
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɋɎɍ              
ɢɧɫɬɢɬɭɬ  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɤɚɮɟɞɪɚ 

 

 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_______    Ƚ.ɇ. ɒɢɛɚɟɜɚ 
 ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ    
«_____»   _______ 2019 ɝ.         
 

 

 

    

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

08.03.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 
ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 

Ɂɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ  ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ 

«ɑɟɪɧɨɝɨɪɫɤɢɣ»  
ɬɟɦɚ 

 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ       ________        ɤ.ɬ.ɧ., ɞɨɰɟɧɬ________       ȿ.ȼ. Ʌɨɝɢɧɨɜɚ 
                           ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ                                              
 

ȼɵɩɭɫɤɧɢɤ         __________                                             Ʉ.Ⱥ. ȼɚɫɟɱɤɨ 
                        ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

 

 

 

 

 

 

 

Ⱥɛɚɤɚɧ 2019 



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ Ɂɚɜɨɞ ɩɨ              ɩɟɪɟɪɚɛɨɬɤɟ 
ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ  ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ            «ɑɟɪɧɨɝɨɪɫɤɢɣ»  
 

 

 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ  
ɪɚɡɞɟɥɚɦ: 
 

  Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ   ______________              ȿ.ȿ. ɂɛɟ         .     
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                           ɩɨɞɩɢɫɶ, ɞɚɬɚ                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

  Ɋɚɫɱёɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ    ______________              Ƚ.ȼ. ɒɭɪɵɲɟɜɚ  
  ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

   Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ       ______________               Ɉ.Ɂ. ɏɚɥɢɦɨɜ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                           ɩɨɞɩɢɫɶ, ɞɚɬɚ                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

   Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ  
    ɫɬɪɨɢɬɟɥɶɫɬɜɚ                   ______________             Ɍ.ɇ. ɉɥɨɬɧɢɤɨɜɚ 
  ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

  ɈɌ ɢ ɌȻ                                       _____________              ȿ.Ⱥ. Ȼɚɛɭɲɤɢɧɚ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                              ɩɨɞɩɢɫɶ, ɞɚɬɚ                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

  Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ    
      ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ            ______________              ȿ.Ⱥ. Ȼɚɛɭɲɤɢɧɚ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

 ɗɤɨɧɨɦɢɤɚ                                 ______________                    ȿ.ȿ. ɂɛɟ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

 

 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                __________                 __Ƚ.ɇ. ɒɢɛɚɟɜɚ__ 
                                                              ɩɨɞɩɢɫɶ, ɞɚɬɚ                                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

 

 

 

 

 

 

 



ɁȺɄɅɘɑȿɇɂȿ ɁȺȼȿȾɍɘɓȿȽɈ ɄȺɎȿȾɊɈɃ 

Ɉ ȾɈɉɍɋɄȿ ȻȺɄȺɅȺȼɊɋɄɈɃ ɊȺȻɈɌɕ Ʉ ɁȺɓɂɌȿ 

 

ȼɭɡ (ɬɨɱɧɨɟ ɧɚɡɜɚɧɢɟ) ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ-ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ 

«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

Ʉɚɮɟɞɪɚ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 

 

 

ɁȺɄɅɘɑȿɇɂȿ 

 

Ɂɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ                     ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

                                    (ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɚɮɟɞɪɵ) 

 

ɒɢɛɚɟɜɨɣ Ƚɚɥɢɧɵ ɇɢɤɨɥɚɟɜɧɵ 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɡɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ) 

 

Ɋɚɫɫɦɨɬɪɟɜ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɚ ɝɪɭɩɩɵ №  
 

(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 

  

ȼɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ    
 

 

ɉɨ ɪɟɚɥɶɧɨɦɭ ɡɚɤɚɡɭ 
(ɭɤɚɡɚɬɶ ɡɚɤɚɡɱɢɤɚ, ɟɫɥɢ ɢɦɟɟɬɫɹ) 

 

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɗȼɆ                         
(ɧɚɡɜɚɧɢɟ ɡɚɞɚɱɢ, ɟɫɥɢ ɢɦɟɟɬɫɹ) 

 

ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ ɪɚɛɨɬɵ 

 

 

 

ȼ ɨɛɴɟɦɟ            ɥɢɫɬɨɜ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɞɨɩɭɫɤɚɟɬɫɹ ɤɚɮɟɞɪɨɣ ɤ 
ɡɚɳɢɬɟ.  
 

 

 

 

Ɂɚɜ. ɤɚɮɟɞɪɨɣ        Ƚ.ɇ. ɒɢɛɚɟɜɚ  
 

«      »                              2019 ɝ.         
 

 



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɋɎɍ              
ɢɧɫɬɢɬɭɬ  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_______    Ƚ.ɇ. ɒɢɛɚɟɜɚ 
 ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ    
«_____»   _______ 2019 ɝ.         

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺЦɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ  ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
(ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ) 

 

ɋɬɭɞɟɧɬɭ (ɤɟ) ȼɚɫɟɱɤɨ Ʉɢɪɢɥɥɭ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɭ  
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ(ɤɢ)) 

Ƚɪɭɩɩɚ   35-1    ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 08.03.01 
                                                                                                                        (ɤɨɞ) 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ) 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ  Ɂɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ» 

 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 276                                             ɨɬ    16.04.19         . 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ       ȿ.ȼ. Ʌɨɝɢɧɨɜɚ, ɤɚɧ.ɬɟɯ. ɧɚɭɤ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 
(ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 

 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ, ɪɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ, 

ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ, ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɷɤɨɧɨɦɢɤɚ,          ɨɰɟɧɤɚ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ,  ɈɌɢɌȻ. 
 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ    ɱɟɪɬɟɠɟɣ, 
ɩɥɚɤɚɬɨɜ, ɫɥɚɣɞɨɜ: 2 ɥɢɫɬɚ – ɚɪɯɢɬɟɤɬɭɪɚ, 2 ɥɢɫɬɚ – ɫɬɪɨɢɬɟɥɶɧɵɟ         ɤɨɧɫɬɪɭɤɰɢɢ, 1 ɥɢɫɬ 

– ɮɭɧɞɚɦɟɧɬɵ, 2 ɥɢɫɬɚ – ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ           ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                                                                               
                                                                                                        (ɩɨɞɩɢɫɶ)                                                          (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ)    

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                                          
                                                                                                (ɩɨɞɩɢɫɶ)                                                            (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ) 

«     »                       2019ɝ. 



ȺɇɇɈɌȺЦɂə 

ɧɚ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ      ȼɚɫɟɱɤɨ Ʉɢɪɢɥɥ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ   

       (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ) 

ɧɚ ɬɟɦɭ: « Ɂɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ    
ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ»           

Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɚɬɢɤɢ ɢ ɟɟ ɡɧɚчɢɦɨɫɬɶ: Аɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɪɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɢ ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 24,06,1998  N 89-ɎɁ (ɪɟɞ. Ɉɬ 25.12.2018) ”Ɉɛ ɨɬɯɨɞɚɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ”, ɪɚɧɟɟ ɨɬɯɨɞɵ ɩɨɡɢɰɢɨɧɢɪɨɜɚɥɢɫɶ ɤɚɤ ɨɫɬɚɬɤɢ 
ɫɵɪɶɹ, ɩɨɬɟɪɹɜɲɢɟ ɫɜɨɢ ɩɨɥɟɡɧɵɟ ɫɜɨɣɫɬɜɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɯɨɞɵ – 

ɦɚɬɟɪɢɚɥ, ɫɮɨɪɦɢɪɨɜɚɜɲɢɣɫɹ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɤɨɬɨɪɵɣ 
ɩɨɞɥɟɠɢɬ ɢɡɴɹɬɢɸ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɤɬɭɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ ɊɎ. 
 

Ɋɚɫчɟɬɵ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɩɨяɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ:  ɜ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ 
ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ, ɮɭɧɞɚɦɟɧɬɨɜ, ɪɚɫɱɟɬ ɢ ɩɨɞɛɨɪ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɤɚɥɟɧɞɚɪɧɨɝɨ ɝɪɚɮɢɤɚ. 
Иɫɩɨɥɶɡɨɜɚɧɢɟ ЭВМ: ȼɨ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɡɞɟɥɚɯ ɛɚɤɚɥɚɜɪɫɤɨɣ 
ɪɚɛɨɬɵ, ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɬɚɧɞɚɪɬɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ ɗȼɆ: 
Microsoft Office Word 2010, Microsoft Office Excel 2010, AutoCAD 2010, Internet 

Explorer, Grand ɋɦɟɬɚ. 

Ɋɚɡɪɚɛɨɬɤɚ ɷɤɨɥɨɝɢчɟɫɤɢɯ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢяɬɢɣ: 
ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɪɚɡɥɢɱɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜ ɪɚɛɨɬɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɡɟɥɟɧɟɧɢɟ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ. 

Кɚчɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢя: ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɢ ɱɟɪɬɟɠɢ ɜɵɩɨɥɧɟɧɵ ɫ 
ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɧɚ ɗȼɆ. Ɋɚɫɩɟɱɚɬɤɚ ɪɚɛɨɬɵ ɫɞɟɥɚɧɚ ɧɚ ɥɚɡɟɪɧɨɦ ɩɪɢɧɬɟɪɟ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɜɟɬɧɨɣ ɩɟɱɚɬɢ ɞɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ. 

Оɫɜɟщɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ: Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ 

ɢɡɥɨɠɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɨɫɹɬ ɤɨɧɤɪɟɬɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɨɫɜɟɳɚɸɬ ɜɫɟ ɷɬɚɩɵ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɋɬɟɩɟɧɶ ɚɜɬɨɪɫɬɜɚ: ɋɨɞɟɪɠɚɧɢɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɨ 
ɚɜɬɨɪɨɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 
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The graduation project of____ Vasechko Kirill Aleksandrovich ________  
(first name, surname) 

The theme:  "Plant for the processing of hard plastic in the industrial park" 

Montenegrin "           

             

The relevance of the work and its importance: The urgency of this project is 

to protect the environment in the Republic of Khakassia on the basis of the Federal 

Law of 24.06.1998 N 89-ɎɁ (ed. December 25, 2018) “On Production and 
Consumption Wastes”, previously waste was positioned as raw materials  beneficial 
features.  Now waste - material formed as a result of the work, which is subject to 

seizure and processing in accordance with current laws of the Russian Federation. 

             

           

  Calculations carried out in the explanatory note:  The explanatory note 

contains calculations of the metal frame, foundations, calculation and selection of 

building materials, machines and mechanisms, and the calendar schedule.  

      

Usage of computer: In all sections of the graduation project including the 

execution of the explanatory note and graphical part the computer standard and 

special building programs are used: Microsoft Office Word 2010, Microsoft Office 

Excel 2010, AutoCAD 2010, Grand Smeta. 

The development of environmental conservation activities: The calculation of 

emissions into the atmosphere caused by a variety of impacts is made, the use of 

eco-friendly materials is provided in the work, as well as planting of greenery and 

improving the territory. 

Quality of execution: The explanatory note and drawings are made with high 

quality on a computer. Printing work is done on a laser printer with color prints for 

better visibility. 

Presentation of results: The results of this work are set out in sequence; they 

are specific and cover all stages of construction. 

Degree of the authorship: The content of the graduation work is developed by 

the author independently. 
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1. Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 

 

1.1  Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɩɪɟɞɩɪɢɹɬɢɹ  

 

ɍɱɚɫɬɨɤ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɯɨɞɢɬɫɹ ɜ ɱɟɪɬɟ ɝɨɪɨɞɚ 
ɑɟɪɧɨɝɨɪɫɤ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ. 

Ɉɫɧɨɜɧɨɣ ɜɯɨɞ ɧɚ ɭɱɚɫɬɨɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɨɛɪɚɳёɧ ɧɚ ɭɥɢɰɭ. 
ɉɟɲɟɯɨɞɧɵɟ ɞɨɪɨɠɤɢ ɜɵɦɨɳɟɧɵ ɬɪɨɬɭɚɪɧɨɣ ɩɥɢɬɤɨɣ. Ɋɹɞɨɦ ɪɚɫɩɨɥɨɠɟɧɚ 
ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɫɬɨɹɧɤɚ. ɉɨɞɴɟɡɞ ɤ ɡɞɚɧɢɸ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɜɞɨɥɶ ɡɞɚɧɢɹ. 

ȼɫё ɫɜɨɛɨɞɧɨɟ ɦɟɫɬɨ ɨɬ ɩɥɨɳɚɞɨɤ ɢ ɞɨɪɨɠɟɤ ɩɨɤɪɵɬɨ ɝɚɡɨɧɨɦ ɢ 
ɤɭɫɬɚɪɧɢɤɚɦɢ.  

 
Ɍɚɛɥɢɰɚ 1 - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɝɟɧɩɥɚɧɭ 

№№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-ɜɨ 

1 Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ ɝɚ 4,56 

2 ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɬɟɪɪɢɬɨɪɢɢ ɝɚ 1,451 

3 ɉɥɨɳɚɞɶ ɚɫɮɚɥɶɬɨɜɵɯ ɩɨɤɪɵɬɢɣ ɝɚ 1,619 

4 ɉɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ ɝɚ 1,286 

5 Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɫɬɪɨɣɤɢ  0,32 

6 Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ  0,74 

7 Ʉɨɷɮɮɢɰɢɟɧɬ ɨɡɟɥɟɧɟɧɢɹ  0,28 

8 Ʉɨɷɮɮɢɰɢɟɧɬ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ  0,36 

 

Ɋɟɲɟɧɢɟ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɨɛɨɫɧɨɜɚɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 
ɷɬɨɝɨ ɪɟɲɟɧɢɟ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɝɟɧɩɥɚɧɭ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ.1. 
 

1.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ 

 

Ɂɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɨɞɧɨɷɬɚɠɧɵɣ ɜ ɩɥɚɧɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ 36ɯ48ɦ.  

Ɉɫɧɨɜɧɨɣ ɩɨɦɟɳɟɧɢɟ ɡɚɜɨɞɚ ɪɚɡɞɟɥɟɧɨ ɧɚ: 
 ɡɨɧɭ ɫɤɥɚɞɢɪɨɜɚɧɢɹ; 
 ɩɟɪɜɚɹ ɥɢɧɢɹ; 
 ɜɬɨɪɚɹ ɥɢɧɢɹ; 
 ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

ȼɵɫɨɬɚ ɡɞɚɧɢɹ ɡɚɜɨɞɚ 9,15 ɦ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ.  
ɗɜɚɤɭɚɰɢɹ ɥɸɞɟɣ ɢɡ ɡɞɚɧɢɹ ɩɪɢ ɩɨɠɚɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ 

ɜɵɯɨɞɵ: ɞɜɚ ɨɫɧɨɜɧɵɯ ɜɵɯɨɞɚ ɱɟɪɟɡ ɜɨɪɨɬɚ ɫ ɤɚɥɢɬɤɚɦɢ, ɬɪɢ  
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɵɯɨɞɚ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɟ. 
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ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɩɪɢɧɹɬɵɟ ɩɪɢ 
ɤɨɦɩɨɧɨɜɤɟ ɡɞɚɧɢɹ, ɩɨɡɜɨɥɹɸɬ ɩɪɢɦɟɧɢɬɶ ɬɢɩɨɜɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ. ȼ ɡɞɚɧɢɢ ɩɪɢɧɹɬɚ ɩɪɢɜɹɡɤɚ «250ɦɦ», ɬ.ɟ. ɧɚɪɭɠɧɵɟ ɝɪɚɧɢ 
ɤɪɚɣɧɢɯ ɤɨɥɨɧɧ ɡɚɫɬɭɩɚɸɬ ɡɚ ɩɪɨɞɨɥɶɧɵɟ ɪɚɡɛɢɜɨɱɧɵɟ ɨɫɢ, ɚ ɫɪɟɞɧɢɟ 
ɤɨɥɨɧɧɵ ɢɦɟɸɬ ɨɫɟɜɭɸ ɩɪɢɜɹɡɤɭ, ɬ.ɟ. ɢɯ ɨɫɶ ɫɨɜɩɚɞɚɟɬ ɫ ɩɪɨɞɨɥɶɧɨɣ 
ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɶɸ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɢ ɫɟɱɟɧɢɣ ɬɨɪɰɟɜɵɯ ɤɨɥɨɧɧ ɫɦɟɳɚɸɬɫɹ 
ɫ ɩɨɩɟɪɟɱɧɵɯ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ ɧɚ 500ɦɦ ɜɝɥɭɛɶ ɡɞɚɧɢɹ.  

   

1.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

 

1. Ⱦɨɫɬɚɜɤɚ ɫɵɪɶɹ ɧɚ ɡɚɜɨɞ.  
2. ɋɤɥɚɞɢɪɨɜɚɧɢɟ. 
3. ɉɨɞɚɱɚ ɫɵɪɶɹ ɧɚ ɬɪɚɧɫɩɨɪɬɟɪ. 
4. ɉɟɪɜɢɱɧɚɹ ɪɭɱɧɚɹ ɫɨɪɬɢɪɨɜɤɚ. 
5. Ɋɚɡɞɟɥɟɧɢɟ ɛɭɬɵɥɨɤ ɩɨ ɰɜɟɬɚɦ. Ɂɚɞɟɣɫɬɜɨɜɚɧ ɫɩɟɰɢɚɥɶɧɵɣ ɚɝɪɟɝɚɬ. 
6. Ɇɵɬɶɟ ɫɵɪɶɹ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɳɟɥɨɱɧɨɣ ɪɚɫɬɜɨɪ. 
7. ɂɡɦɟɥɶɱɟɧɢɟ ɛɭɬɵɥɨɤ ɢ ɨɬɞɟɥɟɧɢɟ ɩɵɥɢ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɵɯ 

ɤɨɥɨɧ, ɨɫɧɚɳɟɧɧɵɯ ɮɢɥɶɬɪɚɦɢ. 
8. ɂɡɦɟɥɶɱɟɧɧɚɹ ɦɚɫɫɚ ɩɨɞɚɟɬɫɹ ɜ ɷɤɫɬɪɭɞɟɪ (ɬɟɦɩɟɪɚɬɭɪɚ – ɨɤɨɥɨ 280 

ɝɪɚɞɭɫɨɜ). 
9. Ƚɪɚɧɭɥɢɪɨɜɚɧɢɟ ɮɥɟɤɫɚ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ. 
10. Ɉɬɩɪɚɜɤɚ ɝɪɚɧɭɥ ɜ ɫɤɥɚɞ. 
ɉɟɪɟɪɚɛɨɬɤɚ ɩɥɚɫɬɢɤɨɜɵɯ ɛɭɬɵɥɨɤ ɩɪɨɯɨɞɢɬ ɜ 5 ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ: 
 ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɨɪɬɢɪɨɜɚɬɶ ɛɭɬɵɥɤɢ ɩɨ ɨɤɪɚɫɤɟ, ɤɚɠɞɵɣ 

ɢɡ ɰɜɟɬɨɜ ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ ɨɬɞɟɥɶɧɨ; 
 ɡɚɬɟɦ ɨɧɢ ɨɱɢɳɚɸɬɫɹ ɨɬ ɦɭɫɨɪɚ, ɤɨɬɨɪɵɣ ɦɨɝ ɧɚ ɧɢɯ ɩɨɩɚɫɬɶ — 

ɷɬɚ ɨɩɟɪɚɰɢɹ, ɤɚɤ ɢ ɩɪɟɞɵɞɭɳɚɹ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ; 
 ɛɭɬɵɥɤɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɥɢɧɢɸ ɩɟɪɟɪɚɛɨɬɤɢ, ɝɞɟ ɫ ɧɢɯ ɩɟɪɜɵɦ 

ɞɟɥɨɦ ɭɞɚɥɹɸɬɫɹ ɷɬɢɤɟɬɤɢ ɢ ɤɪɵɲɤɢ; 
 ɩɨɫɥɟ ɢɡɦɟɥɶɱɟɧɢɹ ɉɗɌ-ɬɚɪɵ ɜ ɞɪɨɛɢɥɤɟ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɩɨɞɨɛɢɟ ɛɨɥɶɲɨɝɨ ɛɥɟɧɞɟɪɚ, ɫ ɩɨɦɨɳɶɸ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɩɚɪɨɜɨɦ ɤɨɬɥɟ 
ɢɡ ɫɵɪɶɹ ɭɞɚɥɹɟɬɫɹ ɜɫɟ ɥɢɲɧɟɟ — ɨɫɬɚɬɤɢ ɷɬɢɤɟɬɨɤ ɢ ɷɥɟɦɟɧɬɵ ɦɭɫɨɪɚ, 
ɤɨɬɨɪɵɟ ɧɟ ɛɵɥɢ ɭɛɪɚɧɵ ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɚɯ ɩɟɪɟɪɚɛɨɬɤɢ; 

 ɡɚɬɟɦ ɫɥɟɞɭɟɬ ɩɪɨɰɟɫɫ ɦɵɬɶɹ, ɩɨɥɨɫɤɚɧɢɹ ɢ ɫɭɲɤɢ, ɩɨ 
ɡɚɜɟɪɲɟɧɢɢ ɤɨɬɨɪɵɯ ɩɥɚɫɬɢɤ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɪɚɛɨɬɚɧɧɵɦ. 

ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɟɬɫɹ ɩɟɪɟɪɚɛɨɬɚɧɧɨɟ ɫɵɪɶɟ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɜɢɞ ɛɟɥɵɯ 
ɢɥɢ ɰɜɟɬɧɵɯ ɩɥɚɫɬɢɤɨɜɵɯ ɯɥɨɩɶɟɜ — ɮɥɟɤɫ. 

 

1.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 

 

Ɂɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ  ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɩɨ ɤɚɪɤɚɫɧɨɣ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɩɟɪɟɱɧɵɦɢ ɪɚɦɚɦɢ. ɉɨɩɟɪɟɱɧɚɹ ɪɚɦɚ ɨɛɪɚɡɭɟɬɫɹ 
ɮɭɧɞɚɦɟɧɬɚɦɢ, ɤɨɥɨɧɧɚɦɢ, ɠɟɫɬɤɨ ɡɚɞɟɥɚɧɧɵɦɢ ɜ ɮɭɧɞɚɦɟɧɬɵ, ɢ ɲɚɪɧɢɪɧɨ 
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ɫɨɟɞɢɧɟɧɧɵɦɢ ɫ ɧɟɫɭɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨɤɪɵɬɢɹ (ɮɟɪɦɚɦɢ). Ʉ ɤɚɪɤɚɫɭ 
ɨɬɧɨɫɹɬɫɹ ɬɚɤɠɟ ɫɜɹɡɢ ɠɟɫɬɤɨɫɬɢ. 

ɉɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɜ ɡɞɚɧɢɢ ɤɨɥɨɧɧɵ ɪɚɡɞɟɥɹɸɬ ɧɚ ɤɪɚɣɧɢɟ ɢ 
ɮɚɯɜɟɪɤɨɜɵɟ ɤɨɥɨɧɧɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɫɬɟɧ. Ɏɚɯɜɟɪɤɨɜɵɟ ɤɨɥɨɧɧɵ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɨ ɬɨɪɰɟɜɵɦ ɫɬɟɧɚɦ ɫ ɲɚɝɨɦ 6ɦ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɜɚɪɧɵɟ 
ɞɜɭɬɚɜɪɵ ɜɵɫɨɬɨɣ 500ɦɦ ɢ ɲɢɪɢɧɨɣ ɩɨɥɨɤ ɨɬ 0,4 ɞɨ 0,55 ɦ. ɋɧɢɡɭ ɮɚɯɜɟɪɤ 
ɨɩɢɪɚɟɬɫɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɣ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ, ɚ ɫɜɟɪɯɭ ɭɩɢɪɚɟɬɫɹ ɜ 
ɧɢɠɧɢɣ ɩɨɹɫ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ. ȼ ɩɪɟɞɟɥɚɯ ɜɵɫɨɬɵ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
ɮɚɯɜɟɪɤɨɜɵɟ ɤɨɥɨɧɧɵ  ɧɚɪɚɳɢɜɚɸɬɫɹ ɫɜɚɪɧɵɦɢ ɞɜɭɬɚɜɪɚɦɢ ɜɵɫɨɬɨɣ ɫɟɱɟɧɢɹ 
0,25ɦ. 

Ʉɨɥɨɧɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɲɚɝɨɦ 6ɦ, ɱɬɨ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ 
ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɜ 
ɤɚɱɟɫɬɜɟ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɬɪɟɯɫɥɨɣɧɵɟ ɩɚɧɟɥɢ.  Ʉɨɥɨɧɧɚ ɩɟɪɟɯɨɞɢɬ ɜ 
ɛɚɡɭ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɩɢɪɚɸɳɭɸɫɹ ɧɚ ɨɬɞɟɥɶɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ 
ɮɭɧɞɚɦɟɧɬ. ȼɟɪɯ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɬɦɟɬɤɟ -0.7 ɦ ɫ ɬɟɦ, ɱɬɨɛɵ ɛɚɡɚ 
ɤɨɥɨɧɧɵ ɢ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ ɧɚɯɨɞɢɥɢɫɶ ɩɨɞ ɛɟɬɨɧɧɨɣ ɩɨɞɝɨɬɨɜɤɨɣ ɩɨɥɚ ɰɟɯɚ. 
Ȼɚɡɵ ɤ ɮɭɧɞɚɦɟɧɬɚɦ ɤɪɟɩɹɬ ɚɧɤɟɪɧɵɦɢ ɛɨɥɬɚɦɢ, ɡɚɞɟɥɵɜɚɟɦɵɦɢ ɜ 
ɮɭɧɞɚɦɟɧɬɵ ɩɪɢ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɢ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɤɨɪɪɨɡɢɢ ɩɨɞɩɨɥɶɧɭɸ ɱɚɫɬɶ 
ɤɨɥɨɧɧ ɜɦɟɫɬɟ ɫ ɛɚɡɨɣ ɬɳɚɬɟɥɶɧɨ ɛɟɬɨɧɢɪɭɸɬ. ɋɬɟɧɵ ɨɩɢɪɚɸɬ ɧɚ 
ɮɭɧɞɚɦɟɧɬɧɵɟ ɛɚɥɤɢ, ɭɤɥɚɞɵɜɚɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɭɫɬɭɩɵ 
ɮɭɧɞɚɦɟɧɬɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ ɩɪɢɧɹɬɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɮɟɪɦɵ ɢɡ ɤɪɭɝɥɵɯ ɬɪɭɛ.  Ɍɚɤɢɟ ɩɪɨɮɢɥɹ ɩɨɡɜɨɥɹɸɬ ɭɩɪɨɫɬɢɬɶ ɭɡɥɵ 
ɫɨɩɪɹɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɬɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 
ɩɪɢɦɵɤɚɧɢɹ ɨɞɧɢɯ ɷɥɟɦɟɧɬɨɜ ɤ ɞɪɭɝɢɦ (ɛɟɫɮɚɫɨɧɧɵɟ ɭɡɥɵ), ɚ ɬɚɤɠɟ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɥɟɝɱɢɬɶ ɦɚɫɫɭ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨ ɨɱɟɪɬɚɧɢɸ ɩɨɹɫɨɜ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɨɬɧɨɫɹɬɫɹ ɤ 
ɮɟɪɦɚɦ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ ɫ ɭɤɥɨɧɨɦ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 1,5%. Ɋɟɲɟɬɤɚ 
ɮɟɪɦɵ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ – ɬɪɟɭɝɨɥɶɧɚɹ ɫɨ ɫɬɨɣɤɚɦɢ.  

ɀɟɫɬɤɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɫɜɹɡɟɣ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɢ ɜ ɩɨɤɪɵɬɢɢ.  

ɋɜɹɡɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɪɚɫɩɨɪɨɤ ɢ 
ɠɟɫɬɤɢɯ ɞɢɫɤɨɜ (ɫɜɹɡɟɜɵɟ ɛɥɨɤɢ). 

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɩɨɤɪɵɬɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ  ɜ ɜɟɪɯɧɟɦ 
ɩɨɹɫɟ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɡɚ ɫɱɟɬ ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ, 
ɜɵɫɬɭɩɚɸɳɟɝɨ ɤɚɤ ɞɢɫɤ ɠɟɫɬɤɨɫɬɢ ɩɪɢ ɤɪɟɩɥɟɧɢɢ ɟɝɨ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢ 
ɛɨɥɬɚɦɢ ɜ ɤɚɠɞɨɦ ɝɨɮɪɟ; ɜ ɧɢɠɧɟɦ ɩɨɹɫɟ – ɡɚ ɫɱɟɬ ɪɚɫɩɨɪɨɤ.  

ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ – ɢɡ ɬɪɟɯɫɥɨɣɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɚɧɟɥɟɣ ɬɢɩɚ 
«ɫɷɧɞɜɢɱ», ɫɨɫɬɨɹɳɢɯ ɢɡ ɫɬɚɥɶɧɵɯ ɨɛɥɢɰɨɜɨɱɧɵɯ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ 

ɢ ɜɫɩɟɧɟɧɧɨɝɨ ɜ ɩɨɥɨɫɬɢ ɦɟɠɞɭ ɧɢɦɢ ɭɬɟɩɥɢɬɟɥɹ ɢɡ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ. 
Ȼɨɤɨɜɵɟ ɝɪɚɧɢ ɢɦɟɸɬ ɨɞɧɚ ɮɨɪɦɭ ɩɚɡɚ, ɞɪɭɝɚɹ – ɝɪɟɛɧɹ. ȼɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ 
ɬɨɪɰɵ ɩɚɧɟɥɟɣ ɝɥɚɞɤɢɟ.    

