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ɂɧɫɬɢɬɭɬ ɝɨɪɧɨɝɨ ɞɟɥɚ, ɝɟɨɥɨɝɢɢ ɢ ɝɟɨɬɟɯɧɨɥɨɝɢɣ 
 

Ʉɚɮɟɞɪɚ «Ƚɨɪɧɵɟ ɦɚɲɢɧɵ ɢ ɤɨɦɩɥɟɤɫɵ» 
 
  

ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
_______    Ⱥ.ɋ. Ɇɨɪɢɧ 
 ɩɨɞɩɢɫɶ         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   _______  2021 ɝ. 
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ɜ фɨɪɦɟ ɞиɩɥɨɦɧɨɝɨ ɩɪɨɟɤтɚ  
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ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɚɰɢɢ 
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       ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                              ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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                                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ                               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɂɧɫɬɢɬɭɬ ɝɨɪɧɨɝɨ ɞɟɥɚ, ɝɟɨɥɨɝɢɢ ɢ ɝɟɨɬɟɯɧɨɥɨɝɢɣ 

Ʉɚɮɟɞɪɚ «Ƚɨɪɧɵɟ ɦɚɲɢɧɵ ɢ ɤɨɦɩɥɟɤɫɵ» 

  
 
 
ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
___________ Ⱥ.ɋ. Ɇɨɪɢɧ 
 ɩɨɞɩɢɫɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

« _____»   _______  2021 ɝ. 
 
 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺЦɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ фɨɪɦɟ  ɞиɩɥɨɦɧɨɝɨ ɩɪɨɟɤтɚ 
             ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ɋɬɭɞɟɧɬɭ ______________________________________________ 
                                          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  
Ƚɪɭɩɩɚ ___________ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) ______________ 

         ɧɨɦɟɪ                                                                                                   ɤɨɞ 
__________________________________________________________________________________         
                                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ_________________________ 
______________________________________________________________ 
______________________________________________________________ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № _______ ɨɬ _________________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ 
___________________________________________________________ 
                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ _______________________________________ 
______________________________________________________________ 
______________________________________________________________ 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ__________________________________________ 
______________________________________________________________ 
______________________________________________________________ 
______________________________________________________________ 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  _______________________________ 
__________________________________________________________ 
__________________________________________________________ 
__________________________________________________________ 
 
 
 
 

      Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ            _________________                  _________________ 
                                                                                   ɩɨɞɩɢɫɶ                                  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
 
 

      Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ        ___________________________________ 
                                                                                     ɩɨɞɩɢɫɶ, ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

 

                                                                                  « ___ » __________ 20__ ɝ. 
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ȼȼȿȾȿɇɂȿ 
 

Ȼɭɪɟɧɢɟ  ɲɩɭɪɨɜ  ɩɪɢ  ɜɟɞɟɧɢɢ  ɝɨɪɧɵɯ  ɪɚɛɨɬ  - ɨɞɧɚ  ɢɡ  ɫɚɦɵɯ ɬɪɭɞɨɟɦɤɢɯ 
ɢ  ɞɨɪɨɝɨɫɬɨɹɳɢɯ  ɨɩɟɪɚɰɢɣ , ɬɪɟɛɭɸɳɟɣ ɛɨɥɶɲɢɯ  ɡɚɬɪɚɬ  ɪɭɱɧɨɝɨ ɬɪɭɞɚ. ɉɪɢ  
ɛɨɥɶɲɢɯ  ɨɛɴɟɦɚɯ  ɛɭɪɨɜɵɯ  ɪɚɛɨɬ  ɞɥɹ   ɛɭɪɟɧɢɹ  ɲɩɭɪɨɜ  ɩɪɢɦɟɧɹɸɬ  
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ  ɲɚɯɬɧɵɟ  ɛɭɪɢɥɶɧɵɟ  ɭɫɬɚɧɨɜɤɢ  (ɒȻɍ). ɂɧɬɟɧɫɢɜɧɨɟ  ɪɚɡɜɢɬɢɟ 
ɒȻɍ ɩɪɢɜɨɞɢɬɫɹ  ɧɚ  ɧɚɱɚɥɨ 70-ɯ  ɝɨɞɨɜ , ɤɨɝɞɚ ɩɨɹɜɢɥɢɫɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ  
ɦɟɯɚɧɢɡɦɵ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɬɟɫɧɢɜɲɢɟ  ɩɪɢɦɟɧɹɜɲɢɟɫɹ  ɪɚɧɟɟ  ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ  
ɦɚɲɢɧɵ. 

ɋ  ɜɜɟɞɟɧɢɟɦ ɜ  ɩɪɚɤɬɢɤɭ  ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ  ɛɭɪɢɥɶɧɵɯ  ɦɚɲɢɧ  ɭɞɚɪɧɨ- 
ɜɪɚɳɚɬɟɥɶɧɨɝɨ  ɞɟɣɫɬɜɢɹ ɩɨɹɜɢɥɚɫɶ  ɜɨɡɦɨɠɧɨɫɬɶ  ɫɭɳɟɫɬɜɟɧɧɨ  ɭɜɟɥɢɱɢɬɶ  
ɷɧɟɪɝɢɸ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ   ɢɧɫɬɪɭɦɟɧɬɚ  ɫ ɡɚɛɨɟɦ , ɱɬɨ  ɩɨɡɜɨɥɢɥɨ   ɩɨɜɵɫɢɬɶ  
ɫɤɨɪɨɫɬɶ  ɛɭɪɟɧɢɹ  ɩɨ  ɫɪɚɜɧɟɧɢɸ ɫ   ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ  ɦɚɲɢɧɚɦɢ ɜ  1,5-2  ɪɚɡɚ . 
Ⱦɚɥɶɧɟɣɲɟɟ  ɩɨɜɵɲɟɧɢɟ  ɷɧɟɪɝɨɜɨɨɪɭɠɟɧɧɨɫɬɢ  ɒȻɍ , ɩɨ-ɜɢɞɢɦɨɦɭ , ɨɝɪɚɧɢɱɟɧɨ  
ɩɪɨɱɧɨɫɬɶɸ ɢ  ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ  ɫɨɜɪɟɦɟɧɧɨɝɨ   ɛɭɪɨɜɨɝɨ  ɢɧɫɬɪɭɦɟɧɬɚ . 

ȼɬɨɪɨɟ  ɜɨɡɦɨɠɧɨɟ  ɧɚɩɪɚɜɥɟɧɢɟ  ɩɨɜɵɲɟɧɢɹ  ɫɤɨɪɨɫɬɢ  ɛɭɪɟɧɢɹ  ɢ , 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ , ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɒȻɍ – ɪɚɰɢɨɧɚɥɶɧɨɟ  ɢɫɩɨɥɶɡɨɜɚɧɢɟ  
ɢɦɟɸɳɢɯɫɹ  ɦɨɳɧɨɫɬɟɣ  ɩɭɬɟɦ  ɨɩɬɢɦɢɡɚɰɢɢ  ɪɟɠɢɦɚ  ɛɭɪɟɧɢɹ , ɬ.ɟ. ɜɵɛɨɪɚ  
ɪɚɰɢɨɧɚɥɶɧɨɝɨ  ɫɨɱɟɬɚɧɢɹ  ɩɚɪɚɦɟɬɪɨɜ  ɪɟɠɢɦɚ  ɛɭɪɟɧɢɹ –ɱɚɫɬɨɬɵ  ɢ  ɷɧɟɪɝɢɢ  
ɭɞɚɪɨɜ  ɢ ɩɪɨɱɟɝɨ , ɩɨɡɜɨɥɹɸɳɟɝɨ  ɩɨɥɭɱɢɬɶ  ɦɚɤɫɢɦɚɥɶɧɭɸ  ɫɤɨɪɨɫɬɶ  ɛɭɪɟɧɢɹ  
ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ  ɞɥɹ  ɞɚɧɧɵɯ  ɭɫɥɨɜɢɣ ɢɡɧɨɫɟ  ɢɧɫɬɪɭɦɟɧɬɚ . 

Ȼɭɪɟɧɢɟ  ɜ  ɮɨɪɫɢɪɨɜɚɧɧɵɯ  ɪɟɠɢɦɚɯ  ɜ  ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ  ɪɚɡɥɢɱɧɵɯ  ɩɨ  
ɮɢɡɢɱɟɫɤɢɦ  ɫɜɨɣɫɬɜɚɦ ɩɨɪɨɞɚɯ  ɬɪɟɛɭɟɬ  ɛɟɫɩɪɟɪɵɜɧɨɝɨ ɜɧɢɦɚɧɢɹ  ɨɩɟɪɚɬɨɪɚ  
ɞɥɹ  ɩɨɞɞɟɪɠɚɧɢɹ  ɨɩɬɢɦɚɥɶɧɨɝɨ  ɪɟɠɢɦɚ  ɪɚɛɨɬɵ  ɢ ɥɢɤɜɢɞɚɰɢɢ  ɱɚɫɬɨ 
ɜɨɡɧɢɤɚɸɳɢɯ  ɚɜɚɪɢɣɧɵɯ  ɫɢɬɭɚɰɢɢ –ɡɚɤɥɢɧɢɜɚɧɢɟ  ɢɧɫɬɪɭɦɟɧɬɚ , ɩɪɟɤɪɚɳɟɧɢɟ  
ɩɨɞɚɱɢ  ɩɪɨɦɵɜɨɱɧɨɣ  ɜɨɞɵ ɢ ɬ.ɞ. 

ȼ ɫɜɹɡɢ ɫ  ɢɡɥɨɠɟɧɧɵɦ  , ɨɩɟɪɚɬɨɪ  ɧɟ ɦɨɠɟɬ  ɭɩɪɚɜɥɹɬɶ  ɧɟɫɤɨɥɶɤɢɦɢ  
ɛɭɪɢɥɶɧɵɦɢ  ɦɚɲɢɧɚɦɢ , ɪɚɛɨɬɚɸɳɢɦɢ ɜ  ɮɨɪɫɢɪɨɜɚɧɧɨɦ  ɪɟɠɢɦɟ , ɢ ɬɚɤɢɟ  
ɪɟɠɢɦɵ ɩɪɢɦɟɧɹɸɬ  ɬɨɥɶɤɨ  ɨɱɟɧɶ  ɨɩɵɬɧɵɟ  ɨɩɟɪɚɬɨɪɵ ɩɪɢ  ɪɚɛɨɬɟ  ɜ  
ɛɥɚɝɨɩɪɢɹɬɧɵɯ  ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ  ɭɫɥɨɜɢɹɯ. 

ȼɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɜɪɚɳɚɬɟɥɶɧɵɣ  ɫɩɨɫɨɛ  ɛɭɪɟɧɢɹ. Ⱦɥɹ 
ɧɟɤɨɬɨɪɵɯ ɨɬɪɚɫɥɟɣ   ɨɧ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ. 

Ɉɞɧɚɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨɡɦɨɠɧɨɫɬɢ, ɡɚɥɨɠɟɧɧɵɟ ɜ ɛɭɪɢɥɶɧɵɯ 
ɭɫɬɚɧɨɜɤɚɯ , ɩɨɥɧɨɫɬɶɸ  ɧɟ  ɢɫɩɨɥɶɡɭɸɬɫɹ , ɢɯ  ɪɟɚɥɶɧɚɹ  ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  ɜɫɟ 
ɟɳɟ  ɧɟ  ɭɞɨɜɥɟɬɜɨɪɹɟɬ  ɫɨɜɪɟɦɟɧɧɵɦ  ɬɪɟɛɨɜɚɧɢɹɦ  ɤ  ɫɤɨɪɨɫɬɢ  ɩɪɨɯɨɞɤɢ ɢ  
ɞɨɛɵɱɢ  ɩɨɥɟɡɧɵɯ  ɢɫɤɨɩɚɟɦɵɯ. ɍɫɥɨɜɢɹ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɩɪɢ   ɛɭɪɨɜɡɪɵɜɧɵɯ   ɪɚɛɨɬɚɯ  ,  ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ  
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ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶɸ  ɫɪɟɞɵ , ɟɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶɸ, ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶɸ, ɲɭɦɨɜ , 
ɜɢɛɪɚɰɢɹɦɢ , ɜɵɫɨɤɢɦɢ  ɞɚɜɥɟɧɢɹɦɢ  ɩɪɢ  ɤɟɫɫɨɧɧɵɯ  ɪɚɛɨɬɚɯ  , ɩɨɜɵɲɟɧɧɨɣ  
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚ  ɝɥɭɛɨɤɢɯ  ɝɨɪɢɡɨɧɬɚɯ  ɢ  ɞɪɭɝɢɦɢ  ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɮɚɤɬɨɪɚɦɢ. 
ɂɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɭɫɢɥɢɜɚɟɬɫɹ ɫ  ɩɨɜɵɲɟɧɢɟɦ  ɬɟɦɩɨɜ  ɪɚɛɨɬ  ɢ  
ɩɟɪɟɯɨɞɨɦ  ɧɚ  ɛɨɥɟɟ  ɝɥɭɛɨɤɢɟ  ɝɨɪɢɡɨɧɬɵ . ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ  ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɢ ɭɜɟɥɢɱɢɜɚɟɬ  ɨɩɚɫɧɨɫɬɶ ɞɥɹ  ɠɢɡɧɢ  ɱɟɥɨɜɟɤɚ. 

Ⱦɨɛɢɬɶɫɹ ɞɚɥɶɧɟɣɲɟɝɨ  ɩɪɨɝɪɟɫɫɚ  ɜ  ɞɚɧɧɨɣ  ɨɛɥɚɫɬɢ  ɦɨɠɧɨ  ɬɨɥɶɤɨ  ɩɭɬɟɦ  
ɚɜɬɨɦɚɬɢɡɚɰɢɢ. Ɋɟɡɟɪɜɵ  ɩɨɜɵɲɟɧɢɹ  ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɒȻɍ  ɦɨɝɭɬ  ɛɵɬɶ  
ɪɟɚɥɢɡɨɜɚɧɵ  ɩɟɪɟɯɨɞɨɦ ɤ  ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ  ɭɩɪɚɜɥɟɧɢɸ ɢɦɢ  . 

ȼɜɟɞɟɧɢɟ  ɫɢɫɬɟɦɵ  ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ  ɩɪɨɰɟɫɫɨɦ  ɛɭɪɟɧɢɹ 
(ɋȺɍȻ) ɩɨɡɜɨɥɹɟɬ  ɩɨɜɵɫɢɬɶ  ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  ɬɪɭɞɚ  ɛɭɪɢɥɶɳɢɤɨɜ  ɡɚ  ɫɱɟɬ  
ɫɧɢɠɟɧɢɹ  ɱɢɫɥɚ  ɨɩɟɪɚɬɨɪɨɜ , ɭɩɪɚɜɥɹɸɳɢɯ  ɒȻɍ, ɢ  ɩɨɜɵɲɟɧɢɹ  ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ  ɪɚɛɨɬɵ  ɛɭɪɢɥɶɧɵɯ  ɦɚɲɢɧ . Ɇɚɲɢɧɵ  ɩɨɞɨɛɧɨɝɨ  ɬɢɩɚ  ɫɥɟɞɭɟɬ 
ɨɬɧɟɫɬɢ  ɤ  ɫɩɟɰɢɚɥɶɧɵɦ  ɩɪɨɦɵɲɥɟɧɧɵɦ  ɪɨɛɨɬɚɦ – ɛɭɪɨɜɵɦ  ɪɨɛɨɬɚɦ . 

ɋɨɜɪɟɦɟɧɧɵɟ  ɛɭɪɢɥɶɧɵɟ  ɭɫɬɚɧɨɜɤɢ  ɪɚɡɪɚɛɚɬɵɜɚɸɬ  ɫ ɩɪɢɦɟɧɟɧɢɟɦ  
ɛɥɨɱɧɨ-ɦɨɞɭɥɶɧɨɝɨ ɩɪɢɧɰɢɩɚ . ȼ  ɫɜɹɡɢ  ɫ ɷɬɢɦ   ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɤɨɦɩɥɟɤɬɧɵɯ  
ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɸɬɫɹ  ɜ  ɩɟɪɜɭɸ  ɨɱɟɪɟɞɶ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ  ɨɫɧɨɜɧɵɯ  ɭɡɥɨɜ ɢ 
ɦɨɝɭɬ  ɲɢɪɨɤɨ  ɜɚɪɶɢɪɨɜɚɬɶɫɹ  ɢɡɦɟɧɟɧɢɟɦ ɢɯ  ɤɨɦɩɥɟɤɬɧɨɫɬɢ . 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɰɟɥɶɸ ɞɚɧɧɨɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɛɭɪɢɥɶɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɜɪɚɳɚɬɟɥɶɧɨɝɨ 
ɞɟɣɫɬɜɢɹ. 
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1. Ɍɟɯɧɨɥɨɝɢɹ ɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɪɚɛɨɬ 
1.1 ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɝɨɪɧɵɯ ɪɚɛɨɬ 

 
Ɉɛɴɟɤɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ ɩɥɚɫɬ ɭɝɥɹ «ȼɟɪɯɧɟɫɵɪɫɤɢɣ», ɩɪɨɫɬɨɝɨ 

ɫɬɪɨɟɧɢɹ. ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɩɥɚɫɬɚ ɨɤɨɥɨ 12,5ɦ., ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɜɫɤɪɵɲɢ 
10,5ɦ. ɉɥɚɧɨɜɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɫɤɪɵɲɢ 0,66 ɦ3/ɬ., ɮɚɤɬɢɱɟɫɤɢɣ ɨɠɢɞɚɟɦɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɫɬɚɜɢɬ 0,84 ɦ3/ɬ. ɉɪɢɱɢɧɨɣ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɛɟɡɭɝɨɥɶɧɵɯ ɡɨɧ, ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɮɚɤɬɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ ɤɪɨɜɥɢ ɩɥɚɫɬɚ ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɞɚɧɧɵɦ 
ɪɚɡɜɟɞɤɢ, ɚ ɬɚɤ ɠɟ ɧɚɥɢɱɢɟ ɜɧɭɬɪɢ ɩɥɚɫɬɚ ɪɚɡɥɢɱɧɵɯ ɥɢɧɡ ɢ ɩɪɨɩɥɚɫɬɤɨɜ, ɤɨɬɨɪɵɟ 
ɧɟ ɩɨɡɜɨɥɹɸɬ ɜɟɫɬɢ ɫɟɥɟɤɬɢɜɧɭɸ ɨɬɪɚɛɨɬɤɭ ɢ ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɜɚɸɬ ɪɟɚɥɶɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɫɤɪɵɲɢ. 

ɉɨɥɟ ɪɚɡɪɟɡɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɞɧɢɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɭɱɚɫɬɤɨɦ. Ⱦɥɢɧɚ 
ɭɱɚɫɬɤɚ ɫ ɸɝɚ ɧɚ ɫɟɜɟɪ – 990ɦ, ɲɢɪɢɧɚ – 240-350ɦ.  

Ⱦɨɛɵɱɧɵɟ ɪɚɛɨɬɵ ɜɟɞɭɬɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ. ɋ 2008 
ɝɨɞɚ ɧɚ ɪɚɡɪɟɡɟ ɜɟɞɟɬɫɹ ɜɧɭɬɪɟɧɧɟɟ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ, ɹɜɥɹɹɫɶ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɤ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɜɵɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ.  
Ɋɚɡɜɢɬɢɟ ɮɪɨɧɬɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɞɨɥɶ ɜɨɫɬɨɱɧɵɯ ɝɪɚɧɢɰ ɝɨɪɧɨɝɨ 
ɨɬɜɨɞɚ ɜ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ⱦɥɢɧɚ ɮɪɨɧɬɚ ɝɨɪɧɵɯ ɪɚɛɨɬ ɧɚ ɧɚɱɚɥɶɧɨɦ 
ɷɬɚɩɟ ɫɨɫɬɚɜɥɹɥɚ 400-600 ɦ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɫɬɢɝɚɟɬ ɛɨɥɟɟ 900 ɦ. 

ȼ 2008-2009 ɝɝ. ɜɵɟɦɤɚ ɡɚɩɚɫɨɜ ɜɟɥɚɫɶ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɞɧɢɦ ɭɫɬɭɩɨɦ. ɋ 
2010 ɝ. ɷɤɫɤɚɜɚɰɢɹ ɭɝɥɹ, ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ, ɜɟɞɟɬɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ 2-3 ɭɫɬɭɩɚɯ (ɩɨɞɭɫɬɭɩɚɯ). ȼ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɨɠɢɞɚɟɦɨɣ 
ɞɨɛɵɱɢ ɜ 2019 ɝɨɞɭ ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɪɚɡɪɟɡɚ ɞɨ 6000 ɬɵɫ.ɬ. ɭɝɥɹ.   

ɒɢɪɢɧɚ ɪɚɛɨɱɢɯ ɩɥɨɳɚɞɨɤ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɢ ɬɪɚɧɫɩɨɪɬɧɵɟ ɛɟɪɦɵ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɟɤɬɭ ɢ ɉȻ.  Ɉɛɪɭɲɟɧɢɣ ɛɨɪɬɨɜ ɭɫɬɭɩɨɜ ɢ ɨɬɜɚɥɨɜ ɡɚ ɬɟɤɭɳɢɣ 
ɝɨɞ ɧɟ ɛɵɥɨ.  

Ⱦɥɹ ɨɬɪɚɛɨɬɤɢ ɡɚɩɚɫɨɜ ɭɝɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ. 
ɇɚ ɜɫɤɪɵɲɟ ɢ ɞɨɛɵɱɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɡɟɥɶɧɵɟ ɷɤɫɤɚɜɚɬɨɪɵ KOMATSU PC-400-
3 ɲɬ., Ɋɋ-750-1 ɲɬ., Ɋɋ-220-1 ɲɬ., ɛɭɥɶɞɨɡɟɪɵ Ȼ-10Ɇ -1 ɲɬ. ɢ KOMATSU D65ȿ -
2 ɲɬ, ɩɨɝɪɭɡɱɢɤɢ W-420 -1 ɲɬ. ɢ W-470 -1 ɲɬ., ɚɜɬɨɫɚɦɨɫɜɚɥɵ ɬɢɩɚ FȺW ɫ 
ɟɦɤɨɫɬɶɸ ɤɭɡɨɜɚ 19,3ɦ3, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 30 ɬ. – 13 ɲɬ. Ⱦɨɛɵɱɧɵɟ ɪɚɛɨɬɵ 
ɜɟɞɭɬɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ 

ɗɤɫɤɚɜɚɬɨɪ ɗɒ-10/70 (ɪɢɫɭɧɨɤ 1.1) ɜɟɞɟɬ ɨɬɪɚɛɨɬɤɭ ɜɟɪɯɧɟɝɨ ɜɫɤɪɵɲɧɨɝɨ 
ɭɫɬɭɩɚ ɩɨ ɛɟɫɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɟ ɪɚɡɪɚɛɨɬɤɢ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɩɟɪɟɜɚɥɤɨɣ 
ɩɨɪɨɞ ɜ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɛɟɡ ɩɟɪɟɷɤɫɤɚɜɚɰɢɢ. ɍɝɨɥɶ ɫ ɡɚɛɨɹ ɝɪɭɡɢɬɫɹ ɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬ ɩɨɬɪɟɛɢɬɟɥɹ ɢɥɢ ɜ ɫɨɛɫɬɜɟɧɧɵɟ ɚɜɬɨɫɚɦɨɫɜɚɥɵ MAN , ɤɨɬɨɪɵɦɢ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ ɩɟɪɟɞɜɢɠɧɭɸ ɞɪɨɛɢɥɶɧɨ-ɫɨɪɬɢɪɨɜɨɱɧɭɸ ɭɫɬɚɧɨɜɤɭ  
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Ɋɢɫɭɧɨɤ 1.1 – ɉɚɫɩɨɪɬ ɗɒ 10/70 
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(ɉȾɋɍ). Ɉɬɬɭɞɚ ɪɚɫɫɨɪɬɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ (ɫɨɪɬɨɜɨɣ, ɨɪɟɲɟɤ, ɨɬɫɟɜ) ɨɬɝɪɭɠɚɟɬɫɹ 
ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬ ɩɨɬɪɟɛɢɬɟɥɹ ɩɨɝɪɭɡɱɢɤɚɦɢ KOMATSU W-420-3(2 ɲɬ.). 

ɇɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ KOMATSU Ɋɋ-220 ɫ 
ɤɨɜɲɨɦ ɟɦɤɨɫɬɶɸ 1 ɦ3. 

ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 –ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɉɨɤɚɡɚɬɟɥɢ 

ɩɨ ɭɝɥɸ ɩɨ ɩɨɪɨɞɟ 

ȼɵɫɨɬɚ ɭɫɬɭɩɚ, ɦ 5-10 5-12 

ɍɝɨɥ ɨɬɤɨɫɚ ɪɚɛɨɱɟɝɨ ɭɫɬɭɩɚ, ɝɪɚɞ. 80 45-60 

ɒɢɪɢɧɚ ɡɚɯɨɞɤɢ, ɦ 14 14-40 

ɒɢɪɢɧɚ ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɢ, ɦ: 43 43 

ɑɢɫɥɨ ɭɫɬɭɩɨɜ 2-3 1-2 

Ⱦɥɢɧɚ ɮɪɨɧɬɚ ɪɚɛɨɬ, ɦ 1100 1400 

ɉɨɞɜɢɝɚɧɢɹ ɮɪɨɧɬɚ ɝɨɪɧɵɯ ɪɚɛɨɬ (ɜ 2020 ɝ), ɦ/ɝɨɞ 40 40 

 
 
1.2 ȼɫɤɪɵɬɢɟ ɤɚɪɶɟɪɧɵɯ ɩɨɥɟɣ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɵɦ ɩɨɪɹɞɤɨɦ ɨɬɪɚɛɨɬɤɢ ɩɨɥɹ ɪɚɡɪɟɡɚ ɢ ɫɯɟɦɨɣ 

ɝɪɭɡɨɩɨɬɨɤɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ɜɫɤɪɵɬɢɟ ɩɨɥɹ ɪɚɡɪɟɡɚ ɨɛɳɟɣ ɤɚɩɢɬɚɥɶɧɨɣ ɬɪɚɧɲɟɟɣ 
ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɥɨɠɟɧɢɹ (ɨɩɟɪɟɠɚɸɳɚɹ ɬɪɚɧɲɟɹ) (ɪɢɫɭɧɤɢ 1.2, 1.3).  

Ɋɚɛɨɬɵ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɬɪɚɧɲɟɢ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɞɟɣɫɬɜɭɸɳɟɝɨ ɭɱɚɫɬɤɚ 
«ɇɨɜɵɣ» ɫ ɨɩɟɪɟɠɟɧɢɟɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɤ ɧɚɢɛɨɥɟɟ ɝɥɭɛɨɤɨɣ ɱɚɫɬɢ ɦɭɥɶɞɵ, ɞɥɹ 
ɨɫɭɲɟɧɢɹ ɩɨɥɹ ɪɚɡɪɟɡɚ. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɫɬɪɚɢɜɚɬɶ ɡɭɦɩɮ ɜɨɞɨɨɬɥɢɜɚ ɜ 
ɧɚɢɛɨɥɟɟ ɧɢɡɤɨɣ ɱɚɫɬɢ ɪɚɡɪɟɡɚ ɜ ɤɚɠɞɨɦ ɩɟɪɢɨɞɟ ɝɨɪɧɵɯ ɪɚɛɨɬ. Ɉɪɢɟɧɬɚɰɢɹ ɮɪɨɧɬɚ 
ɝɨɪɧɵɯ ɪɚɛɨɬ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɬɨɤɭ ɤɚɪɶɟɪɧɵɯ ɜɨɞ ɜ ɡɭɦɩɮ (ɪɢɫɭɧɨɤ 1.4). 

ɋɯɟɦɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɪɨɯɨɞɤɢ ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1.5. ɋɯɟɦɚ ɛɟɡɬɪɚɧɫɩɨɪɬɧɨɣ ɩɪɨɯɨɞɤɢ ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.6. 

Ɉɩɟɪɟɠɚɸɳɚɹ ɬɪɚɧɲɟɹ ɩɪɨɯɨɞɢɬɫɹ ɫ ɩɨɩɭɬɧɨɣ ɞɨɛɵɱɟɣ ɭɝɥɹ. ɉɪɨɯɨɞɤɚ 
ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ ɜɟɞɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪɚɦɢ Komatsu PC-400 ɫ ɩɨɝɪɭɡɤɨɣ ɜ 
ɚɜɬɨɫɚɦɨɫɜɚɥɵ MAN. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 
ɜɧɭɬɪɟɧɧɢɣ ɛɭɥɶɞɨɡɟɪɧɵɣ ɨɬɜɚɥ. 

ɒɢɪɢɧɚ ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ ɨɩɪɟɞɟɥɟɧɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɳɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɨɥɨɫɵ, ɡɭɦɩɮɚ ɢ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɜɨɞɨɨɬɥɢɜɚ, ɧɚɩɨɪɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ, Ʌɗɉ ɢ ɫɨɫɬɚɜɥɹɟɬ 30 ɦ ɜ ɦɟɫɬɟ ɨɩɟɪɟɠɟɧɢɹ.  

ȼɟɪɯɧɢɟ ɜɫɤɪɵɲɧɵɟ ɭɫɬɭɩɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɷɤɫɤɚɜɚɬɨɪɚɦɢ KOMATSU 
PC-400 ɢ Ɋɋ-750 ɩɨɩɟɪɟɱɧɵɦɢ ɡɚɯɨɞɤɚɦɢ c ɬɭɩɢɤɨɜɵɦ ɞɜɢɠɟɧɢɟɦ 
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ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. Ɂɚɯɨɞɤɢ ɨɬɪɚɛɚɬɵɜɚɸɬ ɧɚ ɲɢɪɢɧɭ ɩɚɧɟɥɢ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɜɟɥɢɱɢɧɟ ɝɨɞɨɜɨɝɨ ɩɨɞɜɢɝɚɧɢɹ ɮɪɨɧɬɚ ɪɚɛɨɬ, ɬ.ɟ. 40 ɢɥɢ 60 ɦ. 

ȼɫɤɪɵɲɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɬɭɩɵ ɨɬɪɚɛɚɬɵɜɚɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɪɢ 
ɜɵɫɨɬɟ ɭɫɬɭɩɚ ɞɨ 5 ɦ ɜɤɥɸɱɢɬɟɥɶɧɨ ɷɤɫɤɚɜɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɜɟɪɯɧɟɣ 
ɩɥɨɳɚɞɤɟ ɢ ɨɬɪɚɛɚɬɵɜɚɸɬ ɫ ɧɢɠɧɢɦ ɱɟɪɩɚɧɢɟɦ ɢ ɧɢɠɧɟɣ ɩɨɝɪɭɡɤɨɣ ɜ 
ɚɜɬɨɫɚɦɨɫɜɚɥɵ. 

ɉɚɪɚɦɟɬɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ ɜɧɭɬɪɢɤɚɪɶɟɪɧɵɯ ɞɨɪɨɝ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.2. 

 

 

 
Ɋɢɫɭɧɨɤ 1.2 – ɉɥɚɧ ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ 
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Ɋɢɫɭɧɨɤ 1.3 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ 

 
Ɋɢɫɭɧɨɤ 1.4 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ (1) ɜ ɩɨɥɟ  ɪɚɡɪɟɡɚ. 

2- ɡɭɦɩɮ ɞɥɹ ɫɛɨɪɚ ɤɚɪɶɟɪɧɵɯ ɜɨɞ 

Ɍɚɛɥɢɰɚ 1.2 – ɉɚɪɚɦɟɬɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ ɜɧɭɬɪɢɤɚɪɶɟɪɧɵɯ ɞɨɪɨɝ 

ɉɚɪɚɦɟɬɪɵ 
Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨɩɟɪɟɱɧɨɝɨ ɩɪɨɮɢɥɹ 

ɚɜɬɨɞɨɪɨɝɢ ɧɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɛɟɪɦɟ 

Ʉɚɬɟɝɨɪɢɹ ɞɨɪɨɝ III -ɤ 

ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 12 

ɒɢɪɢɧɚ ɩɥɨɳɚɞɤɢ ɫɛɨɪɚ ɨɫɵɩɟɣ ɫɨ ɫɬɨɪɨɧɵ 
ɜɵɲɟɥɟɠɚɳɟɝɨ ɭɫɬɭɩɚ 

0,5 

ɒɢɪɢɧɚ ɜɨɞɨɨɬɜɨɞɧɨɣ ɤɚɧɚɜɵ 2 

ɒɢɪɢɧɚ ɨɛɨɱɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɜɵɲɟɥɟɠɚɳɟɝɨ 
ɭɫɬɭɩɚ 

2,5 

ɒɢɪɢɧɚ ɨɛɨɱɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɟɥɟɠɚɳɟɝɨ 
ɭɫɬɭɩɚ ɞɨ ɩɨɪɨɞɧɨɝɨ ɜɚɥɚ 

2 

ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɩɨɪɨɞɧɨɝɨ ɜɚɥɚ 3 

ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɜɵɜɟɬɪɢɜɚɧɢɹ ɨɬ ɩɨɪɨɞɧɨɝɨ 
ɜɚɥɚ ɞɨ ɤɪɨɦɤɢ ɨɬɤɨɫɚ 

1 

ɂɬɨɝɨ: 23 

ȼɵɫɨɬɚ ɩɨɪɨɞɧɨɝɨ ɜɚɥɚ 0,7 

 
ɍɫɬɭɩ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 5 ɦ ɢ ɦɟɧɟɟ 10 ɦ ɞɟɥɹɬ ɧɚ 2 ɩɨɞɭɫɬɭɩɚ ɫ ɜɵɫɨɬɨɣ  
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Ɋɢɫɭɧɨɤ 1.5 – ɋɯɟɦɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɩɪɨɯɨɞɤɢ ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ 
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Ɋɢɫɭɧɨɤ 1.6 – ɋɯɟɦɚ ɛɟɫɬɪɚɧɫɩɨɪɬɧɨɣ ɩɪɨɯɨɞɤɢ ɨɩɟɪɟɠɚɸɳɟɣ ɬɪɚɧɲɟɢ 
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ɧɢɠɧɟɝɨ 5 ɦ ɢ ɜɟɪɯɧɟɝɨ ɞɨ 5 ɦ. ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɩɚɧɟɥɢ ɫɨɨɪɭɠɚɸɬ ɡɚɟɡɞ ɧɚ 
ɩɨɞɭɫɬɭɩ ɜɵɫɨɬɨɣ 5 ɦ ɩɨ ɤɨɬɨɪɨɦɭ ɷɤɫɤɚɜɚɬɨɪ ɩɨɥɭɱɚɟɬ ɞɨɫɬɭɩ ɞɥɹ ɨɬɪɚɛɨɬɤɢ 
ɜɟɪɯɧɟɝɨ ɩɨɞɭɫɬɭɩɚ. ȼɵɟɦɤɚ ɜɟɪɯɧɟɝɨ ɩɨɞɭɫɬɭɩɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɜɫɸ ɲɢɪɢɧɭ 
ɩɚɧɟɥɢ (40 ɢɥɢ 60 ɦ) ɩɨɩɟɪɟɱɧɵɦɢ ɡɚɯɨɞɤɚɦɢ ɜɟɪɯɧɢɦ ɱɟɪɩɚɧɢɟɦ ɢ ɩɨɝɪɭɡɤɨɣ ɜ 
ɚɜɬɨɫɚɦɨɫɜɚɥɵ, ɨɠɢɞɚɸɳɢɟ ɧɚ ɧɢɠɧɟɣ ɩɥɨɳɚɞɤɟ ɭɫɬɭɩɚ. ɉɨɫɥɟ ɨɬɪɚɛɨɬɤɢ 
ɜɟɪɯɧɟɝɨ ɩɨɞɭɫɬɭɩɚ ɷɤɫɤɚɜɚɬɨɪ ɧɚɱɢɧɚɟɬ ɨɬɪɚɛɨɬɤɭ ɧɢɠɧɟɝɨ, ɩɟɪɟɦɟɳɚɹɫɶ ɜ 
ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɨɬɝɪɭɠɚɹ ɝɨɪɧɭɸ ɦɚɫɫɭ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɵ, ɧɚɯɨɞɹɳɢɟɫɹ 
ɧɚ ɧɢɠɧɟɣ ɩɥɨɳɚɞɤɟ. ɉɨɫɥɟ ɩɪɨɯɨɞɚ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɷɤɫɤɚɜɚɬɨɪ ɧɚɱɢɧɚɟɬ 
ɨɬɪɚɛɨɬɤɭ ɫɥɟɞɭɸɳɟɣ ɡɚɯɨɞɤɢ ɜ ɬɨɣ ɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɫɧɚɱɚɥɚ ɜɟɪɯɧɢɣ, ɚ 
ɡɚɬɟɦ ɧɢɠɧɢɣ ɩɨɞɭɫɬɭɩ). Ɉɛɳɚɹ ɫɯɟɦɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.7. ɉɨɪɹɞɨɤ 
ɨɬɪɚɛɨɬɤɢ ɜɫɤɪɵɲɧɨɝɨ ɭɫɬɭɩɚ ɨɬɪɚɛɨɬɤɚ ɧɢɠɧɟɝɨ ɩɨɞɭɫɬɭɩɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.8. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɛɟɡɨɩɚɫɧɚɹ ɜɵɫɨɬɚ ɭɫɬɭɩɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɚɦɢ ɫ ɭɱɟɬɨɦ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ. 

ȼɵɫɨɬɭ ɭɫɬɭɩɚ (ɇɭ) ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɫɧɨɜɵɜɚɬɶ ɫ 
ɭɱɟɬɨɦ ɲɢɪɢɧɵ ɨɬɪɚɛɚɬɵɜɚɟɦɨɣ ɡɚɯɨɞɤɢ. Ⱦɥɹ ɭɫɥɨɜɢɣ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɝɨɪɧɵɯ 
ɪɚɛɨɬ ɭɫɬɭɩɵ ɛɭɞɭɬ ɪɚɡɞɟɥɟɧɵ ɧɚ ɩɨɞɭɫɬɭɩɵ ɜɵɫɨɬɨɣ 5 ɦ. 

Ɍɚɤɠɟ ɜɨ ɜɧɭɬɪɟɧɧɟɦ ɨɬɜɚɥɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɜɹɡɢ ɫ ɞɨɛɵɱɧɵɦɢ 
ɝɨɪɢɡɨɧɬɚɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɐɟɧɬɪɚɥɶɧɚɹ ɬɪɚɧɲɟɹ, ɤɨɬɨɪɚɹ ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ 
ɨɬɫɵɩɤɟ ɛɟɫɬɪɚɧɫɩɨɪɬɧɵɯ ɨɬɜɚɥɨɜ.  

Ɏɨɪɦɚ ɬɪɚɫɫɵ ɬɪɚɧɲɟɣ ɩɪɨɫɬɚɹ ɫ ɪɭɤɨɜɨɞɹɳɢɦ ɭɤɥɨɧɨɦ ɞɨ 70%. Ⱦɨɛɵɱɧɵɟ 
ɭɫɬɭɩɵ ɜɫɤɪɵɜɚɸɬɫɹ ɜɪɟɦɟɧɧɵɦɢ ɫɤɨɥɶɡɹɳɢɦɢ ɫɴɟɡɞɚɦɢ ɧɚ ɤɚɠɞɵɣ ɩɨɞɭɫɬɭɩ. 

 
 

1.3 ɉɨɞɝɨɬɨɜɤɚ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɤ ɜɵɟɦɤɟ 
 

Ɋɵɯɥɟɧɢɟ ɧɚ ɜɫɬɪɹɯɢɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɛɭɪɨɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɩɨ ɦɨɳɧɨɦɭ ɭɝɥɸ (ɛɨɥɟɟ 15ɦ).  

Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɟɫɬɢ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ. 

Ȼɭɪɨɜɵɟ ɪɚɛɨɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɫɬɚɧɤɨɦ ȻɌɋ-150, ɞɢɚɦɟɬɪ 
ɫɤɜɚɠɢɧ 150 ɦɦ. 

ɋɩɨɫɨɛ ɜɡɪɵɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ Ⱦɒ, ɢɧɢɰɢɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɞɟɬɨɧɚɬɨɪɚɦɢ 
ɬɢɩɚ ɗȾɄɁ №1-5, ɗȾɁɂ №1-9. Ɂɚɦɟɞɥɟɧɢɹ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ ɡɚɪɹɞɨɜ ɧɟɬ, ɬ. ɤ. 
ɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ «ɜɫɬɪɹɯɢɜɚɧɢɟ». ȼ ɤɚɱɟɫɬɜɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɜɨɞɚ ȼɅ-0,8. 

ɋɯɟɦɚ ɜɡɪɵɜɚɧɢɹ – ɩɨɪɹɞɧɚɹ. 
 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

14 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

 
Ɋɢɫɭɧɨɤ 1.7 - ɉɨɪɹɞɨɤ ɨɬɪɚɛɨɬɤɢ ɜɫɤɪɵɲɧɨɝɨ ɭɫɬɭɩɚ ɨɬɪɚɛɨɬɤɚ ɜɟɪɯɧɟɝɨ 

ɩɨɞɭɫɬɭɩɚ 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

15 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

 
Ɋɢɫɭɧɨɤ 1.8 - ɉɨɪɹɞɨɤ ɨɬɪɚɛɨɬɤɢ ɜɫɤɪɵɲɧɨɝɨ ɭɫɬɭɩɚ ɨɬɪɚɛɨɬɤɚ ɧɢɠɧɟɝɨ 

ɩɨɞɭɫɬɭɩɚ 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

16 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

Ɍɢɩɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ȼȼ – ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɣ ɢ ɩɚɬɪɨɧɢɪɨɜɚɧɧɵɣ ɚɦɦɨɧɢɬ 
№6ɀȼ, ɝɪɚɦɦɨɧɢɬɵ 79/21, 30/70, 50/50, 79/21ɉɊ, 82/18, ɝɪɚɧɭɥɢɬ Ⱥɋ- 4, 4-ȼ, 8-ȼ, 
ɞɥɹ ɞɟɬɨɧɚɰɢɢ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɞɟɬɨɧɚɬɨɪɚ.  

ɉɚɪɚɦɟɬɪɵ ɜɡɪɵɜɧɨɝɨ ɛɥɨɤɚ ɫɨɫɬɚɜɹɬ: ɲɢɪɢɧɚ-20 ɦ, ɞɥɢɧɚ 150ɦ, ɜɵɫɨɬɚ – 
10ɦ. ȼɡɪɵɜɚɧɢɟ 3-4 ɪɹɞɧɨɟ. ɑɢɫɥɨ ɫɤɜɚɠɢɧ ɜ ɪɹɞɭ 50, ɜ ɛɥɨɤɟ – 150. ȼɵɯɨɞ ɝɨɪɧɨɣ 
ɦɚɫɫɵ 20 ɦ3/ɦ. 

Ɋɚɫɱɟɬ Ⱦɒ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

          ɦɚlllɩL ɞɨɩ
ɡɚɪɡɚɛɫɤɜȾɒ 48801,15,15,142,05102001,15,15,1   (1.1) 

ɝɞɟ n – ɱɢɫɥɨ ɫɤɜɚɠɢɧ ɜ ɫɟɪɢɢ, ɲɬ; 
lɫɤɜ – ɝɥɭɛɢɧɚ ɫɤɜɚɠɢɧ, ɦ; 
lɡɚɛ – ɞɥɢɧɚ ɜɟɪɯɧɟɣ ɡɚɛɨɣɤɢ, ɦ; 
lɞɨɩ ɞɨɩ

ɡɚɪl  – ɞɥɢɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡɚɪɹɞɚ, ɦ; 
ɚ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ, ɦ; 
1,5 – ɪɚɫɯɨɞ Ⱦɒ ɧɚ ɛɨɟɜɢɤ ɢ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɟɝɨ ɤ ɦɚɝɢɫɬɪɚɥɢ; 
1,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ Ⱦɒ 0,16 ɦ/ɬ, ɛɨɟɜɢɤɨɜ – 0,013 ɟɞ/ɬ. 
ɋɯɟɦɚ ɦɨɧɬɚɠɚ ɜɡɪɵɜɧɨɣ ɫɟɬɢ, ɟё ɪɚɫɱɟɬ ɢ ɦɨɧɬɚɠ 

ɋɩɨɫɨɛ ɜɡɪɵɜɚɧɢɹ ɫɤɜɚɠɢɧ ɫ ɩɨɦɨɳɶɸ Ⱦɒ, ɫ ɤɨɪɨɬɤɨɡɚɦɟɞɥɟɧɧɵɦ 
ɜɡɪɵɜɚɧɢɟɦ ɩɪɢ ɩɨɪɹɞɧɨɣ ɫɯɟɦɟ ɦɨɧɬɚɠɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɬɨɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɧɞɟɧɫɚɬɨɪɧɚɹ ɜɡɪɵɜɧɚɹ ɦɚɲɢɧɤɚ 
ɄȼɆ-1Ⱥ, ɄȼɆ-3ɍ. 

ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɡɪɵɜɧɨɣ ɫɟɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɢɧɟɣɧɵɦ 
ɦɨɫɬɢɤɨɦ Ɋ-3043, ɰɟɥɨɫɬɧɨɫɬɶ ɜɡɪɵɜɧɨɣ ɫɟɬɢ ɩɪɢɛɨɪɨɦ ɘ-140. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɨɛɹɡɚɧ ɩɪɨɜɟɪɢɬɶ ɞɥɢɧɭ ɢ ɫɨɫɬɨɹɧɢɟ 
ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɩɪɨɜɨɞɚ ɩɟɪɟɞ ɜɵɞɚɱɟɣ ɜɡɪɵɜɧɢɤɭ. 

Ɇɨɧɬɚɠ ɜɡɪɵɜɧɨɣ ɫɟɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
- ɜɞɨɥɶ ɥɢɧɢɢ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ ɩɪɨɤɥɚɞɵɜɚɟɬɫɹ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɲɧɭɪ 

Ⱦɒ, ɤ ɧɟɦɭ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤɨɧɰɟɜɵɟ ɨɬɪɟɡɤɢ Ⱦɒ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɫɯɟɦɨɣ ɜɡɪɵɜɚɧɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ; 

- ɤ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ Ⱦɒ ɜ ɧɚɦɟɱɟɧɧɵɯ ɦɟɫɬɚɯ ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɗȾ. 
ɒɧɭɪɵ ɨɬɜɟɬɜɥɟɧɢɹ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ ɞɨɥɠɧɵ ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɤ 

ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɲɧɭɪɭ ɬɚɤ, ɱɬɨɛɵ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɞɟɬɨɧɚɰɢɢ ɩɨ 
ɲɧɭɪɭ ɨɬɜɟɬɜɥɟɧɢɹ ɫɨɜɩɚɞɚɥɨ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɞɟɬɨɧɚɰɢɢ ɩɨ 
ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɲɧɭɪɭ. ɋɨɟɞɢɧɟɧɢɟ ɩɪɨɜɨɞɨɜ ɗȾ ɢ ɜɡɪɵɜɧɨɣ ɫɟɬɢ ɞɨɥɠɧɵ 
ɢɡɨɥɢɪɨɜɚɬɶɫɹ ɲɚɯɬɧɵɦɢ ɡɚɠɢɦɚɦɢ [4]. 

ɉɟɪɟɞ ɜɡɪɵɜɨɦ ɢɡ-ɡɚ ɝɪɚɧɢɰ ɨɩɚɫɧɨɣ ɡɨɧɵ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɪɢɬɶ ɜɟɥɢɱɢɧɭ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɡɪɵɜɧɨɣ ɫɟɬɢ ɥɢɧɟɣɧɵɦ ɦɨɫɬɢɤɨɦ. 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

17 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

ȼ ɫɥɭɱɚɟ ɪɚɫɯɨɠɞɟɧɢɹ ɜɟɥɢɱɢɧ ɢɡɦɟɪɟɧɧɨɝɨ ɢ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɛɨɥɟɟ ɱɟɦ ɧɚ 10%, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɜɵɡɵɜɚɸɳɢɟ 
ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɥɟɤɬɪɨɜɡɪɵɜɧɨɣ ɫɟɬɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɡɪɟɡɟ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ: 
1. ȼɡɪɵɜɧɚɹ ɦɚɲɢɧɤɚ – 1 ɲɬ. 
2. Ʌɢɧɟɣɧɵɣ ɦɨɫɬɢɤ – 1 ɲɬ. 
3. ɂɧɞɢɤɚɬɨɪ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɘ-140 – 1 ɲɬ. 
4. ɋɢɪɟɧɚ – 1 ɲɬ. 
5. Ɋɚɤɟɬɧɢɰɚ – 2 ɲɬ. 
6. Ɋɚɰɢɢ –   ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɜɡɪɵɜɧɵɯ ɪɚɛɨɬ ɩɟɪɟɞ  
7. Ɏɥɚɠɤɢ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɠɞɵɦ ɜɡɪɵɜɨɦ 

Ɂɚ ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ ɧɚɢɛɨɥɶɲɟɟ ɢɡ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɨɪɚɠɟɧɢɹɦ ɮɚɤɬɨɪɨɜ (ɬɚɛɥɢɰɚ 1.3). 

Ɍɚɛɥɢɰɚ 1.3 – Ȼɟɡɨɩɚɫɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɞɥɹ ɥɸɞɟɣ ɢ ɞɥɹ ɦɟɯɚɧɢɡɦɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɥɢɱɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
Ȼɟɡɨɩɚɫɧɵɟ ɪɚɫɫɬɨɹɧɢɹ, ɦ 

ɞɥɹ ɥɸɞɟɣ 
ɞɥɹ ɦɟɯɚɧɢɡɦɨɜ ɢ 

ɫɨɨɪɭɠɟɧɢɣ 
1. ɉɨ ɫɟɣɫɦɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ 
2. ɉɨ ɭɞɚɪɧɨɣ ɜɨɡɞɭɲɧɨɣ ɜɨɥɧɟ 
3. ɉɨ ɪɚɡɥɟɬɭ ɤɭɫɤɨɜ ɩɨɪɨɞɵ 

 
 

200 

102 
250 
200 

ɉɪɢɧɹɬɨɟ ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ 200 250 
ȿɫɥɢ ɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ, 

ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɭɜɟɥɢɱɟɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 1,5 ɪɚɡɚ. 
ɉɚɪɚɦɟɬɪɵ ȻȼɊ ɧɚ ɫɪɟɞɧɢɟ ɭɫɥɨɜɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 

Ɍɚɛɥɢɰɚ 1.4 – ɉɪɨɟɤɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ȻȼɊ 

ɇɚɢɦɟɧɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪɵ ȻȼɊ 
ɩɨ ɞɨɛɵɱɧɵɦ ɢ 

ɜɫɤɪɵɲɧɵɦ 
ɪɚɛɨɬɚɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ Ɇ.Ɇ.ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ 4 
ȼɵɫɨɬɚ ɭɫɬɭɩɚ, ɦ 10 
ɍɝɨɥ ɨɬɤɨɫɚ ɭɫɬɭɩɚ ɤ ɝɨɪɢɡɨɧɬɭ, ɝɪɚɞ 70 
ɍɝɨɥ ɧɚɤɥɨɧɚ ɫɤɜɚɠɢɧ ɤ ɝɨɪɢɡɨɧɬɭ, ɝɪɚɞ 90 
Ɉɛɴёɦ ɜɡɪɵɜɚɟɦɨɝɨ ɛɥɨɤɚ, ɦ3 30000 
ɉɥɨɬɧɨɫɬɶ ɜɡɪɵɜɚɟɦɨɝɨ  ɦɚɫɫɢɜɚ, ɬ/ɦ3 2,0 
Ⱦɥɢɧɚ ɜɡɪɵɜɚɟɦɨɝɨ ɛɥɨɤɚ, ɦ 200 

ȼɢɞ ȼȼ 
Ƚɪɚɦɦɨɧɢɬ 

79/21, Ƚɪɚɧɭɥɢɬ 
ɋɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɤɜɚɠɢɧ ɉɨɪɹɞɧɚɹ 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ, ɦ  0,150 
Ⱦɥɢɧɚ ɡɚɛɨɣɤɢ ɫɤɜɚɠɢɧ, ɦ  9,0 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

18 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɡɪɵɜɧɨɣ ɷɮɮɟɤɬɢɜɧɨɣ ȼȼ ɞɥɹ ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɦɚɫɫ 
ɡɚɪɹɞɨɜ ɞɪɨɛɹɳɟɝɨ (ɪɚɡɪɵɯɥɹɸɳɟɝɨ) ɞɟɣɫɬɜɢɹ, (Ʉɜɜ) 

1,00 

Ʌɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɫɤɜɚɠɢɧɧɨɝɨ ɡɚɪɹɞɚ, ɤɝ/ɦ  16,0 
Ʌɢɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɩɨɞɨɲɜɟ ɭɫɬɭɩɚ, ɦ  4,8 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɫɤɜɚɠɢɧ, ɦ  4,0 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɤɜɚɠɢɧɧɵɦɢ ɡɚɪɹɞɚɦɢ ɜ ɪɹɞɭ, ɦ 4,0 
Ⱦɥɢɧɚ ɩɟɪɟɛɭɪɚ ɫɤɜɚɠɢɧɧɨɝɨ ɡɚɪɹɞɚ, ɦ  0 
Ⱦɥɢɧɚ ɫɤɜɚɠɢɧɧɨɝɨ ɡɚɪɹɞɚ, ɦ  0,84 
Ⱦɥɢɧɚ ɫɤɜɚɠɢɧɵ, ɦ  10,0 
Ɇɚɫɫɚ ɡɚɪɹɞɚ ɜ ɫɤɜɚɠɢɧɟ, ɤɝ  13,5 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ȼȼ ɩɪɢ ɦɧɨɝɨɪɹɞɧɨɦ ɜɡɪɵɜɚɧɢɢ, ɤɝ/ɦ3 0,07 
ɒɢɪɢɧɚ ɛɭɪɨɜɨɣ ɡɚɯɨɞɤɢ ɩɨ ɰɟɥɢɤɭ, ɦ 15 
ɉɨɥɧɚɹ ɲɢɪɢɧɚ ɪɚɡɜɚɥɚ, ɦ  15 
Ʉɨɥɢɱɟɫɬɜɨ ɜɡɪɵɜɚɟɦɵɯ ɪɹɞɨɜ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ, ɲɬ.  3 
ȼɵɯɨɞ ɜɡɨɪɜɚɧɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɫ ɟɞɢɧɢɰɵ ɞɥɢɧɵ ɫɤɜɚɠɢɧɧɨɝɨ ɡɚɪɹɞɚ, 
ɦ3  

20 

Ʉɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ, ɟɞ.  150 
Ɋɚɰɢɨɧɚɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɡɚɦɟɞɥɟɧɢɹ ɝɪɭɩɩɵ ɡɚɪɹɞɨɜ, ɦɫ 18,00 
Ɉɛɴёɦ ɛɭɪɟɧɢɹ, ɩ.ɦ.  1500 

 
ɉɚɪɚɦɟɬɪɵ ȻȼɊ ɧɚ ɜɫɤɪɵɲɧɵɯ ɢ ɞɨɛɵɱɧɵɯ ɪɚɛɨɬɚɯ ɪɚɫɫɱɢɬɚɧɵ ɩɨ 

ɦɟɬɨɞɢɤɟ ɚɤɚɞɟɦɢɤɚ Ɋɠɟɜɫɤɨɝɨ [1]. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.9. 

 
Ɋɢɫɭɧɨɤ 1.9 – Ʉɨɧɫɬɪɭɤɰɢɹ ɫɤɜɚɠɢɧɧɵɯ ɡɚɪɹɞɨɜ 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

19 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɫɯɟɦɚ ɜɡɵɪɜɚɧɢɹ ɢɯɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.10. 

 
Ɋɢɫɭɧɨɤ 1.10 – Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɫɯɟɦɚ ɜɡɪɵɜɚɧɢɹ 

 
 
1.4 ɋɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ 

 
ɉɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɚɤɚɞɟɦɢɤɚ Ɇɟɥɶɧɢɤɨɜɚ, ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ cɩɥɨɲɧɚɹ 

ɩɪɨɞɨɥɶɧɚɹ ɨɞɧɨɛɨɪɬɨɜɚɹ [2]. Ⱦɢɩɥɨɦɧɵɦ ɩɪɨɟɤɬɨɦ ɫɨɯɪɚɧɹɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɚɹ 
ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ – ɫɩɥɨɲɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɨɞɧɨɛɨɪɬɨɜɚɹ ɫ ɜɧɭɬɪɟɧɧɢɦ 
ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟɦ. Ɉɬɪɚɛɨɬɤɚ ɜɫɤɪɵɲɢ ɪɚɡɪɟɡɚ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɭɫɬɭɩɚɦɢ ɜɵɫɨɬɨɣ: ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɧɚ ɬɪɚɧɫɩɨɪɬ ɞɨ 10 ɦ ɫ ɪɚɡɞɟɥɟɧɢɟɦ 
ɧɚ ɩɨɞɭɫɬɭɩɵ ɜɵɫɨɬɨɣ 5 ɦ, ɩɪɢ ɛɟɫɬɪɚɧɫɩɨɪɬɧɨɣ ɨɬɪɚɛɨɬɤɟ ɜɵɫɨɬɨɣ ɞɨ 23ɦ. ɍɝɨɥɶɧɵɣ 
ɩɥɚɫɬ ɛɭɞɟɬ ɨɬɪɚɛɚɬɵɜɚɬɶɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɢ ɫɥɚɛɨɧɚɤɥɨɧɧɵɦɢ ɭɫɬɭɩɚɦɢ 
(ɩɨɞɭɫɬɭɩɚɦɢ) ɜɵɫɨɬɨɣ ɩɨ 5-10 ɦ. ɂɡ-ɡɚ ɩɚɞɟɧɢɹ ɩɥɚɫɬɚ, ɧɚɤɥɨɧɧɚɹ ɩɨɞɨɲɜɚ ɭɫɬɭɩɨɜ 
ɛɭɞɟɬ ɧɚ ɤɪɨɜɥɟ ɢ ɩɨɞɨɲɜɟ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ ɞɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ ɭɫɬɭɩɚ. 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

20 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

Ⱦɨɩɭɫɬɢɦɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɨɬɤɨɫɚ ɪɚɛɨɱɟɝɨ ɭɝɨɥɶɧɨɝɨ ɭɫɬɭɩɚ ɢɥɢ ɛɨɪɬɚ 
ɤɚɪɶɟɪɚ ɪɚɫɫɱɢɬɚɧ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

Ɉɩɪɟɞɟɥɟɧɵ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɱɧɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɝɥɹ ɩɪɢ 
ɤɨɷɮɮɢɰɢɟɧɬɟ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɢɡɦɵ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.5.  
Ɍɚɛɥɢɰɚ 1.5 – ɒɢɪɢɧɚ ɩɪɢɡɦɵ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ ɪɚɛɨɱɟɝɨ ɭɝɨɥɶɧɨɝɨ ɭɫɬɭɩɚ 
(ɛɨɪɬɚ ɤɚɪɶɟɪɚ) 

ȼɵɫɨɬɚ ɭɫɬɭɩɚ (H), ɦ 
ɍɝɨɥ ɨɬɤɨɫɚ ɭɫɬɭɩɚ 

(), ɝɪɚɞ 
Ɂɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ a/H 

(ɩɨ ɝɪɚɮɢɤɭ) 

ɒɢɪɢɧɚ ɩɪɢɡɦɵ 
ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ (ɚ), 

ɦ 
5 80 0,169 0,85 
10 80 0,169 1,69 
15 69 0,1596 2,39 
20 71,9 0,1567 3,13 
25 67,4 0,1562 3,91 
30 69,4 0,1535 4,61 

 
ɒɢɪɢɧɚ ɩɪɢɡɦɵ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ ɪɚɛɨɱɟɝɨ ɭɝɨɥɶɧɨɝɨ ɭɫɬɭɩɚ ɩɪɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.11. Ɉɛɳɢɣ ɜɢɞ ɫɢɫɬɟɦɵ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.12. 

Ⱦɨɩɭɫɬɢɦɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɨɬɤɨɫɚ ɧɟɪɚɛɨɱɟɝɨ ɭɝɨɥɶɧɨɝɨ ɭɫɬɭɩɚ ɢɥɢ ɛɨɪɬɚ 
ɤɚɪɶɟɪɚ ɜɵɩɨɥɧɟɧ ɩɨ ɜɵɲɟɩɪɢɜɟɞɟɧɧɨɣ ɦɟɬɨɞɢɤɟ, ɩɪɢ ɷɬɨɦ, ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɪɨɱɧɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɝɥɹ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɡɚɩɚɫɚ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɜɧɨɦ 1,3. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.6. 
Ɍɚɛɥɢɰɚ 1.6 – Ɋɚɫɱɟɬɧɵɟ ɢ ɩɪɨɟɤɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɭɫɬɨɣɱɢɜɵɯ ɧɟɪɚɛɨɱɢɯ ɭɝɨɥɶɧɵɯ 
ɭɫɬɭɩɨɜ 

ȼɵɫɨɬɚ ɭɫɬɭɩɚ, ɦ 

Ʉɨɦɩɥɟɤɫ Ⱥ, 

(
Ɋɋ
ɇȺ 




) 
ɉɨɤɚɡɚɬɟɥɶ 

H’ 

Ɋɚɫɱɟɬɧɵɣ ɭɝɨɥ 
ɨɬɤɨɫɚ 

ɧɟɪɚɛɨɱɟɝɨ 
ɭɝɨɥɶɧɨɝɨ 

ɭɫɬɭɩɚ, ɝɪɚɞ 

ɉɪɨɟɤɬɧɵɣ 
ɭɝɨɥ ɨɬɤɨɫɚ 
ɧɟɪɚɛɨɱɟɝɨ 
ɭɝɨɥɶɧɨɝɨ 

ɭɫɬɭɩɚ, ɝɪɚɞ 

ɒɢɪɢɧɚ 
ɩɪɢɡɦɵ 

ɜɨɡɦɨɠɧɨɝɨ 
ɨɛɪɭɲɟɧɢɹ (ɚ), 

ɦ 
5 1,17 0,32 90° 80,0° 0,89 
10 2,34 0,65 90° 80,0° 1,78 
15 3,51 0,97 87° 69,0° 2,48 
20 4,69 1,30 83° 71,9° 3,38 
25 5,86 1,62 78° 67,4° 4,08 
30 7,03 1,94 74° 69,4° 4,98 

 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7. 
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Ɋɢɫɭɧɨɤ 1.11 – ɒɢɪɢɧɚ ɩɪɢɡɦɵ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ ɪɚɛɨɱɟɝɨ ɭɝɨɥɶɧɨɝɨ 

ɭɫɬɭɩɚ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ 
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Ɋɢɫɭɧɨɤ 1.12 – Ɉɛɳɢɣ ɜɢɞ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ 

 
 
 
 
 
 
 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

23 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

Ɍɚɛɥɢɰɚ 1.7 – ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɉɨɤɚɡɚɬɟɥɢ 

ɩɨ ɭɝɥɸ ɩɨ ɩɨɪɨɞɟ 

ȼɵɫɨɬɚ ɭɫɬɭɩɚ (ɩɨɞɭɫɬɭɩɚ), ɦ 5-10 5-23 
ɍɝɨɥ ɨɬɤɨɫɚ ɪɚɛɨɱɟɝɨ ɭɫɬɭɩɚ, ɝɪɚɞ. 80 45-60 
ɍɫɬɨɣɱɢɜɵɣ ɭɝɨɥ ɭɫɬɭɩɚ, ɝɪɚɞ. 80 45-60 

ɒɢɪɢɧɚ ɡɚɯɨɞɤɢ ɞɪɚɝɥɚɣɧɚ, ɦ - 40-60 
ɒɢɪɢɧɚ ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɷɤɫɤɚɜɚɬɨɪɨɜ, ɦ:   

-ɦɢɧɢɦɚɥɶɧɚɹ (ɩɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 2000 
ɬɵɫ.ɬ/ɝɨɞ)  43 43 

-ɦɚɤɫɢɦɚɥɶɧɚɹ (ɩɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 5000 
ɬɵɫ.ɬ/ɝɨɞ) 65 65 

ɑɢɫɥɨ ɭɫɬɭɩɨɜ 2-3 1-3 
Ⱦɥɢɧɚ ɮɪɨɧɬɚ ɪɚɛɨɬ, ɦ 1100-2400 1400-2800 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɞɜɢɝɚɧɢɹ ɮɪɨɧɬɚ, ɦ/ɝɨɞ 40-60 40-60 

 
 
 

1.5 Ɉɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ 
 

ȼɟɫɶ ɨɛɴɟɦ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɪɚɡɪɟɡɚ. ɋɤɥɚɞɵ ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɫɭɝɥɢɧɤɨɜ ɢ ɉɊɋ ɨɪɝɚɧɢɡɭɸɬɫɹ 
ɧɚ ɛɨɪɬɚɯ ɪɚɡɪɟɡɚ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɪɟɤɭɥɶɬɢɜɚɰɢɢ 
ɜɧɭɬɪɟɧɧɢɯ ɨɬɜɚɥɨɜ. 

ɍɝɥɵ ɨɬɤɨɫɚ ɨɬɜɚɥɨɜ ɩɪɢɧɹɬɵ ɩɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ɩɪɨɟɤɬɭ. ɋɦɟɫɶ ɉȽɋ ɢ 
ɫɭɝɥɢɧɤɨɜ ɨɬɫɵɩɚɟɬɫɹ ɩɨɞ ɭɝɥɨɦ ɜɪɟɦɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ – 40 ɝɪɚɞ., 
ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ – 36 ɝɪɚɞ. (ɭɝɨɥ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ). Ɋɚɫɱɟɬɧɵɟ ɭɝɥɵ ɨɬɤɨɫɨɜ 
ɨɬɜɚɥɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.8. 

