɉɪɢ ɚɜɚɪɢɹɯ, 
ɢɦɟɸɳɢɯ ɦɟɫɬɧɵɣ ɯɚɪɚɤɬɟɪ, ɜɵɜɨɞ ɥɸɞɟɣ ɞɨɥɠɟɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɬɨɥɶɤɨ ɢɡ 
ɚɜɚɪɢɣɧɨɝɨ ɢ ɭɝɪɨɠɚɟɦɨɝɨ ɭɱɚɫɬɤɨɜ. ɍɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɪɟɠɢɦ 
ɢ ɜɵɛɢɪɚɟɦɵɟ ɩɭɬɢ ɜɵɜɨɞɚ ɥɸɞɟɣ ɢɡ ɚɜɚɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɥɠɧɵ ɩɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɜɨɞ ɥɸɞɟɣ ɩɨ ɧɟɡɚɝɚɡɨɜɚɧɧɵɦ ɜɵɪɚɛɨɬɤɚɦ. ȼ 
ɩɥɚɧɚɯ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, 
ɜɡɪɵɜɚ ɝɚɡɚ ɢɥɢ ɩɵɥɢ, ɜɧɟɡɚɩɧɨɝɨ ɜɵɞɟɥɟɧɢɹ ɝɚɡɨɜ ɦɨɝɭɬ   ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ 
ɪɚɡɥɢɱɧɵɟ ɚɜɚɪɢɣɧɵɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɪɟɠɢɦɵ: ɧɨɪɦɚɥɶɧɵɣ -ɫɭɳɟɫɬɜɨɜɚɜɲɢɣ 
ɞɨ ɚɜɚɪɢɢ, ɪɟɜɟɪɫɢɜɧɵɣ - ɫ ɨɩɪɨɤɢɞɵɜɚɧɢɟɦ ɫɬɪɭɢ ɩɨ ɜɫɟɣ ɲɚɯɬɟ ɢɥɢ ɨɬɞɟɥɶɧɵɦ 
ɟɟ ɭɱɚɫɬɤɚɦ.  

 ɉɪɢ ɜɡɪɵɜɚɯ ɝɚɡɚ ɢ ɩɵɥɢ, ɜɧɟɡɚɩɧɵɯ ɜɵɞɟɥɟɧɢɹɯ ɝɚɡɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɯɪɚɧɹɬɶ ɫɭɳɟɫɬɜɨɜɚɜɲɟɟ ɞɨ ɚɜɚɪɢɢ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɬɪɭɢ ɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɩɨɫɨɛɵ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɧɚ ɚɜɚɪɢɣɧɵɟ ɭɱɚɫɬɤɢ.  

 
ɉɪɢ ɩɨɠɚɪɚɯ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢɥɢ ɧɚɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɫɨɟɞɢɧɹɸɳɢɯ 

ɝɨɪɢɡɨɧɬɵ ɲɚɯɬɵ, ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɬɨɬ ɪɟɠɢɦ ɩɪɨɜɟɬɪɢɜɚɧɢɹ, 
ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɩɨɠɚɪɟ ɜ ɦɟɫɬɟ ɫɨɩɪɹɠɟɧɢɹ ɞɚɧɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫ 
ɜɟɪɯɧɢɦ ɝɨɪɢɡɨɧɬɨɦ.  

ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ:  
  1.ɉɨɪɹɞɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɞɜɟɪɟɣ, ɩɟɪɟɦɵɱɟɤ, ɥɹɞ ɧɚ ɫɬɜɨɥɚɯ, ɲɭɪɮɚɯ, ɚ ɬɚɤɠɟ ɪɟɠɢɦ 
ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɨɜ ɦɟɫɬɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɩɪɢ ɩɨɠɚɪɚɯ ɜ ɝɥɭɯɢɯ ɡɚɛɨɹɯ ɢ 
ɬ.ɞ.  

2. ɇɚɡɧɚɱɟɧɢɟ ɥɢɰ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɨɬɤɪɵɜɚɧɢɟ ɢɥɢ ɡɚɤɪɵɜɚɧɢɟ ɞɜɟɪɟɣ, 
ɥɹɞ, ɲɢɛɟɪɨɜ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɚɯ.  