ȼ ɫɜɹɡɢ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɦɨɧɬɚɠɚ ɢ ɤɪɟɩɥɟɧɢɹ ɜ ɫɬɟɧɚɯ ɢɡ ɫɬɚɥɶɧɵɯ 
ɩɚɧɟɥɟɣ ɩɪɢɦɟɧɹɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɪɚɡɪɟɡɤɚ. ɇɨɦɢɧɚɥɶɧɚɹ ɜɵɫɨɬɚ ɪɹɞɨɜɵɯ 



   

8 

 

 

ɩɚɧɟɥɟɣ ɨɬ 1,2 ɞɨ 6 ɦ ɫ ɢɧɬɟɪɜɚɥɨɦ ɱɟɪɟɡ 0,6 ɦ.  ɍɝɥɵ ɡɞɚɧɢɣ ɡɚɩɨɥɧɹɸɬɫɹ 
ɩɚɧɟɥɹɦɢ ɭɝɥɨɜɨɝɨ ɫɟɱɟɧɢɹ. 

ȼ ɰɨɤɨɥɶɧɨɣ ɱɚɫɬɢ ɫɬɟɧ ɜ ɡɨɧɟ ɜɨɡɦɨɠɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɞɚɪɨɜ 
ɫɬɚɥɶɧɵɟ ɩɚɧɟɥɢ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɦɹɬɢɧ ɜ ɨɛɲɢɜɤɟ. ɉɨɷɬɨɦɭ 
ɰɨɤɨɥɶ ɨɬ ɨɬɦɟɬɤɢ 0.000  ɞɨ ɨɬɦɟɬɤɢ 1.200  ɜɵɩɨɥɧɹɟɬɫɹ ɬɨɥɳɢɧɨɣ 250ɦɦ ɢɡ 
ɤɪɚɫɧɨɝɨ ɤɢɪɩɢɱɚ Ɇ75 ɧɚ ɪɚɫɬɜɨɪɟ Ɇ50 ɢ ɭɬɟɩɥɹɟɬɫɹ. 

ɉɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɬɦɨɫɬɤɚ ɢɡ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ 
ɬɨɥɳɢɧɨɣ 25ɦɦ ɢ ɲɢɪɢɧɨɣ 1000ɦɦ ɧɚ ɳɟɛɟɧɨɱɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɨɥɳɢɧɨɣ 
150ɦɦ. ɍɤɥɨɧ ɨɬɦɨɫɬɤɢ 1:12. 

Ɉɤɧɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɨ ɫɬɚɥɶɧɵɦɢ ɨɞɢɧɚɪɧɵɦɢ ɩɟɪɟɩɥɟɬɚɦɢ ɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɞɧɨɹɪɭɫɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ ɜ 
ɡɞɚɧɢɢ. ȼ ɫɬɟɧɚɯ  ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɬɚɤɢɟ ɨɤɧɚ ɢɦɟɸɬ 
ɧɨɦɢɧɚɥɶɧɵɟ ɪɚɡɦɟɪɵ  6 ɯ 1,2 ɢ 6 ɯ 1,8 ɦ. ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɵ 
ɨɤɨɧɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɫɬɟɧɨɜɭɸ ɩɨɞɨɤɨɧɧɭɸ ɩɚɧɟɥɶ ɱɟɪɟɡ 
ɠɟɫɬɤɢɟ ɩɪɨɤɥɚɞɤɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɧɢɠɧɟɦ ɡɚɡɨɪɟ ɩɨɞ ɫɬɨɣɤɚɦɢ ɪɚɦɵ. 
ɉɚɧɟɥɢ ɫɨɫɬɨɹɬ ɢɡ ɧɟɫɭɳɟɣ ɪɚɦɵ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɯɨɥɨɞɧɨɝɧɭɬɵɯ ɩɪɨɮɢɥɟɣ, 
ɫɨɟɞɢɧɟɧɧɵɯ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɨɣ. ɋɬɟɤɥɚ, ɨɤɚɧɬɨɜɚɧɧɵɟ ɪɟɡɢɧɨɜɵɦ ɩɪɨɮɢɥɟɦ, 
ɤɪɟɩɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɧɟɫɭɳɟɣ ɪɚɦɟ ɯɨɥɨɞɧɨɝɧɭɬɵɦɢ ɲɬɚɩɢɤɚɦɢ ɧɚ 
ɛɨɥɬɚɯ Ɇ8.     

ȼ ɧɚɪɭɠɧɵɯ ɫɬɟɧɚɯ ɞɥɹ ɩɪɨɟɡɞɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɡɞɜɢɠɧɵɟ ɞɜɭɯɩɨɥɶɧɵɟ ɜɨɪɨɬɚ 3,6ɯ3,6 ɦ. ȼɨɪɨɬɧɵɣ ɩɪɨɟɦ 
ɨɛɪɚɦɥɹɟɬɫɹ ɫɛɨɪɧɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɪɚɦɨɣ, ɜɩɢɫɵɜɚɸɳɟɣɫɹ ɩɨ ɜɧɟɲɧɢɦ 
ɪɚɡɪɟɡɚɦ ɜ ɩɪɢɧɹɬɭɸ ɪɚɡɪɟɡɤɭ ɫɬɟɧɵ. ȼ ɨɞɧɨɦ ɢɡ ɜɨɪɨɬɧɵɯ ɩɨɥɨɬɟɧ 
ɭɫɬɪɚɢɜɚɟɬɫɹ ɤɚɥɢɬɤɚ.  

ɉɨɥɨɬɧɚ ɪɚɡɞɜɢɠɧɵɯ ɜɨɪɨɬ ɩɨɞɜɟɲɢɜɚɸɬɫɹ ɤ ɜɟɪɯɧɟɣ ɧɚɩɪɚɜɥɹɸɳɟɣ 
ɧɚ ɞɜɭɯ ɯɨɞɨɜɵɯ ɪɨɥɢɤɚɯ. ȼɟɪɬɢɤɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɨɥɨɬɟɧ ɮɢɤɫɢɪɭɟɬɫɹ 
ɧɢɠɧɟɣ ɧɚɩɪɚɜɥɹɸɳɟɣ. 

Ⱦɥɹ ɥɸɞɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɟɪɟɜɹɧɧɵɟ ɞɜɟɪɢ ɪɚɡɦɟɪɨɦ 1000ɯ2100ɦɦ.  
ȼɨɞɨɨɬɜɨɞ ɫ ɩɨɤɪɵɬɢɹ ɡɞɚɧɢɹ – ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ (ɜɧɭɬɪɟɧɧɢɣ), ɬ.ɤ. ɨɧ 

ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɧɚɞɟɠɧɵɦ ɫɩɨɫɨɛɨɦ ɭɞɚɥɟɧɢɹ ɜɨɞɵ ɫ ɤɪɨɜɟɥɶ. ɋɢɫɬɟɦɚ 
ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɞɨɨɬɜɨɞɚ ɫɨɫɬɨɢɬ ɢɡ ɜɨɞɨɩɪɢɟɦɧɵɯ ɜɨɪɨɧɨɤ, ɜɨɞɨɫɬɨɱɧɵɯ 
ɬɪɭɛ, ɫɬɨɹɤɨɜ ɩɨɞɩɨɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɜɵɩɭɫɤɨɜ ɜ ɥɢɜɧɟɜɭɸ 
ɤɚɧɚɥɢɡɚɰɢɸ. ȼɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ ɧɚ ɨɞɧɭ ɜɨɪɨɧɤɭ 384ɦ2. ɉɨ ɩɟɪɢɦɟɬɪɭ 
ɤɪɨɜɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɩɚɪɚɩɟɬ ɜɵɫɨɬɨɣ 600ɦɦ. 

ɉɨɠɚɪɧɵɟ ɥɟɫɬɧɢɰɵ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɜɭɯ ɲɬɭɤ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɭ 
ɧɚɪɭɠɧɵɯ ɫɬɟɧ. Ɋɚɫɩɨɥɨɠɟɧɵ ɩɨɠɚɪɧɵɟ ɥɟɫɬɧɢɰɵ ɫɧɚɪɭɠɢ ɡɞɚɧɢɹ ɧɚɩɪɨɬɢɜ 
ɝɥɭɯɢɯ ɭɱɚɫɬɤɨɜ ɫɬɟɧ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɩɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɟ ɧɟ ɛɨɥɟɟ 
200ɦ. 

ȼɟɪɯ ɩɨɠɚɪɧɵɯ ɥɟɫɬɧɢɰ ɜɨɡɜɵɲɚɟɬɫɹ ɧɚɞ ɩɚɪɚɩɟɬɨɦ ɧɚ ɜɵɫɨɬɭ 1ɦ; 
ɜɧɢɡɭ ɷɬɢ ɥɟɫɬɧɢɰɵ ɧɟ ɞɨɜɟɞɟɧɵ ɞɨ ɨɬɦɨɫɬɤɢ ɧɚ 1.5-1.8ɦ. Ʉɪɟɩɹɬ ɥɟɫɬɧɢɰɵ ɤ 
ɫɬɟɧɚɦ ɚɧɤɟɪɚɦɢ ɢɡ ɭɝɨɥɤɨɜ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɜɵɫɨɬɟ ɱɟɪɟɡ 2.4-3.6ɦ. 

 

1.5 ɂɧɠɟɧɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
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ȼɨɞɨɫɧɚɛɠɟɧɢɟ 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɥɭɠɢɬ ɫɭɳɟɫɬɜɭɸɳɢɣ ɝɨɪɨɞɫɤɨɣ 
ɜɨɞɨɩɪɨɜɨɞ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɋɯɟɦɚ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ – ɬɭɩɢɤɨɜɚɹ. ɋɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ – ɨɬɤɪɵɬɚɹ. Ⱦɥɹ ɧɭɠɞ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɡɚɞɜɢɠɤɚ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɦɟɯɚɧɢɡɦɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 
ɩɪɨɯɨɠɞɟɧɢɟ ɜɨɞɵ ɤ ɩɨɠɚɪɧɵɦ ɤɪɚɧɚɦ. ȼ ɫɚɧɢɬɚɪɧɵɯ ɭɡɥɚɯ ɩɪɢɛɨɪɵ 
ɫɧɚɛɠɚɸɬɫɹ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨɞɨɣ. ɍɱɟɬ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ ɜɨɞɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɟɞɢɧɨɦ ɫɱɟɬɱɢɤɟ. Ⱦɥɹ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɨɰɢɧɤɨɜɚɧɧɵɟ ɜɨɞɨɩɪɨɜɨɞɧɵɟ ɬɪɭɛɵ. 

Ʉɚɧɚɥɢɡɚɰɢɹ 

Ɉɬɜɨɞ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɞɧɢɦ 
ɜɵɩɭɫɤɚɦɢ ɜ ɩɪɨɟɤɬɢɪɭɟɦɭɸ ɫɟɬɶ ɜɨɞɨɨɬɜɟɞɟɧɢɹ, ɜɵɩɭɫɤ ɨɬɯɨɞɢɬ ɢɡ 
ɩɨɦɟɳɟɧɢɹ ɬɭɚɥɟɬɨɜ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ ɫɛɪɨɫ 
ɫɬɨɤɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɫɭɳɟɫɬɜɭɸɳɭɸ ɞɜɨɪɨɜɭɸ ɤɚɧɚɥɢɡɚɰɢɸ. ɋɬɨɹɤɢ ɢ 
ɨɬɜɨɞɹɳɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɤɚɧɚɥɢɡɚɰɢɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɭɛ ɱɭɝɭɧɧɵɯ 
ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ȽɈɋɌ 6942.3-80. Ɍɪɭɛɵ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɝɥɭɛɢɧɟ 1,5 ɦ 
ɧɢɠɟ ɭɪɨɜɧɹ ɡɟɦɥɢ [7].  

Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ 

Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɬ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɩɥɨɫɟɬɢ. 
Ɍɟɩɥɨɧɨɫɢɬɟɥɶ – ɝɨɪɹɱɚɹ ɜɨɞɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 130-70ºɋ. 
ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 

ɂɫɬɨɱɧɢɤɢ  ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɹɡɚɬɟɥɶɧɨ ɡɚɤɥɸɱɟɧɵ ɜ 
ɫɩɟɰɢɚɥɶɧɭɸ  ɜɡɪɵɜɚ ɛɟɡɨɩɚɫɧɭɸ   ɚɪɦɚɬɭɪɭ:   ɥɚɦɩɵ   ɧɚɤɚɥɢɜɚɧɢɹ   ɜ   
ɡɚɤɪɵɬɵɟ   ɩɥɚɮɨɧɵ,   ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ – ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ. 

Ɉɫɜɟɬɢɬɟɥɶɧɚɹ ɫɟɬɶ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɨɞɨɦ ȼȼȽɧɝ ɫɤɪɵɬɨ. ɋɢɥɨɜɵɟ 
ɫɟɬɢ – ɩɪɨɜɨɞɨɦ ȼȼȽɧɝ ɫɤɪɵɬɨ ɜ ɩɥɚɫɬɢɤɨɜɵɯ ɡɚɤɥɚɞɧɵɯ ɬɪɭɛɚɯ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɜɵɩɨɥɧɟɧɚ ɜ ɨɛɴёɦɟ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɰɟɧɬɪɚɥɢɡɚɰɢɸ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɡɚɞɚɧɧɵɯ 
ɪɟɠɢɦɚɯ. 

Ⱦɥɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɢɦɟɧɟɧɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɢ 
ɧɚɞёɠɧɵɟ ɩɪɢɛɨɪɵ ɢ ɭɫɬɪɨɣɫɬɜɚ, ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɟ ɨɬɟɱɟɫɬɜɟɧɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ. 

Ɉɯɪɚɧɧɨ-ɩɨɠɚɪɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɴɟɤɬɚ 
ɹɜɥɹɸɬɫɹ ɧɟɝɨɪɸɱɢɦɢ, ɢɯ ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɬɪɟɛɭɟɦɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɩɨ ɫɬɟɩɟɧɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɗɜɚɤɭɚɰɢɹ 
ɥɸɞɟɣ ɪɟɲɟɧɚ ɜɧɭɬɪɟɧɧɢɦ ɷɜɚɤɭɚɰɢɨɧɧɵɦ ɩɭɬɟɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɜɵɯɨɞ ɢɡ ɡɞɚɧɢɹ ɩɨ  ɩɚɪɚɞɧɨɦɭ ɜɯɨɞɭ ɢ ɡɚɩɚɫɧɵɦ ɜɵɯɨɞɚɦ. 
ɗɜɚɤɭɚɰɢɨɧɧɵɣ ɩɭɬɶ ɩɪɨɜɟɬɪɢɜɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɱɟɪɟɡ ɨɤɧɚ. Ⱦɥɹ 
ɬɭɲɟɧɢɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɩɪɢɦɟɧɹɸɬɫɹ ɨɝɧɟɬɭɲɢɬɟɥɢ ɧɚ 
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ɛɚɡɟ ɋɈ2 ɢɥɢ ɠɟ ɩɨɪɨɲɤɨɜɵɟ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɨɠɚɪɧɚɹ 
ɫɢɝɧɚɥɢɡɚɰɢɹ. Ɋɚɡɦɟɳɟɧɢɟ ɫɬɚɧɰɢɢ ɗɉɋ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜ ɤɚɛɢɧɟɬɟ 
ɨɪɝɚɧɢɡɚɬɨɪɚ. Ⱦɥɹ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢɧɹɬ ɩɭɥɶɬ ɉɉɄ-2, ɞɥɹ 
ɨɯɪɚɧɧɨɣ – ɞɜɚ ɤɨɧɰɟɧɬɪɚɬɨɪɚ «Ɋɭɛɢɧ-3». ɉɭɥɶɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ 
ɩɨɦɟɳɟɧɢɢ ɨɯɪɚɧɵ. ȼ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɨɜ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢɧɹɬɵ 
ɬɟɩɥɨɜɵɟ ɢ ɞɵɦɨɜɵɟ ɢɡɜɟɳɚɬɟɥɢ. 

 

1.6 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ [4]. 

Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ – ɧɨɪɦɚɥɶɧɚɹ (ɩɪɢɥ. ȼ [4]). 

ȼɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɣ – ɧɨɪɦɚɥɶɧɵɣ (ɬɚɛɥ.1 [4]). 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ – Ȼ (ɬɚɛɥ.2 [4]). 

ɋɨɝɥɚɫɧɨ [4] ɜɟɥɢɱɢɧɭ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɜ ɬɟɱɟɧɢɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 
Dd,°ɋɫɭɬ, ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

Dd = (tint - tht) zht, 

ɝɞɟ tint =16°ɋ - ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ; 
tht =-7,9°ɋ,  
zht =223ɫɭɬ - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ [4] ɞɥɹ ɩɟɪɢɨɞɚ 
ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8°ɋ. 

Dd = (16 + 7,9)*223 = 5329,7 °ɋɫɭɬ. 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0, ɦ2°ɋ/ȼɬ, ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɧɨɪɦɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ Rred, 

ɦ2°ɋ/ȼɬ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ɪɚɣɨɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Dd, °ɋɫɭɬ ɩɨ ɮɨɪɦɭɥɟ 

Rreq = a Dd + b,                     

ɝɞɟ а =0.0002, b =1 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɫɬɟɧ;  
      а =0.00025, b =1.5 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɩɨɤɪɵɬɢɣ ɩɨ ɬɚɛɥ.4 [4]. 

Rreq = 0.00025329,7 + 1 = 2.066 ɦ2°ɋ/ȼɬ;   
Rreq = 0.000255329,7 + 1.5 = 2,832 ɦ2°ɋ/ȼɬ;   
    ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro, ɦ2ɋ/ȼɬ, ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

ɧ
ɤ

ɜ
o RR
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11

 ,                   

ɝɞɟ ɜ =8.7 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.4* [4]; 

 Rɤ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2ɋ/ȼɬ; 
ɧ =23 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ (ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ) ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.6* 
[4]. 
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    Ɉɩɪɟɞɟɥɢɦ Rɤ ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ - ɬɪɟɯɫɥɨɣɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɩɚɧɟɥɢ ɬɢɩɚ «ɫɚɧɞɜɢɱ» (ɪɢɫ.2.3,ɚ).  
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
xdd

Rk  ,                   

ɝɞɟ di – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɨɥɳɢɧɵ ɫɥɨɟɜ; 
     i – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ: 
     1 = 2 = 58 ȼɬ/(ɦɋ) – ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɥɢɫɬɵ; 
     3 = 0.044 ȼɬ/(ɦɋ) – ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ ɩɥɢɬɵ “ROCKWOOL” ɉ-200. 

066.2
23

1

58

001.0

044.058

001.0

7.8

1


ɯ
Ro  

    ɉɨɥɭɱɢɦ ɏ = 0.111ɦ. ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ d3 = 0.12ɦ. 

72.2
23

1

58

001.0

044.0

12.0

58

001.0

7.8

1
.. ɮɚɤɬɤR  

    Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Rɤ.фаɤɬ. = 2.72 ɦ2ɋ/ȼɬ > Rreq = 2.066 ɦ2ɋ/ȼɬ. 
    Ɍɚɤ ɠɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨɤɪɵɬɢɟ (ɪɢɫ.1.2), ɝɞɟ 

1 = 58 ȼɬ/(ɦɋ) – ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɥɢɫɬɵ; 
3 = 0.046 ȼɬ/(ɦɋ) – ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ ɩɥɢɬɵ “ROCKWOOL” Ɋɭɮ Ȼɚɬɬɫ 

ȼ. 

832,2
23

1

045.058

0015.0

7.8

1


ɯ
Ro  

    ɉɨɥɭɱɢɦ ɏ = 0.121ɦ. ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ d3 = 0.13ɦ. 

147,3
23

1

045.0

13.0

58

0015.0

7.8

1
.. ɮɚɤɬɤR  

    Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Rɤ.фаɤɬ. = 3,147 ɦ2ɋ/ȼɬ = Rreq = 2,832 ɦ2ɋ/ȼɬ. 

 
Ɋɢɫɭɧɨɤ 1.1 – ɪɚɡɪɟɡ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

 
Ɋɢɫɭɧɨɤ 1.2 – ɩɨɤɪɵɬɢɹ 
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ  
 

2.1. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ 

 

Ɂɞɚɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜ ɩɥɚɧɟ ɫ ɪɚɡɦɟɪɚɦɢ 36ɯ48 ɦ. Ɉɬɦɟɬɤɚ ɧɢɡɚ 
ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ +9.150.  

Ɂɞɚɧɢɟ ɤɚɪɤɚɫɧɨɟ. ȼɧɟɲɧɢɣ ɤɚɪɤɚɫ ɫɨɫɬɨɢɬ ɢɡ ɫɛɨɪɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ – ɤɨɥɨɧɧɵ, ɛɚɥɤɢ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɟɪɦ. 

ɉɨɤɪɵɬɢɟ – ɫɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ ɇ75-750-0,9 ɩɨ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɩɪɨɝɨɧɚɦ – ɲɜɟɥɥɟɪ №16. 

ȼɧɭɬɪɟɧɧɢɣ ɤɚɪɤɚɫ – ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɥɨɧɧɵ, ɮɟɪɦɵ, ɫɜɹɡɢ. 
ɀɟɫɬɤɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɫɜɹɡɟɣ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɢ ɜ ɩɨɤɪɵɬɢɢ.  
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɹɬɨ: 
Ɏɟɪɦɚ ɩɪɨɥɟɬɨɦ 30 ɦ. 
Ʉɨɥɨɧɧɚ ɜɧɟɲɧɟɝɨ ɤɚɪɤɚɫɚ. 
 

2.2 ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ. Ɉɩɢɫɚɧɢɟ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

ɉɪɢ ɠɟɫɬɤɨɦ ɫɨɩɪɹɠɟɧɢɢ ɪɢɝɟɥɹ ɫ ɤɨɥɨɧɧɚɦɢ ɪɚɦɚ ɬɪɢɠɞɵ ɫɬɚɬɢɱɟɫɤɢ 
ɧɟɨɩɪɟɞɟɥɢɦɚ. Ɋɚɦɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɪɚɫɱɟɬɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ 
SCAD. 

ɉɪɨɟɤɬɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ (ɉȼɄ) SCAD ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɱɢɫɥɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɗȼɆ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɪɹɞɚ ɩɪɨɰɟɫɫɨɜ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ. ɉȼɄ SCAD ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɲɢɪɨɤɨɝɨ ɤɥɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɣ: ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɬɟɪɠɧɟɜɵɟ 
ɫɢɫɬɟɦɵ, ɩɪɨɢɡɜɨɥɶɧɵɟ ɩɥɚɫɬɢɧɱɚɬɵɟ ɢ ɨɛɨɥɨɱɟɱɧɵɟ ɫɢɫɬɟɦɵ, ɦɟɦɛɪɚɧɵ, 
ɦɚɫɫɢɜɧɵɟ ɬɟɥɚ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ - ɪɚɦɧɨ-ɫɜɹɡɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɜɵɫɨɬɧɵɯ ɡɞɚɧɢɣ, ɩɥɢɬɵ ɧɚ ɝɪɭɧɬɨɜɨɦ ɨɫɧɨɜɚɧɢɢ, ɪɟɛɪɢɫɬɵɟ ɩɥɚɫɬɢɧɱɚɬɵɟ 
ɫɢɫɬɟɦɵ, ɦɧɨɝɨɫɥɨɣɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɬɚɬɢɱɟɫɤɢɟ ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ. ɋɬɚɬɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɦɨɞɟɥɢɪɭɸɬ ɫɢɥɨɜɵɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɢɥɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɥ ɢɥɢ ɦɨɦɟɧɬɨɜ, 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɢ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɨɛɥɚɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɦɨɞɟɥɢɪɭɸɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɡɟɦɥɟɬɪɹɫɟɧɢɹ, 
ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɩɨɬɨɤɚ ɜɟɬɪɚ, ɜɢɛɪɚɰɢɨɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɞɚɪɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ. 

ɉȼɄ SCAD ɪɟɚɥɢɡɭɟɬ ɱɢɫɥɟɧɧɵɣ ɦɟɬɨɞ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɫɩɥɨɲɧɨɣ 
ɫɪɟɞɵ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɆɄɗ). ɗɬɨɬ ɦɟɬɨɞ ɯɨɪɨɲɨ ɚɞɚɩɬɢɪɨɜɚɧ 
ɤ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɗȼɆ. ɉɨ ɟɞɢɧɨɣ ɦɟɬɨɞɢɤɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɬɟɪɠɧɟɜɵɟ, 
ɩɥɚɫɬɢɧɱɚɬɵɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. ɍɞɨɛɧɨ ɦɨɞɟɥɢɪɭɸɬɫɹ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɢ ɧɚɝɪɭɡɤɢ. 
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Ɉɫɧɨɜɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɆɄɗ ɹɜɥɹɸɬɫɹ: ɪɚɫɱɥɟɧɟɧɢɟ 
ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɧɚ ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɧɚɡɧɚɱɟɧɢɟ ɭɡɥɨɜɵɯ ɬɨɱɟɤ, ɜ 
ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɡɥɨɜɵɟ ɩɟɪɟɦɟɳɟɧɢɹ; ɩɨɫɬɪɨɟɧɢɟ ɦɚɬɪɢɰ ɠɟɫɬɤɨɫɬɢ; 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɤɚɧɨɧɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɨɬɪɚɠɚɸɳɢɯ ɭɫɥɨɜɢɹ 
ɪɚɜɧɨɜɟɫɢɹ ɜ ɭɡɥɚɯ ɪɚɫɱɟɬɧɨɣ ɫɢɫɬɟɦɵ; ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɢ 
ɜɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɭɡɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ; ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɩɨ 
ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɭɡɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ. 

ɉȼɄ SCAD ɜɤɥɸɱɚɟɬ ɦɨɞɭɥɢ, ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɢɟ ɪɹɞ ɩɪɨɰɟɫɫɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɜɵɛɨɪ ɧɚɢɧɟɜɵɝɨɞɧɟɣɲɢɯ ɤɨɦɛɢɧɚɰɢɣ ɧɚɝɪɭɡɨɤ, 
ɭɧɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨ ɩɪɨɱɧɨɫɬɢ, ɨɩɬɢɦɚɥɶɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɫɟɱɟɧɢɣ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɨɞɤɥɸɱɟɧɢɟ ɧɨɜɵɯ ɦɨɞɭɥɟɣ ɬɚɤɨɝɨ ɬɢɩɚ ɢ 
ɚɞɚɩɬɚɰɢɹ ɤ ɫɩɟɰɢɚɥɶɧɵɦ ɧɨɪɦɚɦ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɲɢɪɹɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɉȼɄ SCAD ɜ ɨɛɥɚɫɬɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ȼɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɛɥɨɤɚ ɢ 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɧɚɝɪɭɡɨɤ: 

 ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ 

 ɫɧɟɝ ɩɨɥɧɨɫɬɶɸ 

 ɫɧɟɝ ɫɥɟɜɚ  
 ɫɧɟɝ ɫɩɪɚɜɚ 

 ɜɟɬɟɪ ɫɥɟɜɚ 

 ɜɟɬɟɪ ɫɩɪɚɜɚ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɷɬɚɩɚ: 
 ɡɚɞɚɧɢɟ ɝɟɨɦɟɬɪɢɢ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ; 
 ɡɚɞɚɧɢɟ ɲɚɪɧɢɪɨɜ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɫɬɟɪɠɧɹ-ɛɚɥɤɢ; 
 ɡɚɤɪɟɩɥɟɧɢɟ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɫɬɨɟɤ (ɡɚɤɪɟɩɥɟɧɢɟ ɠɟɫɬɤɨɟ); 
 ɧɚɡɧɚɱɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ; 
 ɩɪɢɥɨɠɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɭɡɥɚɦ ɢ ɷɥɟɦɟɧɬɚɦ ɪɚɫɱɟɬɧɨɣ  ɫɢɫɬɟɦɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ 
ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɨɬ ɪɚɫɱɟɬɧɵɯ ɤɨɦɛɢɧɚɰɢɣ ɧɚɝɪɭɡɨɤ. 

 

2.3 Ɋɚɫɱɟɬ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ  
 

Ɉɬɦɟɬɤɢ ɩɨ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɨɬɫɱɢɬɵɜɚɸɬ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ, ɩɪɢɧɢɦɚɟɦɨɝɨ 
ɡɚ ɧɭɥɟɜɭɸ ɨɬɦɟɬɤɭ. ȼɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɝɨ 
ɩɨɹɫɚ ɮɟɪɦɵ: ɦɇɇП 15,9 . Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɤɨɥɨɧɧɵ ВКH  ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɧɹɬɨɣ  
ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɢ ɪɚɜɧɚ: ВК ɇП ɨH H H      (2.1.)  