ɉɪɢɧɹɬɚɹ ɫɯɟɦɚ ɜɫɤɪɵɬɢɹ ɢ ɩɨɪɹɞɤɚ ɨɬɪɚɛɨɬɤɢ ɭɝɨɥɶɧɨɝɨ ɩɥɚɫɬɚ 
ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɜɚɥɚ ɫ ɸɠɧɨɣ ɱɚɫɬɢ ɪɚɡɪɟɡɚ ɫ 
ɞɚɥɶɧɟɣɲɢɦ ɪɚɡɜɢɬɢɟɦ ɨɬɜɚɥɶɧɨɝɨ ɮɪɨɧɬɚ ɜɫɥɟɞ ɡɚ ɮɪɨɧɬɨɦ ɝɨɪɧɵɯ ɪɚɛɨɬ. ɉɪɢ 
ɷɬɨɦ ɜɧɭɬɪɟɧɧɢɟ ɨɬɜɚɥɵ ɛɭɞɭɬ ɨɬɫɵɩɚɬɶɫɹ ɜ ɞɜɚ ɹɪɭɫɚ. ɉɟɪɜɵɣ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɢ 
ɩɟɪɟɜɚɥɤɟ ɜɫɤɪɵɲɢ ɜ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɞɪɚɝɨɣ ɡɚ ɫɱɟɬ ɨɬɫɵɩɤɢ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɜɫɤɪɵɲɢ ɧɚ ɛɟɫɬɪɚɧɫɩɨɪɬɧɵɣ ɹɪɭɫ. 
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Ɍɚɛɥɢɰɚ 1.8 - Ɋɚɫɱɟɬɧɵɟ ɭɝɥɵ ɨɬɤɨɫɨɜ ɨɬɜɚɥɨɜ 

Ɍɢɩ ɩɨɪɨɞɵ ɨɬɜɚɥɚ ȼɵɫɨɬɚ ɨɬɜɚɥɚ (ɹɪɭɫɚ), ɦ ɍɝɨɥ ɨɬɤɨɫɚ ɨɬɜɚɥɚ, ɝɪɚɞ. 

ɋɭɝɥɢɧɤɢ 
10 
15 

20-60 

35 
28 
26 

ɉȽɋ 
10 
15 

20-60 

32 
26 
23 

ɉȽɋ ɢ ɫɭɝɥɢɧɤɢ 
10 
15 

20-60 

36 
30 
27 

ɉɟɫɱɚɧɢɤɢ 
10 
15 

20-60 

38 
33 
28 

 
Ɉɫɧɨɜɚɧɢɟɦ ɨɬɜɚɥɨɜ ɫɥɭɠɢɬ ɩɨɞɨɲɜɚ ɩɥɚɫɬɚ ɭɝɥɹ, ɜ ɤɨɬɨɪɨɣ ɡɚɥɟɝɚɸɬ 

ɩɟɫɱɚɧɢɤɢ, ɚɪɝɢɥɥɢɬɵ ɢ ɭɝɥɢɫɬɵɟ ɚɪɝɢɥɥɢɬɵ. ɗɬɨ ɫɪɟɞɧɟɩɪɨɱɧɵɟ ɩɨɪɨɞɵ ɧɚ 
ɝɥɢɧɢɫɬɨ-ɯɥɨɪɢɬɨɜɨɦ ɢ ɤɚɪɛɨɧɚɬɧɨɦ ɰɟɦɟɧɬɟ. ɂɯ ɮɢɡɢɱɟɫɤɢɟ, ɩɪɨɱɧɨɫɬɧɵɟ ɢ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɬɥɢɱɚɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɩɨɫɬɨɹɧɫɬɜɨɦ, ɩɨɪɨɞɵ 
ɩɨɱɬɢ ɧɟ ɧɚɛɭɯɚɸɬ. 

ɇɢɠɧɢɣ ɹɪɭɫ ɫɨɫɬɨɢɬ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɫɭɝɥɢɧɤɚ ɢ ɩɟɫɱɚɧɢɤɨɜ. 
ȼɟɪɯɧɢɣ ɹɪɭɫ ɫɨɫɬɨɢɬ ɧɚ 80% ɢɡ ɫɭɝɥɢɧɤɨɜ ɢ ɧɚ 20% ɢɡ ɩɟɫɱɚɧɢɤɨɜ.  
ɇɚ ɪɢɫɭɧɤɟ 1.13 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɪɟɧ ɞɥɹ ɫɬɨɤɚ ɜɨɞ ɜ 

ɩɨɧɢɠɟɧɧɭɸ ɱɚɫɬɶ ɮɪɨɧɬɚ (ɦɭɥɶɞɭ) ɤ ɡɭɦɩɮɭ ɤɚɪɶɟɪɧɨɝɨ ɜɨɞɨɨɬɥɢɜɚ. 

 
Ɋɢɫɭɧɨɤ 1.13 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɪɟɧ 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɫɥɭɱɚɟɜ ɫɚɦɨɜɨɡɝɨɪɚɧɢɹ ɭɝɥɹ ɜ ɨɬɜɚɥɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɨɬɫɵɩɤɚ ɩɨɬɟɪɶ ɭɝɥɹ ɜ ɧɢɠɧɢɣ ɹɪɭɫ ɨɬɜɚɥɨɜ. 
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Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɭɥɶɞɨɡɟɪɚ ɧɚ ɨɬɜɚɥɟ ɩɪɢɧɢɦɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɜɫɤɪɵɲɧɵɦ 
ɪɚɛɨɬɚɦ, ɬ. ɟ. 365 ɞɧɟɣ ɜ ɝɨɞɭ. ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɛɭɥɶɞɨɡɟɪɚ ɜ ɝɨɞɭ, ɫ ɭɱɟɬɨɦ 
ɧɨɪɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 280 ɞɧɟɣ.  

ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɬɜɚɥɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɢɩɨɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ 
№70 ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɭɥɶɞɨɡɟɪɚ Ȼ-10 ɧɚ 
ɛɚɡɟ ɬɪɚɤɬɨɪɚ Ɍ-170.  

Ɋɚɡɝɪɭɡɤɚ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɨɬɜɚɥɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 

ɜɚɥ, ɲɢɪɢɧɨɣ 1,5ɦ ɢ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 0,7ɦ. ɒɢɪɢɧɚ ɩɪɢɡɦɵ ɜɨɡɦɨɠɧɨɝɨ 
ɫɩɨɥɡɚɧɢɹ ɨɬɤɨɫɚ ɨɬɜɚɥɚ ɩɪɢ ɞɪɭɝɨɣ ɜɵɫɨɬɟ ɨɬɜɚɥɚ ɞɨɥɠɧɚ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ 
ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ ɫɥɭɠɛɨɣ ɪɚɡɪɟɡɚ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɦɚɪɤɲɟɣɞɟɪɫɤɢɣ 
ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɬɜɚɥɨɜ. ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɨɫɚɞɤɢ ɪɚɛɨɬɵ ɧɚ ɭɱɚɫɬɤɟ 
ɡɨɧ ɪɚɡɝɪɭɡɤɢ ɢ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɟɤɪɚɳɚɸɬɫɹ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɜɚɥɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɫɩɟɰɢɚɥɶɧɵɯ ɡɧɚɤɨɜ ɞɥɹ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɨɜ ɢ ɥɸɞɟɣ. ɉɪɢ ɪɚɡɝɪɭɡɤɟ 
ɢ ɞɜɢɠɟɧɢɢ ɩɨ ɨɬɜɚɥɭ ɜɨɞɢɬɟɥɢ ɫɬɪɨɝɨ ɜɵɩɨɥɧɹɸɬ ɭɤɚɡɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɡɧɚɤɨɜ 

[3]. 
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2. Ɇɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɚɪɶɟɪɚ 
 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɚɢɥɭɱɲɢɯ ɭɫɥɨɜɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɨɬɤɪɵɬɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬɚɯ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ 
ɫɩɨɫɨɛɵ ɩɨɞɝɨɬɨɜɤɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɤ ɜɵɟɦɤɟ: ɦɟɯɚɧɢɱɟɫɤɢɣ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ, 
ɮɢɡɢɱɟɫɤɢɣ, ɯɢɦɢɱɟɫɤɢɣ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɢ ɜɡɪɵɜɧɨɣ. ȼɵɛɨɪ ɫɩɨɫɨɛɚ 
ɩɨɞɝɨɬɨɜɤɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɤ ɜɵɟɦɤɟ ɡɚɜɢɫɢɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɬ ɜɢɞɚ, ɚɝɪɟɝɚɬɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɢ ɫɜɨɣɫɬɜ ɩɨɪɨɞ ɜ ɦɚɫɫɢɜɟ, ɦɨɳɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɧɚɥɢɱɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. ȼɵɟɦɤɚ ɦɹɝɤɢɯ, ɩɟɫɱɚɧɵɯ ɢ ɟɫɬɟɫɬɜɟɧɧɨ ɦɟɥɤɨ 
ɪɚɡɪɭɲɟɧɧɵɯ ɩɨɪɨɞ ɭɫɩɟɲɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɫɟɦɢ ɜɢɞɚɦɢ ɜɵɟɦɨɱɧɨ-
ɩɨɝɪɭɡɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɩɨɞɝɨɬɨɜɤɚ ɫɨɜɦɟɳɟɧɚ ɫ ɜɵɟɦɤɨɣ ɢ ɬɟɦɢ 
ɠɟ ɫɪɟɞɫɬɜɚɦɢ ɦɟɯɚɧɢɡɚɰɢɢ. 

ȼɵɟɦɤɚ ɩɥɨɬɧɵɯ ɩɨɪɨɞ ɬɚɤɠɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ 
ɦɚɫɫɢɜɚ ɜɵɟɦɨɱɧɵɦɢ ɦɚɲɢɧɚɦɢ ɫ ɩɨɜɵɲɟɧɧɵɦ ɭɫɢɥɢɟɦ ɤɨɩɚɧɢɹ. 

ɋɤɚɥɶɧɵɟ ɢ ɩɨɥɭɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬ ɤ ɜɵɟɦɤɟ ɜɡɪɵɜɧɵɦ 
ɫɩɨɫɨɛɨɦ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɦ. ɉɪɨɰɟɫɫɚɦɢ ɩɨɞɝɨɬɨɜɤɢ 
ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɹɜɥɹɸɬɫɹ ɛɭɪɟɧɢɟ ɢ ɜɡɪɵɜɚɧɢɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ 
ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɛɭɪɨɜɵɟ ɫɬɚɧɤɢ ɜɪɚɳɚɬɟɥɶɧɨɝɨ 
(ɲɧɟɤɨɜɨɝɨ) ɛɭɪɟɧɢɹ, ɲɚɪɨɲɟɱɧɵɟ, ɭɞɚɪɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɟ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ, ɚ ɜ 
ɨɫɨɛɵɯ ɫɥɭɱɚɹɯ (ɩɪɢ ɝɥɭɛɢɧɟ ɫɤɜɚɠɢɧɵ ɛɨɥɟɟ 50ɦ) ɜ ɤɪɟɩɤɢɯ ɩɨɪɨɞɚɯ ɫɬɚɧɤɢ 
ɭɞɚɪɧɨ-ɤɚɧɚɬɧɨɝɨ ɛɭɪɟɧɢɹ. 

Ⱦɥɹ ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɷɤɫɤɚɜɚɬɨɪ 
KOMATSU PC-400. Ⱦɥɹ ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɷɤɫɤɚɜɚɬɨɪ 
ɗɒ 10/70. 

 
 

2.1. ȼɵɟɦɤɚ ɩɭɫɬɨɣ ɩɨɪɨɞɵ 
 

Ɂɧɚɱɟɧɢɹ ɦɚɫɫ ɢ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɷɤɫɤɚɜɚɬɨɪɨɜ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɢɥɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɪɚɛɨɬɟ 
ɷɤɫɤɚɜɚɬɨɪɚ, ɜɵɱɢɫɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ ɮɨɪɦɭɥɚɦ.  

Ⱦɥɹ ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɷɤɫɤɚɜɚɬɨɪ ɗɒ 10/70. 
Ɇɚɫɫɚ ɜɫɟɝɨ ɷɤɫɤɚɜɚɬɨɪɚ: ݉эˍ˔ = ݇эˍ˔ ∙ 𝐸 = ͳͲͲ ∙ ͳͲ = ͳͲͲͲ ˕                                                                       (2.1) 

      ɝɞɟ ݇эˍ˔ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɞɟɥɶɧɨɣ ɦɚɫɫɵ ɷɤɫɤɚɜɚɬɨɪɚ, ɱɢɫɥɟɧɧɨ ɪɚɜɧɵɣ   
ɨɬɧɨɲɟɧɢɸ ɦɚɫɫɵ ɷɤɫɤɚɜɚɬɨɪɚ ɤ ɜɦɟɫɬɢɦɨɫɬɢ ɤɨɜɲɚ (ɬɚɛɥɢɰɚ 2.1);                                    
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            𝐸 – ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3.  

Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɷɤɫɤɚɜɚɬɨɪɨɜ 
ɩɨ ɡɚɞɚɧɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɤɨɜɲɚ 

ɉɨɤɚɡɚɬɟɥɢ Ɇɟɯɚɧɢɱɟɫɤɢɟ ɥɨɩɚɬɵ ɒɚɝɚɸɳɢɟ 
 ɷɤɫɤɚɜɚɬɨɪɵ ɤɚɪɶɟɪɧɵɟ ɜɫɤɪɵɲɧɵɟ 

ȼɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3 2-20 4-50 4-25 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɞɟɥɶɧɨɣ ɦɚɫɫɵ ɷɤɫɤɚɜɚɬɨɪɚ kɷɤɫ, ɬ/ɦ3 38-55 55-110 50-110 
Ʌɢɧɟɣɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ kL ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ: ɞɥɢɧɵ 
ɫɬɪɟɥɵ 

1,8-1,85 3,2-4,5 7,0-8,0 

ȼɵɫɨɬɵ ɩɹɬɵ ɫɬɪɟɥɵ 0,45 0,7-0,8 0,15-0,50 
Ⱦɥɢɧɵ ɪɭɤɨɹɬɢ 1,15-1,25 2,1-2,9 - 
ɒɢɪɢɧɵ ɩɥɚɬɮɨɪɦɵ 0,85-0,95 0,95-1,4 1,15-1,30 
Ɇɚɤɫɢɦɚɥɶɧɨɣ ɜɵɫɨɬɵ: ɤɨɩɚɧɢɹ 1,7-1,8 2,65-2,9 4,6 
Ɋɚɡɝɪɭɡɤɢ 1,23-1,30 2,8-3,2 2,5 
ȼɵɫɨɬɵ ɧɚɩɨɪɧɨɝɨ ɜɚɥɚ 1,1 1,7-1,95 - 
Ɇɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɞɢɭɫɚ: ɤɨɩɚɧɢɹ 2,6-2,7 3,5-4,5 7,55 
ɪɚɡɝɪɭɡɤɢ 2,4-2,5 3,3-4,3 7,48 
Ɋɚɞɢɭɫɚ ɡɚɞɧɟɣ ɫɬɟɧɤɢ ɤɭɡɨɜɚ 0,95-1,0 1,25-1,40 1,2-1,8 
Ɋɚɞɢɭɫɚ ɩɹɬɵ ɫɬɪɟɥɵ 0,37-0,40 0,5-0,56 0,42-0,60 

 
ɒɢɪɢɧɚ ɤɨɜɲɚ: bɤɞ=1,15√𝐸ˇయ =1,15√ͳͲయ =2,5 ɦ                                                       (2.2) 

Ⱦɥɢɧɚ ɤɨɜɲɚ: lɤɞ=1,2bɤɞ=1,2·2,5=3 ɦ                                                                      (2.3) 

ȼɵɫɨɬɚ ɤɨɜɲɚ: hɤɞ=0.65bɤɞ=0,65·2,5=1,6 ɦ                                                            (2.4) 
Ɇɚɫɫɭ ɤɨɜɲɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  ݉ˍˇ = ͳ,ͳ ∙ ˔ˍˇଵ ∙ (˔ˍˇଶ + ˔ˍˇଷ ∙ 𝐸) ∙ 𝐸ଶ ଷ⁄  , ˕.                                                           (2.5) 

      ɝɞɟ 𝐸 –ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ ɞɪɚɝɥɚɣɧɚ, ˏଷ ; 

             ˔ˍˇଵ , ˔ˍˇଶ , ˔ˍˇଷ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫ ɤɨɜɲɟɣ ɷɤɫɤɚɜɚɬɨɪɚ 
(ɬɚɛɥɢɰɚ 2.2); ݉ˍˇ = ͳ,ͳ ∙ Ͳ,͹ ∙ ሺʹ,Ͷ + Ͳ,ͳʹ ∙ ͳͲሻ ∙ ͳͲ଴,଺଻ = ͳ͵˕.  
Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫɵ ɤɨɜɲɟɣ ɷɤɫɤɚɜɚɬɨɪɨɜ 

ɍɫɥɨɜɢɹ ɪɚɛɨɬɵ ɋɤɥ ɋɤɞ1 ɋɤɞ2 ɋɤɞ3 
Ʌɟɝɤɢɟ 0,7-1,2 1,0 1,25 0,13 

ɋɪɟɞɧɢɟ 0,9-1,7 0,7 2,40 0,12 
Ɍɹɠɟɥɵɟ 1,1-2,1 0,52 3,25 0,08 

Ɇɚɫɫɚ ɩɨɪɨɞɵ ɜ ɤɨɜɲɟ: ݉˒ˑ˓ = Еˎሺˇሻ∙ఊ˒ˑ˓௞˓ = ଵ଴∙ଵ,ଽଵ,ଷସ = ͳͶ ˕                                                                                (2.6) 

ɝɞɟ ˒ߛ ˑ˓ – ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞ ɜ ɰɟɥɢɤɟ, ɬ/ɦ3; 

       ݇ ˓– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ (ɬɚɛɥɢɰɚ 2.3). 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɉɨɤɚɡɚɬɟɥɶ Ʉɚɬɟɝɨɪɢɢ ɩɨɪɨɞɵ 

I II  III  IV 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɭɬɢ kɩɭɬ 2,5-3,0 3,5 4,0 5,5 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ kp 1,1-1,15 1,25 1,3 1,3-1,37 
ɉɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ ɜ ɰɟɥɢɤɟ γɩɨɪ ɬ/ɦ3 1,5-1,8 1,8-2,5 2,5-3,0 3 
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ȼɟɫ ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ: ܩˍ+௡ = 𝑔 ∙ (݉ˍˇ + ݉˒ˑ˓) ∙ ͳͲଷ, ˕.                                                                            (2.7) 

      ɝɞɟ 𝑔 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ˏ ˔⁄  ; 

            ݉ ˍˇ– ɦɚɫɫɚ ɤɨɜɲɚ, ɬ;              ݉˒ˑ˓– ɦɚɫɫɚ ɩɨɪɨɞɵ ɜ ɤɨɜɲɟ, ɬ. ܩˍ+௡ = ͻ,ͺͳ ∙ ሺͳ͵ + ͳͶሻ ∙ ͳͲଷ = ʹ͸,Ͷ ∙ ͳͲସʜ. 
ɉɨ ɜɟɥɢɱɢɧɟ ɦɚɫɫɵ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦ kL ɧɚɯɨɞɹɬ ɥɢɧɟɣɧɵɟ 

ɪɚɡɦɟɪɵ ɨɬɞɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɪɚɡɝɪɭɡɤɢ: ܮ˓.௠˃˘ = ݇௅ ∙ √݉эˍ˔య = ͹,Ͷͺ ∙ √ͳͲͲͲయ = ͹Ͷ,ͺ ˏ                                                       (2.8) 

ɝɞɟ ݇௅– ɥɢɧɟɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɞɢɭɫɚ ɪɚɡɝɪɭɡɤɢ (ɬɚɛɥɢɰɚ 8); 
Ⱦɥɢɧɚ ɫɬɪɟɥɵ: ܮ = ݇௅ ∙ √݉эˍ˔య = ͺ ∙ √ͳͲͲͲయ = ͺͲ ˏ.                                                                      (2.9) 

ɝɞɟ ݇௅– ɥɢɧɟɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɢɧɵ ɫɬɪɟɥɵ (ɬɚɛɥɢɰɚ 2.1); 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞɵ ɤɨɩɚɧɢɸ ɞɥɹ ɞɪɚɝɥɚɣɧɚ: 𝑁ଵˇ =  Еˇሺଵ+௞˅ˑˎሻ௞𝐹̌∙ଵ଴ఱ௞˒˖˕∙௟ˍˇ∙௞˓ = ଵ଴ሺଵ+଴,ଷሻ∙ଷ,଴ସ∙ଵ଴ఱହ,ହ∙ଷ∙ଵ,ଷସ = ͳ͹ ∙ ͳͲସ ʜ                                         (2.10) 

     ɝɞɟ 𝐸ˇ– ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ ɞɪɚɝɥɚɣɧɚ, ˏଷ; 

           ݇ ˅ˑˎ = 𝐸˅ˑˎ 𝐸ˇ⁄ - ɨɬɧɨɲɟɧɢɟ ɨɛɴёɦɚ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ ɤ ɜɦɟɫɬɢɦɨɫɬɢ ɤɨɜɲɚ 
ɞɪɚɝɥɚɣɧɚ. ɞɥɹ ɥёɝɤɢɯ, ɫɪɟɞɧɢɯ ɢ ɬɹɠёɥɵɯ ɩɨɪɨɞ ݇˅ˑˎ  ɩɪɢɧɢɦɚɸɬ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 0,4; 0,3; 0,2;                    
       ݇ ி̌ –  ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞɵ ɤɨɩɚɧɢɸ (ɬɚɛɥɢɰɚ 2.4), ɉɚ; 
       ݇ ˒˖˕ = ݈ː˃˒ ݈ˍˇ⁄  - ɨɬɧɨɲɟɧɢɟ  ɩɭɬɢ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ ɤ ɞɥɢɧɟ ɤɨɜɲɚ (ɬɚɛɥɢɰɚ 
10);  

       ݇ ˓– ɤɨɷɮɮɢɰɢɟɧɬ  ɪɚɡɪɵɯɥɟɧɢɹ (ɬɚɛɥɢɰɚ 2.3). 

Ɍɚɛɥɢɰɚ 2.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɷɤɫɤɚɜɚɬɨɪɚɦɢ 
ɉɨɪɨɞɵ Ʉɚɬɟɝɨɪɢɹ 

ɩɨɪɨɞɵ 
ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨɪɨɞɵ ɤɨɩɚɧɢɸ, ɉɚ·105 

Ʌɨɩɚɬɚ Ⱦɪɚɝɥɚɣɧ 
ɉɟɫɨɤ, ɫɭɝɥɢɧɨɤ ɥɟɝɤɢɣ I 0,16-0,69 0,27-1,77 
Ƚɪɚɜɢɣ, ɝɥɢɧɚ ɥɟɝɤɚɹ II  0,59-1,28 0,98-1,86 
Ƚɥɢɧɚ ɫɪɟɞɧɹɹ, ɫɭɝɥɢɧɨɤ ɬɹɠɟɥɵɣ III  1,08-1,86 1,57-2,55 
Ƚɥɢɧɚ ɬɹɠɟɥɚɹ, ɤɨɧɝɥɨɦɟɪɚɬ  
ɫɥɚɛɨɰɟɦɟɧɬɢɪɨɜɚɧɧɵɣ 

IV 1,96-3,04 3,04-4,02 

 
ɍɫɢɥɢɟ ɜ ɬɹɝɨɜɨɦ ɤɚɧɚɬɟ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝑁˕ˇ = 𝑁ଵˇ + ௡+ˍܩ ∙ sin ˕ˑߙ + 𝜌˕˓ ∙ ௡+ˍܩ ∙ cos ˕ˑߙ  , ʜ.                                            (2.11) 

      ɝɞɟ ܩˍ+௡ – ɜɟɫ ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ; 
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 ,ˑ˕– ɩɪɟɞɟɥɶɧɵɣ ɭɝɨɥ ɨɬɤɨɫɚ (ɞɥɹ ɥёɝɤɢɯ ɧɟɫɜɹɡɧɵɯ ɩɨɪɨɞ ɫɨɫɬɚɜɥɹɟɬ 45÷50°ߙ            

ɞɥɹ ɫɪɟɞɧɢɯ – 40˚ ɢ ɞɥɹ ɬɹɠёɥɵɯ – 30÷35°); 

             𝜌˕˓.– ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɤɨɜɲɚ ɨ ɩɨɪɨɞɭ (ɜ ɫɪɟɞɧɟɦ 0,4). 𝑁˕ˇ = ͳ͹ ∙ ͳͲସ + ʹ͸,Ͷ ∙ ͳͲସ ∙ sin ͶͲ + Ͳ,Ͷ ∙ ʹ͸,Ͷ ∙ ͳͲସ ∙ cos ͶͲ = Ͷʹ,Ͳ ∙ ͳͲସ ʜ 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɬɹɝɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢ ɤɨɩɚɧɢɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: ʟ˕ˇ = 𝑁˕ˇ ∙ 𝑉 ˇ 𝜂˕ˇ⁄ ∙ ͳͲ−ଷ , ˍВ˕.                                                                              (2.12) 

      ɝɞɟ 𝑁˕ˇ – ɭɫɢɥɢɟ ɜ ɬɹɝɨɜɨɦ ɤɚɧɚɬɟ ɩɪɢ ɤɨɩɚɧɢɢ, ɇ; 
             𝑉 ˇ – ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɬɹɝɨɜɨɝɨ ɤɚɧɚɬɚ (ɬɚɛɥɢɰɚ 2.5), ɦ/ɫ; 
             𝜂˕ˇ – ɤɩɞ ɬɹɝɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ 0,8÷0,85. ʟ˕ˇ = Ͷʹ,Ͳ ∙ ͳͲସ ∙ ʹ Ͳ,ͺʹͷ⁄ ∙ ͳͲ−ଷ = ͳͲͳͺ ˍВ˕.  

Ɍɚɛɥɢɰɚ 2.5 – Ɂɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɝɥɚɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɨɞɧɨɤɨɜɲɨɜɵɯ 
ɷɤɫɤɚɜɚɬɨɪɨɜ 

ɗɤɫɤɚɜɚɬɨɪɵ ɋɤɨɪɨɫɬɶ, ɦ/ɫ ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
ɩɥɚɬɮɨɪɦɵ n, ɦɢɧ-1 ɧɚɩɨɪɚ ɩɨɞɴɟɦɚ ɬɹɝɢ 

Ʉɚɪɶɟɪɧɵɟ 0,4-0,75 0,65-1,0 - 2,5-3,5 
 ȼɫɤɪɵɲɧɵɟ 0,4-0,75 1,0-1,6 - 2,5-3,5 
ɒɚɝɚɸɳɢɣ ɞɪɚɝɥɚɣɧ - 2,0-3,5 1,4-2,6 1,0-1,5 

 
ɍɫɢɥɢɟ ɜ ɬɹɝɨɜɨɦ ɤɚɧɚɬɟ ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɥɚɬɮɨɪɦɵ ɞɪɚɝɥɚɣɧɚ ɫ ɝɪɭɠёɧɵɦ 

ɤɨɜɲɨɦ: 𝑁˕ˇ´ = Ͳ,ͷ ∙ ௡+ˍܩ + 𝑁˙ , ʜ.                                                                                       (2.13) 𝑁˕ˇ´ = Ͳ,ͷ ∙ ʹ͸,Ͷ ∙ ͳͲସ + ͷͲͲͻͺ = ͳͺ,ʹ ∙ ͳͲସ ʜ.  
ɝɞɟ 𝑁˙ – ɰɟɧɬɪɨɫɬɪɟɦɢɬɟɥɶɧɚɹ ɫɢɥɚ, 𝑁˙ = ݉ˍ+˒ ∙ 𝜔ଶ̌ ∙ ˘˃௠.˓ܮ ∙ ͳͲଷ , ʜ.                                                                            (2.14) 𝑁˙ = ሺͳ͵ + ͳͶሻ ∙ Ͳ,ͳͷ͹ͷଶ ∙ ͹Ͷ,ͺ ∙ ͳͲଷ = ͷͲͲͻͺ ʜ.  

      ɝɞɟ ݉ˍ+˒ – ɦɚɫɫɚ ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ, ɬ.; 
             𝜔ˇ (݊ˇ) - ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɥɚɬɮɨɪɦɵ ɞɪɚɝɥɚɣɧɚ; 
             𝜔ˇ = Ͳ,ͳͲͷ ∙ ݊ˇ ሺ˕˃˄ˎˋ˙˃ ͳʹሻ; 

ˇ˅௠˃˘ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɪɚɡɝɪɭɡɤɢ, ɦ.  𝜔.˓ܮ              = Ͳ,ͳͲͷ ∙ ͳ,ͷ = Ͳ,ͳͷ͹ͷ ˓˃ˇ ˔⁄ .  
ɉɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ, ɩɪɢ ɪɚɫɱɟɬɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɪɚɝɥɚɣɧɚ 

ɫɬɪɨɢɦ ɜ ɦɚɫɲɬɚɛɟ ɫɯɟɦɵ ɪɚɫɱёɬɧɵɯ ɩɨɥɨɠɟɧɢɣ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɢɥɵ, 
ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɬɹɝɨɜɵɣ ɦɟɯɚɧɢɡɦ ɞɪɚɝɥɚɣɧɚ ɜ ɩɪɨɰɟɫɫɟ ɤɨɩɚɧɢɹ, ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɯɟɦɟ ɧɚ ɪɢɫɭɧɤɟ 2.1. ȼɪɟɦɹ ɰɢɤɥɚ ɪɚɛɨɬɵ ɞɪɚɝɥɚɣɧɚ 𝑡˙ˇ = ͹Ͳ ɫ, 
ɫɥɟɞɭɟɬ ɪɚɡɛɢɜɚɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɩɟɪɢɨɞɵ: ɜɪɟɦɹ ɤɨɩɚɧɢɹ 𝑡ˍˇ = Ͳ,͵ ∙ 𝑡˙ˇ = Ͳ,͵ ∙
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͹Ͳ = ʹͳ ɫ; ɜɪɟɦɹ ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ ɧɚ ɪɚɡɝɪɭɡɤɭ ɢ ɜɨɡɜɪɚɳɟɧɢɟ ɜ ɡɚɛɨɣ 𝑡˓ =𝑡ˊ = Ͳ,͵ͷ ∙ 𝑡˙ˇ = Ͳ,͵ͷ ∙ ͹Ͳ = ʹͶ,ͷ ɫ. ȼɪɟɦɹ ɨɬɪɵɜɚ ɤɨɜɲɚ ɨɬ ɡɚɛɨɹ ɜ ɪɚɫɱёɬɚɯ 
ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 𝑡ˑ˕˓ = ʹ ÷ ͵ ˔. 

 
Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɜɲɚ ɞɪɚɝɥɚɣɧɚ ɜ ɩɟɪɢɨɞ ɤɨɩɚɧɢɹ 

 
Ɋɢɫɭɧɨɤ 2.2 – ɇɚɝɪɭɡɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɝɥɚɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɞɪɚɝɥɚɣɧɚ, ɦɟɯɚɧɢɡɦ 

ɬɹɝɢ 
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Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɜɲɚ ɞɪɚɝɥɚɣɧɚ ɜ ɩɟɪɢɨɞ ɩɨɜɨɪɨɬɚ ɧɚ 

ɪɚɡɝɪɭɡɤɭ 
ɉɪɢ ɩɨɜɨɪɨɬɟ ɩɥɚɬɮɨɪɦɵ ɫ ɝɪɭɠёɧɵɦ ɤɨɜɲɨɦ ɧɚ ɪɚɡɝɪɭɡɤɭ ɬɪɟɛɭɟɬɫɹ 

«ɬɪɚɜɥɟɧɢɟ» ɤɚɧɚɬɚ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɬɚ ɬɹɝɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɨɬɟɤɚɟɬ ɩɪɢ 
ɩɨɜɵɲɟɧɧɵɯ ɫɤɨɪɨɫɬɹɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɧɨɦɢɧɚɥɶɧɭɸ ɧɚ 10÷20 %. Ɇɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ ɬɹɝɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ: ʟ˕ˇ´ = ሺͳ,ͳ ÷ ͳ,ʹሻ ∙ 𝑁˕ˇ´ ∙𝑣˕ˇ𝜂˕ˇ ∙ ͳͲ−ଷ , ˍВ˕.                                                                   (2.15) 

     ɝɞɟ 𝑁˕ˇ – ɭɫɢɥɢɟ ɜ ɬɹɝɨɜɨɦ ɦɟɯɚɧɢɡɦɟ ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɥɚɬɮɨɪɦɵ ɧɚ ɪɚɡɝɪɭɡɤɭ, ɇ. ʟ˕ˇ´ = ͳ,ͳͷ ∙ ଵ଼,ଶ∙ଵ଴ర∙ଶ଴,଼ ∙ ͳͲ−ଷ = ͷʹ͵ ˍВ˕.  
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ ɬɹɝɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɜɵɱɢɫɥɢɦ ɩɨ 

ɮɨɪɦɭɥɚɦ: ʟ˕ˇ˔˅ = ଴,ଷʟ˕ˇ+଴,ଷହʟ˕ˇ´଴,଺ହ = ଴,ଷ∙ଵ଴ଵ଼+଴,ଷହ∙ହଶଷ଴,଺ହ = ͹ͷͳ ˍВ˕                                                  (2.16) 

        ɉɪɢ ɞɜɭɯ ɞɜɢɝɚɬɟɥɹɯ ɦɨɳɧɨɫɬɶ ɤɚɠɞɨɝɨ 375,5 ɤȼɬ. 
        Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɹ ɜ ɩɨɞɴɟɦɧɨɦ ɤɚɧɚɬɟ ɢ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɦɟɯɚɧɢɡɦɚ 
ɩɨɞɴɟɦɚ ɡɚ ɨɬɞɟɥɶɧɵɟ ɩɟɪɢɨɞɵ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɰɢɤɥɚ. 
ɍɫɢɥɢɟ ɜ ɩɨɞɴɟɦɧɨɦ ɤɚɧɚɬɟ ɜ ɦɨɦɟɧɬ ɨɬɪɵɜɚ ɤɨɜɲɚ ɨɬ ɡɚɛɨɹ ɜɵɱɢɫɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ: 𝑁˒ˇ = ሺͳ,ͷ ÷ ͳ,͹ሻ ∙ ௡+ˍܩ = ͳ,͸ ∙ ʹ͸,Ͷ ∙ ͳͲସ = Ͷʹ,ʹͶ ∙ ͳͲସ  ɇ                                   (2.17) 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɜ ɦɨɦɟɧɬ ɨɬɪɵɜɚ ɤɨɜɲɚ ɨɬ 
ɡɚɛɨɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ʟ˒ˇ = 𝑁˒ˇ∙𝑣˒ˇ𝜂˒ˇ ∙ ͳͲ−ଷ = ସଶ,ଶସ∙ଵ଴ర∙ଷ଴,଼ ∙ ͳͲ−ଷ = ͳͷͺͶ ˍВ˕                                             (2.18) 
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      ɝɞɟ 𝑁˒ˇ – ɭɫɢɥɢɟ ɜ ɩɨɞɴёɦɧɨɦ ɤɚɧɚɬɟ ɜ ɦɨɦɟɧɬ ɨɬɪɵɜɚ ɤɨɜɲɚ ɨɬ ɡɚɛɨɹ, ɇ;                𝑉 ˇ – ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞɴёɦɧɨɝɨ ɤɚɧɚɬɚ, (ɬɚɛɥɢɰɚ 2.5), ɦ/ɫ; 
            𝜂˒ˇ – ɤɩɞ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 0,8÷0,85. 

        ɍɫɢɥɢɟ ɜ ɤɚɧɚɬɟ ɩɪɢ ɩɨɞɴɟɦɟ ɝɪɭɠɟɧɨɝɨ  ɤɨɜɲɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 𝑁˒ˇ´ = ௡+ˍܩ = ʹ͸,Ͷ ∙ ͳͲସ ʜ                                                                                     (2.19) 

        Ɇɨɳɧɨɫɬɶ ɩɪɢ ɩɨɞɴɟɦɟ ɝɪɭɠɟɧɨɝɨ ɤɨɜɲɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: ʟ˒ˇ´ = 𝑁˒ˇ´ ∙𝑣˒ˇ𝜂˒ˇ ∙ ͳͲ−ଷ = ଶ଺,ସ∙ଵ଴ర∙ଷ଴,଼ ∙ ͳͲ−ଷ = ͻͻͲ ˍВ˕                                                 (2.20) 

        ɍɫɢɥɢɟ ɜ ɤɚɧɚɬɟ (ɤɚɧɚɬɚɯ) ɩɪɢ ɫɩɭɫɤɟ ɩɨɪɨɠɧɟɝɨ ɤɨɜɲɚ ɜ ɡɚɛɨɣ ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ: 𝑁˒ˇ´´ =Gɤ=mɤɞ·g·103=13·9,81·103=12,8∙ ͳͲସ ɇ 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɫɩɭɫɤɟ ɩɨɪɨɠɧɟɝɨ ɤɨɜɲɚ ɜ ɡɚɛɨɣ: ʟ˒ˇ´´ = ሺͳ,ͳ ÷ ͳ,ʹሻ ∙ 𝑁˒ˇ´´ ∙ 𝑣˒ˇ𝜂˒ˇ ∙ ͳͲ−ଷ = ͳ.ͳͷ ∙ ଵଶ,଼∙ଵ଴ర∙ଶ଴.଼ ∙ ͳͲ−ଷ = ͵ʹͲ ˍВ˕                 (2.21) 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ʟ˒ˇ˔˅ = ௉˒ ˇ∙௧ˑ˕˓+௉˒ ˇ´ ∙௧˓ˇ+௉˒ ˇ´´ ∙௧ˇ௧ˑ˕˓+௧˓ˇ+௧ˊˇ = ଵହ଼ସ∙ଷ+ଽଽ଴∙ଵ଼+ଷଶ଴∙ଶଵଷ+ଵ଼+ଶଵ = ͸ͻ͹ ˍВ˕                                 (2.22) 

         ȼɪɟɦɹ ɰɢɤɥɚ ɪɚɛɨɬɵ ɞɪɚɝɥɚɣɧɚ tɰɞ=60 ɪɚɡɛɢɜɚɟɦ ɧɚ ɩɟɪɢɨɞɵ: ɜɪɟɦɹ ɤɨɩɚɧɢɹ: 
tɤɞ=0,3tɰɞ=0,3·60=18 ɫ; ɜɪɟɦɹ ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ ɧɚ ɪɚɡɝɪɭɡɤɭ ɢ ɜɨɡɜɪɚɳɟɧɢɟ ɜ 
ɡɚɛɨɣ tɪɞ= tɡɞ=0,35tɰɞ=0,35·60=21 ɫ. ȼɪɟɦɹ ɨɬɪɵɜɚ ɤɨɜɲɚ ɨɬ ɡɚɛɨɹ ɜ ɪɚɫɱɟɬɚɯ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ tɨɬɪ=2-3ɫ. ɉɪɢ ɞɜɭɯ ɞɜɢɝɚɬɟɥɹɯ ɦɨɳɧɨɫɬɶ ɤɚɠɞɨɝɨ 348,5 ɤȼɬ. 

  Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɦɨɦɟɧɬɨɜ ɢɧɟɪɰɢɢ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɷɤɫɤɚɜɚɬɨɪɚ ɫ 
ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ К௅ (ɬɚɛɥɢɰɚ 2.1) ɨɩɪɟɞɟɥɹɟɦ: 

 
Ɋɢɫɭɧɨɤ 2.4 – ɇɚɝɪɭɡɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɝɥɚɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɞɪɚɝɥɚɣɧɚ ɜ ɦɨɦɟɧɬ 

ɩɨɞɴɟɦɚ 
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Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɜɲɚ ɞɪɚɝɥɚɣɧɚ ɜ ɩɟɪɢɨɞ ɩɨɜɨɪɨɬɚ ɧɚ 

ɪɚɡɝɪɭɡɤɭ 
 
ɒɢɪɢɧɭ ɩɥɚɬɮɨɪɦɵ: ܮ˒ˎ´ = ௅ܭ ∙ √݉эˍ˔య = ͳ,ͳ͹ ∙ √ͳͲͲͲయ = ͳͳ,͹ ˏ.                   (2.23) 

Ɋɚɞɢɭɫ ɡɚɞɧɟɣ ɫɬɟɧɤɢ ɤɭɡɨɜɚ: ܮˊ.˔. = ͳ,ͷ ∙ √ͳͲͲͲయ = ͳͷ ˏ.                                 (2.24) 

Ɋɚɞɢɭɫ ɩɹɬɵ ɫɬɪɟɥɵ: ܮ˒.˔˕. = Ͳ,ͷͷ ∙ √ͳͲͲͲయ = ͷ,ͷ ˏ.                                           (2.25) 

Ⱦɥɢɧɭ ɩɥɚɬɮɨɪɦɵ: ܮ˒ˎ = ͳͷ + ͷ,ͷ = ʹͲ,ͷ ˏ                                                       (2.26) 

Ɇɚɫɫɭ ɩɥɚɬɮɨɪɦɵ mɩɥ=km·mɷɤɫ=0,75·1000=750 ɬ                                                (2.27) 

Ɇɚɫɫɭ ɫɬɪɟɥɵ ɫ ɛɥɨɤɚɦɢ mɫɬ=km·mɷɤɫ=0,07·1000=70 ɬ                                       (2.28) 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɫɨ ɫɬɨɪɨɧɚɦɢ ɪɚɜɧɵɦɢ ɞɥɢɧɟ, 
ɲɢɪɢɧɟ ɢ ɜɵɫɨɬɟ ɤɭɡɨɜɚ  ɩɥɚɬɮɨɪɦɵ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ 
ɷɤɫɤɚɜɚɬɨɪɚ: ܬ˒˒ = ݉˒ˎ ∙ [ሺͲ,ͷ ∙ ሻଶˎ˒ܮ + ሺͲ,ͷ ∙ ሻଶˎ˒´ܮ + ͵ ∙ ሺͲ,ͷ ∙ ˎ˒ܮ − [ሻଶ˔.˒ܮ ∙ ͳͲଷ , ˍˆ ∙ ˏଶ               ሺʹ.ʹͻሻ ˒ܬ ˒ = ͹ͷͲ ∙ [ሺͲ,ͷ ∙ ʹͲ,ͷሻଶ + ሺͲ,ͷ ∙ ͳͳ,͹ሻଶ + ͵ ∙ ሺͲ,ͷ ∙ ʹͲ,ͷ − ͷ,ͷሻଶ] ∙ ͳͲଷ = ͳͷ,ͷ ∙ ͳͲ଻ ˍˆ ∙ ˏଶ 

Ɇɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ ܬˍ+˒ ɢ ɛɟɡ ɩɨɪɨɞɵ ܬˍ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 
ɜɪɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɜɵɪɚɠɟɧɢɸ: ܬˍ+˒ = ݉ˍ+˒ ∙ ௠˃˘ଶ.˓ܮ ∙ ͳͲଷ = ʹ͹ · ͹Ͷ,ͺଶ ∙ ͳͲଷ = ͳͷ,ͳ ∙ ͳͲ଻ ˍˆ ∙ ˏଶ                       (2.30) ܬˍ = ݉ˍ ∙ ௠˃˘ଶ.˓ܮ ∙ ͳͲଷ = ͳ͵ · ͹Ͷ,ͺଶ ∙ ͳͲଷ = ͹,͵ ∙ ͳͲ଻ ˍˆ ∙ ˏଶ                                (2.31) 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɬɪɟɥɵ ɫ ɛɥɨɤɚɦɢ ܬ˔ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ 
ɩɥɚɬɮɨɪɦɵ: ܬ˔˕ = ݉ ∙ ݈˔ ˕ଶ ∙ ͳͲଷ = ͹Ͳ ∙ ͶͲ,ͳଶ ∙ ͳͲଷ = ͳͳ,͵ ∙ ͳͲ଻ ˍˆ ∙ ˏଶ,                                   (2.32) 

ɝɞɟ ݈˔ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɞɨ ɫɟɪɟɞɢɧɵ ɫɬɪɟɥɵ, ɦ, ݈˔=0,5·Lɫɬ·cosαɫɬ+Lɩ.ɫɩ=0,5·80·cos30+5,5=40,1 

ɋɭɦɦɚɪɧɵɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɞɪɚɝɥɚɣɧɚ ܬ, ˍˆ ∙ ˏଶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɟɝɨ 
ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɨɜɨɪɨɬɟ ɫ ɝɪɭɠёɧɵɦ ܬˆ ɢ ɩɨɪɨɠɧɢɦ ܬ˒ ɤɨɜɲɨɦ ɨɩɪɟɞɟɥɢɬɫɹ, ɤɚɤ: 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

34 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

∑ ˆܬ = ˎ˒ܬ + ˔ܬ + ∑ (2.33)                                                                                                , ˒+ˍܬ ˒ܬ = ˎ˒ܬ + ˔ܬ +   , ˍܬ
ɝɞɟ ܬ˒˒ , , ˔ܬ , ˒+ˍܬ  ,ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɜɨɪɨɬɧɨɣ   ɩɥɚɬɮɨɪɦɵ – ˍܬ
ɫɬɪɟɥɵ ɫ ɛɥɨɤɚɦɢ, ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ ɢ ɩɨɪɨɠɧɟɝɨ ɤɨɜɲɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 
ɜɪɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ. ∑ ˆܬ = ሺͳͷ,ͷ + ͳͳ,͵ + ͳͷ,ͳሻ ∙ ͳͲ଻ = Ͷͳ,ͻ ∙ ͳͲ଻ ˍˆ ∙ ˏଶ   ∑ ˒ܬ = ሺͳͷ,ͷ + ͳͳ,͵ + ͹,͵ሻ ∙ ͳͲ଻ = ͵Ͷ,ͳ ∙ ͳͲ଻ ˍˆ ∙ ˏଶ    

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ (ɞɜɢɝɚɬɟɥɟɣ) ɩɨɜɨɪɨɬɚ ɤɚɪɶɟɪɧɵɯ 
ɦɟɯɥɨɩɚɬ ɢ ɞɪɚɝɥɚɣɧɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɢɡ ɜɵɪɚɠɟɧɢɹ: 𝑁˒ˑ˅.˔˅ = ሺ௃ˆ+௃˒ ሻ∙𝜔𝑝మ௧˓ˇ ∙ ͳͲ−ଷ = ሺସଵ,ଽ+ଷସ,ଵሻ∙ଵ଴ళ∙଴,ଵଷଶమ଴,ଷହ∙଺଴ ∙ ͳͲ−ଷ = ͸͵Ͳ ˍВ˕                          (2.34) 

ɝɞɟ 𝜔௣.  – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ  
      𝜔௣ଶ=0,105nɞ=0,105·1,25=0,132 ɪɚɞ/ɫ. 

ɉɪɢ ɞɜɭɯ ɞɜɢɝɚɬɟɥɹɯ ɜ ɩɨɜɨɪɨɬɧɨɦ ɦɟɯɚɧɢɡɦɟ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɤɚɠɞɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 315 ɤȼɬ.  

ɉɨɞ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɷɤɫɤɚɜɚɬɨɪɚ ɩɨɧɢɦɚɸɬ ɨɛɴёɦ ɝɨɪɧɨɣ ɩɨɪɨɞɵ, 
ɨɬɞɟɥɹɟɦɵɣ ɨɬ ɦɚɫɫɢɜɚ ɢ ɩɟɪɟɦɟɳɚɟɦɵɣ ɷɤɫɤɚɜɚɬɨɪɨɦ ɧɚ ɡɚɞɚɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ, 
ɨɩɪɟɞɟɥɹɟɦɨɟ ɟɝɨ ɪɚɛɨɱɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. 

Ɋɚɡɥɢɱɚɸɬ ɬɟɨɪɟɬɢɱɟɫɤɭɸ (ɩɚɫɩɨɪɬɧɭɸ), ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɷɤɫɤɚɜɚɬɨɪɚ.  

 

 
Ɋɢɫɭɧɨɤ 2.6 – ɇɚɝɪɭɡɨɱɧɵɟ ɞɢɚɝɪɚɦɦɵ ɝɥɚɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɞɪɚɝɥɚɣɧɚ ɜ ɦɨɦɟɧɬ  

ȼɪɚɳɟɧɢɹ 
        Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: ܳ˕ˈˑ˓ = ͸Ͳ ∙ Е ∙ ݊𝑧 = ͸Ͳ ∙ ͳ,ͻ ∙ ͳ = ͸ͲͲ ˏଷ ˚ ⁄ ,                                                            (2.35) 

ɝɞɟ Е – ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ˏଷ; 

      ݊𝑧– ɱɚɫɬɨɬɚ ɪɚɡɝɪɭɡɨɤ ɤɨɜɲɟɣ, ˏˋː−ଵ, 
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݊𝑧 = ͸Ͳ 𝑡˙⁄ = ଺଴଺଴ = ͳ , ˏˋː−ଵ ,                                                                                    (2.36) 

 ɝɞɟ 𝑡˙ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɞɪɚɝɥɚɣɧɚ 𝑡˙ = ͸Ͳ ˔. 
Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: ܳ˕ˈ˘ = ܳ˕ˈˑ˓ ∙ ௞ː௞˓ ∙ ௧˓(௧˓+௧˒) = ͸ͲͲ ∙ ଵଵ,ଷ ∙ Ͳ,ͺʹͷ = ͵ͺͳ ˏଷ ˚⁄  ,                                        (2.37) 

      ɝɞɟ ݇ː = Ͳ,ͺ ÷ ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
             ݇ ˓ = ͳ,ͳ ÷ ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ  ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ ɜ ɤɨɜɲɟ; 

      𝑡˓ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ ɫ ɨɞɧɨɝɨ ɦɟɫɬɚ  
             ɭɫɬɚɧɨɜɤɢ, ɫ; 
      𝑡˒ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɩɟɪɟɞɜɢɠɤɢ, ɫ. Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

             ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ 𝑡˓ 𝑡˓ + 𝑡˒⁄ = Ͳ,ͺ ÷ Ͳ,ͺͷ                             

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: ܳэ = ܳ˕ˈ˘ ∙ ʡ˔ ∙ ݇˅ = ͵ͺͳ ∙ ͳʹ ∙ Ͳ,ͺ = ͵͸ͷ͹ ˏଷ ˔ˏˈː˖ ,⁄                                             (2.38) 

      ɝɞɟ ʡ˔ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ;                ݇˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɤɫɤɚɜɚɬɨɪɚ ɜɨ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɷɤɫɤɚɜɚɬɨɪɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɫ ɩɨɝɪɭɡɤɨɣ ɧɚ ɤɨɧɜɟɣɟɪɵ ɢ ɜ ɨɬɜɚɥ              

             ݇ ˅ = Ͳ,ͺ ÷ Ͳ,ͻ. 

Ƚɨɞɨɜɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: ܳэ̂ = ܳэ ∙ (𝑁 − ݊˓) ∙ ݊ = ͵͸ͷ͹ ∙ ሺʹͷͲ − ͷͲሻ ∙ ʹ = ͳͶ͸ʹͺͲͲ ˏଷ ˆˑˇ⁄                      (2.39) 

      ɝɞɟ 𝑁 = ʹͷͲ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
             ݊  – ɱɢɫɥɨ ɫɦɟɧ ɜ ɫɭɬɤɢ;  

       ݊ ˓ = Ͷͷ ÷ ͸Ͳ - ɱɢɫɥɨ ɪɟɦɨɧɬɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɤɚɜɚɬɨɪɨɜ: 𝑁э = Аˆொэ̂ ∙ ݇˓ = ଵ଻ଷ଺଼ସଶଵସ଺ଶ଼଴଴ ∙ ͳ,ʹͷ = ʹ                                                                                (2.40) 

      ɝɞɟ Аˆ – ɝɨɞɨɜɨɣ ɨɛɴёɦ ɷɤɫɤɚɜɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɦ3; 

             ݇ ˓ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɯɨɠɞɟɧɢɟ ɦɚɲɢɧɵ ɧɚ  
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ݇˓ = ͳ,ʹ ÷ ͳ,͵. Аˆ = К˅ ∙ А˒ˋ ߛ˅ ˒⁄ = Ͳ,͸͸ ∙ ହ଴଴଴଴଴଴ଵ,ଽ = ͳ͹͵͸ͺͶʹ ˏଷ,                                                     (2.41) 

      ɝɞɟ К˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɫɤɪɵɲɢ; 
            А˒ˋ – ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɩɨɥɟɡɧɨɦɭ ɢɫɤɨɩɚɟɦɨɦɭ; 
ߛ˅             ˒ – ɩɥɨɬɧɨɫɬɶ ɜ ɰɟɥɢɤɟ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ ɷɤɫɤɚɜɚɬɨɪ 
ЭШ-10/70  ɤɨɥɢɱɟɫɬɜɨɦ – 2 ɟɞɢɧɢɰɵ. 
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     2.2 ȼɵɟɦɤɚ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ 
 

Ⱦɥɹ ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɷɤɫɤɚɜɚɬɨɪ 
KOMATSU PC-400. 

Ɂɧɚɱɟɧɢɹ ɦɚɫɫ ɢ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɷɤɫɤɚɜɚɬɨɪɨɜ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɢɥɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɪɚɛɨɬɟ 
ɷɤɫɤɚɜɚɬɨɪɚ, ɜɵɱɢɫɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ ɮɨɪɦɭɥɚɦ.  

Ɇɚɫɫɭ ɜɫɟɝɨ ɷɤɫɤɚɜɚɬɨɪɚ: ݉эˍ˔ = ݇эˍ˔ ∙ Е = ͷͲ ∙ ͳ,ͻ = ͻͷ ˕.                                                                          (2.42) 

ɝɞɟ ݇эˍ˔ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɞɟɥɶɧɨɣ ɦɚɫɫɵ ɷɤɫɤɚɜɚɬɨɪɚ, ɱɢɫɥɟɧɧɨ ɪɚɜɧɵɣ  
                 ɨɬɧɨɲɟɧɢɸ ɦɚɫɫɵ ɷɤɫɤɚɜɚɬɨɪɚ ɤ ɜɦɟɫɬɢɦɨɫɬɢ ɤɨɜɲɚ 38-55 ɬ/ɦ3;                               Е - ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3.  

ɉɨ ɜɟɥɢɱɢɧɟ ɦɚɫɫɵ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ݇௅ ɧɚɯɨɞɢɦ ɥɢɧɟɣɧɵɟ 
ɪɚɡɦɟɪɵ ɨɬɞɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: 
ɒɢɪɢɧɚ ɤɨɜɲɚ: bɤɥ=1,15√𝐸ˇయ =1,15∙ √ͳ,ͻయ =1,4 ɦ                                                  (2.43) 

Ⱦɥɢɧɚ ɤɨɜɲɚ: lɤɥ=0,77bɤɥ=0,77·1,4=1,07 ɦ                                                           (2.44) 

ȼɵɫɨɬɚ ɤɨɜɲɚ: hɤɥ=0.75bɤɥ=0,75·1,4=1,05 ɦ                                                        (2.45) 
Ɇɚɫɫɭ ɤɨɜɲɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  ݉ˍˎ = ͳ,ͳͷ ∙ ˔ˍˎ ∙ Еˎ = ͳ,ͳͷ ∙ ͳ,Ͷ ∙ ͳ,ͻ = ͵,Ͳ͸ ˕                                                   (2.46) 

ɝɞɟ 𝐸 –ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ˏ ଷ ; 

      ˔ˍˎ=0,9-1,7 ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫ ɤɨɜɲɟɣ ɷɤɫɤɚɜɚɬɨɪɚ                        
(ɬɚɛɥɢɰɚ 2.2); 

ȼɟɫ ɤɨɜɲɚ: ܩˍˎ = 𝑔 ∙ ݉ˍˎ ∙ ͳͲଷ = ͻ,ͺͳ ∙ ͵,Ͳ͸ ∙ ͳͲଷ = ͵,Ͳ ∙ ͳͲସ ˕                                            (2.47) 

ɝɞɟ 𝑔 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ˏ ˔⁄  ; 

      ݉ ˍˇ– ɦɚɫɫɚ ɤɨɜɲɚ, ɬ;        ݉˒ˑ˓– ɦɚɫɫɚ ɩɨɪɨɞɵ ɜ ɤɨɜɲɟ, ɬ. 
Ɇɚɫɫɚ ɩɨɪɨɞɵ ɜ ɤɨɜɲɟ: ݉˒ˑ˓ = Еˎ∙ఊ˒ˑ˓௞˓ = ଵ,ଽ∙ଵ,ଽଵ,ଷସ = ʹ,͸ ˕                                                                                (2.48) 

ɝɞɟ ˒ߛ ˑ˓ – ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞ ɜ ɰɟɥɢɤɟ, ɬ/ɦ3; 

       ݇ ˓– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ (ɬɚɛɥɢɰɚ 2.3). ܩ˒ˑ˓ = 𝑔 ∙ ݉˒ˑ˓ ∙ ͳͲଷ = ͻ,ͺͳ ∙ ʹ,͸ ∙ ͳͲଷ = ʹ,ͷ ∙ ͳͲସ ˕                                           (2.49) 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ: ܮ˔˕ = ݇௅ ∙ √݉эˍ˔య = ͳ,ͺʹͷ ∙ √ͻͷయ = ͺ,͵ ˏ.                                    (2.50) 

ɝɞɟ ݇௅– ɥɢɧɟɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɢɧɵ ɫɬɪɟɥɵ (ɬɚɛɥɢɰɚ 2.1); 

Ɋɚɡɦɟɪɵ ɪɭɤɨɹɬɢ: ܮ˓ = ݇௅ ∙ √݉эˍ˔య = ͳ,ʹ ∙ √ͻͷయ = ͷ,Ͷ ˏ.                                    (2.51) 
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ɝɞɟ ݇௅ – ɥɢɧɟɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɢɧɵ ɪɭɤɨɹɬɢ (ɬɚɛɥɢɰɚ 2.1); 

Ɇɚɫɫɚ ɢ ɜɟɫ ɪɭɤɨɹɬɢ: ݉˓ = ˔˓ ∙ ݉ˍˎ = Ͳ,ͻ ∙ ͵,Ͳ͸ = ʹ,͹ ˕                                   (2.52) 

ɝɞɟ ˔˓ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɵ;  ܩ˓ = 𝑔 ∙ ݉˓ ∙ ͳͲଷ = ͻ,ͺͳ ∙ ʹ,͹ ∙ ͳͲଷ = ʹ,͸ ∙ ͳͲସ ʜ,                                               (2.53) 

ȼɵɫɨɬɚ ɧɚɩɨɪɧɨɝɨ ɜɚɥɚ: ܮ˅ = ݇௅ ∙ √݉эˍ˔య = ͳ.ͳ ∙ √ͻͷయ = ͷ.Ͳͳ ˏ                        (2.54) 

ȼɵɫɨɬɚ ɩɹɬɵ ɫɬɪɟɥɵ: ܮ˒ = ݇௅ ∙ √݉эˍ˔య = Ͳ.Ͷͷ ∙ √ͻͷయ = ʹ.Ͳͷ ˏ                          (2.55)    

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɱɟɪɩɚɧɢɹ: ܮ˚ = ݇௅ ∙ √݉эˍ˔య = ͳ.͹ͷ ∙ √ͻͷయ = ͹.ͻ ˏ.                                                                 (2.56) 

ɝɞɟ ݇௅ – ɥɢɧɟɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɞɢɭɫɚ ɪɚɡɝɪɭɡɤɢ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɪɚɡɝɪɭɡɤɢ: ܮ˓.௠˃𝑥 = ʹ,Ͷ ∙ √ͻͷయ = ͳͲ,ͻ ˏ                        (2.57) 

ȼɟɫ ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ: ܩˍ+˒ = ˎˍܩ + ˓ˑ˒ܩ = ሺ͵,Ͳ + ʹ,ͷሻ ∙ ͳͲସ = ͷ,ͷ ∙ ͳͲସ ʜ.                                          (2.58) 

ɋɬɪɨɢɦ ɜ ɦɚɫɲɬɚɛɟ ɫɯɟɦɵ ɪɚɫɱёɬɧɵɯ ɩɨɥɨɠɟɧɢɣ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɤɫɤɚɜɚɬɨɪɚ (ɪɢɫɭɧɨɤ 2.7) ɩɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɷɤɫɤɚɜɚɬɨɪɚ. ɇɚ ɫɯɟɦɚɯ ɩɨɤɚɡɵɜɚɟɦ ɜɟɤɬɨɪɵ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɹɦɨɣ ɦɟɯɥɨɩɚɬɵ ɜ ɩɪɨɰɟɫɫɟ ɤɨɩɚɧɢɹ, ɩɨɜɨɪɨɬɚ ɫ 
ɝɪɭɠёɧɵɦ ɤɨɜɲɨɦ ɢ ɩɨɜɨɪɨɬɚ ɫ ɩɨɪɨɠɧɢɦ ɜ ɡɚɛɨɣ. 

 
Ɋɢɫɭɧɨɤ 2.7 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɭɤɨɹɬɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɥɨɩɚɬɵ ɜ ɩɟɪɢɨɞ 

ɤɨɩɚɧɢɹ 
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Ɋɢɫɭɧɨɤ 2.8 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɭɤɨɹɬɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɥɨɩɚɬɵ ɜ ɩɟɪɢɨɞ 

ɩɨɜɨɪɨɬɚ ɧɚ ɪɚɡɝɪɭɡɤɭ 

 
Ɋɢɫɭɧɨɤ 2.9 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɭɤɨɹɬɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɥɨɩɚɬɵ ɜ ɩɟɪɢɨɞ 

ɜɨɡɜɪɚɬɚ ɩɨɪɨɠɧɟɝɨ ɤɨɜɲɚ ɜ ɡɚɛɨɣ 
ɍɫɢɥɢɟ Nɩɥ, ɇ, ɤɨɬɨɪɨɟ ɜɨɡɧɢɤɚɟɬ ɜ ɤɚɧɚɬɟ ɦɟɯɥɨɩɚɬɵ ɢ ɨɛɭɫɥɨɜɥɢɜɚɟɬ 

ɧɚɝɪɭɡɤɭ ɞɜɢɝɚɬɟɥɹ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢ ɤɨɩɚɧɢɢ, ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ 
ɭɪɚɜɧɟɧɢɹ ɦɨɦɟɧɬɨɜ, ɫɨɡɞɚɜɚɟɦɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɨɪɨɞɵ ɤɨɩɚɧɢɸ N1n, ɜɟɫɨɦ 
ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ Gk+n, ɢ ɜɟɫɨɦ ɪɭɤɨɹɬɤɢ GP ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɨɩɨɪɧɨɝɨ ɜɚɥɚ. 𝑁˒ˎ = 𝑁భˎ∙௟భ+ீ𝑘+˒∙௟𝑘∙c୭s ఈ+ீ𝑝∙௟𝑝∙c୭s ఈ௟˒ si୬ ఉ ʜ,                                                                         (2.59) 

      ɝɞɟ ݈ଵ, ݈ˍ, ݈˓, ݈˒  – ɞɥɢɧɵ ɩɥɟɱ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɧɚɩɨɪɧɨɝɨ ɜɚɥɚ, 
ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɟɪɟɞɢɧɟ ɫɬɪɟɥɵ, ɦ; 

 ;ɭɝɨɥ ɦɟɠɞɭ ɪɭɤɨɹɬɶɸ ɢ ɝɨɪɢɡɨɧɬɨɦ, ɝɪɚɞ – ߙ              
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ˎ˒ɭɝɨɥ ɦɟɠɞɭ ɩɨɞɴёɦɧɵɦ ɤɚɧɚɬɨɦ ɢ ɪɭɤɨɹɬɶɸ, ɝɪɚɞ. 𝑁 –ߚ              = ହ.ଷ∙ଵ଴ర∙଺.ଽ+ହ.ହ∙ଵ଴ర∙ହ.ଽ∙c୭s ସ଻+ଶ.଺∙ଵ଴ర∙ଶ,ସହ∙c୭s ସ଻ସ.ଽ∙si୬ ଽ଴ =12.8·104 ɇ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞɵ ɤɨɩɚɧɢɸ: 𝑁ଵˎ = Еˎ∙௞ˍˎ௅ˊ∙௞˓ = ଵ,ଽ∙ଷ.଴ସ∙ଵ଴ఱ଼.ଵ∙ଵ.ଷସ = ͷ.͵ ∙ ͳͲସʜ,                                                                         (2.60) 

      ɝɞɟ ݇ˍˎ – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɨɞɵ ɤɨɩɚɧɢɸ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɯɚɪɚɤɬɟɪɚ  
ɩɨɪɨɞɵ (ɬɚɛɥɢɰɚ 2.4), ɉɚ; 

              ݇ ˓ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ (ɬɚɛɥɢɰɚ 2.3);                 ܮˊ – ɜɵɫɨɬɚ ɡɚɛɨɹ, ɩɪɢɧɢɦɚɟɦɚɹ ɪɚɜɧɨɣ ɜɵɫɨɬɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚɩɨɪɧɨɝɨ  ɜɚɥɚ ܮ˅ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɫɬɨɹɧɢɹ ɷɤɫɤɚɜɚɬɨɪɚ, ɦ. 
Ɇɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɨɞɴɟɦ ɤɨɜɲɚ ɩɪɢ ɤɨɩɚɧɢɢ: ʟ˒ˎ = 𝑁˒ˎ∙𝑣˒ˎ𝜂˒ˎ ∙ ͳͲ−ଷ = ଵଶ.଼∙ଵ଴ర∙଴,଼ହ଴,଼ ∙ ͳͲ−ଷ = ͳ͵͸ ˍВ˕                                             (2.61) 

      ɝɞɟ 𝑁˒ˇ – ɭɫɢɥɢɟ ɜ ɩɨɞɴёɦɧɨɦ ɤɚɧɚɬɟ ɜ ɦɨɦɟɧɬ ɨɬɪɵɜɚ ɤɨɜɲɚ ɨɬ ɡɚɛɨɹ, ɇ; 
             𝑉 ˇ – ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞɴёɦɧɨɝɨ ɤɚɧɚɬɚ, (ɬɚɛɥɢɰɚ 2.5), ɦ/ɫ; 
               𝜂˒ˇ – ɤɩɞ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 0,8÷0,85. 