ȼ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ȼȽɋɑ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɢ ɜɫɟɯ ɜɢɞɚɯ ɚɜɚɪɢɣ, 
ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɨɤɚɡɚɧɢɟ ɩɨɦɨɳɢ ɥɸɞɹɦ, ɢ ɞɥɹ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɬɪɟɛɭɸɳɢɯ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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ɉɪɢ ɩɨɠɚɪɚɯ ɜ ɫɬɜɨɥɚɯ, ɲɭɪɮɚɯ ɢ ɞɪɭɝɢɯ ɜɵɪɚɛɨɬɤɚɯ, ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɵɣ ɜɵɡɨɜ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɥɭɠɛɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɥɢɰ ɷɬɨɣ ɫɥɭɠɛɵ ɜ 
ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ.    

Ʉɨɧɬɪɨɥɶ ɤɨɥɢɱɟɫɬɜɚ ɲɚɯɬɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɚɛɨɹɯ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦ ɡɚɦɟɪɨɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɥɭɠɛɵ ɪɭɞɧɢɤɚ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɫɨɫɬɚɜɚ ɜɨɡɞɭɯɚ ɜ ɜɵɪɚɛɨɬɤɚɯ ɧɚ ɪɭɞɧɢɤɟ 
ɞɨɥɠɧɚ ɛɵɬɶ ɫɥɟɞɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ: ɚɧɟɦɨɦɟɬɪɵ, ɫɟɤɭɧɞɨɦɟɪɵ, ɩɵɥɟɦɟɪɵ ɢ 
ɷɤɫɩɪɟɫɫ-ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɡɞɭɯɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, 
ɫɟɪɧɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ.  

ɇɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɦɟɫɹɰ ɪɟɫɩɢɪɚɬɨɪɳɢɤɢ ȼȽɋɑ ɩɪɨɢɡɜɨɞɹɬ ɨɬɛɨɪ ɩɪɨɛ 
ɪɭɞɧɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚ ɫɨɞɟɪɠɚɧɢɹ ɋɇ4, ɋɈ, ɋɈ2, Ɉ2 ɢ 
ɨɤɢɫɥɨɜ ɚɡɨɬɚ.  

 
 
9.2.11 Ɉɛɭɱɟɧɢɟ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɪɭɞɧɢɤɟ, ɭɦɟɧɢɸ ɩɨɥɶɡɨɜɚɬɶɫɹ   
ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ  
  
ȼɫɟ ɜɧɨɜɶ ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɪɭɞɧɢɤ ɥɢɰɚ ɩɪɨɯɨɞɹɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɛɭɱɟɧɢɟ 

ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɤɭɪɫ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɭɱɟɧɢɹ 
ɩɨ ɬɟɦɟ “ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɬɭɲɟɧɢɟ 
ɪɭɞɧɢɱɧɵɯ ɩɨɠɚɪɨɜ” - ɩɥɚɧɢɪɨɜɚɬɶ ɧɟ ɦɟɧɟɟ ɱɟɬɵɪɟɯ ɱɚɫɨɜ.  

ɉɪɚɤɬɢɱɟɫɤɨɟ ɨɛɭɱɟɧɢɟ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɯ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ 
ɪɭɞɧɢɤ ɢ ɩɟɪɟɜɨɞɢɦɵɯ ɫ ɪɚɛɨɬɵ ɩɨ ɨɞɧɨɣ ɩɪɨɮɟɫɫɢɢ ɧɚ ɞɪɭɝɭɸ, ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɪɢ ɭɱɟɛɧɨɦ ɩɭɧɤɬɟ ɫ ɨɬɪɵɜɨɦ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɫɞɚɱɟɣ 
ɷɤɡɚɦɟɧɨɜ ɜ ɤɨɦɢɫɫɢɢ ɩɨɞ ɩɪɟɞɫɟɞɚɬɟɥɶɫɬɜɨɦ ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ ɪɭɞɧɢɤɚ. ȼɫɟɦ 
ɪɚɛɨɱɢɦ ɩɨɞ ɥɢɱɧɭɸ ɪɚɫɩɢɫɤɭ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ ɜɵɞɚɸɬɫɹ ɢɧɫɬɪɭɤɰɢɢ ɩɨ 
ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬ ɩɨ ɢɯ ɩɪɨɮɟɫɫɢɹɦ. Ʉɚɠɞɨɟ ɩɨɥɭɝɨɞɢɟ ɪɚɛɨɱɢɟ 
ɨɛɹɡɚɧɵ ɩɪɨɣɬɢ ɩɨɜɬɨɪɧɵɣ ɢɧɫɬɪɭɤɬɚɠ.  