ɝɞɟ, ɨH  - ɜɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ,  3.15 1.5%ɨH ɦ i 
 

ɦɇВК 3,1215,315,9   
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Ɂɚɝɥɭɛɥɟɧɢɟ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ ɧɢɠɟ ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ ɩɨɥɚ 
ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɪɢɦɟɦ 0.9ɮH ɦ  . Ɉɛɳɚɹ ɜɵɫɨɬɚ ɤɨɥɨɧɧɵ ɪɚɦɵ ɨɬ 
ɛɚɲɦɚɤɚ ɤɨɥɨɧɧɵ ɞɨ ɧɢɡɚ ɪɢɝɟɥɹ ɪɚɜɧɚ: ɇП ɮH H H 

    (2.2) 
  ɦɇ 25,89,015,9   

Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɫɬɟɧɵ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ: 
ɜɫ ɇП ɨ ɤɪ ɩH ɇ H h h   

,          (2.3) 

ɝɞɟ ɤɪh
 - ɬɨɥɳɢɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ, 0.45ɤɪh ɦ

; 

ɩh  - ɜɵɫɨɬɚ ɩɚɪɚɩɟɬɚ, ɦhn 55.0 . 
ɦɇ ɜɫ 3,1355,045,015,315,9  . 

ɉɪɢɜɹɡɤɭ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɤ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ ɩɪɢɧɢɦɚɟɦ: 
0 0.25b ɦ . 

 

2.4 ɇɚɡɧɚɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɚ 

 

    Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [9].    Ɇɚɪɤɚ ɫɬɚɥɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɮɟɪɦɵ ɋ255, ɞɥɹ ɤɨɬɨɪɨɣ 

    Ry = 2550ɤɝ/ɫɦ²  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ; 
    Ru = 3800ɤɝ/ɫɦ²  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɜɪɟɦɟɧɧɨɦɭ 

ɫɨɩɪɨɬɢɜɥɟɧɢɸ. 
 

2.5 ɋɛɨɪ ɧɚɝɪɭɡɤɢ ɧɚ ɤɚɪɤɚɫ, ɧɚɡɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ  
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɨɣ ɡɞɚɧɢɹ ɜɵɛɢɪɚɟɦ ɟɟ 
ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɢ ɨɫɧɨɜɧɭɸ ɫɢɫɬɟɦɭ, ɧɚ ɤɨɬɨɪɭɸ ɢ ɨɩɪɟɞɟɥɢɦ ɜɫɟ 
ɞɟɣɫɬɜɭɸɳɢɟ ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ. ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɩɪɨɢɡɜɟɞɟɧ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [9] “ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ” [11]. ȼɫɟ ɧɚɝɪɭɡɤɢ 
ɩɨɞɫɱɢɬɵɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ γɧ = 
0.95 (ɤɥɚɫɫ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ – II). 

ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ. 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɜɟɪɯɧɢɟ ɪɢɝɟɥɹ ɪɚɦɵ (ɨɬ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɨɤɪɵɬɢɹ ɢ ɫɚɦɨɝɨ ɪɢɝɟɥɹ) ɩɨɞɫɱɢɬɚɧɚ ɩɨ ɬɚɛɥ.2.1. 
Ɋɚɫɱɟɬɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɥɢɧɟɣɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ 

ɪɚɦɵ ɩɨ ɮɨɪɦɭɥɟ  
qɩ = γɧ gɤɪ bɮ,                       (2.4) 

ɝɞɟ gɤɪ – ɪɚɫɱɟɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ 
ɩɨɤɪɵɬɢɹ, ɤɇ/ɦ²; 

bɮ – ɲɚɝ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, ɦ; 
qɩ = 0.95·88.37·6 = 504 ɤɝ/ɦ. 
 

Ɍɚɛɥ.2.1. - ɇɚɝɪɭɡɤɢ ɧɚ ɪɢɝɟɥɶ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ ɢ ɤɪɨɜɥɢ 

 

ɗɥɟɦɟɧɬ ɩɨɤɪɵɬɢɹ 

ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ, ߛf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 
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ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
    ɉɨɥɧɨɟ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ S ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 

ɩɪɨɟɤɰɢɸ ɩɨɤɪɵɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

S = Sg ȝ ,                               (2.5) 

ɝɞɟ Sg – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1ɦ² ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɤɉɚ; 

ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ. 

    ɋɨɝɥɚɫɧɨ ɤɚɪɬɟ 1 ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 5 ɝ.ɑɟɪɧɨɝɨɪɫɤ 
ɩɪɢɧɚɞɥɟɠɢɬ ɫɧɟɝɨɜɨɦɭ ɪɚɣɨɧɭ II – Sg =100 ɤɝ/ɦ2 (ɫɦ. ɬɚɛɥ.4*[11]). 

S = 100·1 = 100ɤɝ/ɦ2. 
    Ʌɢɧɟɣɧɚɹ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɧɟɝɚ ɧɚ ɪɢɝɟɥɶ ɪɚɦɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

qɫɧ = γɧ bɮ S ,                        (2.6) 

ɝɞɟ  γɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ; 
      bɮ – ɲɚɝ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, ɦ. 
qɫɧ = 0.95·6·100 = 570 ɤɝ/ɦ. ,                 (2.7) 

 

ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
    ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ wm 

ɧɚ ɜɵɫɨɬɟ z ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

wm = w0 kc,                               (2.8) 

ɝɞɟ w0  – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ (ɫɦ. ɩ.6.4 [11]); 

       k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ 
ɜɵɫɨɬɟ (ɫɦ. ɩ.6.5 [11]); 

       c – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɫɦ. ɩ.6.6 [11]). 

    ɋɨɝɥɚɫɧɨ ɤɚɪɬɟ 3 ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 5 ɝ. ȼɨɥɠɫɤ 
ɩɪɢɧɚɞɥɟɠɢɬ ɜɟɬɪɨɜɨɦɭ ɪɚɣɨɧɭ III – w0 =0.38ɤɉɚ (ɫɦ. ɬɚɛɥ.5[11]). 

ɤɝ/ɦ2 ɤɝ/ɦ2 

  Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ɢɡ ɛɢɬɭɦɧɨɣ 
ɦɚɫɬɢɤɢ ɫ ɜɬɨɩɥɟɧɧɵɦ ɝɪɚɜɢɟɦ 
ɬɨɥɳɢɧɨɣ 10 ɦɦ 

Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɤɨɜɟɪ ɢɡ 
ɬɟɯɧɨɧɢɤɨɥɹ 

  ɍɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 120ɦɦ ɢɡ 
ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ 
“ROCKWOOL”  γ = 180ɤɝ/ɦ3 

  ɉɚɪɨɢɡɨɥɹɰɢɹ 

  ɋɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ 
ɇ153-840-1.5 

  Ɏɟɪɦɚ, ɫɜɹɡɢ 
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4.8 

15.75 

 

31.5 

  ɂɬɨɝɨ   gɤɪ =105,35 
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    Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɬɢɩɚ ɦɟɫɬɧɨɫɬɢ – ȼ ɤɨɷɮɮɢɰɢɟɧɬɵ k ɞɥɹ 5ɦ – 0.5; 10ɦ 
– 0.65; 20ɦ – 0.85 (ɫɦ. ɬɚɛɥ.7.1 [11]). 

qɜ = γɧ w0 k c b.          (2.9) 

    Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɢɧɟɣɧɚɹ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɩɪɢ ɜɵɫɨɬɟ:  
ɨɬɦ.5.000  –  qɜ = 38·0.5·0.8·6 = 91,2 ɤɝ/ɦ; 
ɨɬɦ.10.000  –  qɜ = 38·0.65·0.8·6 = 118,56 ɤɝ/ɦ; 
ɨɬɦ.13.200 –  qɜ = 38·0.702·0.8·6 = 128,04 ɤɝ/ɦ; 
 

2.6 Ɋɚɫɱɟɬ ɤɚɪɤɚɫɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

 

2.6.1 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ  
 

Ʉɚɪɤɚɫ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɣ ɪɚɛɨɬɚɸɬ ɫɨɜɦɟɫɬɧɨ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ 
ɪɚɫɱɟɬɚ ɷɬɭ ɤɨɧɫɬɪɭɤɰɢɸ ɪɚɫɱɥɟɧɹɸɬ ɧɚ ɩɥɨɫɤɢɟ ɷɥɟɦɟɧɬɵ, ɝɥɚɜɧɵɦ ɢɡ 
ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɩɨɩɟɪɟɱɧɚɹ ɪɚɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɤɨɥɨɧɧ, ɠɟɫɬɤɨ ɡɚɞɟɥɚɧɧɵɯ 
ɜ ɨɫɧɨɜɚɧɢɢ, ɢ ɪɟɲɟɬɱɚɬɨɝɨ ɪɢɝɟɥɹ  (ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ), ɠɟɫɬɤɨ ɢɥɢ 
ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɤɨɥɨɧɧɚɦɢ. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɚɦɵ ɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ ɧɭɠɧɨ ɩɪɢɜɟɫɬɢ ɤ 

ɪɚɫɱɟɬɧɨɣ, ɜ ɤɨɬɨɪɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢɡɨɛɪɚɠɚɸɬɫɹ ɨɫɟɜɵɦɢ 
ɥɢɧɢɹɦɢ ɫ ɢɞɟɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɫɨɩɪɹɠɟɧɢɹɦɢ ɜ ɭɡɥɚɯ. 

Ɋɟɲɟɬɱɚɬɵɣ ɪɢɝɟɥɶ ɡɚɦɟɧɹɸɬ ɭɫɥɨɜɧɵɦ ɫɩɥɨɲɧɵɦ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 
ɠɟɫɬɤɨɫɬɢ, ɨɫɶ ɤɨɬɨɪɨɝɨ ɫɨɜɦɟɳɚɟɬɫɹ ɫ ɨɫɶɸ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɪɟɲɟɬɱɚɬɨɝɨ 
ɪɢɝɟɥɹ. 

Ɂɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɢ ɤɨɥɨɧɧ ɜ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɪɚɦɵ ɩɪɢɧɢɦɚɸɬ 
ɥɢɧɢɢ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɣ ɤɨɥɨɧɧ. ȼ ɤɨɥɨɧɧɚɯ ɫɢɦɦɟɬɪɢɱɧɨɝɨ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɢ, ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɢɯ ɰɟɧɬɪɵ 
ɬɹɠɟɫɬɢ, ɛɭɞɭɬ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɫɟɪɟɞɢɧɟ ɜɵɫɨɬɵ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧ. Ɋɚɫɱɟɬɧɵɣ 
ɩɪɨɥɟɬ ɪɚɦɵ l : 

02
2

ɤh
l L b

    
  ,           (2.10) 

ɝɞɟ 
L - ɩɪɨɥɟɬ ɡɞɚɧɢɹ ɜ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɹɯ ɤɨɥɨɧɧ; 

0b  - ɩɪɢɜɹɡɤɚ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɤ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ, 0 0.25b ɦ ; 

ɤh  - ɜɵɫɨɬɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ. 
ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɪɚɫɱɟɬɧɵɣ ɩɪɨɥɟɬ ɪɚɦɵ l  ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɩɪɨɥɟɬɚ ɡɞɚɧɢɹ L  ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 25% , ɜ ɪɚɫɱɟɬɟ ɛɭɞɟɦ ɩɪɢɧɢɦɚɬɶ l L . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦl 0,36 . 

Ɉɬɦɟɬɤɢ ɩɨ ɜɵɫɨɬɟ ɨɬɫɱɢɬɵɜɚɸɬ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɡɞɚɧɢɹ, ɫɨɜɩɚɞɚɸɳɟɝɨ 
ɫ ɨɬɦɟɬɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɩɪɢɧɢɦɚɟɦɨɣ ɡɚ ɧɭɥɟɜɭɸ. 
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Ɂɚɤɪɟɩɥɟɧɢɟ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ ɩɨɥɚɝɚɟɦ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɭɪɨɜɧɟ 
ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɲɦɚɤɚ ɤɨɥɨɧɧɵ, ɬɨɝɞɚ ɜɵɫɨɬɚ ɤɨɥɨɧɧɵ ɪɚɦɵ ɨɬ ɧɢɡɚ 
ɛɚɲɦɚɤɚ ɞɨ ɧɢɡɚ ɪɢɝɟɥɹ ɇП ɮH H H 

,        (2.11) 

ɝɞɟ 

ɇПH  - ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, 
ɦɇɇП 15,9 ; 

ɮɇ  - ɡɚɝɥɭɛɥɟɧɢɟ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɲɦɚɤɚ ɤɨɥɨɧɧɵ ɧɢɠɟ ɧɭɥɟɜɨɣ 
ɨɬɦɟɬɤɢ ɩɨɥɚ, 0.9ɮɇ ɦ

. 
  ɦɇ 25,89,015,9   

 
Ɋɢɫ. 2.2. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɢ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ. 
 

ɋɨɡɞɚɟɦ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ, ɢɦɟɸɳɭɸ ɪɚɡɦɟɪɵ ɫɨɝɥɚɫɧɨ ɞɚɧɧɨɣ 
ɤɭɪɫɨɜɨɣ ɪɚɛɨɬɟ. Ɍɢɩ ɫɯɟɦɵ: «ɉɥɨɫɤɚɹ ɪɚɦɚ». Ɍɢɩ Ʉɗ: «ɋɬɟɪɠɟɧɶ ɩɥɨɫɤɨɣ 
ɪɚɦɵ».  

ɇɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɠɟɫɬɤɨɫɬɶ ɤɨɥɨɧɧɚɦ ɢ ɪɢɝɟɥɸ ɪɚɦɵ. Ɂɚɞɚɟɦ 
ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɠɟɫɬɤɨɫɬɶ. 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɠɟɫɬɤɨɫɬɶ ɤɨɥɨɧɧ. 
ɉɨɫɤɨɥɶɤɭ ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɪɢɧɹɬ ɜɟɫ 1 ɩɨɝ. ɦ. ɤɨɥɨɧɧɵ ɪɚɜɧɵɣ 

265 ɤɝ/ɦ ɜ ɤɚɱɟɫɬɜɟ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɛɟɪɟɦ ɤɨɥɨɧɧɵɣ ɞɜɭɬɚɜɪ 
 ɩɨ [10] ɫ ɜɟɫɨɦ 1 ɩɨɝ. ɦ. ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɦ ɩɪɢɧɹɬɨɦɭ. 

Ⱦɜɭɬɚɜɪ 40Ʉ5. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
431h ɦɦ ; 400b ɦɦ ; 23s ɦɦ ; 35.5t ɦɦ ; 

2371A ɫɦ ; 
4121570yI ɫɦ

; 
35642yW ɫɦ
; 

437910
z

I ɫɦ ; 
31896zW ɫɦ ; 291.2 /P ɤɝ ɦ . 

ɉɪɨɞɨɥɶɧɚɹ ɠɟɫɬɤɨɫɬɶ ɞɜɭɬɚɜɪɚ ɪɚɜɧɚ 62.1 10 371 779100000EA ɤɝ    . 

ɂɡɝɢɛɧɚɹ ɠɟɫɬɤɨɫɬɶ ɞɜɭɬɚɜɪɚ ɪɚɜɧɚ  
6 2 22.1 10 121570 255297000000 25529700yEI ɤɝ ɫɦ ɤɝ ɦ      

. 

Ⱦɟɥɚɟɦ ɡɚɦɟɧɭ ɮɟɪɦɵ ɫɩɥɨɲɧɵɦ ɫɬɟɪɠɧɟɦ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɠɟɫɬɤɨɫɬɢ, 
ɨɫɶ ɤɨɬɨɪɨɝɨ ɫɨɜɩɚɞɚɟɬ ɫ ɨɫɶɸ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ. 

 2 6y ynI I  , ɝɞɟ  
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yI
 - ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɢɝɟɥɹ; 

ynI
 – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɤɨɥɨɧɧɵ, ɧɚ ɤɨɬɨɪɭɸ ɨɩɢɪɚɟɬɫɹ ɮɟɪɦɚ. 

46 6 121570 4376520y ynI I ɫɦ    
 

Ⱦɥɹ ɩɪɨɫɬɨɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɧɢɦɚɟɦ Ⱥɪ=356ɫɦ2. 
ɉɪɨɞɨɥɶɧɚɹ ɠɟɫɬɤɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɜɧɚ  

62.1 10 356 747600000ɪEA ɤɝ   
. 

ɂɡɝɢɛɧɚɹ ɠɟɫɬɤɨɫɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɜɧɚ  
6 22.1 10 4376520 919069200yɩEI ɤɝ ɦ    

. 

ɇɚɝɪɭɡɤɚ ɧɚ ɪɚɦɭ ɫɨɫɬɨɢɬ ɢɡ 4-ɯ ɡɚɝɪɭɠɟɧɢɣ: 
ȼɟɫ ɩɨɤɪɵɬɢɹ; 
ȼɟɫ ɤɨɥɨɧɧ ɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ; 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 

ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ ɩɪɢɜɟɞɟɧɚ ɧɚ Ɋɢɫ.2.3. 
 

 
Ɋɢɫ.3.3. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ. 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ: 
ɤɨɥɢɱɟɫɬɜɨ Ʉɗ – 7; 

ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ – 8; 

ɤɨɥɢɱɟɫɬɜɨ ɧɟɢɡɜɟɫɬɧɵɯ – 18. 

ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɚɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɤɚɠɞɵɣ ɜɢɞ ɧɚɝɪɭɡɤɢ ɜ 
ɨɬɞɟɥɶɧɨɫɬɢ. ȼɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ M, Q ɢ N ɫɨ ɫɜɨɢɦɢ ɡɧɚɤɚɦɢ ɜ ɪɚɫɱɟɬɧɵɯ 
ɫɟɱɟɧɢɹɯ ɤɨɥɨɧɧɵ ɨɬ ɤɚɠɞɨɝɨ ɜɢɞɚ ɧɚɝɪɭɡɤɢ. ȼ ɪɚɦɚɯ ɫ ɠɟɫɬɤɢɦ 
ɫɨɩɪɹɠɟɧɢɟɦ ɪɢɝɟɥɹ ɫ ɤɨɥɨɧɧɚɦɢ ɪɚɫɱɟɬɧɵɯ ɫɟɱɟɧɢɣ ɛɭɞɟɬ ɱɟɬɵɪɟ – A-Ⱥ, Ȼ-

Ȼ, ȼ-ȼ, Ƚ-Ƚ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɤɨɥɨɧɧ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɩɪɢ ɤɚɤɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɜ 

ɪɚɫɱɟɬɧɵɯ ɫɟɱɟɧɢɹɯ ɜɨɡɧɢɤɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɢ 
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɟɦɭ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɣ ɦɨɦɟɧɬ. 

Ȼɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱɟɬ ɪɚɦɵ ɧɚ ɫɥɟɞɭɸɳɢɟ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ + ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ; 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ + ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ; 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ + 0.9* ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ + 0.9* ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
ɍɫɢɥɢɹ ɜ ɪɚɫɱɟɬɧɵɯ ɫɟɱɟɧɢɹɯ ɤɨɥɨɧɧ ɨɬ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɨɱɟɬɚɧɢɣ 

ɩɪɟɞɫɬɚɜɢɦ ɜ Ɍɚɛɥɢɰɟ 3. 
 

Ɍɚɛɥɢɰɚ 3.3. - ɍɫɢɥɢɹ ɜ ɪɚɫɱɟɬɧɵɯ ɫɟɱɟɧɢɹɯ ɤɨɥɨɧɧ ɨɬ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ. 

 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɨɣ ɹɜɥɹɟɬɫɹ 
ɡɚɜɟɬɪɟɧɧɚɹ ɫɬɨɪɨɧɚ ɪɚɦɵ. ɇɚɢɛɨɥɶɲɢɟ ɭɫɢɥɢɹ ɜ ɪɚɫɱɟɬɧɵɯ ɫɟɱɟɧɢɹɯ ɞɚɟɬ 1-

ɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ. Ɂɚ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ 
ɢ ɩɪɨɞɨɥɶɧɭɸ ɫɢɥɭ ɜ ɫɟɱɟɧɢɢ C-C: 112,828M ɬ ɦ    ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ 75,6472N ɬ . ɂ ɡɧɚɱɟɧɢɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɢ 
ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɜ ɫɟɱɟɧɢɢ B-B: 151,865N ɬ  ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ 41,1295M ɬ ɦ   . 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɨɟ ɫɨɱɟɬɚɧɢɟ, ɞɚɸɳɟɟ ɧɚɢɛɨɥɶɲɭɸ ɫɠɢɦɚɸɳɭɸ 
ɧɚɝɪɭɡɤɭ. 

2
П

N M
N

h
 

  (3.13) 

1 41,1295 151,865
454,46

2 0.35
ПN ɬ  

 
2 112,828 75,6472

272,53
2 0.35

ПN ɬ  
 

 Ɂɚ ɪɚɫɱɟɬɧɨɟ ɜɨɡɶɦɟɦ ɫɟɱɟɧɢɟ B-B, ɢɦɟɸɳɟɟ 151,865M ɬ ɦ   , 
17,6366Q ɬ , 41,1295N ɬ  . 

ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ, ɩɪɨɜɟɪɤɚ ɟɟ ɩɪɨɱɧɨɫɬɢ ɢ ɩɪɨɜɟɪɤɚ ɦɟɫɬɧɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɨɧɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɷɬɢɦ ɭɫɢɥɢɹɦ. 
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ɬ  

M 

ɬ ɦ  

Q 

ɬ  

N 

ɬ  

M 

ɬ ɦ  

Q 

ɬ  

N 

ɬ  

M 

ɬ ɦ  

Q 

ɬ  

N 

ɬ  

M 

ɬ ɦ  

Q 

ɬ  
1-ɟ 
ɫɨɱɟɬɚɧɢ
ɟ 

-

122,82

8 

-

75,647

0 

17,636

6 

-

41,129

5 

151,86

5 

17,636

6 

-

41,129

5 

-

151,86

5 

-

17,636

6 

-

112,82

8 

75,647

2 

-

17,636

6 

2-ɟ 
ɫɨɱɟɬɚɧɢ
ɟ 

-

89,464 

-

12,473

2 

4,1125

7 

-

17,765

4 

57,966

9 

7,0105

7 

-

19,133

7 

-

78,491 

-

9,1280

6 

-

90,832

3 

54,256

1 

-

11,301

2 

3-ɟ 
ɫɨɱɟɬɚɧɢ
ɟ 

-

109,94

4 

-

52,161

8 

13,245

2 

-

38,245

8 

134,35 
15,853

4 

-

39,477

3 

-

152,82

2 

-

17,759

1 

-

111,17

5 

89,766

4 

-

19,715 
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2.6.2 ɇɚɡɧɚɱɟɧɢɟ ɫɟɱɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɚ 

 

Ɋɚɫɱɟɬɧɵɟ ɞɥɢɧɵ. 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɤɨɥɨɧɧ ɨɞɧɨɩɪɨɥɟɬɧɵɯ ɪɚɦ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɨɛɟ ɤɨɥɨɧɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɹɯ ɢ ɦɨɝɭɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɬɟɪɹɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ (ɜ ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ). Ɍ.ɤ. ɩɪɢɦɵɤɚɧɢɟ 
ɪɢɝɟɥɹ ɤ ɤɨɥɨɧɧɚɦ ɠɟɫɬɤɨɟ, ɬɨ ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɤɨɥɨɧɧɵ ɡɚɤɪɟɩɥɟɧ ɨɬ 
ɩɨɜɨɪɨɬɚ. 

Ɍ.ɨ. ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɨɞɧɨɩɪɨɥɟɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɡɞɚɧɢɹ ɜ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ (ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ) ɩɪɢ ɠɟɫɬɤɨɦ ɤɪɟɩɥɟɧɢɢ ɪɢɝɟɥɹ ɤ 
ɤɨɥɨɧɧɟ ɪɚɜɧɚ  

x
l H  ,           (2.12) 

ɝɞɟ H - ɜɵɫɨɬɚ ɤɨɥɨɧɧɵ, ɦɇ 15,10 ; 
 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɢɧɵ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɤɨɥɨɧɧ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨ ɜɵɫɨɬɟ ɫɟɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɢɧɵ   ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɡɚɤɪɟɩɥɟɧɢɹ ɤɨɥɨɧɧɵ 
ɜ ɮɭɧɞɚɦɟɧɬɟ ɢ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɝɨɧɧɵɯ ɠɟɫɬɤɨɫɬɟɣ ɪɢɝɟɥɹ ɢ ɤɨɥɨɧɧɵ. ɉɪɢ 
ɠɟɫɬɤɨɦ ɡɚɤɪɟɩɥɟɧɢɢ ɤɨɥɨɧɧ ɜ ɮɭɧɞɚɦɟɧɬɚɯ ɤɨɷɮɮɢɰɢɟɧɬ   ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ    0.56 / 0.14n n   
,        (2.13) 

 ɝɞɟ /p kn i i . Ɂɞɟɫɶ /p pi I l
 - ɩɨɝɨɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɪɢɝɟɥɹ; /

k k
i I H  - 

ɩɨɝɨɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɤɨɥɨɧɧɵ. 
Ⱦɥɹ ɪɚɦ ɫ ɠɟɫɬɤɢɦ ɩɪɢɤɪɟɩɥɟɧɢɟɦ ɪɢɝɟɥɹ ɤ ɤɨɥɨɧɧɚɦ 1  . 

ɦlx 15,10  

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ yl
 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 

ɧɚɢɛɨɥɶɲɟɦɭ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɡɚɤɪɟɩɥɟɧɢɹ ɤɨɥɨɧɧɵ ɨɬ ɫɦɟɳɟɧɢɹ 
ɜɞɨɥɶ ɡɞɚɧɢɹ. Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ.  

Ɋɚɫɱёɬɧɵɟ ɞɥɢɧɵ ɞɥɹ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɟɣ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ 
ɪɚɦɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ ɜɜxef l  lв ,  

 ɢ ɧɧxef l  lн ,  
 

Ɍɚɤ ɤɚɤ ɜɧ NN  = 43,2/34,5 = 1,25 ɢ ɧlɜl  = du hh  = 267/601 = 0,444<0,6, 

ɡɧɚɱɟɧɢɹ ɜ  ɢ ɧ  ɨɩɪɟɞɟɥɢɦ ɩɨ ɬɚɛɥɢɰɟ 14.1. 
ȼ ɨɞɧɨɩɪɨɥёɬɧɨɣ ɪɚɦɟ ɫ ɠёɫɬɤɢɦ ɫɨɩɪɹɠɟɧɢɟɦ ɪɢɝɟɥɹ ɫ ɤɨɥɨɧɧɨɣ 

ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɤɨɥɨɧɧɵ ɡɚɤɪɟɩɥёɧ ɬɨɥɶɤɨ ɨɬ ɩɨɜɨɪɨɬɚ; ɜ  =3; ɧ  =2. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ ɜ
ɜ

xef l  l в,  
 = 3∙2670 = 8010 

ɦɦ; ɞɥɹ ɧɢɠɧɟɣ ɱɚɫɬɢ ɧɧ
ɧ l  l xef,  

 = 2·6010 =12020 ɦɦ. 
Ɋɚɫɱёɬɧɵɟ ɞɥɢɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ ɞɥɹ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɟɣ 

ɪɚɜɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ:   -   , ɩɤu

ɜ
yef hhl 

 = 2670-550 = 2120 ɦɦ; d

ɧ
yef hl   , 

 = 6010 ɦɦ. 
ɉɨɞɛɨɪ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɥɨɲɧɨɣ ɤɨɥɨɧɧɵ. 
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ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ ɩɨɞɛɢɪɚɟɦ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ 
ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ. Ʉɨɥɨɧɧɚ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ ɋ255 ɫ 
ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ 

22400 /yR ɤɝ ɫɦ
. 

1. Ɂɚɞɚɟɦɫɹ ɧɚɱɚɥɶɧɨɣ ɝɢɛɤɨɫɬɶɸ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ 80ɧ
x  . 

2. Ɉɩɪɟɞɟɥɹɟɦ ɨɪɢɟɧɬɢɪɨɜɨɱɧɭɸ  ɜɵɫɨɬɭ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ 
/ 0.42 ɧ

ɧ x xh l   
1470

43.75
0.42 80

ɧh ɫɦ 
 . 

3. Ⱦɥɹ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɞɜɭɬɚɜɪɚ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɪɚɜɟɧ 
0.42 0.42 43.75 18.38

x ɧi h ɫɦ     , ɚ ɪɚɞɢɭɫ ɹɞɪɚ ɫɟɱɟɧɢɹ ɪɚɜɟɧ  
0.35 0.35 43.75 15.31

x ɧh ɫɦ      . ȼɵɱɢɫɥɹɟɦ ɭɫɥɨɜɧɭɸ ɧɚɱɚɥɶɧɭɸ 
ɝɢɛɤɨɫɬɶ 

6

2400
/ 80 80 0.034 2.72

2.1 10

ɧ
x x y

R E      
 . ȼɵɱɢɫɥɹɟɦ ɧɚɱɚɥɶɧɵɣ 

ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ 
9599000

15.20
0.35 41230 0.35 43.75

ɧ x

x

x ɧ

e M
m ɫɦ

N h
   

   . 

4. Ɂɚɞɚɟɦɫɹ ɜɟɥɢɱɢɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɥɢɹɧɢɹ ɮɨɪɦɵ ɫɟɱɟɧɢɹ ɧ . 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ Ɍɚɛɥɢɰɟ 1 ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ. ȼ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ ɩɪɢɧɢɦɚɟɦ ɨɬɧɨɲɟɧɢɟ ɩɥɨɳɚɞɟɣ ɩɨɥɤɢ ɢ ɫɬɟɧɤɢ / 0.5ɩ ɫɬA A  . 

Ɍɨɝɞɚ 1.25ɧ   - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɤɚɡɵɜɚɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɥɚɫɬɢɱɟɫɤɢɯ 
ɞɟɮɨɪɦɚɰɢɣ ɩɨ ɩɨɩɟɪɟɱɧɨɦɭ ɫɟɱɟɧɢɸ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɥɢɱɢɧɭ ɩɪɢɜɟɞɟɧɧɨɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ 
1.25 15.20 19ɧ ɧ

ef ɧ xm m    
. 