ɍɫɢɥɢɟ ɩɨɞɴɟɦɚ ɩɪɢ ɩɨɜɨɪɨɬɟ ɝɪɭɠɟɧɨɝɨ ɤɨɜɲɚ ɧɚ ɪɚɡɝɪɭɡɤɭ: 𝑁´˒ˎ = ீ𝑘+˒∙௟´𝑘∙c୭s ఈ+ீ𝑝∙௟´𝑝∙c୭s ఈ௟´˒∙si୬ ఉ ʜ,                                                                                (2.62) 𝑁´˒ˎ = ହ.ହ∙ଵ଴ర∙଼,ଷ∙˔௢௦ଷଶ+ଶ,଺∙ଵ଴ర∙ଷ,଼ହ∙c୭s ଷଶ଻,଻∙si୬ ହ଺ =7.3·104 ɇ 

Ɇɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɩɪɢ ɩɨɜɨɪɨɬɟ ɧɚ ɪɚɡɝɪɭɡɤɭ: ʟ´˒ˎ = ሺͲ,ͳ − Ͳ,͵ሻ 𝑁´˒ˎ∙𝑣˒ˎ𝜂˒ˎ ∙ ͳͲ−ଷ = Ͳ,ʹ ∙ ଻,ଷ∙ଵ଴ర∙଴,଼ହ଴,଼ ∙ ͳͲ−ଷ = ͹͹ ˍВ˕                   (2.63) 

ɍɫɢɥɢɟ ɩɨɞɴɟɦɚ ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɨɪɨɠɧɟɝɨ ɤɨɜɲɚ ɜ ɡɚɛɨɣ: 𝑁´´˒ˎ = ሺீ𝑘∙௟´´𝑘+ீ𝑝∙௟´´𝑝ሻ∙c୭s ఈ௟´´˒∙si୬ ఉ ʜ,                                                                                      (2.64) 𝑁´´˒ˎ = ሺଷ,଴∙ଵ଴ర∙଼,ଷ+ଶ,଺∙ଵ଴ర∙ଷ,଼ହሻ∙c୭s ଷଶ଻,଻∙si୬ ହ଺ =4,6·104 ɇ 

Ɇɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɩɪɢ ɩɨɜɨɪɨɬɟ ɫ ɩɨɪɨɠɧɢɦ ɤɨɜɲɨɦ ɜ ɡɚɛɨɣ: ʟ´´˒ˎ = ሺͳ,ͳ − ͳ,͵ሻ 𝑁´´˒ˎ∙𝑣˒ˎ𝜂˒ˎ ∙ ͳͲ−ଷ = ͳ,ʹ ∙ ସ,଺∙ଵ଴ర∙଴,଼ହ଴,଼ ∙ ͳͲ−ଷ = ͷͺ ˍВ˕                  (2.65) 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ: 𝑡˚ ≅ ͳͻͶ ∙ 𝑑˔ଶ˓ ∙ Е−ଵ + ቀ Еሺ଴,ଵଵ∙Е+଴,଺ሻቁ , ˔ˈˍ˖ːˇ,                                                        (2.66) 

      ɝɞɟ 𝑑˔˓ – ɫɪɟɞɧɢɣ ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɤɭɫɤɨɜ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɦ;  
            Е – ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3. 

ɋɪɟɞɧɢɣ ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɤɭɫɤɚ ɝɨɪɧɨɣ ɦɚɫɫɵ: 𝑑˔˓ = Ͳ,ͷʹͷ ∙ √Еయ = Ͳ,ͷʹͷ ∙ √ͳ,ͻయ = Ͳ,͸ͷ ˏ                                                           (2.67) 
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𝑡˚ ≅ ͳͻͶ ∙ ͳ,Ͳͷଶ ∙ ͳ,ͻ−ଵ + ቀͳ,ͻ ሺͲ,ͳͳ ∙ ͳ,ͻ + Ͳ,͸ሻ⁄ ቁ = ͳͳͶ ˔.  
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɧɚɝɪɭɡɨɱɧɵɯ ɢ ɫɤɨɪɨɫɬɧɵɯ ɞɢɚɝɪɚɦɦ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ ɩɨɞɴёɦɧɨɝɨ ɢ ɧɚɩɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɡɚ ɩɨɥɧɵɣ ɰɢɤɥ ɪɚɛɨɬɵ 
ɷɤɫɤɚɜɚɬɨɪɚ. Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱёɬɨɜ ɜɪɟɦɹ ɰɢɤɥɚ, 𝑡˙ˎ = ͳͳͶ ˔ , ɦɨɠɧɨ 
ɪɚɡɛɢɬɶ ɧɚ ɬɪɢ ɪɚɜɧɵɯ ɩɟɪɢɨɞɚ: ɤɨɩɚɧɢɹ 𝑡ˍˎ, ɫ, ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ ɧɚ ɪɚɡɝɪɭɡɤɭ 𝑡˓ˎ, ɫ, ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ ɫ ɩɨɪɨɠɧɢɦ ɤɨɜɲɨɦ ɜ ɡɚɛɨɣ 𝑡ˊˎ, ɫ: 
tɤɥ=tɪɥ=tɡɥ=0,33·tɰ=0,33·114=37,6 ɫ.                                                                        (2.68) 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɦɟɯɚɧɢɡɦɚ ɩɨɞɴɟɦɚ: ʟ˒ˎ˔˅ = ʟ˒ˎ∙௧ˍˎ+ʟ˒ˎ′ ∙௧˓ˎ+ʟ˒ˎ′′ ∙௧ˊˎ௧˙ˎ = ଵଷ଺∙ଷ଻,଺+଻଻∙ଷ଻,଺+ହ଼∙ଷ଻,଺ଵଵସ = ͺͻ ˍВ˕                               (2.69) 

 
Ɋɢɫɭɧɨɤ  2.10 - ɇɚɝɪɭɡɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɝɥɚɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɥɨɩɚɬɵ ɜ ɩɟɪɢɨɞ ɤɨɩɚɧɢɹ 
 

ɍɫɢɥɢɟ, ɜɨɡɧɢɤɚɸɳɟɟ ɜ ɧɚɩɨɪɧɨɦ ɦɟɯɚɧɢɡɦɟ ɩɪɢ ɤɨɩɚɧɢɢ, ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɜɞɨɥɶ ɨɫɢ ɪɭɤɨɹɬɢ ɫɢɥɚɦɢ: ɨɬɠɢɦɚɸɳɢɦ ɭɫɢɥɢɟɦ ɩɨɪɨɞɵ N2ɥ, 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɢɥɢɹ ɜ ɩɨɞɴёɦɧɨɦ ɤɚɧɚɬɟ 𝑁˒ˎ ∙ cos  ɢ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɫɚ ߚ
ɪɭɤɨɹɬɢ ɢ ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ ܩ˓ ∙ sin ˒+ˍܩ ɢ ߙ ∙ sin  ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɢ ɪɚɡɥɢɱɧɵɯ .ߙ
ɩɨɥɨɠɟɧɢɹɯ ɪɭɤɨɹɬɢ ɢ ɤɨɜɲɚ ɜɨ ɜɪɟɦɹ ɤɨɩɚɧɢɹ ɭɫɢɥɢɟ ɜ ɧɚɩɨɪɧɨɦ ɦɟɯɚɧɢɡɦɟ 
ɥɨɩɚɬɵ: 𝑁ːˎ = 𝑁ଶˎ = ሺͲ,ͷ − ͳ,Ͳͷሻ𝑁ଵˎ = Ͳ,ͺ ∙ ͷ,͵ ∙ ͳͲସ = Ͷ.ʹ ∙ ͳͲସʜ                                 (2.70) ʟːˎ = 𝑁ːˎ∙𝑣ːˎ𝜂ːˎ ∙ ͳͲ−ଷ = ସ.ଶ∙ଵ଴ర∙଴,଺଴,଼ ∙ ͳͲ−ଷ = ͵ͳ ˍВ˕                                                  (2.71) 

ɝɞɟ Nɧ.ɥ – ɭɫɢɥɢɟ ɜ ɧɚɩɨɪɧɨɦ ɦɟɯɚɧɢɡɦɟ ɩɪɢ ɤɨɩɚɧɢɢ, ɇ;  
       vɧ.ɥ – ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɪɭɤɨɹɬɢ, ɦ/ɫ (ɬɚɛɥɢɰɚ 2.5);  

       ηɧ.ɥ –ɄɉȾ ɧɚɩɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɪɚɜɧɵɣ 0,75–0,85. 
Ⱦɜɢɝɚɬɟɥɶ ɧɚɩɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɥɚɬɮɨɪɦɵ ɫ ɝɪɭɠёɧɵɦ 

ɤɨɜɲɨɦ ɧɚ ɪɚɡɝɪɭɡɤɭ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɜ ɬɨɪɦɨɡɧɨɦ ɪɟɠɢɦɟ, 
ɩɪɟɨɞɨɥɟɜɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɜɟɫɚ ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ 
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˒+ˍܩ ∙ sin , ߙ ʜ, ɜɟɫɚ ɪɭɤɨɹɬɢ ܩ˓ ∙ sin ߙ  , ʜ, ɢ ɭɫɢɥɢɹ ɜ ɩɨɞɴёɦɧɨɦ ɦɟɯɚɧɢɡɦɟ 𝑁˒ˎ´ ∙cos   .ɇ .ߚ
ɍɫɢɥɢɟ ɜ ɧɚɩɨɪɧɨɦ ɦɟɯɚɧɢɡɦɟ ɥɨɩɚɬɵ ɩɪɢ ɷɬɨɦ: 𝑁ːˎ′ = 𝑁˒ˎ′ ∙ cos ߚ + ˒+ˍܩ) + (˓ܩ ∙ sin ,ߙ ʜ,                                                            (2.72) 𝑁ːˎ′ = ͹.͵ ∙ ͳͲସ ∙ cos ͷ͸ + ሺͷ.ͷ ∙ ͳͲସ + ʹ.͸ ∙ ͳͲସሻ sin ͵ʹ = ͺ.͵ ∙ ͳͲସ ܪ 

Ɇɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɧɚɩɨɪ ɩɪɢ ɤɨɩɚɧɢɢ: ʟ′ːˎ = ሺͲ.͵ − Ͳ.ͷሻ 𝑁′ːˎ∙𝑣ːˎ𝜂ːˎ ∙ ͳͲ−ଷ = Ͳ.Ͷ ∙ ଼.ଷ∙ଵ଴ర∙଴,଺଴,଼ ∙ ͳͲ−ଷ = ʹͶ ˍВ˕                     (2.73) 

ɍɫɢɥɢɟ ɧɚɩɨɪɚ ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɨɪɨɠɧɟɝɨ ɤɨɜɲɚ ɜ ɡɚɛɨɣ: 𝑁ːˎ′′ = ˍܩ) + (˓ܩ = ሺ3.0+2.6)·104=5.6·104 ɇ                                                         (2.74) 

 

Ɇɨɳɧɨɫɬɶ ɧɚɩɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɩɪɢ ɩɨɜɨɪɨɬɟ ɷɤɫɤɚɜɚɬɨɪɚ 
ɫ ɩɨɪɨɠɧɢɦ ɤɨɜɲɨɦ ɜ ɡɚɛɨɣ: ʟ′′ːˎ = 𝑁′′ːˎ∙𝑣ːˎ𝜂ːˎ ∙ ͳͲ−ଷ = ହ.଺∙ଵ଴ర∙଴,଺଴,଼ ∙ ͳͲ−ଷ = Ͷʹ ˍВ˕                                              (2.75) 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɦɟɯɚɧɢɡɦɚ ɧɚɩɨɪɚ: ʟːˎ˔˅ = ʟːˎ∙௧ˍˎ+ʟːˎ′ ∙௧˓ˎ+ʟːˎ′′ ∙௧ˊˎ௧˙ˎ = ଷଵ∙ଷ଻.଺+ଶସ∙ଷ଻.଺+ସଶ∙ଷ଻.଺ଵଵସ = ͵ͳ ˍВ˕                                 (2.76) 

 
Ɋɢɫɭɧɨɤ 2.11 - ɇɚɝɪɭɡɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɝɥɚɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɥɨɩɚɬɵ ɜ ɩɟɪɢɨɞ ɧɚɩɨɪɚ 
 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ, 
ɝɥɚɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɞɨɩɭɫɬɢɦɵɟ ɭɝɥɨɜɵɟ ɭɫɤɨɪɟɧɢɹ ɢ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ, ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ ɢ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɜɪɚɳɚɸɳɢɯɫɹ 
ɦɚɫɫ ɷɤɫɤɚɜɚɬɨɪɚ. 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɦɨɦɟɧɬɨɜ ɢɧɟɪɰɢɢ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɷɤɫɤɚɜɚɬɨɪɚ ɫ 
ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ К௅ ɨɩɪɟɞɟɥɹɟɦ: 
ɒɢɪɢɧɭ ɩɥɚɬɮɨɪɦɵ: ܮ′˒ˎ = ௅ܭ ∙ √݉эˍ˔య = Ͳ,ͻ ∙ √ͻͷయ = Ͷ.ͳ ˏ                            (2.77) 

Ɋɚɞɢɭɫ ɡɚɞɧɟɣ ɫɬɟɧɤɢ ɤɭɡɨɜɚ: ܮˊ.˔. = Ͳ,ͻ͹ ∙ √ͻͷయ = Ͷ,Ͷ ˏ                                   (2.78) 
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Ɋɚɞɢɭɫ ɩɹɬɵ ɫɬɪɟɥɵ: ܮ˒.˔. = Ͳ,͵ͺ ∙ √ͻͷయ = ͳ.͹ ˏ                                                  (2.79) 

Ⱦɥɢɧɭ ɩɥɚɬɮɨɪɦɵ: ܮ˒ˎ = Ͷ,Ͷ + ͳ.͹ = ͸.ͳ ˏ                                                        (2.80) 

ɋ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ km ɨɩɪɟɞɟɥɹɟɦ: 

Ɇɚɫɫɭ ɫɬɪɟɥɵ ɫ ɛɥɨɤɚɦɢ mɫɬ = km ⋅mɷɤɫ = 0,06 ⋅ 95 =5.7 ɬ                                    (2.81) 

Ɇɚɫɫɭ ɧɚɩɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ mɧ = 0,028⋅ 95 = 2.6 ɬ                                            (2.82) 

Ɇɚɫɫɭ ɩɥɚɬɮɨɪɦɵ ɫ ɦɟɯɚɧɢɡɦɚɦɢ mɩɥ = 0,5 ⋅ 95 =47.5 ɬ                                    (2.83) 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɟɟ ɜɪɚɳɟɧɢɹ: 

Jɩ=݉˒ˎ (ሺ଴,ହ∙௅˒ˎሻమ+ሺ଴,ହ∙௅′˒ˎሻమଷ + ቀ௅˒ˎଶ −  ቁଶ)                                                            (2.84)˔˒ܮ

Jɩ=Ͷ͹.ͷ ∙ (ሺ଴,ହ∙଺.ଵሻమ+ሺ଴,ହ∙ସ.ଵሻమଷ + ቀ଺.ଵଶ − ͳ.͹ቁଶ) ∙ ͳͲଷ =0.3·106 ɤɝ·ɦ2 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɬɪɟɥɵ ɫ ɛɥɨɤɚɦɢ ܬ˔ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ 
ɩɥɚɬɮɨɪɦɵ: ܬ˔˕ = ݉˔˕ ∙ ଶ˕˔ܮ ∙ ͳͲଷ = ͷ.͹ ∙ ͸.͹ͷଶ ∙ ͳͲଷ = Ͳ.ʹ ∙ ͳͲ଺ˍˆ ∙ ˏଶ                                   (2.85) 

ɝɞɟ Lɫɬ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɞɨ ɰɟɧɬɪɚ ɦɚɫɫɵ ɫɬɪɟɥɵ (ɪɢɫɭɧɨɤ 
2.7), ɦ. 
        Ɇɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ ܬˍ+˒ ɢ ɛɟɡ ɩɨɪɨɞɵ ܬˍ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 
ɜɪɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɬɨɦɭ ɠɟ ɜɵɪɚɠɟɧɢɸ: ܬˍ+˒ = ݉ˍ+˒ ∙ ௠˃˘ଶ.˓ܮ ∙ ͳͲଷ = ͷ,͸͸ ∙ ͳ͹.͹ଶ ∙ ͳͲଷ = ͳ.͹ ∙ ͳͲ଺ˍˆ ∙ ˏଶ                       (2.86) ܬˍ = ݉ˍ ∙ ௠˃˘ଶ.˓ܮ ∙ ͳͲଷ = ͵.Ͳ͸ ∙ ͳ͹.͹ଶ ∙ ͳͲଷ = Ͳ,ͻ ∙ ͳͲ଺ˍˆ ∙ ˏଶ                              (2.87) 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɧɚɩɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ܬː ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɟё ɜɪɚɳɟɧɢɹ: ܬː = ݉ː ∙ ଶːܮ ∙ ͳͲଷ = ʹ.͸ ∙ ͸.͹ͷଶ ∙ ͳͲଷ = Ͳ.ͳ ∙ ͳͲ଺ˍˆ ∙ ˏଶ,                                     (2.88) 

ɝɞɟ Lɧ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ ɞɨ ɰɟɧɬɪɚ ɧɚɩɨɪɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, 
ɦ, Lɧ ≈0.5 Lɫɬ. 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɭɤɨɹɬɢ ܬ˓ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɟё ɜɪɚɳɟɧɢɹ: ܬ˓ = ݉˓ ∙ ଶ(௣′′ܮ) ∙ ͳͲଷ =  ʹ.͹ ∙ ͳͲ.͸ଶ ∙ ͳͲଷ = Ͳ.͵ ∙ ͳͲ଺ ˍˆ ∙ ˏଶ,                            (2.89) 

ɝɞɟ (ܮ′′௣)ଶ
 - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɪɭɤɨɹɬɢ ɞɨ ɨɫɢ ɜɪɚɳɟɧɢɹ  ɷɤɫɤɚɜɚɬɨɪɚ 

(͸.͹ͷ + Ͳ,ͷ ∙ ͹.͹) ,ɦ. 
ɋɭɦɦɚɪɧɵɟ ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɥɨɩɚɬɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɟё 

ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɨɜɨɪɨɬɟ ɫ ɝɪɭɠёɧɵɦ ܬˆ ɢ ɩɨɪɨɠɧɢɦ ܬ˒ ɤɨɜɲɨɦ ɨɩɪɟɞɟɥɢɬɫɹ, ɤɚɤ: ∑ ˆܬ = ˒ܬ + ˕˔ܬ + ˒+ˍܬ + ːܬ + ∑ (2.90)                                                                             , ˓ܬ ˒ܬ = ˒ܬ + ˔ܬ + ˍܬ + ːܬ +   , ˓ܬ
ɝɞɟ ܬ˒ , , ˕˔ܬ , ˒+ˍܬ  ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɜɨɪɨɬɧɨɣ – ˍܬ

ɩɥɚɬɮɨɪɦɵ, ɫɬɪɟɥɵ ɫ ɛɥɨɤɚɦɢ, ɤɨɜɲɚ ɫ ɩɨɪɨɞɨɣ ɢ ɩɨɪɨɠɧɟɝɨ ɤɨɜɲɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɥɚɬɮɨɪɦɵ. ∑ ˆܬ = ሺͲ.͵ + Ͳ.ʹ + ͳ.͹ + Ͳ.ͳ + Ͳ.͵ሻ ∙ ͳͲ଺ = ʹ.͸ ∙ ͳͲ଺ ˍˆ ∙ ˏଶ.   
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∑ ˒ܬ = ሺͲ.͵ + Ͳ.ʹ + Ͳ,ͻ + Ͳ.ͳ + Ͳ.͵ሻ ∙ ͳͲ଺ = ͳ.ͺ ∙ ͳͲ଺ ˍˆ ∙ ˏଶ.    
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɩɨɜɨɪɨɬɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢ 

ɜɪɚɳɟɧɢɢ ɩɥɚɬɮɨɪɦɵ ɫ ɝɪɭɠɟɧɵɦ ɤɨɜɲɨɦ: ʟ˒̝˅ = ሺ௃ˆ+௃.˒ ሻ∙𝜔˓మ௧˅˓ ∙ ͳͲ−ଷ = ሺଶ.଺+ଵ.଼ሻ∙ଵ଴ల∙଴,ଷଵହమଷ଻.଺ ∙ ͳͲ−ଷ = ͳͳ ˍВ˕                                (2.91) 

ɝɞɟ ∑ ˆܬ  ˋ ∑   ɫɭɦɦɚɪɧɵɟ ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ – ˒ܬ
                  ɷɤɫɤɚɜɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɝɪɭɠɟɧɵɦ ɢ ɩɨɪɨɠɧɢɦ ɤɨɜɲɨɦ; 
       𝜔௣ - ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ,  𝜔௣=0,105nɞ=0,105·3=0,315 ɪɚɞ/ɫ. (ɬɚɛɥɢɰɚ 2.5). 

ɉɪɢ ɞɜɭɯ ɞɜɢɝɚɬɟɥɹɯ ɜ ɩɨɜɨɪɨɬɧɨɦ ɦɟɯɚɧɢɡɦɟ ɦɨɳɧɨɫɬɶ ɤɚɠɞɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 
5,5 ɤȼɬ. 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɦɨɠɧɨ ɩɪɢɫɬɭɩɢɬɶ ɤ ɩɨɫɬɪɨɟɧɢɸ ɧɚɝɪɭɡɨɱɧɵɯ 
ɞɢɚɝɪɚɦɦ ɝɥɚɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɟɯɚɧɢɱɟɫɤɨɣ ɥɨɩɚɬɵ.  

 
Ɋɢɫɭɧɨɤ 2.12 – ɇɚɝɪɭɡɨɱɧɵɟ ɞɢɚɝɪɚɦɦɵ ɝɥɚɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɥɨɩɚɬɵ 
           
         ɉɨɞ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɷɤɫɤɚɜɚɬɨɪɚ ɩɨɧɢɦɚɸɬ ɨɛɴёɦ ɝɨɪɧɨɣ ɩɨɪɨɞɵ, 
ɨɬɞɟɥɹɟɦɵɣ ɨɬ ɦɚɫɫɢɜɚ ɢ ɩɟɪɟɦɟɳɚɟɦɵɣ ɷɤɫɤɚɜɚɬɨɪɨɦ ɧɚ ɡɚɞɚɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ, 
ɨɩɪɟɞɟɥɹɟɦɨɟ ɟɝɨ ɪɚɛɨɱɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ.  
          Ɋɚɡɥɢɱɚɸɬ ɬɟɨɪɟɬɢɱɟɫɤɭɸ (ɩɚɫɩɨɪɬɧɭɸ), ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɷɤɫɤɚɜɚɬɨɪɚ.  

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ:   ܳ˕ˈˑ˓ = ͸Ͳ ∙ Е ∙ ݊𝑧 = ͸Ͳ ∙ ͳ,ͻ ∙ Ͳ,ͷʹ = ͷͻ,ʹͺ ˏଷ ˚ ⁄ ,                                            (2.92)    

ɝɞɟ Е – ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3; 

       ݊ 𝑧 – ɱɚɫɬɨɬɚ ɪɚɡɝɪɭɡɨɤ ɤɨɜɲɟɣ, ɦɢɧ -1, 
       ݊ 𝑧 = ͸Ͳ 𝑡˙⁄ = ଺଴ଵଵସ = Ͳ,ͷʹ ˏˋː−ଵ .                                         
       Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: ܳ˕ˈ˘ = ܳ˕ˈˑ˓ ∙ ௞ː௞˓ ∙ ௧˓(௧˓+௧˒) = ͷͻ,ʹͺ ∙ ଵଵ,ଷ ∙ Ͳ,ͺʹͷ = ͵͹,͸ʹ ˏଷ ˚ ⁄                                (2.93)            
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      ɝɞɟ ݇ː = Ͳ,ͺ ÷ ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
      ݇ ˓ = ͳ,ͳ ÷ ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ  ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ ɜ ɤɨɜɲɟ (ɬɚɛɥɢɰɚ 2.3); 

      𝑡˓ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ ɫ ɨɞɧɨɝɨ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ, 
ɫ; 
      𝑡˒ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɩɟɪɟɞɜɢɠɤɢ, ɫ. Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɦɨɠɧɨ 
ɩɪɢɧɢɦɚɬɶ: 𝑡˓ 𝑡˓ + 𝑡˒⁄ = Ͳ,ͺ ÷ Ͳ,ͺͷ   

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: ܳэ = ܳ˕ˈ˘ ∙ ʡ˔ ∙ ݇˅ = ͵͹,͸ʹ ∙ ͳʹ ∙ Ͳ,ͺͷ = ͵ͺ͵,͹ʹ ˏଷ ˔ˏˈː˖ ,⁄                               (2.94)            

      ɝɞɟ ʡ˔ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ; 
             ݇ ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɤɫɤɚɜɚɬɨɪɚ ɜɨ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɷɤɫɤɚɜɚɬɨɪɨɜ, 

ɪɚɛɨɬɚɸɳɢɯ ɫ ɩɨɝɪɭɡɤɨɣ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɵ ݇˅ = Ͳ,ͺ ÷ Ͳ,ͻ. 

Ƚɨɞɨɜɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: ܳэ̂ = ܳэ ∙ (𝑁 − ݊˓) ∙ ݊ = ͵ͺ͵,͹ʹ ∙ ሺʹͷͷ − ͷͷሻ ∙ ʹ = ͳͷ͵Ͷͺ͸ ˏଷ ˆˑˇ⁄                  (2.95)           

      ɝɞɟ 𝑁 – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
             ݊  – ɱɢɫɥɨ ɫɦɟɧ ɜ ɫɭɬɤɢ;                 ݊˓ = Ͷͷ ÷ ͸Ͳ - ɱɢɫɥɨ ɪɟɦɨɧɬɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɤɚɜɚɬɨɪɨɜ: 𝑁э = Аˆொэ̂ ∙ ݇˓ = ఱబబబబబబభ,9ଵହଷସ଼଺ ∙ ͳ,͵ = ʹ͵ ˈˇ,                                                                       (2.96)     

      ɝɞɟ Аˆ – ɝɨɞɨɜɨɣ ɨɛɴёɦ ɷɤɫɤɚɜɚɬɨɪɧɵɯ ɪɚɛɨɬ, ɦ3; 

            ݇ ˓ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɯɨɠɞɟɧɢɟ ɦɚɲɢɧɵ ɧɚ 

ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ݇˓ = ͳ,ʹ ÷ ͳ,͵. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ 
ɷɤɫɤɚɜɚɬɨɪ KOMATSU PC-400 ɜ ɤɨɥɢɱɟɫɬɜɟ – 23 ɟɞ. 
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3.  Ʉɚɪɶɟɪɧɵɣ ɬɪɚɧɫɩɨɪɬ 
 
            Ʉɚɪɶɟɪɧɵɣ ɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɷɥɟɦɟɧɬɨɦ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ 
ɩɪɨɰɟɫɫɟ ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ. Ɉɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɮɭɧɤɰɢɟɣ 
ɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ ɝɨɪɧɨɣ ɦɚɫɫɵ ɨɬ ɡɚɛɨɹ ɜɵɟɦɨɱɧɨ-ɩɨɝɪɭɡɨɱɧɨɝɨ 
ɫɪɟɞɫɬɜɚ ɞɨ ɦɟɫɬɚ ɧɚɡɧɚɱɟɧɢɹ (ɨɛɨɝɚɬɢɬɟɥɶɧɚɹ ɮɚɛɪɢɤɚ, ɪɭɞɧɵɣ ɫɤɥɚɞ, ɩɭɧɤɬ 
ɩɟɪɟɝɪɭɡɤɢ ɢ ɩɨɪɨɞɧɵɟ ɨɬɜɚɥɵ).   
 
 

3.1 ȼɵɛɨɪ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ 
 
       ɇɚ ɝɨɪɧɨɪɭɞɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɧɚɲɟɣ ɫɬɪɚɧɵ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɩɨɥɭɱɢɥɢ ɬɪɢ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ – ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ, ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɢ 
ɤɨɧɜɟɣɟɪɧɵɣ. 
        Ɉɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɤɚɪɶɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ — ɜɵɫɨɤɚɹ 
ɧɚɞёɠɧɨɫɬɶ ɜ ɪɚɛɨɬɟ, ɧɢɡɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɟɪɟɜɨɡɨɤ, ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ — ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɜɵɫɨɤɚɹ ɤɚɩɢɬɚɥɨёɦɤɨɫɬɶ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɤɚɪɶɟɪɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ ɷɮɮɟɤɬɢɜɧɨ ɧɚ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ (ɨɛɴёɦ ɩɟɪɟɜɨɡɨɤ 
10-15 ɦɥɧ. ɬ ɜ ɝɨɞ ɢ ɛɨɥɟɟ) ɫ ɛɨɥɶɲɢɦɢ ɪɚɡɦɟɪɚɦɢ ɤɚɪɶɟɪɧɨɝɨ ɩɨɥɹ ɩɪɢ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ (4-5 ɤɦ ɢ ɛɨɥɟɟ) ɜ ɥɸɛɨɣ 
ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɟ.  
      Ɍɚɤ ɤɚɤ ɪɚɡɪɚɛɨɬɤɚ ɜɟɞɟɬɫɹ ɜ ɫɥɨɠɧɵɯ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ; ɪɭɞɧɨɟ 
ɬɟɥɨ ɢɦɟɟɬ ɫɥɨɠɧɭɸ ɮɨɪɦɭ ɢ ɦɚɥɭɸ ɦɨɳɧɨɫɬɶ, ɧɢɡɤɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɱɬɨ ɜɥɟɱɟɬ 
ɡɚ ɫɨɛɨɣ ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɦɨɛɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɬɟɫɧɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ. ɗɬɢ ɮɚɤɬɨɪɵ ɩɨɤɚɡɵɜɚɸɬ ɧɚ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɭɤɥɚɞɤɭ ɠ/ɞ ɩɭɬɢ 
ɢ ɡɚɤɭɩɤɭ ɧɨɜɨ ɬɟɯɧɢɤɢ, ɚ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɚɜɬɨɦɚɬɢɡɚɰɢɸ 
ɫɦɟɠɧɵɯ ɪɚɛɨɬ. 
      Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ, ɹɜɥɹɸɬɫɹ: ɜɵɫɨɤɚɹ ɦɚɧɟɜɪɟɧɧɨɫɬɶ, ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɨɞɨɥɟɜɚɬɶ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɤɥɨɧɵ, ɧɟɛɨɥɶɲɢɟ ɪɚɞɢɭɫɵ ɩɨɜɨɪɨɬɚ, ɨɬɫɭɬɫɬɜɢɟ ɬɪɭɞɨɟɦɤɢɯ 
ɪɚɛɨɬ ɩɨ ɩɟɪɟɞɜɢɠɤɟ ɩɭɬɟɣ ɢ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ, ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɷɤɫɤɚɜɚɬɨɪɨɜ ɡɚ ɫɱɟɬ ɫɨɤɪɚɳɟɧɢɹ ɢɯ ɩɪɨɫɬɨɟɜ ɜ ɨɠɢɞɚɧɢɢ ɩɨɝɪɭɡɤɢ. Ʉ 
ɧɟɞɨɫɬɚɬɤɚɦ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɚɪɶɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɨɬɧɨɫɹɬɫɹ: ɨɝɪɚɧɢɱɟɧɢɟ ɞɨ 3-

4 ɤɦ ɪɚɫɫɬɨɹɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɡɨɜ, ɡɚɜɢɫɢɦɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɪɨɝ ɢ 
ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɜɵɫɨɤɚɹ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ 
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ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɪɚɛɨɬɟ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɛɪɨɫɨɦ ɜ 
ɚɬɦɨɫɮɟɪɭ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɢ ɩɵɥɢ. ɉɪɢ ɷɬɨɦ 95 – 99% 

ɜɫɟɯ ɜɵɛɪɨɫɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɝɚɡɵ-ɚɷɪɨɡɨɥɢ ɫɥɨɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ 
ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɬɨɩɥɢɜɚ ɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. 
     Ʉɨɧɜɟɣɟɪɧɵɣ ɬɪɚɧɫɩɨɪɬ ɨɛɥɚɞɚɟɬ ɦɧɨɝɢɦɢ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɤ 
ɤɨɬɨɪɵɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɟɝɨ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. ȼ 
ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɥɟɧɬɵ ɲɢɪɢɧɨɣ 
ɞɨ 3 ɦ (3,3 ɦ), ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɤɨɬɨɪɵɯ ɞɨɫɬɢɝɚɟɬ 6 ɦ/ɫ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ 
ɫɤɚɥɶɧɵɯ ɢ ɞɨ 12 ɦ/ɫ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɪɵɯɥɵɯ ɩɨɪɨɞ. 
       ɗɬɢ ɩɚɪɚɦɟɬɪɵ ɩɨɡɜɨɥɹɸɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɜɟɣɟɪɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ ɞɨ 40 ɬɵɫ. ɬ/ɱ. Ʉɨɧɜɟɣɟɪɧɵɣ ɬɪɚɧɫɩɨɪɬ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɛɟɫɩɟɪɟɝɪɭɡɨɱɧɭɸ ɞɨɫɬɚɜɤɭ ɝɪɭɡɨɜ ɨɬ ɫɤɥɚɞɚ ɩɪɟɞɩɪɢɹɬɢɹ - ɨɬɩɪɚɜɢɬɟɥɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɤɥɚɞ ɩɪɟɞɩɪɢɹɬɢɹ - ɩɨɥɭɱɚɬɟɥɹ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɢɯ ɩɨɬɟɪɢ ɢ 
ɞɟɝɪɚɞɚɰɢɸ. ɇɨ ɝɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɤɨɧɜɟɣɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɟɝɨ 
ɪɚɛɨɬɨɣ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɱɢɫɥɟɧɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ.  
     ɗɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɜɟɣɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɩɪɢ ɨɩɪɟɞɟɥёɧɧɵɯ ɭɫɥɨɜɢɹɯ ɞɟɥɚɸɬ 
ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɢ 
ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. ȼɜɢɞɭ ɫɥɟɞɭɸɳɢɯ ɧɟɞɨɫɬɚɬɤɨɜ: ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ; ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɞɪɨɛɥɟɧɢɟ ɞɨ ɡɚɞɚɧɧɵɯ ɪɚɡɦɟɪɨɜ ɤɭɫɤɚ; ɷɤɨɧɨɦɢɱɟɫɤɚɹ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢ ɜɵɟɦɤɟ ɪɚɡɧɨɫɨɪɬɧɵɯ ɪɭɞ ɢ ɪɚɡɞɟɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ; ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɦɨɳɧɵɯ ɨɞɧɨɪɨɞɧɵɯ ɝɪɭɡɨɩɨɬɨɤɨɜ 
– ɤɨɧɜɟɣɟɪɧɵɣ ɬɪɚɧɫɩɨɪɬ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɧɚɲɢɯ ɭɫɥɨɜɢɣ. 
     Ⱦɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɩɪɟɢɦɭɳɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɨɱɟɜɢɞɧɨ. 
Ⱥɜɬɨɬɪɚɧɫɩɨɪɬ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ, ɝɢɛɤɨɫɬɶ ɩɪɢ 
ɭɩɪɚɜɥɟɧɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɦɩɚɦ ɞɨɛɵɱɢ. 
 

 

3.2 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɨɜ ɩɨɝɪɭɡɨɱɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
 

       ȼɫɤɪɵɲɧɵɟ ɩɨɪɨɞɵ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ ɨɬɜɚɥ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɫɫɬɨɹɧɢɟ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɡɚ ɫɨɫɬɚɜɢɬ 4,1 ɤɦ. ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɝɪɭɡɚ ɧɚ ɜɫɤɪɵɲɟ 
1,45 ɬ/ɦ3.  
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        ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɧɚ ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɤɫɤɚɜɚɬɨɪ ɗɄȽ-5Ⱥ ɫ 
ɩɨɝɪɭɡɤɨɣ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ȻɟɥȺɁ-7540Ⱥ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 30 ɬ. 
ɋɮɨɪɦɢɪɭɟɦ 3 ɩɨɝɪɭɡɨɱɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɦɩɥɟɤɫɚ ɫ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ 
ɫɨɨɬɧɨɲɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɜɵɟɦɨɱɧɨ-ɩɨɝɪɭɡɨɱɧɨɝɨ ɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɛɥɢɰɚ 3.1. 
 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɥɟɤɫɨɜ ɉɌɄ 
 Ʉɨɦɩɥɟɤɫ 1 Ʉɨɦɩɥɟɤɫ 2 Ʉɨɦɩɥɟɤɫ 3 
ɗɤɫɤɚɜɚɬɨɪ  ɗɄȽ-5Ⱥ Komatsu PC750-7 Komatsu PC-1250 
Ⱥɜɬɨɫɚɦɨɫɜɚɥ ȻɟɥȺɁ 7540 Komatsu HD405-6 Komatsu HD605-7 

 
 

3.3 Ɏɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
 

Ɋɚɫɱɟɬ ɩɨ ɤɨɦɩɥɟɤɫɭ 1 - ɗɄȽ-5Ⱥ ɢ ȻɟɥȺɁ 7540 (ɪɢɫɭɧɤɢ 3.1–3.6). 
 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ƚɨɪɧɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
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Ɋɢɫɭɧɨɤ 3.2 – ȼɵɛɨɪ ɦɨɞɟɥɢ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ 1 ɜɚɪɢɚɧɬ 

 
Ɋɢɫɭɧɨɤ 3.3 – ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 1 ɜɚɪɢɚɧɬ 
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Ɋɢɫɭɧɨɤ 3.4 – ɉɚɪɚɦɟɬɪɵ ɪɚɫɱɟɬɧɨɣ ɬɪɚɫɫɵ 

 
Ɋɢɫɭɧɨɤ 3.5 – Ɍɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
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Ɋɢɫɭɧɨɤ 3.6 – Ʉɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 1 ɜɚɪɢɚɧɬ 

Ɋɚɫɱɟɬ ɩɨ ɤɨɦɩɥɟɤɫɭ 2 - Komatsu PC750-7 ɢ Komatsu HD405-6 (ɪɢɫɭɧɤɢ 3.7-
3.10). 

 
Ɋɢɫɭɧɨɤ 3.7 – ȼɵɛɨɪ ɦɨɞɟɥɢ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ 2 ɜɚɪɢɚɧɬ 
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Ɋɢɫɭɧɨɤ 3.8 – ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 2 ɜɚɪɢɚɧɬ 

 

 
Ɋɢɫɭɧɨɤ 3.9 – Ɍɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 2 ɜɚɪɢɚɧɬ 
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Ɋɢɫɭɧɨɤ 3.10 – Ʉɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 2 ɜɚɪɢɚɧɬ 

Ɋɚɫɱɟɬ ɩɨ ɤɨɦɩɥɟɤɫɭ 3 - Komatsu PC-1250 ɢ Komatsu HD605-7 (ɪɢɫɭɧɤɢ 3.11-
3.14). 

 
Ɋɢɫɭɧɨɤ 3.11 – ȼɵɛɨɪ ɦɨɞɟɥɢ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚ 3 ɜɚɪɢɚɧɬ 
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Ɋɢɫɭɧɨɤ 3.12 – ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 3 ɜɚɪɢɚɧɬ 

 
Ɋɢɫɭɧɨɤ 3.13 – Ɍɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 3 ɜɚɪɢɚɧɬ 
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Ɋɢɫɭɧɨɤ 3.14 – Ʉɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 3 ɜɚɪɢɚɧɬ 

 
 

3.4 Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ 
 

  ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɵ, ɫɜɟɞɟɦ ɢɯ ɜ 
ɬɚɛɥɢɰɭ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨ ɤɪɢɬɟɪɢɹɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɉɨɤɚɡɚɬɟɥɶ Ʉɨɦɩɥɟɤɫ 1 Ȼ Ʉɨɦɩɥɟɤɫ 2 Ȼ Ʉɨɦɩɥɟɤɫ 3 Ȼ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬ/ɝɨɞ 589392 2 581500 3 906101 1 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 2,42 3 2,27 2 2,2 1 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 27,2 3 23,7 1 26,45 2 
ɂɬɨɝɨ  8  6  4 

 
ɉɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɪɢɬɟɪɢɟɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 

ɤɨɦɩɥɟɤɫ 3 Komatsu PC-1250 ɢ Komatsu HD605-7.  
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4. ɋɬɚɰɢɨɧɚɪɧɵɟ ɦɚɲɢɧɵ 
4.1 Ɋɚɫɱёɬ ɞɥɢɧɵ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ 
ɜɵɫɨɬɵ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
 
ȼɵɫɨɬɭ ɩɨɞɴёɦɚ ɜɨɞɵ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢ ɟɝɨ ɞɥɢɧɭ 

ɨɩɪɟɞɟɥɹɟɦ ɧɚ ɩɪɨɮɢɥɟ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɪɢɫɭɧɨɤ 
4.1). Ⱦɥɢɧɚ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

Lɧ=lɧ-ɛ+lɛ-ɫ+𝑏˖·(nଵଶ + nଵ଴ − ͳሻ+  ሺ௡భమ∗ℎభమ+௡భబ∗ℎభబሻ si୬α =  

=50+250+Ͷ͵·(2 + 4 −  ͳሻ +  ሺଶ·ଵଶ+ସ·ଵ଴ሻ si୬ ଺଴ = 588,9  ɦ,                                       (4.1) 
ɝɞɟ lɧ-ɛ =50 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɨɫɧɨɣ ɫɬɚɰɢɢ ɞɨ ɧɢɠɧɟɣ ɛɪɨɜɤɢ ɤɚɪɶɟɪɚ; 
       lɛ-ɫ = 250 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɧɟɣ ɛɪɨɜɤɢ ɤɚɪɶɟɪɚ ɞɨ ɦɟɫɬɚ ɫɥɢɜɚ ɜɨɞɵ; 
       n10 = 4 – ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɭɩɨɜ ɜɵɫɨɬɨɣ h10 = 10 ɦ; 
       n12 = 2 – ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɭɩɨɜ ɜɵɫɨɬɨɣ h12 = 12 ɦ; 
       α = 60ɨ – ɭɝɨɥ ɨɬɤɨɫɚ ɭɫɬɭɩɨɜ;  
       bɭ = 43 ɦ – ɲɢɪɢɧɚ ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɢ ɭɫɬɭɩɨɜ. 

ɋ ɭɱёɬɨɦ ɞɥɢɧɵ ɬɪɭɛ ɜɧɭɬɪɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɪɢɧɢɦɚɟɦ Lɧ=600 ɦ. 

 
Ɋɢɫɭɧɨɤ 4.1 - ɉɪɨɮɢɥɶ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

 Ⱥ – ɬɨɱɤɚ ɫɥɢɜɚ ɜɨɞɵ; ȼ – ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ 

 

ȼɵɫɨɬɚ ɩɨɞɴёɦɚ ɜɨɞɵ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 
          Hɧ=ℎଵ଴ ∙ ݊ଵ଴+ℎଵଶ ∙ ݊ଵଶ=ͳ0∙Ͷ+12∙2 = ͸4 ɦ.                                              ሺͶ.2ሻ 
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4.2 Ɋɚɫɱёɬ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɜɵɛɨɪ ɬɪɭɛ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɧɟɲɧɟɣ ɫɟɬɢ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

Ɋɚɫɱёɬɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ Qɪ
ɧɫ ɧɚɡɧɚɱɚɟɦ ɢɫɯɨɞɹ ɢɡ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɤɚɱɤɢ ɫɭɬɨɱɧɵɯ ɜɨɞɨɩɪɢɬɨɤɨɜ ɜ ɤɚɪɶɟɪ ɡɚ 20 ɱɚɫɨɜ. Ɍɚɤ ɤɚɤ 

Qmax/Qɧ ≤ 2, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ 
ɜɨɞɨɩɪɢɬɨɤɭ: 

           Qɪ
ɧɫ=

24∙Q ɧ
20 =

24∙͹0
20 = 8Ͷ  ɦ3

ɱ,                                                   ⁄            (4.3) 

ɝɞɟ Qmax = 90 ɦ3/ɱ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɩɪɢɬɨɤ ɜɨɞɵ ɜ ɤɚɪɶɟɪ; 
       Qɧ = 70 ɦ3/ɱ – ɧɨɪɦɚɥɶɧɵɣ ɱɚɫɨɜɨɣ ɩɪɢɬɨɤ ɜɨɞɵ ɜ ɤɚɪɶɟɪ. 

ȼɨɞɨɨɬɥɢɜɧɭɸ ɭɫɬɚɧɨɜɤɭ ɨɛɨɪɭɞɭɟɦ ɞɜɭɦɹ ɫɬɚɜɚɦɢ ɬɪɭɛ ɫ ɪɚɫɯɨɞɨɦ 
ɠɢɞɤɨɫɬɢ ɜ ɨɞɧɨɦ ɫɬɚɜɟ Qɪ= Qɪ

ɧɫ. ɇɨɪɦɚɥɶɧɵɟ ɜɨɞɨɩɪɢɬɨɤɢ ɨɬɤɚɱɢɜɚɟɦ ɱɟɪɟɡ 

ɨɞɢɧ ɬɪɭɛɧɵɣ ɫɬɚɜ, ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɨɞɨɩɪɢɬɨɤɢ – ɱɟɪɟɡ ɞɜɚ ɫɬɚɜɚ. 
ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ (ɧɚɩɨɪɧɨɝɨ) ɬɪɭɛɨɩɪɨɜɨɞɚ 

                                        Dɧ =√ 4∙Qɪ

3600∙π∙Vɷ
=√ 4∙84

3600∙3,14∙1,642 = 0,135 ɦ,              (4.4) 

ɝɞɟ Qɪ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɧɨɦ ɫɬɚɜɟ, ɦ3/ɱ; 

        𝑉э – ɷɤɨɧɨɦɢɱɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

                                             Vɷ=4,2∙√ Qɪ

3600

4

=4,2∙√ 84
3600

4
=1,642 ɦ/ɫ.                 ሺ4.5ሻ 

Ɇɢɧɢɦɚɥɶɧɚɹ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɧɚɩɨɪɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ                                             δ0=

1875∙Pɪ∙Dː
ıɪ

=
1875∙0,71∙0,135͵ͶͲ = 0,5 ɦɦ,               (4.6) 

ɝɞɟ ܲ˓  – ɪɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɉɚ:                                      Pɪ= k∙ρ∙g∙Hɧ∙10-6=1,1∙1030∙9,8∙͸Ͷ∙10-6= Ͳ,71 Ɇɉɚ,      (4.7) 
ɝɞɟ ݇ = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ; ρ = 1030 ɤɝ/ɦ3– ɩɥɨɬɧɨɫɬɶ 
ɪɭɞɧɢɱɧɨɣ ɜɨɞɵ; σɪ = 340 ʛʞ˃ – ɞɨɩɭɫɤɚɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ ɫɬɟɧɤɢ 
ɬɪɭɛɵ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɫɬɚɥɢ ɋɬ 2ɫɩ; g = 9,8 ɦ/ɫ2 – ɭɫɤɨɪɟɧɢɟ ɫɢɥɵ ɬɹɠɟɫɬɢ. 
Ɋɚɫɱёɬɧɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

                δɧ=1,18∙ሺδ0+ሺ0,25+vɤ.ɢሻ∙tሻ=1,18∙(0,5+(0,25+0,1)∙15) = 6,8 ɦɦ,       (4.8) 
ɝɞɟ t = 15 ɥɟɬ – ɫɪɨɤ ɫɥɭɠɛɵ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ;  
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      𝑣ˍ.ˋ = 0,1 ɦɦ/ɝɨɞ – ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɢɡɧɨɫɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɬɪɭɛ. 

Ⱦɥɹ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɫɬɚɜɚ ɩɨ ɩɪɢɧɢɦɚɟɦ ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ ȽɈɋɌ 8732-78 ɫ 
ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ dɧ = 152 ɦɦ ɫɨ ɫɬɟɧɤɨɣ ɬɨɥɳɢɧɨɣ δɧ = 7 ɦɦ. ȼɧɭɬɪɟɧɧɢɣ 
ɞɢɚɦɟɬɪ ɭ ɷɬɢɯ ɬɪɭɛ Dɧ = 138 ɦɦ. 

Ⱦɥɹ ɜɫɚɫɵɜɚɸɳɟɝɨ ɭɱɚɫɬɤɚ ɜɧɟɲɧɟɣ ɫɟɬɢ ɩɪɢɧɢɦɚɟɦ ɩɨɥɢɷɬɢɥɟɧɨɜɵɟ ɬɪɭɛɵ 
ɩɨ ȽɈɋɌ 18599-2001 ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ Dɜ = 177 ɦɦ (ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ dɜ 

= 200 ɦɦ ɩɪɢ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ δɜ = 11,4 ɦɦ), ɱɬɨ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ ɧɟ ɛɨɥɟɟ 1,0÷1,5 ɦ/c. 

 

4.3 ȼɵɛɨɪ ɧɚɫɨɫɨɜ 
 
Ɋɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ       Hɪ=Hɝ+ (Ȝɜ∙

Lɜ

Dɜ
+ ∑ ξɜ) ∙

vɜ
2

2∙g + (1+Ȝɧ∙
Lɧ

Dɧ
+ ∑ ξɧ) ∙

vɧ
2

2∙g =                            (4.9) 

= 67,5+ (0,0347∙
10

0,177 +6,5) ∙
0,9492

2∙9,8 + (1+0,0377∙
600

0,138 +17,9) ∙
1,5612

2∙9,8  = ͻ0,6 ɦ, 

ɝɞɟ Lɜ = 10 ɦ – ɪɚɫɱёɬɧɚɹ ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ;        ܪˆ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; 
      λː ɢ λ˅– ɤɨɷɮɮɢɰɢɟɧɬɵ ɥɢɧɟɣɧɵɯ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɢ 
ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ; 
      vː ɢ v˅ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɢ ɜɫɚɫɵɜɚɸɳɟɦ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ; 
       ∑ ξ˅ ɢ  ∑ ξː – ɫɭɦɦɵ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɢ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. 
                                          Hɝ=Hɜ+Hɧ=3,5+64 = 67,5 ɦ,                                      (4.10) 

ɡɞɟɫɶ ɇɜ = 3,5 ɦ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɨɜ (ɪɚɫɱёɬɧɚɹ); 

 Ȝɧ=
0,0195√Dɧ

3 =
0,0195√0,1383  = 0,0377;                                                                         (4.11) 

 Ȝɜ= 0,0195√Dɜ
3 = 0,0195√0,1773  = 0,0347;                                                                                 (4.12) 

 vɧ
. =

4∙Qɪ

3600∙π∙Dɧ
2 = 4∙84

3600∙3,14∙0,1382 =1,561 ɦ/ɫ;                                                                (4.13) 

 vɜ
. =

4∙Qɪ

3600∙π∙Dɜ
2 = 4∙84

3600∙3,14∙0,1͹͹2 = Ͳ,949 ɦ/ɫ.                                                                (4.14) 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɭɦɦɵ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɫɚɫɵɜɚɸɳɟɝɨ ɢ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥ. 4.1 ɢ 4.2. 

Ɍɚɛɥɢɰɚ 4.1 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɍɫɬɪɨɣɫɬɜɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ξi  Ʉɨɥɢɱɟɫɬɜɨ, 

ni 
ξi݊𝑖 

ɉɪɢɟɦɧɵɣ ɤɥɚɩɚɧ ɫ ɫɟɬɤɨɣ 5,6 1 5,6 
ɇɨɪɦɚɥɶɧɨɟ ɤɨɥɟɧɨ ɫ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ 90ɨ 0,162 1 0,162 
Ⱦɢɮɮɭɡɨɪ 0,3 1 0,3 
Ɏɥɚɧɰɟɜɵɟ ɫɬɵɤɢ 0,15 3 0,45 

ɂɌɈȽɈ ∑ ξɜ= 6,5 

 

Ɍɚɛɥɢɰɚ 4.2 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ  
ɍɫɬɪɨɣɫɬɜɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ξi Ʉɨɥɢɱɟɫɬɜɨ, 
ni 

ξini 
Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɡɚɞɜɢɠɤɢ 0,09 1 0,09 
ɉɭɫɤɨɜɵɟ ɡɚɞɜɢɠɤɢ 0,09 1 0,09 
Ɉɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ 6,8 1 6,8 
ɇɨɪɦɚɥɶɧɨɟ ɤɨɥɟɧɨ ɫ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ 90ɨ 0,154 3 0,462 
ɇɨɪɦɚɥɶɧɨɟ ɤɨɥɟɧɨ ɫ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ 110ɨ 0,120 6 0,72 
Ɍɪɨɣɧɢɤɢ 0,75 2 1,5 
ȼɨɡɞɭɲɧɚɹ ɤɨɥɨɧɧɚ 0,5 1 0,5 
ɋɚɥɶɧɢɤɨɜɵɣ ɤɨɦɩɟɧɫɚɬɨɪ 0,2 2 0,4 
Ʉɨɧɮɭɡɨɪ 0,1 1 0,1 
Ɏɥɚɧɰɟɜɵɟ ɫɬɵɤɢ 0,15 48 7,2 

ɂɌɈȽɈ ∑ ξː = ͳ͹,ͻ 

 

Ⱦɥɹ ɨɬɤɚɱɢɜɚɧɢɹ ɧɨɪɦɚɥɶɧɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɜɨɞɨɩɪɢɬɨɤɨɜ ɩɪɢɧɢɦɚɟɦ ɤ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɪɢ ɨɞɧɨɬɢɩɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɚ: ɪɚɛɨɱɢɣ ɚɝɪɟɝɚɬ ɢ ɚɝɪɟɝɚɬɵ 

ɝɨɪɹɱɟɝɨ ɢ ɯɨɥɨɞɧɨɝɨ ɪɟɡɟɪɜɚ. ɋɯɟɦɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɤ 

ɬɪɭɛɧɵɦ ɫɬɚɜɚɦ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 4.2. 

ȼɵɛɨɪ ɧɚɫɨɫɨɜ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɪɚɫɱёɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ܳɪ ɢ ɇɪ ɫ ɨɪɢɟɧɬɚɰɢɟɣ ɧɚ 

ɩɪɢɦɟɧɟɧɢɟ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ, ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ, ɧɚɩɪɢɦɟɪ, 
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ɡɚɜɨɞɚɦɢ ɁȺɈ «Ɋɭɫɫɤɚɹ ɝɨɪɧɨ-ɧɚɫɨɫɧɚɹ ɤɨɦɩɚɧɢɹ» ɢɥɢ ɈȺɈ «ȽɆɋ ɇɚɫɨɫɵ» 

(Ʌɢɜɝɢɞɪɨɦɚɲ). 

 
Ɋɢɫɭɧɨɤ 4.2 -  Ʉɨɦɦɭɬɚɰɢɨɧɧɚɹ ɫɯɟɦɚ ɝɥɚɜɧɨɣ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

1 – ɧɚɫɨɫ; 2 – ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ; 3 – ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ; 4 – ɩɪɢёɦɧɵɣ 
ɤɥɚɩɚɧ ɫ ɫɟɬɤɨɣ; 5 – ɬɪɨɣɧɢɤ; 6 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɡɚɞɜɢɠɤɚ; 7 – ɩɭɫɤɨɜɚɹ ɡɚɞɜɢɠɤɚ; 8 – 

ɜɨɞɨɫɛɨɪɧɢɤ; 9 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ ɫɟɤɰɢɨɧɧɵɟ ɧɚɫɨɫɵ ɦɚɪɤɢ 

ɐɇɋ 105-98 (ɪɢɫ. 4.3) ɫ 2-ɹ ɪɚɛɨɱɢɦɢ ɤɨɥёɫɚɦɢ (n = 3000 ɨɛ/ɦɢɧ). Ɋɚɛɨɱɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 4.3 ɢ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 4.4. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɐɟɧɬɪɨɛɟɠɧɵɣ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɧɚɫɨɫ ɐɇɋ 105-98 
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Ɍɚɛɥɢɰɚ 4.3 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ ɐɇɋ 105-98 (i = 2) 

ɉɨɞɚɱɚ Q, ɦ3/ɱ 0 25 50 75 105 125 

ɇɚɩɨɪ ɇ, ɦ 118 118 116 112 98 92 

ɄɉȾ η, % 0 0,25 0,46 0,57 0,66 0,64 

Ⱦɨɩɭɫɬɢɦɵɣ ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ 

ɧɚ ɜɯɨɞɟ ɜ ɧɚɫɨɫ Δhɞ, ɦ 

 

- 

 

- 

 

- 

 

3,5 

 

4,5 

 

6,4 

Ⱦɨɩɭɫɬɢɦɚɹ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɚɹ 

ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɚ Hɜɞ, ɦ 

 

- 

 

- 

 

- 

 

6,2 

 

5,2 

 

3,3 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɨɜ, ɭɤɚɡɚɧɧɚɹ ɜ 

ɬɚɛɥ. 4.3, ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ:                                                      Hɜɞ = 
p0– pɩ
ρ ∙ g  –  ∆hɞ ,                                        ሺͶ.15ሻ 

ɝɞɟ p0≈105 ɉɚ – ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ; pɩ= 2337 ɉɚ – ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ 
ɜɨɞɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20ɨɋ. 

 
Ɋɢɫɭɧɨɤ 4.4 - Ɋɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ ɐɇɋ 105-98 
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ȼɵɛɪɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɚɥɟɧɢɟ ɤɚɪɶɟɪɧɵɯ ɜɨɞ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɇɨɪɦɚɥɶɧɵɟ ɜɨɞɨɩɪɢɬɨɤɢ 

ɨɬɤɚɱɢɜɚɸɬɫɹ ɨɞɧɢɦ ɧɚɫɨɫɨɦ ɱɟɪɟɡ ɨɞɢɧ ɬɪɭɛɧɵɣ ɫɬɚɜ, ɦɚɤɫɢɦɚɥɶɧɵɟ 

ɜɨɞɨɩɪɢɬɨɤɢ – ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ ɱɟɪɟɡ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɬɪɭɛɧɵɟ ɫɬɚɜɵ. Ɍɪɟɬɢɣ 

ɧɚɫɨɫ ɩɨɡɜɨɥɹɟɬ ɢɦɟɬɶ ɧɨɪɦɚɬɢɜɧɵɣ ɪɟɡɟɪɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

 

4.4. Ⱥɧɚɥɢɡ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

ɇɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Hc – Q ɜɧɟɲɧɟɣ ɫɟɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 4.5, 

ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ: 

                                    Hɫ=Hɝ+Rɫ∙Qi
2      (4.16) 

ɝɞɟ Qi – ɩɪɨɢɡɜɨɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɜ ɫɟɬɢ, ɦ3/ɱ;  

      Rɫ – ɨɛɨɛɳёɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ             Rɫ= ቆ1+Ȝɜ∙
Lɜ∙Dɧ

4

Dɜ∙Dɜ
4 +Ȝɧ∙

Lɧ

Dɧ
+ ∑ ξɜ∙

Dɧ
4

Dɜ
4 + ∑ ξɧቇ ∙

6,3∙10-8

g∙Dɧ
4 =                    (Ͷ.17) 

= ቆ1+0,0347∙
10∙0,1͵ͺ4

0,177∙0,1774 +0,03͹͹∙
͸ͲͲ

0,138 +6,5∙
0,1384

0,1774 +1͹,9ቇ ∙
6,3∙10-8

9,8∙0,1384 = 

= 0,00͵ʹͻͷ ɱ2

ɦ5⁄ .  
Ɍɚɛɥɢɰɚ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɝɪɚɮɢɤɨɜ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɚ ɐɇɋ 

105-98 ɇ – Q, η – Q, ∆hɞ – Q, Hɜɞ – Q ɢ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɧɟɲɧɟɣ ɫɟɬɢ 

ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɇɫ - Qi ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

Ɍɚɛɥɢɰɚ 4.4 - Ɋɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Q, ɦ3/ɱ 0 25 50 75 105 125 

Hɫ,  ɦ 67,5 69,59 75,73 86,03 103,82 118,98 

ɇ, ɦ 118 118 116 112 98 92 

η, % 0 0,25 0,46 0,57 0,66 0,64 

∆hɞ, ɦ - - - 3,5 4,5 6,4 

Hɜɞ, ɦ - - - 6,2 5,2 3,3 
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Ƚɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɤɚɡɚɧ 

ɧɚ ɪɢɫɭɧɤɟ 4.5. Ɉɠɢɞɚɟɦɵɟ ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɩɚɫɩɨɪɬɧɨɣ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ 

ɐɇɋ 105-98 ɇ – Q ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɇɫ 

– Q. 

 

Ɋɢɫɭɧɨɤ 4.5. - Ƚɪɚɮɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ ɜɨɞɨɨɬɥɢɜɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 
 

Ɉɠɢɞɚɟɦɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 

– ɩɨɞɚɱɚ Qɞ=101 ɦ3/ɱ; 

– ɧɚɩɨɪ Hɞ=101 ɦ; 

– ɄɉȾ ηɞ = 0,65; 

– ɞɨɩɭɫɬɢɦɚɹ ɜɚɤɭɭɦɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ Hɜɞɞ = 5,3 ɦ. 

 ɉɪɨɜɟɪɤɚ ɨɠɢɞɚɟɦɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɜɨɞɨɨɬɥɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

– ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɪɚɫɯɨɞɚ 

Qɞ ≥ Qɪ => 101≥ 84 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ; 

– ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 

Hɝ ≤ 0,9∙H0 => 67,5≤ 0,9 ∙ 118 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ; 
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– ɧɚ ɷɤɨɧɨɦɢɱɧɨɫɬɶ 

ηɞ ≥ 0,9∙ηmax => 0,65 ≥ 0,9∙0,66 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ; 

– ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɤɚɜɢɬɚɰɢɢ 

Hɜ+ (Ȝɜ∙
Lɜ

Dɜ
+ ∑ ξɜ) ∙

vɜɨ
2

2∙g  ≤ Hɜɞɞ ,                                                                    (4.18) 

ɝɞɟ 𝜈˅ˑ – ɨɠɢɞɚɟɦɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜɨ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 𝜈˅ˑ = 
4∙Qɞ

3600∙π∙Dɜ
2 =

4∙1Ͳͳ
3600∙3,14∙0,1772  = 1,ͳͶͲ ɦ

c ,                                             (4.19) 

3,5+ (0,0347 ∙
10

0,177 +6,50) ∙
1,1402

2∙9,8  ≤ 5,3,                                                   

4,1 ≤ 5,͵ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 

Ⱦɚɬɱɢɤ ɨɬɤɥɸɱɟɧɢɹ ɧɚɫɨɫɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 4,5 ɦ ɧɢɠɟ ɢɯ ɨɫɢ (Hɜ 

= 4,5 ɦ). 

 

4.5. ȼɵɛɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɟɧɢɟ ɝɨɞɨɜɵɯ ɢ ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɜɨɞɨɨɬɥɢɜ 

 

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɧɚɫɨɫɚ: 

                 Nɪ= kɪ∙ρ∙g∙
Hɞ∙Qɞ

3600∙1000∙ηɞ
=1,1∙1030∙9,8∙ 101∙101

3600∙1000∙0,65
= 48,4 ɤȼɬ,          (4.20) 

ɝɞɟ kɪ = 1,1÷1,25 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜɚ ɦɨɳɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟ ɜɵɹɜɥɟɧɧɵɟ 
ɪɚɫɱёɬɨɦ ɮɚɤɬɨɪɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɚ ɧɚɫɨɫɨɜ ɩɪɢɧɢɦɚɟɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɦɚɪɤɢ ȺɂɊ225 M2 

ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  

- ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ N = 55 ɤȼɬ; 

- ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n = 3000 ɨɛ/ɦɢɧ; 

- ɄɉȾ ɞɜɢɝɚɬɟɥɹ ηɞɜ= 92,5 %; 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɤɚɱɢɜɚɧɢɹ ɫɭɬɨɱɧɵɯ ɜɨɞɨɩɪɢɬɨɤɨɜ: 

tɧ=
Qɧ∙24
Qɞ ∙ zɧ

=
͹Ͳ∙24ͳͲͳ∙1 =16,6 ɱ;                                                                                   (Ͷ.21)  

http://www.электродвигатель.net/catalog.php?ELEMENT_ID=492
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tmax=
Qmax∙24
Qɞ ∙ zmax

=
ͻ0∙24ͳ0ͳ∙2 =ͳͲ,͹ ɱ,                                                                              (Ͷ.22)  

 

ɝɞɟ zɧ= 1 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ, ɨɬɤɚɱɢɜɚɸɳɢɯ ɧɨɪɦɚɥɶɧɵɟ ɜɨɞɨɩɪɢɬɨɤɢ;         zmax= 2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ, ɨɬɤɚɱɢɜɚɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɨɞɨɩɪɢɬɨɤɢ;            tɧ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɤɚɱɢɜɚɧɢɹ ɧɨɪɦɚɥɶɧɵɯ ɫɭɬɨɱɧɵɯ ɜɨɞɨɩɪɢɬɨɤɨɜ;           tmax – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɤɚɱɢɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɫɭɬɨɱɧɵɯ ɜɨɞɨɩɪɢɬɨɤɨɜ. 

 ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚɫɨɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜɨɞɨɨɬɥɢɜɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 

Eɝ=1,05∙10-3∙ρ∙g∙
24 ∙ Hɞ

3600∙ηɞɜ∙ηɷɫ∙ηɞ
∙[ሺ365-Nɦሻ∙Qɧ+Nɦ∙Qmax]=                            (Ͷ.23) 

    

=1,05∙10-3∙1030∙9,8∙
24101

3600∙0,92ͷ∙0,95∙0,65
∙[ሺ365-60ሻ∙70 + 60 ∙ 90]=͵͵͵980 ɤȼɬ∙ɱ, 

ɝɞɟ  1,05 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 

          ηɷɫ= 0,95 – ɄɉȾ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ;              Nɦ = 60 ɫɭɬ – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɨɞɨɩɪɢɬɨɤɨɦ. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɬɧɟɫɟɧɧɵɣ ɤ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ ɨɬɤɚɱɢɜɚɟɦɨɣ 

ɜɨɞɵ 

e = Eɝ

((365-Nɦ)∙Qɧ+Nɦ∙Qmaxሻ∙24 =
͵͵͵ͻͺͲ

((365-60)∙70+60∙90)∙24 =0,5ʹ ɤȼɬ∙ɱ/ɦ3.      (4.24)  
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5. Ɍɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ 
 
Ʉɨɦɩɚɧɢɹ ɈɈɈ «ɋɢɛɭɝɨɥɶ» ɞɨɛɵɜɚɟɬ ɢ ɪɟɚɥɢɡɭɟɬ ɛɭɪɵɣ ɭɝɨɥɶ Ʉɚɧɫɤɨ-

Ⱥɱɢɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ Ȼɨɥɶɲɟɫɵɪɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ȼɚɥɚɯɬɢɧɫɤɨɝɨ 
ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (ɪɚɡɪɟɡ «Ȼɚɥɚɯɬɢɧɫɤɢɣ»).  