Ɉɡɧɚɤɨɦɥɟɧɢɟ ɪɚɛɨɱɢɯ ɫ ɩɪɚɜɢɥɚɦɢ ɥɢɱɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɜɨ ɜɪɟɦɹ ɚɜɚɪɢɣ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɦ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɢ ɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɱɚɥɶɧɢɤɢ ɭɱɚɫɬɤɨɜ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɛɨɱɢɟ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɨɱɢɫɬɧɵɯ ɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬɚɯ, 
ɚ ɬɚɤɠɟ ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɤɥɚɞɚ ɪɭɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɡɧɚɤɨɦɥɟɧɵ ɫ 
ɦɟɬɨɞɚɦɢ ɪɚɫɩɨɡɧɚɧɢɹ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɫɧɨɜɧɵɦɢ ɩɪɢɟɦɚɦɢ 
ɛɨɪɶɛɵ ɫ ɩɨɠɚɪɚɦɢ ɨɬ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɪɭɞ.  

 
 
9.2.12  Ɂɚɳɢɬɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  
 
  
Ɂɚɳɢɬɚ ɤɚɛɟɥɶɧɵɯ ɫɟɬɟɣ ɨɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɩɟɪɟɝɪɭɡɤɢ 

ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɪɭɞɧɢɤɚ ɧɚ ɫɬɨɪɨɧɟ 0,4 ɤȼ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɧɰɢɩɟ ɨɬɤɥɸɱɟɧɢɹ 
ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɚɜɬɨɦɚɬɚɦɢ ɢ ɩɭɫɤɚɬɟɥɹɦɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɦɢ ɪɟɥɟ 
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ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ. Ɂɚɳɢɬɚ ɨɬ ɬɨɤɨɜ ɭɬɟɱɤɢ ɜ ɫɟɬɹɯ 0,4 ɤȼ ɜɵɩɨɥɧɟɧɚ 
ɫ ɩɨɦɨɳɶɸ ɪɟɥɟ ɭɬɟɱɤɢ, ɜɫɬɪɨɟɧɧɨɝɨ ɜ ɚɜɬɨɦɚɬɵ ɢ ɩɭɫɤɚɬɟɥɢ, ɢ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɢɡɨɥɹɰɢɢ ɜ ɤɚɛɟɥɶɧɵɯ ɫɟɬɹɯ ɧɢɠɟ 
ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɝɨɪɟɧɢɹ ɢ ɜɡɪɵɜɚ ɜ 
ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɢɫɩɨɥɧɟɧɢɢ “Ɋȼ”, ɚ ɤɚɛɟɥɢ 
ɩɪɢɧɹɬɵ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɫ ɉȼɏ ɢɡɨɥɹɰɢɟɣ, ɛɪɨɧɢɪɨɜɚɧɧɵɟ ɜ ɨɛɨɥɨɱɤɚɯ, ɧɟ 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɯ ɝɨɪɟɧɢɟ.  

  
 

9.2.13   ɋɜɹɡɶ, ɩɨɠɚɪɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ  

  
   
ȼ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɞɥɹ ɨɩɨɜɟɳɟɧɢɹ ɨɛ ɚɜɚɪɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɬɟɥɟɮɨɧɧɨɣ ɫɜɹɡɢ, ɫɢɫɬɟɦɚ ɝɪɨɦɤɨɝɨɜɨɪɹɳɟɝɨ ɨɩɨɜɟɳɟɧɢɹ 
ɤɨɦɩɥɟɤɫɚ “ȾɂɋɄ-ɒȺɌɋ”, ɪɚɞɢɨɮɢɤɚɰɢɢ ɢ ɛɟɫɩɪɨɜɨɞɧɨɟ ɚɜɚɪɢɣɧɨɟ 
ɨɩɨɜɟɳɟɧɢɟ (ɋɍȻɊ).  

Ȼɟɫɩɪɨɜɨɞɧɨɟ ɨɩɨɜɟɳɟɧɢɟ ɨɛ ɚɜɚɪɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɚ ɛɚɡɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɞɥɢɧɧɨɜɨɥɧɨɜɨɣ ɪɚɞɢɨɫɢɫɬɟɦɵ, ɱɟɪɟɡ ɨɛɳɟɲɚɯɬɧɭɸ 
ɬɟɥɟɮɨɧɧɭɸ ɫɟɬɶ ɫ ɩɭɥɶɬɚ ɝɨɪɧɨɝɨ ɞɢɫɩɟɬɱɟɪɚ ɪɭɞɧɢɤɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɨɛ ɚɜɚɪɢɢ ɢɥɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɜɵɡɨɜɚ ɝɨɪɧɨɪɚɛɨɱɢɯ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɨɞɡɟɦɧɵɯ ɜɵɪɚɛɨɬɤɚɯ. ȼ ɫɨɫɬɚɜ ɚɩɩɚɪɚɬɭɪɵ ɜɯɨɞɹɬ: ɩɟɪɟɞɚɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɩɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 
ɩɪɢɟɦɧɵɟ ɭɫɬɪɨɣɫɬɜɚ.  

  ɉɟɪɟɞɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ 
"Ⱥɜɚɪɢɹ" ɢ "ȼɵɡɨɜ", ɢɯ ɭɫɢɥɟɧɢɹ ɢ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ (ȺɎɍ). ɉɪɢɟɦɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɢɫɬɟɦɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɤɨɪɩɭɫɟ 
ɚɤɤɭɦɭɥɹɬɨɪɚ ɲɚɯɬɧɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ.  

Ɋɚɞɢɨɫɜɹɡɶ ɦɟɠɞɭ ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɩɭɧɤɬɨɦ ɢ ɩɨɞɜɢɠɧɵɦɢ ɢ ɫɬɚɰɢɨɧɚɪɧɵɦɢ 
ɨɛɴɟɤɬɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɪɚɞɢɨɫɜɹɡɢ ɤɨɦɩɚɧɢɢ – ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɦɨɛɢɥɶɧɵɯ ɪɚɞɢɨɫɬɚɧɰɢɣ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɩɨɠɚɪɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɛɚɡɟ ɩɪɢɟɦɧɨ-ɤɨɧɬɪɨɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ c ɜɵɜɨɞɨɦ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɩɭɥɶɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɞɢɫɩɟɬɱɟɪɨɜ (ɨɩɟɪɚɬɨɪɚ) ɪɭɞɧɢɤɚ ɢ ɧɚ ɐɉɉɋ. Ⱥɩɩɚɪɚɬɭɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
ɬɟɥɟɮɨɧɧɭɸ ɫɜɹɡɶ ɫ ɝɨɪɨɞɨɦ ɩɨɞɡɟɦɧɵɯ ɚɛɨɧɟɧɬɨɜ ɢ ɚɛɨɧɟɧɬɨɜ ɩɨɜɟɪɯɧɨɫɬɢ; 
ɩɪɹɦɭɸ ɫɜɹɡɶ ɞɢɫɩɟɬɱɟɪɚ ɪɭɞɧɢɤɚ ɫɨ ɜɫɟɦɢ ɝɨɪɢɡɨɧɬɚɦɢ ɪɭɞɧɢɤɚ ɢ ɚɛɨɧɟɧɬɚɦɢ 
ɩɨɜɟɪɯɧɨɫɬɢ; ɜɵɞɚɱɭ ɫɢɝɧɚɥɨɜ ɨɛ ɚɜɚɪɢɢ, ɨ ɦɟɪɚɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɪɹɞɤɟ 
ɜɵɜɨɞɚ ɥɸɞɟɣ ɢɡ ɲɚɯɬɵ, ɜɵɞɚɱɭ ɫɢɝɧɚɥɨɜ ɬɪɟɜɨɝɢ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɧɤɬ 
ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɧɚɞɟɠɧɭɸ ɬɟɥɟɮɨɧɧɭɸ ɫɜɹɡɶ ɞɢɫɩɟɬɱɟɪɚ ɪɭɞɧɢɤɚ ɫɨ 
ɜɫɟɦɢ ɚɛɨɧɟɧɬɚɦɢ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɪɭɞɧɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɡɞɚɧɢɟ 
ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ȺɋȾɍ.  
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ȼ ɱɚɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ 
ɤɨɧɬɪɨɥɹ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ:      

1. Ƚɚɡɨɜɵɣ ɤɨɧɬɪɨɥɶ (ɦɟɬɚɧɨɤɨɧɬɪɨɥɶ)  
  Ⱦɚɧɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ: ɢɡɦɟɪɟɧɢɟ ɫɨɞɟɪɠɚɧɢɟ ɦɟɬɚɧɚ ɢ ɜɨɞɨɪɨɞɚ 