5. Ɂɧɚɹ /ɧ
x x y

R E 
 ɢ 

ɧ
efm

 ɩɨ Ɍɚɛɥɢɰɟ 74 ɋɇɢɉ II-23-81* «ɋɬɚɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ» ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 0.07ɧ

ex  . ȼɵɱɢɫɥɹɟɦ ɬɪɟɛɭɟɦɭɸ 

ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
241230

245.42
0.07 2400 1

ɬɪɟɛ ɧ
ex y c

N
A ɫɦ

R 
  

  
. 

6. ɉɨ ɬɪɟɛɭɟɦɨɣ ɩɥɨɳɚɞɢ ɤɨɦɩɨɧɭɟɦ ɞɜɭɬɚɜɪɨɜɨɟ ɫɟɱɟɧɢɟ ɢɡ ɬɪɟɯ 
ɫɬɚɥɶɧɵɯ ɥɢɫɬɨɜ. ɇɚɡɧɚɱɚɟɦ ɜɵɫɨɬɭ ɫɬɟɧɤɢ ɞɜɭɬɚɜɪɚ ɫɬ ɧh h . 45ɫɬh ɫɦ . 

Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ 
45

0.5
90 90

ɫɬ
ɫɬ

h
ɫɦ   

. ɉɨ ɭɫɥɨɜɢɸ ɤɨɪɪɨɡɢɣɧɨɣ 
ɫɬɨɣɤɨɫɬɢ 0.8ɫɬ ɫɦ  . ɉɪɢɧɢɦɚɟɦ 1ɫɬ ɫɦ  . Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ 
ɩɨɥɤɢ ɞɜɭɬɚɜɪɚ  

    20.5 0.5 245.42 1 45 0.5 200.42 100.21ɬɪɟɛ
ɩ ɬɪɟɛ ɫɬ ɫɬA A h ɫɦ         

. 
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Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɨɧɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ 

ɦɨɦɟɧɬɚ ɲɢɪɢɧɭ ɩɨɥɤɢ ɩb  ɧɚɡɧɚɱɚɟɦ ɧɟ ɦɟɧɟɟ 
1 1

20 30
yl

  
  . 

1
735 29.4 30

25
ɩb ɫɦ ɫɦ   

.  

Ɍɨɥɳɢɧɭ ɩɨɥɤɢ ɩɪɢɧɢɦɚɟɦ ɢɡ ɭɫɥɨɜɢɣ: 

ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ 
1 100.21

3.34 4
30

ɬɪɟɛ
ɩ

ɩ
ɩ

A
ɫɦ ɫɦ

b
    

 

ɩɨ ɭɫɥɨɜɢɸ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 

 
   

2

6

30 30
0.8

1.26 29.582.1 10
0.72 0.2 0.72 0.2 2.72

2400

ɩ
ɩ

ɧ
x

y

b
ɫɦ

E

R




   
     

 
1

2

4

0.8

ɩ

ɩ

ɫɦ
ɫɦ



 


  ɩɨ ɫɨɪɬɚɦɟɧɬɭ (ɉɪɢɥɨɠɟɧɢɟ 2 ɩɨɫɨɛɢɹ) ɜɵɛɢɪɚɟɦ 4ɩ ɫɦ   

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ: 45ɫɬh ɫɦ ; 1ɫɬ ɫɦ  ; 30ɩb ɫɦ ; 4ɩ ɫɦ  . 

7. ȼɵɱɢɫɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɧɹɬɨɝɨ ɫɟɱɟɧɢɹ. 
22 45 1 2 30 4 285ɫɬ ɫɬ ɩ ɩA h b ɫɦ            

2 23 3
41 45 45 4

2 2 30 4 7593.75 144060 151653.75
12 2 12 2

ɫɬ ɫɬ ɫɬ ɩ
x ɩ ɩ

h h
I b ɫɦ

 


                     
3 3 3 3

445 1 4 30
2 2 3.75 18000 18003.75

12 12 12 12

ɫɬ ɫɬ ɩ ɩ
y

h b
I ɫɦ

    
        

 
32 151653.75

5722.78
/ 2 45 2 4

x

x

I
W ɫɦ

h


  

   

151653.75
23.07

285

x

x

I
i ɫɦ

A
  

    

18003.75
7.95

285

y

y

I
i ɫɦ

A
  

 
5722.78

20.08
285

x

x

W
ɫɦ

A
   

 
ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ. 
1. ȼɵɱɢɫɥɹɟɦ ɮɚɤɬɢɱɟɫɤɭɸ ɝɢɛɤɨɫɬɶ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ 

 

1470
63.72

23.07

x

x

x

l

i
   

 
 63.72 120x   

.  

ȼɵɱɢɫɥɹɟɦ ɭɫɥɨɜɧɭɸ ɝɢɛɤɨɫɬɶ 

 
6

2400
/ 63.72 63.72 0.034 2.17

2.1 10
x x y

R E      
  

2. Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ  
9599000

11.59
41230 20.08

x

x

x x

e M
m ɫɦ

N 
   

  . 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɮɨɪɦɵ ɫɟɱɟɧɢɹ  
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30 4
2.67

45 1

ɩ ɩ ɩ

ɫɬ ɫɬ ɫɬ

A b
z

А h


 

   
   

1.4 0.02 1.4 0.02 2.17 1.36x        
4. ɇɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ  

1.36 11.59 15.76
ef x

m m    
 

5. Ɂɧɚɹ x  ɢ efm
 ɩɨ Ɍɚɛɥɢɰɟ 74 [12]ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 0.0865e  .  

6. ɉɪɨɜɟɪɹɟɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ 
y c

e

N
R

A
 


  

     (2.14) 

241230
1672.45 /

285 0.0865
ɤɝ ɫɦ  

     
22400 1 2400 /y cR ɤɝ ɫɦ   
 

2 21672.45 / 2400 /y cɤɝ ɫɦ R ɤɝ ɫɦ     . ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
1672.45

0.697
2400

y c

K
R




  


 - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ 
ɧɟɛɨɥɶɲɨɣ. ɂɡɦɟɧɢɦ ɩb  ɢ ɫɞɟɥɚɟɦ ɩɟɪɟɪɚɫɱɟɬ. 

ɉɟɪɟɪɚɫɱɟɬ. 
45ɫɬh ɫɦ ; 1ɫɬ ɫɦ  ; 25ɩb ɫɦ ; 4ɩ ɫɦ  . 

2245A ɫɦ ; 
4127643.75xI ɫɦ ; 

410420.42yI ɫɦ
; 

34816.75xW ɫɦ ;  

22.83
x

i ɫɦ ; 
6.52yi ɫɦ

;  19.66
x

ɫɦ  . 

 64.39 120x   
; 2.19x  ; 11.84

x
m ɫɦ ; 

2.22ɩ

ɫɬ

A
z

А
 

;  

1.36  ; 
16.10efm 

; 

0.0862
e

  ; 
21952.27 /ɤɝ ɫɦ  ; 

1952.27
0.81

2400
K  

; 0.8 1.05K  .  

ɉɪɢɧɢɦɚɟɦ ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ. 
ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɨɧɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ. 
1. ȼɵɱɢɫɥɹɟɦ ɝɢɛɤɨɫɬɶ ɤɨɥɨɧɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ 

735
112.73

6.52

y

y

y

l

i
   

 
 112.73 120y   

.  

2. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ 
ɫɠɚɬɢɢ y  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɢɛɤɨɫɬɢ y  ɩɨ ɬɚɛɥɢɰɟ ɉɪɢɥɨɠɟɧɢɹ 3 ɩɨɫɨɛɢɹ 
ɢɥɢ ɝɪɚɮɢɤɭ    ɉɪɢɥɨɠɟɧɢɹ 4 ɩɨɫɨɛɢɹ. 0.478

y
 

. 

3. ɇɚɯɨɞɢɦ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ 

1

3

1

3

3405000
45.45

74920
x

M

e ɫɦ
N

  

 

4. Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ 
45.45

2.3
19.66

x

x

x

e
m


  
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5. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɥɚɛɥɟɧɢɟ ɫɟɱɟɧɢɹ 
ɩɥɚɫɬɢɱɟɫɤɢɦɢ ɞɟɮɨɪɦɚɰɢɹɦɢ ɢ ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ ɫɟɱɟɧɢɹ. ɉɪɢ 5

x
m    

1 x

C
m





  . Ʉɨɷɮɮɢɰɢɟɧɬɵ   ɢ   ɡɚɜɢɫɹɬ ɨɬ ɮɨɪɦɵ ɫɟɱɟɧɢɹ. ɉɪɢ 1 5

x
m    

0.65 0.05 0.65 0.05 2.3 0.77
x

m       . 

3.14 3.14 29.58 92.88
c

E

R
     

. ɉɪɢ y c 
 1   

1
0.36

1 0.77 2.3
C  

   
6. ɉɪɨɜɟɪɹɟɦ ɤɨɥɨɧɧɭ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢɡ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ 

y c

y

N
R

A C
 


  

 
 

274920
1777.06 /

245 0.478 0.36
ɤɝ ɫɦ  

   
2 21777.06 / 2400 /y cɤɝ ɫɦ R ɤɝ ɫɦ     . ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɤɨɥɨɧɧɵ. 
1. ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɭɩɪɭɝɨɣ ɪɚɛɨɬɟ. 

x

y c

x

MN
R

A W
   

 
241230 9599000

168.29 1992.84 2161.13 /
245 4816.75

x

x

MN ɤɝ ɫɦ
A W

       
 

22400 /y cR ɤɝ ɫɦ 
 

2 22161.13 / 2400 /y cɤɝ ɫɦ R ɤɝ ɫɦ   
. 

2. ɉɪɨɱɧɨɫɬɶ ɫ ɭɱɟɬɨɦ ɪɚɡɜɢɬɢɹ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɨ ɫɟɱɟɧɢɸ. 
1.5

1x

y y c x x y c

MN

R A R C W R


 

   
             , ɝɞɟ 

x
C  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɜɢɬɢɟ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ.  
 

ɉɪɢ 
2ɩ

ɫɬ

A

А


 1.04
x

C  . 
1.5

1.5
41230 9599000

0.816
245 2400 1 1.04 4816.75 2400 1

x

y c x x y c

MN

A R C W R 
                                  

0.816 1
y

R


 

. ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɟɧɚ. 
ɉɪɨɜɟɪɤɚ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɤɢ ɤɨɥɨɧɧɵ. 
ɇɚ ɤɨɥɨɧɧɭ ɞɟɣɫɬɜɭɟɬ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɩɪɨɞɨɥɶɧɚɹ ɢ 

ɩɟɪɟɪɟɡɵɜɚɸɳɚɹ ɫɢɥɚ. ɑɚɫɬɶ ɫɬɟɧɤɢ ɤɨɥɨɧɧɵ ɛɭɞɟɬ ɪɚɫɬɹɧɭɬɚ – ɷɬɨ ɧɟ 
ɜɵɡɵɜɚɟɬ ɨɩɚɫɟɧɢɣ. Ⱦɪɭɝɚɹ ɱɚɫɬɶ ɫɬɟɧɤɢ ɛɭɞɟɬ ɫɠɚɬɚ ɢ ɦɨɠɟɬ ɩɨɬɟɪɹɬɶ 
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ɦɟɫɬɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɭɞɟɬ ɜɵɩɭɱɢɜɚɬɶɫɹ. Ɍɚɤɢɦ  ɨɛɪɚɡɨɦ, ɨɧɚ ɜɵɤɥɸɱɢɬɫɹ 
ɢɡ ɫɬɚɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɤɨɥɨɧɧɚ ɢɡɦɟɧɢɬ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ.  

ȼɨ ɜɫɟɯ ɩɪɨɤɚɬɧɵɯ ɩɪɨɮɢɥɹɯ ɫɟɱɟɧɢɟ ɩɨɞɨɛɪɚɧɨ ɬɚɤ, ɱɬɨ ɫɬɟɧɤɚ 
ɫɟɱɟɧɢɹ ɧɟ ɬɟɪɹɟɬ ɦɟɫɬɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ. ȼ ɫɨɫɬɚɜɧɵɯ ɫɟɱɟɧɢɹɯ ɩɪɨɜɟɪɤɚ 
ɨɛɹɡɚɬɟɥɶɧɚ. 

 ȼɵɪɟɠɟɦ ɷɥɟɦɟɧɬ ɤɨɥɨɧɧɵ ɜɛɥɢɡɢ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ. 
95.99M ɬ ɦ   ,  

9.55Q ɬ  , 41.23N ɬ  . 

45
22.5

2 2

ɫɬ
ɫ ɪ

h
y y ɫɦ   

. 

241230 9599000
22.5 168.29 1692.03 1860.32 /

245 127643.75

x

c ɫ
x

MN
y ɤɝ ɫɦ

A I
         

 

241230 9599000
22.5 168.29 1692.03 1523.74 /

245 127643.75

x

ɪ ɫ
x

MN
y ɤɝ ɫɦ

A I
          

 
29550

212.22 /
45 1ɫɬ ɫɬ

Q ɤɝ ɫɦ
h




  
 . 

ȼɜɟɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ   - ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɩɨɥɧɨɬɵ ɡɚɩɨɥɧɟɧɢɹ 

ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ. 
 1860.32 1523.74

1.82
1860.32

ɫ ɪ

ɫ

 



  

  
. 

Ƚɢɛɤɨɫɬɶ ɫɬɟɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
45

45
1

ɫɬ
ɫɬ

ɫɬ

h



  

. 

ɍɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

6

2400
45 1.52

2.1 10

y

ɫɬ ɫɬ

R

E
    

 . 

ɉɪɢ 1   ɩɪɟɞɟɥɶɧɨɟ ɨɬɧɨɲɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ: 
 

 2 2

2 1
4.35

2 4

ɫɬ

ɫɬ ɫ

Eh 
    


 

  
, ɧɨ ɧɟ ɛɨɥɟɟ 

3.1
y

E

R , ɝɞɟ 

 1.4 2 1
ɫ

 


 
- ɩɚɪɚɦɟɬɪ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɜ ɫɬɟɧɤɟ ɜɧɟɰɟɧɬɪɟɧɧɨ 

ɫɠɚɬɨɣ ɤɨɥɨɧɧɵ ɤɪɨɦɟ ɧɨɪɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ   ɞɟɣɫɬɜɭɸɬ ɢ ɤɚɫɚɬɟɥɶɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ  . 

  212.22
1.4 2 1.82 1 0.42

1860.32
     

 

 

 
6

2 2

2 1.82 1 2.1 10 5544000
4.35 4.35 4.35 36.94 160.67

4063.861860.32 2 1.82 1.82 4 0.42

ɫɬ

ɫɬ

h


   

      
    

 
62.1 10

3.1 3.1 3.1 29.58 91.70
2400y

E

R


    
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160.67 3.1 91.70ɫɬ

ɫɬ y

h E

R
   

. ɍɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɍɫɬɨɣɱɢɜɨɫɬɶ 
ɫɬɟɧɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɫɬɚɧɨɜɤɨɣ ɩɨɩɟɪɟɱɧɵɯ ɪɟɛɟɪ ɠɟɫɬɤɨɫɬɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɫɬɟɧɤɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ  2.5 3 ɫɬh

 ɨɞɧɨ ɨɬ 
ɞɪɭɝɨɝɨ, ɤɨɬɨɪɵɟ ɭɜɟɥɢɱɢɜɚɸɬ ɠɟɫɬɤɨɫɬɶ ɤɨɥɨɧɧɵ ɩɪɢ ɤɪɭɱɟɧɢɢ. 

ɉɪɨɜɟɪɤɚ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɤɢ ɤɨɥɨɧɧɵ. 
 ɉɨɥɤɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɹ: 
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ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɹɟɬɫɹ. Ɇɟɫɬɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɥɤɢ ɤɨɥɨɧɧɵ 

ɨɛɟɫɩɟɱɟɧɚ. 
Ɂɚɤɥɸɱɟɧɢɟ 

ɉɪɨɜɟɪɤɢ ɜɵɩɨɥɧɹɟɬɫɹ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɪɚɦɵ ɨɛɟɫɩɟɱɟɧɚ. Ʉɨɥɨɧɧɚ 
ɩɨɞɨɛɪɚɧɚ ɜɟɪɧɨ. 

 

3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 

 

3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɜɡɹɬɵ ɩɨ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦ 
ɢɡɵɫɤɚɧɢɹɦ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɭɛɢɧɟ 15,0 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ. 
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3.3 ɋɛɨɪ ɡɚɝɪɭɡɨɤ 
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1-ɣ ɭɡɟɥ. 

ɉɨɞɫɱёɬ ɧɚɝɪɭɡɤɢ. 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ 
No

II, ɇ/ɦ2 

γf Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ 
No

I, ɇ/ɦ2 

Ⱥɝɪ1=6,0*18,0=108,0ɦ2    

I. ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɦ2    

1) Ɂɚɳɢɬɧɵɣ ɫɥɨɣ ɢɡ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɢ ɫ 
ɜɬɨɩɥɟɧɧɵɦ ɝɪɚɜɢɟɦ ɬɨɥɳɢɧɨɣ 10 ɦɦ 

210 1,3 [11] 273 

2) Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɤɨɜɟɪ ɢɡ ɬɟɯɧɨɧɢɤɨɥɹ 200 1,3 [11] 260 

3) ɍɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 120ɦɦ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ 
ɩɥɢɬ “ROCKWOOL”  γ = 180ɤɝ/ɦ3 

216 1,2 [11] 259,2 

4) ɉɚɪɨɢɡɨɥɹɰɢɹ 40 1,2 [11] 48 

5)  ɋɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ ɇ153-840-

1.5 

150 1,05 [11] 157,5 

6) Ɏɟɪɦɚ 300 1,05 [11] 315 

ɂɬɨɝɨ: 1116  1312,7 

6) ȼɟɫ ɤɨɥɨɧɧɵ  47400 1,1 [11] 52140 

7) ɜɟɫ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ  6,0ɯ6,6ɯ108,5 ɇ/ɦ2 4297 1,2 [11] 5156 

ɂɬɨɝɨ: 51697  57296 

ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ:    

ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨɥɧɚɹ ɞɥɹ II ɪɚɣɨɧɚ 

 

700  1,4 (10.12 

[11]) 

1000 

 

No
II=1116ɯ108,0+51697+700ɯ108,0ɯ0,95=523393 ɇ=523,39 ɤɇ 

No
I=1312,7ɯ108,0+57296+1000ɯ108,0ɯ0,9=856948ɇ=856,95 ɤɇ 

2-ɣ ɭɡɟɥ. 

ɉɨɞɫɱёɬ ɧɚɝɪɭɡɤɢ. 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ 
No

II, ɇ/ɦ2 

γf Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ 
No

I, ɇ/ɦ2 

1) ȼɟɫ ɤɨɥɨɧɧɵ  35600 1,1 [11] 39160 

2) ɜɟɫ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ  6,0ɯ6,6ɯ108,5 ɇ/ɦ2 4297 1,2 [11] 5156 

ɂɬɨɝɨ: 39897  44316 

 

No
II=39,9 ɤɇ 

No
I=44,3 ɤɇ 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 

Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, 
ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ. 

ɇɨɪɦɚɬɢɜɧɭɸ ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ dfn, ɦ, ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ ɦɧɨɝɨɥɟɬɧɢɯ ɧɚɛɥɸɞɟɧɢɣ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɧɚ ɨɫɧɨɜɟ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. Ⱦɥɹ ɪɚɣɨɧɨɜ, ɝɞɟ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 2,5 ɦ, ɟɟ ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

              (3.1) 

ɝɞɟ Mt  -  ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɱɢɫɥɟɧɧɨ ɪɚɜɧɵɣ ɫɭɦɦɟ ɚɛɫɨɥɸɬɧɵɯ 
ɡɧɚɱɟɧɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɡɚ ɡɢɦɭ ɜ ɞɚɧɧɨɦ ɪɚɣɨɧɟ, 
ɩɪɢɧɢɦɚɟɦɵɯ ɩɨ[3]; 

d0   -   ɜɟɥɢɱɢɧɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɪɚɜɧɨɣ, ɦ, ɞɥɹ: 

,0 tfn Mdd 
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ɫɭɝɥɢɧɤɨɜ ɢ ɝɥɢɧ - 0,23; 

ɫɭɩɟɫɟɣ, ɩɟɫɤɨɜ ɦɟɥɤɢɯ ɢ ɩɵɥɟɜɚɬɵɯ - 0,28; 

ɩɟɫɤɨɜ ɝɪɚɜɟɥɢɫɬɵɯ, ɤɪɭɩɧɵɯ ɢ ɫɪɟɞɧɟɣ ɤɪɭɩɧɨɫɬɢ - 0,30; 

ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɯ ɝɪɭɧɬɨɜ - 0,34. 

Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ df, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

          (3.2) 

ɝɞɟ dfn - ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ; 
kh - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɫɨɨɪɭɠɟɧɢɹ, 

ɩɪɢɧɢɦɚɟɦɵɣ: ɞɥɹ ɧɚɪɭɠɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬɚɩɥɢɜɚɟɦɵɯ ɫɨɨɪɭɠɟɧɢɣ - ɩɨ ɋɉ 
ɬɚɛɥ.1; 

 kh=0,8; ɞɥɹ ɝ.ɑɟɪɧɨɝɨɪɫɤ   .9,48 ɋM
ɨ

t  

ɦkMdd ttfn 12,18,09,4828,00         (3.3) 

Ɂɚ ɨɬɦɟɬɤɭ 000,0  ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɡɚɥɟɝɚɧɢɹ. ɂɡ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ 
ɡɚɥɨɠɟɢɹ h=1,2 ɦ. 

 

3.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɟ 

,fnhf dkd 
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ȼ ɤɚɱɟɫɬɜɟ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɩɪɢɧɢɦɚɟɦ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɣ ɩɟɫɨɤ, ɫɪɟɞɧɟɣ 

ɩɥɨɬɧɨɫɬɢ, ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
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ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɨɣ 1,2 ɦ. 

Ⱦɥɹ ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ ɩɟɫɤɚ [13]: 
.95,759,5;15,1

30;4,1;4,1;1,1 21




Cqr

ɨ
CC

MMM

ɩɪɢk 
 

ɇɚɣɞɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɝɥɭɛɢɧɟ ɡɚɥɨɠɟɧɢɹ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ 1,2 ɦ ɩɨɥɭɱɚɟɦ: 
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: 





 


 IIcIIbqIIqIIz

CC cMdMdMbkM
k

R 


 )1(2,12,1 1
21   (3.4) 

  ɤПɚɜɜR 8,41264,38595,754,172,159,520115,1
1

0,14,1
2,12,1 


  

3/72,15
2,01

3,192,0151 ɦɤɇ
h

h

i

IIii

II 









 

       (3.5) 

 

8,28
39,5238,2839,523

22

2

2max 
ɜɜ

ɜ
ɜ

  

22

. 8,28242,1 bbhbɚ ɛɟɬɝɪɝɪɮ    

 

ɬɨɥɳɢɧɚ 
ɮɭɧɞɚɦɟɧɬɚ 

1 1,5 2 

σ max 552,19 261,42 159,65 

1,2R 412,8 439,85 466,9 

 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ  
b = 1,0 ɦ; 

ɤПɚhbɚ ɛɟɬɝɪɝɪɮ 56,34242,10,12,1.        (3.6) 

ɤПɚ
ba

GGN ɝɪɮ
II

96,464
0,12,1

56,3439,5230

max 









  ɤПɚR 1,472595,754,1715,159,5202115,1
1

0,14,1
2,12,1 


  

ɤПɚRɤПɚ 1,4722,194,464max   

Ɇɨɧɨɥɢɬɧɵɣ ɜɚɪɢɚɧɬ. 
ɉɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬ ɫ ɪɚɡɦɟɪɚɦɢ ɩɨɞɨɲɜɵ: a=1,2 ɦ; b = 1,0 ɦ; 

ɉɨɞɛɨɪ ɲɢɪɢɧɵ ɫɬɭɩɟɧɟɣ: 
b0 = bɤɨɥ+2·0,25 = 0,3+0,5 = 0,8 ɦ 

2,0
2

8,02,1

2

0 



bb

; 1,0
2

2,0
 . 

ɉɨɞɛɢɪɚɟɦ 1 ɫɬɭɩɟɧɶ  
ȼɵɫɨɬɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨɛɵ ɩɨɥɧɨɟ 

ɞɚɜɥɟɧɢɟ ɭ ɨɫɧɨɜɚɧɢɹ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ σzp + σzg ɧɟ ɩɪɟɜɵɲɚɥɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɥɚɛɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ Rz. 

ȼɵɫɨɬɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɪɢɛɥɢɠɟɧɢɟɦ 
ɫ ɩɪɨɜɟɪɤɨɣ ɭɫɥɨɜɢɹ  σzp + σzg<1.2R 

ɉɪɢɧɢɦɚɟɦ hɩ=2ɦ 

Ɉɩɪɟɞɟɥɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ. 
)( ɩɨɞ

zqɫɪzp             (3.7) 

ɤПɚɫɪ 92,253  

;14,562,12,1813,191150 ɤПɚZ   
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 .12.1.582,0;85,2
7,0

122 ɩɪɢɥɬɚɛɥ
b

z






   

ɤПɚɩɨɞ
zqɫɪzp 11,115)14,5692,253(582,0)(    

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɲɢɪɢɧɨɣ 
bz = 0,7 ɦ ɢ ɝɥɭɛɢɧɨɣ ɡɚɥɨɠɟɧɢɹ d = 1,2 ɦ: 

[13]





 


 IIcɩɨɞɫɬbqɩɨɞɫɬɩɨɞɫɬqɩɨɞɫɬɭɫɥz

CC

z cMdMdMbkM
k

R 


 )1(2.12.1 1

21 , 

 ɝɞɟ  γC1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɨɜ, ɞɥɹ ɫɭɝɥɢɧɤɨɜ γC1=1,4; (ɩɨ 
ɬɚɛɥ.3(2)) 

γC2 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢ  γC2=1,0; (ɩɨ ɬɚɛɥ.3(2)) 
kn – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ kn=1,0 ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɪɚɫɱɟɬɚɯ 

ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɚ, ɩɨɥɭɱɟɧɧɵɯ ɢɫɩɵɬɚɧɢɹɦɢ; 
kz – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ b<10 ɦ ɪɚɜɟɧ 1,0; 
Mγ, Mq, Mɫ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɜɢɫɹɳɢɟ ɨɬ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɩɪɢ 

φ=12˚: Mγ=0,19; Mq=1,78; Mɫ=4,42; [13] 

cII – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ, ɪɚɜɟɧ cII =15 ɤПа; 

II = 19 ɤН/ɦ3; 

3/54,17
2,01

3,192,0151 ɦɤɇ
h

h

i

IIii

ɩɨɞɫɬ 









 

      (3.8) 

2,11 d  

ɉɥɨɳɚɞɶ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ: 

62,2
11,115

65,225
 

zp

II

ɭɫɥ

N
F


        (3.9) 

61,162,2  ɭɫɥɭɫɥ Fɜ  

  ɤПɚR 6,2541542,454,172,178,11961,1119,0
1

12,1
2,1 


   

ɤПɚRɤПɚ ZZgZP 6,25425,17114,5611,115   

ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  ɩɨɞɫɬɢɥɚɸɳɢɣ ɫɥɨɣ ɜɵɞɟɪɠɢɬ 
ɩɟɪɟɞɚɜɚɟɦɨɟ ɧɚ ɧɟɝɨ ɞɚɜɥɟɧɢɟ. 

Ɉɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ: 
ɦtgtghbВ o

ПППП 0,2455,020,12         (3.10) 

 

3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɭɡɥɚ №2 

 

ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɨɣ 1,2 ɦ. 

ɤɇN
II 9,39  

Ɏɭɧɞɚɦɟɧɬ ɧɚɝɪɭɠɟɧ ɧɟ ɫɢɦɦɟɬɪɢɱɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ba 2,1 , R2,1max  . 

R2.1max   

 

ɇɚɣɞɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɝɥɭɛɢɧɟ ɡɚɥɨɠɟɧɢɹ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ 1,2 ɦ ɩɨɥɭɱɚɟɦ: 
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  ɤПɚɜɜR 8,41264,38595,754,172,159,520115,1
1

0,14,1
2,12,1 


  

6

2.1 2

0

max
bb

M

ba

GGN

W

Ɇ ɝɪɮ
II

ɫɪ 





   

22

. 8,28242,1 bbhbɚ ɛɟɬɝɪɝɪɮ    

   
n

i

ɜɟɬɪ
htTM

1

1          (3.11) 

  ɤПɚhtɌ i

ɜɟɬɪ
34,48)122,1(69,2)2,12,1(07,2

1
  

3232

2

222

0

max

7,241
24

83,347

2,0

34,48

2,1

8,28

2,1

9,39

6

2.12.1 ɜɜɜɜ
ɜ

ɜbb

M

b

GGN

W

Ɇ ɝɪɮ
II

ɫɪ 






 

 
ɬɨɥɳɢɧɚ 

ɮɭɧɞɚɦɟɧɬɚ 
0,3 0,4 

σ max 613,53 250,2 

1,2R 412,8 439,85 

 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ  
b = 0,6 ɦ; ɚ=0,7 ɦ; 

ɤПɚhbɚ ɛɟɬɝɪɝɪɮ 1,12242,16,07,0.    