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ (ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɪɶɟɪɚ, ɤɨɷɮɮɢɰɢɟɧɬ 
ɜɫɤɪɵɬɢɹ, ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ ɩɨ ɲɤɚɥɟ ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ) 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɟɦɨɱɧɨ-ɩɨɝɪɭɡɨɱɧɨɝɨ, ɛɭɪɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɤɨɥɢɱɟɫɬɜɨ ɛɭɥɶɞɨɡɟɪɨɜ. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɢ ɜɢɞɵ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɧɨɪɦɚɬɢɜɧɨɣ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɨɫɱɢɬɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ 
ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤɠɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ, ɨɩɢɫɵɜɚɟɬɫɹ ɫɭɳɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɨɣ, ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

 
 

5.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 5.1. 

Ɍɚɛɥɢɰɚ 5.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɪɶɟɪɚ ɩɨ ɩɨɥɟɡɧɨɦɭ 
ɢɫɤɨɩɚɟɦɨɦɭ: ɉɂȽȺ . , ɦɥɧ. ɬ. 5 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɫɤɪɵɬɢɹ: ȼK , ɦ3/ɦ3. 0,66 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɪɟɩɨɫɬɢ  f  ɩɨɪɨɞ ɩɨ ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ Ɇ.Ɇ. 

ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ. 4 

Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ. ɋɟɜɟɪɧɵɣ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɋ ɧɟɩɪɟɪɵɜɧɵɦ ɬɟɯɧɨ-

ɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ 
Ƚɨɪɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɣ ɤɨɦɩɥɟɤɫ ɗɤɫɤɚɜɚɬɨɪɧɨ-

ɬɪɚɧɫɩɨɪɬɧɨ-ɨɬɜɚɥɶɧɵɣ 
 

ȼɵɱɢɫɥɹɟɦ ɝɨɞɨɜɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɪɶɟɪɚ ɩɨ ɜɫɤɪɵɲɟ ɢ ɝɨɪɧɨɣ 
ɦɚɫɫɟ: 

. . 5000000 0,66 3300000Ƚ ȼɉ Ƚ ɉɂ ȼȺ Ⱥ Ʉ     ɬ                                                           (5.1) 

. (1 ) 5000000 (1 0,66) 8300000ȽɆ Ƚ ɉɂ ȼȺ Ⱥ Ʉ       ,ɬ                                               (5.2) 

ɝɞɟ ȼɉȽȺ .  - ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɪɶɟɪɚ ɩɨ ɜɫɤɪɵɲɟ, ɦɥɧ. ɬ;         
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      ɉɂȽȺ .  - ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɪɶɟɪɚ ɩɨ ɩɨɥɟɡɧɨɦɭ ɢɫɤɨɩɚɟɦɨɦɭ     
(ɬɚɛɥɢɰɚ 5.1), ɦɥɧ. ɬ; 
       ȼɄ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɫɤɪɵɬɢɹ, ɦ3/ɦ3; 

      ȽɆȺ  - ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɪɶɟɪɚ ɩɨ ɝɨɪɧɨɣ ɦɚɫɫɟ, ɦɥɧ. ɬ. 
Ɍ.ɤ. ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɪɶɟɪɚ 8300000 ɬ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɚ 

ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɫɟɜɟɪɧɵɣ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɧɟɩɪɟɪɵɜɧɭɸ ɪɚɛɨɱɭɸ ɧɟɞɟɥɸ 7 
ɫɭɬɨɤ, 365 ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɜ 2 ɫɦɟɧɵ ɩɨ 12 ɱɚɫɨɜ. 

 
 

5.2 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

Ⱦɥɹ ɜɫɤɪɵɬɢɹ ɤɚɪɶɟɪɧɨɝɨ ɩɨɥɹ ɢ ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ 
ɩɪɢɧɢɦɚɟɦ:  

 ɬɢɩ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ȻɌɋ-150;  

 ɬɢɩ ɞɢɡɟɥɶɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ KOMATSU PC-750; 

 ɞɥɹ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɭɥɶɞɨɡɟɪ Komatsu D65EX-16. 
Ȼɭɪɨɜɨɣ ɫɬɚɧɨɤ ɩɨɞɯɨɞɢɬ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ, ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ ɩɨɡɜɨɥɹɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɤɪɟɩɨɫɬɶ 
ɜɫɤɪɵɜɚɸɳɢɯ ɩɨɪɨɞ, ɬɚɤɠɟ ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɩɨɬɪɟɛɧɨɫɬɹɦ ɩɪɟɞɩɪɢɹɬɢɹ. ɉɨɫɤɨɥɶɤɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɪɶɟɪɚ ɞɨɫɬɚɬɨɱɧɨ 
ɧɟɛɨɥɶɲɚɹ, ɧɚɦ ɩɨɞɯɨɞɢɬ ɷɤɫɤɚɜɚɬɨɪ ɧɟɛɨɥɶɲɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. Ɇɚɪɤɚ 
ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɛɭɥɶɞɨɡɟɪ ɨɞɧɨɣ ɦɚɪɤɢ ɜɵɝɨɞɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɬɚɤ ɤɚɤ ɞɚɧɧɚɹ 
ɦɚɪɤɚ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɭ ɨɞɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɚɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɯɨɪɨɲɨ ɩɨɤɚɡɚɥɨ ɫɟɛɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ 
ɤɪɚɣɧɟɝɨ ɫɟɜɟɪɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ-ɚɧɚɥɨɝɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɪɨɫɫɢɣɫɤɢɦɢ ɚɧɚɥɨɝɚɦɢ. Ɍɚɤɠɟ ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɞɨɪɨɝɨɟ ɢ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɧɟɦɧɨɝɨ ɱɟɥɨɜɟɤ. 
 

1. Ɋɚɫɱɟɬ ɜɵɟɦɨɱɧɨ-ɩɨɝɪɭɡɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 
 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ 
1 1

3600 3600 4,7 148
114ɌȿɈɊ

ɐ

Q ȿ
Ɍ

       , ɦ3/ɱɚɫ                                                         (5.3) 

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 
0,9

114 0,85 72
1,2

ɇ P
Ɍȿɏ ɌȿɈɊ

Ɋ P ɉ

Ʉ t
Q Q

Ʉ t t
      


, ɦ3/ɱɚɫ                                               (5.4) 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

67 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

72 12 0,85 734Э Ɍȿɏ ɋɆ ɂQ Q Ɍ Ʉ        ɦ3/ɫɦɟɧɭ                                                    (5.5) 

Ƚɨɞɨɜɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

   . 734 365 50 2 462420Э Ƚ Э PQ Q N n n       , ɦ3/ɝɨɞ                                        (5.6) 
ɝɞɟ ȿ - ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3;  

      ɐɌ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ, ɫ;  
      ɇɄ =0,8…1,1 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ;  
      ɊɄ =1,1…1,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ ɜ ɤɨɜɲɟ;   
      

Pt - ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ ɫ ɨɞɧɨɝɨ ɦɟɫɬɚ  ɭɫɬɚɧɨɜɤɢ, 
ɫ;  
      ɉt -ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɩɟɪɟɞɜɢɠɤɢ, ɫ; ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ 

ɩɪɢɦɟɧɢɬɶ 85,0...8,0
 ɉP

P

tt

t
; 

      ɋɆɌ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ;  
      ɂɄ - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɤɫɤɚɜɚɬɨɪɚ ɜɨ ɜɪɟɦɟɧɢ 9,0...8,0ɂɄ - ɞɥɹ 
ɷɤɫɤɚɜɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɩɨɝɪɭɡɤɨɣ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɵ;  
      N -ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ; 
      

Pn -ɱɢɫɥɨ ɪɟɦɨɧɬɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ  (ɞɥɹ ɷɤɫɤɚɜɚɬɨɪɨɜ ɫ ɜɦɟɫɬɢɦɨɫɬɶɸ  ɤɨɜɲɚ ɞɨ 
10 ɦ3 50...45Pn );  

      n- ɱɢɫɥɨ ɫɦɟɧ ɜ ɫɭɬɤɢ. 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɤɚɜɚɬɨɪɨɜ:  

.
.

.

3300000
1,2 8,6

462420
Ƚ ȼɉ

Э ȼɉ Ɋ
Э Ƚ

A
N K

Q
     , ɟɞ.                                                                (5.7) 

ɝɞɟ 3,1...2,1ɊK - ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɯɨɠɞɟɧɢɟ ɦɚɲɢɧɵ ɧɚ 
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ. 

ɉɪɢɧɢɦɚɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ 9 ɟɞ. ɷɤɫɤɚɜɚɬɨɪɨɜ. 
 

2. Ɋɚɫɱɟɬ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ: 
 210 6...8 0,01 7 4 150 42Ɉɋ ɞɊ f d         , ɤɇ                                                  (5.8) 

Ɍɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ: 

4 2 4 2

3 3 42 2 2,5
0,70

10 10 4 0,15
Ɉɋ Ɏɒ

ȻɌ
ɞ

Ɋ Ʉ
V

f d

     
  

   
, ɦ/ɦɢɧ                                               (5.9) 

ɝɞɟ ω - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɨɥɨɬɚ, ɫ-1;  
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      ɄɎШ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɡɭɛɶɟɜ ɲɚɪɨɲɟɱɧɨɝɨ ɞɨɥɨɬɚ (ɞɥɹ ɬɢɩɚ ɆɁ – ɄɎШ = 

2,5). 
ɋɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ: 

 . . . 720 60
227

1,4 1,5
ɫɦ ɩ ɡ ɪ

Э
ɨ ɜ

Ɍ Ɍ Ɍ
Q

t t

  
  

 
ɦ                                                               (5.10) 

ɝɞɟ   60...30
...  ɪɡɩ ɌɌ , ɦɢɧ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-

ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ ɩɟɪɟɪɵɜɨɜ;  
 5,1...83,0ɜt , ɦɢɧ ɞɥɹ ɲɚɪɨɲɟɱɧɨɝɨ ɛɭɪɟɧɢɹ; 

 ɨt  - ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɛɭɪɟɧɢɟ 1ɦ ɫɤɜɚɠɢɧɵ, ɦɢɧ.   
1 1

1,4
0,70ɨ

ȻɌ

t
V

     ɦɢɧ                                                                                    (5.11) 

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ: 
   . 227 365 60 2 138470Э Ƚ Э PQ Q N n n        , ɦ                                                (5.12) 

ɇɚɯɨɞɢɦ ɢɧɜɟɧɬɚɪɧɵɣ ɩɚɪɤ ɛɭɪɨɜɵɯ ɫɬɚɧɤɨɜ: 

 .

.

1,15 1,15 8300000
. . 1,2 1

1,9 65 138470
Ƚ ɉɂ

Ɋ
ɉɂ Э Ƚ

Ⱥ
Nɛ ɫ Ʉ

Q 
 

    
   

, ɟɞ.                                            (5.13) 

.

.

1,15 1,15 3300000
. . 1,3 1

0,66 65 138470
Ƚ ȼɉ

Ɋ
ȼɉ Э Ƚ

Ⱥ
Nɛ ɫ Ʉ

Q 
 

    
   

, ɟɞ.                                             (5.14) 

ɝɞɟ =65 - ɜɵɯɨɞ ɝɨɪɧɨɣ ɦɚɫɫɵ ɫ ɨɞɧɨɝɨ ɦɟɬɪɚ ɫɤɜɚɠɢɧɵ.  
 

3. Ɋɚɫɱɟɬ ɛɭɥɶɞɨɡɟɪɨɜ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɜɚɥɚ ɩɨ ɫɬɚɧɞɚɪɬɚɦ ȼɇɂɂ: 
4 33

. .0,1 5 10 0,45 0,1 400 0,0005 400 1,33ɇ Ɍ ɇ Ɍɇ Ʉ Ɍ Ɍ
            , ɦ                 (5.15) 

ɝɞɟ Ʉδ = 0,45 – ɞɥɹ ɩɨɜɨɪɨɬɧɵɯ ɨɬɜɚɥɨɜ; 
      Ɍɇ.Ɍ – ɧɨɦɢɧɚɥɶɧɨɟ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ. 

ɋɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɧɨɠɟ ɛɭɥɶɞɨɡɟɪɚ, ɤɇ: 

 

 

3 2
2 1 0

3
. 0 . 1

2

10 cos

cos sin 10 0,055 4,82 0,3

9,81 5,32 0,66 0,6 9,81 5,32 0,66 1 cos 55

9,81 51,15 0,1 cos15 sin15 9,81 0,7 8,75 1 172,9

F ȼ ȼ

Ȼ Ɇ Ʉ Ȼ Ɉ

W K L t g V g V

g m f g K m

ɤɇ

    

  

             

             

         

         

                    (5.16) 

ɝɞɟ ɄF = 0,055 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɩɚɧɢɸ, Ɇɉɚ;  
      L ɢ t - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɢɧɚ ɨɬɜɚɥɚ ɢ ɫɪɟɞɧɹɹ ɬɨɥɳɢɧɚ ɫɬɪɭɠɤɢ, ɦ;  
      γ - ɩɥɨɬɧɨɫɬɶ ɩɨɪɨɞɵ, ɬ/ɦ3; 
      ȝ1 ɢ ȝ2 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɪɟɧɢɹ ɩɨɪɨɞɵ ɨ ɫɬɚɥɶ ɢ ɩɨɪɨɞɵ ɨ ɩɨɪɨɞɭ; 
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      ɆȻm .  ɢ ɈȻm .  - ɦɚɫɫɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ ɢ ɛɭɥɶɞɨɡɟɪɧɨɝɨ  
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬ;  
       f  = 0,06…0,1 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɟɤɚɬɵɜɚɧɢɸ;  
       α ɢ δ0 - ɭɝɥɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞɴɟɦɚ (ɭɤɥɨɧɚ) ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪɟɡɚɧɢɹ ɧɨɠɚ 
ɛɭɥɶɞɨɡɟɪɚ, ɝɪɚɞ.;  
       Ʉ0 =0,5…0,8 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɜɟɫɚ ɛɭɥɶɞɨɡɟɪɧɨɝɨ  
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ ɬɪɟɧɢɢ ɨ ɩɨɪɨɞɭ; 
       Vȼ - ɨɛɴɟɦ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ: 

2 20,5 0,5 1,25 4,82 1,33 5,32ȼ ɉV K L H         , ɦ3                                                 (5.17) 

ɝɞɟ Ʉɉ =1,25 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɡɦɵ ɜɨɥɨɱɟɧɢɹ, ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɧɨɲɟɧɢɟ  ɜɵɫɨɬɵ   
ɨɬɜɚɥɚ ɇ=1,41ɦ. ɤ ɟɝɨ ɞɥɢɧɟ L=4,82 ɦ  ɢ ɜɢɞɚ ɩɨɪɨɞɵ. 

ɋɦɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 

. .

3600 3600 5,32 0,9 12 0,9 0,5
894,12

104,1
ȼ ȼ ɋɆ ɍɄɅ ɉ

э ɫɦ
ɰ

V Ʉ Ɍ Ʉ
Q

Ɍ
         

   , ɦ3           

(5.18) 
ɝɞɟ Ʉȼ =0,85…0,9 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɥɶɞɨɡɟɪɚ ɩɨ ɜɪɟɦɟɧɢ; 
      ɄɍɄɅ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɤɥɨɧ ɩɭɬɢ (1…0,4 – ɩɪɢ ɩɨɞɴɟɦɟ  
0…15%); 
      αɉ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɫɵɩɢ ɩɨɪɨɞɵ ɢɡ ɨɬɜɚɥɚ ɜ ɩɪɨɰɟɫɫɟ                   
ɟё ɩɟɪɟɦɟɳɟɧɢɹ ɧɚ ɩɭɬɢ lɉ. 

    5,05001,011  ɉɉ l                                                                     (5.19) 

04,0...008,0 , ɦ-1. 

ɌЦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ, ɫ: 

1,1041025,15
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lɌ    (5.20) 

ɝɞɟ lɪ ɢ lɉ  – ɞɥɢɧɚ ɩɭɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɪɟɡɚɧɢɢ (6…10ɦ) ɢ ɩɟɪɟɦɟɳɟɧɢɟ 
ɩɨɪɨɞɵ ɛɭɥɶɞɨɡɟɪɨɦ, ɦ;  
       νɊ, νɉ,, νɈ – ɫɤɨɪɨɫɬɢ ɬɪɚɤɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɪɟɡɚɧɢɢ (νɊ = 0,4…0,5), 
ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɪɨɞɵ (νɉ = 0,9…1,1), ɨɛɪɚɬɧɨɦ ɯɨɞɟ (νɈ = 1,1…5), ɦ/ɫ;  
        tɋ,  tɈ, tɉɈȼ – ɜɪɟɦɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɟɪɟɞɚɱɢ (ɨɤɨɥɨ 5ɫ), 
ɨɩɭɫɤɚɧɢɹ ɨɬɜɚɥɚ (1,5…2,5), ɩɨɜɨɪɨɬ ɬɪɚɤɬɨɪɚ (10ɫ). 

ɉɪɢɧɢɦɚɟɦ ɛɭɥɶɞɨɡɟɪ Komatsu D65EX-16. 
Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɥɶɞɨɡɟɪɚ: 

   . . . 894,12 365 45 2 572236,80э ɝ э ɫɦ ɊQ Q N n n         , ɦ3                                        (5.21) 

ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɭɥɶɞɨɡɟɪɨɜ: 
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



..

.
.

ɝэ

ȻȽɉɊ
ɢэ Q

AɄ
N                                                                                                (5.22) 

ɝɞɟ ɄɊ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɯɨɠɞɟɧɢɟ ɦɚɲɢɧɵ ɧɚ  
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɄɊ = 1,2…1,3; 
         ȺȽɉ.Ȼ – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɛɭɥɶɞɨɡɟɪɧɵɯ ɪɚɛɨɬ, ɦ3: 

          ȽȻȽɉ ȺA  4,0...3,0.                                                                                             (5.23) 

.
.

. .

1,2 3320000
4

572236,80 1,9
Ɋ Ƚɉ Ȼ
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Ʉ A
N

Q 
 

  
 

, ɟɞ.  

 . .0,3...0,4 0,4 8300000 3320000Ƚɉ Ȼ Ƚ ɉɂA Ⱥ     , ɦ3. 

.
.

. .

1,2 990000
4

572236,80 0,66
Ɋ Ƚɉ Ȼ

э ɢ
э ɝ ȼɉ

Ʉ A
N

Q 
 

  
 

, ɟɞ. 

 . .0,3...0,4 0,3 3300000 990000Ƚɉ Ȼ Ƚ ȼɉA Ⱥ     , ɦ3. 

Ɋɟɦɨɧɬɧɵɟ ɧɨɪɦɚɬɢɜɵ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɜɟɞɟɦ ɜ 
ɬɚɛɥɢɰɭ 5.2. 
Ɍɚɛɥɢɰɚ 5.2 - Ɋɟɦɨɧɬɧɵɟ ɧɨɪɦɚɬɢɜɵ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
 
 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 

Ʉ
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-ɜ
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 ɟ
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, ɬ

. 

Ɋɟɦɨɧɬ Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ·ɱɚɫɨɜ 
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ȻɌɋ-150 2 23 

ɌɈ 
Ɍ1 
Ɍ2 
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50 
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1000 
7500 

4 
16 
96 
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192 
36 
11 
1 

8 
75 
480 
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2640 
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KOMATSU 
PC-750 

9 73,1 

ɌɈ 
Ɍ1 
Ɍ2 
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1590 
22260 
27825 
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96 
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720 

56 
26 
1 
1 

105,6 
462 
1078 
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844,8 
1694 
660 

1191,3 
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D65EX-16 

8 19,5 
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Ⱦɥɹ ɧɚɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɭɫɥɨɜɢɹɯ ɋɟɜɟɪɚ, ɧɨɪɦɚɬɢɜɵ 
ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɩɪɢɧɢɦɚɟɦ ɫ ɩɨɧɢɠɚɸɳɢɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ – 1,6. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɢɥɨɫɶ 9 ɷɤɫɤɚɜɚɬɨɪɨɜ ɦɚɪɤɢ KOMATSU PC-750, 

2 ɛɭɪɨɜɵɯ ɫɬɚɧɤɚ ɦɚɪɤɢ ȻɌɋ-150 (ɩɨ ɨɞɧɨɦɭ ɧɚ ɩɨɥɟɡɧɨɟ ɢɫɤɨɩɚɟɦɨɟ ɢ 
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ɜɫɤɪɵɲɧɵɟ ɩɨɪɨɞɵ) ɢ 8 ɛɭɥɶɞɨɡɟɪɨɜ ɦɚɪɤɢ Komatsu D65EX-16 (ɩɨ ɱɟɬɵɪɟ ɧɚ 
ɩɨɥɟɡɧɨɟ ɢɫɤɨɩɚɟɦɨɟ ɢ ɜɫɤɪɵɲɧɵɟ ɩɨɪɨɞɵ). 

 

 

5.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɜɢɞɨɜ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɢ ɜɢɞɵ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ ɞɥɹ 
ɫɬɚɧɤɚ ȻɌɋ-150. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
3585,76

0,48 0
7500

Ƚ Ʉ
Ʉ

H H
N

K


                                                                         (5.24) 

ɝɞɟ ȽH  - ɩɥɚɧɢɪɭɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ ɝɨɞ, ɱ: 
8760 0,8 3422,24 3585,76n

Ƚ Ƚ ɂ ɊH Ɍ Ʉ Ɍ                                                           (5.25) 

ɝɞɟ 9,0...8,0n
ɂɄ  - ɩɥɚɧɢɪɭɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɜ ɫɦɟɧɭ;  

       ɊɌ  - ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɡɚɬɪɚɱɢɜɚɟɦɵɯ ɧɚ ɪɟɦɨɧɬ ɜ ɩɥɚɧɢɪɭɟɦɨɦ ɝɨɞɭ. 
       0ɄH  - ɜɵɪɚɛɨɬɤɚ ɦɚɲɢɧɵ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱ. 
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15301196361619248760
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ɌɈɌɈȽ

Ɋ
                                            (5.26) 

ɝɞɟ ,,,, 21 ɄɌɌɌɈ ɌɌɌɌ   - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɟɪɜɨɝɨ ɬɟɤɭɳɟɝɨ, ɜɬɨɪɨɝɨ ɬɟɤɭɳɟɝɨ ɢ  ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɱ; 
       ȽɌ  - ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ, ɱ;  

       ɐ
Ʉ

ɐ
Ɍ

ɐ
Ɍ

ɐ
ɌɈ NNNN ,,, 21  - ɱɢɫɥɨ ɜ ɰɢɤɥɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, 

ɩɟɪɜɨɝɨ ɬɟɤɭɳɟɝɨ, ɜɬɨɪɨɝɨ ɬɟɤɭɳɟɝɨ ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɨɜ, ɟɞ. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

2
2

3585,76
0 3,59 4

1000
Ƚ

Ɍ Ʉ
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N N
Ɍ

                                                                   (5.27) 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

1 2
1

3585,76
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                                                       (5.28) 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

2 1

3585,76
0 4 10 57,7 57
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Ɍ
                                         (5.29) 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɢ ɜɢɞɵ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ ɞɥɹ 
ɷɤɫɤɚɜɚɬɨɪɚ KOMATSU PC-750. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
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Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

2
2

6101
0 0,27 0

22260
Ƚ

Ɍ Ʉ
H

N N
Ɍ

       

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

1 2
1
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0 0 3,84 3

1590
Ƚ

Ɍ Ʉ Ɍ
H

N N N
Ɍ

         

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

2 1
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            

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɢ ɜɢɞɵ, ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ ɞɥɹ 
ɛɭɥɶɞɨɡɟɪɚ Komatsu D65EX-16. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ: 
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Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

2
2
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0 4,65 4
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Ɍ Ʉ
H

N N
Ɍ

       

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

1 2
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Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɬɟɤɭɳɢɯ ɪɟɦɨɧɬɨɜ: 

2 1
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ɉɨɫɱɢɬɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 5.3. 
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Ɍɚɛɥɢɰɚ 5.3 - Ʉɨɥɢɱɟɫɬɜɨ ɢ ɜɢɞɵ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ȽH  ɊɌ  ɌɈN  

1ɌN  
2ɌN  ɄN  

ȻɌɋ-150 4462 3422 72 13 4 0 

KOMATSU PC-750 6101 1783 8 3 0 0 

Ȼɭɥɶɞɨɡɟɪ Komatsu D65EX-16 5822 2062 37 5 4 0 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɤɨɥɢɱɟɫɬɜɚ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɚ 
ɬɚɤɠɟ ɩɟɪɜɵɯ ɢ ɜɬɨɪɵɯ ɪɟɦɨɧɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɞɟɥɶɧɨ (ɛɭɪɨɜɨɣ 
ɫɬɚɧɨɤ ȻɌɋ-150, ɷɤɫɤɚɜɚɬɨɪ KOMATSU PC-750, ɛɭɥɶɞɨɡɟɪ Komatsu D65EX-16). 
ȼɟɥɢɱɢɧɵ ɤɚɠɞɨɝɨ ɢɡ ɜɢɞɨɜ ɪɟɦɨɧɬɚ, ɚ ɬɚɤɠɟ ɨɛɳɟɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ 
ɪɟɦɨɧɬ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɜɢɞɚɦɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ ɫɨɫɬɚɜɢɥɢ ɝɪɚɮɢɤɢ ɉɉɊ: ɝɨɞɨɜɨɣ – ɩɪɢɥɨɠɟɧɢɟ 1 ɢ 
ɦɟɫɹɱɧɵɣ – ɩɪɢɥɨɠɟɧɢɟ 2. 

 
 

5.4 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
 

Ƚɨɞɨɜɚɹ ɫɭɦɦɚɪɧɵɟ ɬɪɭɞɨɡɚɬɪɚɬɵ, ɱɟɥ.-ɱɚɫɨɜ: 
   
 

   
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              (5.30) 

ɝɞɟ i
K

i
T

i
T

i
TO tttt ,,, 21  - ɧɨɪɦɚɬɢɜɧɚɹ ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ  

ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ, ɩɟɪɜɵɯ, ɜɬɨɪɵɯ ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ i-ɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɟɥ.-ɱɚɫ.;  
        iN  - ɱɢɫɥɨ ɟɞɢɧɢɰ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɵɯ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɥɚɧɨɜɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: 

. .

1,4 88066
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, ɱɟɥ                                                                      (5.31) 

ɝɞɟ 7,1...4,1  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɩɨɥɧɟɧɢɟ ɜɧɟɩɥɚɧɨɜɵɯ ɪɚɛɨɬ;  
      15,1...1,1.. ȼɉɄ  - ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ ɪɚɛɨɱɢɦɢ;   
      ɊD  - ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ, ɱ. 

245 245 12 0,98 2881Ɋ ɋɆ ɉD Ɍ k       , ɱ                                                            (5.32) 
ɝɞɟ ɋɆɌ  - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɫɦɟɧɵ, ɱ; 
      98,0...95,0ɉk  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɩɨ 
ɭɜɚɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧɚɦ. 
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ɑɢɫɥɟɧɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɩɨɞɫɨɛɧɵɯ ɪɚɛɨɱɢɯ: 
 0,1...0,12 38 0,1 3,8 4ȼɆ Ɇ     , ɱɟɥ                                                            (5.34) 

ɑɢɫɥɟɧɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ: 
     0,07...0,09 38 4 0,08 4ɂ ȼɆ Ɇ Ɇ          ɱɟɥ.                                           (5.35) 

ɑɢɫɥɟɧɧɨɫɬɶ ɫɱɟɬɧɨ-ɧɨɪɦɢɪɨɜɨɱɧɨɝɨ ɫɨɫɬɚɜɚ: 
     0,04...0,05 38 4 4 0,04 2ɋ ȼ ɂɆ Ɇ Ɇ Ɇ         , ɱɟɥ.                             (5.36) 

ɑɢɫɥɟɧɧɨɫɬɶ ɦɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ: 
     0,02...0,03 38 4 4 2 0,02 1Ɇ ȼ ɂ ɋɆ Ɇ Ɇ Ɇ Ɇ           , ɱɟɥ.               (5.37) 

ɉɨɫɱɢɬɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 5.4. 
Ɍɚɛɥɢɰɚ 5.4 - ɑɢɫɥɟɧɧɨɫɬɶ ɜɫɟɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɩɨ ɤɚɬɟɝɨɪɢɹɦ 

Ⱦɨɥɠɧɨɫɬɶ Ʉɨɥɢɱɟɫɬɜɨ 

ɋɥɟɫɚɪɢ ɢ ɷɥɟɤɬɪɨɫɥɟɫɚɪɢ 9 

Ɍɨɤɚɪɢ-ɫɬɚɧɨɱɧɢɤɢ 7 

Ʉɭɡɧɟɰɵ, ɩɪɟɫɫɨɜɳɢɤɢ, ɛɭɪɨɡɚɩɪɚɜɳɢɤɢ 5 

ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɳɢɤɢ 5 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɩɨɞɫɨɛɧɵɯ ɪɚɛɨɱɢɯ 4 

ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ 4 

ɋɱɟɬɧɨ-ɧɨɪɦɢɪɨɜɚɱɧɨɝɨ ɫɨɫɬɚɜɚ 2 

Ɇɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ 1 

ɉɪɨɱɢɟ (ɪɚɡɦɟɬɱɢɤɢ, ɤɨɧɬɪɨɥɥɟɪɵ ɢ ɬ.ɞ.) 1 

ɂɬɨɝɨ 38 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɦɨɧɬɧɨɝɨ 

ɩɟɪɫɨɧɚɥɚ, ɚ ɬɚɤɠɟ ɜ ɬɚɛɥɢɰɟ 5.4 ɪɚɫɩɢɫɚɧɨ ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨ ɞɨɥɠɧɨɫɬɹɦ. 
 

 

5.5 Ɋɚɫɱɟɬ ɫɬɚɧɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ: 
0,3 1,4 88066
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, ɟɞ.                                                            (5.38) 

ɝɞɟ 35,0...3,0  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɚɧɨɱɧɵɯ ɪɚɛɨɬ; 
       m - ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɫɬɚɧɤɨɜ ɜ ɫɭɬɤɢ;  
       2040D  - ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɫɬɚɧɤɚ, ɱɚɫ;  
       65,0...6,0ɂk  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɤɨɜ ɜ ɬɟɱɟɧɢɢ ɫɦɟɧɵ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɚɧɤɨɜ ɩɨ ɢɯ ɬɢɩɚɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.5 ɢ 5.6. 
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Ɍɚɛɥɢɰɚ 5.5 - Ɍɢɩɵ ɫɬɚɧɤɨɜ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ 
Ɍɢɩɵ ɫɬɚɧɤɨɜ Ʉɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ 

Ɍɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɟ 7 

ɋɜɟɪɥɢɥɶɧɵɟ 2 

Ɏɪɟɡɟɪɧɵɟ 2 

ɋɬɪɨɝɚɥɶɧɵɟ 2 

Ɂɭɛɨɪɟɡɧɵɟ 1 

Ɂɚɬɨɱɧɵɟ 1 

ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɨɱɧɵɟ ɩɨɫɬɵ 1 

ɉɪɨɱɢɟ 1 

 
Ɍɚɛɥɢɰɚ 5.6. – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɨɜ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ 

№ ɩɩ Ɍɢɩ ɫɬɚɧɤɚ Ɇɚɪɤɚ 
ɫɬɚɧɤɚ 

Ʉɨɥɢɱɟɫɬɜɨ Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɦɦ 

Ɇɚɫɫɚ, ɤɝ 

 
1 

Ɍɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɟ 
 

 
1Ⱦ63Ⱥ 

 
7 

 
5110ɯ1690ɯ1275 

 
4000 

2 ɋɜɟɪɥɢɥɶɧɵɟ 
 

2Ⱥ135 2 1240ɯ810ɯ2500 1300 

3 Ɏɪɟɡɟɪɧɵɟ 
 

6ɇ13 2 2570ɯ2252ɯ2430 4300 

4 ɋɬɪɨɝɚɥɶɧɵɟ 
 

7231Ⱥ 2 2450ɯ1230ɯ1500 850 

5 Ɂɭɛɨɪɟɡɧɵɟ 
 

5Ⱥ12 1 1170ɯ1120ɯ1750 1650 

6 Ɂɚɬɨɱɧɵɟ 
 

5822 1 2510ɯ2025ɯ1480 2850 

7 ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɨɱɧɵɣ 
ɩɨɫɬ 

ɌȾɆ-401 1 555x585x848 160 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ, 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɬɚɛɥɢɰɚɯ 5.5 ɢ 5.6 ɛɵɥɨ 
ɪɚɫɩɢɫɚɧɨ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ ɩɨ ɢɯ ɬɢɩɚɦ, ɢ ɩɨ ɦɚɪɤɚɦ, ɫ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɤɚɦɢ, 
ɬɚɤɢɟ ɤɚɤ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɧɤɚ ɢ ɟɝɨ ɦɚɫɫɚ. 

 
 

5.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ 
 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɥɨɳɚɞɢ ɩɨ ɩɥɨɳɚɞɢ ɩɨɥɚ, ɡɚɧɹɬɨɣ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦ2: 

2
1 0 6 20 2 10 2 10 2 10 1 12 1 10 1 20 1 15 237ɫɬ iF N f ɦ                             (5.39)           

ɝɞɟ  Nɫɬ i – ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɪɭɩɩɵ; 
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Of - ɭɞɟɥɶɧɚɹ ɩɥɨɳɚɞɶ,  ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɟɞɢɧɢɰɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦ2. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ: 
237 47,40 14,22 35,55 334,17ɈȻɓ ȼ Ⱥ ȻF F F F F         , ɦ2                             (5.40) 

ɝɞɟ ȼF  - ɩɥɨɳɚɞɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ: 

 0,2...0,25 0,2 237 47,40ȼF F    , ɦ2                                                                 (5.41) 

ɝɞɟ ȺF  - ɩɥɨɳɚɞɶ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɣ: 
0,06 0,06 237 14,22ȺF F     , ɦ2                                                                       (5.42) 

ɝɞɟ ȻF  - ɩɥɨɳɚɞɶ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ: 
0,15 0,15 237 35,55ȻF F     , ɦ2                                                                      (5.43) 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɥɚɧɚ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ ɭɱɢɬɵɜɚɸɬɫɹ 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ ɡɞɚɧɢɣ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ. ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɟ 
ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɛɥɨɱɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɰɟɯɨɜ ɢ ɨɬɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɨɞɧɨɦ ɦɧɨɝɨɩɪɨɥɟɬɧɨɦ ɡɞɚɧɢɢ. Ɍɚɤɨɟ ɪɚɡɦɟɳɟɧɢɟ ɰɟɯɨɜ ɢ 
ɨɬɞɟɥɟɧɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 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 ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɨɞɧɨɷɬɚɠɧɨɟ ɡɞɚɧɢɟ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ ɫ ɦɨɫɬɨɜɵɦɢ ɤɪɚɧɚɦɢ ɫɨ 
ɫɬɚɧɞɚɪɬɧɵɦ ɲɚɝɨɦ ɤɨɥɨɧɧ 6 ɦ. ɋɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɨɤɚ ɪɟɦɨɧɬɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɭɸ – ɛɟɡ ɜɫɬɪɟɱɧɵɯ ɢ ɩɟɪɟɤɪɟɫɬɧɵɯ ɝɪɭɡɨɩɨɬɨɤɨɜ. 
Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 

 
Ɋɢɫɭɧɨɤ 5.1 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ ɩɪɟɞɩɪɢɹɬɢɹ ɫ 

ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɡɨɧɨɣ ɞɜɢɠɟɧɢɹ ɝɪɭɡɨɩɨɬɨɤɨɜ 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ: 

85,15,1321  cfekɇ , ɦ                                                             (5.44) 

ɝɞɟ 2k  - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɥɚ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ, ɦ;  
       e - ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ;  
       5,1f  - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɪɭɡɨɦ ɢ ɰɟɧɬɪɨɦ ɤɪɸɤɚ ɤɪɚɧɚ, ɦ;  
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        5,1c  - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɪɸɤɚ ɜ ɜɟɪɯɧɟɦ ɤɪɚɣɧɟɦ ɩɨɥɨɠɟɧɢɢ ɞɨ 
ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ, ɩɨ ɤɨɬɨɪɵɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɝɪɭɡɨɜɚɹ ɬɟɥɟɠɤɚ, ɦ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ H1=8,15 ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɩɪɨɥɟɬɚ: 

8,108,281  hɇɇ , ɦ                                                                             (5.45) 
ɝɞɟ 2h  - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ ɞɨ ɧɢɠɧɟɣ ɱɚɫɬɢ ɮɟɪɦɵ, ɦ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ H=10,8 ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ: 

8,1228,10  ɚɇɇɋ , ɦ.                                                                          (5.46) 
ɝɞɟ 2ɚ  - ɜɵɫɨɬɚ ɮɟɪɦɵ, ɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɣ ɲɚɝ ɤɨɥɨɧɧ – 6 ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɩɪɨɥɟɬɚ: 

6 8 48S t n     , ɦ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɩɨɫɱɢɬɚɧɚ ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ, ɚ 

ɬɚɤɠɟ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɨɤɚ ɪɟɦɨɧɬɚ – ɤɪɢɜɨɥɢɧɟɣɧɚɹ, ɛɟɡ 
ɜɫɬɪɟɱɧɵɯ ɢ ɩɟɪɟɤɪɟɫɬɧɵɯ ɝɪɭɡɨɩɨɬɨɤɨɜ. Ɍɚɤɠɟ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɷɬɨɣ ɛɚɡɵ – ɜɵɫɨɬɚ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ, ɜɵɫɨɬɚ ɩɪɨɥɟɬɚ, ɫɬɪɨɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɢ 
ɞɥɢɧɚ ɩɪɨɥɟɬɚ. 

 
 

5.7 ɍɩɪɚɜɥɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɨɣ 
 

ɍɩɪɚɜɥɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɤ, 
ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ, ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɜɫɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

ɋɬɪɭɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɪɟɦɨɧɬɧɵɦɢ ɫɥɭɠɛɚɦɢ ɪɚɡɪɟɡɨɜ ɢ ɤɚɪɶɟɪɨɜ ɡɚɜɢɫɢɬ 
ɨɬ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɪɚɡɛɪɨɫɚɧɧɨɫɬɢ, ɫɨɫɬɚɜɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ 
ɪɟɦɨɧɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɛɵɱɧɨ ɧɚ ɤɚɠɞɨɦ ɤɚɪɶɟɪɟ, ɤɚɤ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, 

ɦɟɯɚɧɢɱɟɫɤɭɸ ɫɥɭɠɛɭ ɜɨɡɝɥɚɜɥɹɟɬ ɝɥɚɜɧɵɣ ɦɟɯɚɧɢɤ ɫ ɩɨɞɱɢɧёɧɧɵɦɢ ɟɦɭ 
ɝɥɚɜɧɵɦ ɷɧɟɪɝɟɬɢɤɨɦ, ɢɧɠɟɧɟɪɨɦ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɫɬɚɪɲɢɦɢ ɦɟɯɚɧɢɤɚɦɢ 
(ɪɢɫɭɧɨɤ 5.2). 
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ɨɬɞ.

ɰɟɯɨɜ

Мɟɯɚɧɢɤɢ ɨɬɞɟɥɟɧɢɣ

№4

ɨɬɞ. ɨɬɞ. ɨɬɞ.

№1 №2 №3

Гɥɚɜɧыɣ   
ɫɜɚɪщɢɤ

Гɥɚɜɧыɣ 
ɦɟɯɚɧɢɤ

Мɟɯɚɧɢɤɢ ɭɱɚɫɬɤɨɜ

Кɨɧɫɬɪɭɤ-
ɬɨɪɫɤɢɣ 
ɨɬɞɟɥ

Бɸɪɨ     
ɉɉɊ

Ɉɬɞɟɥ 
ɤɨɦɩɥɟɤɬɚ-

ɰɢɢ

Ɋɟɦɨɧɬɧɚɹ 
ɛɚɡɚ

Гɥɚɜɧыɣ 
ɷɧɟɪɝɟɬɢɤ

 
Ɋɢɫɭɧɨɤ 5.2 - Ɍɢɩɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɩɪɟɞɩɪɢɹɬɢɹ 
Ɏɭɧɤɰɢɢ ɩɟɪɫɨɧɚɥɚ ɷɧɟɪɝɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɨɩɪɟɞɟɥɟɧɵ 

ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
ɇɚ ɝɨɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɯɨɞ ɷɧɟɪɝɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɥɭɠɛɵ 

ɪɚɡɪɟɡɨɜ (ɤɚɪɶɟɪɨɜ) ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɫɨɡɞɚɜɚɟɦɵɯ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɨɛɴɟɞɢɧɟɧɢɹɦɢ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 
ɪɚɡɪɟɡɨɜ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɨɞɫɢɫɬɟɦɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɧɢ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ, ɬɟɯɧɢɱɟɫɤɢɣ ɭɱёɬ ɢ 
ɨɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ, ɭɱёɬ ɢ ɚɧɚɥɢɡ ɩɪɨɫɬɨɟɜ, ɞɜɢɠɟɧɢɟ 
ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɤɨɧɨɦɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ, ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɫɪɟɞɫɬɜ 
ɯɪɚɧɟɧɢɹ, ɫɛɨɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. 

 
 

5.8. ȼɢɞɵ ɢɡɧɨɫɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼɜɨɞɢɦɚɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɚɹ ɢɥɢ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɚɹ ɦɚɲɢɧɚ ɧɚɯɨɞɢɬɫɹ 

ɜ ɫɨɫɬɨɹɧɢɢ ɨɩɬɢɦɚɥɶɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ 
ɬɟɱɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ ɧɟɨɛɯɨɞɢɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɚ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɫɨɯɪɚɧɹɸɬɫɹ ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ 
ɜ ɫɥɨɠɧɨ ɡɚɜɢɫɢɦɨɫɬɢ ɮɚɤɬɨɪɨɜ, ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɨɟ ɭɯɭɞɲɟɧɢɟ 
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ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɟɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɢɡɧɨɫɟ ɞɟɬɚɥɟɣ ɞɜɢɝɚɬɟɥɹ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɟɝɨ ɦɨɳɧɨɫɬɶ, ɩɨɜɵɲɚɟɬɫɹ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɢ ɫɦɚɡɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ. Ɋɚɡɪɭɲɟɧɢɟ 
ɞɟɬɚɥɟɣ ɫɚɦɨɯɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ 
ɬɜɟɪɞɵɦɢ, ɠɢɞɤɢɦɢ ɢ ɝɚɡɨɨɛɪɚɡɧɵɦɢ ɬɟɥɚɦɢ. ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ ɜɢɞɵ 
ɪɚɡɪɭɲɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 5.7.  
Ɍɚɛɥɢɰɚ 5.7 – ȼɢɞɵ ɪɚɡɪɭɲɟɧɢɹ ɞɟɬɚɥɟɣ ɝɨɪɧɵɯ ɦɚɲɢɧ 

ȼɢɞɵ ɪɚɡɪɭɲɟɧɢɹ ɏɚɪɚɤɬɟɪ ɩɨɜɪɟɠɞɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɪɭɲɚɟɦɵɯ 

ɞɟɬɚɥɟɣ 

Ⱥɛɪɚɡɢɜɧɨɟ 
ɢɡɧɚɲɢɜɚɧɢɟ 

ɂɧɬɟɧɫɢɜɧɨɟ ɢɡɦɟɟɧɢɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ ɢ ɪɚɡɦɟɪɨɜ, 

ɩɨɹɜɥɟɧɢɟ ɪɢɫɨɤ, ɡɚɞɢɪɨɜ 

Ɋɤɠɭɳɢɟ ɤɪɨɦɤɢ ɪɚɛɨɱɢɯ 
ɨɪɝɚɧɨɜ, ɡɭɛɱɚɬɵɟ ɩɟɪɟɞɚɱɢ, ɨɫɢ, 

ɜɚɥɵ 
 

Ƚɢɞɪɨɚɛɪɚɡɢɜɧɨɟ 
ɢɡɧɚɲɢɜɚɧɢɟ 

ɂɧɬɟɧɫɢɜɧɨɟ ɢɡɦɟɟɧɢɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɨɪɦ ɢ ɪɚɡɦɟɪɨɜ, 

ɩɨɹɜɥɟɧɢɟ ɪɢɫɨɤ, ɡɚɞɢɪɨɜ 

ɓɟɥɟɜɵɟ ɜɬɭɥɤɢɭɩɥɨɬɧɟɧɢɣ, 
ɡɨɥɨɬɧɢɤɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ 

ɍɫɬɚɥɨɫɬɧɨɟ 
ɢɡɧɚɲɢɜɚɧɢɟ 

ɉɨɹɜɥɟɧɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɦɢɤɪɨ- 
ɢ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɬɪɟɳɢɧ, 

ɭɝɥɭɛɥɟɧɢɣ, ɜɩɚɞɢɧ 

Ȼɟɝɨɜɵɟ ɞɨɪɨɠɤɢ ɩɨɞɲɢɩɧɢɤɨɜ 
ɤɚɱɟɧɢɹ, ɡɭɛɶɹ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ 

ɂɡɧɚɲɢɜɚɧɢɟ ɩɪɢ 
ɡɚɟɞɚɧɢɢ 

Ⱥɝɞɟɡɢɨɧɧɨɟ ɫɯɜɚɬɵɜɚɧɢɟ ɱɚɫɬɢɰ 
ɦɟɬɚɥɥɚ ɢ ɜɵɪɵɜɚɧɢɟ ɢɯ ɢɡ 

ɩɨɜɟɪɯɧɨɫɬɢ 

Ƚɢɥɶɡɵ, ɤɨɥɶɰɚ, ɩɨɪɲɧɢ, 
ɩɨɞɲɢɩɧɢɤɢ ɫɤɨɥɶɠɟɧɢɹ, ɡɭɛɶɹ 

ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ 

Ɉɤɢɫɥɢɬɟɥɶɧɨɟ 
ɢɡɧɚɲɢɜɚɧɢɟ 

Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ 
ɦɢɤɪɨɬɪɟɳɢɧ ɜ ɡɚɳɢɬɧɨɣ ɩɥɟɧɤɟ ɢ 

ɟɟ ɪɚɡɪɭɲɟɧɢɟ 

ɒɟɤɢ ɤɨɥɟɧɱɚɬɵɯ ɜɚɥɨɜ, 
ɩɨɪɲɧɢ, ɰɢɥɢɧɞɪɵ 

ɏɪɭɩɤɢɣ ɢɡɥɨɦ 
Ɋɚɡɪɭɲɟɧɢɟ ɞɟɬɚɥɢ ɛɟɡ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɦɚɤɪɨɩɥɚɫɬɢɱɟɫɤɢɯ 
ɞɟɮɨɪɦɚɰɢɣ 

Ȼɨɥɬɵ, ɩɚɥɶɰɵ, ɡɭɛɶɹ ɡɭɛɱɚɬɵɯ 
ɤɨɥɟɫ, 

ȼɹɡɤɢɣ ɢɡɥɨɦ 
Ɋɚɡɪɭɲɟɧɢɟ ɞɟɬɚɥɢ ɫɨ 

ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɦɚɤɪɨɩɥɚɫɬɢɱɟɫɤɢɦɢ 
ɞɟɮɨɪɦɚɰɢɹɦɢ 

ɇɚɩɪɹɠɟɧɧɵɟ ɛɨɥɬɵ, ɩɟɪɟɞɧɹɹ ɢ 
ɡɚɞɧɹɹ ɩɨɥɭɪɚɦɵ, 

Ɋɭɤɨɹɬɶ ɤɨɜɲɚ 

ɍɫɬɚɥɨɫɬɧɵɣ ɢɡɥɨɦ 
Ɋɚɡɪɭɲɟɧɢɟ ɞɟɬɚɥɢ ɢɥɢ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧɵ 
 

Ȼɨɥɬɵ, ɨɫɢ, ɜɚɥɵ ɢ ɞɪɭɝɢɟ 
ɞɟɬɚɥɢ, ɧɚɯɨɞɹɳɢɟ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɩɨɜɬɨɪɹɸɳɢɯɫɹ 
ɧɚɝɪɭɡɨɤ 

Ɉɫɬɚɬɨɱɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɂɡɝɢɛ, ɭɞɥɢɧɟɧɢɟ ɩɨɞɲɢɩɧɢɤɢ ɫɤɨɥɶɠɟɧɢɹ 
Ʉɨɧɬɚɤɬɧɵɟ 
ɭɫɬɚɥɨɫɬɧɵɟ 
ɩɨɜɪɟɠɞɟɧɢɹ 

ɉɨɹɜɥɟɧɢɟ ɧɚ ɪɚɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ 
ɨɫɩɨɜɢɞɧɵɯ ɪɚɤɨɜɢɧ, ɭɯɭɞɲɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɉɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ, ɡɭɛɱɚɬɵɟ 
ɤɨɥɟɫɚ, ɤɥɚɩɚɧɵ ɧɚɫɨɫɨɜ 

ɀɢɞɤɨɫɬɧɚɹ ɷɪɨɡɢɹ 
ɉɨɹɜɥɟɧɢɟ ɩɨɥɨɫ, ɩɹɬɟɧ, ɩɚɤɨɜɢɧ, 

ɜɵɦɨɢɧ, ɩɭɫɬɨɬ 

Ɋɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɨɜ, 
ɤɥɚɩɚɧɨɜ, ɝɢɥɶɡ, ɡɨɥɨɬɧɢɤɨɜ 

ɛɥɨɤɨɜ ɭɩɪɚɜɥɟɧɢɹ 

Ⱥɬɦɨɫɮɟɪɧɚɹ ɤɨɪɪɨɡɢɹ 
Ɉɛɪɚɡɨɜɚɧɢɟ ɨɤɢɫɧɨɣ ɩɥɟɧɤɢ ɢ 

ɨɱɚɝɨɜ ɬɨɱɟɱɧɨɣ ɤɨɪɪɨɡɢɢ 
ɉɨɟɜɯɧɨɫɬɢ ɤɭɡɨɜɨɜ, ɤɚɛɢɧ, ɧɟ 
ɢɦɟɸɳɢɯ ɫɬɨɢɣɤɢɯ ɩɨɤɪɵɬɢɣ 

Ʉɨɪɪɨɡɢɨɧɧɚɹ ɭɫɬɚɥɨɫɬɶ 
ɉɨɹɜɥɟɧɢɟ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ 

ɩɢɬɬɢɧɝɚ, ɦɚɤɪɨɬɪɟɳɢɧɵ, ɢɡɥɨɦ 
Ɂɭɛɱɚɬɵɟ ɩɟɪɟɞɚɱɢ, 

ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɜɵɲɟ ɫɤɚɡɚɧɧɨɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɱɬɨ ɩɪɟɨɛɥɚɞɚɸɳɢɦ 
ɜɢɞɨɦ ɢɡɧɚɲɢɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɚɛɪɚɡɢɜɧɨɟ. ɇɚ ɫɤɨɪɨɫɬɶ ɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɚɲɢɜɚɧɢɹ 
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ɞɟɬɚɥɟɣ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɬɜɟɪɞɨɫɬɶ, ɩɪɨɱɧɨɫɬɶ, ɪɚɡɦɟɪɵ ɢ ɮɨɪɦɚ ɚɛɪɚɡɢɜɧɨɝɨ 
ɬɟɥɚ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬɚɥɟɣ, ɫɨɨɬɧɨɲɟɧɢɟ ɬɜɟɪɞɨɫɬɢ 
ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ ɢ ɦɟɬɚɥɥɚ, ɫɤɨɪɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɜɟɥɢɱɢɧɚ 
ɭɞɟɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɬɪɟɧɢɹ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɞɟɬɚɥɟɣ ɫɚɦɨɯɨɞɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
 

5.9 ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɭɛɶɟɜ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ 
 
Ɇɧɨɝɢɟ ɦɚɲɢɧɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɛɨɥɶɲɨɣ ɧɚɝɪɭɡɤɟ ɢ ɜɵɫɨɤɨɦɭ ɭɪɨɜɧɸ 

ɢɡɧɨɫɚ. ɇɚ ɜɫɟɜɨɡɦɨɠɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ ɩɥɨɳɚɞɤɚɯ 
ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɨɫɭ ɦɚɬɟɪɢɚɥɨɜ ɩɨɞɜɟɪɝɚɸɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɬɚɥɟɣ 
ɦɚɲɢɧ, ɡɚɱɚɫɬɭɸ ɪɚɛɨɬɚɸɳɢɯ ɛɟɡ ɩɟɪɟɪɵɜɚ.  Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɛɟɡ ɫɩɟɰɢɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɨɬ ɢɡɧɨɫɚ ɬɚɤɢɯ ɦɚɲɢɧ ɢ ɢɯ ɱɚɫɬɟɣ ɦɨɠɟɬ ɝɚɪɚɧɬɢɪɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɧɚ 
ɤɨɪɨɬɤɢɣ ɫɪɨɤ. Ɉɬɫɭɬɫɬɜɢɟ ɡɚɳɢɬɵ ɨɬ ɢɡɧɨɫɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ 
ɫɧɢɠɟɧɢɸ ɱɚɫɨɜ ɪɚɛɨɬɵ, ɜɵɫɨɤɢɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɪɚɫɯɨɞɚɦ ɢ ɞɚɠɟ ɤ ɨɬɤɚɡɭ 
ɦɚɲɢɧɵ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɚɫɲɬɚɛɨɦ ɤɚɩɢɬɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɡɚɬɪɚɬɵ ɧɚ 
ɩɨɞɯɨɞɹɳɢɟ ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɪɟɲɟɧɢɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɜɟɫɶɦɚ ɫɤɪɨɦɧɵ. 
əɫɧɨ, ɱɬɨ ɬɚɤɢɟ ɪɟɲɟɧɢɹ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɢ 
ɩɪɨɢɡɜɟɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɚɤɢɟ ɪɟɲɟɧɢɹ ɧɚ ɩɪɢɦɟɪɟ ɤɨɜɲɚ ɩɨɝɪɭɡɨɱɧɨ-ɞɨɫɬɚɜɨɱɧɨɣ 
ɦɚɲɢɧɵ. Ʉɨɜɲ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɟɟ ɷɥɟɦɟɧɬɨɜ. ȼ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧɵ ɜɫɥɟɞɫɬɜɢɟ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɤɨɜɲ ɩɨɞɜɟɪɠɟɧ 
ɢɧɬɟɧɫɢɜɧɨɦɭ ɢɡɧɨɫɭ. ɇɚɢɛɨɥɟɟ ɢɡɧɚɲɢɜɚɟɦɵɟ ɟɝɨ ɱɚɫɬɢ – ɡɭɛɶɹ, ɜɧɭɬɪɟɧɧɹɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɜɲɚ, ɜɧɭɬɪɟɧɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɞɧɟɣ ɫɬɟɧɤɢ. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɤɨɜɲɚ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɫɪɨɤ ɟɝɨ ɫɥɭɠɛɵ. ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɢ ɬɨ, ɱɬɨ ɤɨɜɲ 
ɦɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɡɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɪɚɡ. Ⱥɥɶɬɟɪɧɚɬɢɜɨɣ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɬɨɥɶɤɨ ɟɝɨ ɩɨɥɧɚɹ ɡɚɦɟɧɚ. Ɉɞɧɚɤɨ ɫɬɨɢɦɨɫɬɶ 
ɧɨɜɨɝɨ ɤɨɜɲɚ ɡɧɚɱɢɬɟɥɶɧɨ (ɧɚ ɨɞɢɧ – ɞɜɚ ɩɨɪɹɞɤɚ) ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ.  

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɢɤɨɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɪɩɭɫɚ ɤɨɜɲɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɡɚɞɚɱɟɣ.  

  ɉɨɞ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɞɟɬɚɥɟɣ ɩɨɧɢɦɚɟɬɫɹ ɬɚɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɨɩɟɪɚɰɢɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ ɝɨɞɧɨɫɬɶ ɞɟɬɚɥɟɣ ɞɨ ɭɪɨɜɧɹ 
ɢɫɯɨɞɧɨɣ. 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

81 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɝɪɭɧɬɨɦ ɡɭɛɶɹ ɢɡɧɚɲɢɜɚɸɬɫɹ, ɭɦɟɧɶɲɚɹɫɶ ɜ 
ɪɚɡɦɟɪɚɯ ɢ ɢɡɦɟɧɹɹɫɶ ɩɨ ɮɨɪɦɟ. ɇɚɢɛɨɥɶɲɢɣ ɢɡɧɨɫ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨ ɡɚɞɧɟɣ ɝɪɚɧɢ 
ɡɭɛɚ ɢ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ — ɩɨ ɩɟɪɟɞɧɟɣ ɝɪɚɧɢ ɢ ɜ ɛɨɤɨɜɵɯ ɟɝɨ ɱɚɫɬɹɯ. 
ɉɪɢɝɨɞɧɨɫɬɶ ɡɭɛɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɫɬɟɩɟɧɶɸ ɢɡɧɨɫɚ ɩɨ 
ɡɚɞɧɟɣ ɝɪɚɧɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɟɝɨ ɞɥɢɧɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ 
ɜɵɥɟɬ. Ɂɭɛ ɜɵɛɪɚɤɨɜɵɜɚɸɬ, ɟɫɥɢ ɟɝɨ ɜɵɥɟɬ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɩɨɞɚɱɢ ɧɚ ɡɭɛ. 

ɉɨɞ ɢɡɧɨɫɨɦ ɩɪɢɧɹɬɨ ɩɨɧɢɦɚɬɶ ɩɨɫɬɟɩɟɧɧɨɟ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɪɚɡɪɭɲɟɧɢɟ 
ɦɚɬɟɪɢɚɥɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɬɟɥ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɨɬɞɟɥɟɧɢɟɦ ɨɬ ɧɢɯ 
ɱɚɫɬɢɰ. ȿɫɥɢ ɧɚ ɬɪɭɳɢɟɫɹ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɩɚɞɚɸɬ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ ɜɵɫɨɤɨɣ 
ɬɜɟɪɞɨɫɬɢ ɢɥɢ ɨɞɧɨ ɢɡ ɫɨɩɪɹɠɟɧɧɵɯ ɬɟɥ ɫɨɫɬɨɢɬ ɢɡ ɬɚɤɢɯ ɱɚɫɬɢɰ, ɬɨ ɩɨɥɭɱɚɟɦɵɣ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɬɢɯ ɬɟɥ ɢɡɧɨɫ ɧɚɡɵɜɚɟɬɫɹ ɚɛɪɚɡɢɜɧɵɦ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɢɡɧɨɫ ɩɪɨɢɫɯɨɞɢɬ ɜɟɫɶɦɚ ɢɧɬɟɧɫɢɜɧɨ. ȿɝɨ ɮɢɡɢɱɟɫɤɚɹ ɫɭɳɧɨɫɬɶ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɬɜɟɪɞɵɣ ɚɛɪɚɡɢɜ ɜ ɩɪɨɰɟɫɫɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɬɪɭɳɢɦɢɫɹ 
ɬɟɥɚɦɢ ɨɫɬɚɜɥɹɟɬ ɧɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ ɰɚɪɚɩɢɧɵ, ɨɬɞɟɥɹɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɱɚɫɬɢɰɵ ɨɬ 
ɷɬɢɯ ɬɟɥ. 

ɍɱɚɫɬɤɢ ɩɟɪɟɞɧɟɣ ɤɪɨɦɤɢ ɢ ɛɨɤɨɜɵɯ ɫɬɟɧɨɤ, ɧɚɯɨɞɹɳɢɟɫɹ ɛɨɥɶɲɭɸ ɱɚɫɬɶ 
ɜɪɟɦɟɧɢ ɜ ɤɨɧɬɚɤɬɟ ɫ ɝɨɪɧɨɣ ɦɚɫɫɵ, ɨɛɵɱɧɨ ɧɚɩɥɚɜɥɹɸɬ ɬɜɟɪɞɵɦ ɫɩɥɚɜɨɦ. ɂɧɨɝɞɚ 
ɪɨɥɶ ɷɥɟɦɟɧɬɨɜ, ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ ɢɡɧɨɫ, ɜɵɩɨɥɧɹɸɬ ɫɦɟɧɧɵɟ ɡɭɛɶɹ. 

Ⱥɪɦɢɪɨɜɚɧɢɟ ɤɨɜɲɚ ɡɭɛɶɹɦɢ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɜ ɦɚɲɢɧɚɯ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫ ɤɭɫɤɨɜɚɬɵɦ, ɤɪɟɩɤɢɦ ɢ 
ɫɥɟɠɢɜɚɸɳɢɦɫɹ ɦɚɬɟɪɢɚɥɨɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɡɭɛɶɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɤɨɜɲɚ 
ɭɜɟɥɢɱɢɜɚɸɬ ɩɨɞɜɢɠɧɨɫɬɶ ɤɭɫɤɨɜ ɝɨɪɧɨɣ ɦɚɫɫɵ ɜɧɭɬɪɢ ɲɬɚɛɟɥɹ, ɪɚɡɪɭɲɚɸɬ 
ɭɩɥɨɬɧɟɧɧɵɟ ɡɨɧɵ ɢ ɨɛɥɟɝɱɚɸɬ ɩɪɨɰɟɫɫ ɜɧɟɞɪɟɧɢɹ. 

Ɂɭɛɶɹ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɡɚɤɥɢɧɢɜɚɧɢɹ ɤɭɫɤɨɜ ɝɪɭɡɚ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɪɚɥɥɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ ɤɨɜɲɚ ɫ ɲɚɝɨɦ, ɪɚɜɧɵɦ 2 – 3-ɤɪɚɬɧɨɣ 
ɲɢɪɢɧɟ ɡɭɛɚ. 

Ɂɭɛɶɹ, ɪɚɛɨɬɚɸɳɢɟ ɜ ɤɨɧɬɚɤɬɟ ɫ ɚɛɪɚɡɢɜɧɵɦɢ ɦɟɥɤɨɨɬɛɢɬɵɦɢ ɩɨɪɨɞɚɦɢ, 
ɱɚɫɬɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɩɪɨɱɧɵɯ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ, ɪɟɠɟ- ɢɡ 
ɦɚɪɝɚɧɰɨɜɢɫɬɵɯ ɫɬɚɥɟɣ. Ɂɭɛɶɹ ɢɡ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɧɚɝɪɟɜɚɸɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɞɨ 200ɋ. Ɂɭɛɶɹ ɢɡ ɦɚɪɝɚɜɢɧɰɨɜɢɫɬɵɯ ɫɬɚɥɟɣ 
ɫɜɚɪɢɜɚɸɬ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɬɟɩɥɨɜɥɨɠɟɧɢɟ ɢ ɛɟɡ ɩɨɞɨɝɪɟɜɚ. Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɢ ɢɫɩɨɥɶɡɭɸɬ ɷɥɟɤɬɪɨɞɵ ɈɄ 83.28 ɢɥɢ ɩɪɨɜɨɥɨɤɭ ɈɄ Tubrodur 
15.40. ɇɨɜɵɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɡɭɛɶɹ ɭɩɪɨɱɧɹɸɬɫɹ ɧɚɩɥɚɜɤɨɣ ɷɥɟɤɬɪɨɞɚɦɢ 
ɈɄ 84.58 ɢɥɢ ɩɪɨɜɨɥɨɤɨɣ ɈɄ Tubrodur 15.52. 

«ɍɡɨɪ» ɧɚ ɢɡɧɚɲɢɜɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ (ɪɢɫɭɧɨɤ 5.3) ɢ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɧɚɩɥɚɜɥɟɧɧɵɦɢ ɜɚɥɢɤɚɦɢ ɨɤɚɡɵɜɚɸɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ. 
Ȼɨɥɶɲɢɧɫɬɜɭ ɩɨɝɪɭɡɨɱɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ ɩɪɢɯɨɞɢɬɫɹ ɪɚɛɨɬɚɬɶ ɫɨ ɫɦɟɫɶɸ 
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ɝɪɭɛɵɯ ɢ ɦɟɥɤɢɯ ɚɛɪɚɡɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɛɵɱɧɨ ɞɥɹ ɡɭɛɶɟɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢɦɟɧɹɸɬ «ɲɚɲɟɱɧɵɣ» ɢɥɢ «ɜɚɮɟɥɶɧɵɣ» ɭɡɨɪɵ 

 

Ɋɢɫɭɧɨɤ 5.3 -  ɇɚɩɥɚɜɥɹɟɦɵɣ «ɍɡɨɪ» ɧɚ ɢɡɧɚɲɢɜɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɡɭɛɶɟɜ 
Ɂɭɛɶɹ, ɪɚɛɨɬɚɸɳɢɟ ɫ ɚɛɪɚɡɢɜɧɵɦɢ ɤɪɭɩɧɨɫɤɭɫɤɨɜɚɬɵɦɢ ɩɨɪɨɞɚɦɢ, 

ɢɡɝɨɬɚɜɥɢɜɚɸɬ, ɜ ɨɫɧɨɜɧɨɦ, ɢɡ ɚɭɫɬɟɧɢɬɧɨ-ɦɚɪɝɚɧɰɨɜɢɫɬɵɯ ɫɬɚɥɟɣ. Ɍɚɤɢɟ 
ɦɚɬɟɪɢɚɥɵ ɫɜɚɪɢɜɚɸɬ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɩɨɞɨɝɪɟɜɟ ɞɟɬɚɥɢ.  

   Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɢ ɢɫɩɨɥɶɡɭɸɬ ɷɥɟɤɬɪɨɞɵ ɈɄ 86.08 ɢɥɢ 
ɩɪɨɜɨɥɨɤɭ ɈɄ Tubrodur 15.60. ɇɨɜɵɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɡɭɛɶɹ ɭɩɪɨɱɧɹɸɬɫɹ 
ɧɚɩɥɚɜɤɨɣ ɷɥɟɤɬɪɨɞɚɦɢ ɈɄ 84.58 ɢɥɢ ɩɪɨɜɨɥɨɤɨɣ ɈɄ Tubrodur 15.52. 

   ɒɜɵ ɧɚɤɥɚɞɵɜɚɸɬ ɜɞɨɥɶ ɢɡɧɚɲɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɪɢɫɭɧɨɤ 5.4). ɉɪɢ 
ɷɬɨɦ ɤɪɭɩɧɵɟ ɨɫɤɨɥɤɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɛɭɞɭɬ ɤɨɧɬɚɤɬɢɪɨɜɚɬɶ ɫ ɜɟɪɲɢɧɚɦɢ 
ɧɚɩɥɚɜɥɟɧɧɵɯ ɜɚɥɢɤɨɜ, ɧɟ ɜɫɬɭɩɚɹ ɜ ɤɨɧɬɚɤɬ ɫ ɦɚɬɟɪɢɚɥɨɦ ɨɫɧɨɜɵ. 

 

 

Ɋɢɫɭɧɨɤ 5.4 -  Ɋɚɫɩɨɥɨɠɟɧɢɟ ɧɚɩɥɚɜɥɹɟɦɵɯ ɲɜɨɜ ɧɚ ɢɡɧɚɲɢɜɚɟɦɵɯ 
ɩɨɜɟɪɯɧɨɫɬɹɯ ɡɭɛɶɟɜ 

 

Ⱦɥɹ ɧɚɩɥɚɜɤɢ ɡɭɛɶɟɜ ɤɨɜɲɟɣ ɉȾɆ ɩɪɢɦɟɧɹɸ ɞɭɝɨɜɭɸ ɧɚɩɥɚɜɤɭ ɩɨɞ ɫɥɨɟɦ 
ɮɥɸɫɚ (ɪɢɫɭɧɨɤ 5.5). 
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Ɋɢɫɭɧɨɤ 5.5 -  ɋɯɟɦɚ ɧɚɩɥɚɜɤɢ ɩɨɞ ɮɥɸɫɨɦ 
ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɭɱɧɨɣ ɧɚɩɥɚɜɤɨɣ ɢ ɧɚɩɥɚɜɤɨɣ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ, 

ɧɚɩɥɚɜɤɚ ɩɨɞ ɮɥɸɫɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, 
ɦɢɧɢɦɚɥɶɧɵɦ (0,5-3%) ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɡɚɤɪɵɬɚɹ ɞɭɝɚ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɟɟ ɬɟɩɥɨɜɨɝɨ ɢ ɫɜɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɛɪɵɡɝ ɢ ɜɨɡɦɨɠɧɵɯ 
ɜɵɩɥɟɫɤɨɜ ɦɟɬɚɥɥɚ ɢɡ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ.  

ɉɪɢ ɧɚɩɥɚɜɤɟ ɩɨɞ ɮɥɸɫɨɦ (ɪɢɫɭɧɨɤ 5.5) ɞɭɝɚ ɝɨɪɢɬ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɨɦ ɢ 
ɢɡɞɟɥɢɟɦ, ɤ ɤɨɬɨɪɨɦɭ ɩɨɞɜɟɞɟɧ ɬɨɤ, ɢ ɨɛɪɚɡɭɟɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ ɜɚɧɧɨɱɤɭ 
ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. ɇɚɩɥɚɜɥɹɟɦɵɣ ɭɱɚɫɬɨɤ ɩɨɤɪɵɜɚɟɬ ɬɨɥɫɬɵɣ ɫɥɨɣ 
ɫɵɩɭɱɟɝɨ ɮɥɸɫɚ. Ⱦɭɝɚ ɱɚɫɬɢɱɧɨ ɪɚɫɩɥɚɜɥɹɟɬ ɮɥɸɫ ɢ ɝɨɪɢɬ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɫ 
ɷɥɚɫɬɢɱɧɨɣ ɨɛɨɥɨɱɤɨɣ ɢɡ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɮɥɸɫɚ – ɲɥɚɤɚ. Ɋɚɫɩɥɚɜɥɟɧɧɵɣ ɲɥɚɤ 
ɧɚɞɟɠɧɨ ɢɡɨɥɢɪɭɟɬ ɠɢɞɤɢɣ ɢ ɩɟɪɟɝɪɟɬɵɣ ɦɟɬɚɥɥ ɨɬ ɝɚɡɨɜ ɜɨɡɞɭɯɚ, ɩɪɟɞɭɩɪɟɠɞɚɟɬ 
ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɬɟɩɥɚ ɞɭɝɢ. ɉɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ 
ɦɟɬɚɥɥɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚɩɥɚɜɥɟɧɧɵɣ ɜɚɥɢɤ, ɩɨɤɪɵɬɵɣ ɲɥɚɤɨɜɨɣ ɤɨɪɤɨɣ ɢ ɧɟ 
ɪɚɫɩɥɚɜɢɜɲɢɦɫɹ ɮɥɸɫɨɦ.  

Ʉɟɪɚɦɢɱɟɫɤɢɟ ɮɥɸɫɵ ȺɇɄ-18, ȺɇɄ-19 ɢ ɀɋɇ-1, ɤɪɨɦɟ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ 
ɢ ɲɥɚɤɨɨɛɪɚɡɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɫɨɞɟɪɠɚɬ ɥɟɝɢɪɭɸɳɢɟ ɞɨɛɚɜɤɢ – ɮɟɪɪɨɫɩɥɚɜɵ. 
ɉɪɢ ɧɚɩɥɚɜɤɟ ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɨɣ ɩɪɨɜɨɥɨɤɨɣ ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ 
ɬɜɟɪɞɨɫɬɶ ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. 

ɉɨ ɬɚɛɥɢɰɟ 5.8 ɜɵɛɢɪɚɸɬɫɹ ɪɟɠɢɦɵ ɧɚɩɥɚɜɤɢ. 
Ɍɚɛɥɢɰɚ 5.8 - Ɋɟɠɢɦɵ ɧɚɩɥɚɜɤɢ 

Ɍɨɥɳɢɧɚ 
ɧɚɩɥɚɜɥɹɟɦɨɝɨ 

ɫɥɨɹ, ɦɦ 

Ⱦɢɚɦɟɬɪ 
ɷɥɟɤɬɪɨɞɚ, 

ɦɦ 

ɑɢɫɥɨ 
ɧɚɩɥɚɜɥɹɟɦɵɯ 

ɫɥɨɟɜ 

ɋɢɥɚ ɬɨɤɚ 
Ⱥ 

Ⱦɨ 1,5 3 4 80-100 

Ⱦɨ 5 4-5 1-2 130-180 

ɋɜ. 5 5-6 2 ɢ ɛɨɥɟɟ 180-240 
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ɇɚɩɥɚɜɤɭ ɩɪɨɢɡɜɨɞɹɬ ɫɩɥɨɲɧɵɦɢ ɩɪɨɜɨɥɨɱɧɵɦɢ ɢɥɢ ɥɟɧɬɨɱɧɵɦɢ 
ɷɥɟɤɬɪɨɞɚɦɢ, ɩɨɤɪɵɬɵɦɢ ɨɛɦɚɡɤɨɣ, ɥɢɛɨ ɜ ɫɜɚɪɨɱɧɭɸ ɜɚɧɧɭ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɜɜɨɞɹɬ ɫɩɟɰɢɚɥɶɧɵɟ ɮɥɸɫɵ. ɋɨɫɬɚɜɵ ɨɛɦɚɡɨɤ ɢ ɮɥɸɫɨɜ ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ 
ɥɟɝɢɪɭɸɳɢɟ ɩɪɢɦɟɫɢ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɪɟɛɭɟɦɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɫɥɨɹ ɦɟɬɚɥɥɚ. 

Ⱦɟɬɚɥɢ, ɩɨɞɥɟɠɚɳɢɟ ɧɚɩɥɚɜɤɟ, ɬɳɚɬɟɥɶɧɨ ɨɱɢɳɚɸɬ ɨɬ ɝɪɹɡɢ, ɦɚɫɥɚ, 
ɩɪɨɞɭɤɬɨɜ ɤɨɪɪɨɡɢɢ ɢ ɤɪɚɫɤɢ. ȿɫɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɧɚɩɥɚɜɤɢ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ, ɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɫɨɱɟɬɚɬɶ ɫ ɧɢɦ ɨɱɢɫɬɢɬɟɥɶɧɵɣ ɨɬɠɢɝ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɛɵɫɬɪɨɟ ɜɵɝɨɪɚɧɢɟ ɦɚɫɥɚ 
ɧɟ ɬɨɥɶɤɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ, ɧɨ ɢ ɢɡ ɩɨɪ, ɪɚɤɨɜɢɧ ɢ ɬɪɟɳɢɧ. ɉɨɫɥɟ ɨɬɠɢɝɚ 
ɨɤɫɢɞɵ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ, ɭɞɚɥɹɸɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɳɟɬɤɨɣ. 
Ɇɟɬɚɥɥ ɧɚɩɥɚɜɥɹɸɬ ɧɚ ɨɱɢɳɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ.  

Ⱦɥɹ ɧɟɛɨɥɶɲɢɯ ɞɟɬɚɥɟɣ ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɨɝɪɟɬɶ ɬɨɥɶɤɨ ɭɱɚɫɬɨɤ ɧɚɱɚɥɚ 
ɧɚɩɥɚɜɤɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɪɨɤ ɷɥɟɤɬɪɨɞɨɜ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɞɟɬɚɥɢ ɩɪɨɜɨɞɹɬ ɜ ɩɟɱɚɯ ɢɥɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ Ɍȼɑ 
ɜ ɢɧɞɭɤɬɨɪɚɯ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɦɟɫɬɧɵɣ ɩɨɞɨɝɪɟɜ ɝɚɡɨɩɥɚɦɟɧɧɵɦɢ ɝɨɪɟɥɤɚɦɢ. 

ɇɚɩɥɚɜɤɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɧɟɩɪɟɪɵɜɧɨ, ɬɚɤ, ɱɬɨɛɵ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɞɨɝɪɟɜɚ ɞɟɬɚɥɢ ɧɟ ɫɧɢɠɚɥɚɫɶ ɛɨɥɟɟ ɱɟɦ ɧɚ 100ɋ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɢ ɩɨɫɱɢɬɚɧɨ ɤɨɥɢɱɟɫɬɜɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ - 9 ɷɤɫɤɚɜɚɬɨɪɨɜ ɦɚɪɤɢ KOMATSU PC-750, 2 
ɛɭɪɨɜɵɯ ɫɬɚɧɤɚ ɦɚɪɤɢ ȻɌɋ-150 (ɩɨ ɨɞɧɨɦɭ ɧɚ ɩɨɥɟɡɧɨɟ ɢɫɤɨɩɚɟɦɨɟ ɢ ɜɫɤɪɵɲɧɵɟ 
ɩɨɪɨɞɵ) ɢ 8 ɛɭɥɶɞɨɡɟɪɨɜ ɦɚɪɤɢ Komatsu D65EX-16 (ɩɨ ɱɟɬɵɪɟ ɧɚ ɩɨɥɟɡɧɨɟ 
ɢɫɤɨɩɚɟɦɨɟ ɢ ɜɫɤɪɵɲɧɵɟ ɩɨɪɨɞɵ). Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜɢɞɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɪɟɦɨɧɬɨɜ 
ɞɥɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤɠɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɪɟɦɨɧɬɧɨɣ ɛɚɡɵ ɢ 
ɩɨɫɱɢɬɚɧɵ ɟɟ ɩɚɪɚɦɟɬɪɵ. Ⱦɥɹ ɪɟɦɨɧɬɚ ɜɵɛɪɚɧɚ ɢɡɧɚɲɢɜɚɟɦɚɹ ɞɟɬɚɥɶ – ɡɭɛɶɹ 
ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɫɨɫɬɚɜɥɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɟɦɨɧɬɚ ɞɚɧɧɨɣ ɞɟɬɚɥɢ, ɚ 
ɬɚɤɠɟ ɨɩɢɫɚɧ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɭɛɶɟɜ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɭɛɶɟɜ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ ɧɚɯɨɞɢɬɫɹ 
ɜ ɩɪɢɥɨɠɟɧɢɢ 3. 
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6. ɋɩɟɰɢɚɥɶɧɚɹ ɱɚɫɬɶ. Ɇɨɞɟɪɧɢɡɚɰɢɹ ɛɭɪɢɥɶɧɨɣ ɝɨɥɨɜɤɢ ɇȻ-1Ɇ 

6.1 ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɛɭɪɟɧɢɹ 

 

ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɛɭɪɟɧɢɹ ɜɵɪɚɠɚɟɬɫɹ ɜ 
ɩɨɜɵɲɟɧɢɢ ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ, ɫɧɢɠɟɧɢɢ ɷɧɟɪɝɨɟɦɤɨɫɬɢ, ɭɜɟɥɢɱɟɧɢɢ 
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɬɨɣɤɨɫɬɶ 
ɢɧɫɬɪɭɦɟɧɬɚ ɫɜɹɡɚɧɚ ɫɨ ɫɤɨɪɨɫɬɶɸ ɛɭɪɟɧɢɹ ɢ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ, ɩɨɷɬɨɦɭ ɞɥɹ 
ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɩɨɜɵɲɟɧɢɢ   ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɛɭɪɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɨɜɦɟɫɬɧɨɟ ɜɥɢɹɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɛɭɪɨɜɨɣ ɲɬɚɧɝɢ, 
ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ ɢ ɫɬɨɣɤɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ. 

 
 

6.2 Ⱥɧɚɥɢɡ ɫɩɨɫɨɛɨɜ ɩɨɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ ɢ ɫɬɨɣɤɨɫɬɢ                     
ɢɧɫɬɪɭɦɟɧɬɚ 
 

ɉɪɨɰɟɫɫ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɜɪɚɳɚɬɟɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɫɤɨɪɨɫɬɶɸ 
ɛɭɪɟɧɢɹ, ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ, ɨɫɟɜɵɦ ɭɫɢɥɢɟɦ, ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ 
ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ ɢɧɫɬɪɭɦɟɧɬɚ. ɋɚɦɵɦ ɜɚɠɧɵɦ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ 
ɛɭɪɟɧɢɹ, ɚ ɞɪɭɝɢɟ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɤɫɢɦɭɦ ɟɝɨ ɡɧɚɱɟɧɢɹ. Ɋɟɝɭɥɢɪɭɟɦɵɦɢ 
ɢɡ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɹɜɥɹɸɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɭɫɢɥɢɟ ɩɨɞɚɱɢ ɟɝɨ ɧɚ ɡɚɛɨɣ.  

ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɟɝɨ ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ – 

ɬɟɯɧɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɩɨ ɭɫɬɚɧɨɜɥɟɧɢɸ ɫɨɱɟɬɚɧɢɹ ɪɟɝɭɥɢɪɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 
ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɜɚɪɢɚɧɬɚ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ: ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɧɟɡɚɜɢɫɢɦɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɢɜɨɞɚ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɦɨɳɧɨɫɬɢ ɧɚ 
ɩɨɞɚɱɭ ɢ ɪɟɡɚɧɢɟ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɦɢɧɢɦɭɦɚ ɫɬɨɢɦɨɫɬɢ ɨɩɟɪɚɰɢɢ ɢ 
ɜɵɞɟɪɠɢɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɟɧɢɹ ɛɥɢɡɤɢɦɢ ɤ ɨɩɬɢɦɚɥɶɧɵɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ ɢ ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɢɧɫɬɪɭɦɟɧɬɚ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ 
ɫɩɨɫɨɛɚ ɧɟɨɛɯɨɞɢɦɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɫɧɚɛɠɟɧɧɚɹ ɛɥɨɤɚɦɢ ɚɜɬɨɦɚɬɢɤɢ ɢɥɢ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ, ɚ ɛɭɪɢɥɶɧɚɹ ɦɚɲɢɧɚ ɫɧɚɛɠɚɟɬɫɹ ɩɪɢ ɷɬɨɦ ɞɚɬɱɢɤɚɦɢ ɞɥɹ 
ɡɚɦɟɪɨɜ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɟɧɢɹ.  

Ɇɢɧɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ – ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ ɫ 
ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɢɡɧɨɫɚ ɢɧɫɬɪɭɦɟɧɬɚ. ɗɬɨɬ 
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Ʌɢɫɬ 

86 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

ɫɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɚɜɬɨɪɟɝɭɥɹɬɨɪɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢɥɢ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɦɚɲɢɧɵ ɤ ɫɚɦɨɪɟɝɭɥɢɪɨɜɚɧɢɸ, ɡɚɥɨɠɟɧɧɨɣ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɫɚɦɨɣ 
ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ.  

Ⱥɧɚɥɢɡ ɢɡɜɟɫɬɧɵɯ ɫɯɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɨɫɧɨɜɧɨɦ, 
ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɩɭɬɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ:  

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɜɢɧɬɨɜɨɣ ɩɨɞɚɱɢ; 
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨ – ɥɢɛɨ ɩɧɟɜɧɨɩɨɪɲɧɟɜɨɣ ɩɨɞɚɱɢ. 
ɍɩɪɚɜɥɟɧɢɟ ɪɟɠɢɦɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɫɨ ɫɜɨɛɨɞɧɨɣ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɧɚɱɚɥɢ ɡɚɧɢɦɚɬɶɫɹ ɫ 1957 ɝɨɞɚ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ 
ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ ɲɥɚ ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɨɛɴɟɦɧɵɯ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫɨ 
ɫɥɟɠɟɧɢɟɦ ɡɚ ɜɧɟɲɧɢɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ, ɥɢɛɨ ɤɚɤ ɫɚɦɨɧɚɫɬɪɚɢɜɚɸɳɢɟɫɹ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɷɬɢɯ ɩɪɟɞɥɨɠɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɨɥɶɤɨ 
ɫɬɚɛɢɥɢɡɚɰɢɸ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɟё ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢ ɡɚɳɢɬɭ 
ɞɜɢɝɚɬɟɥɹ ɨɬ ɩɟɪɟɝɪɭɡɨɤ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɟɪɥɚɦɢ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟɣ 
ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɟɣ ɝɢɛɤɨɫɬɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

ɉɪɢɦɟɧɟɧɢɟ ɜ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧɚɯ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨɡɜɨɥɢɥɨ 
ɫɨɡɞɚɬɶ ɫɚɦɨɧɚɫɬɪɚɢɜɚɸɳɢɟɫɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɜɚɪɢɚɧɬɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɜɵɫɲɟɦɭ 
ɤɥɚɫɫɭ ɫɢɫɬɟɦ, ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɞɜɭɯ ɬɢɩɨɜ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɝɞɟ ɞɥɹ 
ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɫɬɪɟɦɭɦ-ɪɟɝɭɥɹɬɨɪ ɲɚɝɨɜɨɝɨ ɬɢɩɚ, ɚ 
ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɢɡɦɟɧɹɟɬɫɹ ɜɪɭɱɧɭɸ ɩɨ ɦɚɧɨɦɟɬɪɭ. ȼ ɤɚɱɟɫɬɜɟ ɨɰɟɧɤɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɛɭɪɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫ ɬɚɤɨɣ ɫɢɫɬɟɦɨɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɩɪɢɧɢɦɚɥɢ ɤɪɢɬɟɪɢɢ ɥɢɛɨ ɦɢɧɢɦɚɥɶɧɵɯ ɭɞɟɥɶɧɵɯ ɷɧɟɪɝɨɡɚɬɪɚɬ, ɥɢɛɨ ɦɚɤɫɢɦɭɦɚ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ. ȼ ɫɥɟɞɫɬɜɢɢ ɷɬɨɝɨ ɫɢɫɬɟɦɚ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɟ ɜɫɟɝɞɚ ɫɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɧɚɫɬɪɨɣɤɭ ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ ɧɚ 
ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ, ɬɚɤ ɤɚɤ ɨɬɞɚɜɚɹ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɞɧɨɦɭ ɤɪɢɬɟɪɢɸ ɦɨɠɧɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɯɭɞɲɢɬɶ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ. ɇɚɢɛɨɥɟɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɣ, ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫɚɦɨɧɚɫɬɪɚɢɜɚɸɳɭɸɫɹ ɫɢɫɬɟɦɭ, 
ɨɫɧɨɜɭ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ ɞɚɬɱɢɤ ɡɚɛɨɣɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɭɫɥɨɜɢɹ ɛɭɪɟɧɢɹ ɢ ɫɨɫɬɨɹɧɢɟ ɪɟɡɰɚ. ɉɨɷɬɨɦɭ ɫɢɝɧɚɥ ɫ ɞɚɬɱɢɤɚ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ 
ɫɢɝɧɚɥɨɦ ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ ɢ ɩɪɢ ɢɯ ɪɚɜɟɧɫɬɜɟ ɩɨ ɤɚɧɚɥɚɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Ɋɨɫ ɢ nɨɛ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɣ ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɪɟɠɢɦ ɛɭɪɟɧɢɹ.  
Иɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɢɬ ɫɚɦɨɧɚɫɬɪɚɢɜɚɸɳɚɹɫɹ ɫɢɫɬɟɦɚ, ɫ 
ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɨɫɟɜɨɦɭ ɭɫɢɥɢɸ ɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ.  
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Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɨɩɬɢɦɚɥɶɧɨɦ 
ɭɪɨɜɧɟ ɫ ɩɨɥɭɱɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ, ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɛɭɪɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɝɪɭɩɩɭ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɟɥɢɱɢɧɵ 
ɢɡɦɟɧɹɬɶ ɪɟɝɭɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɡɚɛɨɣɧɵɯ ɦɚɲɢɧ. Ⱦɚɧɧɚɹ ɡɚɞɚɱɚ ɦɨɠɟɬ ɛɵɬɶ 
ɪɟɚɥɢɡɨɜɚɧɚ ɪɚɡɥɢɱɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ:  

- ɩɪɢɦɟɧɟɧɢɟɦ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɫ ɚɞɚɩɬɢɜɧɵɦ ɩɪɢɜɨɞɨɦ; 
- ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɛɭɪɟɧɢɹ; 
- ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɪɢɜɨɞɚ, ɭɩɪɚɜɥɹɟɦɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ 

ɩɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ.  
Ɋɚɫɫɦɨɬɪɢɦ ɜɤɪɚɬɰɟ ɤɚɠɞɵɣ ɢɡ ɩɪɟɞɥɚɝɚɟɦɵɯ ɩɭɬɟɣ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ. 

Ⱥɞɚɩɬɢɜɧɵɣ ɩɪɢɜɨɞ — ɷɬɨ ɩɪɢɜɨɞ ɫɩɨɫɨɛɧɵɣ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɜɨɢ ɪɚɛɨɱɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɭɥɭɱɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨɛ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɦɚɲɢɧɵ. ȼ ɫɭɳɧɨɫɬɢ, ɚɞɚɩɬɢɜɧɵɟ ɦɟɯɚɧɢɡɦɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɥɨɜɵɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɫɨɜɦɟɳɚɸɳɢɟ ɜ ɫɟɛɟ ɢ ɮɭɧɤɰɢɢ ɩɪɢɜɨɞɚ. Ɍɨ ɟɫɬɶ ɷɬɨ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɟ ɪɟɲɟɧɢɟ 
ɩɪɢɜɨɞɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɤɚɱɟɫɬɜɨɦ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɢ 
ɩɪɢɜɨɞɚ. ɉɪɢɱɟɦ ɩɪɢɦɟɧɟɧɢɟ ɚɞɚɩɬɢɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɞɚɟɬ 
ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɢ ɧɚɞɟɠɧɵɟ ɪɟɲɟɧɢɹ, ɱɟɦ ɢɡɜɟɫɬɧɵɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ.  

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɛɭɪɟɧɢɹ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬ 
ɧɚɥɢɱɢɟ ɫɢɫɬɟɦɵ ɫɥɟɠɟɧɢɹ ɡɚ ɪɚɛɨɱɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ, 
ɫɢɫɬɟɦɵ ɫɪɚɜɧɟɧɢɹ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɨɩɬɢɦɚɥɶɧɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɚ ɛɭɪɢɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɜɜɟɞɟɧɢɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɣ ɦɟɠɞɭ 
ɪɚɛɨɱɢɦɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ. Ⱦɚɧɧɵɟ ɫɢɫɬɟɦɵ 
ɢɦɟɸ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɭɬɶ ɪɚɡɜɢɬɢɹ. Ɉɧɢ ɫɩɨɫɨɛɧɵ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɪɟɲɚɬɶ 
ɡɚɞɚɱɭ ɩɨ ɩɨɞɞɟɪɠɚɧɢɸ ɪɚɰɢɨɧɚɥɶɧɵɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɪɚɳɚɬɟɥɶɧɨɝɨ 
ɛɭɪɟɧɢɹ ɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɹɬɶ ɛɭɪɢɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫ ɩɪɢɜɨɞɨɦ, 
ɢɦɟɸɳɢɦ ɦɹɝɤɢɟ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɉɞɧɚɤɨ ɜɦɟɫɬɨ ɫɢɫɬɟɦɵ 
ɫɪɚɜɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɪɚɰɢɨɧɚɥɶɧɵɟ, ɚ ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ ɢ ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɧɚ ɨɫɧɨɜɟ ɢɧɮɨɪɦɚɰɢɢ ɩɨɥɭɱɚɟɦɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ ɲɩɭɪɚ.  

ɇɚ ɨɫɧɨɜɟ ɪɚɧɟɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɭɫɢɥɢɹ ɩɨɞɚɱɢ, ɜɥɢɹɟɬ ɧɚ 
ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ. ɇɨ ɞɨ ɫɟɝɨɞɧɹɲɧɟɝɨ ɞɧɹ ɧɟ ɭɞɚɥɨɫɶ ɪɚɡɪɚɛɨɬɚɬɶ ɚɞɟɤɜɚɬɧɨɣ 
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ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. ɇɚɩɪɢɦɟɪ, Ⱥɥɢɦɨɜɵɦ, Ⱦɜɨɪɧɢɤɨɜɵɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɩɪɟɞɟɥɹɬɶ ɡɧɚɱɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɚɫɬɨɦ ɜɪɚɳɟɧɢɹ ɩɨ ɡɚɜɢɫɢɦɨɫɬɹɦ:  

nɨɛ=2200/f   ɞɥɹ ɩɨɪɨɞ f≤3, 
nɨɛ=700-50f  ɞɥɹ ɩɨɪɨɞ f=5÷10, 

ɝɞɟ f – ɩɨɤɚɡɚɬɟɥɶ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞɵ ɩɨ ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ Ɇ. Ɇ.  ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ.   
ȼ ɞɚɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɹɯ ɩɨɫɬɨɹɧɧɵɦɢ ɱɢɫɥɨɜɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɭɱɬɟɧɵ 

ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɪɨɦɟ ɡɧɚɱɟɧɢɹ 
ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ ɩɨ ɲɤɚɥɟ ɩɪɨɮ. Ɇ. Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ. ɇɨ ɜ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ 
ɲɩɭɪɚ ɤɪɟɩɨɫɬɶ ɩɨɪɨɞɵ ɦɨɠɟɬ ɢɡɦɟɧɹɟɬɫɹ ɢ ɧɚ ɷɬɨɦ ɨɫɧɨɜɚɧɢɢ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, 
ɱɬɨ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɞɚɠɟ ɨɞɧɨɝɨ ɲɩɭɪɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨɣ. 
Ɍɚɤɠɟ ɜ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶ ɢ ɚɛɪɚɡɢɜɧɨɫɬɶ ɩɨɪɨɞɵ, ɱɬɨ ɫɢɥɶɧɨ 
ɜɥɢɹɟɬ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ. Ⱦɚɠɟ ɜ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ ɨɞɧɨɪɨɞɧɨɣ 
ɩɨɪɨɞɵ ɫ ɩɨɫɬɨɹɧɧɨɣ ɚɛɪɚɡɢɜɧɨɫɬɶɸ ɪɚɛɨɱɢɣ ɢɧɫɬɪɭɦɟɧɬ ɜɫɟ ɪɚɜɧɨ 
ɢɡɧɚɲɢɜɚɟɬɫɹ, ɬɨ ɟɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɥɨɳɚɞɤɚ ɡɚɬɭɩɥɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɩɭɬɢ ɬɪɟɧɢɹ, ɭɦɟɧɶɲɟɧɢɸ ɲɢɪɢɧɵ ɫɧɢɦɚɟɦɨɣ ɫɬɪɭɠɤɢ ɢ ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɧɨɫɚ ɢɧɫɬɪɭɦɟɧɬɚ ɨɬ 
ɚɛɪɚɡɢɜɧɨɫɬɢ ɩɨɪɨɞɵ ɧɨɫɢɬ ɤɪɢɜɨɥɢɧɟɣɧɵɣ, ɦɨɧɨɬɨɧɧɵɣ ɭɛɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ. 
Ⱥɧɚɥɢɡ ɩɨɫɜɹɳɟɧɧɵɯ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɪɚɛɨɬ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ: ɩɪɚɜɢɥɶɧɵɣ 
ɜɵɛɨɪ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 
ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɟɝɨ ɫɬɨɣɤɨɫɬɶ ɢ ɭɦɟɧɶɲɢɬɶ ɪɚɫɯɨɞ.  

 

 

6.3 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɚɥɝɨɪɢɬɦɚ ɩɪɨɝɪɚɦɦɵ 
ɩɪɨɰɟɫɫɚ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɤɚɮɟɞɪɟ ɇȽɆɢɈ 

ɘɊȽɌɍ (ɇɉɂ) Ɇɢɪɧɵɦ ɋ. Ƚ. ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɜɟɥɢɱɢɧɵ 
ɭɫɢɥɢɹ ɩɨɞɚɱɢ ɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚ ɪɟɡɰɟ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɩɪɟɞɟɥɹɸɳɢɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɢ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɪɟɡɰɟ [44]. ɗɬɢ ɡɚɜɢɫɢɦɨɫɬɢ 
ɢɦɟɸɬ ɜɢɞ:  

 
  мɇ ,10К2)rr(SК96,0FКrɊ071,0Ɇ

ɇ ,1К)r-(rSkn81,0FКɊn127,0Ɋ
3

ɝpcкɡɚɬɞк
30,0

ɨɛкɪ

zɪɫк
0,45
ɨɛɡɚɬɞк

40,0
ɨɛɭ






       (6.1) 

ɝɞɟ: nɨɛ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɭɪɨɜɨɣ ɲɬɚɧɝɢ, ɨɛ/ɦɢɧ; 
        Ɋɤ – ɤɨɧɬɚɤɬɧɚɹ ɩɪɨɱɧɨɫɬɶ ɛɭɪɢɦɨɣ ɩɨɪɨɞɵ, Ɇɉɚ;  
        Fɡɚɬ – ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɤɢ ɡɚɬɭɩɥɟɧɢɹ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɦ2; 

        Ʉɫɤ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɚɥɵɜɚɧɢɹ ɩɨɪɨɞɵ; 
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        S – ɭɞɟɥɶɧɚɹ ɩɨɞɚɱɚ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɡɚɛɨɣ ɧɚ ɨɛɨɪɨɬ ɲɬɚɧɝɢ, ɨɛ/ɦɦ; 
        r – ɪɚɞɢɭɫ ɪɟɡɰɚ, ɦɦ; 
        rɪ – ɪɚɞɢɭɫ ɪɚɫɫɟɱɤɢ ɪɟɡɰɚ, ɦɦ; 
        Ʉɞ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɦɟɠɞɭ ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɱɧɨɫɬɶɸ 
ɩɨɪɨɞɵ ɢ ɭɫɢɥɢɟɦ, ɡɚɬɪɚɱɢɜɚɟɦɵɦ ɧɚ ɞɪɨɛɥɟɧɢɟ ɩɨɪɨɞɵ; 
        Ʉ1ɝ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɶ ɝɟɨɦɟɬɪɢɢ ɪɟɠɭɳɟɣ ɱɚɫɬɢ 
ɪɟɡɰɚ ɩɪɢ ɪɚɫɱɟɬɟ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ; 
        Ʉ2ɝ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɟɣ ɨɫɨɛɟɧɧɨɫɬɶ ɝɟɨɦɟɬɪɢɢ ɩɪɢ ɪɚɫɱɟɬɟ 
ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚ ɪɟɡɰɟ.  

Ⱦɥɹ ɪɟɡɰɨɜ ɫ ɩɥɨɫɤɨɣ ɩɟɪɟɞɧɟɣ ɝɪɚɧɟɣ ɢ ɧɟɫɥɨɠɧɨɣ ɝɟɨɦɟɬɪɢɟɣ ɪɟɠɭɳɟɣ 
ɱɚɫɬɢ (Ȼɂ-741, Ɋɉ-42) ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ1ɝ ɢ Ʉ2ɝ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ:  

1
ɝ ɪ

cos sinК1 sin
2sin sin( ) c

   
  
 

  
 

,                                                                        (6.2) 

1
ɝ

sin cosК2
2sin sin( )

  
  
 


 

,                                                                                        (6.3) 

ɝɞɟ: γ- ɭɝɨɥ ɪɟɡɚɧɢɹ, ɝɪɚɞ.; 
        Ĳ – ɭɝɨɥ ɫɤɚɥɵɜɚɧɢɹ ɩɨɪɨɞɵ ɩɟɪɟɞɧɟɣ ɝɪɚɧɶɸ ɪɟɡɰɚ, ɝɪɚɞ.; 
        φɫɪ – ɤɨɧɰɟɜɨɣ ɭɝɨɥ, ɝɪɚɞ.; 
        ȝ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɧɚɩɥɚɜɤɢ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ ɨ ɩɨɪɨɞɭ.  

ɉɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɮɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɢ ɤɪɭɬɹɳɟɝɨ 
ɦɨɦɟɧɬɚ ɩɪɢ ɛɭɪɟɧɢɢ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɜ ɦɨɧɨɝɪɚɮɢɢ [ ]   ɬɟɦ, ɱɬɨ 
ɜ ɧɢɯ ɜɜɟɞɟɧ ɜɚɠɧɵɣ ɩɚɪɚɦɟɬɪ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɭɪɨɜɨɣ ɲɬɚɧɝɢ nɨɛ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɫ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ ɩɭɬɟɦ ɩɨɞɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ɛɭɪɨɜɨɣ ɲɬɚɧɝɢ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢɦɟɟɬ ɜɢɞ:  




















)КɉИɊ,n(ɊfV

)Т,КɉИ,ɚ,Ɋ(fn

)n,КɉИ,ɚ,Ɋ(fɆ
)n,КɉИ,ɚ,(ɊfɊ

кɨɛɨɫ,ɛ

кɨɛ

ɨɛккɪ

ɨɛкɭ

                                                                             (6.4) 

ɝɞɟ: ɚ – ɚɛɪɚɡɢɜɧɨɫɬɶ ɩɨɪɨɞɵ; 
       Ʉɉɂ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɢɧɫɬɪɭɦɟɧɬɨɜ; 
       Ɍ – ɤɨɧɬɚɤɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ; 
       Ɋɨɫ – ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɪɟɡɰɟ. 

Ⱦɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɨɥɨɠɟɧɢɹɦɢ:  
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- ɩɨ ɜɟɥɢɱɢɧɟ ɫɧɢɦɚɟɦɨɣ ɫɬɪɭɠɤɢ ɪɟɠɭɳɟɣ ɤɪɨɦɤɨɣ ɢɧɫɬɪɭɦɟɧɬɚ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɵ: 

  31
кмɚɯ 44/Ɋ3,12S  ;                                                                                (6.5) 

- ɩɨ ɜɟɥɢɱɢɧɟ ɫɧɢɦɚɟɦɨɣ ɫɬɪɭɠɤɢ ɪɟɠɭɳɟɣ ɤɪɨɦɤɨɣ ɢɧɫɬɪɭɦɟɧɬɚ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɨɬɤɚɥɵɜɚɟɦɵɯ ɮɪɚɤɰɢɣ ɩɨɪɨɞɵ: 

 ш
22

шмɚɯ R,350r85,0R85,1sinmS  ,                                          (6.6) 

ɝɞɟ: m – ɱɢɫɥɨ ɩɟɪɶɟɜ ɪɟɡɰɚ; 
- ɩɨ ɨɫɟɜɨɦɭ ɭɫɢɥɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ 

ɩɨɪɨɞɵ:  

к
min
ɨɫ Ɋ4P  ;                                                                                                    (6.7) 

- ɩɨ ɨɫɟɜɨɦɭ ɭɫɢɥɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɭɪɨɜɨɣ 
ɲɬɚɧɝɢ: 

 кɇ ),2520(Ɋмɚɯ
ɨɫ  ;                                                                                      (6.8) 

- ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɲɬɚɧɝɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ 
ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ ɩɨɪɨɞɵ: 

к

5

ɪɚɰ Ɋ
104

n


 ;                                                                                                  (6.9) 

- ɩɨ ɤɪɢɬɢɱɟɫɤɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɲɬɚɧɝɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ: 

3
ɨɫ

кɪ
lɊ

IЕ48
300n




  ,                                                                                    (6.10) 

ɝɞɟ: ȿ – ɦɨɞɭɥɶ ɘɧɝɚ, ɇ/ɦɦ2; 
        I – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɛɭɪɨɜɨɣ ɲɬɚɧɝɢ; 
        l – ɞɥɢɧɚ ɛɭɪɨɜɨɣ ɲɬɚɧɝɢ, ɦ. 
 

 

6.4 ɂɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɰɢɨɧɚɥɶɧɵɯ ɪɟɠɢɦɨɜ 
ɛɭɪɟɧɢɹ ɩɨ ɩɨɪɨɞɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ ɡɚɛɨɟ 
 

ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɬɜɟɱɚɟɬ 
ɩɪɢɧɰɢɩɚɦ ɚɞɟɤɜɚɬɧɨɫɬɢ, ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ, ɫ ɟɟ ɩɨɦɨɳɶɸ, ɩɪɨɢɡɜɟɫɬɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɠɢɦɨɜ ɛɭɪɟɧɢɹ ɩɨ ɩɨɪɨɞɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ 
ɡɚɛɨɟ ɲɚɯɬɵ «Ɋɨɫɬɨɜɫɤɚɹ».  

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ ɜ ɩɪɨɝɪɚɦɦɭ 
ɹɜɥɹɸɬɫɹ:  
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- ɩɚɪɚɦɟɬɪɵ ɛɭɪɢɦɨɣ ɩɨɪɨɞɵ ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɪɟɚɥɶɧɨɝɨ ɡɚɛɨɹ 
(ɤɨɧɬɚɤɬɧɚɹ ɩɪɨɱɧɨɫɬɶ, ɚɛɪɚɡɢɜɧɨɫɬɶ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, 
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɚɥɵɜɚɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ 
ɞɪɨɛɥɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɜɟɪɥɟɧɢɸ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɩɨ 
ɩɟɪɟɞɧɟɣ ɝɪɚɧɢ ɪɟɡɰɚ, ɭɝɨɥ ɫɤɚɥɵɜɚɧɢɹ ɩɨɪɨɞɵ; 

- ɩɚɪɚɦɟɬɪɵ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɛɭɪɨɜɨɝɨ ɪɟɡɰɚ Ɋɉ-
42 (ɪɚɞɢɭɫ ɪɟɡɰɚ, ɪɚɞɢɭɫ ɪɚɫɫɟɱɤɢ ɪɟɡɰɚ, ɦɟɪɧɵɣ ɪɚɞɢɭɫ ɪɟɡɰɚ, ɭɝɨɥ ɪɟɡɚɧɢɹ, ɭɝɨɥ 
ɡɚɨɫɬɪɟɧɢɹ, ɤɨɧɰɟɜɨɣ ɢ ɩɟɪɟɞɧɢɣ ɭɝɥɵ, ɱɢɫɥɨ ɩɟɪɶɟɜ ɪɟɡɰɚ, ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɮɨɪɦɵ ɪɟɡɰɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɧɨɫɚ 
ɪɟɡɰɚ ɩɪɢ ɛɭɪɟɧɢɢ, ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɢɡɧɨɫ ɪɟɡɰɚ; 

- ɩɚɪɚɦɟɬɪɵ ɦɚɲɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
ɛɭɪɨɩɨɝɪɭɡɨɱɧɨɣ ɦɚɲɢɧɵ 2ɉɇȻ-2Ȼ ɫ ɧɚɜɟɫɧɵɦ ɛɭɪɢɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɇȻ-
1ɦ (ɞɥɢɧɚ ɲɬɚɧɝɢ, ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɞɥɹ ɩɪɨɦɵɜɤɢ, ɧɚɱɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
ɲɬɚɧɝɢ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ, ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɜɪɚɳɚɬɟɥɹ, ɄɉȾ 
ɩɪɢɜɨɞɚ ɜɪɚɳɚɬɟɥɹ).  

ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɛɨɤɨɜɵɟ ɩɨɪɨɞɵ ɜ ɨɱɢɫɬɧɨɦ ɡɚɛɨɟ ɲɚɯɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɩɟɫɱɚɧɢɤɚɦɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɪɟɩɨɫɬɢ ɩɨ ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ Ɇ. Ɇ. 
ɉɪɨɬɨɞɶɤɨɧɨɜɚ f=6 ɢ f=9 ɫ ɚɛɪɚɡɢɜɧɨɫɬɶɸ 18 ɦɝ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɟɫɬɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞɵ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 1.  
Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ, ɹɜɥɹɸɳɚɹɫɹ 

ɨɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɪɨɰɟɫɫɚ ɛɭɪɟɧɢɹ, ɜ ɫɥɭɱɚɟ ɭɦɟɧɶɲɟɧɢɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɭɛɵɜɚɟɬ, ɧɟ ɬɚɤ ɢɧɬɟɧɫɢɜɧɨ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɫ ɩɨɫɬɨɹɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ.  

ɉɨɥɧɵɟ ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨ 
ɩɨɪɨɞɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɩɪɨɯɨɞɱɟɫɤɨɦ ɡɚɛɨɟ ɲɚɯɬɵ «Ɋɨɫɬɨɜɫɤɚɹ» ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 - ɉɨɥɧɵɟ ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɩɨ ɩɨɪɨɞɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɩɪɨɯɨɞɱɟɫɤɨɦ ɡɚɛɨɟ ɲɚɯɬɵ «Ɋɨɫɬɨɜɫɤɚɹ» 

ɋɪɟɞɧɢɟ 
ɩɨɤɚɡɚɬɟɥɢ 
ɩɪɨɰɟɫɫɚ 
ɛɭɪɟɧɢɹ, 

ɨɬɧɟɫɟɧɧɵɟ ɤ 
ɨɞɧɨɦɭ ɪɟɡɰɭ 

Ʉɪɟɩɨɫɬɶ ɩɨɪɨɞɵ ɩɨ ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ Ɇ. Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ 

F=6 F=9 

    

nɜɪ=const nɜɪ=var nɜɪ=const nɜɪ=var 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɛɭɪɟɧɧɵɯ 
ɲɩɭɪɨɜ ɛɟɡ 

ɡɚɦɟɧɵ 
ɢɧɫɬɪɭɦɟɧɬɚ 

<4 9 <1 3 

Vɛ
ɫɪ, ɦ/ɦɢɧ 0.7 0,7 0.4 0,4 

tɛ
ɫɪ, ɦɢɧ 4 3,2 5.1 5,5 

Fɡɚɬ, ɦɦ2 59 55 33 40 

Hw, ɤȼɬ·ɱ/ɲɦ 6.13 0,75 4.08 1,18 

N, ɤȼɬ 3.6 1,9 2.210 1,536 

Ɇɤɪ, ɇɦ 87 83 84 106 

Ɍ, ɝɪɚɞ ɋ 428 360 393 386 

 
ɇɚ ɨɫɧɨɜɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɩɪɨɯɨɞɱɟɫɤɢɯ ɪɚɛɨɬɚɯ ɛɭɪɢɥɶɧɵɯ 
ɦɚɲɢɧ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɨɞɛɨɪɨɦ ɪɚɰɢɨɧɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɛɭɪɨɜɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɩɪɢɜɟɞɟɬ ɤ ɫɥɟɞɭɸɳɢɦ ɪɟɡɭɥɶɬɚɬɚɦ:  

- ɩɨɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɬɟɦɩɨɜ 
ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɯɨɞɱɟɫɤɢɯ ɪɚɛɨɬ; 

- ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɛɭɪɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɱɬɨ ɭɜɟɥɢɱɢɬ ɬɟɯɧɢɱɟɫɤɭɸ 
ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ; 

- ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɚ ɛɭɪɟɧɢɹ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɭɞɟɲɟɜɥɟɧɢɸ 
ɩɪɨɯɨɞɱɟɫɤɢɯ ɪɚɛɨɬ ɜ ɰɟɥɨɦ.    
 

 

6.5 Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɝɢɞɪɨɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ 
ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 
ɞɨɤɚɡɚɧɚ ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ - ɱɚɫɬɨɬɨɣ 
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ɜɪɚɳɟɧɢɹ ɛɭɪɨɜɨɣ ɲɬɚɧɝɢ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦɢ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ, ɹɜɥɹɸɬɫɹ 
ɛɭɪɢɥɶɧɵɟ ɦɚɲɢɧɵ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɢ 
ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɢ ɭɫɢɥɢɸ ɩɨɞɚɱɢ. ɂɫɯɨɞɹ ɢɡ 
ɷɬɨɝɨ, ɦɧɨɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɪɢɫɭɧɨɤ 6.1): 
ɛɭɪɨɜɚɹ ɲɬɚɧɝɚ 1  ɩɨɥɭɱɚɟɬ ɜɪɚɳɟɧɢɟ ɱɟɪɟɡ ɲɩɢɧɞɟɥɶ ɪɟɞɭɤɬɨɪɚ 8, ɤɨɬɨɪɵɣ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɪɚɳɚɟɬɫɹ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɦ 2, ɪɚɛɨɬɚɸɳɟɝɨ ɨɬ ɪɟɝɭɥɢɪɭɟɦɨɝɨ 
ɝɢɞɪɨɧɚɫɨɫɚ 3. ɍɫɢɥɢɟ ɩɨɞɚɱɢ ɫɨɡɞɚɟɬɫɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ 12, ɪɚɛɨɬɚɸɳɢɦ ɨɬ 
ɝɢɞɪɨɧɚɫɨɫɚ ɩɨɫɬɨɹɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 10. ɍɩɪɚɜɥɟɧɢɟ ɜɟɥɢɱɢɧɨɣ ɭɫɢɥɢɹ 
ɩɨɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɪɨɫɫɟɥɟɦ 11. Ƚɢɞɪɨɧɚɫɨɫɵ 3 ɢ 10 ɪɚɛɨɬɚɸɬ ɨɬ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 9. Ʉɨɧɬɪɨɥɶ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɚɬɱɢɤɚɦɢ: ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ 7 ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɲɬɚɧɝɢ 6. ȼ 
ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɨɜ 6 ɢ 7 ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɨɛɵɱɧɵɟ ɞɚɬɱɢɤɢ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ.  

 
Ɋɢɫɭɧɨɤ 6.1 - ɋɯɟɦɚ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫ 

ɭɩɪɚɜɥɟɧɢɟɦ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɲɬɚɧɝɢ 
Ⱦɚɬɱɢɤɢ 6 ɢ 7 ɩɟɪɟɞɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɭ 5, ɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ 

ɩɟɪɟɞɚɟɬ ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɵ ɫɟɪɜɨɩɪɢɜɨɞɭ ɜɪɚɳɟɧɢɹ ɲɬɚɧɝɢ 4 ɢ ɞɪɨɫɫɟɥɸ 11. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɢɫɚɧɧɨɣ ɫɯɟɦɨɣ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɩɨɫɨɛ 
ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɲɬɚɧɝɢ 1 ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ 
ɛɭɪɟɧɢɹ ɭɩɪɚɜɥɟɧɢɟ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɦɨɬɨɪɚ 
2 ɢ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɝɢɞɪɨɧɚɫɨɫɚ 3 ɫɟɪɜɨɩɪɢɜɨɞɚ 4 ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ 5 ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɢɝɧɚɥɨɜ ɩɨɫɬɭɩɚɸɳɢɯ ɫ ɞɚɬɱɢɤɨɜ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ 6 ɢ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ 7, ɩɪɢɱɟɦ ɭɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɞɜɚ ɷɬɚɩɚ:  
ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ 5 ɞɚɟɬ ɤɨɦɚɧɞɭ ɫɟɪɜɨɩɪɢɜɨɞɭ 4 ɩɥɚɜɧɨ ɢɡɦɟɧɢɬɶ 
ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɬ 50 ɞɨ 700 ɦɢɧ-1, ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɧɚɫɨɫɚ 3 ɢ ɝɢɞɪɨɦɨɬɨɪɚ 2, 
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ɜ ɬɟɱɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ Δt. ȼɨ ɜɪɟɦɹ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ 5, ɧɚ 
ɨɫɧɨɜɟ ɫɢɝɧɚɥɨɜ ɫ ɞɚɬɱɢɤɨɜ 6 ɢ 7 ɨɩɪɟɞɟɥɹɟɬ ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ 5 ɫ ɩɨɦɨɳɶɸ ɫɟɪɜɨɩɪɢɜɨɞɚ 4, 
ɭɩɪɚɜɥɹɹ ɝɢɞɪɨɧɚɫɨɫɨɦ 3 ɢ ɝɢɞɪɨɦɨɬɨɪɨɦ 2, ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɩɬɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ 
ɜɪɚɳɟɧɢɹ ɲɬɚɧɝɢ 1, ɞɥɹ ɜɪɚɳɚɬɟɥɹ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 8 ɢ ɛɭɪɢɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɪɚɛɨɬɚɟɬ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɪɟɠɢɦɟ ɛɨɥɟɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ti, 
ɱɟɦ Δt. ȼ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ ɨɛɚ ɷɬɚɩɚ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɜɬɨɪɹɸɬɫɹ ɩɨ ɦɟɪɟ 
ɡɚɬɭɩɥɟɧɢɹ ɛɭɪɨɜɨɝɨ ɪɟɡɰɚ. ɋɨɨɬɧɨɲɟɧɢɟ ɩɟɪɢɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ Δt ɤ ɩɟɪɢɨɞɭ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ti ɛɭɪɟɧɢɹ 1:5.  

Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɫɨ ɫɯɟɦɨɣ, ɢɦɟɸɳɟɣ 
ɜ ɫɟɪɜɨɩɪɢɜɨɞɟ ɜɦɟɫɬɨ ɝɢɞɪɨɦɨɬɨɪɚ ɝɥɭɛɨɤɨ ɪɟɝɭɥɢɪɭɟɦɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɧɚ ɤɚɮɟɞɪɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɂɗɢɆɌɋ, ɘɊȽɌɍ (ɇɉɂ). 

 
 
6.6 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɛɭɪɢɥɶɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 
 

ɂɫɯɨɞɹ, ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɨɡɦɨɠɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɪɟɲɚɸɬ ɡɚɞɚɱɭ ɩɨ 
ɩɨɞɞɟɪɠɚɧɢɸ ɪɚɰɢɨɧɚɥɶɧɵɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɛɭɪɟɧɢɹ.  

Ɍɚɤɨɣ ɫɩɨɫɨɛ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ 
ɛɭɪɟɧɢɹ (ɪɟɝɭɥɢɪɭɟɦɵɣ ɝɢɞɪɨɩɪɢɜɨɞ), ɩɨɡɜɨɥɹɟɬ ɞɜɢɝɚɬɟɥɸ ɪɚɛɨɬɚɬɶ ɜ ɪɟɠɢɦɟ, 
ɩɪɢɛɥɢɠɟɧɧɨɦ ɤ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɧɚ ɨɩɬɢɦɢɡɚɰɢɸ 
ɪɟɠɢɦɨɜ ɛɭɪɟɧɢɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɝɥɭɛɢɧɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

ɉɪɨɰɟɫɫ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɜɪɚɳɚɬɟɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɫɤɨɪɨɫɬɶɸ 
ɛɭɪɟɧɢɹ, ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ, ɨɫɟɜɵɦ ɭɫɢɥɢɟɦ, ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ 
ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ ɢɧɫɬɪɭɦɟɧɬɚ. ɋɚɦɵɦ ɜɚɠɧɵɦ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ 
ɛɭɪɟɧɢɹ, ɚ ɞɪɭɝɢɟ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɤɫɢɦɭɦ ɟɝɨ ɡɧɚɱɟɧɢɹ. Ɋɟɝɭɥɢɪɭɟɦɵɦɢ 
ɢɡ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɹɜɥɹɸɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɭɫɢɥɢɟ ɩɨɞɚɱɢ ɟɝɨ ɧɚ ɡɚɛɨɣ.  

ɂɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɢɬ ɫɚɦɨɧɚɫɬɪɚɢɜɚɸɳɚɹɫɹ ɫɢɫɬɟɦɚ, ɫ 
ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɨɫɟɜɨɦɭ ɭɫɢɥɢɸ ɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ.  
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ɉɨɞɞɟɪɠɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɭɪɢɥɶɧɨɣ 
ɦɚɲɢɧɵ ɫ ɦɟɯɚɬɪɨɧɧɵɦ ɩɪɢɜɨɞɨɦ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ  
ɚɥɝɨɪɢɬɦɭ, ɩɪɢɜɟɞɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

Ɋɢɫɭɧɨɤ 6.2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ: ɂ-ɢɧɫɬɪɭɦɟɧɬ; ɒ-ɲɬɚɧɝɚ; ȼ- ɜɪɚɳɚɬɟɥɶɧɵɣ 
ɦɟɯɚɧɢɡɦ; Ⱦɋɉ-ɞɚɬɱɢɤ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ; ɋɉ-ɫɢɫɬɟɦɚ ɩɨɞɚɱɢ; ɋȼ-ɫɢɫɬɟɦɚ 
ɜɪɚɳɟɧɢɹ; Ⱦɑȼ-ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; Ⱦ-ɩɪɢɜɨɞɧɨɣ ɞɜɢɝɚɬɟɥɶ; Ɇɉ-

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ. 
 

 
6.7 Ɋɚɫɱɟɬ ɩɪɢɜɨɞɚ ɛɭɪɢɥɶɧɨɣ ɝɨɥɨɜɤɢ 
6.7.1 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɭɛɱɚɬɨɝɨ 

ɡɚɰɟɩɥɟɧɢɹ 
 
Ɋɚɫɱɟɬ ɡɭɛɱɚɬɨɝɨ ɡɚɰɟɩɥɟɧɢɹ ɜɟɞɟɬɫɹ ɞɥɹ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɫ ɰɟɥɶɸ 

ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɫ 50 ɨɛ/ɦɢɧ ɞɨ 400 ɨɛ/ɦɢɧ ɞɥɹ ɛɭɪɟɧɢɹ ɩɨɪɨɞɵ 
ɤɪɟɩɨɫɬɶɸ f=6-9.  

ȼɵɛɨɪ ɬɜɟɪɞɨɫɬɢ, ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɦɚɬɟɪɢɚɥɚ ɤɨɥɟɫ: 
Ɇɚɬɟɪɢɚɥ- ɫɬɚɥɶ 40ɏ 

Ɍ.Ɉ. ɤɨɥɟɫɚ-ɭɥɭɱɲɟɧɢɟ, ɬɜɟɪɞɨɫɬɶ 235…262ɇȼ, ɆɩɚɌ 640  

Ɍ.Ɉ. ɲɟɫɬɟɪɧɢ- ɭɥɭɱɲɟɧɢɟ, ɬɜɟɪɞɨɫɬɶ 269…302ɇȼ, ɆɩɚɌ 750
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 
ɇ

lim
S

V
Z

R
Z

N
Zɇ

ɇ


  ,                                                                                (6.11)
 

ɝɞɟ 
limɇ  - ɩɪɟɞɟɥ ɤɨɧɬɚɤɬɧɨɣ ɜɵɧɨɫɥɢɜɨɫɬɢ; 

        
N

Z - ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɪɟɫɭɪɫɚ, 1.8.Z
N



Ɇɉɚɫɪɇȼɇ 640702852702
1lim

  

Ɇɉɚɫɪɇȼɇ 567702482702
2lim


 

k

HG
N

N
N

Z  ,                                                                                                (6.12)    

ɝɞɟ HGN - ɱɢɫɥɨ ɰɢɤɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɟɪɟɥɨɦɭ ɤɪɢɜɨɣ ɭɫɬɚɥɨɫɬɢ:
 

74,2 101230  ɫɪHG ɇȼN .
 

Ɍ.ɤ. ɩɟɪɟɞɚɱɚ ɞɥɢɬɟɥɶɧɨ ɪɚɛɨɬɚɸɳɚɹ, ɬɨ max1 NZ
N

Z  . 

         
R

Z  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɲɟɪɨɯɨɜɚɬɨɫɬɟɣ ɫɨɩɪɹɠɟɧɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɡɭɛɶɟɜ,   1
R

Z ; 

         
V

Z - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ, 03,1
v

Z ; 

185,0 1,0  V
v

Z . 

         ɇS  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, 1,1ɇS  -ɞɥɹ ɭɥɭɱɲɟɧɧɵɯ ɡɭɛɱɚɬɵɯ 

ɤɨɥɟɫ. 

  Ɇɉɚɇ 1078
1,1

03,118,1640
1




 . 

  Ɇɉɚɇ 6,955
1,1

03,118,1567
2




 . 

      Ɇɉɚɇɇɇ 915)6,9551078(45,0)
21

,45(0   .
 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɝɢɛɚ: 
ɆɉɚHB

F ɫɪ 49928575,175,1
1lim

 ,                                                          (6.13) 

ɆɉɚHB
F ɫɪ 43424875,175,1

2lim
 ,                                                         (6.14)

 

  Ɇɩɚ
F

S
A

Y
R

Y
N

Y
F

F
616

7.1

105.124991lim
1 





 ,                                         (6.15)

 

  Ɇɩɚ
F

S
A

Y
R

Y
N

Y
F

F
536

7.1

105.124341lim
2 





 ,                                        (6.16)

 

ɝɞɟ
F

S  - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ,  7,1
F

S ; 
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N

Y  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ,  2
N

Y ; 

      
R

Y  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɲɟɪɨɯɨɜɚɬɨɫɬɢ,  05,1
R

Y ; 

      
A

Y  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɩɪɢɥɨɠɟɧɢɹ 

ɧɚɝɪɭɡɤɢ, 1
A

Y ; 

        Ɉɩɪɟɞɟɥɢɦ ɨɛɳɟɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɩɪɢɜɨɞɚ: 

55,3
400

1500

ɜ


n

n
u ,                                                                                        (6.17)

 
ɝɞɟn  -  ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ; 
      ɜn - ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɜɚɥɚ ɪɟɞɭɤɬɨɪɚ ɜɪɚɳɚɬɟɥɹ, ɨɛ/ɦɢɧ. 

Ɉɩɪɟɞɟɥɢɦ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ: 
3 3( 1) ( / ) 10(3,55 1) 170 / 3,55 90wa k u T u ɦɦ     .                                           (6.18) 

ɉɪɢɧɢɦɚɟɦ aw=90 ɦɦ. 
Ɉɤɪɭɠɧɭɸ ɫɤɨɪɨɫɬɶ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɫ
ɦ

u

n
w

a
54,5

)155.3(4106

15009014,32

)1(4106

2













 .                                                  (6.19) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɩɟɪɟɞɚɱɢ ɢ ɬɜɟɪɞɨɫɬɢ ɡɭɛɶɟɜ: 
0,441)0,35(3,55,50)1(

ba
,50  u

bd
 .                                                 (6.20) 

ɝɞɟ 
ba

  - ɤɨɷɮɮɢɰɢɟɧɬ ɲɢɪɢɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɤɨɥɟɫ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɨɩɨɪ, ɷɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɧɢɦɚɸɬ ɢɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɱɢɫɟɥ. 

Ⱦɥɹ ɩɟɪɟɞɚɱ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ: 356,0
)155,3(

)155,3(2,0





ɜɚ . 

ɍɬɨɱɧɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ: 

  ɦɦ
u

ɌK
uka

ɇɜɚ

ɇ
w 33,65

91555,344,0

17042,1
)155,3(450)1( 3

2
3 2

1 






.                       (6.21) 

ɉɪɢɧɢɦɚɟɦ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ aw=90 ɦɦ.  

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ 
ɤɨɧɬɚɤɬɧɵɯ ɥɢɧɢɣ: 

0697,141,0)117,1(1)1(1 
Hw

Ko
H

K
H

K  ,                                        (6.22) 

ɝɞɟ o
H

K   - ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɧɚɱɚɥɶɧɵɣ 

ɩɟɪɢɨɞ ɪɚɛɨɬɵ; 
ɝɞɟ 

Hw
K  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɢɪɚɛɨɬɤɭ ɡɭɛɶɟɜ, ɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɯɨɞɹɬ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ ɞɥɹ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ɫ ɦɟɧɶɲɟɣ ɬɜɟɪɞɨɫɬɶɸ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɡɭɛɶɹɦɢ ɜ 
ɫɜɹɡɢ ɫ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɢɡɝɨɬɨɜɥɟɧɢɹ: 

0738,141,0)118,1(1)1(1 
Hw

Ko
H

K
H

K  ,                                       (6.23) 

ɝɞɟ o
H

K   - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɛɨɬɵ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɱɧɨɫɬɢ ɫɬn  ɢɡɝɨɬɨɜɥɟɧɢɹ. Ⱦɥɹ ɩɪɹɦɨɡɭɛɵɯ ɩɟɪɟɞɚɱ: 

18,1)58(06,01)5ɫɬ(06,01  nɨ
ɇK  .                                                    (6.24) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ ɜ ɪɚɫɱɟɬɚɯ ɧɚ ɤɨɧɬɚɤɬɧɭɸ ɩɪɨɱɧɨɫɬɶ: 
42,10738,10697,124,1   ɇɄɇɄɇɄɇɄ ,                                             (6.25) 

ɝɞɟ ɇɄ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɧɭɬɪɟɧɧɸɸ ɞɢɧɚɦɢɤɭ ɧɚɝɪɭɠɟɧɢɹ, 

ɫɜɹɡɚɧɧɭɸ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɨɲɢɛɤɚɦɢ ɲɚɝɨɜ ɡɚɰɟɩɥɟɧɢɹ ɢ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɨɮɢɥɟɣ 
ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ ɢ ɤɨɥɟɫɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ 
ɭ ɨɫɧɨɜɚɧɢɹ ɡɭɛɶɟɜ ɩɨ ɲɢɪɢɧɟ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ: 

1,131,170,820,18o
H

0,82K,180  F
K .                                                (6.26) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɝɪɭɡɤɢ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɧɚɩɪɹɠɟɧɢɹɦ ɢɡɝɢɛɚ: 
88,118,14,113,1   F

K
F

K
F

K
F

K .                                                        (6.27) 

ɝɞɟ F
K  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɧɭɬɪɟɧɧɸɸ ɞɢɧɚɦɢɤɭ ɧɚɝɪɭɠɟɧɢɹ, 

ɫɜɹɡɚɧɧɭɸ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɨɲɢɛɤɚɦɢ ɲɚɝɨɜ ɡɚɰɟɩɥɟɧɢɹ ɲɟɫɬɟɪɧɢ ɢ ɤɨɥɟɫɚ, 
4,1F

K ; 

       F
K  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɲɟɫɬɟɪɧɢ ɢ ɤɨɥɟɫɚ ɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɡɭɛɶɹɦɢ,  

        F
K 18,1ɨ

ɇK  . 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɦɨɞɭɥɶ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ ɧɟɩɨɞɪɟɡɚɧɢɹ 
ɡɭɛɶɟɜ ɭ ɨɫɧɨɜɚɧɢɹ: 

мм835,244,1)0315.0016.0(
max

 Wam .                                                       (6.28) 

ɉɪɢɧɢɦɚɟɦ m=2ɦɦ. 
ɋɭɦɦɚɪɧɨɟ ɱɢɫɥɨ ɡɭɛɶɟɜ: 

88
2

12cos902cos2






 m

w
a

Z


.                                                                (6.29) 

ɑɢɫɥɨ ɡɭɛɶɟɜ ɧɚ ɲɟɫɬɟɪɧɢ: 
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34
55,2

88

)1(1





u

Z
Z .                                                                                     (6.30) 

ɑɢɫɥɨ ɡɭɛɶɟɜ ɧɚ ɤɨɥɟɫɟ: 
1223488

12
 ZZZ .                                                                            (6.31) 

ɍɝɨɥ ɧɚɤɥɨɧɚ ɡɭɛɶɟɜ: 

0112

0112
902

288

2
cos

0

0










 




Wa

mZ

.                                                                           (6.32)

 
Ɏɚɤɬɢɱɟɫɤɨɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ: 

55,358,3
1

2 
Z

Z
uɮ .                                                                                        (6.33) 

Ɍɚɧɝɟɧɰɢɚɥɶɧɵɣ ɦɨɞɭɥɶ: 

04,2
977.0

2

cos



n

t

m
m .                                                                                 (6.34) 

Ⱦɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɲɟɫɬɟɪɧɢ: 
мм70977.0/234cos/

11
d  mZ .                                                              (6.35) 

Ⱦɟɥɢɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɤɨɥɟɫɚ: 
d / cos 122 2 / 0.977 250мм
2 2

Z m      .                                                          (6.36) 

Ⱦɥɹ ɤɨɥɟɫ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ 0
1

x
2

x  . 