ɜ ɡɚɞɚɧɧɵɯ ɬɨɱɤɚɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɨɛɴɟɤɬɚɯ ɢ ɩɨɞɡɟɦɧɵɯ ɝɨɪɢɡɨɧɬɚɯ; 
ɬɟɥɟɭɩɪɚɜɥɟɧɢɟ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɡɚɝɚɡɨɜɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɢ 
ɜɤɥɸɱɟɧɢɟ ɦɟɫɬɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ;  

2. ɒɚɯɬɧɵɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɞɜɟɪɢ  
Ⱦɚɧɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ: ɫɢɝɧɚɥɢɡɚɰɢɸ ɫɨɫɬɨɹɧɢɹ ɲɚɯɬɧɵɯ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɞɜɟɪɟɣ ɢ ɭɩɪɚɜɥɟɧɢɟ ɢɦɢ, ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɤɨɪɨɫɬɢ 
ɜɨɡɞɭɯɚ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ;  

3. ɉɨɠɚɪɨɬɭɲɟɧɢɟ  
Ⱦɚɧɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ: ɤɨɧɬɪɨɥɶ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ 

ɜɵɞɚɱɟɣ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɜ ɞɢɫɩɟɬɱɟɪɫɤɭɸ, ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɧɬɪɨɥɶ ɩɨɥɨɠɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɞɜɟɪɟɣ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.  

 
 
9.3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
 
 
9.3.1 ȼɨɡɞɟɣɫɬɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ  
   
  
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɜɨɡɞɟɣɫɬɜɭɸɬ ɬɚɤɢɟ ɮɚɤɬɨɪɵ ɤɚɤ ɪɭɞɧɢɱɧɵɣ ɜɨɡɞɭɯ, ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ 
ɩɭɫɬɨɣ ɩɨɪɨɞɵ, ɡɚɬɨɩɥɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɲɚɯɬɧɵɦɢ ɜɨɞɚɦɢ ɢ ɩɪɨɱɢɟ.  

  
 
 9.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɜɪɟɞɧɵɯ 

ɜɨɡɞɟɣɫɬɜɢɣ  
 
 
ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 

ɧɚɫɬɨɹɳɢɦ ɩɪɨɟɤɬɨɦ ɩɨɞɡɟɦɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɪɭɞɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ: ɡɚɤɨɧɚ ɊɎ «Ɉ ɧɟɞɪɚɯ», «ɉɪɚɜɢɥ ɨɯɪɚɧɵ ɧɟɞɪ» 
(06.06.03), «ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɮɨɪɦɥɟɧɢɸ ɝɨɪɧɵɯ ɨɬɜɨɞɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ» (13.03.1998) ɢ ɞɪɭɝɢɯ ɪɭɤɨɜɨɞɹɳɢɯ ɢ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜ ɱɚɫɬɢ ɨɯɪɚɧɵ ɧɟɞɪ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

ȼ ɧɚɫɬɨɹɳɟɦ ɩɪɨɟɤɬɟ ɩɪɢɜɨɞɹɬɫɹ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɜ ɱɚɫɬɢ ɨɯɪɚɧɵ ɧɟɞɪ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɜɫɤɪɵɬɢɢ ɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɨɬɪɚɛɨɬɤɟ ɡɚɩɚɫɨɜ.  

ɉɪɨɟɤɬɨɦ ɝɨɪɧɨɝɨ ɨɬɜɨɞɚ ɞɥɹ ɪɭɞɧɢɤɚ ɨɩɪɟɞɟɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɝɪɚɧɢɰɵ 
ɨɬɪɚɛɨɬɤɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɟɞɩɪɢɹɬɢɸ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ.  
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ɉɪɢɧɹɬɵɟ ɧɚɫɬɨɹɳɢɦ ɩɪɨɟɤɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɩɪɨɰɟɫɫɵ ɩɪɢ ɩɪɨɯɨɞɤɟ ɢ ɤɪɟɩɥɟɧɢɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɨɬɜɟɱɚɸɬ ɭɫɥɨɜɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɯɪɚɧɧɨɫɬɶ ɩɨɥɟɡɧɨɝɨ 
ɢɫɤɨɩɚɟɦɨɝɨ.  Ɋɭɞɚ, ɩɨɩɭɬɧɨ ɞɨɛɵɜɚɟɦɚɹ ɩɪɢ ɩɪɨɯɨɞɤɟ ɝɨɪɧɨ-ɤɚɩɢɬɚɥɶɧɵɯ ɢ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɛɭɞɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶɫɹ, ɜɵɞɚɜɚɬɶɫɹ, 
ɫɤɥɚɞɢɪɨɜɚɬɶɫɹ ɩɨ ɦɟɪɨɩɪɢɹɬɢɹɦ, ɫɨɫɬɚɜɥɟɧɧɵɦ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɫ ɪɭɞɧɢɤɨɦ.  

Ɉɛɴɟɦɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɢɯ ɜɪɟɦɟɧɧɵɯ ɦɟɫɬ (ɧɢɲ, ɤɚɦɟɪ) ɫɤɥɚɞɢɪɨɜɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɯɨɞɤɢ, ɭɱɬɟɧɵ ɜ 
ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ. Ɉɩɟɪɚɬɢɜɧɵɣ ɭɱɟɬ ɩɨɩɭɬɧɨ ɞɨɛɵɜɚɟɦɨɣ ɪɭɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɝɟɨɥɨɝɨ-ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɥɭɠɛɨɣ ɒɉɍ ɫ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟɦ ɝɟɨɥɨɝɨ-
ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɥɭɠɛɟ ɪɭɞɧɢɤɚ ɩɨɦɟɫɹɱɧɨɣ ɫɩɪɚɜɤɢ ɨ ɞɜɢɠɟɧɢɢ ɪɭɞɵ. 
ɉɟɪɟɞɚɱɚ ɪɭɞɵ ɪɭɞɧɢɤɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɤɜɚɪɬɚɥɶɧɨ ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɚɤɬɨɦ, ɚ 
ɨɬɱɟɬɧɨɫɬɶ ɩɨ ɧɨɪɦɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ȽȽɍ.  

ɉɨɪɨɞɭ, ɢɡɜɥɟɤɚɟɦɭɸ ɩɪɢ ɩɪɨɯɨɞɤɟ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɡɚɤɥɚɞɤɢ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɚ 
ɨɫɬɚɥɶɧɭɸ ɜɵɞɚɜɚɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜ ɩɨɪɨɞɧɵɟ ɨɬɜɚɥɵ ɧɚ ɩɪɨɦɩɥɨɳɚɞɤɟ ɫɬɜɨɥɚ 
ȼɋ.  

Ƚɨɪɧɵɟ ɪɚɛɨɬɵ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ (ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ, ɜɨɞɨɧɨɫɧɵɟ 
ɝɨɪɢɡɨɧɬɵ ɢ ɬ.ɞ.) ɜɟɞɭɬɫɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ «ȼɪɟɦɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɨ 
ɩɨɪɹɞɤɟ ɢ ɤɨɧɬɪɨɥɟ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ ɧɚ 
ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ.  

Ɂɧɚɱɢɬɟɥɶɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɪɭɞɧɢɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜɨ ɜɪɟɦɹ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ 
ɪɚɛɨɬ (ɛɭɪɨɜɚɹ ɩɵɥɶ, ɝɚɡɵ ɨɬ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ, ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɞɜɢɝɚɬɟɥɟɣ 
ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɩɪɢɪɨɞɧɵɟ ɝɚɡɵ) ɧɟɣɬɪɚɥɢɡɭɟɬɫɹ ɧɚ ɦɟɫɬɚɯ ɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɩɭɬɟɦ ɨɱɢɫɬɤɢ ɢ ɩɵɥɟɩɨɞɚɜɥɟɧɢɹ ɨɪɨɫɢɬɟɥɹɦɢ, ɜɨɞɹɧɵɦɢ ɡɚɜɟɫɚɦɢ, 
ɩɨɞɚɱɟɣ ɜ ɲɚɯɬɭ ɫɜɟɠɟɝɨ ɜɨɡɞɭɯɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɜɵɧɨɫ ɩɵɥɢ  ɫ ɪɚɛɨɱɢɯ ɦɟɫɬ 
ɢ ɪɚɡɠɢɠɟɧɢɟ ɝɚɡɨɜ ɨɬ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɞɨ ɭɪɨɜɧɹ ɉȾɄ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ «ȿɉȻ …».  

ɉɨ ɩɭɬɢ ɫɜɨɟɝɨ ɞɜɢɠɟɧɢɹ ɤ ɜɟɧɬɢɥɹɰɢɨɧɧɨɦɭ ɫɬɜɨɥɭ ɜɨɡɞɭɯ, ɩɪɨɯɨɞɹ ɩɨ 
ɝɨɪɧɵɦ ɜɵɪɚɛɨɬɤɚɦ, ɨɱɢɳɚɟɬɫɹ ɩɭɬɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɜɥɚɝɨɣ ɢ ɨɫɟɞɚɧɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜɨɡɞɭɯɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɵɞɚɟɬɫɹ ɨɱɢɳɟɧɧɵɣ ɞɨ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɜɨɡɞɭɯ, ɧɟ 
ɡɚɝɪɹɡɧɹɸɳɢɣ ɚɬɦɨɫɮɟɪɭ.  