ɤПɚ
ba

GGN ɝɪɮ
II

0,365
6,07,0

7,53

6,07,0

1,129,39
2

0

max 












  ɤПɚR 85,439595,754,1715,159,5205,1115,1
1

0,14,1
2,12,1 


  

ɤПɚRɤПɚ 85,4392,10,365max   

ȼɵɫɨɬɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨɛɵ ɩɨɥɧɨɟ 
ɞɚɜɥɟɧɢɟ ɭ ɨɫɧɨɜɚɧɢɹ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ σzp + σzg ɧɟ ɩɪɟɜɵɲɚɥɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɥɚɛɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ Rz. 

ȼɵɫɨɬɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɪɢɛɥɢɠɟɧɢɟɦ 
ɫ ɩɪɨɜɟɪɤɨɣ ɭɫɥɨɜɢɹ  σzp + σzg<1.2R 

ɉɪɢɧɢɦɚɟɦ hɩ=0,5ɦ 

Ɉɩɪɟɞɟɥɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ. 
)( ɩɨɞ

zqɫɪzp             (3.12) 

ɤПɚɫɪ 0,365  

;14,562,12,1813,191150 ɤПɚZ   

582,0;1
2

122






 

b

z
 

ɤПɚɩɨɞ
zqɫɪzp 9,160)14,560,365(582,0)(    

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɲɢɪɢɧɨɣ 
bz = 0,9 ɦ ɢ ɝɥɭɛɢɧɨɣ ɡɚɥɨɠɟɧɢɹ d = 0,6 ɦ: 
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ɉɥɨɳɚɞɶ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ: 

59,0
9,160

9,39
 

zp

II

ɭɫɥ

N
F


         (3.13) 

ɦFb ɭɫɥɭɫɥ 47,005,005,059,0 22  ;  

05,0
2

6,07,0

2








ba
 

  ɤПɚR 58,2321549,054,172,178,11947,1119,0
1

12,1
2,1 


   

ɤПɚRɤПɚ ZZgZP 11,24904,21714,569,160       (3.14) 

ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  ɩɨɞɫɬɢɥɚɸɳɢɣ ɫɥɨɣ ɜɵɞɟɪɠɢɬ 
ɩɟɪɟɞɚɜɚɟɦɨɟ ɧɚ ɧɟɝɨ ɞɚɜɥɟɧɢɟ. 

Ɉɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ: 
ɦtgtghbВ o

ПППП 6,1455,026,02  
 

ɦtgtghɚА o

ПППП 7,1455,027,02  
 

 

3.6 Ɋɚɫɱёɬ ɤɨɧɟɱɧɨɣ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ 

 

Ɉɫɚɞɤɭ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ. 
ɋɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ: 

ɤПɚɪ 57,42//   

ɉɪɢɪɨɞɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɝɪɭɧɬɟ ɧɚ ɝɥɭɛɢɧɟ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ (ɜ ɬɨɱɤɟ 1) 
;3,3413,191150 ɤПɚZ   

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ: 
.27,83,3457,4200 ɤПɚpp ZII    

Ɋɚɡɛɢɜɚɟɦ ɬɨɥɳɭ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɷɥɟɦɟɧɬɚɪɧɵɟ ɫɥɨɢ 
ɜɵɫɨɬɨɣ .2,0 ɦh   

Ⱦɥɹ ɜɟɪɬɢɤɚɥɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɧɚɯɨɞɢɦ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ σzg ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɞɚɜɥɟɧɢɹ σzp ɩɨ 
ɮɨɪɦɭɥɚɦ:   .; 00 iIIigZgZP hp  [13] 

.
2

;
b

z

b

l 
   

№ 
γII 

ɤɇ/ɦ3 

ȿ0 

Ɇɉɚ 

h 

ɦ 

z 

ɦ 

σzg 

ɤɉɚ 
ȟ α 

σzp 

ɤɉɚ 

σzpɫɪ 

ɤɉɚ 
0,2 σzg 

0    0 34,3 0 1 94,74   

         58,49 4,86 

1 18,2 4 0,2 0,4 52,5 0,71 0,868 82,23   

         43,41 8,3 

2 18,2 4 0,2 0,8 67,06 1,5 0,534 50,59   

         31,5 13,41 

3 18,2 4 0,2 1,1 81,62 2,21 0,332 31,45   

         26,05 16,32 

4 18,2 4 0,2 1,4 83,44 2,93 0,218 20,65   

         16,68 16,69 

5 19,0 8 0,2 1,7 98,64 3,9 0,134 12,7   
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ɇɢɠɧɹɹ ɝɪɚɧɢɰɚ ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ ɝɪɭɧɬɚ ɩɪɢɧɢɦɚɟɦɫɹ ɧɚ ɝɥɭɛɢɧɟ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ zgZP   2,0 , ɬɨ ɟɫɬɶ ɧɚ ɝɥɭɛɢɧɟ 1,0 ɦ. 

Ɉɫɚɞɤɚ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɦɦ

E

h
S

i

iZPɋPɋ

7,15
8000

2,068,16

4000

2,005,262,05,312,041,432,046,58

8,08,0
0







 









 

 

ɉɨ ɬɚɛɥ. 1 ɩɪɢɥ. 4 ɋɇɢɉ 2.02.01 – 83     Su = 8 ɫɦ > S = 1,57 ɫɦ. 
Ɉɫɚɞɤɚ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
 

4 Ɋɚɡɞɟɥ ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

 

4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

1. Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɡɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɢ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ 
ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ». 

2. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ – ɤɚɪɤɚɫɧɚɹ . Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ : 48×36 ɦ. ȼɵɫɨɬɚ 
ɡɞɚɧɢɹ : 13,200 ɦ. ȼɵɫɨɬɚ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 9,150 ɦ 

3.Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ : 1728ɦଶ. 

4. ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: Ⱥɩɪɟɥɶ 

5. Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ: 1 ɩɪɨɥɟɬ. 
6. Ɋɚɡɦɟɪ ɩɪɨɥɟɬɚ: 36 ɦ. 
7. ɒɚɝ ɤɨɥɨɧɧ: 6 ɦ. 
8.Ⱦɚɥɶɧɨɫɬɶ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ: 70ɤɦ. 
9. Ɏɭɧɞɚɦɟɧɬɵ : ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɚ.  
10. ɉɟɪɟɤɪɵɬɢɹ : ɮɟɪɦɚ ɫɬɚɥɶɧɚɹ ɫɬɪɨɩɢɥɶɧɚɹ. 
11. ɋɬɟɧɵ : ɫɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. 
12. Ʉɪɵɲɚ ɢ ɤɪɨɜɥɹ : ɞɜɭɫɤɚɬɧɚɹ. Ʉɪɨɜɟɥɶɧɵɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ. 

ɉɚɪɨɢɡɨɥɹɰɢɹ – ɩɚɪɨɢɡɨɥɹɰɢɨɧɧɚɹ ɩɥɟɧɤɚ, ɭɬɟɩɥɢɬɟɥɶ – ɦɚɬɵ ɦɢɧɟɪɚɥɨɜɚɬɵɟ, 
ɝɢɞɪɨɢɡɨɥɹɰɢɹ – ɪɭɛɟɪɨɢɞ ɧɚ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɟ ( ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɬɟɯɧɨɧɢɤɨɥɶ). 

13. Ⱦɜɟɪɢ ɢ ɜɨɪɨɬɚ:  
Ⱦɜɟɪɶ: ɝɥɭɯɚɹ  ɫɬɚɥɶɧɚɹ 

ȼɨɪɨɬɚ : ɞɜɭɯɫɬɜɨɪɱɚɬɵɟ ɫɬɚɥɶɧɵɟ 3,60×3,60 ɦ. 
 

4.2 ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 

 

ɉɨɞɛɢɪɚɟɦ ɷɥɟɦɟɧɬɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɪɚɡɦɟɪɚɦ ɢ ɢɯ ɜɟɫɭ, ɞɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɭɡɧɚɬɶ ɫɚɦɵɣ ɬɹɠɟɥɵɣ ɢ ɫɚɦɵɣ ɝɚɛɚɪɢɬɧɵɣ ɷɥɟɦɟɧɬ. ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɩɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɫɚɦɨɦɭ ɬɹɠɟɥɨɦɭ ɢ ɝɚɛɚɪɢɬɧɨɦɭ ɷɥɟɦɟɧɬɭ. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 
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ȼɵɜɨɞ: ɉɨɫɥɟ ɩɨɞɛɨɪɚ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɫɚɦɵɣ 

ɬɹɠɟɥɵɣ ɷɥɟɦɟɧɬ, ɦɨɧɬɢɪɭɟɦɵɣ ɫ ɩɨɦɨɳɶɸ ɤɪɚɧɚ, ɷɬɨ ɮɭɧɞɚɦɟɧɬ Ɏ-4, ɟɝɨ ɜɟɫ 
ɫɨɫɬɚɜɥɹɟɬ 9,18 ɬ, ɚ ɫɚɦɵɣ ɝɚɛɚɪɢɬɧɵɣ ɜ ɪɚɡɦɟɪɚɯ  ɷɬɨ ɮɟɪɦɚ Ɏ-1, ɟɟ ɞɥɢɧɚ 
ɫɨɫɬɚɜɥɹɟɬ 36ɦɟɬɪɨɜ,ɜɵɫɨɬɚ3,150 ɦɟɬɪɚ. 

 

4.3 ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɞɧɹɬɶ ɝɪɭɡ ɧɚ ɜɵɫɨɬɭ ɢ ɦɨɧɬɢɪɨɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ 
ɧɭɠɧɨ  

ɜɵɛɪɚɬɶ ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. ȼɟɞɨɦɨɫɬɶ 
ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ ɩɨɞ 
ɧɨɦɟɪɨɦ 2. 

Д̏е̬̽ ̭тал̦̽ая 
1 

4  
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ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɪɨɢɡɜɨɞɹɬ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɡɞɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɞɧɨ ɢ ɬɨ ɠɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 
ɫɬɪɟɦɹɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɞɴɟɦɚ ɧɟɫɤɨɥɶɤɢɯ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ɉɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɧɚɢɦɟɧɶɲɢɦ. 

ɋɚɦɵɦ ɬɹɠɟɥɵɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ (Ɏ-4) Q=9,18 

ɬ. Ⱦɥɹ ɩɨɞɴɟɦɚ ɫɬɚɤɚɧɚ ɩɨɞɛɢɪɚɟɦ ɫɬɪɨɩ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɣ 4ɋɄ-10.0. 

Ɋɚɡɪɵɜɧɨɟ ɭɫɢɥɢɟ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

casm

qQ
R





,          (4.1) 

ɝɞɟ Q=6,7 ɬ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ;  
q=0,03 ɬ – ɦɚɫɫɚ ɫɬɪɨɩɚ;  
m=4 – ɱɢɫɥɨ ɜɟɬɜɟɣ; cosα = cos75°≈0,26.  
 

R =
ଽଵ଼଴+ଷସ∙଴.ଶ଺ = 8830 ɤɝ 

ɍɫɢɥɢɟ ɜɟɬɜɢ ɫɬɪɨɩɚ: 
pnZRF 

,          (4.2) 

ɝɞɟ pnZ
 =6 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ. 

F=8830∙6 = 52.98 ɤɇ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɛɢɪɚɟɦ ɤɚɧɚɬ ɞɥɹ ɫɬɪɨɩɨɜɤɢ ȼɄ-10,0 ɫ ɪɚɡɪɵɜɧɵɦ 
ɭɫɢɥɢɟɦ 58,8ɤɇ. 

 
Ɍɚɛɥɢɰɚ 4.2 – ȼɟɞɨɦɨɫɬɶ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧ
ɢɹ 

ɇɚɡɧɚɱɟɧɢɟ ɗɫɤɢɡ Ƚɪɭɡɨɩɨɞ
ɶɟɦɧɨɫɬɶ
, ɬ 

ȼɟɫ, 
ɬ 

ȼɵɫɨ
ɬɚ 
ɫɬɪɨɩ
ɨɜɤɢ 

(ɦ) 
ɋɬɪɨɩ 
ɱɟɬɵɪɟɯɜɟɬɜɟ
ɜɨɣ 

4ɋɄ-10.0 

ɋɬɪɨɩɨɜɤɚ ɩɥɢɬ 
ɩɨɤɪɵɬɢɹ,ɮɭɧɞɚɦ
ɟɧɬɨɜ ɢ ɫɬɟɧɨɜɵɯ 
ɩɚɧɟɥɟɣ. 

 

10 0,03 5 

ɋɬɪɨɩ 
ɞɜɭɯɜɟɬɜɟɜɨɣ  
2ɋɄ-2 

ɋɬɪɨɩɨɜɤɚ ɜɨɪɨɬ. 

 

2 0,00

4 

5 
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Ɂɚɯɜɚɬ ɞɥɹ 
ɤɨɥɨɧɧ 

8Ɇȼ7-4.0 

ɋɬɪɨɩɨɜɤɚ ɤɨɥɨɧɧ 

 

4 0,08

3 

- 

Ɍɪɚɜɟɪɫɚ ɞɥɹ 
ɮɟɪɦɵ ɌɊ20-

5 

ɋɬɪɨɩɨɜɤɚ ɮɟɪɦ 

 

20 0,51 5,4 

 

 

 

Ɍɚɪɚ ɞɥɹ 
ɪɚɫɬɜɨɪɚ 
ɛɟɬɨɧɚ ɢ 
ɫɵɩɭɱɢɯ 
ɦɚɬɟɪɢɚɥɨɜ 

 

 

 

ɉɪɢɟɦ ɪɚɫɬɜɨɪɚ 
ɛɟɬɨɧɚ 

 

 

 

l=1300, b=770, h=440 

 

 

 

 

0,7 

 

 

 

0,08 

 

 

 

- 

 

Ȼɚɞɶɹ ɫ 
ɛɟɬɨɧɨɦ 

Ȼɇ-1,5 

 

ɉɪɢɟɦ, ɩɨɞɚɱɚ 
ɪɚɫɬɜɨɪɚ ɛɟɬɨɧɚ 

 

l=1420, b=1420, h=1900 

 

 

3,75 

 

0,3 

 

- 

ɒɚɪɧɢɪɧɨ-

ɩɨɞɶɟɦɧɵɟ 
ɩɨɞɦɨɫɬɢ 

Ɉɛɟɫɩɟɱɟɧɢɟ 
ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɚ 
ɜɵɫɨɬɟ 

 

- - - 

 

4.4 ɉɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

 

ɉɪɨɢɡɜɨɞɢɦ ɩɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɡɧɚɬɶ ɤɚɤɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ ɧɭɠɧɨ ɧɚɦ. ɂ ɱɬɨɛɵ ɫɨɫɬɚɜɢɬɶ ɤɚɥɶɤɭɥɹɰɢɸ ɬɪɭɞɨɜɵɯ 
ɡɚɬɪɚɬ ɬɪɟɛɭɟɬɫɹ ɡɧɚɬɶ ɨɛɴɟɦ ɪɚɛɨɬ. ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɨɜ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.3. 

Ɍɚɛɥɢɰɚ 4.3 – ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɨɜ ɨɛɴɟɦɨɜ ɪɚɛɨɬ. 
№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ȿɞ. 
ɢɡɦ. 

ɗɫɤɢɡ ɢ ɮɨɪɦɭɥɚ ɩɨɞɫɱɟɬɚ 

1 ɋɪɟɡɤɚ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ 

δ = 0,15 ɦ 

100ɦ3  
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Vɝɪ = Sɬɪ∙lɬɪ 

Sɬɪ = (a+10)(b+10) 

Sɬɪ = (36+10)(48+10)=(46 ∙ 58)= 2668 (ɦ2) 
V = 2668 ∙0,15 = 400,20 (ɦ3) = 4,0 (100 ɦ3) 

 

 

 

 

2 Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ 
ɬɪɚɧɲɟɹɯ 

1000 

ɦ3 

 

 
 

Vɝɪ = Sɬɪ∙lɬɪ 

Sɬɪ = (a+1+b)∙h/2 

Sɬɪ = (2,9 + 5,2)/2∙2 = 8,1 (ɦ2) 
Vɝɪ = 8,1∙2,50= 20,25 (ɦ3) = 0,020 (1000 ɦ3) 

3 

 

Ⱦɨɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
ɜɪɭɱɧɭɸ 

100 ɦ3 ɉɪɢɧɢɦɚɟɬɫɹ 3% ɨɬ Vɝɪ 

20,25∙0,03 = 0,61 (ɦ3) 
4 Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 

ɩɚɡɭɯ ɤɨɬɥɨɜɚɧɚ 
ɛɭɥɶɞɨɡɟɪɨɦ 

1000 

ɦ3 

Vɡɚɫ = (Vɝɪ – Vɮɭɧ)∙Kɪɚɡ 

Kɪɚɡ = 1,05 

Vɡɚɫ= (1944 – 224)∙1,05 = 1806 (ɦ3) 

48000 
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5 ɍɫɬɪɨɣɫɬɜɨ 
ɳɟɛɟɧɨɱɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɩɨɞ 
ɮɭɧɞɚɦɟɧɬɵ 

δ = 0,2 ɦ 

100 ɦ3  

 
 

Vɳɟɛ = A∙B∙δ∙D,ɝɞɟ 

A – ɲɢɪɢɧɚ ɳɟɛɟɧɨɱɧɨɣ ɩɨɞɝɨɬɨɜɤɢ; A = aɮɭɧ + 
0,3 ɦ 

B – ɩɨɞɝɨɬɨɜɤɢ; B = bɮɭɧ + 0,3 ɦ 

δ – ɬɨɥɳɢɧɚ ɳɟɛɟɧɨɱɧɨɣ ɩɨɞɝɨɬɨɜɤɢ = 0,2 ɦ 

D – ɤɨɥ-ɜɨ ɮɭɧɞɚɦɟɧɬɨɜ32 

Vɩɨɞ = 2,2∙2,2 ∙0,2 ∙32= 31 (ɦ3) 

6 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ 
ɮɭɧɞɚɦɟɧɬɚ 

100 ɦ2 

 

Sɝ = Sɛɩɮ=Sɩ+Sɫɬ+Sɫɬ2 

Sɩ =(0,3∙1,9∙4) ∙25 = 57(ɦ2) 
Sɩ2 = (0,3∙1,9∙2+0,3∙3∙2) ∙7 = 20,6(ɦ2) 

Sɫɬ = (1,5∙0,6∙4) ∙25 = 90(ɦ2) 
Sɫɬ2 = (1,5∙0,8∙2+1,5∙2,4∙2) ∙7 =67,2(ɦ2) 

Sɝ=234,8 (ɦ2) 
7 ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ 

ɩɨɞ ɩɨɥɵ 

100 ɦ2 Sɩɨɥɚ = Sɡɞ – Sɨɫɧ.ɤɨɥɨɧɧ 

Sɨɫɧ.ɤɨɥɨɧɧ = Sɮɤ+Sɤ = 3,68 (ɦ2) 
Sɮɤ=12∙0,2∙0,2=0,48 

Sɤ= 20∙0,4∙0,4=3,2 

Sɡɞ = 1728(ɦ2) 
Sɩɨɥɚ= 1728 – 3,68 = 1725 (ɦ2) 

8 ɍɫɬɪɨɣɫɬɜɨ 
ɳɟɛɟɧɨɱɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ 

δ = 0,1 ɦ 

ɦ3 Vɳɟɛ = Sɩɨɥɚ∙ δ 

δ – ɬɨɥɳɢɧɚ ɩɨɞɝɨɬɨɜɤɢ = 10 ɫɦ. 
= 1725∙ 0,1 = 172,5 (ɦ3) 

9 ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɝɨ ɩɨɥɚ 

100 ɦ2 Sɛɟɬ.ɩɨɥɚ= Sɩɨɥɚ=1725 (ɦ2) 

10 Ɉɞɧɨɫɥɨɣɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ ɢ 

ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɚɹ 
ɨɤɪɚɫɤɚ ɩɨɬɨɥɤɚ 

100 ɦ2 Sɩɨɬɨɥɤɨɜ = Sɩɨɥɚ= 1725 (ɦ2) 
 

12 Ɉɫɬɟɤɥɟɧɢɟ 100 ɦ2 Sɨɫɬ = Sɨɤɨɧ = 15,3+48=63,3 (ɦ2) 
 

13 ɍɫɬɚɧɨɜɤɚ ɨɤɨɧ, 
ɞɜɟɪɟɣ ɢ ɜɨɪɨɬ 

100 ɦ2 ɋɜɟɬɨ-ɚɷɪɚɰɢɨɧɧɵɣ ɮɨɧɚɪɶ: 
15,3+48= 63,3 (ɦ2) 

Ⱦɜɟɪɢ: 
0,9∙2,3∙1= 2,07 (ɦ2) 
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ȼɨɪɨɬɚ: 
3,6∙3,6∙4= 51,84 (ɦ2) 

 

14 ɍɫɬɪɨɣɫɬɜɨ 
ɩɚɪɨɢɡɨɥɹɰɢɢ 

100 ɦ2 Sɩɚɪɨɢɡ = Sɤɪɨɜɥɢ =1728∙2=3456 (ɦ2) 
 

15 ɍɬɟɩɥɟɧɢɟ ɤɪɨɜɥɢ 
ɦɢɧɩɥɢɬɨɣ 

δ = 0,2 ɦ 

100 ɦ2 

 

 

Sɭɬɟɩɥ = Sɤɪɨɜɥɢ =1728 (ɦ2) 
Vɭɬɟɩɥ = Sɭɬɟɩɥ∙δ=1728∙0,2=345,6 (ɦ3) 

δ – ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ = 20 ɫɦ. 
 

17 ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ 

ɢɡ ɝɪɚɜɢɹ ɩɨɞ 
ɨɬɦɨɫɬɤɭ 

δ = 0,1 ɦ 

ɦ3 Vɩɨɞ.ɫɥ = Sɨɬɦ∙δ 

δ – ɬɨɥɳɢɧɚ ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ =0,1 ɦ. 
Sɨɬɦ  = (Lɡɞ∙Bɨɬɦ)2+(Bɡɞ∙Bɨɬɦ)2+ 4 

Bɨɬɦ = 1ɦ. 
Sɨɬɦ  = (72) ∙2+(24) ∙2+4 = 200(ɦ2) 

Vɩɨɞ.ɫɥ = 200∙0,1 = 20(ɦ3) 
18 ɍɫɬɪɨɣɫɬɜɨ 

ɛɟɬɨɧɧɨɣ ɨɬɦɨɫɬɤɢ 
ɲɢɪɢɧɨɣ 1ɦ 

100 ɦ2 

 

Sɨɬɦ  = 20(ɦ2) 
 

 

4.5 ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 

 

Ɍɪɟɛɭɟɬɫɹ ɩɨɞɨɛɪɚɬɶ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫ 
ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 48×36ɦ.  

1.  Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɦɚɫɫɵ ܯˏ = Эܯ + ˆܯ = ͻ,ͳͺ + Ͳ,ͷͳ = ͻ,͸ͻ˕        (4.3) 

ɝɞɟ ܯЭ = ͻ,ͳͺ˕– ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ ܯˆ = Ͳ,ͷͳ˕– 

ɬɪɚɜɟɪɫɵ ɞɥɹ ɮɟɪɦɵ;  
          2.  Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɇɤ ܪˍ = ℎ଴ + ℎଷ + ℎэ + ℎˆ = ͺ + ͳ + Ͷ,ͳͷ + ͷ,Ͷ = ͳͺ,͸ˏ    (4.4) 

ɝɞɟ ℎ଴ = ͺ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ; 

ɡh  – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ℎˊ = 1 ɦ,  ℎଷ = Ͷ,ͳͷ – ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ;  ℎˆ = ͷ,Ͷ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ. 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɜɵɥɟɬɚ ɤɪɸɤɚ ɤɪɚɧɚ ɤL  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɧɬɚɠɧɨɝɨ ɜɵɥɟɬɚ ɤɪɸɤɚ ɤɪɚɧɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɬɪɟɛɭɟɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ 
ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ ɫɬɪɟɥɵ: ܪ˔ = ௞ܪ + ℎ௡ = ͳͺ,͸ + ʹ = ʹͲ,͸˕       (4.5) 

ɝɞɟ ɩh  - ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɪɚɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ (0,5 - 5 ɦ) 
Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤL  ɤɪɚɧɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: ܮ௞ = ሺ௕+௕భ+௕మሻ∙ሺ𝐻𝑐−ℎ˛ሻሺℎ𝑛+ℎ˛ሻ + 𝑏ଷ = ሺ଴,ହ+ଶ+଴,ହሻ∙ሺଶ଴,଺−ଶሻሺଶ+ଶሻ + ʹ = ͳͷ,ͻˏ        (4.6) 

ɝɞɟ ɜ – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɡɞɚɧɢɟɦ, ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜ = 0,5ɦ; 
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ɜ1 = 2 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ ɤɪɚɧɚ; 

ɜ2 – ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɜ2=0,5ɦ; 

ɜ3– ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɦɨɠɧɨ ɡɚɞɚɬɶɫɹ ɜ3=2ɦ; 

hɲ – ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ 
ɤɪɚɧɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɦɨɠɧɨ ɩɪɢɧɹɬɶ hɲ=2ɦ. 

1. Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɢɧɭ ɫɬɪɟɥɵ ɫL ௖ܮ  = √ሺܮ௞ − 𝑏ଷሻଶ + ሺܪ௖ − ℎ˛ሻଶ = √ሺͳͷ,ͻ − ʹሻଶ + ሺʹͲ,͸ − ʹሻଶ = ʹ͵,ʹ     (4.7)         

 

 4. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɥɟɬɚ ɫɬɪɟɥɵ ܮ > 𝐵 + ݂ + ଵ݂ + 𝑑 + ܴଷ = ͳʹ + ͵ + ͳ + Ͷ,ͷ = ʹͲ,ͷ 

ɝɞɟ,B – ɉɨɥɨɜɢɧɚ ɩɪɨɥɟɬɚ ɡɞɚɧɢɹ ( ɩɪɢ ɪɚɛɨɬɟ ɤɪɚɧɚ ɜɧɭɬɪɢ); ݂ ɢ ଵ݂ - ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɨɫɢ  ɞɨ ɜɵɫɬɭɩɚɸɳɢɯ ɱɚɫɬɟɣ ɡɞɚɧɢɹ d- ɪɚɫɫɬɨɹɧɢɟ ɦ/ɭ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɶɸ ɡɞɚɧɢɹ ɢ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɶɸ ɤɪɚɧɚ 
ɩɪɢ ɟɝɨ ɩɨɜɨɪɨɬɟ ɩɪɢɧɢɦɚɟɬɫɹ 1ɦ Rଷ- ɪɚɞɢɭɫ ɨɩɢɫɵɜɚɟɦɵɣ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɶɸ ɤɪɚɧɚ ɩɪɢ ɟɝɨ ɩɨɜɨɪɨɬɟ, 
ɩɪɢɧɢɦɚɟɦɵɣ  ɨɬ 5 ɞɨ 15ɬ ɪɚɜɧɵɦ 4,5ɦ. 

 
Ɍɚɛɥɢɰɚ 4.4 - Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɨɧɬɚɠɧɵɯ 
ɷɥɟɦɟɧɬɨɜ 

Ɋɚɫɱɟɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ȼɵɫɨɬɚ 
ɩɨɞɴɟɦɚ 
ɤɪɸɤɚ 
ɇɤ, ɦ 

Ⱦɥɢɧɚ 
ɫɬɪɟɥɵ 
ɤɪɚɧɚ Lɫ, ɦ 

ȼɵɥɟɬ ɤɪɸɤɚ 
Lɤ,ɦ 

 

Ƚɪɭɡɨɩɨɞɴɟɦɧ
ɨɫɬɶ ɤɪɚɧɚ Q, 

ɬ 

1 

Ɏɟɪɦɚ 
ɫɬɚɥɶɧɚɹ 
ɫɬɪɨɩɢɥɶɧɚɹ 

 

18,6 

 

23,2 15,9 5 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ ȾɗɄ- 361[19] 

ȾɗɄ - 361 - ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɚɹ 36ɬ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɝɪɭɡɨɜɨɣ ɦɨɦɟɧɬ 144 ɬɦ 

Ɉɫɧɨɜɧɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ 14 ɦ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ 32,75 ɦ 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ 0,1ɤɦ/ɱ 

ɋɤɨɪɨɫɬɶ ɩɨɞɴɟɦɚ-ɨɩɭɫɤɚɧɢɹ  0,2 ɦ/ɦɢɧ 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ 0,1 ɨɛ/ɦɢɧ 

Ⱦɥɢɧɚ ɤɪɚɧɚ 9,1 ɦ 

ɒɢɪɢɧɚ ɤɪɚɧɚ 3,2 ɦ 

ȼɵɫɨɬɚ ɤɪɚɧɚ 3,5 ɦ 

Ɇɚɫɫɚ ɤɪɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ 12 ɬ 
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Ɋɢɫɭɧɨɤ 4.1 - ɋɬɪɟɥɨɜɨɣɤɪɚɧ ȾɗɄ-361. 

 

4.6 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

 

Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɫɬɚɜɤɢ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ 
ɡɚɜɨɞɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɹɜɥɹɸɬɫɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ 
ɩɟɪɟɜɨɡɤɢ. ɉɪɢ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɢɩɟ ɩɨɤɪɵɬɢɹ ɞɨɪɨɝ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɟɪɟɜɨɡɹɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 35 ɤɦ/ɱ. 