Ⱦɟɥɢɬɟɥɶɧɨɟ ɦɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ: 
88)34(12220,5)

12
0,5m(Zaw  Z .                                                        (6.37) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɨɫɩɪɢɧɢɦɚɟɦɨɝɨ ɫɦɟɳɟɧɢɹ: 

1
2

8890w
a

-y 






m

a
.                                                                             (6.38)

 
Ⱦɢɚɦɟɬɪɵ ɨɤɪɭɠɧɨɫɬɟɣ ɜɟɪɲɢɧ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ: 

мм7422702
11

d  md
a

.                                                                       (6.39) 

Ⱦɢɚɦɟɬɪɵ ɨɤɪɭɠɧɨɫɬɟɣ ɜɟɪɲɢɧ ɡɭɛɶɟɜ ɤɨɥɟɫ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ: 
мм8.2462)2.01(2250)2,01(2

22
d  md

a
.                                          (6.40) 

Ⱦɢɚɦɟɬɪɵ ɨɤɪɭɠɧɨɫɬɟɣ ɜɩɚɞɢɧ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ: 
мм65225,1270)25,1(2

11f
d  md .                                                         (6.41) 

Ⱦɢɚɦɟɬɪɵ ɨɤɪɭɠɧɨɫɬɟɣ ɜɩɚɞɢɧ ɡɭɛɶɟɜ ɤɨɥɟɫ ɜɧɟɲɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ: 
мм255225,12250)25,1(2

22f
d  md .                                                    (6.42) 

ɒɢɪɢɧɚ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ: 
ɦɦ

w
aɜɚb 6,3990,440

2
 .                                                                     (6.43) 
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ɒɢɪɢɧɭ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ɩɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɨɤɪɭɝɥɹɸɬ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɱɢɫɥɚ 

2
b =40 ɦɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɩɹɬɧɚ ɤɨɧɬɚɤɬɚ ɲɢɪɢɧɭ ɲɟɫɬɟɪɧɢ 

ɩɪɢɧɢɦɚɟɦ ɢɡ ɬɨɝɨ ɠɟ ɪɹɞɚ, ɬɨɥɶɤɨ ɛɨɥɶɲɟ ɧɚ ɨɞɢɧ ɲɚɝ  
1

b =45 ɦɦ. 

Ɉɤɪɭɠɧɚɹ ɫɢɥɚ ɜ ɡɚɰɟɩɥɟɧɢɢ: 

ɇ4857
70

1703102

1

1
3102








d

T

t
F .                                                                (6.44) 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɜ ɡɚɰɟɩɥɟɧɢɢ: 

ɇ1809
0.977

,36404857

cos










tg
t

F

r
F .                                                                  (6.45) 

Ɉɫɟɜɚɹ ɫɢɥɚ ɜ ɡɚɰɟɩɥɟɧɢɢ: 
ɇtg

x
F 1041,99020604857   .                                                                 (6.46) 

 

 

6.7.2  Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɨɜ ɜɚɥɨɜ ɪɟɞɭɤɬɨɪɚ 
 
Ɉɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɫɬɚɥɶɧɵɯ ɜɚɥɨɜ: 
- Ⱦɥɹ ɛɵɫɬɪɨɯɨɞɧɨɝɨ (ɜɯɨɞɧɨɝɨ) ɜɚɥɚ: 

ɦɦTd 3228687)8...7( 33
Б  , ɨɤɪɭɝɥɹɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 25ɦɦ.        (6.47) 

ɝɞɟ ȻT  - ɦɨɦɟɧɬ ɧɚ ɛɵɫɬɪɨɯɨɞɧɨɦ (ɩɪɢɜɨɞɧɨɦ) ɜɚɥɭ; 
      d  - ɞɢɚɦɟɬɪ ɛɵɫɬɪɨɯɨɞɧɨɝɨ ɜɚɥɚ, ɧɚ ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɭɮɬɚ ɫ ɨɞɧɨɝɨ 
ɤɨɧɰɚ ɢ ɲɟɫɬɟɪɧɹ ɫ ɞɪɭɝɨɝɨ ɤɨɧɰɚ; 
      ɦɦtddɉ 352,22302 ɰɢɩ  , ɩɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɵɣ 35ɦɦ. 
      ɉd  - ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤ. 

Ⱦɥɹ ɬɢɯɨɯɨɞɧɨɝɨ ɜɚɥɚ (ɜɟɞɨɦɨɝɨ): 
ɦɦTd 34281706)6...5( 33

Б  .                                                                 (6.48) 
Ɉɫɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɪɢɦɟɦ ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ 

ɪɟɞɭɤɬɨɪɚ. 

 

 
6.7.3 ɉɪɨɜɟɪɤɚ ɡɭɛɶɟɜ ɤɨɥɟɫ ɩɨ ɤɨɧɬɚɤɬɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ 

 
Ⱦɨɩɭɫɤɚɟɦɵɟ ɤɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ, 

ɭɱɢɬɵɜɚɹ ɜɥɢɹɧɢɹ ɧɚ ɤɨɧɬɚɤɬɧɭɸ ɩɪɨɱɧɨɫɬɶ ɞɨɥɝɨɜɟɱɧɨɫɬɢ (ɪɟɫɭɪɫɚ), 
ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɫɨɩɪɹɝɚɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɡɭɛɶɟɜ ɢ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ: 
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ɉɪɨɜɟɪɤɚ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ ɩɨ ɤɨɧɬɚɤɬɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ: 

 Hu
2

b

)1u(
1

T
H

K

w
a

Z

ɇ  


 .                                                              (6.49) 

 HɆɉɚɇ  



 915222

55,340

)155,3(17042,1

90

9600  

ɂɫɯɨɞɹ  ɢɡ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɲɟɫɬɟɪɧɹ ɢ ɡɭɛɱɚɬɨɟ 
ɤɨɥɟɫɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɭɸ ɠɟɫɬɤɨɫɬɶ. 

 
 

6.7.4 ɉɪɨɜɟɪɤɚ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɩɨ ɧɚɩɪɹɠɟɧɢɹɦ ɢɡɝɢɛɚ 
 

Ⱦɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɝɢɛɚ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ ɢ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɡɚɜɢɫɢɦɨɫɬɢ, ɭɱɢɬɵɜɚɹ ɜɥɢɹɧɢɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɬɚɥɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ (ɪɟɫɭɪɫɚ), ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɤɪɭɠɤɢ (ɩɟɪɟɯɨɞɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɡɭɛɶɹɦɢ) ɢ ɪɟɜɟɪɫɚ (ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɩɪɢɥɨɠɟɧɢɹ) 
ɧɚɝɪɭɡɤɢ: 

 

ȼ ɡɭɛɶɹɯ ɤɨɥɟɫɚ:   22
2

2 F
YY

FS
Y

mb
t

F
F

K

F
 




 ,                                      (6.50) 

ȼ ɡɭɛɶɹɯ ɲɟɫɬɟɪɧɢ:   1
2

12
1 F

FS
Y

FS
Y

F
F




  ,                                              (6.51) 

ɝɞɟ
FS

Y  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɡɭɛɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɧɚɩɪɹɠɟɧɢɣ, 

9,3
1


FS
Y  ɢ 05,3

2


FS
Y ; 

       Y  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɡɭɛɚ, 1Y ; 

       Y  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɤɪɵɬɢɟ ɡɭɛɶɟɜ, 1Y ; 

  2
5361,124,365112,3

240

485788,1
2 F

ɆɉɚɆɉɚ
F

 



 . 

  1
61622,23

245

9,3536
1 F

ɆɉɚɆɉɚ
F

 



 . 

ɂɫɯɨɞɹ  ɢɡ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɲɟɫɬɟɪɧɹ ɢ ɡɭɛɱɚɬɨɟ 
ɤɨɥɟɫɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɭɸ ɠɟɫɬɤɨɫɬɶ. 
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6.7.5 Ɋɚɫɱɟɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɭɩɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ 
 

Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɚ ɹɜɥɹɟɬɫɹ ɟɝɨ 
ɞɢɧɚɦɢɱɟɫɤɚɹ ɢ ɫɬɚɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ. Ⱦɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ 
ɧɚɡɵɜɚɸɬ ɧɚɝɪɭɡɤɭ, ɤɨɬɨɪɭɸ ɩɨɞɲɢɩɧɢɤ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɜ ɬɟɱɟɧɢɟ ɦɢɥɥɢɨɧɚ 
ɨɛɨɪɨɬɨɜ ɛɟɡ ɭɫɬɚɥɨɫɬɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɟɥ ɤɚɱɟɧɢɹ ɢɥɢ ɛɟɝɨɜɵɯ 
ɞɨɪɨɠɟɤ ɤɨɥɟɰ. 

ȼɵɱɢɫɥɢɦ ɞɥɹ ɩɨɞɲɢɩɧɢɤɚ ɜɟɥɢɱɢɧɭ ɟɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɪɚɫɱɟɬɧɨɣ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ: 

p

P

C
L 






 , ɦɥɧ.ɨɛ,                                                                                          (6.52) 

ɝɞɟ ɋ – ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ; 
       Ɋ – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɞɲɢɩɧɢɤɚ; 
       ɪ – ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɢɞɚ ɤɪɢɜɨɣ ɤɨɧɬɚɤɬɧɨɣ ɭɫɬɚɥɨɫɬɢ. 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ ɜ ɱɚɫɚɯ Lh ɫɜɹɡɚɧɚ ɫ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ  L ɜ ɦɥɧ. ɨɛɨɪɨɬɨɜ 
ɡɚɜɢɫɢɦɨɫɬɶɸ: 

n60

L10
L

6

h 


 ,                                                                                                   (6.53) 

n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɚ. 
Ⱦɥɹ ɭɩɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

Ɍɛ KKȺP  ,                                                                                                (6.54) 

ɝɞɟ Ⱥ – ɨɫɟɜɚɹ ɧɚɝɪɭɡɤɚ; 
      Kɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɪɚɠɚɟɬ ɜɥɢɹɧɢɟ  ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɩɨɞɲɢɩɧɢɤɚ ɞɢɧɚɦɢɱɧɨɫɬɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɟɝɨ ɧɚɝɪɭɡɤɢ; 
      ɄɌ –ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɬɪɚɠɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɩɨɞɲɢɩɧɢɤɚ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɇP 150001115000  . 

ɉɨɞɲɢɩɧɢɤ 7207Ⱥ, ɞɥɹ ɜɚɥɚ ɞɢɚɦɟɬɪɨɦ 35 ɦɦ ɢɦɟɟɬ ɞɢɧɚɦɢɱɟɫɤɭɸ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɋ=48400 ɤɇ (ɩɨ ȽɈɋɌ 27365-87), ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɧɢɦɚɟɦ  
ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ. 

Ɉɩɪɟɞɟɥɢɦ ɪɟɫɭɪɫ ɩɨɞɲɢɩɧɢɤɚ ɪɚɫɫɱɢɬɚɜ ɧɨɦɢɧɚɥɶɧɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ: 

268
15

248400
3







 

hL  ɦɥɧ.ɨɛ. 

12000
40060

10268 6





L  ɱ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɚɡɨɜɵɟ ɩɨɞɲɢɩɧɢɤɢ ɩɨɞɯɨɞɹɬ ɞɥɹ ɪɚɛɨɬɵ ɜ ɞɚɧɧɵɯ 
ɭɫɥɨɜɢɹɯ. 
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6.7.6 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɠɟɫɬɤɨɫɬɶ 
 

Ɍɚɤ ɤɚɤ ɜɚɥ ɪɚɛɨɬɚɟɬ ɧɚ ɤɪɭɱɟɧɢɟ, ɬɨ  ɞɟɮɨɪɦɚɰɢɹ  ɞɨɥɠɧɚ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɚ  
ɨɩɪɟɞɟɥɟɧɧɵɦɢ  ɩɪɟɞɟɥɚɦɢ. ȼɚɥ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ  ɤɪɭɬɢɥɶɧɭɸ ɠɟɫɬɤɨɫɬɶ  ɩɨ  
ɮɨɪɦɭɥɟ: 

 0

0

57
 





JG

lɆ Ʉ ,                                                                                       (6.55) 

ɝɞɟ   - ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ  ɭɝɨɥ ɫɤɪɭɱɢɜɚɧɢɹ  ɜɚɥɚ ɜ ɪɚɞɢɚɧɚɯ; 
        0 - ɞɨɩɭɫɬɢɦɵɣ  ɭɝɨɥ ɫɤɪɭɱɢɜɚɧɢɹ ɞɥɹ ɜɚɥɚ ɜ ɝɪɚɞɭɫɚɯ;  
        Ɇ

Ʉ
=170 ɇ ɦ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ; 

        l - ɞɥɢɧɚ ɫɤɪɭɱɢɜɚɟɦɨɣ  ɱɚɫɬɢ  ɜɚɥɚ,   l =  168    ɫɦ; 
        G  - ɦɨɞɭɥɶ  ɫɞɜɢɝɚ ɦɚɬɟɪɢɚɥɚ ɜ ɤɝ/ɫɦ 2 ; 

        0J - ɩɨɥɹɪɧɵɣ  ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ  ɜɚɥɚ, ɞɥɹ ɜɚɥɚ 4
0 1,0 dJ  . 

ɇɨɪɦɚ ɞɨɩɭɫɤɚɟɦɵɯ ɭɝɥɨɜ  ɡɚɤɪɭɱɢɜɚɧɢɹ ɜ  ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ  
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɪɚɡɥɢɱɧɵ,  ɜ  ɞɚɧɧɨɦ  ɫɥɭɱɚɢ ɩɪɢɧɢɦɚɟɦ  ɞɥɹ  ɫɚɦɵɯ  ɬɹɠɟɥɵɯ
 ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ   0 5 /  ɧɚ 1 ɦɟɬɪ ɞɥɢɧɵ ɜɚɥɚ. 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɞɥɹ ɥɟɝɢɪɨɜɚɧɧɨɣ  ɫɬɚɥɢ  40ɏ 4108G Ɇɉɚ. 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɜɚɥɚ ɞɥɢɧɨɣ  l =  60   ɫɦ ɢ ɞɢɚɦɟɬɪɨɦ d= 35  ɦɦ: 

 
5

44

3

1002,0
187,01351,0108

70104857 



 ,  

ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ   51002,0 05    . 

Ɂɧɚɱɢɬ ɜɚɥ  ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɠɟɫɬɤɨɫɬɶ. 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɜɚɥɚ ɞɥɢɧɨɣ  l =70 ɫɦ ɢ ɞɢɚɦɟɬɪɨɦ d=40 ɦɦ: 

 
5

44

3

1004,0
187,01401,0108

701017057 



 ,  

ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ   51004,0 05    . 

Ɂɧɚɱɢɬ ɜɚɥ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɠɟɫɬɤɨɫɬɶ. 
 

 

6.7.7 ɉɪɨɜɟɪɤɚ ɲɥɢɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɪɟɡ ɢ ɫɦɹɬɢɟ 
 

ɒɥɢɰɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɪɨɜɟɪɹɟɦ ɧɚ  ɫɪɟɡ ɩɨ ɮɨɪɦɭɥɟ: 

 cpɒɫɪ dlb

Ɇ
N  

2
,                                                                                     (6.56) 

ɝɞɟ Ɇ - ɩɟɪɟɞɚɜɚɟɦɵɣ ɲɥɢɰɟɦ ɦɨɦɟɧɬ, ɇ ɦɦ 2 ; 
       d - ɞɢɚɦɟɬɪ ɜɚɥɚ, ɦɦ; 
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       l- ɪɚɛɨɱɚɹ  ɞɥɢɧɚ ɲɥɢɰɟɜ, ɦɦ; 
       b- ɲɢɪɢɧɚ  ɲɥɢɰɟɜ, ɦɦ; 
       N- ɤɨɥɢɱɟɫɬɜɨ ɲɥɢɰɟɜ. 

 Ⱦɨɩɭɫɤɚɟɦɨɟ  ɧɚɩɪɹɠɟɧɢɟ  ɧɚ  ɫɪɟɡ  ɫɪ   ɜ ɫɪɟɞɧɟɦ  ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ 
ɪɚɜɧɵɦ  60 ɇ/ɦɦ 2 . 

 cpɫɪ ɦɦɇ  



 2/16.0

84842

1702
8 . 

ɍɫɥɨɜɢɟ  ɩɪɨɱɧɨɫɬɢ  ɜɵɩɨɥɧɹɟɬɫɹ. 
ɉɪɨɜɟɪɢɦ  ɲɥɢɰɟɜɨɟ ɫɨɟɞɢɧɟɧɢɟ  ɧɚ  ɫɦɹɬɢɟ ɩɨ ɮɨɪɦɭɥɟ: 

   CM
p

ɒɫɦ lthd

Ɇ
N  




2
,                                                                            (6.57) 

ɝɞɟ  pl - ɪɚɛɨɱɚɹ ɞɥɢɧɚ ɲɥɢɰɟɜ, ɦɦ. 
49857  bll p ɦɦ; 

          h –ɜɵɫɨɬɚ ɲɥɢɰɚ,  h=6; 

          t- ɝɥɭɛɢɧɚ ɲɥɢɰɟɜɨɝɨ ɩɚɡɚ, t=3 ɦɦ; 
           ɋɆ  ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɹɬɢɹ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɫɬɚɥɶɧɵɯ ɫɬɭɩɢɰ 
100 ɇ/ɦɦ 2 . 

   CMɫɦ ɦɦɇ  



 2
3

/55
493642

101702
. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ  ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɂɧɚɱɢɬ ɲɥɢɰɟɜɨɟ  ɫɨɟɞɢɧɟɧɢɟ  ɜɵɛɪɚɧɨ  ɩɪɚɜɢɥɶɧɨ.  

 
 

6.8 Ɋɚɫɱɟɬ ɝɢɞɪɨɩɪɢɜɨɞɚ 
6.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɦɨɬɨɪɚ 
 

Ɉɩɪɟɞɟɥɢɜ ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ ɜɪɚɳɚɬɟɥɹ ɦɇɆMAX  ,106 , 

ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɢɧɨɛn /400max   ɢ ɦɢɧɢɦɚɥɶɧɭɸ ɦɢɧɨɛn /,30min   ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜɪɚɳɚɬɟɥɹ, ɜɵɛɢɪɚɟɦ ɩɨ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ ɢɡ  ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 
ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ  ɝɢɞɪɨɦɨɬɨɪ  Ƚ15-24Ɋ  ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ 
ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Ʉȼɬ                                                     6,8 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ                                                         1500 
Ⱦɚɜɥɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ, Ɇɉɚ                                                   12,5-0,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ, ɥ/ɦɢɧ                                                      76,8 
ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɣ                                                                      0,96 
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ɄɉȾ ɩɨɥɧɵɣ                                                                                 0,91 

Ɇɚɫɫɚ, ɤɝ                                                                                          20 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɝɢɞɪɨɦɨɬɨɪ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɦɢɧɨɛn /,400max  : 

./,1023,0
96,0

400105610 32
6

max
6

ɫɦnq
Q

M

Ɇ
Ƚ













                                         (6.58) 

ɇɚɯɨɞɢɦ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɦɨɬɨɪɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ 
ɦɨɦɟɧɬɚ : 

Ɇɉɚ
q

ɆɊ
mmexM

MAX
Ƚ 85,19

96,056

17014,322

.













.                                                         (6.59) 

 
 

6.8.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɧɚɫɨɫɚ ɢ ɟɝɨ ɜɵɛɨɪ 
 

Ƚɢɞɪɨɧɚɫɨɫɵ ɞɥɹ ɝɢɞɪɨɫɢɫɬɟɦ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɞɚɜɥɟɧɢɸ ɢ ɩɨɞɚɱɢ. 
Ɉɩɪɟɞɟɥɹɟɦ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɢɞɪɨɧɚɫɨɫɚ: 

 ɆɉɚɊɊɊ Ƚɇ , ,                                                                                     (6.60) 

ɝɞɟ ГɊ - ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɝɢɞɪɨɦɨɬɨɪɚ; 

       Ɋ - ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ, ɆɉɚɊɊ Ƚ ,68,11,0  . 

.4,3998,185,19 ɆɉɚɊɇ   

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɭɸ ɩɨɞɚɱɭ ɧɚɫɨɫɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
03,1 Ƚɇ QQ , ɦ 3 /ɫ,                                                                                         (6.61) 

ɫɦQɇ /106,303,11035,0 332   . 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɩɨɞɚɱɢ ɧɚɫɨɫɚ ɜɵɛɢɪɚɟɦ, ɞɥɹ 
ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ, ɪɟɝɭɥɢɪɭɟɦɵɣ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɧɚɫɨɫ 1ɊɇȺɉ132/35, 
ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɚɱɢ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɞɨ 35Ɇɉɚ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɵ ɦɚɲɢɧ. ɇɚɫɨɫ ɫɨɛɨɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɚɝɪɟɝɚɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɡɥɨɜ: 

- ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɧɚɫɨɫ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
- ɦɟɯɚɧɢɡɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ; 
- ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧɚɫɨɫɚ 1ɊɇȺɉ132/35 

ɫɥɟɞɭɸɳɢɟ: 
ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɨɛɴɟɦ, 3ɫм                                                      32 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, 1ɫ (ɨɛ/ɦɢɧ)                          25(1500) 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɞɚɱɚ, ɥ/ɦɢɧ                                                              45,6 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

106 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ, Ɇɉɚ                                               32 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ                                                            27,7 
Ɇɚɫɫɚ, ɤɝ                                                                                             20 

 
 

6.9 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

ɋɭɦɦɚɪɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɥɟɤɫɚ ɦɚɲɢɧ (ɛɭɪɢɥɶɧɨɝɨ, ɩɨ-
ɪɨɞɨɭɛɨɪɨɱɧɨɝɨ, ɤɪɨɩɟɜɨɡɜɨɞɹɳɟɝɨ, ɡɚɪɹɞɧɨɝɨ ɢ ɞɪ.) ɡɚɜɢɫɢɬ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɬ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɚɠɞɨɣ ɦɚɲɢɧɵ ɢ ɹɜɥɹɟɬɫɹ ɟɟ ɮɭɧɤɰɢɟɣ: 

. . . .( )K ɛ ɩ ɜ ɡ ɤɪ ɩɭɬP f P P P P P      ,                                                                            (6.62) 

ɝɞɟ  ɩɭɬɤɪɡɜɩɛ PPPPP ,,,, ..  - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɭɪɢɥɶɧɵɯ 
ɦɚɲɢɧ, ɩɨɪɨɞɨɭɛɨɪɨɱɧɵɯ , ɡɚɪɹɞɧɵɯ, ɤɪɟɩɟɜɨɡɜɨɞɹɳɢɯ  ɢ ɩɭɬɟɭɤɥɚɞɨɱɧɵɯ 
ɦɚɲɢɧ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ ɛɛ ɊQɌ / , ɭɛɨɪɤɢ ɩɨɪɨɞɵ 

ɛɩ ɊQɌ /
. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ  ɰɢɤɥɚ  ɧɚɯɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɢ ɪɚɜɧɚ ɫɭɦɦɟ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ: 

ɩɭɬɤɪɡɢɩɛɤ ɌɌɌɌɌɌ  .. ,                                                                    (6.63) 
ɢɥɢ 

                 (6.64) 
Ɉɛɴɟɦ  ɪɚɛɨɬ  ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɦɚɲɢɧɵ) ɩɪɢɜɨɞɢɬɫɹ ɤ 

ɨɞɧɨɣ ɟɞɢɧɢɰɟ ɢɡɦɟɪɟɧɢɹ ɢ ɜɵɪɚɠɚɟɬɫɹ ɱɟɪɟɡ Q. 
ɉɨɫɤɨɥɶɤɭ  ɨɩɪɟɞɟɥɢɬɶ  ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, 

ɜɵɩɨɥɧɹɸɳɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɬɵ (ɡɚɪɹɞɧɵɟ, ɩɭɬɟɭɤɥɚɞɨɱɧɵɟ ɢ ɤɪɟɩɟɠɧɨ-

ɦɨɧɬɚɠɧɵɟ) ɧɟ ɜɫɟɝɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢɯ ɫɭɦɦɚɪɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ: 

..ɪɜɫɩ
ɩɛ

ɰ Ɍ
P

Q

P

QɌ 
,                                                                                (6.65) 

Ƚɞɟ ..ɪɜɫɩɌ  - ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɢɡɦɟɧɹɟɦɚɹ 
ɜ ɫɦɟɧɚɯ. ɇɚɯɨɞɢɦ  ɬɟɩɟɪɶ  ɩɨɥɧɵɣ  ɨɛɴɟɦ  ɪɚɛɨɬ: 

ɩɛɜɰ PQPQɌɌ // 
,                                                                          (6.66) 

.///// ɩɭɬɩɭɬɤɪɤɪɡɜɡɜɩɩɛɛɰ PQPQPQPQPQɌ  
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ɢ ɩɨɥɭɱɚɟɦ  ɪɚɫɱɟɬɧɭɸ  ɮɨɪɦɭɥɭ ɫɦɟɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɦɩɥɟɤɫɚ 
(ɫɢɫɬɟɦɵ) ɝɨɪɧɨɩɪɨɯɨɞɱɟɫɤɢɯ ɦɚɲɢɧ:  

ɩɛɩɛɪɜɫɩɰɤ PPPPɌɌP  /)( ..  .                               (6.67) 
Ɉɛɴɟɦ ɪɚɛɨɬ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɧɚ ɰɢɤɥ ɜɡɪɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɝɨɧɧɵɯ ɦɟɬɪɨɜ ɩɪɨɛɭɪɟɧɧɵɯ ɲɩɭɪɨɜ: 
755,2)30()(  ɲyɩɛ lNNQ ,                                                               (6.68) 

ɝɞɟ ɩN  ɢ ɭN  - ɤɨɥɢɱɟɫɬɜɨ ɲɩɭɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɭɝɥɸ ɢ ɩɨɪɨɞɟ, 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɋɭɯɚɧɨɜɚ Ⱥ.Ɏ.; 

Ɍ.ɤ. ɡɚɛɨɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɨɪɨɞɵ: 

           ɲɩɭɪɨɜSfN ɩɩɩ 307,2  . 

         ɩS  - ɫɟɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ  ɩɨɪɨɞɟ, ɦ2;  

        ɩf  - ɤɪɟɩɨɫɬɶ ɭɝɥɹ ɢ ɩɨɪɨɞɵ ɩɨ ɲɤɚɥɟ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ;  
         bɷ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɭɞɟɥɶɧɨɣ 
ɷɧɟɪɝɢɢ. 

Ɉɛɴɟɦ ɪɚɛɨɬ ɩɨ ɭɛɨɪɤɟ ɜɡɨɪɜɚɧɧɨɣ ɩɨɪɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ɋɭɯɚɧɨɜɚ: 

378.663,15,15,27.13 ɦɄlSQ ɪɤɢɲɲɩ   ,                               (6.69) 

ɝɞɟ ɤɢɲ  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɩɭɪɚ;  

      ɪɄ  - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɩɨɪɨɞɵ ɩɨɫɥɟ ɜɡɪɵɜɚ. 

44.0
330

40





ɫɦɟɧɞɧɟɣ
ɫɦɟɧɉ . 

.2.1344.030 ɲɩɭɪɨɦɟɬɉNQ ɫɦɟɧɩɩ   

ȼɪɟɦɹ ɧɚ ɛɭɪɟɧɢɟ ɲɩɭɪɨɜ ɩɨ ɩɨɪɨɞɟ (ɦɢɧ.): 
tɛ.ɩ.=Qɩɨɪ /Vɩ =75/0,4=170 ɦɢɧ 

Ɍɟɯɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ ɜɪɚɳɚɬɟɥɶɧɨ-ɭɞɚɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ (ɦ/ɱ) 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɱɦ
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Ɍ
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ɨɯɦ

oɝ
ɩɨɪɬɟɯ /25,13
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1
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60
















        (6.70) 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
kɝ — ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ;  
R —  ɱɢɫɥɨ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɧɚ ɭɫɬɚɧɨɜɤɟ;  
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kɨ — ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ;  
υɦ — ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ, ɦ/ɦɢɧ;  
υɨɯ — ɫɤɨɪɨɫɬɶ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɛɭɪɢɥɶɧɨɣ ɝɨɥɨɜɤɢ, ɦ/ɦɢɧ;  
Ɍɡ — ɜɪɟɦɹ ɡɚɦɟɧɵ ɪɟɡɰɚ (ɤɨɪɨɧɤɢ), ɦɢɧ;  
ȼ — ɫɬɨɣɤɨɫɬɶ ɪɟɡɰɚ (ɤɨɪɨɧɤɢ) ɧɚ ɨɞɧɭ ɡɚɬɨɱɤɭ, ɦ;  
Ɍɧ — ɜɪɟɦɹ ɧɚɜɟɞɟɧɢɹ ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ ɫ ɨɞɧɨɝɨ ɲɩɭɪɚ (ɫɤɜɚɠɢɧɵ) ɧɚ 

ɞɪɭɝɨɣ, ɦɢɧ;  
Ɍɡɛ — ɜɪɟɦɹ ɡɚɛɭɪɢɜɚɧɢɹ ɲɩɭɪɚ (ɫɤɜɚɠɢɧɵ), ɦɢɧ;  
L — ɝɥɭɛɢɧɚ ɲɩɭɪɚ, ɦ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ kɨ =1 ɩɪɢ ɱɢɫɥɟ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɨɦ 1. 
ɋɦɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 

    ɫɦɦ
tttnk

ttttɌ
Q

ɤxoɦɚɧɧo

ɜɡɨɬɩɡɩɡ
э /44,242

)27,005,03,0()4,011/((1

)2,43362,349(360

/1

)(

.











  

ɝɞɟ Ɍ — ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɦɢɧ;  
       tɩɡ — ɜɪɟɦɹ ɨɛɳɢɯ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 2,5% ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɦɟɧɵ, ɦɢɧ;  
       t'ɩɡ — ɜɪɟɦɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɩɪɢ ɛɭɪɟɧɢɢ ɲɩɭɪɨɜ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 9,5 % ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɦɟɧɵ, ɦɢɧ;  
       tɨɬ — ɜɪɟɦɹ ɧɚ ɨɬɞɵɯ ɩɪɨɯɨɞɱɢɤɨɜ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 10 % ɨɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɦɟɧɵ, ɦɢɧ;  
       tɜɡ — ɜɪɟɦɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɟɪɟɪɵɜ ɧɚ ɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 12 % ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɦɟɧɵ, ɦɢɧ;  
        ɩ — ɱɢɫɥɨ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ ɧɚ ɭɫɬɚɧɨɜɤɟ;  
        kɨ — ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ, ɪɚɜɧɵɣ 0,78 
ɩɪɢ ɩ = 2 ɢ 0,73 ɩɪɢ ɩ = 3;  

        tɦɚɧ — ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɟ ɩɨ ɭɫɬɚɧɨɜɤɟ ɢ 
ɩɟɪɟɫɬɚɧɨɜɤɟ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ, ɨɛɵɱɧɨ ɪɚɜɧɨ 0,2 — 0,5 ɦɢɧ ɧɚ 1 ɦ ɲɩɭɪɚ;  
        tɨ.ɯ. — ɜɪɟɦɹ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ ɛɭɪɢɥɶɧɨɣ; ɝɨɥɨɜɤɢ ɧɚ I'ɦ ɲɩɭɪɚ, 
        tɨ.ɯ. = 1/υɨ.ɯ, ɡɞɟɫɶ υɨ.ɯ. — ɫɤɨɪɨɫɬɶ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ (ɦ/ɦɢɧ), ɪɚɜɧɚɹ ɜ ɫɪɟɞɧɟɦ 
20 ɦ/ɦɢɧ;  
        tɤ — ɜɪɟɦɹ ɧɚ ɡɚɦɟɧɭ ɤɨɪɨɧɨɤ, ɪɚɜɧɨɟ 0,1 ɦɢɧ ɧɚ 1 ɦ ɲɩɭɪɚ;  
       υ — ɱɢɫɬɚɹ ɫɤɨɪɨɫɬɶ ɛɭɪɟɧɢɹ (ɦ/ɦɢɧ), ɡɚɜɢɫɹɳɚɹ ɨɬ ɤɪɟɩɨɫɬɢ ɩɨɪɨɞ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɛɭɪɢɥɶɧɵɯ ɦɚɲɢɧ. 

ɦɢɧtɩɡ 9 , ɦɢɧtɩɡ 34"  , ɦɢɧtɨɬ 36 , ɦɢɧtɜɡ 2,43 , 2ɩ , 8,00 ɤ , ɦɢɧtɦɚɧ 3,0 , 

ɦɢɧ
V

t
ɨɯ

ɨɯ 05,0
1

 , ɦɢɧtk 1,0 , 46,0V . 
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Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɞɜɢɠɟɧɢɟ ɩɨ ɡɚɛɨɸ: 
ɦɟɫɦɩɨɝNTnVQ ɞɧcmcmɩɪmec /..4,383306371.0  .                                      (6.71) 

ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱёɬɨɜ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɚɧɧɚɹ ɛɭɪɢɥɶɧɚɹ ɝɨɥɨɜɤɚ ɧɚɦ 
ɩɨɞɯɨɞɢɬ, ɬ.ɤ. ɨɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɞɚɧɧɵɟ ɬɟɦɩɵ ɩɪɨɯɨɞɤɢ. 
 

 
6.10 Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɲɚɯɬɧɨɣ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɤɨɥɟɫɧɨ-ɪɟɥɶɫɨɜɵɦ ɩɟ-
ɪɟɞɜɢɠɧɵɦ ɦɟɯɚɧɢɡɦɨɦ, ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɞɥɹ ɪɚɛɨɱɟɝɨ ɩɨɥɨɠɟɧɢɹ. Ɂɚɩɚɫ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

ɨ

ɜ
ɭ Ɇ

ɆɄ  ,                                                                                                    (6.72) 

ɝɞɟ Ɇɜ - ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɦɨɦɟɧɬ, ɇ ɦ;  
      Ɇ0 - ɨɩɪɨɤɢɞɵɜɚɸɳɢɣ ɦɨɦɟɧɬ, ɇ ɦ; 

ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ Ʉɭ > 1,4 ɇɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɪɹɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ «ɨɩɚɫɧɵɯ» ɩɨɥɨɠɟɧɢɹɯ ɟɟ 
ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ. 

Ɇɚɧɢɩɭɥɹɬɨɪ ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɞɧɹɬ ɜɜɟɪɯ, ɩɨɞɚɬɱɢɤ ɜɵɞɜɢɧɭɬ ɢ ɧɚ ɧɟɝɨ 
ɞɟɣɫɬɜɭɟɬ ɫɨ ɫɬɨɪɨɧɵ ɡɚɛɨɹ ɭɫɢɥɢɹ ɪɚɫɩɨɪɚ Ɋɪ ɢ ɭɫɢɥɢɟ ɩɨɞɚɱɢ ɛɭɪɢɥɶɧɨɣ ɝɨɥɨɜɤɢ 
ɊȻ. 

Ɉɩɪɨɤɢɞɵɜɚɸɳɢɣ ɦɨɦɟɧɬ: 

Ɇ0 = 2(Ɋɪ+ɊȻ)-ɇ = 2(3 + 15)-4,8 = 31.2ɤɇ-ɦ.                                           (6.73) 

ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɦɨɦɟɧɬ: 
Ɇɜ=2-ɋɩ(11+12+13) + 2-Ɉɦ(12+13) + ɋ0-13.                                       (6.74) 

ɝɞɟ ɋɩ - ɜɟɫ ɩɨɞɚɬɱɢɤɚ ɫ ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɨɣ; 
      ɋɦ - ɜɟɫ ɦɚɧɢɩɭɥɹɬɨɪɚ ɫ ɩɨɡɢɰɢɨɧɟɪɨɦ; 
       Ɉ0  - ɫɭɦɦɚɪɧɵɣ ɜɟɫ ɦɚɲɢɧɵ ɫɨ ɫɬɨɣɤɨɣ, ɩɭɥɶɬɨɦ, ɫɬɚɧɰɢɟɣ ɭɩɪɚɜɥɟɧɢɹ, 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɝɢɞɪɨɫɢɫɬɟɦɨɣ ɢ ɬ.ɞ. 

Ʉɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɭɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ__. 
Ɇɜ=2-Ɉɩ(1,+12+13) + 2-Ɉɦ(12+13) + Ɉ0-13 Ɇɜ.                                           (6.75) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɦɚɲɢɧɚ ɞɨɫɬɚɬɨɱɧɨ ɭɫɬɨɣɱɢɜɚɹ. 
ɑɟɪɬɟɠɢ ɢɡɦɟɧɹɟɦɵɯ ɞɟɬɚɥɟɣ ɩɪɟɞɫɬɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɹɯ 4-8. 
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6.11 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɦɚɲɢɧɵ 
 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ ɢ 

ɬɪɟɛɨɜɚɧɢɹ: «ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɭɝɨɥɶɧɵɯ ɢ ɫɥɚɧɰɟɜɵɯ ɲɚɯɬɚɯ», «ȿɞɢɧɵɟ 
ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɭɞɧɵɯ, ɧɟɪɭɞɧɵɯ ɢ ɪɚɫɫɵɩɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ 
ɩɨɞɡɟɦɧɵɦ ɫɩɨɫɨɛɨɦ» ɢ ɞɪ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤɚɬɶ ɤ ɦɨɧɬɚɠɭ, ɞɟɦɨɧɬɚɠɭ, ɭɩɪɚɜɥɟɧɢɸ ɢ ɨɛɫɥɭɠɢɜɚɧɢɸ ɥɢɰ 
ɧɟ ɩɪɨɲɟɞɲɢɯ ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɭɪɫɚ ɨɛɭɱɟɧɢɹ ɢ ɧɟ ɢɦɟɸɳɢɯ ɭɞɨɫɬɨɜɟɪɟɧɢɹ ɧɚ ɩɪɚɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɭɛɟɞɢɬɶɫɹ ɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɥɢɰɚɦ, ɧɟ ɫɜɹɡɚɧɧɵɦ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɦɚɲɢɧɵ. 

ɉɟɪɟɞ ɪɚɛɨɬɨɣ ɦɚɲɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɟɟ ɢɫɩɪɚɜɧɨɫɬɶ. ɉɪɢ ɷɬɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɜɡɪɵɜɨɡɚɳɢɬɧɨɫɬɶ, ɦɟɫɬɚ ɫɨɟɞɢɧɟɧɢɹ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ. ɇɟ ɜɤɥɸɱɚɬɶ ɦɚɲɢɧɭ ɫ 
ɧɟɢɫɩɪɚɜɧɵɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɨɜɪɟɠɞɟɧɧɵɦ ɤɚɛɟɥɟɦ. 

ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ, ɜ ɧɚɱɚɥɟ ɞɜɢɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɩɨɞ 
ɭɫɬɚɧɨɜɤɨɣ ɧɟɬ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ 
ɞɥɢɬɟɥɶɧɨɫɬɶɸ 6-15 ɫ, ɩɪɢɜɟɫɬɢ ɭɫɬɚɧɨɜɤɭ ɜ ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɨɜɬɨɪɢɬɶ 
ɫɢɝɧɚɥ, ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɩɭɬɶ ɫɜɨɛɨɞɟɧ, ɩɨɞɧɹɬɶ ɚɭɬɪɢɝɟɪɵ ɢ ɧɚɱɚɬɶ ɞɜɢɠɟɧɢɟ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɫɯɨɞɢɬɶ ɫ ɭɫɬɚɧɨɜɤɢ ɢ ɫɚɞɢɬɶɫɹ ɧɚ ɧɟɟ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ. 
ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɫɛɨɤɭ ɭɫɬɚɧɨɜɤɢ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ. 

ɋɨɩɪɨɜɨɠɞɚɸɳɢɣ ɦɚɲɢɧɭ ɩɪɨɯɨɞɱɢɤ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɫɡɚɞɢ ɫɥɟɞɢɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 
ɤɚɛɟɥɹ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ, ɧɟ ɭɫɬɚɧɨɜɢɜ ɦɚɲɢɧɭ ɧɚ ɚɭɬɪɢɝɟɪɵ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɛɭɪɟɧɢɟ ɲɩɭɪɨɜ ɜ ɬɚɤɨɦ ɦɟɫɬɟ ɢ ɧɚɩɪɚɜɥɟɧɢɢ, ɤɨɬɨɪɵɟ ɧɟ 

ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɢɬɶ ɧɚɞɟɠɧɵɣ ɩɪɢɠɢɦ ɭɩɨɪɨɜ ɩɨɞɚɬɱɢɤɚ. 
ɇɟ ɬɪɨɝɚɬɶ ɪɭɤɚɦɢ ɜɪɚɳɚɸɳɢɟɫɹ ɢ ɞɜɢɠɭɳɢɟɫɹ ɞɟɬɚɥɢ ɦɚɲɢɧɵ. 
Ɋɟɦɨɧɬ ɨɫɦɨɬɪ ɫɦɚɡɤɭ ɦɚɲɢɧɵ ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɲɬɪɟɤɨɜɨɦ ɩɢɬɚɧɢɢ, 

ɚ ɪɟɦɨɧɬ ɫɬɚɧɰɢɢ ɭɩɪɚɜɥɟɧɢɹ - ɩɪɢ ɫɧɹɬɨɣ ɲɬɟɩɫɟɥɶɧɨɣ ɦɭɮɬɟ. 
Ɇɟɫɬɨ ɪɚɛɨɬɵ ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɜɟɳɟɧɨ ɫɜɟɬɢɥɶɧɢɤɚɦɢ 

ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɫɜɟɬɚ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɫɟɝɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɪɚɜɧɵ: ɚɩɩɚɪɚɬɵ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɛɭɪɟɧɢɹ ɲɩɭɪɨɜ, ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɨɞɹɧɨɣ ɩɪɨɦɵɜɤɢ ɲɩɭɪɨɜ, ɚ ɬɚɤɠɟ 
ɤɚɛɢɧɚ ɢ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɦɚɲɢɧɢɫɬɚ ɨɬ ɨɛɪɭɲɚɸɳɟɣɫɹ 
ɩɨɪɨɞɵ. 
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ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ (ɛɨɥɟɟ 10 Ɇɉɚ) ɫɥɟɞɭɟɬ 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɫɨɡɞɚɬɶ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɨɬ 
ɩɨɪɚɠɟɧɢɹ ɫɬɪɭɟɣ ɠɢɞɤɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɝɪɚɠɞɚɬɶ ɤɨɠɭɯɨɦ ɜɫɟ ɭɱɚɫɬɤɢ 
ɝɢɞɪɨɥɢɧɢɣ, ɤɨɬɨɪɵɟ ɧɟ ɡɚɤɥɸɱɟɧɵ ɜ ɨɛɳɢɣ ɤɨɪɩɭɫ ɦɚɲɢɧɵ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 
ɜɧɟɲɧɢɯ ɭɬɟɱɟɤ ɠɢɞɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ ɨɫɬɚɧɨɜɢɬɶ ɧɚɫɨɫ ɢ ɭɫɬɪɚɧɢɬɶ 
ɭɬɟɱɤɢ. Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɭɬɟɱɟɤ ɩɨɞɬɹɝɢɜɚɬɶ ɫɨɟɞɢɧɟɧɢɹ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɲɬɭɰɟɪɵ, ɩɪɢ ɧɚɥɢɱɢɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ. 

Ƚɢɛɤɢɟ ɪɭɤɚɜɚ ɢ ɲɬɚɧɝɢ ɧɟ ɞɨɥɠɧɵ ɩɟɪɟɤɪɭɱɢɜɚɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ. Ʉɨɧɬɪɨɥɶ ɡɚ ɤɪɭɬɤɨɣ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ ɩɪɨɞɨɥɶɧɵɦ ɧɚɞɩɢɫɹɦ 
ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɞɢɚɦɟɬɪɚ, ɞɚɜɥɟɧɢɹ), ɧɚɧɨɫɢɦɵɦ ɧɚ ɡɚɜɨɞɚɯ ɢɡɝɨ-
ɬɨɜɢɬɟɥɹɯ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɦɟɫɬɧɵɯ ɜɡɞɭɬɢɣ ɧɚɪɭɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɪɭɤɚɜɚɯ ɢ 
ɲɬɚɧɝɚɯ ɢɥɢ ɩɨɹɜɥɟɧɢɢ ɯɨɬɹ ɛɵ ɧɟɛɨɥɶɲɢɯ ɭɬɟɱɟɤ ɩɨɜɪɟɠɞɟɧɧɵɟ ɭɱɚɫɬɤɢ 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɦɟɧɟɧɵ ɧɨɜɵɦɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɝɢɞɪɨɩɪɢɜɨɞ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɛɟɡ ɦɚ-
ɧɨɦɟɬɪɚ ɢɥɢ ɩɪɢ ɟɝɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

ɋɥɟɞɭɟɬ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɪɚɛɨɬɭ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ. ȼ 
ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɥɚɩɚɧɚ ɨɬ ɧɚɫɬɪɨɟɱɧɨɝɨ ɛɨɥɟɟ ɱɟɦ ɧɚ 
10%, ɤɥɚɩɚɧ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɦɟɧɟɧ ɧɨɜɵɦ. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚɫɬɪɚɢɜɚɬɶ ɤɥɚɩɚɧɵ ɜ 
ɲɚɯɬɧɵɯ ɭɫɥɨɜɢɹɯ. ɇɚɫɬɪɨɣɤɚ ɢɯ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ 
ɫɬɟɧɞɚɯ. 

ɉɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɨɬ ɩɨɪɚɠɟɧɢɹ 
ɜɵɫɨɤɨɧɚɩɨɪɧɵɦɢ ɫɬɪɭɹɦɢ ɪɚɛɨɬɚ ɫ ɧɟɮɬɹɧɵɦɢ ɦɚɫɥɚɦɢ ɢ ɞɪɭɝɢɦɢ ɠɢɞɤɨɫɬɹɦɢ 
ɞɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɛɟɡɨɩɚɫɧɚ. ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɫ ɦɚɫɥɚɦɢ ɨɛɵɱɧɨ 
ɩɪɢɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ȽɈɋɌɚɯ. ɋɦɵɫɥ ɩɪɚɜɢɥ ɫɜɨɞɢɬɫɹ ɤ ɬɨɦɭ, ɱɬɨ ɩɪɢ 
ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɫ ɦɚɫɥɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɭɤɚɜɢɰɚɦɢ ɢɥɢ 
ɩɪɢɦɟɧɹɬɶ ɡɚɳɢɬɧɵɟ ɦɚɡɢ, ɩɚɫɬɵ ɞɥɹ ɪɭɤ. ɉɪɢ ɜɫɤɪɵɬɢɢ ɬɚɪɵ ɫ ɦɚɫɥɨɦ ɧɟ 
ɩɪɢɦɟɧɹɬɶ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɞɚɸɳɢɯ ɩɪɢ ɭɞɚɪɟ ɢɫɤɪɭ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ ɫ 
ɦɚɫɥɚɦɢ ɢ ɩɟɪɟɞ ɩɪɢɧɹɬɢɟɦ ɩɢɳɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɦɵɬɶ ɪɭɤɢ ɬɟɩɥɨɣ ɜɨɞɨɣ ɫ 
ɦɵɥɨɦ. 
 
 

6.12 Ɋɚɡɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɨɧɬɚɠɭ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɭ ɛɭɪɢɥɶɧɨɣ ɦɚɲɢɧɵ 
 

Ʉɨɧɫɟɪɜɚɰɢɹ ɛɭɪɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɟɟ ɡɚɩɱɚɫɬɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 24.038.02-73, ɩɪɢ ɷɬɨɦ ɫ ɪɭɤɨɹɬɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɜɵɞɜɢɠɟɧɢɹ ɱɚɫɬɟɣ ɲɬɨɤɨɜ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɭɞɚɥɹɟɬɫɹ ɛɭɦɚɠɧɚɹ 
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ɭɩɚɤɨɜɤɚ. Ɂɚɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɲɢɧɵ, ɚ ɬɚɤ ɠɟ ɬɚɛɥɢɱɤɢ 
ɩɪɨɦɵɜɚɸɬɫɹ ɱɢɫɬɵɦ ɛɟɧɡɢɧɨɦ ɢ ɩɪɨɬɢɪɚɸɬɫɹ ɜɟɬɨɲɶɸ. 

Ɇɨɧɬɚɠ ɢ ɨɩɪɨɛɨɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɨɫɥɟ 
ɭɫɬɪɚɧɟɧɢɹ ɜɫɟɯ ɧɚɪɭɠɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɨɛɟɫɩɟɱɟɧɢɢ ɜɫɟɯ ɧɨɪɦɚɥɶɧɵɯ ɪɚɛɨɬ 
ɦɚɲɢɧɵ, ɩɪɨɢɡɜɨɞɹɬ ɟɟ ɪɚɡɛɨɪɤɭ ɧɚ ɱɚɫɬɢ ɢ ɞɨɫɬɚɜɥɹɸɬ ɜ ɲɚɯɬɭ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ. 

ɋɛɨɪɤɭ ɦɚɲɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɜ ɭɞɨɛɧɨɦ ɦɟɫɬɟ ɧɟɞɚɥɟɤɨ ɨɬ ɡɚɛɨɹ, ɨɛɨɪɭ-
ɞɨɜɚɧɧɨɦ ɬɚɥɶɸ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 3,5 ɬ. 

Ɂɚɬɟɦ ɨɩɪɨɛɵɜɚɸɬ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɜ ɡɚɛɨɣ ɫɜɨɢɦ ɯɨɞɨɦ. ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ 
ɦɚɲɢɧɵ ɧɚ ɦɟɫɬɟ ɢ ɭɫɬɪɚɧɟɧɢɹ ɨɛɧɚɪɭɠɟɧɧɵɯ ɞɟɮɟɤɬɨɜ ɩɪɢɫɬɭɩɚɸɬ ɤ ɪɚɛɨɬɟ ɧɚ 
ɧɟɣ. 

ȼɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ ɫɥɟɞɭɟɬ ɫɥɟɞɢɬɶ ɡɚ ɲɬɚɧɝɨɣ, ɪɭɤɨɹɬɤɚɦɢ ɢ ɤɚɛɟɥɹɦɢ. 
ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɛɭɪɟɧɢɹ ɲɩɭɪɚ ɧɚ ɡɚɞɚɧɧɭɸ ɝɥɭɛɢɧɭ ɯɨɞ ɩɨɞɚɬɱɢɤɚ ɞɨɥɠɟɧ 
ɩɟɪɟɤɥɸɱɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɡɨɥɨɬɧɢɤɨɦ ɜɨɡɜɪɚɬɚ ɧɚ ɨɛɪɚɬɧɵɣ 
ɯɨɞ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɛɭɪɟɧɢɹ, ɛɭɪɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɩɟɪɟɫɬɚɜɥɹɸɬ ɜ ɬɪɚɧɫ-

ɩɨɪɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɨɬɤɥɸɱɚɸɬ ɪɭɤɚɜ ɞɥɹ ɩɨɞɚɱɢ ɩɪɨɦɵɜɨɱɧɨɣ ɜɨɞɵ, ɨɱɢɳɚɸɬ 
ɟɟ ɨɬ ɛɭɪɨɜɨɣ ɦɟɥɨɱɢ ɢ ɝɪɹɡɢ, ɨɛɪɚɳɚɹ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɤɚɧɚɬɵ ɢ 
ɧɚɩɪɚɜɥɹɸɳɢɟ ɛɚɥɨɤ ɢ ɩɨɞɚɬɱɢɤɚ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɜɵɩɨɥɧɹɸɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɭɤɨ-

ɜɨɞɫɬɜɨɦ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧɵ. ȼ ɫɥɭɱɚɟ ɩɨɫɬɚɜɤɢ ɦɚɲɢɧɵ ɧɚ ɷɤɫɩɨɪɬ, 
ɩɪɟɞɩɪɢɹɬɢɟ-ɢɡɝɨɬɨɜɢɬɟɥɶ, ɞɨɥɠɟɧ ɫɨɫɬɚɜɢɬɶ ɝɪɚɮɢɤ ɧɚɥɚɞɨɤ, ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɷɤɫɩɨɪɬɢɪɭɟɦɨɣ ɦɚɲɢɧɵ, ɫ ɭɤɚɡɚɧɢɟɦ ɫɪɨɤɨɜ ɢ ɨɬ-
ɜɟɬɫɬɜɟɧɧɵɯ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɤɨɧɤɪɟɬɧɨ ɝɨɪɧɨ-

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɫɪɨɤ ɫɥɭɠɛɵ ɭɫɬɚɧɨɜɤɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɨɬ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɫɦɚɡɤɢ ɜɫɟɯ ɭɡɥɨɜ. Ɉɬɫɭɬɫɬɜɢɟ ɫɦɚɡɤɢ, ɚ ɬɚɤ ɠɟ 
ɩɪɢɦɟɧɟɧɢɟ ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɢɥɢ ɧɟɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɜɨɞɢɬ ɤ 
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ ɨɬɤɚɡɭ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɭɫɬɚɧɨɜɤɢ. 

Ɋɟɦɨɧɬ, ɨɫɦɨɬɪ ɢ ɫɦɚɡɤɭ ɭɫɬɚɧɨɜɤɢ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɲɬɪɟ-

ɤɨɜɨɦ ɩɭɫɤɚɬɟɥɟ. Ɋɟɦɨɧɬ ɫɬɚɧɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɩɪɢ ɫɧɹɬɨɣ ɦɭɮɬɟ. 
ȿɠɟɦɟɫɹɱɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɧɚɱɚɥɟ 

ɫɦɟɧɵ, ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɦɚɲɢɧɵ ɦɚɲɢɧɢɫɬɨɦ ɫ ɭɱɚɫɬɢɟɦ ɞɟɠɭɪɧɨɝɨ ɷɥɟɤ-
ɬɪɨɫɥɟɫɚɪɹ. 

Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɨɦɚɧɞɨɣ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɡɚ-
ɦɟɫɬɢɬɟɥɹ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ ɢɥɢ ɥɢɰɚ ɟɝɨ ɡɚɦɟɧɹɸɳɟɝɨ. 
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7. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
7.1 Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 
 
Ɉɬɤɪɵɬɵɟ ɝɨɪɧɵɟ ɪɚɛɨɬɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɪɹɞɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ ɜ ɨɬɧɨɲɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ: 
 ɩɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ (ɜɨɡɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɞɨ 1000 

ȼɬ ɢ ɜɵɲɟ); 
 ɩɨɜɪɟɠɞɟɧɢɹ, ɧɚɧɟɫɟɧɧɵɟ ɞɜɢɠɭɳɢɦɢɫɹ ɱɚɫɬɹɦɢ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ; 
 ɜɢɛɪɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ; 
 ɫɥɨɠɧɵɟ ɩɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ (ɝɪɨɡɨɜɵɟ ɪɚɡɪɹɞɵ, ɢ.ɬ.ɞ.) 
 ɨɛɪɭɲɚɸɳɢɟɫɹ ɝɨɪɧɵɟ ɩɨɪɨɞɵ (ɝɪɭɧɬɵ); 
 ɩɚɞɚɸɳɢɟ ɩɪɟɞɦɟɬɵ (ɤɭɫɤɢ ɩɨɪɨɞɵ); 
 ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɦɚɲɢɧ, ɩɚɞɟɧɢɟ ɢɯ ɱɚɫɬɟɣ. 
 ɩɪɨɦɵɲɥɟɧɧɚɹ ɩɵɥɶ; 
 ɨɬɥɟɬɚɸɳɢɟ ɱɚɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ; 
 ɚɝɪɟɫɫɢɜɧɵɟ ɠɢɞɤɨɫɬɢ (ɪɚɡɥɢɱɧɵɟ ɳɟɥɨɱɢ ɢ ɤɢɫɥɨɬɵ) ɢ ɞɪ. 

Ɉɫɧɨɜɧɵɟ ɨɩɚɫɧɵɟ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.1. 
Ɍɚɛɥɢɰɚ 7.1 – Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤ
ɢɣ ɩɪɨɰɟɫɫ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧ
ɢɟ ɮɚɤɬɨɪɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɮɚɤɬɨɪɚ 

ȿɞ. 
ɢɡɦɟɪɟɧ

ɢɹ 

Ɏɚɤɬɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ 
ɮɚɤɬɨɪɚ 

ɇɨɪɦɚɬɢɜ ɩɨ 
ȽɈɋɌ, ɉȾɄ, 

ɉȾɍ 
Ȼɭɪɟɧɢɟ ɋȻɒ-250Ɇɇ-

32 
 
 

ɉɵɥɶ 
ɒɭɦ 

Ʌɨɤɚɥɶɧɚɹ 
ɜɢɛɪɚɰɢɹ 

Ⱦɢɨɤɫɢɞ         
Ʉɪɟɦɧɢɹ 

ɦɝ/ɦ3 

ɞȻȺ 
ɞȻ 

5 
75 
120 

6 
70 
112 

 
ɗɤɫɤɚɜɚɰɢɹ ɗɄȽ-5 Ⱥ 

 
Komatsu PC-

750 
 

ɗɄȽ–8ɂ 

ɉɵɥɶ 
Ƚɚɡ 

ɒɭɦ 
Ʌɨɤɚɥɶɧɚɹ 
ɜɢɛɪɚɰɢɹ 

Ɉɤɫɢɞɵ ɚɡɨɬɚ 
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 
ɍɝɥɟɜɨɞɨɪɨɞɵ 

Ⱦɢɨɤɫɢɞ ɤɪɟɦɧɢɹ 

ɦɝ/ɦ3 

 
 
 

ɞȻȺ 
ɞȻ 

12 
4 
50 
120 

5 
5 
70 
112 

 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜ
ɚɧɢɟ 

ȻɟɥȺɁ-7555 
 

HOWO-zz3407 
 

 
Ƚɚɡ 

 
Ɉɛɳɚɹ 

ɬɪɚɧɫɩɨɪɬɧɚ
ɹ 

ɜɢɛɪɚɰɢɹ 

Ɉɤɫɢɞɵ ɚɡɨɬɚ 
 

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 
 
 

ɍɝɥɟɜɨɞɨɪɨɞɵ 

ɦɝ/ɦ3 
 
 

ɞȻ 

4 
 
 
8 
 

100 
120 

5 
 
 

20 
 

300 
107 

Ɉɬɜɚɥɨɨɛɪɚɡɨɜ
ɚɧɢɟ 

Komatsu 
D 275A 

ɉɵɥɶ Ⱦɢɨɤɫɢɞ ɤɪɟɦɧɢɹ ɦɝ/ɦ3 5 3 
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7.1.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɪɝɚɧɢɡɭɟɬɫɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ №116 «Ɉ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɚɫɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ»: 

 ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ; 

 ɩɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɨɜ; 
 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɧɚ ɤɚɠɞɨɦ 

ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 
 ɪɟɠɢɦ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ 

ɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɫɭɛɴɟɤɬɨɜ ɊɎ; 
 ɜɵɞɚɱɚ ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɵ, ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɢ, ɢ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 
 ɨɛɭɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɢ ɩɪɢɟɦɚɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɢɧɫɬɪɭɤɬɚɠ ɩɨ 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɫɬɚɠɢɪɨɜɤɭ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɪɚɛɨɬɧɢɤɨɜ ɢ ɩɪɨɜɟɪɤɭ ɢɯ 
ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ; 

 ɨɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ; 
 ɩɪɨɜɟɞɟɧɢɟ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɦɟɞɢɰɢɧɫɤɢɯ 

ɨɫɦɨɬɪɨɜ; 
 ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɫɨɯɪɚɧɟɧɢɸ ɠɢɡɧɢ 

ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ; 
 ɪɚɫɫɥɟɞɨɜɚɧɢɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɩɨɪɹɞɤɟ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ; 

 ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 
ɋɨɫɬɚɜ ɚɬɦɨɫɮɟɪɵ ɤɚɪɶɟɪɚ ɞɨɥɠɟɧ ɨɬɜɟɱɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɩɨ 

ɫɨɞɟɪɠɚɧɢɸ ɨɫɧɨɜɧɵɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɜɨɡɞɭɯɚ ɢ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ (ɩɵɥɶ, 
ɝɚɡɵ), ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɭɸɳɢɯ ȽɈɋɌɨɜ. ȼɨɡɞɭɯ ɪɚɛɨɱɟɣ ɡɨɧɵ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ 
ɩɨ ɨɛɴɟɦɭ 20 % ɤɢɫɥɨɪɨɞɚ ɢ ɧɟ ɛɨɥɟɟ 0,5 % ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɞɨɩɭɫɬɢɦɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 2 ɦɝ/ɦ3.    ȼ ɤɚɪɶɟɪɟ ɢ ɧɚ 
ɨɬɜɚɥɚɯ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɨɬɛɨɪ ɩɪɨɛ ɞɥɹ ɚɧɚɥɢɡɚ ɜɨɡɞɭɯɚ 
ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ ɝɚɡɨɜ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɤɜɚɪɬɚɥ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
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«ɂɧɫɬɪɭɤɰɢɟɣ ɩɨ ɤɨɧɬɪɨɥɸ ɫɨɞɟɪɠɚɧɢɹ ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 
ɝɨɪɧɨɪɭɞɧɨɣ ɢ ɧɟɪɭɞɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ». 

Ⱦɨɩɭɫɤ ɪɚɛɨɱɢɯ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜ ɤɚɪɶɟɪ ɩɨɫɥɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɦɚɫɫɨɜɵɯ ɜɡɪɵɜɨɜ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɢ ɫɧɢɠɟɧɢɹ ɹɞɨɜɢɬɵɯ ɝɚɡɨɜ 
ɜ ɚɬɦɨɫɮɟɪɟ ɞɨ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ, ɧɨ ɧɟ ɪɚɧɟɟ, ɱɟɦ ɱɟɪɟɡ 30 ɦɢɧ. ɩɨɫɥɟ ɜɡɪɵɜɚ. 
ȼɫɟ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ ɫ ɞɜɢɝɚɬɟɥɹɦɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɵ ɧɟɣɬɪɚɥɢɡɚɬɨɪɚɦɢ ɜɪɟɞɧɵɯ ɝɚɡɨɜ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ ɜ 
ɩɟɪɢɨɞ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ 
ɨɪɨɲɟɧɢɟ ɜɡɨɪɜɚɧɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɜɨɞɨɣ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚ 
ɚɜɬɨɞɨɪɨɝɚɯ ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ 
ɩɨɥɢɜɤɚ ɞɨɪɨɝ ɜɨɞɨɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɜɹɡɭɸɳɢɯ ɞɨɛɚɜɨɤ. 
Ⱥɩɬɟɱɤɢ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ, ɜ ɰɟɯɚɯ, ɦɚɫɬɟɪɫɤɢɯ, ɚ 
ɬɚɤɠɟ ɧɚ ɜɫɟɯ ɝɨɪɧɨɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧɚɯ ɢ ɦɟɯɚɧɢɡɦɚɯ. 