ɉɪɚɜɢɥɶɧɨɫɬɶ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨɞɬɜɟɪɠɞɚɸɬ ɢ ɪɚɫɱɟɬɵ ɩɪɢɡɟɦɧɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ (ɬɨɦ 7 «Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ» (ɈȼɈɋ) 
ɧɚɫɬɨɹɳɟɝɨ ɩɪɨɟɤɬɚ.), ɤɨɬɨɪɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɟɥɢɬɟɛɧɭɸ 
ɬɟɪɪɢɬɨɪɢɸ ɜ ɚɬɦɨɫɮɟɪɭ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɵɦ ɢ ɫɩɨɫɨɛɧɵɦ ɭɯɭɞɲɢɬɶ 
ɫɭɳɟɫɬɜɭɸɳɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɢ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɪɟɝɢɨɧɚ.  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɨɯɪɚɧɹɟɬɫɹ 
ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɩɟɪɟɞɚɱɢ ɲɚɯɬɧɵɯ ɜɨɞ ɪɭɞɧɢɤɚ ɜ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɩɪɨɦɪɚɣɨɧɚ.  
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ȼɵɞɚɜɚɟɦɚɹ ɢɡ ɪɭɞɧɢɤɚ ɜɨɞɚ ɩɨɫɬɭɩɚɸɬ ɧɚ ɨɬɫɬɨɣ ɜ Ɉɒȼ ɪɭɞɧɢɤɚ. Ⱦɚɥɟɟ 
ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɲɚɯɬɧɵɯ ɢ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɡɚɦɤɧɭɬɨɦ ɰɢɤɥɟ ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ.  

ɑɚɫɬɶ ɜɨɞɵ ɢɡ Ɉɒȼ ɧɚɩɪɚɜɥɹɟɬɫɹ ɛɟɡ ɨɱɢɫɬɤɢ ɧɚ ɉɁɄ ɪɭɞɧɢɤɚ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚɤɥɚɞɨɱɧɵɯ ɫɦɟɫɟɣ.  

ɉɨɪɨɞɚ ɨɬ ɩɪɨɯɨɞɤɢ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɜɵɞɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢ 
ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɩɨɪɨɞɧɵɣ. ȼ ɜɵɞɚɜɚɟɦɨɣ ɩɨɪɨɞɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɧɟ 
ɫɨɞɟɪɠɢɬɫɹ. Ȼɵɬɨɜɵɟ ɨɬɯɨɞɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɵɜɨɡɢɬɶ ɝɨɪɨɞɫɤɭɸ ɫɜɚɥɤɭ, 
ɨɬɪɚɛɨɬɚɧɧɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ – ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɧɚ ɧɟɮɬɟɛɚɡɟ, ɚ ɢɡɧɨɲɟɧɧɵɟ 
ɲɢɧɵ ɛɭɞɭɬ «ɡɚɯɨɪɨɧɟɧɵ» ɜ ɡɚɤɥɚɞɤɟ. Ɍɚɪɚ ɢɡ-ɩɨɞ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ 
ɩɨɞɥɟɠɢɬ ɫɠɢɝɚɧɢɸ ɢɥɢ ɡɚɯɨɪɨɧɟɧɢɸ ɜ ɦɟɫɬɚɯ, ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɨɪɝɚɧɚɦɢ 
ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ 
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ȼɵɜɨɞ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɟɫɬɶ ɦɧɨɝɨ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ ɢ ɫɪɟɞɫɬɜ ɛɨɪɶɛɵ ɫ 
ɢɡɧɨɫɨɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤɨɜɲɟɣ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ ɦɚɲɢɧɵ.  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɟɬɚɥɢ ɜɫɟɝɞɚ ɢɫɩɵɬɵɜɚɸɬ ɨɞɢɧ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɣ ɦɟɯɚɧɢɡɦ 
ɢɡɧɨɫɚ, ɡɚ ɫɱɟɬ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɜ ɜɢɞɟ ɭɞɚɪɨɜ ɤɪɭɩɧɵɯ ɮɪɚɤɰɢɣ ɝɨɪɧɨɣ 
ɦɚɫɫɵ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ ɫɢɥɶɧɨɝɨ ɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɨɫɚ.  