ɉɪɢ ɩɟɪɟɜɨɡɤɟ ɨɞɧɨɬɢɩɧɵɯ ɢɡɞɟɥɢɣ ɜɪɟɦɹ, ɪɚɫɯɨɞɭɟɦɨɟ ɬɪɚɧɫɩɨɪɬɨɦ ɡɚ 
ɨɞɢɧ ɨɛɨɪɨɬ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝑡˕˓ = 𝑡ଵ + 𝑡ଶ + 𝑡ଷ + 𝑡ସ,                                                                                   (4.8) 

ɝɞɟ 𝑡ଵ = ଶ௅𝑉 ˓ = ʹ ∙ ଻଴ଷହ = Ͷ =240 ɦɢɧ  – ɜɪɟɦɹ ɜ ɩɭɬɢ, 
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ɝɞɟ ܮ = ͹Ͳ ɤɦ – ɞɚɥɶɧɨɫɬɶ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ; 𝑉˓ = ͵ͷ ɤɦ/ɱ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ. 𝑡ଶ = ͸ɦɢɧ – ɜɪɟɦɹ, ɪɚɫɯɨɞɭɟɦɨɟ ɧɚ ɩɪɢɰɟɩɤɭ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ ɜ 
ɫɪɟɞɧɟɦ; 𝑡ଷ = ͸ ɦɢɧ – ɜɪɟɦɹ, ɪɚɫɯɨɞɭɟɦɨɟ ɧɚ ɨɬɰɟɩɤɭ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ ɜ 
ɫɪɟɞɧɟɦ; 𝑡ସ = ͹  ɦɢɧ – ɜɪɟɦɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɢ ɩɪɨɱɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɨɛɨɪɨɬɚ. 𝑡˕˓ = ʹͶͲ + ͸ + ͸ + ͹ = Ͷ ˚˃˔ ͳͻ ɦɢɧ  
Ɍɚɛɥɢɰɚ 4.5 – Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɞɨɫɬɚɜɤɟ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 
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Ɉɩɪɟɞɟɥɹɟɦ ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɞɥɹ ɛɪɢɝɚɞ ɢ ɫɜɨɞɢɦ ɷɬɢ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ. 
Ɍɪɭɞɨɟɦɤɨɫɬɶ (Ɍ)– ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: Т = Н˅˓ ∙ 𝑉           (4.9) 

ɝɞɟ Н˅˓ – ɧɨɪɦɚ ɜɪɟɦɟɧɢ, ɱɟɥ.-ɱɚɫ; 𝑉 – ɨɛɴɟɦ ɪɚɛɨɬ. 
 

4.7 Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 

 

ɇ
ɚɢ

ɦɟ
ɧɨ

ɜɚ
ɧɢ

ɟ 
ɩɟ

ɪɟ
ɜɨ

ɡɢ
ɦɨ

ɝɨ
 ɝɪ

ɭɡ
ɚ  

ȿɞ
. ɢ

ɡɦ
. 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 

ȼɟɫ, ɬ ɋɜɟɞɟɧɢɹ ɨ ɜɵɛɪɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɹɯ 

ȿɞ
ɢɧ

ɢɰ
ɵ 

ȼɫ
ɟɝ

ɨ 

Ɇ
ɚɪ

ɤɚ
 

Ƚɪ
ɭɡ

ɨɩ
ɨɞ

ɴɟ
ɦɧ

ɨɫ
ɬɶ

, ɬ
 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 ɦ

ɚɲ
.-

ɫɦ
ɟɧ

 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 ɪ

ɟɣ
ɫɨ

ɜ 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 

ɚɜ
ɬɨ

ɦɨ
ɛɢ

ɥɟ
ɣ 

Ɏɭɧɞɚɦɟɧɬɵ ɲɬ. 32 6,34 202,88 
ɄɚɦȺɁ-

5410 
20 1 8 1 

Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɦ2 205 0,003 0,6 
ɄɚɦȺɁ-

5410 
20 1 1 1 

ɍɬɟɩɥɢɬɟɥɶ ɦ2 2993 0,002 3,68 
ɄɚɦȺɁ-

5410 
20 1 2 1 

ɋɬɚɥɶɧɵɟ 
ɤɨɥɨɧɧɵ 

ɲɬ. 20 1,5 30,00 
ɄɚɦȺɁ-

5410 
20 1 2 1 

Ʉɨɥɨɧɧɵ 
ɮɚɯɜɟɪɤɨɜ 

ɲɬ. 12 0,31 3,68 
ɄɚɦȺɁ-

5410 
20 1 1 1 

Ɏɟɪɦɚ ɫɬɚɥɶɧɚɹ 
ɫɬɪɨɩɢɥɶɧɚɹ 

ɲɬ. 15 4,43 66,54 

ɆȺɁ-

6422 

ɍɉɎ-

24 

23,7 1 3 1 

ɋɜɹɡɢ ɲɬ. 80 0,35 28 
ɄɚɦȺɁ-

5410 
20 1 2 1 

ɉɪɨɝɨɧɵ ɲɬ. 292 0,09 27,6 
ɄɚɦȺɁ-

5410 
20 1 6 1 

Ʉɪɨɜɟɥɶɧɵɟ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

ɲɬ. 144 0,4 57,6 
ɄɚɦȺɁ-

5410 
20 1 4 1 

ɋɬɟɧɨɜɵɟ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ 

ɲɬ. 95 0,36 34,2 
ɄɚɦȺɁ-

5410 
20 1 2 1 

ɐɟɦɟɧɬ ɲɬ. 210 0,05 10,5 
ɄɚɦȺɁ-

5410 
20 1 1 1 

ɉɚɪɨɢɡɨɥɹɰɢɹ ɦ2 2788 0,001 2,8 
ɄɚɦȺɁ-

5410 
20 1 2 1 
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Ɍɚɛɥɢɰɚ 4.6 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ
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4.8 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨ-ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ ɛɪɢɝɚɞɵ ɢ ɡɜɟɧɶɟɜ 

 

  Ɍɚɛɥɢɰɚ 4.7 – ɑɢɫɥɟɧɧɨ-ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɛɪɢɝɚɞ ɢ ɡɜɟɧɶɟɜ 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ Ɋɚɡɪɹɞ 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ 

ȼ ɡɜɟɧɟ ȼ ɛɪɢɝɚɞɟ 

Ɇɚɲɢɧɢɫɬ 
6 1 1 

6 1 1 

Ɍɪɚɤɬɨɪɢɫɬ 6 1 1 

Ɂɟɦɥɟɤɨɩ 3 4 4 

ɋɥɟɫɚɪɶ 
3 3 

6 
2 3 

ɂɡɨɥɢɪɨɜɳɢɤ 
4 3 

6 
2 3 

Ɇɨɧɬɚɠɧɢɤ 

4 2 

5 3 2 

2 1 

ɒɬɭɤɚɬɭɪ 4 4 4 

 

4.9 Ɋɚɫɱɟɬ ɧɨɪɦɨɤɨɦɩɥɟɤɬɚ ɞɥɹ ɛɪɢɝɚɞ 

 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ ɜ ɪɚɫɱɟɬɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɬɢɩɚ 
ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɨɫɬɚɜɭ ɪɚɛɨɬ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ. 
 
Ɍɚɛɥɢɰɚ 4.8 – Ʉɨɦɩɥɟɤɬ ɬɪɟɛɭɟɦɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɢɧɜɟɧɬɚɪɹ 

№ ɩ/ɩ ȼɢɞ ɪɚɛɨɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɧɫɬɪɭɦɟɧɬɚ 

Ʉɨɥɢɱɟɫɬɜɨ (ɲɬ.) 

1 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 

ɜɪɭɱɧɭɸ 
Ʌɨɩɚɬɚ ɲɬɵɤɨɜɚɹ 4 

2  Ɉɬɜɟɫ ɞɥɹ ɜɵɜɟɪɤɢ ɛɥɨɤɨɜ 1 
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ɍɫɬɚɧɨɜɤɚ 
ɮɭɧɞɚɦɟɧɬɧɵɯ 

ɩɨɞɭɲɟɤ, ɛɥɨɤɨɜ ɢ  
ɮɭɧɞɚɦɟɧɬɧɵɯ 

ɫɬɚɤɚɧɨɜ 

ɋɤɪɟɛɨɤ ɞɥɹ ɨɱɢɫɬɤɢ 
ɧɢɠɧɢɯ ɩɥɨɫɤɨɫɬɟɣ 

ɛɥɨɤɨɜ 

1 

Ʌɨɦ ɞɥɹ ɪɢɯɬɨɜɤɢ ɛɥɨɤɨɜ 1 

Ʉɭɜɚɥɞɚ ɞɥɹ ɡɚɝɢɛɤɢ 
ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ 

1 

ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 1 

Ɋɭɥɟɬɤɚ ɞɥɹ ɪɚɡɦɟɬɤɢ ɦɟɫɬ 
ɭɤɥɚɞɤɢ ɛɥɨɤɨɜ 

2 

Ʉɥɢɧɨɜɨɣ ɜɤɥɚɞɵɲ 1 

3 
ɍɫɬɚɧɨɜɤɚ ɫɬɟɧɨɜɵɯ 

ɩɚɧɟɥɟɣ 

ɮɢɤɫɚɬɨɪɵ 4 

ɇɢɜɟɥɢɪ 1 

4 ɍɫɬɚɧɨɜɤɚ ɮɟɪɦ 

ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɬɪɨɫɨɜɚɹ 
ɪɚɫɱɚɥɤɚ 

1 

ɂɧɜɟɧɬɚɪɧɨɟ ɹɤɨɪɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ 

1 

ɂɧɜɟɧɬɚɪɧɚɹ ɪɚɫɩɨɪɤɚ 1 

ɉɢɪɚɦɢɞɚ 1 

5 Ʉɪɨɜɟɥɶɧɵɟ ɪɚɛɨɬɵ 

ɉɪɚɜɢɥɨ 2 

ɉɨɥɭɬɟɪɨɤ 2 

Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɲɩɚɬɟɥɶ 4 

ɒɢɥɨ 4 

ɓɟɬɤɚ ɞɥɹ ɧɚɧɟɫɟɧɢɹ 
ɦɚɫɬɢɤɢ 

4 

Ƚɪɟɛɟɧɤɚ ɞɥɹ ɦɚɫɬɢɤɢ 4 

ɒɬɭɤɚɬɭɪɧɵɣ ɦɨɥɨɬɨɤ 4 

Ȼɚɱɨɤ, ɜɟɞɪɨ, ɤɨɜɲ 4 

Ʉɪɨɜɟɥɶɧɵɣ ɧɨɠ 4 

Ɋɨɥɢɤɨɜɵɟ ɧɨɠɧɢɰɵ ɞɥɹ 
ɩɨɩɟɪɟɱɧɨɣ ɪɟɡɤɢ 

ɪɭɥɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

4 

6 

Ɂɚɝɥɚɠɢɜɚɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɢ 

ɭɫɬɪɨɣɫɬɜɟ ɛɟɬɨɧɧɨɝɨ 
ɩɨɥɚ 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɝɥɚɞɢɥɤɢ 4 

7 
Ɉɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɤɨɧɫɬɪɭɤɰɢɣ 

ɋɤɪɟɛɨɤ 3 

ɋɬɚɥɶɧɚɹ ɳɟɬɤɚ 3 

ɒɩɚɬɟɥɶ 3 



   

56 

 

 

ɍɝɨɥɶɧɢɤ 3 

ɇɨɠ ɞɥɹ ɡɚɦɚɡɤɢ 5 

ɒɩɚɬɟɥɶ 5 

Ɉɬɜɟɪɬɤɚ 5 

Ɇɨɥɨɬɨɤ 5 

Ⱦɪɟɥɶ 5 

ɋɜɟɪɥɚ 3 

ɒɥɢɮɨɜɚɥɶɧɵɟ ɛɪɭɫɤɢ 5 

ɒɚɛɥɨɧɵ 3 

Ʉɥɟɳɢ 5 

Ʉɭɫɚɱɤɢ 5 

ɉɥɨɫɤɨɝɭɛɰɵ 5 

ɋɬɚɦɟɫɤɚ 5 

ȼɚɤɭɭɦ-ɩɪɢɫɨɫɵ 5 

9 Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ 

ȼɚɥɢɤ 10 

Ⱦɟɪɠɚɬɟɥɶ ɞɥɹ ɥɟɳɚɞɢ 10 

Ʉɢɫɬɶ – ɦɚɤɥɨɜɢɰɚ 10 

ȼɟɞɪɨ 10 

Ƚɥɚɞɢɥɤɚ 10 

ɉɨɥɭɬɟɪɨɤ 10 

Ɍɟɪɤɚ 10 

 

4.10 Ɉɩɢɫɚɧɢɟ ɩɪɢɧɹɬɵɯ ɦɟɬɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 

 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɪɟɥɨɜɵɦ  ɤɪɚɧɨɦ ȾɗɄ- 361 

(ɜɵɥɟɬ ɫɬɪɟɥɵ – 27,75 ɦ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 36 ɬ) ɤɨɦɩɥɟɤɫɧɵɦ ɦɟɬɨɞɨɦ – 

ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ, ɞɜɢɝɚɹɫɶ ɩɨ ɞɧɢɳɭ ɜɞɨɥɶ ɩɪɨɥɟɬɚ, ɜɟɞɟɬ ɦɨɧɬɚɠ «ɧɚ ɫɟɛɹ». ɉɨ 
ɬɟɯɧɢɤɟ ɢɫɩɨɥɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɨɝɪɚɧɢɱɟɧɧɨ – ɫɜɨɛɨɞɧɵɣ ɦɨɧɬɚɠ. 

Ɉɛɳɢɣ ɩɨɪɹɞɨɤ ɦɨɧɬɚɠɚ: 
1)     ɇɚɩɪɚɜɥɟɧɢɟ ɦɨɧɬɚɠɚ ɨɬ ɨɫɢ «1» ɜ ɫɬɨɪɨɧɭ ɨɫɢ «4»; 
2)  Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɬɪɚɧɲɟɢ ɜɟɞɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɤɫɤɚɜɚɬɨɪ ɗɈ – 3322; 

3)    Ɂɚɱɢɫɬɤɚ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɮɭɧɞɚɦɟɧɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ ɩɪɢ 
ɩɨɦɨɳɢ ɪɚɛɨɱɢɯ 3 ɪɚɡɪɹɞɚ; 

4)   Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɬɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɛɭɥɶɞɨɡɟɪɚ Ⱦ –275Ⱥ.  

 

4.11 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɳɟɩɥɨɳɚɞɨɱɧɨɝɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ 
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4.11.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ 

 

Ⱦɥɹ ɧɭɠɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ 

ɚɜɬɨɞɨɪɨɝɢ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɩɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɱɟɪɟɞɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɨɧ ɯɪɚɧɟɧɢɹ ɢ ɜɢɞɚ ɦɚɬɟɪɢɚɥɨɜ.[20] 

Ʉɨɧɫɬɪɭɤɰɢɢ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɩɪɢɧɢɦɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɬɢɩɚ ɦɚɲɢɧ, ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɪɭɧɬɨɜ. 
ɉɪɢɧɢɦɚɟɦ ɟɫɬɟɫɬɜɟɧɧɵɟ ɝɪɭɧɬɨɜɵɟ ɞɨɪɨɝɢ. 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɩɪɢ ɱɢɫɥɟ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ-1: 

 ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ – 3,5 ɦ, 
 ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ – 3,5 ɦ, 
 ɲɢɪɢɧɚ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ – 6 ɦ, 
 ɧɚɢɦɟɧɶɲɢɟ ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɜ ɩɥɚɧɟ – 12 ɦ. 
ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ 

ɜɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɌȻ: 
 ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɶɸ: 0,5-1 ɦ, 
 ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɨɝɪɚɠɞɟɧɢɟɦ ɩɥɨɳɚɞɤɢ: 1,5 ɦ.[20] 

 

4.11.2 Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɢɨɛɴɟɤɬɧɵɯ ɫɤɥɚɞoɜ 

 

Ɉɬɤɪɵɬɵɟ ɫɤɥɚɞɵ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 
ɉɥɨɳɚɞɤɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢɦɟɸɬ ɭɤɥɨɧ 2-5° ɞɥɹ ɜɨɞɨɨɬɥɢɜɚ. ɉɪɢɜɹɡɤɚ 

ɫɤɥɚɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɞɨɥɶ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ. 
ɉɥɨɳɚɞɢ ɨɬɤɪɵɬɵɯ ɩɪɢɨɛɴɟɤɬɧɵɯ ɫɤɥɚɞɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬ ɞɟɬɚɥɶɧɨ 

ɢɫɯɨɞɹ ɢɡ ɮɚɤɬɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɫɤɥɚɞɢɪɭɟɦɵɯ ɪɟɫɭɪɫɨɜ ɢ ɤɨɥɢɱɟɫɬɜɚ 
ɧɨɪɦɚɬɢɜɧɨɣ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɨɫɧɨɜɚɧɢɟ ɫɤɥɚɞɚ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɫɬɨɟɤ ɪɚɦɵ, ɪɢɝɟɥɟɣ ɪɚɦɵ, ɫɷɧɞɜɢɱ- 

ɩɚɧɟɥɟɣ, ɛɚɥɨɤ , ɫɜɹɡɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɬɤɪɵɬɵɟ ɫɤɥɚɞɫɤɢɟ ɩɥɨɳɚɞɤɢ. 
Ɂɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ̝ܲ ˍˎ = ሺ௉ˑ˄˜் ሻ ∙ 𝑇 ∙ ଵܭ ∙  ଶ                       (4.10)ܭ

 

ɝɞɟ Ɋɨɛɳ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ;Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɢɯɦɚɬɟɪɢɚɥɨɜ, ɞɧɟɣ (ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ);Ɍɧ – ɧɨɪɦɚ 
ɡɚɩɚɫɨɜ ɦɚɬɟɪɢɚɥɨɜ, ɞɧɟɣ (ɞɥɹ ɠ/ɛ ɢɡɞɟɥɢɣ ɩɪɢ ɞɚɥɶɧɨɫɬɢɞɨɫɬɚɜɤɢ ɛɨɥɟɟ 50 ɤɦ 
5..10 ɞɧɟɣ, ɞɥɹ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 8-12 ɞɧɟɣ); Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞ (ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 1,1); 
Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ (1,3). 

ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ̝ܨ ˍˎ = ̝ܲ ˍˎ ∙ ݂                                                             (4.11) 
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ɝɞɟ f – ɧɨɪɦɚɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɧɚ ɟɞɢɧɢɰɭ ɫɤɥɚɞɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɋɬɟɧɨɜɵɟ ɩɚɧɟɥɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɤɚɫɫɟɬɵ,ɦɟɬɚɥɥɢɱɟɫɤɢɟ,ɤɨɥɨɧɧɵ, ɪɢɝɟɥɹ, ɛɚɥɤɢ, ɫɜɹɡɢ – ɜ ɩɨɥɨɠɟɧɢɟ, ɭɞɨɛɧɨɟ 
ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɯɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ȼ ɤɚɠɞɵɣ ɲɬɚɛɟɥɶ ɭɤɥɚɞɵɜɚɸɬ ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɥɶɤɨ ɨɞɧɨɣ ɦɚɪɤɢ. 
Ɂɧɚɤɢɦɚɪɤɢɪɨɜɤɢ ɢɡɞɟɥɢɣ ɜɫɟɝɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɪɚɳɟɧɵ ɜ ɫɬɨɪɨɧɭ ɩɪɨɯɨɞɚ 
ɢɥɢɩɪɨɟɡɞɚ. Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɨɩɢɪɚɬɶɫɹ ɧɚ ɞɟɪɟɜɹɧɧɵɟ 
ɢɧɜɟɧɬɚɪɧɵɟɩɨɞɤɥɚɞɤɢ ɢ ɩɪɨɤɥɚɞɤɢ. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɨɜ: ˑܨ ˄˜ = ி̝ ˍˎ௄ˋ˔˒          (4.12) 

 

ɝɞɟ Ʉɢɫɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɥɨɳɚɞɢ ɫɤɥɚɞɨɜ, ɪɚɜɧɵɣ ɞɥɹ 
ɨɬɤɪɵɬɨɝɨ ɫɤɥɚɞɚ ɩɪɢ ɲɬɚɛɟɥɶɧɨɦ ɯɪɚɧɟɧɢɢ ɠ/ɛ ɢɡɞɟɥɢɣ 0,4..0,6; ɞɥɹ ɦɟɬɚɥɥɚ – 

0,5..0,6 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: 
Ɏɭɧɞɚɦɟɧɬɵ ɠɛ: ̝ܲ ˍˎ = ቀଷଶ଻ ቁ ∙ ͷ ∙ ͳ,ͳ ∙ ͳ,͵ = ܨ̝ (4.13)                                     ͵͵ ˍˎ = ͵͵ ∙ Ͳ,ͷ = ͳ͸,ͷˏଶ(4.10) 

Ʉɨɥɨɧɧɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ: ̝ܲ ˍˎ = ቀଷଶଶ଻ቁ ∙ ͺ ∙ ͳ,ͳ ∙ ͳ,͵ = ͳ͵,͸                                     (4.14) ̝ܨ ˍˎ = ͳ͵,͸ ∙ ͳ,Ͷ = ͳͻ,ͲͶ(4.12) 

 

Ɏɟɪɦɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 24ɦ: ̝ܲ ˍˎ = ቀଵହଵଵቁ ∙ ͺ ∙ ͳ,ͳ ∙ ͳ,͵ = ͳͷ,͸                                     (4.15) ̝ܨ ˍˎ = ͳͷ,͸ ∙ ͳ,Ͷ = ʹͳ,ͺͶˏଶ(4.14) 

ɋɷɧɞɜɢɱ ɩɚɧɟɥɢ ɤɪɨɜɟɥɶɧɵɟ: ̝ܲ ˍˎ = ቀଵଶ଴ଷ ቁ ∙ ͺ ∙ ͳ,ͳ ∙ ͳ,͵ = Ͷͷ͹,͸                                     (4.16) ̝ܨ ˍˎ = Ͷͷ͹,͸ ∙ ʹ = ͳͶ͵,Ͷˏଶ(4.16) 

Ʉɪɨɜɟɥɶɧɵɟ ɫɷɧɞɜɢɱ ɩɚɧɟɥɢ: ̝ܲ ˍˎ = ቀଵସସଵସ ቁ ∙ ͺ ∙ ͳ,ͳ ∙ ͳ,͵ = ͳͳ͹,͹                                     (4.17) ̝ܨ ˍˎ = ͳ͹͹,͹ ∙ Ͳ,Ͳ͵ = ͵,ͷ͵(4.18) 

ɋɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ ɩɚɧɟɥɢ: ̝ܲ ˍˎ = ቀଽହ଺ ቁ ∙ ͺ ∙ ͳ,ͳ ∙ ͳ,͵ = ͳͺͳ,ͳ                                           (4.18) ̝ܨ ˍˎ = ͳͺͳ,ͳ ∙ Ͳ,͵ = ͷ,Ͷˏଶ(4.20) 

ɉɪɨɝɨɧɵ: ̝ܲ ˍˎ = ቀଶଽଶଵହ ቁ ∙ ͺ ∙ ͳ,ͳ ∙ ͳ,͵ = ʹʹʹ,͹                                     (4.19) ̝ܨ ˍˎ = ʹʹʹ,͹ ∙ ͳ = ʹʹʹ,͹ˏଶ(4.22) 

ɋɜɹɡɢ: ̝ܲ ˍˎ = ቀ଼଴ଶ ቁ ∙ ͺ ∙ ͳ,ͳ ∙ ͳ,͵ = Ͷͷ͹,͸                                     (4.20) 
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ܨ̝  ˍˎ = Ͷͷ͹,͸ ∙ Ͳ,ͷ = ʹʹͺ,ͺˏଶ(4.24) 

 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɞɥɹ ɫɤɥɚɞɚ ɪɚɜɧɚ F=432,41 ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɨɝɨ ɫɤɥɚɞɚ: ˑܨ ˄˜ = ଺଺ଵ,ଶଵ଴,଺ = ͳͳͲʹ ˏଶ                                        (4.21) 

 

4.11.3 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ, ɜɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 

 

Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ: 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɥɨɳɚɞɤɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ: ɨɩɪɟɞɟɥɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ; ɨɩɪɟɞɟɥɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢɥɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; ɜɵɹɜɢɬɶ ɨɛɴɟɤɬɵ, ɬɪɟɛɭɸɳɢɟ ɪɟɡɟɪɜɧɨɝɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ; 
ɪɚɫɩɨɥɨɠɢɬɶ ɧɚ ɋȽɉ ɩɨɞɫɬɚɧɰɢɢ, ɫɟɬɢ ɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɬ.ɞ. 

Ⱦɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɥɨɳɚɞɤɢ ɨɩɪɟɞɟɥɹɸɬ ɱɢɫɥɨ ɩɪɨɠɟɤɬɨɪɨɜ ɱɟɪɟɡ 
ɭɞɟɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ[28]: 

 ݊ = ௉∙ா∙ௌ௉ˎ = ଴,ଷହ·ሺଶ+ଷ+ଵ଴ሻ·ଵ଴ଷ଴଴ଵ଴଴଴ = ͷͶ                               (4.22) 

ɝɞɟ Ɋ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɩɪɨɠɟɤɬɨɪɚɦɢ, ȼɬ;  
ȿ – 

ɨɫɜɟɳɟɧɧɨɫɬɶ, Ʌɤ;  
S – ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ, ɦ2;  
Ɋɥ – ɦɨɳɧɨɫɬɶɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ. 
ɉɪɢɧɢɦɚɟɦ 54 ɩɪɨɠɟɤɬɨɪɨɜ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 
ɇɚɪɭɠɧɵɟ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɩɪɨɜɨɞɚɦɢ 

ɧɚɜɵɫɨɬɟ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɩɨɥɚ, ɧɚɫɬɢɥɚ ɧɟ ɦɟɧɟɟ: 2,5 ɦ – ɧɚɞ ɪɚɛɨɱɢɦɢ 

ɦɟɫɬɚɦɢ, 3,5 ɦ – ɧɚɞ ɩɪɨɯɨɞɚɦɢ, 6ɦ – ɧɚɞ ɩɪɨɟɡɞɚɦɢ. 
Ⱦɥɹ ɩɢɬɚɧɢɹ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 

ɨɫɜɟɳɟɧɢɹɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ, ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ 220 ɜɨɥɶɬ. 
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɜɩɨɦɟɳɟɧɢɢ ɨɫɜɟɳɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚɩɪɹɠɟɧɢɟɦ 
42 ɜɨɥɶɬɚ. 

Ʉɚɛɟɥɢ ɨɬ ɝɥɚɜɧɨɝɨ ɪɭɛɢɥɶɧɢɤɚ ɞɨ ɳɢɬɨɜɵɯ ɢ ɤɪɚɧɨɜɵɯ ɪɭɛɢɥɶɧɢɤɨɜ 

ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɜ ɬɪɭɛɚɯ ɩɨ ɞɧɭ ɬɪɚɧɲɟɣ ɧɚ ɝɥɭɛɢɧɟ 0,8 ɦ. ɓɢɬɨɜɵɟ ɢ 
ɪɭɛɢɥɶɧɢɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɡɚɤɪɵɬɵɯ ɹɳɢɤɚɯ. 

– Ɋɚɫɱɟɬ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɭɠɞ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɋȽɉ ɧɚ ɫɬɚɞɢɢ ɉɉɊ ɪɚɫɯɨɞ ɜɨɞɵ (ɥ/ɫ) [28]: ܳˑ˄˜ = ܳ˒˓ + ܳхˑˊ + ܳ˒ˑˉ        (4.23) 

ɝɞɟ Qɩɪ, Qɯɨɡ, Qɩɨɠ – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ (ɥ/ɫ) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ. 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɨ ɧɨɪɦɚɬɢɜɚɦ ɟɟ ɪɚɫɯɨɞɚ 
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ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɞɧɟɜɧɭɸ ɫɦɟɧɭ ɢɫɯɨɞɹ ɢɡ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ N: ܳхˑˊ = ሺ𝑁∙௤хˑˊ∙௄ːሻ଼∙ଷ଺଴଴ = ଶ଴∙ሺଵହ+ଷ,଺ሻ∙ଶ,଻ଶ଼଼଴଴ = Ͳ,Ͳ͵ͷ ˎ/˔             (4.24) 

ɝɞɟ qɯɨɡ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ 20-25 ɥ ɞɥɹ ɩɥɨɳɚɞɤɢ ɫ ɤɚɧɚɥɢɡɚɰɢɟɣ, 10-15 ɥ ɞɥɹ ɩɥɨɳɚɞɨɤ 
ɛɟɡ ɤɚɧɚɥɢɡɚɰɢɢ; 3,6 ɥ ɧɚ ɩɪɢɟɦ ɞɭɲɚ ɨɞɧɢɦ ɪɚɛɨɬɧɢɤɨɦ, 

Ʉɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ – 2,7. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɰɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɭɯ ɫɬɪɭɣ ɢɡ ɝɢɞɪɚɧɬɨɜ ɩɨ 5ɥ/ɫ ɧɚ ɤɚɠɞɭɸ 
ɫɬɪɭɸ, ɬ.ɟ. 10 ɥ/ɫ. ܳˑ˄˜ = ܳ˒˓ + ܳхˑˊ + ܳ˒ˑˉ = Ͳ,Ͳͷͷ + ͳͲ = ͳͲ,Ͳͷͷ ˎ/˔ 

Ⱦɢɚɦɟɬɪ ɜɨɞɨɩɪɨɜɨɞɚ (ɦɦ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝐷 = √ସொˑ˄˜∙ଵ଴଴଴𝜋𝑉 = √ସ∙ଵ଴,଴ହହ∙ଵ଴଴଴ଷ,ଵସ∙ଵ,ଶ = ͳͳͲˏˏ                          (4.25) 

ɝɞɟ: 𝒱 - ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ (0,7-1,2 ɦ/ɫ) 
ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɬɪɭɛɵ D=110 ɦɦ. 
 