ɇɚ ɨɛɴɟɤɬɚɯ ɪɟɦɨɧɬɧɨ-ɝɚɪɚɠɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɪɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɵ: 

 ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɨɣ, ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɢɩɨɜɵɦɢ 
ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɦɢ, ɭɬɜɟɪɠɞɟɧɧɵɦɢ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ 
ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ ɢ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ 
ɫɨɰɢɚɥɶɧɨ ɪɚɡɜɢɬɢɹ ɊɎ № 51 ɨɬ 18.12.98 ɝ. ɜ ɪɟɞɚɤɰɢɢ ɩɨɫɬɚɧɨɜɥɟɧɢɣ 
Ɇɢɧɬɪɭɞɚ ɊɎ ɨɬ 29.10.99 ɝ. ɢ ɨɬ 03.02.04ɝ. № 7; 

 ɫɦɵɜɚɸɳɢɦɢ ɢ ɨɛɟɡɠɢɪɢɜɚɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ № 45 ɨɬ 
04.07.03ɝ. "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɧɨɪɦ ɛɟɫɩɥɚɬɧɨɣ ɜɵɞɚɱɢ ɪɚɛɨɬɧɢɤɚɦ 
ɫɦɵɜɚɸɳɢɯ ɢ ɨɛɟɡɠɢɪɢɜɚɸɳɢɯ ɫɪɟɞɫɬɜ ɩɨɪɹɞɤɚ ɢ ɭɫɥɨɜɢɣ ɢɯ ɜɵɞɚɱɢ". 
ɋɪɟɞɫɬɜɚ ɤɨɥɥɟɤɬɢɜɧɨɣ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɪɚɛɨɬɧɢɤɨɜ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌ 12.4.011-89 (1990). ɋɪɟɞɫɬɜɚ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ ɜɤɥɸɱɚɸɬ ɫɪɟɞɫɬɜɚ ɧɨɪɦɚɥɢɡɚɰɢɢ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɢ ɫɪɟɞɫɬɜɚ ɫɧɢɠɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ ɜɪɟɞɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ: 

 ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ (ɦɢɤɪɨɤɥɢɦɚɬɚ); 
 ɨɫɜɟɳɟɧɢɹ; 
 ɭɫɥɨɜɢɹ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ; 
 ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɢ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ 

ɷɥɟɤɬɪɢɱɟɫɬɜɚ; 
 ɡɚɳɢɬɚ ɨɬ ɞɜɢɠɭɳɢɯɫɹ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ ɦɟɯɚɧɢɡɦɨɜ; 
 ɡɚɳɢɬɵ ɨɬ ɩɚɞɟɧɢɹ ɫ ɜɵɫɨɬɵ ɢ ɞɪɭɝɢɟ ɫɪɟɞɫɬɜɚ. 
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      ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɩɨ ɫɜɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ:  

 ȽɈɋɌ 13385-78 (1979). Ɉɛɭɜɶ ɫɩɟɰɢɚɥɶɧɚɹ. ɇɨɦɟɧɤɥɚɬɭɪɚ ɩɨɤɚɡɚɬɟɥɟɣ 
ɤɚɱɟɫɬɜɚ; 

 ȽɈɋɌ 12.4.010-75(1996) "ɋɋȻɌ. ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 
Ɋɭɤɚɜɢɰɵ ɫɩɟɰɢɚɥɶɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ"; ȽɈɋɌ 29335-92 (1994) 

"Ʉɨɫɬɸɦɵ ɦɭɠɫɤɢɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ". 
ɋɩɟɰɨɞɟɠɞɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɫ ɤɚɬɟɝɨɪɢɟɣ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɝɪɭɡɨɜ, ɫɥɟɞɭɟɬ 

ɩɨɞɜɟɪɝɚɬɶ ɫɬɢɪɤɟ, ɯɢɦɱɢɫɬɤɟ ɢ ɞɪɭɝɢɦ ɜɢɞɚɦ ɫɚɧɨɛɪɚɛɨɬɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɨɪɹɞɤɨɦ. ɇɚ ɭɱɚɫɬɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɞɥɹ ɡɚɳɢɬɵ, 
ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɪɟɞɫɬɜɚ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ: 

 ɡɚɡɟɦɥɹɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ; 
 ɨɝɪɚɞɢɬɟɥɶɧɵɟ, ɢɡɨɥɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɨɤɪɵɬɢɹ, ɭɫɬɪɨɣɫɬɜɚ 

ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɢ ɡɚɧɭɥɟɧɢɹ, ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; 

 ɨɫɜɟɳɟɧɢɟ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ; 

 ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɧɚ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɰɢɨɧɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ. ɉɪɢ ɧɚɡɧɚɱɟɧɢɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ 

ɭɱɢɬɵɜɚɬɶ ɢ ɜɢɛɪɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ⱦɥɹ ɷɤɫɤɚɜɚɬɨɪɨɜ, ɝɞɟ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɹɜɥɹɸɬɫɹ ɤɪɭɬɢɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɫɬɪɟɥɵ, ɫɥɟɞɭɟɬ ɩɪɟɞɩɨɱɢɬɚɬɶ 
ɪɚɡɪɚɛɨɬɤɭ ɩɨɪɨɞɵ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɪɭɠɤɚɦɢ, ɬɚɤ ɤɚɤ ɜ ɫɥɭɱɚɟ ɪɚɛɨɬɵ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɬɪɭɠɤɚɦɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɦɨɦɟɧɬ, ɫɤɪɭɱɢɜɚɸɳɢɣ ɫɬɪɟɥɭ. 
Ȼɨɥɶɲɢɟ ɤɨɥɟɛɚɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɩɟɪɟɯɨɞɨɦ ɨɬ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɪɭɠɤɚɦ (ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɜɟɥɢɱɢɧɵ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɨɤɪɭɠɧɨɣ ɫɢɥɵ). ɋɭɳɟɫɬɜɭɸɬ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ 
ɫɬɪɭɠɤɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɜɢɛɪɚɰɢɢ ɹɜɥɹɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦɢ. Ɋɚɡɪɚɛɨɬɤɚ ɩɨɪɨɞɵ 
ɧɟɲɢɪɨɤɢɦɢ ɬɨɥɫɬɵɦɢ ɫɬɪɭɠɤɚɦɢ ɭɦɟɧɶɲɚɟɬ ɛɨɤɨɜɭɸ ɫɢɥɭ ɧɚ ɤɨɜɲɟ ɢ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɤɨɥɟɛɚɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɢɛɪɚɰɢɣ ɢ ɲɭɦɚ ɫɥɟɞɭɸɳɢɟ: 
 ɩɚɫɩɨɪɬɢɡɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ ɢ ɲɭɦɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɬɛɨɪɚ ɩɪɢ ɩɪɢɟɦɟ ɧɚ ɪɚɛɨɬɭ ɢ 

ɦɟɞɢɰɢɧɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɪɚɛɨɱɢɯ; 
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 ɜɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɬɪɭɞɚ ɢ ɨɛɭɱɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɬɨɞɚɦ ɡɚɳɢɬɵ ɨɬ 
ɜɢɛɪɚɰɢɢ ɢ ɲɭɦɚ; 

 ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɥɸɞɟɣ ɜ 
ɜɢɛɪɨɲɭɦɨɜɵɯ ɭɫɥɨɜɢɹɯ; 

 ɫɜɨɟɜɪɟɦɟɧɧɵɣ ɢ ɤɚɱɟɫɬɜɟɧɧɵɣ ɪɟɦɨɧɬ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ; 

 ɤɨɧɬɪɨɥɶ ɜɢɛɪɨɡɚɳɢɬɧɵɯ ɢ ɲɭɦɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɨɫɥɟ ɪɟɦɨɧɬɚ; 

 ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɦɟɧɟɟ ɲɭɦɧɨɟ (ɧɚɩɪɢɦɟɪ, ɩɧɟɜɦɨɩɪɢɜɨɞɚ ɧɚ 
ɝɢɞɪɨɩɪɢɜɨɞ ɢɥɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞ); 

 ɭɞɚɥɟɧɢɟ ɤɚɛɢɧ ɭɩɪɚɜɥɟɧɢɹ ɢɡ ɨɩɚɫɧɵɯ ɡɨɧ ɜɢɛɪɚɰɢɢ ɢ ɲɭɦɚ; 
 ɜɧɟɞɪɟɧɢɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɲɭɦɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ 

ɦɟɯɚɧɢɡɦɚɦɢ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɚɸɳɢɯ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɦɟɞɢɤɨ-

ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɩɪɨɮɢɥɚɤɬɢɤɚ ɲɭɦɨɜɢɛɪɚɰɢɨɧɧɨɣ ɛɨɥɟɡɧɢ. 
ȼɫɟ ɡɨɧɵ ɫ ɭɪɨɜɧɟɦ ɡɜɭɤɚ ɜɵɲɟ 85 ɞȻ ɨɛɨɡɧɚɱɚɸɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ 

ɡɧɚɤɚɦɢ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɪɟɞɫɬɜ 
ɜɢɛɪɨɲɭɦɨɡɚɳɢɬɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ: 
 ȼɫɟ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ 

ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ. 
 Ɋɟɠɢɦɵ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɤɨɪɟɧɢɟ ɩɪɨɰɟɫɫɨɜ 

ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨɬɭ, ɩɨɞɞɟɪɠɚɧɢɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ 
ɢɫɤɥɸɱɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɩɪɨɮ. ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ, 
ɢɡ-ɡɚ ɭɬɨɦɥɹɟɦɨɫɬɢ ɢ ɞɪɭɝɢɯ ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ. 

 Ɋɚɛɨɬɚɸɳɢɦ ɞɨɥɠɧɵ ɩɪɟɞɨɫɬɚɜɥɹɬɶɫɹ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɩɟɪɟɪɵɜɵ ɜ ɪɚɛɨɬɟ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɢ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɪɭɞɚ, ɫɨɝɥɚɫɧɨ ɤɚɪɬ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. 

 Ɋɚɛɨɬɚɸɳɢɟ, ɢɦɟɸɳɢɟ ɤɨɧɬɚɤɬ ɫ ɜɪɟɞɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ 
ɮɚɤɬɨɪɚɦɢ, ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɩɪɨɯɨɞɢɬɶ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɦɟɞɢɰɢɧɫɤɢɟ 
ɨɫɦɨɬɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɤɚɡɨɦ Ɇɢɧɡɞɪɚɜɚ №302ɇ ɨɬ 10.04.2011 ɝ. 

 ȼɫɟɦ ɪɚɛɨɬɚɸɳɢɦ, ɡɚɧɹɬɵɦ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɫ ɜɪɟɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ 
ɬɪɭɞɚ, ɞɨɥɠɧɨ ɜɵɞɚɜɚɬɶɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɥɟɱɟɛɧɨ - 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɢɥɢ ɦɨɥɨɤɨ, ɫɨɝɥɚɫɧɨ ɤɚɪɬ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɟɝɨ 
ɦɟɫɬɚ. 
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 ȼɫɟ ɪɚɛɨɬɚɸɳɢɟ, ɫɜɹɡɚɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ ɬɟɥɚ, ɞɨɥɠɧɵ 
ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɩɨɥɭɱɚɬɶ ɧɚ ɪɭɤɢ ɧɟ ɦɟɧɟɟ 300 ɝɪɚɦɦ ɦɵɥɚ ɜ 
ɦɟɫɹɰ, ɤɪɨɦɟ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɫɬɨɹɧɧɨ ɧɚ ɭɦɵɜɚɥɶɧɢɤɚɯ; 

 Ⱦɥɹ ɪɚɛɨɬɚɸɳɢɯ ɜɧɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɧɚ ɫɤɥɚɞɚɯ, 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɬ.ɩ.) ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɦɟɳɟɧɢɹ 
ɞɥɹ ɨɛɨɝɪɟɜɚɧɢɹ. 

 ɉɪɢɟɦ ɩɢɳɢ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɬɨɥɨɜɵɯ, ɛɭɮɟɬɚɯ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨ 
ɜɵɞɟɥɟɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɨɝɥɚɫɧɨ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ ɩɨɦɟɳɟɧɢɹɯ. ɉɪɢɟɦ ɩɢɳɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɡɚɩɪɟɳɚɟɬɫɹ. 

 ɉɟɪɟɞ ɩɪɢɟɦɨɦ ɩɢɳɢ ɜɵɦɨɣɬɟ ɪɭɤɢ ɫ ɦɵɥɨɦ ɢɥɢ ɞɪɭɝɢɦɢ ɦɨɸɳɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ. 

 ɋɨɞɟɪɠɢɬɟ ɜ ɱɢɫɬɨɬɟ ɫɩɟɰɨɞɟɠɞɭ, ɫɜɨɟɜɪɟɦɟɧɧɨ ɫɞɚɜɚɣɬɟ ɟɟ ɜ ɫɬɢɪɤɭ ɢ 
ɩɨɱɢɧɤɭ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɨɞɟɠɞɵ ɜɧɟɪɚɛɨɱɟɟ ɜɪɟɦɹ ɫɬɪɨɝɨ ɡɚɩɪɟɳɟɧɨ. 

 ɉɨɫɥɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɨɞɨɣ ɫ ɦɵɥɨɦ ɬɳɚɬɟɥɶɧɨ ɜɵɦɵɬɶ ɥɢɰɨ, ɲɟɸ ɢ 
ɪɭɤɢ ɢɥɢ ɩɪɢɧɹɬɶ ɞɭɲ. ɉɟɪɟɞ ɩɪɢɟɦɨɦ ɩɢɳɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɦɵɬɶ ɪɭɤɢ ɫ 
ɦɵɥɨɦ. 

 Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɦɢɤɪɨɬɪɚɜɦ ɩɨɥɶɡɭɣɬɟɫɶ ɦɟɞɢɰɢɧɫɤɨɣ ɚɩɬɟɱɤɨɣ. 
 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

         ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ, ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ, ɡɚɦɟɬɢɜɲɢɣ ɩɨɠɚɪ, ɞɨɥɠɟɧ 
ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɨɛ ɷɬɨɦ ɜ ɩɨɠɚɪɧɨɟ ɞɟɩɨ ɩɨ ɬɟɥɟɮɨɧɭ 0-1, ɢ ɫɪɚɡɭ ɠɟ 
ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɨɱɚɝɚ ɩɨɠɚɪɚ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: ɜɨɞɚ, ɩɟɫɨɤ, ɤɨɲɦɚ, ɩɨɥɨɝ ɛɪɟɡɟɧɬɚ, ɨɝɧɟɬɭɲɢɬɟɥɢ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɳɢɬɚ. Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɡɜɨɞɢɬɶ ɨɬɤɪɵɬɵɣ ɨɝɨɧɶ ɜ 
ɡɞɚɧɢɹɯ ɢ ɩɨɦɟɳɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɧɢɯ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɯɪɚɧɟɧɢɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɜɵɲɟ ɫɭɬɨɱɧɨɣ ɧɨɪɦɵ. ɏɪɚɧɢɬɶ ɢɯ ɪɚɡɪɟɲɚɟɬɫɹ 
ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɹɳɢɤɚɯ ɫ ɤɪɵɲɤɚɦɢ. 
         Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɟɧɢɟ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɛɟɧɡɢɧ, ɦɚɫɥɨ, 
ɧɢɬɪɨɤɪɚɫɤɢ ɢ ɩɪɨɱɟɟ) ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɩɨɦɟɳɟɧɢɹɯ. ɉɪɢ 
ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɤɨɦɩɥɟɤɬɧɨɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɬɚɜɢɬɶ ɜ 
ɢɡɜɟɫɬɧɨɫɬɶ ɨɛ ɷɬɨɦ ɬɟɯɧɢɱɟɫɤɢɣ ɧɚɞɡɨɪ. ɇɚɡɧɚɱɟɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɭɱɧɵɦɢ 
ɭɝɥɟɤɢɫɥɨɬɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ. ɍɝɥɟɤɢɫɥɨɬɚ ɧɟ ɜɵɡɵɜɚɟɬ ɩɨɪɱɢ ɦɚɬɟɪɢɚɥɨɜ, 
ɱɬɨ ɞɟɥɚɟɬ ɟɟ ɧɟɡɚɦɟɧɢɦɨɣ ɩɪɢ ɬɭɲɟɧɢɢ ɰɟɧɧɵɯ ɬɨɜɚɪɨɜ. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ 
ɭɝɥɟɤɢɫɥɨɬɚ ɧɟ ɩɪɨɜɨɞɢɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ 
ɹɜɥɹɸɬɫɹ ɫɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɩɪɢ ɬɭɲɟɧɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ. 
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Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɨɝɧɟɬɭɲɢɬɟɥɶ ɫɥɟɞɭɟɬ ɩɨɞɧɟɫɬɢ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɨɱɚɝɭ 
ɩɨɠɚɪɚ, ɧɚɩɪɚɜɢɬɶ ɪɚɫɬɪɭɛ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ, ɢ ɜɪɚɳɟɧɢɟɦ ɦɚɯɨɜɢɱɤɚ ɩɪɨɬɢɜ 
ɫɬɪɟɥɤɢ ɨɬɤɪɵɬɶ ɞɨ ɨɬɤɚɡɚ ɜɟɧɬɢɥɶ. 
 
 

7.2 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
7.2.1 Ⱥɧɚɥɢɡ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
         ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɧɚɫɬɨɹɳɢɦ ɩɪɨɟɤɬɨɦ ɫɨɯɪɚɧɟɧɵ ɝɥɚɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɚɪɶɟɪɚ ɢ 
ɤɨɥɢɱɟɫɬɜɨ ɢɡɜɥɟɤɚɟɦɵɯ ɡɚɩɚɫɨɜ ɪɭɞ, ɧɚɫɬɨɹɳɢɦ ɩɪɨɟɤɬɨɦ ɧɚɫɥɟɞɭɸɬɫɹ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɩɪɨɟɤɬɚ ɜ ɱɚɫɬɢ ɨɯɪɚɧɵ ɧɟɞɪ. Ɉɯɪɚɧɚ ɧɟɞɪ, ɜ 
ɩɪɨɟɤɬɟ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ. «ȿɞɢɧɵɯ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɧɟɞɪ 
ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ» ɢ Ɂɚɤɨɧɚ ɊɎ «Ɉ 
ɧɟɞɪɚɯ». ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɡɞɟɥɶɧɨɟ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ, ɞɥɹ ɱɟɝɨ ɫɨɡɞɚɟɬɫɹ ɞɜɚ ɨɬɜɚɥɚ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ – ɨɬɜɚɥ 
ɫɤɚɥɶɧɨɣ ɜɫɤɪɵɲɢ ɢ ɨɬɜɚɥ ɪɵɯɥɨɣ ɜɫɤɪɵɲɢ, ɤɨɬɨɪɚɹ ɜɩɨɫɥɟɞɫɬɜɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɪɟɤɭɥɶɬɢɜɚɰɢɢ, ɫɨɡɞɚɟɬɫɹ ɬɚɤɠɟ ɫɩɟɰ. ɨɬɜɚɥ ɡɚɛɚɥɚɧɫɨɜɵɯ, ɨɤɢɫɥɟɧɧɵɯ ɢ 
ɫɦɟɲɚɧɧɵɯ ɪɭɞ. 
         ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢɥɚɦɢ ɨɯɪɚɧɵ ɧɟɞɪ ɉȻ 07-601-03 ɩ. 20 ɩɪɨɟɤɬɨɦ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ ɪɭɞɧɢɤɚ 
ɢ ɧɚɫɟɥɟɧɢɹ, ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɧɚɪɭɲɟɧɧɵɯ ɡɟɦɟɥɶ, ɫɧɢɠɟɧɢɟ ɨɬɱɭɠɞɟɧɢɹ ɡɟɦɟɥɶɧɵɯ ɩɥɨɳɚɞɟɣ 
ɩɨɞ ɜɧɟɲɧɢɟ ɨɬɜɚɥɵ, ɫɨɯɪɚɧɟɧɢɸ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ, ɨɪɝɚɧɢɡɚɰɢɸ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɨɪɧɨɝɨ ɨɬɜɨɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ ɢɡɦɟɧɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɪɟɞɧɵɦ ɜɥɢɹɧɢɟɦ ɝɨɪɧɵɯ ɪɚɡɪɚɛɨɬɨɤ. 
ɉɨɥɧɨɬɚ ɢ ɤɚɱɟɫɬɜɨ ɢɡɜɥɟɱɟɧɢɹ ɡɚɩɚɫɨɜ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɡ ɧɟɞɪ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦ ɩɨɪɹɞɤɨɦ ɨɬɪɚɛɨɬɤɢ ɡɚɩɚɫɨɜ, ɩɪɢɧɹɬɨɣ ɫɢɫɬɟɦɨɣ 
ɪɚɡɪɚɛɨɬɤɢ, ɝɨɪɧɨɬɪɚɧɫɩɨɪɬɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɩɟɰɢɚɥɶɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ 
ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɬɟɪɶ ɡɚɩɚɫɨɜ. ɉɨɬɟɪɢ ɢ ɪɚɡɭɛɨɠɢɜɚɧɢɟ ɪɭɞɵ ɩɪɢ ɞɨɛɵɱɟ 
ɪɚɫɫɱɢɬɚɧɵ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ ɩɨ ɧɨɪɦɢɪɨɜɚɧɢɸ, ɨɩɪɟɞɟɥɟɧɢɸ ɢ 
ɭɱɟɬɭ ɩɨɬɟɪɶ ɪɚɡɭɛɨɠɢɜɚɧɢɹ ɪɭɞ. ȼɟɥɢɱɢɧɚ ɩɨɬɟɪɶ ɧɟ ɩɪɟɜɵɲɚɟɬ ɭɪɨɜɟɧɶ ɧɚ 
ɞɟɣɫɬɜɭɸɳɢɯ ɤɚɪɶɟɪɚɯ ɪɚɣɨɧɚ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɚɧɚɥɨɝɢɱɧɵɯ ɭɫɥɨɜɢɹɯ. 
        ɉɨɬɟɪɢ ɢ ɪɚɡɭɛɨɠɢɜɚɧɢɟ ɞɨɥɠɧɵ ɭɬɨɱɧɹɬɶɫɹ ɜ ɟɠɟɝɨɞɧɵɯ ɩɥɚɧɚɯ ɪɚɡɜɢɬɢɹ 
ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɭɬɜɟɪɠɞɚɬɶɫɹ ɜ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɟ. ȼɵɛɨɪɨɱɧɚɹ ɨɬɪɚɛɨɬɤɚ 
ɧɚɢɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɪɭɞɧɵɯ ɛɥɨɤɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢɜɨɞɹɳɚɹ ɤ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɫɬɚɸɳɢɯɫɹ 
ɛɚɥɚɧɫɨɜɵɯ ɡɚɩɚɫɨɜ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
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    7.2.2 ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɚɬɦɨɫɮɟɪɵ,  
              ɝɢɞɪɨɫɮɟɪɵ ɢ ɥɢɬɨɫɮɟɪɵ 
 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɩɨɬɟɪɶ 
ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ: 

 ɤɚɱɟɫɬɜɟɧɧɭɸ ɢ ɫɜɨɟɜɪɟɦɟɧɧɭɸ ɡɚɱɢɫɬɤɭ ɩɥɨɳɚɞɨɤ ɩɨ ɪɭɞɟ ɛɭɥɶɞɨɡɟɪɨɦ; 
 ɩɨɫɬɨɹɧɧɨɟ ɩɨɞɞɟɪɠɚɧɢɟ ɚɜɬɨɞɨɪɨɝ ɢ ɩɨɞɴɟɡɞɨɜ ɜ ɯɨɪɨɲɟɦ ɫɨɫɬɨɹɧɢɢ; 
 ɤɨɧɬɪɨɥɶ ɡɚɝɪɭɡɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 
 ɜɟɞɟɧɢɟ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɝɪɚɧɢɰɚɯ ɭɬɜɟɪɠɞɟɧɧɨɝɨ 

ɝɨɪɧɨɝɨ ɢ ɡɟɦɟɥɶɧɨɝɨ ɨɬɜɨɞɨɜ; 
 ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɨɞɨɨɬɜɟɞɟɧɢɟ ɢɡ ɞɨɛɵɱɧɨɝɨ ɡɚɛɨɹ. 

ɉɨɪɨɞɵ ɜɫɤɪɵɲɢ ɩɨɥɧɨɫɬɶɸ ɫɤɥɚɞɢɪɭɸɬɫɹ ɜ ɨɬɜɚɥɵ, ɬ.ɤ. ɩɨ ɞɚɧɧɵɦ 
ɝɟɨɥɨɝɨɪɚɡɜɟɞɤɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɧɢ ɧɟ ɢɦɟɸɬ. Ʉɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ 
ɨɯɪɚɧɟ ɧɟɞɪ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜ ɩɟɪɢɨɞ ɪɚɡɪɚɛɨɬɤɢ ɤɚɪɶɟɪɚ, ɢ ɩɨɫɥɟ ɟɟ 
ɡɚɜɟɪɲɟɧɢɹ ɜɤɥɸɱɚɟɬ: 

 ɫɧɹɬɢɟ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɉɊɋ; 
 ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɧɚɪɭɲɟɧɧɵɯ ɡɟɦɟɥɶ; 
 ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɪɭɲɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
 ɝɨɪɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ; 
 ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɬɤɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: 
 ɭɝɥɵ ɨɬɤɨɫɨɜ ɛɨɪɬɨɜ ɤɚɪɶɟɪɚ ɜ ɩɪɟɞɟɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢɦɟɸɬ ɡɚɩɚɫ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɟ ɦɟɧɟɟ ɧɨɪɦɚɬɢɜɧɨɝɨ. 
Ɉɬɜɚɥɵ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ ɪɚɡɦɟɳɟɧɵ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ ɛɟɡɪɭɞɧɨɫɬɢ ɭɱɚɫɬɤɚ ɪɚɡɦɟɳɟɧɢɹ, ɱɬɨ ɫɧɢɠɚɟɬ 
ɨɛɴɟɦ ɬɪɚɧɫɩɨɪɬɧɨɣ ɪɚɛɨɬɵ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɩɵɥɶɸ ɢ 
ɝɚɡɚɦɢ. ȼ «ɫɭɯɨɟ» ɜɪɟɦɹ ɝɨɞɚ ɩɵɥɟɨɛɪɚɡɭɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɩɨɥɢɜɚɬɶ ɜɨɞɨɣ: ɡɚɛɨɢ ɷɤɫɤɚɜɚɬɨɪɨɜ, ɪɚɛɨɱɢɟ ɩɥɨɳɚɞɤɢ, ɚɜɬɨɞɨɪɨɝɢ. ɇɨɪɦɚɬɢɜɵ 
ɜɫɤɪɵɬɵɯ ɢ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɡɚɩɚɫɨɜ ɨɩɪɟɞɟɥɟɧɵ ɫɨɝɥɚɫɧɨ «ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɭɱɟɬɭ 
ɜɫɤɪɵɬɵɯ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɢ ɝɨɬɨɜɵɯ ɤ ɜɵɟɦɤɟ ɡɚɩɚɫɨɜ ɪɭɞɵ (ɩɟɫɤɨɜ), 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɨɪɧɵɯ ɪɚɛɨɬ ɢ ɩɨɪɹɞɤɭ ɩɨɝɚɲɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɢɯ ɩɪɨɜɟɞɟɧɢɟ». 

Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  ɋɥɨɠɧɨɫɬɶ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ 
ɫɬɪɨɟɧɢɹ ɨɛɴɟɤɬɚ ɞɢɤɬɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɪɚɡɜɟɞɤɢ 
ɫ ɰɟɥɶɸ ɭɬɨɱɧɟɧɢɹ ɤɨɧɬɭɪɨɜ ɞɨɛɵɱɧɵɯ ɛɥɨɤɨɜ ɢ ɢɯ ɩɪɨɦɵɲɥɟɧɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɝɨɪɧɵɯ ɪɚɛɨɬ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɪɚɡɜɟɞɤɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
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ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɫ ɨɩɪɨɛɨɜɚɧɢɟɦ ɤɟɪɧɚ, ɲɥɚɦɚ, ɛɨɪɨɡɞɨɜɨɟ ɨɩɪɨɛɨɜɚɧɢɟ ɩɨ 
ɞɨɛɵɱɧɵɦ ɡɚɛɨɹɦ ɢ ɛɨɪɬɚɦ ɤɚɪɶɟɪɚ. 

ɒɥɚɦɨɜɨɟ ɨɩɪɨɛɨɜɚɧɢɟ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɛɭɪɟɧɢɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɫɤɜɚɠɢɧ ɢɡ ɪɚɫɱɟɬɚ ɨɛɴɟɦɨɜ ɞɨɛɵɱɢ ɧɚ 1 ɦɥɧ. ɬ. ɲɥɚɦɨɜɵɯ ɩɪɨɛ – 2500 ɲɬ. 
 

 

7.3 ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
7.3.1 ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɟɦɨɱɧɨ-ɩɨɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ 

 
ɉɪɢ ɩɟɪɟɞɜɢɠɟɧɢɢ ɷɤɫɤɚɜɚɬɨɪɚ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ ɭɱɚɫɬɤɭ ɢɥɢ ɧɚ ɩɨɞɴɟɦ 

ɩɪɢɜɨɞ ɯɨɞɨɜɨɣ ɬɟɥɟɠɤɢ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɫɡɚɞɢ, ɚ ɩɪɢ ɫɩɭɫɤɚɯ ɫ ɭɤɥɨɧɚ – 

ɜɩɟɪɟɞɢ. Ʉɨɜɲ ɞɨɥɠɟɧ ɛɵɬɶ ɨɩɨɪɨɠɧɟɧ ɢ ɧɚɯɨɞɢɬɶɫɹ ɧɟ ɜɵɲɟ 1 ɦ ɨɬ ɩɨɱɜɵ, ɚ 
ɫɬɪɟɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɷɤɫɤɚɜɚɬɨɪɚ. 

ɉɟɪɟɝɨɧ ɷɤɫɤɚɜɚɬɨɪɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɬɪɚɫɫɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜɧɟ 
ɩɪɢɡɦ ɨɛɪɭɲɟɧɢɹ, ɫ ɭɤɥɨɧɨɦ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦ 12º, ɢ ɢɦɟɸɳɟɣ ɲɢɪɢɧɭ, 
ɞɨɫɬɚɬɨɱɧɭɸ ɞɥɹ ɦɚɧɟɜɪɚ. ɉɟɪɟɝɨɧ ɷɤɫɤɚɜɚɬɨɪɚ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ 
ɫɢɝɧɚɥɚɦ ɩɨɦɨɳɧɢɤɚ ɦɚɲɢɧɢɫɬɚ ɢɥɢ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɨɝɨ ɥɢɰɚ. 

ɗɤɫɤɚɜɚɬɨɪ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɭɫɬɭɩɟ ɧɚ ɜɵɪɨɜɧɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɫ ɭɤɥɨɧɨɦ ɧɟ ɛɨɥɟɟ 3º. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɤɨɫɨɦ ɭɫɬɭɩɚ ɢɥɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɦ ɢ 
ɤɨɧɬɪɝɪɭɡɨɦ ɷɤɫɤɚɜɚɬɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦ. ɉɪɢ ɩɨɝɪɭɡɤɟ ɜɨɞɢɬɟɥɢ 
ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɨɛɹɡɚɧɵ ɩɨɞɱɢɧɹɬɶɫɹ ɫɢɝɧɚɥɚɦ ɦɚɲɢɧɢɫɬɚ ɷɤɫɤɚɜɚɬɨɪɚ, ɡɧɚɱɟɧɢɟ 
ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɭɤɨɜɨɞɫɬɜɨɦ ɨɪɝɚɧɢɡɚɰɢɢ. Ɂɚɩɪɟɳɚɟɬɫɹ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ (ɜɤɥɸɱɚɹ ɢ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ) ɜ 
ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɷɤɫɤɚɜɚɬɨɪɚ. ɉɪɢɦɟɧɹɸɳɢɟɫɹ ɧɚ ɷɤɫɤɚɜɚɬɨɪɚɯ ɤɚɧɚɬɵ ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɚɫɩɨɪɬɭ ɢ ɢɦɟɬɶ ɫɟɪɬɢɮɢɤɚɬ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. 

ȼ ɫɥɭɱɚɟ ɭɝɪɨɡɵ ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɨɩɨɥɡɚɧɢɹ ɭɫɬɭɩɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
ɷɤɫɤɚɜɚɬɨɪɚ, ɦɚɲɢɧɢɫɬ ɷɤɫɤɚɜɚɬɨɪɚ ɨɛɹɡɚɧ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ, ɨɬɜɟɫɬɢ ɷɤɫɤɚɜɚɬɨɪ 
ɜ ɛɟɡɨɩɚɫɧɨɟ ɦɟɫɬɨ ɢ ɩɨɫɬɚɜɢɬɶ ɜ ɢɡɜɟɫɬɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɦɟɧɵ. 
Ʉɚɛɢɧɵ ɷɤɫɤɚɜɚɬɨɪɨɜ (ɤɚɤ ɢ ɞɪɭɝɢɯ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɦɟɯɚɧɢɡɦɨɜ) ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɬɟɩɥɟɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɛɟɡɨɩɚɫɧɵɦɢ ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. ȼ ɧɟɪɚɛɨɱɟɟ 
ɜɪɟɦɹ ɷɤɫɤɚɜɚɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɜɟɞɟɧ ɢɡ ɡɚɛɨɹ ɜ ɛɟɡɨɩɚɫɧɨɟ ɦɟɫɬɨ, ɤɨɜɲ ɨɩɭɳɟɧ 
ɧɚ ɡɟɦɥɸ, ɤɚɛɢɧɚ ɡɚɩɟɪɬɚ, ɫ ɩɢɬɚɸɳɟɝɨ ɤɚɛɟɥɹ ɫɧɹɬɨ ɧɚɩɪɹɠɟɧɢɟ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɛɟɡ ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɩɚɫɩɨɪɬɚ, ɚ ɬɚɤɠɟ ɫ ɨɬɫɬɭɩɥɟɧɢɟɦ ɨɬ ɧɟɝɨ. 

ɋɦɚɡɨɱɧɵɟ ɢ ɨɛɬɢɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɜ ɡɚɤɪɵɬɵɯ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɹɳɢɤɚɯ. ɋɦɚɡɤɢ ɷɤɫɤɚɜɚɬɨɪɚ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɡɚɜɨɞɨɜ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ.  
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7.3.2 ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɝɨɪɧɨɣ ɦɚɫɫɵ 
 

ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɜɧɭɬɪɢɤɚɪɶɟɪɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɞɨɥɶɧɵɟ ɭɤɥɨɧɵ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɟɤɬɧɵɦ. ȼ ɨɫɨɛɨ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ 
ɜɧɭɬɪɢɤɚɪɶɟɪɧɵɯ ɢ ɨɬɜɚɥɶɧɵɯ ɞɨɪɨɝɚɯ ɜɟɥɢɱɢɧɭ ɪɚɞɢɭɫɨɜ ɤɪɢɜɵɯ ɜ ɩɥɚɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜ ɪɚɡɦɟɪɟ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɞɢɭɫɨɜ 
ɪɚɡɜɨɪɨɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɩɟɪɟɞɧɟɦɭ ɧɚɪɭɠɧɨɦɭ ɤɨɥɟɫɭ. ɉɪɨɟɡɠɚɹ 
ɱɚɫɬɶ ɞɨɪɨɝɢ ɜɧɭɬɪɢ ɤɨɧɬɭɪɚ ɤɚɪɶɟɪɚ (ɤɪɨɦɟ ɡɚɛɨɣɧɵɯ ɞɨɪɨɝ) ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɝɪɚɠɞɟɧɚ ɨɬ ɩɪɢɡɦɵ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ ɩɨɪɨɞɧɵɦ ɜɚɥɨɦ. ȼɵɫɨɬɚ ɩɨɪɨɞɧɨɝɨ 
ɜɚɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 1,3 ɦ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɨɫɶ, ɩɪɨɜɟɞɟɧɧɚɹ ɱɟɪɟɡ ɜɟɪɲɢɧɭ ɩɨɪɨɞɧɨɝɨ ɜɚɥɚ, ɞɨɥɠɧɚ 
ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜɧɟ ɩɪɢɡɦɵ ɨɛɪɭɲɟɧɢɹ. ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɚɜɬɨɞɨɪɨɝɢ ɞɨɥɠɧɵ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɧɟɝɚ ɢ ɥɶɞɚ ɢ ɩɨɫɵɩɚɬɶɫɹ ɩɟɫɤɨɦ, ɲɥɚɤɨɦ, ɦɟɥɤɢɦ 
ɳɟɛɧɟɦ, ɥɢɛɨ ɫɨɥɶɸ. Ʉɚɠɞɵɣ ɚɜɬɨɦɨɛɢɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ, 
ɫɨɞɟɪɠɚɳɢɣ ɟɝɨ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
ɇɚɯɨɞɹɳɢɟɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɪɶɟɪɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ: 

 ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
 ɡɧɚɤɚɦɢ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɢ; 
 ɦɟɞɢɰɢɧɫɤɢɦɢ ɚɩɬɟɱɤɚɦɢ; 
 ɭɩɨɪɚɦɢ (ɛɚɲɦɚɤɚɦɢ) ɞɥɹ ɩɨɞɤɥɚɞɵɜɚɧɢɹ ɩɨɞ ɤɨɥɟɫɚ; 
 ɡɜɭɤɨɜɵɦ ɩɪɟɪɵɜɢɫɬɵɦ ɫɢɝɧɚɥɨɦ ɩɪɢ ɞɜɢɠɟɧɢɢ ɡɚɞɧɢɦ ɯɨɞɨɦ; 
 ɭɫɬɪɨɣɫɬɜɨɦ ɛɥɨɤɢɪɨɜɤɢ (ɫɢɝɧɚɥɢɡɚɬɨɪɨɦ) ɩɨɞɧɹɬɢɹ ɤɭɡɨɜɚ ɩɨɞ ȼɅ (ɞɥɹ 

ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 30 ɬ ɢ ɛɨɥɟɟ); 
 ɞɜɭɦɹ ɡɟɪɤɚɥɚɦɢ ɡɚɞɧɟɝɨ ɜɢɞɚ; 
 ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. 

ɇɚ ɥɢɧɢɸ ɚɜɬɨɦɨɛɢɥɢ ɦɨɝɭɬ ɜɵɩɭɫɤɚɬɶɫɹ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ, ɟɫɥɢ ɜɫɟ 
ɢɯ ɚɝɪɟɝɚɬɵ ɢ ɭɡɥɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɚ ɬɚɤɠɟ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɪɭɝɢɯ ɪɚɛɨɬ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɟɣ ɩɪɢɦɟɧɟɧɢɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɧɚɯɨɞɹɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ɉɧɢ ɞɨɥɠɧɵ 
ɬɚɤɠɟ ɢɦɟɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɝɨɪɸɱɟɝɨ ɢ ɤɨɦɩɥɟɤɬ ɢɧɫɬɪɭɦɟɧɬɚ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ⱦɜɢɠɟɧɢɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɨɪɨɝɚɯ ɞɨɥɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɞɨɪɨɠɧɵɦɢ 
ɡɧɚɤɚɦɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. ɇɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɨɪɨɝɚɯ ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɛɟɡ 
ɨɛɝɨɧɚ. ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɪɚɡɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ 
ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɨɛɝɨɧ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ 
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ɞɜɢɠɟɧɢɹ. ɉɪɢ ɩɨɝɪɭɡɤɟ ɝɨɪɧɨɣ ɦɚɫɫɵ ɜ ɚɜɬɨɦɨɛɢɥɢ ɷɤɫɤɚɜɚɬɨɪɚɦɢ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 ɨɠɢɞɚɸɳɢɣ ɩɨɝɪɭɡɤɢ ɚɜɬɨɦɨɛɢɥɶ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɪɚɞɢɭɫɚ 
ɞɟɣɫɬɜɢɹ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɫɬɚɧɨɜɢɬɶɫɹ ɩɨɞ ɩɨɝɪɭɡɤɭ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɪɚɡɪɟɲɚɸɳɟɝɨ ɫɢɝɧɚɥɚ ɦɚɲɢɧɢɫɬɚ ɷɤɫɤɚɜɚɬɨɪɚ; 

 ɧɚɯɨɞɹɳɢɣɫɹ ɩɨɞ ɩɨɝɪɭɡɤɨɣ ɚɜɬɨɦɨɛɢɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ ɜɢɞɢɦɨɫɬɢ 
ɦɚɲɢɧɢɫɬɚ ɷɤɫɤɚɜɚɬɨɪɚ; 

 ɧɚɯɨɞɹɳɢɣɫɹ ɩɨɞ ɩɨɝɪɭɡɤɨɣ ɚɜɬɨɦɨɛɢɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɬɨɪɦɨɠɟɧ; 
 ɩɨɝɪɭɡɤɚ ɜ ɤɭɡɨɜ ɚɜɬɨɦɨɛɢɥɹ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɫɡɚɞɢ ɢɥɢ ɫɛɨɤɭ, 

ɩɟɪɟɧɨɫ ɷɤɫɤɚɜɚɬɨɪɧɨɝɨ ɤɨɜɲɚ ɧɚɞ ɤɚɛɢɧɨɣ ɚɜɬɨɦɨɛɢɥɹ ɡɚɩɪɟɳɚɟɬɫɹ; 
 ɜɵɫɨɬɚ ɩɚɞɟɧɢɹ ɝɪɭɡɚ ɞɨɥɠɧɚ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɢ ɜɨ ɜɫɟɯ 

ɫɥɭɱɚɹɯ ɧɟ ɩɪɟɜɵɲɚɬɶ 3 ɦ; 
 ɧɚɝɪɭɠɟɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶ ɦɨɠɟɬ ɫɥɟɞɨɜɚɬɶ ɤ ɩɭɧɤɬɭ ɪɚɡɝɪɭɡɤɢ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɪɚɡɪɟɲɚɸɳɟɝɨ ɫɢɝɧɚɥɚ ɦɚɲɢɧɢɫɬɚ ɷɤɫɤɚɜɚɬɨɪɚ. 
ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɞɧɨɫɬɨɪɨɧɧɹɹ ɢɥɢ ɫɜɟɪɯɝɚɛɚɪɢɬɧɚɹ ɡɚɝɪɭɡɤɚ, ɚ ɬɚɤɠɟ 

ɩɪɟɜɵɲɚɸɳɚɹ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ. ɉɪɢ ɪɚɛɨɬɟ ɧɚ 
ɥɢɧɢɢ ɡɚɩɪɟɳɚɸɬɫɹ: 

 ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɫ ɩɨɞɧɹɬɵɦ ɤɭɡɨɜɨɦ; 
 ɪɟɦɨɧɬ ɢ ɪɚɡɝɪɭɡɤɚ ɩɨɞ ɥɢɧɢɹɦɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
 ɜ ɩɭɧɤɬɚɯ ɩɨɝɪɭɡɤɢ ɞɜɢɠɟɧɢɟ ɡɚɞɧɢɦ ɯɨɞɨɦ ɛɨɥɟɟ 30 ɦ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɪɚɛɨɬ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɬɪɚɧɲɟɣ); 
 ɩɟɪɟɟɡɞ ɤɚɛɟɥɟɣ, ɭɥɨɠɟɧɧɵɯ ɩɨ ɩɨɱɜɟ ɢ ɧɟ ɨɝɪɚɠɞɟɧɧɵɯ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; 
 ɩɟɪɟɜɨɡɤɚ ɩɨɫɬɨɪɨɧɧɢɯ ɥɸɞɟɣ ɜ ɤɚɛɢɧɟ ɛɟɡ ɪɚɡɪɟɲɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɰɢɢ; 
 ɜɵɯɨɞ ɢɡ ɤɚɛɢɧɵ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɩɨɥɧɨɝɨ ɩɨɞɴɟɦɚ ɢɥɢ ɨɩɭɫɤɚɧɢɹ ɤɭɡɨɜɚ; 
 ɨɫɬɚɧɨɜɤɚ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɭɤɥɨɧɟ ɢ ɩɨɞɴɟɦɟ; 
 ɞɜɢɠɟɧɢɟ ɜɞɨɥɶ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɟɟ 5 ɦ ɨɬ 

ɛɥɢɠɚɣɲɟɝɨ ɪɟɥɶɫɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɹ ɚɜɬɨɦɨɛɢɥɹ ɫ ɧɟɢɫɩɪɚɜɧɵɦ ɩɭɫɤɨɜɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɞɜɢɝɚɬɟɥɹ. 

 

7.4 ɉɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ 
 

Ⱥɜɚɪɢɢ ɢ ɩɨɥɨɦɤɢ ɜɨɡɧɢɤɚɸɬ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ 
ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟɞɨɫɦɨɬɪ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɵɟ ɞɟɣɫɬɜɢɹ ɱɥɟɧɨɜ 
ɛɪɢɝɚɞɵ, ɧɢɡɤɚɹ ɤɜɚɥɢɮɢɤɚɰɢɹ ɢ ɩɥɨɯɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
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ɩɟɪɫɨɧɚɥɚ. Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɧɢɤɲɟɣ ɚɜɚɪɢɢ ɞɥɹ ɤɚɠɞɨɝɨ 
ɭɱɚɫɬɤɚ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ. 

Ⱥɜɚɪɢɣɧɵɣ ɩɥɚɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ:  
 ɜɨɡɦɨɠɧɵɟ ɚɜɚɪɢɢ ɢ ɭɫɥɨɜɢɹ, ɨɩɚɫɧɵɟ ɞɥɹ ɠɢɡɧɢ ɥɸɞɟɣ ɢ ɦɟɫɬɚ ɢɯ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ;  
 ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɡɚɫɬɢɝɧɭɬɵɯ ɚɜɚɪɢɟɣ;  
 ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ, ɚ ɬɚɤɠɟ ɞɟɣɫɬɜɢɹ ɢɧɠɟɧɟɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɢ ɪɚɛɨɱɢɯ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣ;  
 ɦɟɫɬɚ ɧɚɯɨɠɞɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɫɩɚɫɟɧɢɹ ɥɸɞɟɣ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ;  
 ɞɟɣɫɬɜɢɹ ȼȽɋɑ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ.  

ɉɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɫɨɞɟɪɠɢɬ:  
 ɨɩɟɪɚɬɢɜɧɭɸ ɱɚɫɬɶ;  
 ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɹɡɚɧɧɨɫɬɟɣ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɥɢɰɚɦɢ, ɭɱɚɫɬɜɭɸɳɢɦɢ ɜ 

ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ;  
 ɫɩɢɫɨɤ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ ɢ ɭɱɪɟɠɞɟɧɢɣ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟɦɟɞɥɟɧɧɨ 

ɢɡɜɟɳɟɧɵ ɨɛ ɚɜɚɪɢɢ.  
Ʉ ɨɩɟɪɚɬɢɜɧɨɣ ɱɚɫɬɢ ɩɥɚɧɚ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɩɪɢɥɚɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɞɨɤɭɦɟɧɬɵ:  
 ɩɥɚɧ ɝɨɪɧɵɯ ɪɚɛɨɬ ɫ ɧɚɧɟɫɟɧɢɟɦ ɦɟɫɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɫɨɛɧɵɯ ɩɨɫɬɪɨɟɤ, 

ɩɥɨɬɢɧ, ɞɚɦɛ, ɩɟɪɟɦɵɱɟɤ, ɩɟɪɟɩɪɚɜ, ɫ ɨɬɦɟɬɤɨɣ ɭɪɨɜɧɹ ɜɨɞɵ ɢ ɝɥɭɛɢɧ 
ɜɨɞɨɟɦɚ; 

 ɫɯɟɦɚ ɫ ɧɚɧɟɫɟɧɢɟɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɯɨɞɨɜ;  
 ɫɯɟɦɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɜɨɞɚ;  
 ɫɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ;  
 ɫɯɟɦɚ ɚɜɚɪɢɣɧɨɝɨ ɨɫɜɟɳɟɧɢɹ;  
 ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɯ ɩɟɪɟɛɨɪɨɤ, ɥɸɤɨɜ ɢ ɦɨɧɬɚɠɧɵɯ 

ɩɪɨɟɦɨɜ.  
       ɉɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɫɨɫɬɚɜɥɹɟɬɫɹ (ɩɟɪɟɫɦɚɬɪɢɜɚɟɬɫɹ) ɟɠɟɝɨɞɧɨ 
ɧɚɱɚɥɶɧɢɤɨɦ ɭɱɚɫɬɤɚ, ɫɨɝɥɚɫɨɜɵɜɚɟɬɫɹ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɝɨɪɧɨɫɩɚɫɚɬɟɥɶɧɨɣ ɫɥɭɠɛɵ 
ɢ ɧɚɱɚɥɶɧɢɤɨɦ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ ɢ ɭɬɜɟɪɠɞɚɟɬɫɹ ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ ɡɚ 15 ɞɧɟɣ ɞɨ 
ɧɚɱɚɥɚ ɫɥɟɞɭɸɳɟɝɨ ɩɪɨɦɵɜɨɱɧɨɝɨ ɫɟɡɨɧɚ.  
       ɉɥɚɧ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɫɨ ɜɫɟɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɭɱɚɫɬɤɟ, ɭ ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ ɩɪɢɢɫɤɚ ɢ ɤɨɦɚɧɞɢɪɚ ȼȽɋɑ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɱɚɫɬɶ ɩɥɚɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɜɟɲɟɧɚ ɜ ɦɚɫɬɟɪɫɤɨɦ ɩɨɦɟɳɟɧɢɢ. ɋ 
ɚɜɚɪɢɣɧɵɦ ɩɥɚɧɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɨɡɧɚɤɨɦɥɟɧ ɜɟɫɶ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ. 

 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

125 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

8. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
8.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɡɪɟɡɚ “Ȼɚɥɚɯɬɢɧɫɤɢɣ” 
8.1.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 

ɫɬɪɭɤɬɭɪɚ 
 

Ɉɬɞɟɥ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ ɜɯɨɞɢɬ ɜ ɫɬɪɭɤɬɭɪɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɟɝɨ ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ. Ɉɧ ɜɨɡɝɥɚɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ 
ɦɟɯɚɧɢɤɨɦ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɱɚɥɶɧɢɤɨɦ ɷɬɨɝɨ ɨɬɞɟɥɚ ɢ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɜɫɟɣ ɫɥɭɠɛɵ ɪɟɦɨɧɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɷɬɨɣ ɫɥɭɠɛɵ — ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɚ ɭɪɨɜɧɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɞɨɥɠɧɚ ɪɟɲɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɷɤɨɧɨɦɢɤɢ ɢ ɩɟɪɫɩɟɤɬɢɜɵ 
ɬɚɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɥɫɹ ɧɚɢɛɨɥɶɲɢɣ ɷɮɮɟɤɬ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ, ɢ ɱɬɨɛɵ 
ɨɫɭɳɟɫɬɜɥɹɟɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɫɨɡɞɚɜɚɥɢ ɭɫɥɨɜɢɹ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 
ɩɪɟɞɩɪɢɹɬɢɹ ɧɟ ɬɨɥɶɤɨ ɧɚ ɛɥɢɠɚɣɲɢɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ, ɧɨ ɢ ɜ ɛɭɞɭɳɟɦ. ɉɨɷɬɨɦɭ 
ɜ ɩɨɥɨɠɟɧɢɢ ɨɛ ɨɬɞɟɥɟ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ ɜ ɱɚɫɬɢ, ɨɬɧɨɫɹɳɟɣɫɹ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɬɪɢ ɫɥɟɞɭɸɳɢɯ ɜɢɞɚ ɮɭɧɤɰɢɣ: 

1. Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ 
ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ; 

2. Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɨɧɨɦɢɤɢ ɪɟɦɨɧɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɡɜɢɬɢɹ ɪɟɦɨɧɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɡɜɢɬɢɸ 

ɩɪɟɞɩɪɢɹɬɢɹ. 
Ɉɫɧɨɜɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ, ɛɟɡ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɨɬɨɪɨɝɨ ɧɟɥɶɡɹ ɪɟɲɢɬɶ 

ɡɚɞɚɱɭ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ 
ɭɪɨɜɧɟ, ɹɜɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɟɝɨ ɜ 
ɨɛɴɟɦɚɯ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɧɨɪɦɚɬɢɜɨɜ ɫɢɫɬɟɦɵ ɉɉɊ. Ɉɞɧɚɤɨ ɧɨɪɦɚɬɢɜɵ ɫɢɫɬɟɦɵ 
ɉɉɊ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɧɚɞɥɟɠɚɳɟɦɭ ɭɯɨɞɭ ɡɚ ɧɢɦ. ɉɨɷɬɨɦɭ ɜ ɱɢɫɥɨ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ ɨɬɞɟɥɚ ɝɥɚɜɧɨɝɨ 
ɦɟɯɚɧɢɤɚ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɟɪɜɨɦɭ ɜɢɞɭ, ɜɯɨɞɹɬ ɧɚɪɹɞɭ ɫɨ ɫɜɹɡɚɧɧɵɦɢ ɫ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɫɢɫɬɟɦɵ ɉɉɊ ɬɚɤɠɟ ɮɭɧɤɰɢɢ ɩɨ ɤɨɧɬɪɨɥɸ ɡɚ ɩɪɚɜɢɥɶɧɨɫɬɶɸ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɝɨ ɫɨɞɟɪɠɚɧɢɸ ɢ ɭɯɨɞɭ ɡɚ ɧɢɦ. 
Ɏɭɧɤɰɢɢ ɨɬɞɟɥɚ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ ɜ ɨɛɥɚɫɬɢ ɷɤɨɧɨɦɢɤɢ ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ 
ɬɨɥɶɤɨ ɞɨɫɬɢɠɟɧɢɟɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɚɦɨɣ ɪɟɦɨɧɬɧɨɣ 
ɫɥɭɠɛɵ. Ɉɬɞɟɥ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɩɨɞɪɚɡɞɟɥɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɹ, 
ɞɨɥɠɟɧ ɧɚɩɪɚɜɥɹɬɶ ɪɚɛɨɬɭ ɪɟɦɨɧɬɧɵɯ ɫɥɭɠɛ ɜ ɢɧɬɟɪɟɫɚɯ ɜɫɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɬ. ɟ. 
ɪɟɲɚɬɶ ɡɚɞɚɱɭ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɯɪɚɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɭɱɟɬɨɦ ɡɚɞɚɱɢ ɭɥɭɱɲɟɧɢɹ ɷɤɨɧɨɦɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɩɪɟɞɩɪɢɹɬɢɹ ɜɨɡɪɚɫɬɚɸɬ ɨɛɴɟɦɵ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɩɨɜɵɲɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɤɚɱɟɫɬɜɭ ɜɵɩɭɫɤɚɟɦɨɝɨ ɢɡ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȿɫɥɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɜɢɬɢɹ ɪɟɦɨɧɬɧɨɣ ɫɥɭɠɛɵ, ɧɟ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɟɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɪɨɜɧɹ ɪɟɦɨɧɬɧɨɣ ɫɥɭɠɛɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɬɨ ɬɚɤɚɹ ɪɟɦɨɧɬɧɚɹ ɫɥɭɠɛɚ ɱɟɪɟɡ 
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ɤɚɤɨɟ-ɬɨ ɜɪɟɦɹ ɧɟ ɫɦɨɠɟɬ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɜɨɡɪɨɫɲɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɨɛɴɟɦɟ ɢ ɞɨɥɠɧɨɝɨ 
ɤɚɱɟɫɬɜɚ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɷɬɨɝɨ ɨɬɞɟɥ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ ɞɨɥɠɟɧ ɩɨɫɬɨɹɧɧɨ ɜɟɫɬɢ 
ɪɚɛɨɬɭ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɪɟɦɨɧɬɧɨɝɨ ɞɟɥɚ, ɩɨɜɵɲɟɧɢɸ ɬɟɯɧɢɱɟɫɤɨɣ 
ɨɫɧɚɳɟɧɧɨɫɬɢ ɪɟɦɨɧɬɧɨɣ ɫɥɭɠɛɵ, ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɟɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɤɨɦɩɥɟɤɫɧɵɟ ɩɥɚɧɵ ɪɚɡɜɢɬɢɹ ɪɟɦɨɧɬɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɭɤɚɡɚɧɧɵɯ ɮɭɧɤɰɢɣ ɜ ɨɬɞɟɥɟ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɫɭɳɟɫɬɜɭɸɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 

Ɏɭɧɤɰɢɢ ɨɬɞɟɥɚ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ: 
1. Ɋɚɡɪɚɛɨɬɤɚ ɧɚ ɨɫɧɨɜɟ ɉɨɥɨɠɟɧɢɹ ɨ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɦ ɪɟɦɨɧɬɟ 

ɝɨɞɨɜɵɯ, ɤɜɚɪɬɚɥɶɧɵɯ ɢ ɦɟɫɹɱɧɵɯ ɩɥɚɧɨɜ ɢ ɝɪɚɮɢɤɨɜ ɜɫɟɯ ɜɢɞɨɜ ɪɟɦɨɧɬɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɣ. ɍɱɟɬ ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɨɜ ɢ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɚ, 
ɤɨɧɬɪɨɥɶ ɡɚ ɤɚɱɟɫɬɜɨɦ ɪɟɦɨɧɬɚ. 

2. ɍɱɚɫɬɢɟ ɜ ɫɨɫɬɚɜɥɟɧɢɢ ɢ ɩɪɨɜɟɪɤɟ ɞɟɮɟɤɬɧɨ-ɫɦɟɬɧɨɣ ɜɟɞɨɦɨɫɬɢ ɧɚ 
ɪɟɦɨɧɬɢɪɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

3. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣ, 
ɩɨɥɨɦɨɤ ɢ ɩɨɜɵɲɟɧɧɨɝɨ ɢɡɧɨɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

4. ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ 
ɛɸɪɨ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɥɢ ɩɨɞɛɨɪ ɱɟɪɬɟɠɟɣ ɫɦɟɧɧɵɯ ɞɟɬɚɥɟɣ. 

5. ȼɧɟɞɪɟɧɢɟ ɜ ɩɪɚɤɬɢɤɭ ɪɟɦɨɧɬɚ ɩɪɨɝɪɟɫɫɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɪɟɦɨɧɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɦɟɯɚɧɢɡɚɰɢɹ ɬɪɭɞɨɟɦɤɢɯ 
ɩɪɨɰɟɫɫɨɜ. 

6. Ɉɛɟɫɩɟɱɟɧɢɟ ɩɪɚɜɢɥɶɧɨɝɨ ɢ ɷɤɨɧɨɦɧɨɝɨ ɪɚɫɯɨɞɨɜɚɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

7. Ɋɚɡɪɚɛɨɬɤɚ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ ɧɨɪɦ ɪɚɫɯɨɞɚ ɧɚ ɨɫɧɨɜɧɵɟ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɢɡɞɟɥɢɹ ɞɥɹ ɪɟɦɨɧɬɚ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

8. ɉɨɞɝɨɬɨɜɤɚ ɡɚɹɜɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɥɭɠɛɚɦ ɡɚɜɨɞɚ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ 
ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɢɡɞɟɥɢɹ ɞɥɹ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

9. ɍɱɚɫɬɢɟ ɜ ɡɚɩɨɥɧɟɧɢɢ ɢɥɢ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɚɫɩɨɪɬɚ ɡɚɜɨɞɚ. Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ ɫɥɭɠɛɵ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ. 

10. Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɯɪɚɧɟɧɢɹ ɡɚɩɚɫɧɵɯ (ɫɦɟɧɧɵɯ) ɱɚɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɤɥɚɞɚɯ. 

11. ȼɜɟɞɟɧɢɟ ɩɚɫɩɨɪɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ. 

12. Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɡɚɝɪɭɡɤɢ ɪɟɦɨɧɬɧɵɯ ɰɟɯɨɜ 
ɢ ɫɥɭɠɛ ɰɟɯɨɜɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

13. Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɚɜɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ "ɫɦɚɡɨɱɧɨɝɨ ɯɨɡɹɣɫɬɜɚ", 
ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɫɟɥ ɞɥɹ ɫɦɚɡɤɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

14. Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
15. ɍɱɟɬ ɧɚɥɢɱɢɹ ɢ ɞɜɢɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɢɫɥɹɳɟɝɨɫɹ ɧɚ ɛɚɥɚɧɫɟ 

ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
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16. Ʉɨɧɬɪɨɥɶ ɡɚ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɨɣ ɫ ɩɪɟɞɴɹɜɥɟɧɢɟɦ 
Ƚɨɫɬɟɯɧɚɞɡɨɪɭ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɫɪɟɞɫɬɜ. 

17. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɛɦɟɧɚ ɨɩɵɬɨɦ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɭ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

18. Ɉɛɟɫɩɟɱɟɧɢɟ ɜɧɟɞɪɟɧɢɹ ɞɨɫɬɢɠɟɧɢɣ ɧɨɜɨɣ ɬɟɯɧɢɤɢ ɢ ɩɟɪɟɞɨɜɵɯ 
ɦɟɬɨɞɨɜ ɪɚɛɨɬɵ ɜ ɨɛɥɚɫɬɢ ɪɟɦɨɧɬɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɩɨɞɴɟɦɧɨ-
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

19. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɡɚɤɥɸɱɟɧɢɣ ɩɨ ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɫɤɢɦ ɩɪɟɞɥɨɠɟɧɢɹɦ ɢ 
ɢɡɨɛɪɟɬɟɧɢɹɦ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɧɟɞɪɟɧɢɹ ɩɪɢɧɹɬɵɯ ɩɪɟɞɥɨɠɟɧɢɣ. 

20. Ɉɛɨɛɳɟɧɢɟ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɪɚɛɨɬɵ ɧɨɜɚɬɨɪɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɤɚɡɚɧɢɟ ɜɫɟɦɟɪɧɨɣ ɩɨɦɨɳɢ ɪɚɰɢɨɧɚɥɢɡɚɬɨɪɚɦ ɢ ɢɡɨɛɪɟɬɚɬɟɥɹɦ. 

ȼɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɨɬɞɟɥɚ ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ ɫ ɞɪɭɝɢɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ 
ɩɪɟɞɩɪɢɹɬɢɹ. 

1. ɋ ɨɬɞɟɥɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. 
ɉɨɥɭɱɚɟɬ: ɡɚɦɟɱɚɧɢɹ ɢ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɪɟɞɫɬɚɜɥɹɟɬ: ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɚɞɟɠɧɭɸ 

ɩɪɨɜɟɪɤɭ ɤɚɱɟɫɬɜɚ ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɝɪɚɮɢɤ ɩɪɨɜɟɪɤɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɬɨɱɧɨɫɬɶ. 

2. ɋ ɝɥɚɜɧɨɣ ɛɭɯɝɚɥɬɟɪɢɟɣ. 
ɉɨɥɭɱɚɟɬ: ɞɚɧɧɵɟ ɩɨ ɭɱɟɬɭ ɡɚɬɪɚɬ, ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɨɬɤɪɵɬɢɟ ɡɚɤɚɡɚ ɩɨ ɜɫɟɦ 

ɜɢɞɚɦ ɪɟɦɨɧɬɚ; ɚɤɬɵ ɧɚ ɫɩɢɫɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɛɚɥɚɧɫɚ, ɭɱɚɫɬɢɟ ɜ ɨɮɨɪɦɥɟɧɢɢ; 
ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɪɚɫɯɨɞɨɜɚɧɢɸ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ; ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɧɚɥɢɱɢɢ ɨɫɧɨɜɧɵɯ ɢ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɫ ɧɨɪɦɚɬɢɜɨɦ. 

ɉɪɟɞɫɬɚɜɥɹɟɬ: ɢɡɜɟɳɟɧɢɹ ɨ ɜɵɩɨɥɧɟɧɢɢ ɡɚɤɚɡɨɜ: ɚɤɬɵ ɧɚ ɫɩɢɫɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɛɚɥɚɧɫɚ; ɚɤɬɵ ɧɚ ɩɟɪɟɞɚɱɭ ɢɥɢ ɩɪɨɞɚɠɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɪɭɝɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ; ɚɤɬɵ ɧɚ ɩɟɪɟɞɚɱɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ ɪɟɦɨɧɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

3. ɋ ɨɬɞɟɥɨɦ ɝɥɚɜɧɨɝɨ ɬɟɯɧɨɥɨɝɚ. 
ɉɨɥɭɱɚɟɬ: ɩɥɚɧɢɪɨɜɤɭ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɰɟɯɚɯ; ɱɟɪɬɟɠɢ 

ɩɪɢɜɹɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɢ ɩɟɪɟɩɥɚɧɢɪɨɜɤɚɯ); ɱɟɪɬɟɠɢ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ; ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; ɬɟɯɧɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɧɟɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɪɚɫɱɟɬɵ ɢ ɡɚɹɜɤɢ ɧɚ ɧɟɨɛɯɨɞɢɦɨɟ ɩɪɟɞɩɪɢɹɬɢɸ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɪɚɫɱɟɬɵ ɝɪɭɡɨɨɛɨɪɨɬɚ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɦɟɯɚɧɢɡɚɰɢɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ. 

ɉɪɟɞɫɬɚɜɥɹɟɬ: ɡɚɹɜɤɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
ɞɥɹ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɩɚɫɩɨɪɬɚ ɧɚ ɞɟɣɫɬɜɭɸɳɟɟ ɢ ɧɟɭɫɬɚɧɨɜɥɟɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ; ɫɜɟɞɟɧɢɹ ɨɛ ɢɡɦɟɧɟɧɢɹɯ ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɜɹɡɢ 
ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

4. ɋ ɨɬɞɟɥɨɦ ɝɥɚɜɧɨɝɨ ɷɧɟɪɝɟɬɢɤɚ. 
ɉɨɥɭɱɚɟɬ: ɨɛɟɫɩɟɱɟɧɢɟ ɪɟɦɨɧɬɚ ɜɫɟɝɨ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; ɜɵɩɨɥɧɟɧɢɟ ɡɚɹɜɨɤ ɩɨ ɩɨɞɤɥɸɱɟɧɢɸ ɜɧɨɜɶ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɢ ɩɟɪɟɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɜɵɩɨɥɧɟɧɢɟ ɡɚɹɜɨɤ ɩɨ 
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ɪɚɡɪɚɛɨɬɤɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɝɪɚɮɢɤ ɩɥɚɧɨɜɨ-
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɟɞɫɬɚɜɥɹɟɬ: ɡɚɹɜɤɢ ɧɚ ɪɟɦɨɧɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; ɡɚɹɜɤɢ ɧɚ 
ɩɨɞɤɥɸɱɟɧɢɟ ɜɧɨɜɶ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɢ ɩɟɪɟɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
ɡɚɹɜɤɢ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɫɯɟɦ; ɝɪɚɮɢɤ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

5. ɋ ɨɬɞɟɥɨɦ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɧɚɛɠɟɧɢɹ. 
ɉɨɥɭɱɚɟɬ: ɫɜɟɞɟɧɢɹ ɨ ɜɵɞɟɥɟɧɧɵɯ ɮɨɧɞɚɯ ɧɚ ɦɚɬɟɪɢɚɥɵ ɩɨ ɡɚɹɜɤɚɦ ɨɬɞɟɥɨɜ 

ɢ ɫɩɪɚɜɤɢ ɨ ɧɚɥɢɱɢɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɚɯ. 
ɉɪɟɞɫɬɚɜɥɹɟɬ: ɪɚɫɱɟɬɵ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɡɚɹɜɤɢ ɧɚ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɪɟɦɨɧɬɧɨ-

ɷɤɫɩɥɭɚɬɚɰɢ-ɨɧɧɵɯ ɧɭɠɞ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɥɚɧɚɦɢ ɪɚɛɨɬ. 

6. ɋ ɩɥɚɧɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɨɬɞɟɥɨɦ. 
ɉɨɥɭɱɚɟɬ: ɡɚɞɚɧɢɟ ɩɨ ɫɧɢɠɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ. 
ɉɪɟɞɫɬɚɜɥɹɟɬ: ɩɥɚɧ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɤɜɚɪɬɚɥ, ɝɨɞ ɢ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ; 

ɦɟɫɹɱɧɵɟ ɨɬɱɟɬɵ ɨ ɜɵɩɨɥɧɟɧɢɢ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; ɫɦɟɬɵ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚ 
ɜɵɩɨɥɧɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ; ɨɬɱɟɬ ɨ ɜɵɩɨɥɧɟɧɢɢ 
ɡɚɞɚɧɢɹ ɩɨ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

7. ɋ ɨɬɞɟɥɨɦ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 
ɉɨɥɭɱɚɟɬ: ɡɚɞɚɧɢɟ ɩɨ ɫɧɢɠɟɧɢɸ ɬɪɭɞɨɟɦɤɨɫɬɢ; ɤɨɧɫɭɥɶɬɚɰɢɢ ɩɨ ɬɪɭɞɨɜɵɦ 

ɜɨɩɪɨɫɚɦ; ɩɨɥɨɠɟɧɢɟ ɨ ɩɨɪɹɞɤɟ ɩɪɟɦɢɪɨɜɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɨɬɞɟɥɚ ɢɡ ɮɨɧɞɚ 
ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɨɨɳɪɟɧɢɹ; ɭɬɜɟɪɠɞɟɧɧɵɟ ɲɬɚɬɧɵɟ ɪɚɫɩɢɫɚɧɢɹ; ɩɥɚɧ ɩɨ ɬɪɭɞɭ ɧɚ 
ɤɜɚɪɬɚɥ, ɦɟɫɹɰ. 