ɇɨ, ɢɡɭɱɢɜ ɭɫɬɪɨɣɫɬɜɨ ɤɨɜɲɟɣ, ɭɡɧɚɜ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚɝɪɭɡɤɢ, ɛɟɡ ɫɨɦɧɟɧɢɹ, ɤɨɜɲ – ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɉȾɆ. ȿɝɨ ɨɫɧɨɜɧɚɹ ɪɚɛɨɬɚ-ɷɬɨ ɢɡɜɥɟɱɟɧɢɟ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɪɨɞɵ ɢ 
ɪɭɞɵ. 

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɢ ɦɟɬɨɞɨɜ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ 
ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɢɫɥɟɞɭɹ ɧɨɜɟɣɲɢɟ ɦɚɪɤɢ ɫɬɚɥɢ, ɯɢɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, 
ɫɨɜɪɟɦɟɧɧɨɟ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢ ɫɩɨɫɨɛɵ ɦɨɞɟɪɧɢɡɚɰɢɢ ɜ 
ɞɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ.  

ȼ ɫɩɟɰ. ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɹ ɩɪɟɞɥɚɝɚɸ ɧɟɤɨɬɨɪɵɟ ɪɟɲɟɧɢɟ, ɤɨɬɨɪɨɟ, 
ɩɨ ɦɨɟɦɭ ɦɧɟɧɢɸ, ɞɨɥɠɧɨ ɩɨɦɨɱɶ ɭɫɬɪɚɧɢɬɶ ɬɚɤɭɸ ɩɪɨɛɥɟɦɭ, ɤɚɤ ɢɡɧɨɫ ɞɟɬɚɥɟɣ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɜɢɬɢɹ ɭɫɬɚɥɨɫɬɧɵɯ ɹɜɥɟɧɢɣ, ɢɦɟɸɳɢɯ ɬɟɪɦɢɱɟɫɤɭɸ, ɥɢɛɨ 
ɤɨɧɬɚɤɬɧɭɸ ɩɪɢɪɨɞɭ, ɪɚɡɜɢɬɢɹ ɷɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɹɜɥɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, 
ɢɡɧɚɲɢɜɚɧɢɹ ɫɯɜɚɬɵɜɚɧɢɟɦ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ. ɢ ɚɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ, ɤɨɬɨɪɵɣ 
ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɫɟɛɟ ɤɨɜɲɢ ɉȾɆ.     

Ɂɚ ɫɱɟɬ Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ ɧɚɩɵɥɟɧɢɹ   
Termika3. ɫɩɨɫɨɛɨɦ ɧɚɩɵɥɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɢɦɢ ɩɨɤɪɵɬɢɹɦɢ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɩɪɨɱɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɞɟɬɚɥɟɣ. 

Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ ɪɚɡɞɟɥɚ ɷɬɨ, ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ 
ɨ ɭɜɟɥɢɱɟɧɢɢ ɩɪɢɛɵɥɢ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɬɨɪɚɹ 
ɦɢɧɢɦɢɡɢɪɭɟɬ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɉȾɆ ɜ ɪɟɦɨɧɬɟ                                      

ɉɪɢɛɵɥɶ ɩɪɟɞɩɪɢɹɬɢɹ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ 
ɦɢɧɢɦɢɡɢɪɨɜɚɜ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɧɚ ɪɟɦɨɧɬɚ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɢ 
ɦɨɞɟɪɧɢɡɢɪɨɜɚɜ ɪɟɠɭɳɭɸ ɤɪɨɦɤɭ ɤɨɜɲɚ ɩɭɬɟɦ ɧɚɩɵɥɟɧɢɹ ɩɨɥɭɱɚɟɦ 
ɫɥɟɞɭɸɳɢɣ ɪɟɡɭɥɶɬɚɬ ,ɱɬɨ  ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ   ɢɡɧɨɫ   ɪɟɠɭɳɟɣ    ɤɪɨɦɤɢ   
ɛɟɡ   ɧɚɩɵɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1 ɝɨɞ, ɚ ɫ ɧɚɩɵɥɟɧɢɟɦ1,5 ɝɨɞɚ. ɉɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɣ ɢɡɧɨɫ — ɷɬɨ ɢɡɧɨɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɞɚɧɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ ɩɥɚɧɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ɪɭɞɧɢɤɚ.  
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