ɉɪɟɞɫɬɚɜɥɹɟɬ: ɩɪɨɟɤɬ ɡɚɞɚɧɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɬɪɭɞɨɟɦɤɨɫɬɢ; ɩɪɨɟɤɬ ɲɬɚɬɧɨɝɨ 
ɪɚɫɩɢɫɚɧɢɹ; ɩɪɟɞɥɨɠɟɧɢɹ ɨ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɣ ɪɚɫɫɬɚɧɨɜɤɟ ɪɚɛɨɱɢɯ ɧɚ 
ɪɟɦɨɧɬɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ; ɧɟɨɛɯɨɞɢɦɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨ ɜɨɩɪɨɫɚɦ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɨɪɦɢɪɨɜɚɧɢɹ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɟ ɩɥɚɬɵ. 

 
 

8.1.2 Ɋɟɠɢɦ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ 
 
Ƚɨɞɨɜɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɟɝɨ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 

ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ. ɇɚ ɪɚɡɪɟɡɟ ɩɪɢɧɹɬ ɧɟɩɪɟɪɵɜɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

Оɪɝɚɧɢɡɚɰɢя ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɩɨ ɜɫɟɦ 
ɩɪɨɰɟɫɫɚɦ ɞɨɛɵɱɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɨɪɧɨ-
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.  

Ɉɛɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɪɚɛɨɬɨɣ ɩɪɟɞɩɪɢɹɬɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɢɪɟɤɬɨɪɨɦ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɩɭɬёɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɳɢɯ ɦɟɬɨɞɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ.  

Ƚɥɚɜɧɵɣ ɦɟɯɚɧɢɤ ɢ ɝɥɚɜɧɵɣ ɷɧɟɪɝɟɬɢɤ ɜɨɡɝɥɚɜɥɹɸɬ ɷɧɟɪɝɨ-ɦɟɯɚɧɢɱɟɫɤɭɸ 
ɫɥɭɠɛɭ, ɨɪɝɚɧɢɡɭɸɬ ɩɪɚɜɢɥɶɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɫɢɥɨɜɵɯ ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɧɚɫɨɫɧɵɯ ɢ ɤɨɦɩɪɟɫɫɨɪɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɧɚ ɞɪɚɝɚɯ. Ɉɧɢ ɪɭɤɨɜɨɞɹɬ ɪɟɦɨɧɬɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɬɟɯɧɢɤɢ. 
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Ƚɥɚɜɧɵɣ ɝɟɨɥɨɝ ɢ ɝɥɚɜɧɵɣ ɦɚɪɤɲɟɣɞɟɪ ɪɭɤɨɜɨɞɹɬ ɝɟɨɥɨɝɨ-ɦɚɪɤɲɟɣɞɟɪɫɤɨɣ 
ɫɥɭɠɛɨɣ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɧɚɞɡɨɪ ɡɚ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɧɟɞɪ, ɜɟɞёɬ 
ɭɱёɬ ɞɨɛɵɱɢ ɩɟɫɤɨɜ ɢ ɨɛɴёɦɨɜ ɜɫɤɪɵɲɢ.  

ɉɪɟɞɩɪɢɹɬɢɟ ɪɚɛɨɬɚɟɬ ɤɪɭɝɥɨɫɭɬɨɱɧɨ ɩɨ ɞɜɟ ɫɦɟɧɵ ɜ ɫɭɬɤɢ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ 12 ɱɚɫɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ–365. 
ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɪɚɛɨɬɵ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɭɝɥɟ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɬɪɟɛɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɹɜɨɱɧɭɸ ɢ 
ɫɩɢɫɨɱɧɭɸ ɱɢɫɥɟɧɧɨɫɬɶ.  

əɜɨɱɧɭɸ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ-ɩɨɜɪɟɦɟɧɳɢɤɨɜ ɨɩɪɟɞɟɥɹɸɬ ɦɟɬɨɞɨɦ 
ɪɚɫɫɬɚɧɨɜɤɢ ɩɨ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ: 

 ə ɈȻɋɑ n H ɋ   ,                                                                                               (8.1) 
ɝɞɟ n - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢɥɢ ɦɚɲɢɧ;  
      ɇɨɛɫ - ɱɢɫɥɟɧɧɨɫɬɶ ɩɨ ɧɨɪɦɟ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢɥɢ ɦɚɲɢɧ, ɱɟɥ.;   
      ɋ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɫɦɟɧ ɜ ɫɭɬɤɢ. 

ɋɩɢɫɨɱɧɭɸ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
ɋɉ ə ɋɉɑ ɑ Ʉ  ,                                                                                                  (8.2) 

ɝɞɟ Ʉɫɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚɜɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚɜɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɞɚɧɧɵɦ ɛɚɥɚɧɫɚ 

ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɬɚɛɥɢɰɚ 8.1). 
Ɍɚɛɥɢɰɚ 8.1 - Ȼɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ   

 
№ 
ɩ/ɩ 

ɋɬɪɭɤɬɭɪɚ ɛɚɥɚɧɫɚ ɜɪɟɦɟɧɢ ɇɟɩɪɟɪɵɜɧɵɣ 
ɪɟɠɢɦ ɪɚɛɨɬɵ 

ɉɪɟɪɵɜɧɵɣ 
ɪɟɠɢɦ ɪɚɛɨɬɵ 

I 2 3 4 
I Ʉɚɥɟɧɞɚɪɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ, ɞɧ. 365 365 
2 Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɚɛɨɱɢɯ ɞɧɟɣ - ɜɫɟɝɨ, 

ɜ ɬɨɦ ɱɢɫɥɟ: 
ɩɪɚɡɞɧɢɱɧɵɯ 

ɜɵɯɨɞɧɵɯ 

 
 
0 

183 

 
 

12 
182 

3 ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ, ɞɧ. (ɫ.I - ɫ.2) 182 249 
4 ɇɟɹɜɤɢ ɧɚ ɪɚɛɨɬɭ - ɜɫɟɝɨ, ɞɧ. 

ɜ ɬɨɦ ɱɢɫɥɟ: 
ɨɱɟɪɟɞɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɬɩɭɫɤ 

ɨɬɩɭɫɤɚ ɜ ɫɜɹɡɢ ɫ ɭɱɟɛɨɣ 
ɞɟɤɪɟɬɧɵɣ ɨɬɩɭɫɤ 

ɧɟɜɵɯɨɞɵ ɩɨ ɛɨɥɟɡɧɢ 
ɜɵɩɨɥɧɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ 

ɨɛɹɡɚɧɧɨɫɬɟɣ 

36 
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0 

36 
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5 Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɞɧ. (ɫ.3 - 
ɫ.4) 

146 213 

6 Ʉɨɷɮɮɢɰɢɟɧɬ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚɜɚ, (ɫ.3 / ɫ.5) 1,25 1,17 

 
ɇɟɩɪɟɪɵɜɧɵɣ ɪɟɠɢɦ - ɞɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɊɆɐ. 
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8.2 Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɚ 
ɞɨɛɵɱɢ ɭɝɥɹ  

8.2.1. Ɋɚɫɱɟɬ ɫɭɦɦɵ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 
ɨɬɱɢɫɥɟɧɢɣ 

 

ɇɚ ɨɫɧɨɜɟ ɜɵɛɨɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɵɯ 
ɨɛɴɟɦɨɜ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ 
ɜɫɟɦ ɜɢɞɚɦ ɝɨɪɧɵɯ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬɫɹ ɫɦɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ: 

Ɂɞɚɧɢя ɢ ɫɨɨɪɭɠɟɧɢя. Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɢɫɯɨɞɹ ɢɡ ɢɯ ɨɛɴɟɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 1 ɦ3. 
ȼɟɥɢɱɢɧɭ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 1 ɦ3 ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ ɩɪɢɧɢɦɚɸɬ ɩɨ 
ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ. Ɋɚɫɱɟɬɵ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɫɭɦɦɵ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 
ɨɬɱɢɫɥɟɧɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɫɬɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 Ɍɚɛɥɢɰɚ 8.2 - ɋɦɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

Ɂɧɚɱɟɧɢɟ 
ɮɢɡɢɱɟɫɤɨ

ɝɨ 
ɩɚɪɚɦɟɬɪɚ 

ɐɟɧɚ ɪɚɛɨɬ 
ɡɚ 

ɟɞɢɧɢɰɭ, 
ɬɵɫ. ɪɭɛ. 

Ɉɛɳɚɹ 
ɫɭɦɦɚ 

ɡɚɬɪɚɬ, ɬɵɫ. 
ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡɚɰɢ

ɢ 

Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ȺɈ, 
ɬɵɫ. ɪɭɛ. 

Ɂɞɚɧɢɹ      
Ɂɞɚɧɢɟ ɪɟɦɨɧɬɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ 
ɦɚɫɬɟɪɫɤɨɣ, ɦ2 

300 84,40 25332,00 4,20 1063,94 

Ɂɞɚɧɢɟ ȺȻɄ, ɦ2 1000 42,176 42176,00 3,90 1644,86 
Ɂɞɚɧɢɟ ɪɟɦɨɧɬɧɨɝɨ 

ɰɟɯɚ, ɦ2 1200 2,542 30050,41 4,00 1202,01 

Ɂɞɚɧɢɟ ɫɬɨɥɨɜɨɣ, ɦ2 300 33,33 10000 3 300 
ɉɟɪɟɧɨɫɧɵɟ ɡɞɚɧɢɹ 

(ɜɚɝɨɧɱɢɤɢ), ɲɬ 
150 225,600 33840,00 59,70 20202,48 

Ɂɞɚɧɢɟ ɝɚɪɚɠɚ, ɦ2 3000 10,500 31500,00 4,50 1417,50 
ɂɬɨɝɨ ɩɨ ɝɪɭɩɩɟ «Ɂɞɚɧɢя»:  172898,41  25830,79 
ɋɨɨɪɭɠɟɧɢɹ      

Ɍɟɥɟɮɨɧɧɚɹ ɫɟɬɶ, 
ɩ.ɦ. 

700 7,000 4900 5,6 274,40 

Ɍɟɩɥɨɫɟɬɶ, ɩ.ɦ. 1000 8,000 8000 5,6 448,00 
ȼɨɞɨɩɪɨɜɨɞ, ɩ.ɦ. 2000 4,400 8800 5,0 440,00 
Ⱥɜɬɨɞɨɪɨɝɢ, ɩ.ɦ. 2500 12610 31525 4 1261,00 

ȼɨɞɨɨɬɥɢɜɧɚɹ 
ɭɫɬɚɧɨɜɤɚ, ɩ.ɦ. 

180 4,000 720 5 36,00 

ɂɬɨɝɨ ɩɨ ɝɪɭɩɩɟ «ɋɨɨɪɭɠɟɧɢя”»: 53945  2459,40 
ɂɬɨɝɨ: 226123,41  28294,19 

Ɉɛɴɟɦ ɢ ɫɬɨɢɦɨɫɬɶ 1 ɟɞ. ɩɪɢɧɹɬɵ ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ. 
Ɋɚɫɱɟɬɵ ɫɭɦɦɵ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɢ ɫɭɦɦɵ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
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Ɍɚɛɥɢɰɚ 8.3 - Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 
ɜɟɥɢɱɢɧɵ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ 
(ɩɪɨɰɟɫɫɚɦ ɪɚɛɨɬ) 

Ʉɨɥɢɱɟɫ
ɬɜɨ 

ɟɞɢɧɢɰ 
ɨɛɨɪɭɞɨ
ɜɚɧɢɹ, 

ɲɬ. 

ɋɬɨɢɦɨɫɬ
ɶ 

ɟɞɢɧɢɰɵ, 
ɬɵɫ. ɪɭɛ. 

Ɉɛɳɚɹ 
ɫɭɦɦɚ 

ɤɚɩɢɬɚɥɶɧ
ɵɯ ɡɚɬɪɚɬ, 
ɬɵɫ. ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡ
ɚɰɢɢ, % 

ɋɭɦɦɚ 
ɚɦɨɪɬɢɡɚɰɢ
ɢ, ɬɵɫ. ɪɭɛ. 

1.Ɋɚɛɨɱɢɟ ɦɚɲɢɧɵ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

     

ȼɫɤɪɵɲɧɵɟ ɪɚɛɨɬɵ      
ɗɤɫɤɚɜɚɬɨɪ Komatsu PC1250-7 3 27500 82500 6,67 5502,75 
Ȼɭɥɶɞɨɡɟɪ Komatsu D65EX-16 4 28000 112000 10,00 11200 

Ȼɭɪɨɜɨɣ ɫɬɚɧɨɤ ȻɌɋ-150 1 5970 5970 10,00 597 
Ⱦɨɛɵɱɧɵɟ ɪɚɛɨɬɵ      

ɗɤɫɤɚɜɚɬɨɪ Komatsu PC-400 23 20000 460000 6,67 30682 
Ȼɭɥɶɞɨɡɟɪ Komatsu D65EX-16 4 28000 112000 10,00 11200 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɊɆɐ      
Ɍɨɤɚɪɧɵɣ ɫɬɚɧɨɤ 6 3108 18648 1,5 279,72 

ɋɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ 2 3260 6520 1,5 97,80 
Ɏɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ 2 3220 6440 1,5 96,60 

ɋɬɪɨɝɚɥɶɧɵɣ ɫɬɚɧɨɤ 2 3350 6700 1,5 100,50 
Ɂɭɛɨɪɟɡɧɵɣ ɫɬɚɧɨɤ 1 3200 3200 1,5 48,00 
Ɂɚɬɨɱɧɵɣ ɫɬɚɧɨɤ 1 3150 3150 1,5 47,25 

ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɨɱɧɵɟ ɩɨɫɬɵ 1 3055 3055 1,5 45,825 
ɉɪɨɱɢɟ ɫɬɚɧɤɢ 1 3500 3500 1,5 52,50 

ɂɬɨɝɨ ɩɨ ɝɪɭɩɩɟ “Ɋɚɛɨɱɢɟ ɦɚɲɢɧɵ 
ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ” 

  823683  59949,945 

2.Ɍɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ      
ɉɨɝɪɭɡɱɢɤ W-420 1 7000,00 7000,00 10,00 700,00 
ɉɨɝɪɭɡɱɢɤ W-470 1 8000,00 8000,00 10,00 800,00 
Ⱥɜɬɨɫɚɦɨɫɜɚɥ Komatsu HD605-7 11 32022,90 352251,90 10,00 35225,19 
ɂɬɨɝɨ ɩɨ ɝɪɭɩɩɟ “Ɍɪɚɧɫɩɨɪɬɧɵɟ 
ɫɪɟɞɫɬɜɚ” 

  367251,90  36725,19 

ȼɫɟɝɨ   1190934,90  96675,135 
 
 Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɜɵɩɨɥɧɟɧ ɩɨ ɥɢɧɟɣɧɨɦɭ ɦɟɬɨɞɭ: 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ   ɩɨɥɟɡɧɨɦɭ ɫɪɨɤɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (Ɍɩɫɢ) ɢɥɢ ɧɨɪɦɚɬɢɜɧɨɦɭ 
ɫɪɨɤɭ ɷɤɫɩɥɭɚɬɚɰɢɢ (Ɍɧ): 
 

ȺɈ = Ɏɩɟɪɜ. / Ɍ ɩɫɢ ɢɥɢ   Ɏɩɟɪɜ. / Ɍɧ                                                         (8.3) 
 
ɝɞɟ     Ɏɩɟɪɜ – ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɴɟɤɬɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥɟɧɚ ɨɩɪɟɞɟɥɟɧɚ ɫɭɦɦɚ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4 – Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɫɨɡɞɚɧɢɟ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɩɪɟɞɩɪɢɹɬɢɹ 

Ƚɪɭɩɩɚ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɋɭɦɦɚ 
ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ, ɬɵɫ. 
ɪɭɛ. 

ɋɭɦɦɚ 
ɚɦɨɪɬɢɡɚɰɢɢ, 

ɬɵɫ. ɪɭɛ. 

ɉɪɢɦɟɱɚɧɢɟ 

1.Ɂɞɚɧɢɹ 172898,41 25830,79 ɂɬɨɝɢ ɬɚɛɥ. 8.2 
2. ɋɨɨɪɭɠɟɧɢɹ 53945 2459,40 ɂɬɨɝɢ ɬɚɛɥ. 8.2 

2.Ɇɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ:    
- Ɋɚɛɨɱɢɟ ɦɚɲɢɧɵ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
823683 59949,945 ɂɬɨɝɢ ɬɚɛɥ. 8.3 

3.Ɍɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ 367251,90 36725,19 ɂɬɨɝɢ ɬɚɛɥ. 8.3 
4.ɂɧɫɬɪɭɦɟɧɬ 59546,745 4833,75675 5% ɨɬ ɫɭɦɦɵ ɩɨ ɝɪɭɩɩɟ 2 

«Ɇɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ» 
ɢ ɝɪɭɩɩɵ 3 «Ɍɪɚɧɫɩɨɪɬɧɵɟ 

ɫɪɟɞɫɬɜɚ» 
5.ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɢ 

ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɢɧɜɟɧɬɚɪɶ 
24710,490 1798,49835 3% ɨɬ ɫɭɦɦɵ ɩɨ ɝɪɭɩɩɟ 

«Ɋɚɛɨɱɢɟ ɦɚɲɢɧɵ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ» 

ȼɫɟɝɨ ɤɚɩɢɬɚɥɶɧɵɟ 
ɜɥɨɠɟɧɢɹ 

1501855,545 131597,579  

 
 
 
8.2.2. Ɉɪɝɚɧɢɡɚɰɢɹ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɪɚɡɪɟɡɚ 

8.2.2.1. Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ ɪɚɡɪɟɡɚ 
 

ȼ ɫɨɫɬɚɜ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ 
ɤɚɬɟɝɨɪɢɢ: 

- ɨɫɧɨɜɧɵɟ ɪɚɛɨɱɢɟ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ ɝɨɪɧɵɯ ɪɚɛɨɬ; 
- ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɱɢɟ; 
- ɱɢɫɥɟɧɧɨɫɬɶ ɚɩɩɚɪɚɬɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ. 
Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɜɵɩɨɥɧɟɧ ɜ ɬɚɛɥɢɰɟ 8.5. 
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Ɍɚɛɥɢɰɚ 8.5 - Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɪɟɞɩɪɢɹɬɢɹ 
 
 

ɉɪɨɮɟɫɫɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɟɞɢɧɢɰ 

ɨɛɨɪɭɞɨɜɚɧ
ɢɹ, ɲɬ. 

ɇɨɪɦɚɬɢɜ 
ɨɛɫɥɭɠɢɜɚ
ɧɢɹ, ɱɟɥ. 

ɑɢɫɥɨ 
ɫɦɟɧ 

əɜɨɱɧɚɹ 
ɱɢɫɥɟɧɧɨɫɬɶ 

ɪɚɛɨɱɢɯ, 
ɱɟɥ. 

Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɫɩɢɫɨɱɧ
ɨɝɨ 

ɫɨɫɬɚɜɚ 

ɋɩɢɫɨɱɧɚ
ɹ 

ɱɢɫɥɟɧɧɨ
ɫɬɶ 

ɪɚɛɨɱɢɯ, 
ɱɟɥ. 

1 2 3 4 5 6 7 
1.Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ 
ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɩɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɨɰɟɫɫɚɦ 

      

ȼɫɤɪɵɲɧɵɟ ɪɚɛɨɬɵ       
Ɇɚɲɢɧɢɫɬ ɷɤɫɤɚɜɚɬɨɪɚ 

Komatsu PC1250-7 
3 1 2 6 1,25 8 

Ɇɚɲɢɧɢɫɬ ɛɭɥɶɞɨɡɟɪɚ 
Komatsu D65EX-16 

4 1 2 8 1,25 10 

Ɇɚɲɢɧɢɫɬ ɛɭɪɨɜɨɝɨ 
ɫɬɚɧɤɚ ȻɌɋ-150 

1 1 2 2 1,25 3 

Ⱦɨɛɵɱɧɵɟ ɪɚɛɨɬɵ       
Ɇɚɲɢɧɢɫɬ ɷɤɫɤɚɜɚɬɨɪɚ 

Komatsu PC-400 
23 1 2 46 1,25 58 

Ɇɚɲɢɧɢɫɬ ɛɭɥɶɞɨɡɟɪɚ 
Komatsu D65EX-16 

4 1 2 8 1,25 10 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ       
ȼɨɞɢɬɟɥɶ ɩɨɝɪɭɡɱɢɤɚ  

W-420, W-470 
2 1 3 6 1,25 8 

ȼɨɞɢɬɟɥɶ ɚɜɬɨɫɚɦɨɫɜɚɥɚ 
Komatsu HD605-7 

11 1 3 33 1,25 42 

ɂɬɨɝɨ ɨɫɧɨɜɧɵɟ ɪɚɛɨɱɢɟ    109  139 
2.ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɪɚɛɨɱɢɟ 

      

Ɋɚɛɨɱɢɟ ɊɆɐ       
Ɍɨɤɚɪɶ 7 1 2 14 1,25 18 

ɋɜɟɪɢɥɶɳɢɤ 2 1 2 4 1,25 5 
Ɏɪɟɡɟɪɨɜɳɢɤ 2 1 2 4 1,25 5 
ɋɬɪɨɝɚɥɶɳɢɤ 2 1 2 4 1,25 5 
Ɂɭɛɨɪɟɡɱɢɤ 1 1 2 2 1,25 3 
Ɂɚɬɨɱɧɢɤ 1 1 2 2 1,25 3 

ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɳɢɤ 1 1 2 2 1,25 3 
ɉɪɨɱɢɟ ɪɚɛɨɬɧɢɤɢ 1 1 2 2 1,25 3 

ɂɬɨɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɪɚɛɨɱɢɟ 

   34  42 

ɂɬɨɝɨ:    143  181 

 
 
 

8.2.2.2 Ɋɚɫɱɟɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ 
 

 Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɫɭɦɦɵ 
ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ, ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ 
ɩɥɚɬɵ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ. Ɋɚɫɱɟɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɨɫɧɨɜɧɵɯ ɢ 
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ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɜɵɩɨɥɧɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 

ȼɟɥɢɱɢɧɚ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Ɂɦɟɫ. = ɢɬɨɝ ɝɪ. 13 / ɢɬɨɝ ɝɪ.6 / 12, ɪɭɛ. ɜ ɦɟɫɹɰ,                                         (8.4) 

Ɂɦɟɫ. = 105349210,6/ 181 / 12, =48503,31 ɪɭɛ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɪɚɫɱɟɬ ɮɨɧɞɚ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɵɩɨɥɧɟɧɨ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

 

8.3. Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ 
 
Ɋɚɫɱɟɬ ɨɬɞɟɥɶɧɵɯ ɫɬɚɬɟɣ ɤɚɥɶɤɭɥɹɰɢɢ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ ɪɭɞɵ (ɭɝɥɹ) 

ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
ɚ) ɪɚɫɱɟɬ ɩɨɬɪɟɛɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢ ɫɬɨɢɦɨɫɬɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
ɛ) ɪɚɫɱɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ; 
ɜ) ɚɦɨɪɬɢɡɚɰɢɹ; 
ɝ) ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ; 
ɞ) ɨɬɱɢɫɥɟɧɢɹ ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ; 
ɟ) ɪɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
ɠ) ɪɚɫɱɟɬ ɰɟɯɨɜɵɯ ɪɚɫɯɨɞɨɜ. 

 
 

8.3.1 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 
 

Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɜɤɥɸɱɚɟɬ ɡɚɬɪɚɬɵ: 
ɚ) ɧɚ ɧɨɪɦɢɪɭɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɞɧɭ ɬɨɧɧɭ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ (1ɦ3 

ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬ) - ɜɡɪɵɜɱɚɬɵɟ ɜɟɳɟɫɬɜɚ, ɫɪɟɞɫɬɜɚ ɜɡɪɵɜɚɧɢɹ, ɤɪɟɩɟɠɧɵɟ 
ɦɚɬɟɪɢɚɥɵ, ɫɦɚɡɨɱɧɵɟ ɢ ɞɪ.; 

ɛ) ɦɚɬɟɪɢɚɥɵ, ɩɨɝɚɲɚɟɦɵɟ ɜ ɫɦɟɬɧɨ-ɧɨɪɦɚɬɢɜɧɨɦ ɩɨɪɹɞɤɟ: ɪɟɥɶɫɵ, ɲɩɚɥɵ, 
ɫɬɪɟɥɨɱɧɵɟ ɩɟɪɟɜɨɞɵ, ɤɚɛɟɥɶ, ɤɚɧɚɬ, ɤɨɧɜɟɣɟɪɧɵɟ ɥɟɧɬɵ ɢ ɞɪ.; 

ɜ) ɧɚ ɦɚɥɨɰɟɧɧɵɟ ɢ ɛɵɫɬɪɨɢɡɧɚɲɢɜɚɸɳɢɟɫɹ ɩɪɟɞɦɟɬɵ ɢ ɫɩɟɰɨɞɟɠɞɭ, 
ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɞɚɧɧɵɦ ɩɪɚɤɬɢɤɢ ɧɚ ɨɞɧɨɝɨ ɫɩɢɫɨɱɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜ 
ɝɨɞ; 
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ɡɦ. 
Ʌ

ɢɫɬ 
№

 ɞɨɤɭɦ. 
ɉ

ɨɞɩɢɫɶ 
Ⱦ

ɚɬɚ 

Ʌ
ɢɫɬ 

135 
Ⱦ

ɉ
 21.05.04.09 – 2021 ɉ

Ɂ 

Ɍɚɛɥɢɰɚ 8.6 - Ɋɚɫɱɟɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɩɪɟɞɩɪɢɹɬɢɹ 

 

 
ȼɫɟɝɨ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ, ɬɵɫ. ɪɭɛ. 

13 

 

 

4842600,6 

6052927 

1439623,6 

 

35100341,4 

6052927,02 

 
Ⱦ

ɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɩɥɚɬɚ.  
(%

 ɤ ɝɪ. 11), ɪɭɛ. 

12 

 

 

807100,1 

1008821,1 

239937,2 

 

5850056,9 

1008821,1 

Ɉ
ɛɳ

ɚɹ ɫɭɦɦɚ ɨɫɧɨɜɧɨɣ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫ 

ɪɚɣɨɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɢ ɫɟɜɟɪɧɨɣ ɧɚɞɛɚɜɤɨɣ

 

11 

 

 

4035500,5 

5044105,9 

1199686,4 

 

29250284,5 

5044105,92 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ. 

 
ɂ

ɬɨɝɨ ɨɫɧɨɜɧɚɹ 
ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

10 

 

 

1441250,2 

1801466,40 

428459,45 

 

10446530,2 

1801466,40 

Ⱦ
ɨɩɥɚɬɵ ɡɚ ɪɚɛɨɬɭ ɜ 
ɧɨɱɧɨɟ, ɜɟɱɟɪɧɟɟ 

ɜɪɟɦɹ, %
 ɤ 

ɬɚɪɢɮɧɨɦɭ ɮɨɧɞɭ 

9 

 

 

39244,8 

49056 

11659,2 

 

284524,8 

49056 

ɉ
ɪɟɦɢɢ ɤ ɬɚɪɢɮɧɨɦɭ 

ɮɨɧɞɭ 

8 

 

 

405,40 

410,40 

400,25 

 

405,40 

410,40 

 
Ɍɚɪɢɮɧɵɣ ɮɨɧɞ 

7 

 

 

1401600 

1752000 

416400 

 

10161600 

1752000 

ɋ
ɩɢɫɨɱɧɚɹ ɱɢɫɥɟɧɧɨɫɬɶ, 

ɱɟɥ. 

6 

 

 

8 

10 

3 

 

58 

10 

Ⱦ
ɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ 

ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɞɧ 

5 

 

 

146 

146 

146 

 

146 

146 
Ⱦ

ɧɟɜɧɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, 
ɪɭɛ 

4 

 

 

1200 

1200 

950 

 

1200 

1200 

Ɋɚɡɪɹɞ 

3 

 

 

5 

5 

5 

 

5 

5 

    
Ʉ

ɚɬɟɝɨɪɢɹ ɪɚɛɨɬɚɸ
ɳ

ɢɯ 

2 

1. ɑɢɫɥɟɧɧɨɫɬɶ ɨɫɧɨɜɧɵɯ 
ɪɚɛɨɱɢɯ ɩɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɨɰɟɫɫɚɦ 

ȼɫɤɪɵɲɧɵɟ ɪɚɛɨɬɵ 

Ɇɚɲɢɧɢɫɬ ɷɤɫɤɚɜɚɬɨɪɚ 
Komastu PC1250-7 

Ɇɚɲɢɧɢɫɬ ɛɭɥɶɞɨɡɟɪɚ 
Komatsu D65EX-16 

Ɇɚɲɢɧɢɫɬ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ 
ȻɌɋ-150 

Ⱦɨɛɵɱɧɵɟ ɪɚɛɨɬɵ 

Ɇɚɲɢɧɢɫɬ ɷɤɫɤɚɜɚɬɨɪɚ 
Komastu PC-400 

Ɇɚɲɢɧɢɫɬ ɛɭɥɶɞɨɡɟɪɚ 
Komatsu D65EX-16 

№
 ɩɩ 

1 

1 

2 

3 

4 

5 

6 

7 

8 



 
ɂ
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Ʌ
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ɉ
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Ʌ
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ɉ
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13 

 

3579591,1 

28312140,1 

85380150,82 

 

 

8170766,6 

2270507,1 

2270507,1 

2270507,1 

1210999 

1210999 

1210999 

12 

 

596598,5 

4718690 

14230024,9 

 

 

1361794,4 

378417,8 

378417,8 

378417,8 

201833,1 

201833,1 

201833,1 

11 

 

2982992,6 

23593450,1 

70150125,9 

 

 

6808972,2 

1892089,3 

1892089,3 

1892089,3 

1009165,9 

1009165,9 

1009165,9 

10 

 

1605354,5 

8426232,2 

25950759,3 

 

 

2431775,8 

675746,2 

675746,2 

675746,2 

360461,4 

360461,4 

360461,4 

9 

 

71312,4 

374390,1 

 

 

 

66225,6 

18396 

18396 

18396 

9811,2 

9811,2 

9811,2 

8 

 

442,12 

442,12 

 

 

 

350,21 

350,21 

350,21 

350,21 

250,20 

250,20 

250,20 

7 

 

1533600 

8051400 

 

 

 

2365200 

657000 

657000 

657000 

350400 

350400 

350400 

6 

 

8 

42 

139 

 

 

18 

5 

5 

5 

3 

3 

3 

5 

 

213 

213 

 

 

 

146 

146 

146 

146 

146 

146 

146 

4 

 

900 

900 

 

 

 

900 

900 

900 

900 

800 

800 

800 

3 

 

5 

5 

 

 

 

4 

4 

4 

4 

3 

3 

3 

2 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ 

ȼɨɞɢɬɟɥɶ ɩɨɝɪɭɡɱɢɤɚ W-

420, W-470 

ȼɨɞɢɬɟɥɶ ɚɜɬɨɫɚɦɨɫɜɚɥɚ 
Komatsu HD605-7 

ɂɬɨɝɨ ɨɫɧɨɜɧɵɟ 
ɪɚɛɨɱɢɟ 

2. ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɪɚɛɨɱɢɟ 

Ɋɚɛɨɱɢɟ ɊɆɐ 

Ɍɨɤɚɪɶ 

ɋɜɟɪɢɥɶɳɢɤ 

Ɏɪɟɡɟɪɨɜɳɢɤ 

ɋɬɪɨɝɚɥɶɳɢɤ 

Ɂɭɛɨɪɟɡɱɢɤ 

Ɂɚɬɨɱɧɢɤ 

ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɳɢɤ 

1 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 



 
ɂ

ɡɦ. 
Ʌ

ɢɫɬ 
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Ⱦ
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Ʌ
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13 

1362774,9 

19969059,8 

105349210,6 

12 

227129,1 

3329676,2 

17559701,1 

11 

1135645,8 

16648383,6 

86798509,5 

10 

405587,8 

5945986,1 

31896745,4 

9 

11037,6 

 

 

8 

350,21 

 

 

7 

394200 

 

 

6 

3 

42 

181 

5 

146 

 

 

4 

900 

 

 

3 

3 

 

 

2 

ɉɪɨɱɢɟ ɪɚɛɨɬɧɢɤɢ 

ɂɬɨɝɨ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

ɪɚɛɨɱɢɟ 

ɂɬɨɝɨ 

1 

22 

25 

26 
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Ɍɚɛɥɢɰɚ 8.7 - Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɂɌɊ ɢ 
ɰɟɯɨɜɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɹ 

№ 
ɩ.ɩ. Ⱦɨɥɠɧɨɫɬɶ 

ɑɢɫɥɟɧ-
ɧɨɫɬɶ, 

ɱɟɥ 

Ɉɤɥɚɞ, 
ɪɭɛ 

Ƚɨɞɨɜɨɣ ɮɨɧɞ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, 

ɬɵɫ. ɪɭɛ. 

Ɏɨɧɞ 
ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ ɫ 
ɪɚɣɨɧɧɵɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɢ ɫɟɜɟɪɧɵɦɢ 
ɧɚɞɛɚɜɤɚɦɢ, 

ɬɵɫ. ɪɭɛ. 
ɂɌɊ 

1 Ⱦɢɪɟɤɬɨɪ 
1 45000 540 

1572 
 

2 Ƚɥɚɜɧɵɣ ɦɟɯɚɧɢɤ 1 34000 408 
1142,4 

 

3 Ɂɚɦ. ɝɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ 1 30000 360 
1008 

 
4 ɋɬɚɪɲɢɣ ɦɟɯɚɧɢɤ 1 31000 372 1041,60 

5 ɋɬɪɚɲɢɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɤ 2 29000 696 
1948,80 

 

6 Ƚɥɚɜɧɵɣ ɷɧɟɪɝɟɬɢɤ 1 32000 384 
1075,20 

 

7 Ƚɥɚɜɧɵɣ ɦɚɪɤɲɟɣɞɟɪ 1 32000 384 
1075,20 

 

8 Ƚɥɚɜɧɵɣ ɝɟɨɥɨɝ 1 27000 324 
907,20 

 

9 
ɇɚɱɚɥɶɧɢɤ ɝɨɪɧɨɝɨ 

ɭɱɚɫɬɤɚ 1 34000 408 
1060,80 

 
10 Ƚɨɪɧɵɣ ɦɚɫɬɟɪ 5 25600 1536 1142,40 

ȼɫɟɝɨ: 15  5412 5779,20 
ɊɆɐ 

11 ɋɥɟɫɚɪɶ ɢ ɷɥɟɤɬɪɨɫɥɟɫɚɪɶ 9 18770 2027,16 5677,28 

12 Ɍɨɤɚɪɶ-ɫɬɚɧɨɱɧɢɤ 7 18950 1591,80 4457,04 

13 
Ʉɭɡɧɟɰ, ɩɪɟɫɫɨɜɳɢɤ, 

ɛɭɪɨɡɚɩɪɚɜɳɢɤ 5 19270 
1156,20 3237,36 

14 ɗɥɟɤɬɪɨɝɚɡɨɫɜɚɪɳɢɤ 5 19270 1156,20 3237,36 

15 ɉɨɞɫɨɛɧɵɟ ɪɚɛɨɱɢɟ 4 15050 722,40 2022,72 

16 
ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ 

ɪɚɛɨɱɢɟ 4 15050 
722,40 2022,72 

17 
ɋɱɟɬɧɨ-ɧɨɪɦɢɪɨɜɨɱɧɵɣ 

ɫɨɫɬɚɜ 2 15025 
360,02 1008,056 

18 ɗɥɟɤɬɪɨɦɟɯɚɧɢɤ  1 23800 285,60 799,68 

19 Ɋɚɡɦɟɬɱɢɤɢ, ɤɨɧɬɪɨɥɟɪɵ 1 15025 180,30 504,84 

20 
Ɇɥɚɞɲɢɣ 

ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ 1 15025 
180,30 504,84 

ȼɫɟɝɨ: 39  8382,38 23471,89 

ɂɬɨɝɨ:   13794,38 29251,09 

 
 

ɝ) ɧɚ ɩɪɨɱɢɟ ɧɟɭɱɬɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɟ ɜ ɩɪɨɟɤɬɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɜ 
ɪɚɡɦɟɪɟ 2-3% ɨɬ ɫɭɦɦɵ ɡɚɬɪɚɬ ɩɨ ɩɭɧɤɬɚɦ -  ɚ, ɛ, ɜ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɵ 8.8. 
 ʡ˃˄ˎˋ˙˃ ͺ.ͺ −  Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɩɨ ɫɬɚɬɶɟ «ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ» 
  

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. 
ɢɡɦ. 

ɇɨɪɦɚ 
ɪɚɫɯɨɞɚ ɧɚ 1 

ɬ ɭɝɥɹ 

ɐɟɧɚ ɡɚ ɟɞ., 
ɪɭɛ/ɟɞ 

ɉɨɬɪɟɛɧɨɫɬɶ ɧɚ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɞɨɛɵɱɢ 

Ʉɨɥɢɱɟɫɬɜɨ ɋɭɦɦɚ, ɪɭɛ. 

ȼɫɤɪɵɲɧɵɟ ɪɚɛɨɬɵ 

1. ɗɤɫɤɚɜɚɰɢɹ: 

Ɂɭɛɶɹ ɲɬ. 0,2 1510,5 1000,0 1510500 

Ʉɚɧɚɬ ɦ 0,8 94,0 4000,0 376000 

Ʉɚɛɟɥɶ ɦ 0,2 944,0 1000,0 944000 

ɋɦɚɡɤɚ ɤɝ 3,8 25,00 19000,0 475000 

ɂɬɨɝɨ ɡɚ 
ɷɤɫɤɚɜɚɰɢɸ: 

    3305500 

2. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ 

ɒɢɧɵ ɲɬ 0,10 20000 500 10000000 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɥ 600,00 38,00 3000000 114000000 

ɋɦɚɡɤɚ ɤɝ 14,10 30,00 70500 2115000 

ɂɬɨɝɨ ɡɚ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ: 

     
126115000 

3. Ɉɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɥ 138,00 38,00 690000 26220000 

ɋɦɚɡɤɚ ɤɝ 4,20 25,00 21000 525000 

ɂɬɨɝɨ ɡɚ 
ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ: 

    26745000 

ɂɬɨɝɨ ɩɨ ɜɫɤɪɵɲɟ:    156165500 

Ⱦɨɛɵɱɧɵɟ ɪɚɛɨɬɵ 

1. ɗɤɫɤɚɜɚɰɢɹ 

Ɂɭɛɶɹ ɲɬ. 0,1 1510,5 500 755250 

Ʉɚɧɚɬ ɦ 0,7 94,0 3500 329000 

Ʉɚɛɟɥɶ ɦ 0,2 944,00 1000 944000 

ɋɦɚɡɤɚ ɤɝ 3,3 25,00 16500 412500 

ɂɬɨɝɨ ɡɚ 
ɷɤɫɤɚɜɚɰɢɸ: 

    2440750 

2. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ 

ɒɢɧɵ ɲɬ 0,3 20000 1500 30000000 

ɋɦɚɡɤɚ ɤɝ 10,0 35,00 50000 1750000 

Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɬ 416,0 38,00 2080000 79040000 

ɂɬɨɝɨ ɡɚ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ: 

    110790000 

ɂɬɨɝɨ ɩɨ ɞɨɛɵɱɟ:    113230750 

ȼɫɟɝɨ ɩɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ 

   269366250 
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8.3.2 ɗɧɟɪɝɢɹ 
 
ɉɨ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɭɱɢɬɵɜɚɸɬ ɡɚɬɪɚɬɵ ɜɫɟɯ ɜɢɞɨɜ ɷɧɟɪɝɢɢ: ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɵɩɨɥɧɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 
Ɍɚɪɢɮɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢɧɹɬɵ ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ-ɚɧɚɥɨɝɚ. 
Ɍɚɛɥɢɰɚ 8.9 - Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɩɨɬɪɟɛɥɹɟɦɵɯ ɜɢɞɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ: 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɉɨɬɪɟɛɢɬɟɥɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 ɨ

ɛɨ
ɪɭ
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ɜɚ
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Ɋɚ
ɫɯ

ɨɞ
 ɷ

ɥɟ
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ɪɨ
ɷɧ

ɟɪ
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ɜ 

ɝɨ
ɞ,

 ɤ
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 ɱ
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ɡɚ 1 
ɤɜɬ.ɱ, 
ɪɭɛ. 

ɋɭɦɦɚ 
ɡɚɬɪɚɬ, 

ɪɭɛ. 
ɟɞ

ɢɧ
ɢɰ

ɵ
 

ɨɛ
ɨɪ

ɭɞ
ɨɜ

ɚɧ
ɢɹ

 

ȼɫ
ɟɝ

ɨ 

1 2 3 4 5 6 7 8 9 
Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
        

Ȼɭɥɶɞɨɡɟɪ Komatsu D65EX-
16 

8 116 928 1 12 
40

64
64

0 
1,90 

77
22

81
6 

Ȼɭɪɨɜɨɣ ɫɬɚɧɨɤ ȻɌɋ-150 2 114 228 1 12 

99
86

40
 

1,90 

18
97

41
6 

ɗɤɫɤɚɜɚɬɨɪ Komatsu PC-750 9 338 3042 1 12 

13
32

3
96

0 

1,90 

25
14

2
62

4 

ȼɫɟɝɨ        

34
76

28
56

 

 
 

8.3.3. Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 
 
Ɉɫɧɨɜɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɪɚɫɫɱɢɬɚɧɚ ɜ 

ɬɚɛɥɢɰɟ 8.6.  
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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 ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɜɢɞɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɢɫɯɨɞɹ ɢɡ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɢɥɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɧɨɪɦ ɚɦɨɪɬɢɡɚɰɢɢ. Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɪɟɞɫɬɚɜɢɦ ɜ ɬɚɛɥɢɰɟ 
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. Ɋɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɠɨɜɚɧɢɹ 
ɩɪɟɞɫɬɚɜɢɦ ɜ ɬɚɛɥɢɰɟ 8.10. 
Ɍɚɛɥɢɰɚ 8.10 - ɋɦɟɬɚ ɡɚɬɪɚɬ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ  

 
№ 
ɩ/ɩ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɋɭɦɦɚ, ɬɵɫ. ɪɭɛ. 

1 ɗɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬ.ɱ. ɫɦɚɡɨɱɧɵɟ ɢ 
ɨɛɬɢɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ (3% ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ) 

35728,047 

2 Ɉɫɧɨɜɧɚɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ 

19978,059 

3 Ɉɬɱɢɫɥɟɧɢɹ ɜ ɮɨɧɞɵ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ  6033,373 
4 Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ (8% ɛɚɥɚɧɫɨɜɨɣ 

ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ) 
95274,792 

5 ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (10% ɨɬ ɫɭɦɦɵ ɫɬɪɨɤ 1+2+3+4) 15701,4271 
 ɂɬɨɝɨ: 172715,6981 
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8.3.7. ɐɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɰɟɯɨɜɵɯ ɪɚɫɯɨɞɨɜ ɫɨɫɬɚɜɥɹɟɦ ɫɦɟɬɭ ɢ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɜ 

ɬɚɛɥɢɰɟ 8.11.  
Ɍɚɛɥɢɰɚ 8.11 - ɋɦɟɬɚ ɰɟɯɨɜɵɯ ɪɚɫɯɨɞɨɜ 

№ 
ɩ/ɩ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ 
ɋɭɦɦɚ, 

ɬɵɫ. ɪɭɛ. ɉɪɢɦɟɱɚɧɢɟ 

1 ɋɨɞɟɪɠɚɧɢɟ ɚɩɩɚɪɚɬɚ ɭɩɪɚɜɥɟɧɢɹ ɰɟɯɨɦ 29251,09 Ɏɨɧɞ ɡɚɪɚɛɨɬɧɨɣ 
ɩɥɚɬɵ 

ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ 
ɩɟɪɫɨɧɚɥɚ (ɬɚɛɥɢɰɚ 

8.7) 
2 Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ 10183,31  
3 ɋɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɜɟɧɬɚɪɹ (1% ɨɬ ɢɯ 

ɫɬɨɢɦɨɫɬɢ) 
2261,2341  

4 Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɜɟɧɬɚɪɹ (2% ɨɬ 
ɢɯ ɫɬɨɢɦɨɫɬɢ) 

4522,4682  

5 ɂɫɩɵɬɚɧɢɹ, ɨɩɵɬɵ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɰɢɨɧɚɥɢɡɚɰɢɹ ɢ 
ɢɡɨɛɪɟɬɚɬɟɥɶɫɬɜɨ (10,5% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ) 

13526,215  

6 Ɉɯɪɚɧɚ ɬɪɭɞɚ (2% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ) 2576,422  
7 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ (10% ɨɬ ɫɭɦɦɵ ɩɪɟɞɵɞɭɳɢɯ ɫɬɚɬɟɣ) 6232,073  
 ɂɬɨɝɨ ɰɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 68552,8123  

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɮɨɪɦɢɪɭɟɦ ɫɜɨɞɧɭɸ ɤɚɥɶɤɭɥɹɰɢɸ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ 1ɬ ɩɨɥɟɡɧɨɝɨ ɢɫɤɨɩɚɟɦɨɝɨ ɜ ɬɚɛɥɢɰɵ 8.12. 
 

Ɍɚɛɥɢɰɚ 8.12 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ 1 ɬ ɭɝɥɹ  
№ 
ɩ/ɩ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ ɇɚ ɜɟɫɶ ɨɛɴɟɦ 
ɞɨɛɵɱɢ, ɪɭɛ. 

ɇɚ 1 ɬ ɭɝɥɹ, ɪɭɛ./ɬ 

1 2 3 4 

1 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɰɟɥɢ 

269366250,00 53,87 

2 ɗɧɟɪɝɢɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɰɟɥɢ 34762856,00 6,95 

3 Ɍɨɩɥɢɜɨ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɰɟɥɢ 219260000,00 43,85 

4 
Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɪɚɛɨɱɢɯ 

70150125,90 14,03 

5 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɪɚɛɨɱɢɯ 

14230024,90 2,84 

6 Ɉɬɱɢɫɥɟɧɢɹ ɜ ɮɨɧɞɵ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 25482805,50 5,09 
7 Ⱥɦɨɪɬɢɡɚɰɢɹ 131597579,00 26,31 

8 
Ɋɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

172715698,10 34,54 

9 ɉɨɝɚɲɟɧɢɟ ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬ 403050000,00 80,61 

10 
ɐɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 
 

68552812,30 12,93 

 ɂɬɨɝɨ ɰɟɯɨɜɚɹ  ɫɟɛɟɫɬɨɢɦɨɫɬɶ 1396368151,70 281,02 

 
Ɋɚɫɫɱɢɬɚɟɦ ɫɭɦɦɭ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ: 
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79040000,00 26220000,00 114000000,00 219260000,00ɌɁ ɪɭɛɥɟɣ    . 

ɉɨɝɚɲɟɧɢɟ ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬ ɧɚɯɨɞɢɦ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɨɛɴɟɦɚ ɜɫɤɪɵɲɢ 
ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 1 ɦ3 ɜɫɤɪɵɲɢ (ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɡɹɬɚ ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ): 
ɉɜɫɤɪ. ɪɚɛɨɬ.=500000080,61=403050000 ɪɭɛ. 
 

 

8.4. Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
8.4.1. ɉɪɢɛɵɥɶ ɢ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ  
 
ɉɪɢɛɵɥɶ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɝɨɪɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 
ɉɪ = (ɐ – ɋ )·Ⱦ - ɇȾɋ,                                                                                  (8.5) 

 
ɝɞɟ ɐ - ɰɟɧɚ 1ɬ ɭɝɥɹ ɩɪɟɞɩɪɢɹɬɢɹ, ɪɭɛ.;  
       ɋɞ - ɩɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ 1ɬ ɭɝɥɹ, ɪɭɛ.;  
       Ⱦ - ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɞɨɛɵɱɢ ɭɝɥɹ, ɬɵɫ. ɬ;  
       ɇȾɋ - ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. (20% ɨɬ ɫɬɨɢɦɨɫɬɢ ɩɪɨɞɭɤɰɢɢ, 
ɤɪɨɦɟ ɩɪɨɞɭɤɰɢɢ ɭɝɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɞɨɛɵɱɢ ɡɨɥɨɬɚ). 

ɐɟɧɚ 1ɬ ɭɝɥɹ ɜɵɩɢɫɚɧɚ ɢɡ ɩɪɟɣɫɤɭɪɚɧɬɚ ɧɚ ɭɝɨɥɶ Ȼɚɥɚɯɬɵ. 
ɉɪ = (550,00 – 281,02)·5000 – 0=1334900 ɬɵɫ.ɪɭɛ.                                                                  

ȼɧɟɪɟɚɥɢɡɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜɤɥɸɱɚɸɬ ɫɭɦɦɭ ɧɚɥɨɝɨɜ, ɨɬɧɨɫɢɦɵɯ ɧɚ 
ɮɢɧɚɧɫɨɜɵɣ ɪɟɡɭɥɶɬɚɬ. Ɋɚɫɱɟɬ ɧɟɤɨɬɨɪɵɯ ɢɡ ɧɚɥɨɝɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɜ 
ɪɚɛɨɬɟ: 

1. ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɹ (ɇɢ) - 2% ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ 
ɢɦɭɳɟɫɬɜɚ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɹɬ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɩɪɟɞɩɪɢɹɬɢɹ 
(ɢɬɨɝ ɫɭɦɦɵ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɬɚɛɥɢɰɚ 8.4). 

2. ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ (ɇɩ), ɪɭɛ.: 
 
ɇɩ = (ɉɪ - ɇɢ) · ɋɧ, ɪɭɛ.,                                                                              (8.6) 
 

ɝɞɟ ɋɧ - ɫɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ 20%. 
ɇɩ = (1334900000–283555600,062) · 0,20=210268,879 ɬɵc.ɪɭɛ. 

ɉɪɢɛɵɥɶ, ɨɫɬɚɸɳɚɹɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɩɪɟɞɩɪɢɹɬɢɹ – ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ (ɉɱ): 
ɉɱ = ɉɪ - ɇɢ  - ɇɩ, ɪɭɛ.                                                                                (8.7) 

ɉɱ =1334900000-283555600,062 –210268879=841075,52 ɬɵɫ.ɪɭɛ. 
Ɉɛɳɭɸ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

Ɋɨɛɳ = 
ʞ˓Ф˔˓.ˆ.+ ʝʠː̅̅ ̅̅ ̅̅  · 100%,                                                                                 (8.8) 

 
ɝɞɟ Ɏɫɪ.ɝ. - ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɬɵɫ. 
ɪɭɛ.;  
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        ʝʠ̅̅ ̅̅ ɧ - ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ. 
ȼ ɝɨɪɧɨɪɭɞɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ ɫɨɫɬɚɜɥɹɟɬ 

20-25% ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ.  
Ɋɨɛɳ = 

ଵଷଷସଽ଴଴଴଴଴ଵସଵ଻଻଻଼଴଴଴,ଷଵ଴+ ଶ଼ଷହହହ଺଴଴,଴଺ଶ · 100%=78,46%.         

 
 
8.4.2. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɫɨɩɨɫɬɚɜɥɟɧɢɟɦ 

ɷɮɮɟɤɬɚ ɨɬ ɢɯ ɪɟɚɥɢɡɚɰɢɢ ɫ ɜɟɥɢɱɢɧɨɣ ɷɬɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 
Ɉɛɳɭɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ ɮɨɪɦɭɥɟ: 
 

ɗɨ = ʞК˓ ,                                                                                                           (8.9) 

 
ɝɞɟ ɉɪ – ɩɪɢɛɵɥɶ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ, ɪɭɛ.;  
       Ʉ – ɫɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɪɭɛ. 
ɗɨ = ଵଷଷସଽ଴଴଴଴଴ଵହ଴ଵ଼ହହହସହ = Ͳ,ͺͻ,                                                                                                          

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ, ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
ɫɭɦɦɵ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɤ ɩɪɢɛɵɥɢ: 

 

Ɍ = ௄ʞ˓ =, ɥɟɬ.                                                                                                 (8.10) 

 
ȼ ɡɚɤɥɸɱɟɧɢɟ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɫɪɚɜɧɢɜɚɸɬ 

ɩɪɨɟɤɬɧɵɟ ɞɚɧɧɵɟ ɫ ɞɚɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹ-ɚɧɚɥɨɝɚ. 
Ɍ = ଵହ଴ଵ଼ହହହସହ,଴଴ଵଷଷସଽ଴଴଴଴଴,଴଴ = ͳ,ͳʹ, ɥɟɬ.                                                                                                  

ɉɟɪɟɱɟɧɶ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.13. 
Ɍɚɛɥɢɰɚ 8.13 - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 

 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɉɨ ɩɪɨɟɤɬɭ ɉɨ ɚɧɚɥɨɝɭ 

1 Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ, ɬ 5000000 5000000 

2 ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ ɪɭɞɵ, ɪɭɛ./ɬ 281,02 284,14 

3 ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ./ɬ 300,37 311,88 

4 ɉɪɢɛɵɥɶ, ɪɭɛ. 1334900000,00 1280177192,98 

5 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ 1,12 1,21 

6 Ɋɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ, % 78,46 71,50 

7 Ɏɨɧɞɨɨɬɞɚɱɚ, ɪɭɛ./ɪɭɛ. 1,78 1,78 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɬɪɚɛɨɬɤɢ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɭɝɥɹ, ɪɚɡɪɟɡ «Ȼɚɥɚɯɬɢɧɫɤɢɣ». 
ȼ ɝɨɪɧɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɨɛɨɫɧɨɜɚɧɚ ɫɬɪɭɤɬɭɪɚ ɤɨɦɩɥɟɤɫɧɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, 

ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
ȼ ɪɚɡɞɟɥɟ «Ʉɚɪɶɟɪɧɵɣ ɬɪɚɧɫɩɨɪɬ» ɨɛɨɫɧɨɜɚɧ ɜɢɞ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ «ȼɵɛɨɪ ɷɤɫɤɚɜɚɬɨɪɧɨ-ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ 
ɤɚɪɶɟɪɨɜ ɝɥɭɛɢɧɧɨɝɨ ɬɢɩɚ». 

ȼ ɪɚɡɞɟɥɟ «ɋɬɚɰɢɨɧɚɪɧɵɟ ɦɚɲɢɧɵ» ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɜɵɛɪɚɧ 
ɰɟɧɬɪɨɛɟɠɧɵɣ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɧɚɫɨɫ ɐɇɋ 105-98 ɞɥɹ ɡɚɳɢɬɵ ɤɚɪɶɟɪɚ ɨɬ 
ɜɨɞɨɩɪɢɬɨɤɨɜ, ɚ ɬɚɤɠɟ ɜɵɛɪɚɧ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɤ ɧɚɫɨɫɭ. 

ȼ ɝɥɚɜɟ «Ɍɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ» ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɱɢɫɥɟɧɧɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ, ɪɚɫɫɱɢɬɚɧɨ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɧɤɨɜ ɞɥɹ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ 
ɪɟɦɨɧɬɧɚɹ ɛɚɡɚ. 

ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ» ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɯɪɚɧɵ 
ɧɟɞɪ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɟɦɟɥɶ, ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ȼ ɫɩɟɰɢɚɥɶɧɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ ɨ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɛɭɪɢɥɶɧɨɣ ɝɨɥɨɜɤɢ ɇȻ-1Ɇ. ȼ ɷɬɨɬ ɜɨɩɪɨɫ ɜɯɨɞɢɥɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɱɚɫɬɟɣ 
ɛɭɪɢɥɶɧɨɣ ɝɨɥɨɜɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɚɹ 
ɛɭɪɢɥɶɧɚɹ ɝɨɥɨɜɤɚ ɞɚɫɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜ 242 ɦ ɜ ɫɦɟɧɭ, ɜɦɟɫɬɨ ɫɬɚɧɞɚɪɬɧɨɣ. 

 ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɩɪɢɧɹɬɵɯ 
ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ (ɩɪɢɛɵɥɶ ɢ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ). ɋɟɛɟɫɬɨɢɦɨɫɬɶ 
ɞɨɛɵɱɢ ɩɨ ɩɪɨɟɤɬɭ 1ɬ ɭɝɥɹ ɫɨɫɬɚɜɢɥɚ 281,02 ɪɭɛ/ɬ., ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 1,12 ɥɟɬ. 
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ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɜɤɚ ɷɤɫɤɚɜɚɬɨɪɚ Komatsu PC-750 ɧɚ ɪɟɦɨɧɬɧɨɣ 
ɩɥɨɳɚɞɤɟ ɩɨɞ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ 

 
 
Ɉɛɨɡɧɚɱɟɧɢɟ ɧɚ ɫɯɟɦɟ: 
I – ɡɨɧɚ ɫɧɹɬɢɹ ɩɪɢɟɦɚ ɤɨɜɲɚ; 
II – ɡɨɧɚ ɫɧɹɬɢɹ ɡɭɛɶɟɜ ɫ ɤɨɜɲɚ ɢ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ; 
1. Ʉɨɡɥɨɜɨɣ ɤɪɚɧ ɍɄɄ – 3.2; 
2.Ⱦɟɦɨɧɬɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
3. Ʉɨɜɲɢ Komatsu PC-750 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɭɛɶɟɜ ɢ ɪɚɫɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜ ɰɟɯɭ 

 
I – ɡɨɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɭɛɶɟɜ; 
1. Ʉɨɧɫɨɥɶɧɵɣ ɤɪɚɧ; 
2. Ʉɨɜɲ Komatsu PC-750 
3. ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɧɚɩɥɚɜɤɢ ɢɡɧɨɲɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɤɨɜɲɚ; 
4. ɋɬɟɥɥɚɠɢ; 
5. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɳɢɬ; 
6. ȼɟɪɫɬɚɤ. 
 
 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 
Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɟɦɨɧɬɚ ɤɨɜɲɟɣ ɷɤɫɤɚɜɚɬɨɪɨɜ ɹɜɥɹɸɬɫɹ: 
1. Ɋɟɦɨɧɬ ɤɨɜɲɟɣ ɧɟ ɞɨɥɠɟɧ ɫɧɢɠɚɬɶ ɢɯ ɪɟɫɭɪɫɚ. 
2. Ɂɚɩɪɟɳɚɸɬɫɹ ɪɟɦɨɧɬɧɵɟ ɨɩɟɪɚɰɢɢ, ɫɨɡɞɚɸɳɢɟ ɤɨɧɰɟɧɬɪɚɰɢɸ 

ɧɚɩɪɹɠɟɧɢɣ ɜ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɤɨɜɲɚ, ɚ ɬɚɤɠɟ ɨɩɟɪɚɰɢɢ, ɢɡɦɟɧɹɸɳɢɟ 
ɯɚɪɚɤɬɟɪ ɫɨɟɞɢɧɟɧɢɹ ɞɟɬɚɥɟɣ. 

3. ȼ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɯ ɞɨɥɠɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚɱɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɢɯ ɤɚɱɟɫɬɜɚ. 

4. ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɨɜ ɪɟɦɨɧɬɚ (ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ) ɤɨɜɲɟɣ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɧɚɡɧɚɱɟɧɢɟ ɤɨɜɲɚ ɢ ɯɚɪɚɤɬɟɪ ɟɝɨ ɧɚɝɪɭɠɟɧɢɹ, ɦɚɬɟɪɢɚɥ ɤɨɜɲɚ ɢ ɜɢɞ 
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ, ɜɢɞ ɢɡɧɚɲɢɜɚɧɢɹ ɢ ɜɟɥɢɱɢɧɵ ɢɡɧɨɫɚ, ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ 
ɷɤɫɤɚɜɚɬɨɪɚ. 
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5. ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɨɜ ɪɟɦɨɧɬɚ (ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ) ɤɨɜɲɟɣ ɩɪɟɞɩɨɱɬɟɧɢɟ 
ɫɥɟɞɭɟɬ ɨɬɞɚɜɚɬɶ ɦɟɬɨɞɚɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɢɬɶ ɢɥɢ ɭɜɟɥɢɱɢɬɶ 
ɪɟɫɭɪɫ ɤɨɜɲɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɫɭɪɫɨɦ ɧɨɜɨɝɨ ɤɨɜɲɚ, ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɢ 
ɷɤɨɧɨɦɢɱɧɵɯ ɜ ɨɫɭɳɟɫɬɜɥɟɧɢɢ. 

Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤɨɜɲɟɣ Komatsu PC-750 ɢɫɩɨɥɶɡɭɸɬ ɷɥɟɤɬɪɨɞɵ ɈɄ 
86.08 ɢɥɢ ɩɪɨɜɨɥɨɤɭ ɈɄ Tubrodur 15.60. ɇɨɜɵɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɡɭɛɶɹ 
ɭɩɪɨɱɧɹɸɬɫɹ ɧɚɩɥɚɜɤɨɣ ɷɥɟɤɬɪɨɞɚɦɢ ɈɄ 84.58 ɢɥɢ ɩɪɨɜɨɥɨɤɨɣ ɈɄ Tubrodur 15.52. 

Ⱦɥɹ ɧɚɩɥɚɜɤɢ ɡɭɛɶɟɜ ɤɨɜɲɟɣ ɉȾɆ ɩɪɢɦɟɧɹɸ ɞɭɝɨɜɭɸ ɧɚɩɥɚɜɤɭ ɩɨɞ ɫɥɨɟɦ 
ɮɥɸɫɚ (ɪɢɫɭɧɨɤ 1). 

 

 
 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɧɚɩɥɚɜɤɢ ɩɨɞ ɮɥɸɫɨɦ 
 

ɉɨ-ɫɪɚɜɧɟɧɢɸ ɫ ɪɭɱɧɨɣ ɧɚɩɥɚɜɤɨɣ ɢ ɧɚɩɥɚɜɤɨɣ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ, 
ɧɚɩɥɚɜɤɚ ɩɨɞ ɮɥɸɫɨɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, 
ɦɢɧɢɦɚɥɶɧɵɦ (0,5-3%) ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɡɚɤɪɵɬɚɹ ɞɭɝɚ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɟɟ ɬɟɩɥɨɜɨɝɨ ɢ ɫɜɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɛɪɵɡɝ ɢ ɜɨɡɦɨɠɧɵɯ 
ɜɵɩɥɟɫɤɨɜ ɦɟɬɚɥɥɚ ɢɡ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ. 

ɉɪɢ ɧɚɩɥɚɜɤɟ ɩɨɞ ɮɥɸɫɨɦ ɞɭɝɚ ɝɨɪɢɬ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɨɦ ɢ ɢɡɞɟɥɢɟɦ, ɤ 
ɤɨɬɨɪɨɦɭ ɩɨɞɜɟɞɟɧ ɬɨɤ, ɢ ɨɛɪɚɡɭɟɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɹ ɜɚɧɧɨɱɤɭ 
ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. ɇɚɩɥɚɜɥɹɟɦɵɣ ɭɱɚɫɬɨɤ ɩɨɤɪɵɜɚɟɬ ɬɨɥɫɬɵɣ ɫɥɨɣ 
ɫɵɩɭɱɟɝɨ ɮɥɸɫɚ. Ⱦɭɝɚ ɱɚɫɬɢɱɧɨ ɪɚɫɩɥɚɜɥɹɟɬ ɮɥɸɫ ɢ ɝɨɪɢɬ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɫ 
ɷɥɚɫɬɢɱɧɨɣ ɨɛɨɥɨɱɤɨɣ ɢɡ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɮɥɸɫɚ – ɲɥɚɤɚ. Ɋɚɫɩɥɚɜɥɟɧɧɵɣ ɲɥɚɤ 
ɧɚɞɟɠɧɨ ɢɡɨɥɢɪɭɟɬ ɠɢɞɤɢɣ ɢ ɩɟɪɟɝɪɟɬɵɣ ɦɟɬɚɥɥ ɨɬ ɝɚɡɨɜ ɜɨɡɞɭɯɚ, ɩɪɟɞɭɩɪɟɠɞɚɟɬ 
ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɬɟɩɥɚ ɞɭɝɢ. ɉɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ 
ɦɟɬɚɥɥɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚɩɥɚɜɥɟɧɧɵɣ ɜɚɥɢɤ, ɩɨɤɪɵɬɵɣ ɲɥɚɤɨɜɨɣ ɤɨɪɤɨɣ ɢ ɧɟ 
ɪɚɫɩɥɚɜɢɜɲɢɦɫɹ ɮɥɸɫɨɦ. 

ɇɚɩɥɚɜɤɭ ɩɪɨɢɡɜɨɞɹɬ ɫɩɥɨɲɧɵɦɢ ɩɪɨɜɨɥɨɱɧɵɦɢ ɢɥɢ ɥɟɧɬɨɱɧɵɦɢ 
ɷɥɟɤɬɪɨɞɚɦɢ, ɩɨɤɪɵɬɵɦɢ ɨɛɦɚɡɤɨɣ, ɥɢɛɨ ɜ ɫɜɚɪɨɱɧɭɸ ɜɚɧɧɭ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɜɜɨɞɹɬ ɫɩɟɰɢɚɥɶɧɵɟ ɮɥɸɫɵ. ɋɨɫɬɚɜɵ ɨɛɦɚɡɨɤ ɢ ɮɥɸɫɨɜ ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ 
ɥɟɝɢɪɭɸɳɢɟ ɩɪɢɦɟɫɢ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 



 
ɂɡɦ. Ʌɢɫɬ № ɞɨɤɭɦ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

156 Ⱦɉ 21.05.04.09 – 2021 ɉɁ 

ɬɪɟɛɭɟɦɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɫɥɨɹ ɦɟɬɚɥɥɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɞɟɬɚɥɢ ɩɪɨɜɨɞɹɬ ɜ ɩɟɱɚɯ ɢɥɢ ɧɚ ɭɫɬɚɧɨɜɤɚɯ Ɍȼɑ 

ɜ ɢɧɞɭɤɬɨɪɚɯ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɦɟɫɬɧɵɣ ɩɨɞɨɝɪɟɜ ɝɚɡɨɩɥɚɦɟɧɧɵɦɢ ɝɨɪɟɥɤɚɦɢ. 
ɇɚɩɥɚɜɤɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɧɟɩɪɟɪɵɜɧɨ, ɬɚɤ, ɱɬɨɛɵ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɞɨɝɪɟɜɚ ɞɟɬɚɥɢ ɧɟ ɫɧɢɠɚɥɚɫɶ ɛɨɥɟɟ ɱɟɦ ɧɚ 100ɋ. 
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