4.11.4  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ 
ɫɨɨɪɭɠɟɧɢɹɯ 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɦɟɧɭ ɧɚ ɨɛɴɟɤɬɟ - 24 ɱɟɥɨɜɟɤ. 
Nɪɚɛ. = 24ɱɟɥ. 
Nɨɛɳ. = (Nɪɚɛ. + NɂɌɊ + Nɫɥɭɠ. + NɆɈɉ)·k, ɝɞɟ: 
Nɪɚɛ. – ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ; 
NɂɌɊ – ɱɢɫɥɟɧɧɨɫɬɶ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ; 
Nɫɥɭɠ. – ɤɨɥɢɱɟɫɬɜɨ ɫɥɭɠɚɳɢɯ; 
NɆɈɉ –ɱɢɫɥɟɧɧɨɫɬɶ ɦɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɨɯɪɚɧɵ; 
k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɩɭɫɤɚ, ɛɨɥɟɡɧɢ, ɜɵɩɨɥɧɟɧɢɟ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ 

N = 24·100/85 = 30 ɱɟɥ. 
NɂɌɊ = 0,08· 30 = 3 ɱɟɥ. 
Nɫɥɭɠ. = 0,05· 30 = 2 ɱɟɥ. 
NɆɈɉ = 0,02· 40 = 2 ɱɟɥ. 
Nɨɛɳ. = (30+3+2+2)·1,05 = 40 ɱɟɥ. 
 

Ɍɚɛɥɢɰɚ 4.10 – ȼɟɞɨɦɨɫɬɶ ɪɚɫɱɟɬɚ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ 

№ 
ɩ/ɩ 

ȼɪɟɦɟɧɧɵɟ 
ɡɞɚɧɢɹ 

Ʉɨɥ
-ɜɨ 
ɪɚɛ
ɨɬɚ
ɸɳ
ɢɯ, 
ɱɟɥ. 

Ʉɨɥ-ɜɨ 
ɩɨɥɶɡɭɸ
ɳɢɯɫɹ 
ɞɚɧɧɵɦ 
ɩɨɦɟɳɟɧ
ɢɟɦ, % 

ɉɥɨɳɚɞɶ, ɦ2
 

Ɍɢɩ 
ɜɪɟɦɟɧɧɨɝ
ɨ ɡɞɚɧɢɹ 

Ɋɚɡɦɟ
ɪɵ 
ɡɞɚɧɢ
ɹ, ɦ 

ɇɚ 
ɨɞɧɨɝɨ 
ɪɚɛɨɬɚɸ
ɳɟɝɨ 

Ɉɛɳɚɹ 

1 2 3 4 5 6 7 8 

1. ɋɥɭɠɟɛɧɵɟ 
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1 

Ʉɨɧɬɨɪɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ 
ɪɚɛɨɬ ɫ 
ɦɟɞɩɭɧɤɬɨɦ 

4 100 4 16 

ɋɛɨɪɧɨ-

ɪɚɡɛɨɪɧɨɟ 
ɡɞɚɧɢɟ 

9×2,7 

2 Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ 1 100 7 7 
ɉɟɪɟɞɜɢɠ
ɧɨɣ ɜɚɝɨɧ 

4,5×3 

2. ɋɚɧɢɬɚɪɧɨ ɛɵɬɨɜɵɟ 

3 Ⱦɭɲɟɜɵɟ 30 50 0,54 17 

ɋɛɨɪɧɨ-

ɪɚɡɛɨɪɧɨɟ 
ɡɞɚɧɢɟ 

15×5 

4 
Ƚɚɪɞɟɪɨɛɧɚɹ ɫ 
ɭɦɵɜɚɥɶɧɢɤɨɦ 

30 70 0,7 21 

ɋɛɨɪɧɨ-

ɪɚɡɛɨɪɧɨɟ 
ɡɞɚɧɢɟ 

7,1×5,

4 

5 
ɍɛɨɪɧɚɹ ɫ 
ɭɦɵɜɚɥɶɧɢɤɨɦ 

30 100 0,1 3 Ʉɨɧɬɟɣɧɟɪ 3×3 

6 

ɉɨɦɟɳɟɧɢɹ ɞɥɹ 
ɩɪɢɧɹɬɢɹ ɩɢɳɢ ɢ 
ɨɬɞɵɯɚ 

30 50 1 30 

ɋɛɨɪɧɨ-

ɪɚɡɛɨɪɧɨɟ 
ɡɞɚɧɢɟ 

7,1×6,

4 

3. ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

7 

Ʉɥɚɞɨɜɚɹ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɦɟɥɤɢɯ 
ɢɡɞɟɥɢɣ ɢ 
ɢɧɜɟɧɬɚɪɹ 

    
ɉɟɪɟɞɜɢɠ
ɧɨɣ ɜɚɝɨɧ 

5×8,2 

      ɂɬɨɝɨ, ɦ2 240 

 

5 ɗɤɨɧɨɦɢɤɚ 

 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ: Ɂɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɢ 
ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ» ɨɩɪɟɞɟɥɟɧɚ 
ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
«ȽɊȺɇȾ - ɋɦɟɬɚ». ɋɦɟɬɚ ɫɨɫɬɚɜɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» 
ɆȾɋ 8135.2004, ɜɜɟɞɟɧɧɨɣ ɜ ɞɟɣɫɬɜɢɟ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ ɊɎ №15/1 ɨɬ 
05.03.2004 ɝɨɞɚ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 2001 ɝɨɞɚ ɩɨ ɎȿɊ-2001, Ɏɋɋɐ-2001 [24], ɫ 
ɩɟɪɟɫɱёɬɨɦ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ ɧɚ 2 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɨɜ 
ɭɞɨɪɨɠɚɧɢɹ ɤ ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɋɆɊ, ɫɨɝɥɚɫɧɨ ɉɢɫɶɦɚ Ɇɢɧɫɬɪɨɹ 
Ɋɨɫɫɢɢ ɨɬ 10.04.2019 N 12661-Ⱦȼ/09:  

- ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɪɨɱɢɯ ɨɛɴɟɤɬɨɜ =8,08. 
Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ ɧɚ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɟɧ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɧɚ ɨɫɧɨɜɚɧɢɢ [25].  

Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɫɭɦɦɭ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ, ɩɪɢɧɹɬ ɩɨ ɜɢɞɚɦ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɧɚ ɨɫɧɨɜɚɧɢɢ [26]. 

ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɧɹɬɚ ɫɨɝɥɚɫɧɨ ɆȾɋ 
8135.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɜ ɪɚɡɦɟɪɟ 2% (ɩ. 4.96); 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ) ɩɪɢɧɹɬ ɫɨɝɥɚɫɧɨ ɆȾɋ 8135.2004 
«Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
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Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɜ ɪɚɡɦɟɪɟ 20% (ɩ. 4.100). Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1.  

 

6 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɷɥɥɢɧɝɚ ɤɚɪɤɚɫɧɨɟ ɫ ɧɟɫɭɳɢɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 
ɤɨɥɨɧɧɚɦɢ. Ɏɭɧɞɚɦɟɧɬɵ ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. ɉɥɢɬɵ ɩɨɤɪɵɬɢɹ- 

ɤɪɨɜɟɥɶɧɵɟ ɫɷɧɞɜɢɱ ɩɚɧɟɥɢ. 
Ɉɫɧɨɜɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɚ, ɹɜɥɹɸɬɫɹ ɭɫɬɪɨɣɫɬɜɨ 

ɮɭɧɞɚɦɟɧɬɨɜ, ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. 
 

6.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

Ɉɪɝɚɧɢɡɚɰɢɹ ɢɜɵɩɨɥɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ[27]. 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟɨɛɴɟɤɬɚɭɱɚɫɬɧɢɤɢɧɟɫɭɬ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

 

6.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɨɛɭɫɬɪɨɣɫɬɜɭ ɢ ɫɨɞɟɪɠɚɧɢɸ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ, ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ 

 

ɍɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɣ, ɢɯ ɬɟɯɧɢɱɟɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ, ɫɚɧɢɬɚɪɧɵɯ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ.  

Ɉɫɧɨɜɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɤɨɬɨɪɨɦɭ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɣ ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟ ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɉɧɨ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ "Ɉɛ 
ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" ɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ [27]. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɢ ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɢɥɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɞɨɫɬɭɩɚ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɝɪɚɠɞɟɧɵ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ: 

  1) ɜɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 1,6 ɦ, ɚ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ - ɧɟ ɦɟɧɟɟ 1,2; 

  2) ɨɝɪɚɠɞɟɧɢɹ, ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɦɟɫɬɚɦ ɦɚɫɫɨɜɨɝɨ ɩɪɨɯɨɞɚ ɥɸɞɟɣ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɬɭ ɧɟ ɦɟɧɟɟ 2 ɦ ɢ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɩɥɨɲɧɵɦ ɡɚɳɢɬɧɵɦ 
ɤɨɡɵɪɶɤɨɦ; 

 3) ɨɝɪɚɠɞɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɟɦɨɜ, ɤɪɨɦɟ ɜɨɪɨɬ ɢ ɤɚɥɢɬɨɤ, 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢ ɡɚɩɢɪɚɟɦɵɯ ɩɨɫɥɟ ɟɝɨ 
ɨɤɨɧɱɚɧɢɹ. 
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ɍ ɜɴɟɡɞɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɯɟɦɭ 
ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɦɟɫɬ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɦɟɫɬ ɪɚɡɜɨɪɨɬɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɴɟɤɬɨɜ 
ɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɩɪ. 

ȼɧɭɬɪɟɧɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ ɢ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɞɨɪɨɠɧɵɦɢ ɡɧɚɤɚɦɢ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦɢ ɩɨɪɹɞɨɤ 
ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɚɜɢɥɚɦɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ 
ɩɨɞɯɨɞɵ ɤ ɧɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ; ɫɬɚɧɞɚɪɬɨɜ. Ɉɫɜɟɳɟɧɢɟ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ. 

Ɉɫɜɟɳɟɧɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ 
ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɚ ɪɚɛɨɬɚɸɳɢɯ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ 
ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ʉɨɥɨɞɰɵ, ɲɭɪɮɵ ɢ ɞɪɭɝɢɟ ɜɵɟɦɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɤɪɵɲɤɚɦɢ, 
ɳɢɬɚɦɢ ɢɥɢ ɨɝɪɚɠɞɟɧɵ. 

Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɢ ɩɪɨɯɨɞɵ ɤ ɧɢɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɩɟɪɟɤɪɵɬɢɹɯ, 
ɩɨɤɪɵɬɢɹɯ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 1,3 ɦ ɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɟɟ 2 ɦ ɨɬ ɝɪɚɧɢɰɵ 
ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ ɡɚɳɢɬɧɵɦɢ ɢɥɢ ɫɬɪɚɯɨɜɨɱɧɵɦɢ 
ɨɝɪɚɠɞɟɧɢɹɦɢ, ɚ ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ 2 ɦ ɫɢɝɧɚɥɶɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. 

 

6.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ 
 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚɪɹɞɭ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ 
ɩɪɚɜɢɥ ɢ ɧɨɪɦ [14] ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ 
ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɪɚɧɫɩɨɪɬɟ, ɦɟɠɨɬɪɚɫɥɟɜɵɟ ɩɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ. 

ɉɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ 
ɫɩɨɫɨɛɨɦ ɩɪɢ ɩɨɦɨɳɢ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɪɟɞɫɬɜ ɦɚɥɨɣ 
ɦɟɯɚɧɢɡɚɰɢɢ. ɉɨɞɧɢɦɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ ɝɪɭɡɵ ɜɪɭɱɧɭɸ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɧɨɪɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

ɉɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɤɚɪɬɚɦɢ, ɩɪɨɟɤɬɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɚɦɢ, 
ɧɨɪɦɚɦɢ, ɢɧɫɬɪɭɤɰɢɹɦɢ ɢ ɞɪ. ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, 
ɫɨɞɟɪɠɚɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɞɚɧɧɨɝɨ ɜɢɞɚ. 

Ⱦɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɦɟɫɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɨ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɨ ɩɨ ɫɯɟɦɟ, ɭɬɜɟɪɠɞɟɧɧɨɣ 
ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ ɩɪɟɞɩɪɢɹɬɢɹ, ɫ ɭɫɬɚɧɨɜɤɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɨɪɨɠɧɵɯ 
ɡɧɚɤɨɜ, ɚ ɬɚɤɠɟ ɡɧɚɤɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɬɪɚɧɫɩɨɪɬɟ. 
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Meɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ 
ɪɚɡɦɟɳɟɧɵ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫ ɪɨɜɧɵɦ ɩɨɤɪɵɬɢɟɦ, 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ 
ɩɥɨɳɚɞɤɚɯ ɫ ɬɜɟɪɞɵɦ ɝɪɭɧɬɨɦ, ɫɩɨɫɨɛɧɵɦ ɜɨɫɩɪɢɧɢɦɚɬɶ ɧɚɝɪɭɡɤɭ ɨɬ ɝɪɭɡɨɜ ɢ 
ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ. 

ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɝɞɟ ɜɟɞɭɬɫɹ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ, ɞɨɥɠɧɵ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ, ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɯɨɪɨɲɨ ɨɫɜɟɳɟɧɵ, 
ɫɜɨɛɨɞɧɵ ɢ ɛɟɡɨɩɚɫɧɵ ɞɥɹ ɞɜɢɠɟɧɢɹ ɩɟɲɟɯɨɞɨɜ ɢ ɬɪɚɧɫɩɨɪɬɚ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ 
ɪɚɡɦɟɳɚɬɶ ɝɪɭɡɵ ɜ ɩɪɨɯɨɞɚɯ ɢ ɩɪɨɟɡɞɚɯ. 

ɉɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

ȼɫɟ ɦɟɯɚɧɢɡɦɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ 
ɫɨɫɬɨɹɬɶ ɧɚ ɭɱɟɬɟ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɠɭɪɧɚɥɚɯ, ɤɨɬɨɪɵɟ ɯɪɚɧɹɬɫɹ ɭ ɥɢɰ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɢɯ ɢɫɩɪɚɜɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

Ƚɪɭɡɨɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɬɚɛɥɢɱɤɚɦɢ ɢ ɛɢɪɤɚɦɢ ɫ ɭɤɚɡɚɧɢɟɦ ɢɧɜɟɧɬɚɪɧɨɝɨ ɧɨɦɟɪɚ, 
ɞɨɩɭɫɬɢɦɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɢ ɞɚɬɵ ɨɱɟɪɟɞɧɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ. 

Ɇɟɯɚɧɢɡɦɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɧɚ ɫɬɟɥɥɚɠɚɯ, ɧɚɫɬɢɥɚɯ. 
Ƚɪɭɡɨɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

(ɬɚɤɟɥɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ) ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ" ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ", " ɉɪɚɜɢɥɚɦ ɛɟɡɨɩɚɫɧɨɣ 
ɪɚɛɨɬɵ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ". 

Ʉ ɫɬɪɨɩɚɥɶɧɵɦ (ɬɚɤɟɥɚɠɧɵɦ) ɪɚɛɨɬɚɦ ɨɬɧɨɫɢɬɫɹ: ɩɨɞɴɟɦ, ɩɟɪɟɦɟɳɟɧɢɟ 
ɭɫɬɚɧɨɜɤɢ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɝɪɭɡɨɜ ɫ ɩɨɦɨɳɶɸ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, 
ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɨɫɧɚɫɬɤɢ, ɩɪɨɫɬɟɣɲɢɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ 
ɜɪɭɱɧɭɸ, ɚ ɬɚɤɠɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢ 
ɨɫɜɨɛɨɠɞɟɧɢɢ ɬɚɤɟɥɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɦɟɯɚɧɢɡɦɨɜ. 

Ʉ ɫɬɪɨɩɚɥɶɧɵɦ (ɬɚɤɟɥɚɠɧɵɦ) ɪɚɛɨɬɚɦ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18 
ɥɟɬ, ɩɪɨɲɟɞɲɢɟ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɛɭɱɟɧɢɟ, 
ɢɧɫɬɪɭɤɬɚɠ, ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɨɧɢ ɞɨɥɠɧɵ 
ɡɧɚɬɶ ɩɪɚɜɢɥɚ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ 
ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ, ɟɫɥɢ ɢɦ ɫɚɦɢɦ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɧɹɬɵ ɦɟɪɵ ɩɨ 
ɭɫɬɪɚɧɟɧɢɸ ɧɚɪɭɲɟɧɢɹ ɉɪɚɜɢɥ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɛɹɡɚɧ 
ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɚɞɦɢɧɢɫɬɪɚɰɢɢ, ɨ ɜɫɟɯ ɡɚɦɟɱɟɧɧɵɯ ɢɦ ɧɚɪɭɲɟɧɢɹɯ 
ɩɪɚɜɢɥ ɢ ɢɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɨ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɥɸɞɟɣ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, 
ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɪɚɛɨɬɟ. 

 

6.4 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɦɨɧɬɚɠɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɚɤ 

ɨɬɞɟɥɶɧɵɯ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɚɤ ɱɚɫɬɟɣ ɡɞɚɧɢɹ, ɬɚɤ ɢ ɜɫɟɝɨ ɡɞɚɧɢɹ ɜ 

ɰɟɥɨɦ. ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɢ 
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ɡɚɤɪɟɩɥɟɧɵ ɜɫɟ ɦɨɧɬɚɠɧɵɟ ɫɜɹɡɢ. Ɇɨɧɬɚɠɧɵɟ ɫɜɹɡɢ ɫɧɢɦɚɸɬ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 

ɤɪɟɩɥɟɧɢɹ ɷɥɟɦɟɧɬɚ. 
ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɧɟ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɥɸɞɢ, ɧɟ ɞɨɫɬɢɝɲɢɟ 18 

ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɣɞɟɧɚ ɦɟɞɢɰɢɧɫɤɚɹ ɤɨɦɢɫɫɢɹ. 
Ʉ ɦɨɧɬɚɠɭ ɞɨɩɭɫɤɚɸɬɫɹ ɨɩɵɬɧɵɟ ɪɚɛɨɬɧɢɤɢ ɫ ɧɟɨɛɯɨɞɢɦɵɦ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɦ ɭɪɨɜɧɟɦ. 
Ɉɬɞɵɯɚɬɶ ɢ ɤɭɪɢɬɶ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɨɬɜɟɞɟɧɧɨɦ ɦɟɫɬɟ, 

ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɬɪɚɜɦɵ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 
ȼɫɟ ɪɚɛɨɱɢɟ ɨɛɹɡɚɧɵ ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ  ɩɥɨɳɚɞɤɟ ɫɬɪɨɝɨ ɜ 

ɡɚɳɢɳɟɧɧɨɣ ɤɚɫɤɟ. 
ȿɫɥɢ ɪɚɛɨɬɵ ɩɪɨɢɫɯɨɞɹɬ ɧɚ ɜɵɫɨɬɟ, ɛɨɥɟɟ 5ɦ, ɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɥɟɫɬɧɢɰɵ, 

ɫɬɪɚɯɨɜɤɚ ɜɵɫɨɬɧɢɤɚ. 
ɇɟɨɛɯɨɞɢɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɧɭɠɧɨ ɤɪɟɩɢɬɶ ɤɚɪɚɛɢɧɚɦɢ ɤ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɫɩɟɰɨɞɟɠɞɟ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɫɥɭɱɚɣɧɨɝɨ ɢɯ 
ɩɚɞɟɧɢɹ. 

 

6.5 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ 

 

Ɇɟɫɬɨ ɪɚɛɨɬɵ ɨɝɪɚɠɞɚɸɬ ɜɪɟɦɟɧɧɵɦɢ ɩɪɨɱɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɜɵɫɨɬɨɣ 

ɜ 1 ɦ ɫ ɛɨɪɬɨɜɵɦɢ ɞɨɫɤɚɦɢ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 15 ɫɦ. ɉɪɢ ɪɚɛɨɬɚɯ ɧɚ ɤɪɚɹɯ ɤɪɵɲ  

ɤɪɨɜɟɥɶɳɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɧɟɫɤɨɥɶɡɹɳɟɣ ɨɛɭɜɢ ɢ ɜ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɦ ɩɨɹɫɟ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɧɚ ɦɨɤɪɵɯ ɤɪɵɲɚɯ ɫɥɟɞɭɟɬ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢɦɟɧɹɬɶ 

ɩɟɪɟɧɨɫɧɵɟ ɫɬɪɟɦɹɧɤɢ ɫ ɧɚɲɢɬɵɦɢ ɩɥɚɧɤɚɦɢ. ɉɪɢ ɝɨɥɨɥɟɞɟ, ɝɭɫɬɨɦ ɬɭɦɚɧɟ,  
ɜɟɬɪɟ ɫɜɵɲɟ 6 ɛɚɥɥɨɜ, ɥɢɜɧɟɜɨɦ ɞɨɠɞɟ ɢɥɢ ɫɢɥɶɧɨɦ ɫɧɟɝɨɩɚɞɟ ɜɟɞɟɧɢɟ 

ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ. 
 

6.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɧɚ ɭɪɨɜɧɟ ɧɟ ɧɢɠɟ ɬɪɟɛɨɜɚɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ «ɉɪɚɜɢɥɚɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɊɎ» ɢ Ɍɟɯɧɢɱɟɫɤɨɦ ɪɟɝɥɚɦɟɧɬɟ ɨ ɬɪɟɛɨɜɚɧɢɹɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (№123-ɎɁ) [5]. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɧɚɯɨɞɹɬɫɹ ɞɜɚ ɜɵɟɡɞɚ ɫ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɨɪɨɧ ɩɥɨɳɚɞɤɢ. Ⱦɨɪɨɝɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɨɤɪɵɬɢɟ, 
ɩɪɢɝɨɞɧɨɟ ɞɥɹ ɩɪɨɟɡɞɚ ɩɨɠɚɪɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ, ɲɢɪɢɧɚ 
ɩɪɨɟɡɞɨɜ ɧɟ ɦɟɧɟɟ 6 ɦ. ȼɨɪɨɬɚ ɞɥɹ ɜɴɟɡɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 6 ɦ. 

ɍ ɜɴɟɡɞɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɜɵɜɟɲɢɜɚɸɬɫɹ ɫɯɟɦɵ ɪɚɡɦɟɳɟɧɢɹ 
ɡɞɚɧɢɣ, ɫɤɥɚɞɨɜ, ɦɟɫɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ 
ɫɜɹɡɢ, ɫɯɟɦɚ ɫɟɬɢ ɞɨɪɨɝ. 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɪɚɫɩɨɥɨɠɟɧɵ ɞɜɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɳɢɬɚ. 
Ɍɚɤ ɠɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɯɨɞɹɬɫɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɝɢɞɪɚɧɬɵ. 

 

6.7 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
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Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɭɬɜɟɪɠɞɚɸɬɫɹ 
ɡɚɤɚɡɱɢɤɨɦ ɢ ɝɟɧɟɪɚɥɶɧɵɦ ɩɨɞɪɹɞɱɢɤɨɦ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɢɯ ɫɨɛɥɸɞɟɧɢɟ 
ɧɟɫɭɬ ɪɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ.. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ, ɨɬɧɨɫɹɬɫɹ ɤ ɪɚɛɨɬɚɦ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ. 

Ⱦɥɹ ɩɪɨɯɨɞɚ ɪɚɛɨɱɢɯ ɜ ɬɪɚɧɲɟɢ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɬɪɟɦɹɧɤɢ 
ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,6 ɦ ɫ ɩɟɪɢɥɚɦɢ ɢɥɢ ɩɪɢɫɬɚɜɧɵɟ ɥɟɫɬɧɢɰɵ.  

Ɂɚɩɪɟɳɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ ɢ 
ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɩɪɢɡɦɵ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɜɵɟɦɤɢ. 

ɉɪɢ ɭɫɬɪɨɣɫɬɜɟ ɜɵɟɦɨɤ ɫ ɤɪɟɩɥɟɧɢɟɦ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɝɭɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɩɪɢɡɦɵ ɨɛɪɭɲɟɧɢɹ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɱɟɬɚɯ, 
ɭɱɢɬɵɜɚɸɳɢɯ ɩɪɨɱɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɢ ɜɟɥɢɱɢɧɭ ɧɚɝɪɭɡɤɢ. 

Ɋɚɡɪɚɛɚɬɵɜɚɬɶ ɩɟɪɟɭɜɥɚɠɧɟɧɧɵɟ ɩɟɫɱɚɧɵɟ ɝɪɭɧɬɵ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ ɩɨ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɪɨɟɤɬɚɦ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɜɨɞɨɩɨɧɢɠɟɧɢɟɦ, ɲɩɭɧɬɨɜɵɦ ɢ 
ɞɪɭɝɢɦ ɤɪɟɩɥɟɧɢɟɦ. 

ɋɬɟɧɤɢ ɬɪɚɧɲɟɣ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɡɟɦɥɟɪɨɣɧɵɦɢ ɦɚɲɢɧɚɦɢ, ɞɨɥɠɧɵ 
ɤɪɟɩɢɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɪɚɡɪɚɛɨɬɤɨɣ ɝɪɭɧɬɚ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɚ ɷɤɫɤɚɜɚɬɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɭɠɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ ɩɥɨɳɚɞɤɟ; ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ 
ɩɟɪɟɦɟɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɪɟɩɥɹɬɶ ɟɝɨ ɢɧɜɟɧɬɚɪɧɵɦɢ ɭɩɨɪɚɦɢ. ȼɨ ɜɪɟɦɹ 
ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ ɷɤɫɤɚɜɚɬɨɪ ɫɥɟɞɭɟɬ ɩɟɪɟɦɟɫɬɢɬɶ ɨɬ ɤɪɚɹ ɤɨɬɥɨɜɚɧɚ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɦɟɧɟɟ 2 ɦ, ɚ ɤɨɜɲ ɨɩɭɫɬɢɬɶ ɧɚ ɝɪɭɧɬ. 

ɉɪɢ ɪɚɛɨɬɟ ɷɤɫɤɚɜɚɬɨɪɚ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɧɚɯɨɞɢɬɶɫɹ ɥɸɞɹɦ ɜ ɪɚɞɢɭɫɟ 
ɞɟɣɫɬɜɢɹ ɷɤɫɤɚɜɚɬɨɪɚ 5 ɦ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɞɪɭɝɢɟ ɪɚɛɨɬɵ ɫɨ 
ɫɬɨɪɨɧɵ ɡɚɛɨɹ. ɋɨɜɦɟɳɚɬɶ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɫ ɞɪɭɝɢɦɢ ɪɚɛɨɬɚɦɢ ɜ ɤɨɬɥɨɜɚɧɟ 
ɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɤɚɪɬɚɦɢ ɜ 
ɉɉɊ. 

Ɉɞɧɨɫɬɨɪɨɧɧɹɹ ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɫɬɟɧ ɞɨɩɭɫɤɚɟɬɫɹ ɥɢɲɶ 
ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɱɧɨɫɬɢ. ɍɩɥɨɬɧɹɬɶ ɝɪɭɧɬ 
ɬɪɚɦɛɨɜɚɧɢɟɦ ɜɛɥɢɡɢ ɩɨɞɩɨɪɧɵɯ ɫɬɟɧ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɞɪɭɝɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɧɭɠɧɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɢ ɜ ɩɨɪɹɞɤɟ, ɭɤɚɡɚɧɧɵɦɢ ɜ ɉɉɊ. 

 

6.8 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

 

ɗɥɟɤɬɪɨɫɜɚɪɳɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɷɤɢɩɢɪɨɜɚɧ ɜ ɫɩɟɰɨɞɟɠɞɭ, ɚ ɬɚɤɠɟ ɨɛɭɜɶ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɡɚɳɢɬɭ ɨɬ ɩɨɩɚɞɚɧɢɹ ɧɚ ɬɟɥɨ 
ɪɚɫɩɥɚɜɥɟɧɧɵɯ ɱɚɫɬɢɰ ɦɟɬɚɥɥɚ. ȼ ɤɨɦɩɥɟɤɬ ɨɞɟɠɞɵ ɜɯɨɞɹɬ ɛɪɟɡɟɧɬɨɜɵɟ ɛɪɸɤɢ 
ɢ ɤɭɪɬɤɚ, ɢɦɟɸɳɢɟ ɤɚɪɦɚɧɵ ɡɚɤɪɵɬɵɟ ɫɩɟɰɢɚɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ (ɨɞɟɜɚɬɶɫɹ 
ɞɨɥɠɧɵ ɬɨɥɶɤɨ ɧɚɜɵɩɭɫɤ), ɲɧɭɪɨɜɤɚ ɨɛɭɜɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɥɨɬɧɨɣ. ɇɚ ɪɭɤɚɯ 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɚɪɨɱɧɵɟ ɩɟɪɱɚɬɤɢ. 
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Ⱦɨɥɠɧɚ ɛɵɬɶ ɩɪɨɜɟɪɟɧɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢɡɨɥɹɰɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɷɥɟɦɟɧɬɨɜ 
(ɷɥɟɤɬɪɨɤɚɛɟɥɶ) ɢ ɞɟɪɠɚɬɟɥɹ ɷɥɟɤɬɪɨɞɨɜ. 

ɉɪɨɜɟɪɹɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɡɚɡɟɦɥɟɧɢɹ ɫɥɟɞɭɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ: ɤɨɪɩɭɫɚ ɫɜɚɪɨɱɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɫɜɚɪɢɜɚɟɦɨɣ 
ɡɚɝɨɬɨɜɤɢ ɢ ɪɭɛɢɥɶɧɢɤɚ. 

ȼɫɟ ɫɨɟɞɢɧɟɧɢɹ ɤɚɛɟɥɹ ɢ ɫɜɚɪɨɱɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɞɟɠɧɵɦɢ. 
ɍ ɦɟɫɬɚ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɟ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɥɸɛɵɟ ɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ 

ɦɚɬɟɪɢɚɥɵ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɢ ɞɨ ɦɟɫɬɚ ɢɯ ɜɨɡɦɨɠɧɨɝɨ 
ɪɚɡɦɟɳɟɧɢɹ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 10 ɦɟɬɪɨɜ. 

ȼɟɫɬɢ ɪɚɛɨɬɵ ɧɚ ɨɬɤɪɵɬɨɣ ɬɟɪɪɢɬɨɪɢɢ ɩɪɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɚɯ (ɫɧɟɝ, 
ɞɨɠɞɶ) ɡɚɩɪɟɳɟɧɨ, ɩɨ ɢɯ ɡɚɜɟɪɲɟɧɢɢ ɫɜɚɪɤɚ ɪɚɡɪɟɲɟɧɚ ɬɨɥɶɤɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɪɱɚɬɨɤ, ɨɛɭɜɢ ɢ ɤɨɜɪɢɤɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ 
ɨɛɹɡɚɬɟɥɶɧɭɸ ɩɨɜɟɪɤɭ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ. 

ɉɪɢ ɡɚɦɟɧɟ ɷɥɟɤɬɪɨɞɚ ɡɚɩɪɟɳɚɟɬɫɹ ɞɨɬɪɚɝɢɜɚɬɶɫɹ ɫɜɨɛɨɞɧɨɣ ɪɭɤɨɣ ɞɨ 
ɫɜɚɪɢɜɚɟɦɨɣ ɡɚɝɨɬɨɜɤɢ 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɡɪɟɧɢɹ ɢ ɥɢɰɚ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢɦɟɧɟɧɢɟ ɡɚɳɢɬɧɵɯ 
ɦɚɫɨɤ ɢɥɢ ɳɢɬɤɨɜ, ɨɧɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɭ ɜɫɟɝɨ ɥɢɰɚ. Ɍɚɤɠɟ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɡɚɳɢɬɭ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ ɩɨɫɬɨɪɨɧɧɢɯ 
ɥɢɰ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɷɤɪɚɧɵ ɢɥɢ ɳɢɬɵ, ɧɟ 
ɞɨɩɭɫɤɚɸɳɢɟ ɨɫɥɟɩɥɟɧɢɹ ɩɨɞɪɭɱɧɵɯ ɫɜɚɪɳɢɤɚ. 

 

7 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 

7.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

 

ɐɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɞɚɧɧɨɦ 
ɪɚɡɞɟɥɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢɥɢ ɫɦɹɝɱɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ 
ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɫɱɟɬɵ ɜɵɛɪɨɫɨɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɜɵɛɪɨɫɨɜ ɨɬ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɚ ɬɚɤɠɟ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɩɵɥɢ, ɤɨɬɨɪɵɟ 
ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɤɚɥɶɤɭɥɹɬɨɪɟ ɈɇȾ-86. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɚɜɨɞɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ», ɨɰɟɧɤɚ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɚ. Ɍɚɤ ɤɚɤ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɨɛɴɟɤɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ, ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ 
ɜɢɞɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

 

7.2 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ 
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7.2.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ ɡɚɫɬɪɨɣɤɢ ɢ ɨɛɴɟɤɬɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ɍɱɚɫɬɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚɜɨɞɚ ɩɨ ɩɟɪɟɪɚɛɨɬɤɢ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ 
«ɑɟɪɧɨɝɨɪɫɤɢɣ» Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 7.1. 

  

 
Ɋɢɫɭɧɨɤ 7.1 – Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɨɞɝɨɬɨɜɤɢ ɤɚɬɟɪɨɜ 
ɢ ɹɯɬ.  

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ ɜ ɩɥɚɧɟ, ɡɞɚɧɢɟ ɛɟɡ 
ɩɨɞɜɚɥɚ. Ɉɫɧɨɜɧɵɟ ɝɚɛɚɪɢɬɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 48,0 ɦ ×36,0 ɦ; Ɉɛɳɚɹ ɩɥɨɳɚɞɶ 
ɡɞɚɧɢɹ 1728ɦ2; ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 1924ɦ2, ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ – 23377ɦ3. 

Ɏɭɧɞɚɦɟɧɬɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɬɨɥɛɱɚɬɵɟ, ɝɥɭɛɢɧɨɣ ɡɚɥɨɠɟɧɢɹ1,5ɦ, 
ɩɨɞ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɥɨɧɧɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɫɨ ɫɬɨɪɨɧɨɣ0,56ɦ, 
ɜɵɫɨɬɨɣ 20ɦɦ. ɉɨɞ ɫɬɟɧɵ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɭɫɬɪɚɢɜɚɸɬɫɹ ɮɭɧɞɚɦɟɧɬɧɵɟ 
ɛɚɥɤɢ. 

Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ, ɮɟɪɦ ɢ 
ɩɪɨɝɨɧɨɜ.  

ɋɬɟɧɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 150ɦɦ. 
ɉɨɤɪɵɬɢɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 130ɦɦ, ɩɨ 

ɫɬɚɥɶɧɵɦ ɩɪɨɝɨɧɚɦ ɢɡ ɞɜɭɬɚɜɪɚ16Ȼ2.ɉɪɨɝɨɧɵ ɨɩɢɪɚɸɬɫɹ ɧɚ ɮɟɪɦɵ ɫ ɲɚɝɨɦ 1ɦ. 
Ɏɟɪɦɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫ ɲɚɝɨɦ 6ɦ. 

ȼɨɞɨɫɬɨɤ - ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɨɬɜɨɞɚ ɜɨɞɵ ɭ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɬɟɧ 
ɭɫɬɪɚɢɜɚɸɬɫɹ ɜɨɞɨɫɬɨɱɧɵɟ ɬɪɭɛɵ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ ɞɢɚɦɟɬɪɨɦ 100ɦɦ.  

ɉɨɥɵɜ ɷɥɥɢɧɝɟ ɭɬɪɚɢɜɚɸɬɫɹ ɩɨ ɝɪɭɧɬɭ, ɩɨɤɪɵɬɢɟ - ɛɟɬɨɧɧɵɣ ɩɨɥ. 
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ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɱɟɪɟɡ ɫɜɟɬɨɚɷɪɚɰɢɨɧɧɵɣ 
ɮɨɧɚɪɶ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɤɪɚɣɧɟɦ ɩɪɨɥɟɬɟ. 

ȼɨɪɨɬɚ – ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɪɚɫɩɚɲɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ. 
Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ. Ɉɡɟɥɟɧɟɧɢɟ ɡɚɩɥɚɧɢɪɨɜɚɧɨ 

ɨɛɵɤɧɨɜɟɧɧɵɦ ɝɚɡɨɧɨɦ ɫ ɩɨɫɟɜɨɦ ɝɚɡɨɧɧɵɯ ɬɪɚɜ, ɩɨɫɚɞɤɚ ɥɢɫɬɜɟɧɧɵɯ ɞɟɪɟɜɶɟɜ, 
ɚ ɬɚɤɠɟ ɤɭɫɬɚɪɧɢɤɨɜ. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ – 1,26ɝɚ, ɩɥɨɳɚɞɶ ɡɚɫɬɪɚɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ 
– 2903ɦ2, ɩɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ – 1698ɦ2, ɩɥɨɳɚɞɶ ɬɜɟɪɞɨɝɨ ɩɨɤɪɵɬɢɹ – 7995ɦ2. 

 

7.2.2 Ʉɥɢɦɚɬ ɢ ɮɨɧɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ 

 

ȼ ɨɪɨɝɪɚɮɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɬɟɪɪɢɬɨɪɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɧɚɯɨɞɢɬɫɹ 
ɜ ɩɪɟɞɟɥɚɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɨɤɪɭɠɟɧɧɨɣ ɤɪɭɩɧɵɦɢ ɝɨɪɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ: Ʉɭɡɧɟɰɤɢɦ Ⱥɥɚɬɚɭ, ȼɨɫɬɨɱɧɵɦɢ ɢ Ɂɚɩɚɞɧɵɦɢ ɋɚɹɧɚɦɢ. 
ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɯɨɥɦɢɫɬɵɣ ɭɜɚɥɢɫɬɵɣ ɪɟɥɶɟɮ. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɯɨɥɨɞɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 
ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ. Ɋɟɡɤɢɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 
ɧɚɛɥɸɞɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɧɨ ɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. Ɂɢɦɵ 
ɦɚɥɨɫɧɟɠɧɵɟ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɞɨ 2,9 ɦ. 

Ɉɫɧɨɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɨɜ ɸɝɨ-ɡɚɩɚɞɧɨɟ. 
Ɍɟɪɪɢɬɨɪɢɹ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɢɪɨɜɚɧɢɸ 

ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɧɟɫɟɧɚ ɤ ɪɚɣɨɧɭ I, ɩɨɞɪɚɣɨɧɭ Iȼ [4]; ɪɚɫɱɟɬɧɚɹ ɡɢɦɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ -44°ɋ [4]; ɧɨɪɦɚɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɜɟɬɪɚ – 0,38 

ɤɉɚ; ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ - ɪ = 1,2 ɤɉɚ [4]; ɫɟɣɫɦɢɱɧɨɫɬɶ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ 7 
ɛɚɥɥɨɜ. 
 

Ɍɚɛɥɢɰɚ 7.1 Ɉɫɧɨɜɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ I II III IV V VI VII VIII IX X XI XII Ƚɨɞ 

ɋɪɟɞ, ɦɟɫɹɱɧɚɹ ɢ 
ɝɨɞɨɜɚɹ ɬɟɦɩ-pa 

ɜɨɡɞɭɯɚ, ɋ 

-25,5 -18,5 -8,5 2,9 10,5 17,3 19,5 16,4 9,9 1,6 -9,5 -17,9 -0,3 

ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ 
ɢ ɝɨɞɨɜɚɹ ɫɭɦɦɚ 
ɨɫɚɞɤɨɜ, ɦɦ 

6 6 6 11 36 54 64 57 41 24 11 11 327 

ɋɪɟɞɧɟɟ ɱɢɫɥɨ 
ɞɧɟɣ ɫ ɬɭɦɚɧɨɦ 

4 4 1 0,3 0,3 0,4 0,9 1 2 1 3 5 23 

ɋɪɟɞ, ɦɟɫɹɱɧ. ɢ 
ɝɨɞɨɜɚɹ 
ɨɬɧɨɫɢɬ.ɜɥɚɠɧ. 
ɜɨɡɞɭɯɚ, % 

78 78 73 61 56 64 70 72 74 72 75 78 72 

ɋɪɟɞɧɹɹ ɦɟɫɹɱɧ. ɢ 
ɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ 
ɜɟɬɪɚ, ɦ/ɫ 

2,0 2,3 2,9 3,9 4,1 3,2 2,4 2,4 2,6 3,5 3,3 2,5 2,9 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ 
ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ, 
ɪɭɦɛ. 

ɋɁ             



   

70 

 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ I II III IV V VI VII VIII IX X XI XII Ƚɨɞ 

ȼɟɪɨɹɬɧɨɫɬɶ 

ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɩɨ 
ɝɪɚɞɚɰɢɹɦ 

0-1 2-3 4-5 6-7 8-9 10-
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7.3 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 

7.3.1 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 

  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɷɥɥɢɧɝɚ ɞɥɹ ɦɚɥɨɪɚɡɦɟɪɧɵɯ ɫɭɞɨɜ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɜɵɛɪɨɫɨɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɹɜɥɹɸɬɫɹ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɤɨɬɨɪɵɯ ɜɵɛɪɚɫɵɜɚɸɬɫɹ: 

- ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɩɵɥɶ – ɨɬ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɧɬɨɜ; 
- ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɨɬ ɪɚɛɨɬɚɸɳɢɯ ɞɜɢɝɚɬɟɥɟɣ; 
- ɜɵɛɪɨɫɵ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɜɵɛɪɨɫɵ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ – ɡɚɳɢɬɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
 

7.3.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɢɧɢ ɡɚɜɨɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɫɜɚɪɤɚ 
ɲɬɭɱɧɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ ɗ-42 ɞɢɚɦɟɬɪɨɦ 4 ɢ 6 ɦɦ –934 ɤɝ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɢɡɜɟɞɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɩɪɨɜɟɞɟɧɢɹ 
ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɛɚɡ 
ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ (ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ)» [30]. 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 
ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɭɞɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɤ ɪɚɫɯɨɞɭ ɫɜɚɪɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ – 1,09ɝ/ɤɝ; 
Ɉɤɫɢɞ ɠɟɥɟɡɚ – 14,9ɝ/ɤɝ; 
ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ, ɫɨɞɟɪɠɚɳɚɹ SiO2 – 1,0ɝ/ɤɝ; 
Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ – 0,93ɝ/ɤɝ; 
Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ – 2,7ɝ/ɤɝ; 
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ – 13,3ɝ/ɤɝ. 
Ɋɚɫɱɟɬ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 3.6.1 [31]: 



   

71 

 

௜௖ܯ  = ௜݃௖ × 𝐵 × ͳͲ−଺, ˕/ˆˑˇ(7.1)  

ɝɞɟ gc
i – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

ɪɚɫɯɨɞɭɟɦɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝ/ɤɝ (ɬɚɛɥ. 3.6.1 [31]); 

ȼ – ɦɚɫɫɚ ɪɚɫɯɨɞɭɟɦɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ = 934 ɤɝ. ܯଵ௖ = ͳ,Ͳͻ × ͻ͵ͶͲ × ͳͲ−଺ = Ͳ,ͲͳͲͳͺ ˕/ˆˑˇ; ܯଶ௖ = ͳͶ,ͻ × ͻ͵ͶͲ × ͳͲ−଺ = Ͳ,ͳ͵ͻͳ ˕/ˆˑˇ; ܯଷ௖ = ͳ,Ͳ × ͻ͵ͶͲ × ͳͲ−଺ = Ͳ,ͲͲͻ͵Ͷ ˕/ˆˑˇ; ܯସ௖ = Ͳ,ͻ͵ × ͻ͵ͶͲ × ͳͲ−଺ = Ͳ,ͲͲͺ͸ͻ ˕/ˆˑˇ; ܯହ௖ = ʹ,͹ × ͻ͵ͶͲ × ͳͲ−଺ = Ͳ,Ͳʹͷʹʹ ˕/ˆˑˇ; ܯ଺௖ = ͳ͵,͵ × ͻ͵ͶͲ × ͳͲ−଺ = Ͳ,ͳʹͶʹ ˕/ˆˑˇ; 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6.2 [31]: ܩ௜௖ = 𝑔𝑖𝑐×௕𝑡×ଷ଺଴଴ , ˆ/˔(7.2)  

ɝɞɟ b – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ ɜ 
ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 10,8 ɤɝ; 

t – «ɱɢɫɬɨɟ» ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɫɜɚɪɤɭ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 1ɱ.  ܩଵ௖ = ଵ,଴ଽ×ଵ଴,଼ଵ଴×ଷ଺଴଴ = Ͳ,ͲͲͲ͵͵ˆ/˔; ܩଶ௖ = ଵସ,ଽ×ଵ଴,଼ଵ଴×ଷ଺଴଴ = Ͳ,ͲͲͶͷˆ/˔; ܩଷ௖ = ଵ,଴×ଵ଴,଼ଵ଴×ଷ଺଴଴ = Ͳ,ͲͲͲ͵ˆ/˔; ܩସ௖ = ଴,ଽଷ×ଵ଴,଼ଵ଴×ଷ଺଴଴ = Ͳ,ͲͲͲʹͺˆ/˔; ܩହ௖ = ଶ,଻×ଵ଴,଼ଵ଴×ଷ଺଴଴ = Ͳ,ͲͲͲͺͳˆ/˔; ܩ଺௖ = ଵଷ,ଷ×ଵ଴,଼ଵ଴×ଷ଺଴଴ = Ͳ,ͲͲͶˆ/˔; 

 
Ɍɚɛɥɢɰɚ 7.2 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

ɍɞɟɥɶɧɵɟ 
ɜɵɞɟɥɟɧɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ݃௜௖, ɝ/ɤɝ 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ܯ௜௖, ɬ/ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɨ 
ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ, ܩ௜௖, ɝ/ɫ 

ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ 1,09 Ͳ,ͲͳͲͳͺ Ͳ,ͲͲͲ͵͵ 

ɨɤɫɢɞ ɠɟɥɟɡɚ 14,9 Ͳ,ͳ͵ͻͳ Ͳ,ͲͲͶͷ 

ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ, 
ɫɨɞɟɪɠɚɳɚɹ SiO2 

1,0 Ͳ,ͲͲͻ͵Ͷ Ͳ,ͲͲͲ͵ 

ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ 0,93 Ͳ,ͲͲͺ͸ͻ Ͳ,ͲͲͲʹͺ 

ɞɢɨɤɫɢɞ ɚɡɨɬɚ 2,7 Ͳ,Ͳʹͷʹʹ Ͳ,ͲͲͲͺͳ 

ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 13,3 Ͳ,ͳʹͶʹ Ͳ,ͲͲͶ 

 

7.3.3 Ɋɚɫɱёɬ ɜɵɛɪɨɫɨɜ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ 

 

Ɋɚɫɱɟɬ ɜɵɞɟɥɟɧɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
(ɅɄɆ) ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) 
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ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
(ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ) [31]. 

ȽɪɭɧɬɨɜɤɚȽɎ-021 

1. Ʉɫɢɥɨɥ – 100%; 

Ⱦɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ – 43% (f2); 

Ⱦɨɥɹ ɫɭɯɨɣ ɱɚɫɬɢ – 57% (f1); 

Ɋɚɫɬɜɨɪɢɬɟɥɶ Ɋ-4 

1.Ɍɨɥɭɨɥ – 62%; 

2. Ⱥɰɟɬɨɧ – 26%; 

3. Ȼɭɬɢɥɚɰɟɬɚɬ – 12%; 

Ⱦɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ – 100% (f2); 

Ⱦɨɥɹ ɫɭɯɨɣ ɱɚɫɬɢ – 0% (f1); 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɨɦɩɨɧɟɧɬɨɜ ɅɄɆ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɜɚɥɨɜɨɝɨ 
ɜɵɛɪɨɫɚ ɩɪɢ ɨɤɪɚɫɤɟ ɢ ɫɭɲɤɟ ɩɨ ɮɨɪɦɭɥɟ 3.4.5 [31]: ܯˑ˄ = ˓ˍˑܯ +  (7.3)˛˖˔ܯ

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɨɤɪɚɫɤɢ ɩɨ 
ɮɨɪɦɭɥɟ 3.4.1 [16]: ܯˍ = ݉ × ଵ݂ × ˍߜ × ͳͲ−଻, ˕/ˆˑˇ(7.4) 

ɝɞɟ m – ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, ɤɝ; ߜˍ  – ɞɨɥɹ ɤɪɚɫɤɢ, ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ 
ɨɤɪɚɫɤɢ, %; ଵ݂ – ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɣ ɱɚɫɬɢ ɤɪɚɫɤɢ, ɜ % (ɬɚɛɥ. 3.4.2 [31]) ܯˍ = ʹ͵ͷͲ × ͷ͹ × ͵Ͳ × ͳͲ−଻ = Ͳ,Ͷ ˕/ˆˑˇ(ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ) 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɨɤɪɚɫɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 3.4.3 [31]: ܯ௣௜ˑˍ˓ = (݉ଵ × ௣݂௜௣ + ݉ × ଶ݂ × ௣݂௜௖ × ͳͲ−ଶ)ͳͲ−ହ × ߜ ′˓ × ͳͲ−ଶ, ˕/ˆˑˇ    (7.5)         

ɝɞɟ ݉ଵ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɡɚ ɝɨɞ, ɤɝ; ଶ݂ – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɤɪɚɫɤɢ ɜ % (ɬɚɛɥ. 3.4.2 [32]); ௣݂௜௣- ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɜ % 
(ɬɚɛɥ. 3.4.2 [31]); ௣݂௜௖ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɤɪɚɫɤɢ (ɝɪɭɧɬɨɜɤɢ), ɜ % (ɬɚɛɥ. 3.4.2 [31]); ߜ௣′  - ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɨɤɪɚɫɤɟ (ɬɚɛɥ. 3.4.1 [32]). 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɫɭɲɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 3.4.4 [16]: ܯ௣௜˔˖˛ = (݉ଵ × ௣݂௜௣ + ݉ × ଶ݂ × ௣݂௜௖ × ͳͲ−ଶ)ͳͲ−ହ × ߜ ′˓′ × ͳͲ−ଶ, ˕/ˆˑˇ   (7.6)         ߜ௣′′ - ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɫɭɲɤɟ (ɬɚɛɥ. 3.4.1 [16]). 

Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 

˓ˍଵ˓ˑܯ .1 = ሺͲ + ʹ͵ͷͲ × Ͷ͵ × ͳͲͲ × ͳͲ−ଶሻͳͲ−ହ × ʹͷ × ͳͲ−ଶ =Ͳ,ʹͷ͵ ˕/ˆˑˇ ܯଵ˓˔˖˛ = ሺͲ + ʹ͵ͷͲ × Ͷ͵ × ͳͲͲ × ͳͲ−ଶሻͳͲ−ହ × ͹ͷ × ͳͲ−ଶ = Ͳ,͹ͷͺ ˕/ˆˑˇ; 

Ɋɚɫɬɜɨɪɢɬɟɥɶ Ɋ-4 
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˓ˍଵ˓ˑܯ  .1 = ሺʹͲͳ × ͳͲͲ + ʹ͵ͷͲ × ͳͲͲ × ͸ʹ × ͳͲ−ଶሻͳͲ−ହ × ʹͷ × ͳͲ−ଶ =Ͳ,͵͸ ˕/ˆˑˇ ܯଵ˓˔˖˛ = ሺʹͲͳ × ͳͲͲ + ʹ͵ͷͲ × ͳͲͲ × ͸ʹ × ͳͲ−ଶሻͳͲ−ହ × ͹ͷ × ͳͲ−ଶ =ͳ,Ͳͻ ˕/ˆˑˇ; 

˓ˍଵ˓ˑܯ .2 = ሺʹͲͳ × ͳͲͲ + ʹ͵ͷͲ × ͳͲͲ × ʹ͸ × ͳͲ−ଶሻͳͲ−ହ × ʹͷ ×ͳͲ−ଶ = Ͳ,ͳͷ͵ ˕/ˆˑˇ ܯଵ˓˔˖˛ = ሺʹͲͳ × ͳͲͲ + ʹ͵ͷͲ × ͳͲͲ × ʹ͸ × ͳͲ−ଶሻͳͲ−ହ × ͹ͷ × ͳͲ−ଶ =Ͳ,Ͷ͸ ˕/ˆˑˇ; 

˓ˍଵ˓ˑܯ .3 = ሺʹͲͳ × ͳͲͲ + ʹ͵ͷͲ × ͳͲͲ × ͳʹ × ͳͲ−ଶሻͳͲ−ହ × ʹͷ ×ͳͲ−ଶ = Ͳ,Ͳ͹ͳ ˕/ˆˑˇ ܯଵ˓˔˖˛ = ሺʹͲͳ × ͳͲͲ + ʹ͵ͷͲ × ͳͲ × ͳʹ × ͳͲ−ଶሻͳͲ−ହ × ͹ͷ × ͳͲ−ଶ =Ͳ,ʹͳ͵ ˕/ˆˑˇ; 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɝ ɡɚ ɫɟɤɭɧɞɭ ɜ ɧɚɢɛɨɥɟɟ 
ɧɚɩɪɹɠɟɧɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ. Ɍɚɤɨɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɨɬɞɟɥɶɧɨ ɩɨ ɮɨɪɦɭɥɟ 3.4.6 [31]: ܩˑˍ௜ = ௉`×ଵ଴6௡𝑡ଷ଺଴଴  , ɝ/ɫ                                                                                    (7.7) 

ɝɞɟ t - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɞɟɧɶ ɜ ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɵɣ ɦɟɫɹɰ, ɱɚɫ; 
n - ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜ ɷɬɨɦ ɦɟɫɹɰɟ; ܲ` - ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɡɚ ɦɟɫɹɰ, ɜɵɞɟɥɢɜɲɢɯɫɹ ɩɪɢ ɨɤɪɚɫɤɟ ɢ ɫɭɲɤɟ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ 
ɮɨɪɦɭɥɚɦ (3.4.1, 3.4.2, 3.4.3, 3.4.4, 3.4.5 [31]). 

ˑଵ̱ܩ .1 = ଵ,଴ଵଵ×ଵ଴6/ଵଶହ×଼×ଷ଺଴଴ = Ͳ,ͷͻˆ/˔; 

ˑଶ̱ܩ .2 = ଵ,ସହ×ଵ଴6/ଵଶହ×଼×ଷ଺଴଴ = Ͳ,ͺͶˆ/˔ 

ˑଷ̱ܩ .3 = ଴,଺ଵଷ×ଵ଴6/ଵଶହ×଼×ଷ଺଴଴ = Ͳ,͵ͷˆ/˔ 

ˑସ̱ܩ .4 = ଴,ଶ଼ସ×ଵ଴6/ଵଶହ×଼×ଷ଺଴଴ = Ͳ,ͳ͸Ͷˆ/˔ 

Ɍɚɛɥɢɰɚ 7.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɅɄɆ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ (M), ɬ/ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (G), ɝ/ɫ 

Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 

Ʉɫɢɥɨɥ – 100%; 

 

1,011 

 

 

0,59 

 

Ɋɚɫɬɜɨɪɢɬɟɥɶ Ɋ-4 

Ɍɨɥɭɨɥ – 62%; 

Ⱥɰɟɬɨɧ – 26%; 

Ȼɭɬɢɥɚɰɟɬɚɬ – 12% 

 

1,45 

0,613 

0,284 

 

0,84 

0,35 

0,164 

 

7.3.4 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
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Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
«Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ) [31]. 

ɇɚ ɞɚɧɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɷɥɥɢɧɝɚ ɞɥɹ 
ɦɚɥɨɪɚɡɦɟɪɧɵɯ ɫɭɞɨɜ ɧɚɯɨɞɹɬɫɹ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ȾɗɄ-361, ɄɚɦȺɁ 5410. 

 
Ɍɚɛɥɢɰɚ 7.4 - ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɨɬ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 

ȼɵɛɪɨ
ɫɵ ɨɬ 

ɋɈ ɋɇ NO ɋ SO2 ݉ɩɪ௜௞ ݉௅௜௞ ݉𝑥𝑥௜௞ ݉ɩɪ௜௞ ݉௅௜௞ ݉𝑥𝑥௜௞ ݉ɩɪ௜௞ ݉௅௜௞ ݉𝑥𝑥௜௞݉ɩɪ௜௞ ݉௅௜௞ ݉𝑥𝑥௜௞ ݉ɩɪ௜௞ ݉௅௜௞  ݉𝑥𝑥௜௞  

ȾɗɄ-

361 
2,8 5,1 2,8 0,38 0,9 0,35 0,60 3,5 0,6 0,03 

0,2

5 
0,03 0,09 0,45 0,09 

ɄɚɦȺ
Ɂ 5410 

3 6,1 2,9 0,4 1,0 0,45 1,0 4,0 1,0 0,04 0,3 0,04 
0,11

3 
0,54 0,1 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɩɨ ɮɨɪɦɭɥɟ 2.7 [31]: ܯ௝௜ = ∑ 𝛼𝐵ሺܯଵ௜௞ + ଶ௜௞ሻܯ × ௞ܰ × 𝐷௣ × ͳͲ−଺௞௞=ଵ , ɬ/ɝɨɞ                          (7.8) 

ɝɞɟ 𝛼В = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɭɫɤɚ (ɜɵɟɡɞɚ); ௞ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ k-ɣ ɝɪɭɩɩɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢɥɢ ɜ ɩɨɦɟɳɟɧɢɢ 
ɫɬɨɹɧɤɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; 

Dp - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ (ɯɨɥɨɞɧɨɦ, ɬɟɩɥɨɦ, 
ɩɟɪɟɯɨɞɧɨɦ); ܯଵ௜௞ = ݉ɩɪ௜௞𝑡ɩɪ + ݉௅௜௞ܮଵ + ݉𝑥𝑥௜௞𝑡𝑥𝑥ଵ, ɝ                                  (7.9) ܯଶ௜௞ = ݉௅௜௞ܮଶ + ݉𝑥𝑥௜௞𝑡𝑥𝑥ଶ, ɝ                                       (7.10) 

Ʉɪɚɧ ȾɗɄ-361 

ɋɈ ܯଵ௜௞ = ʹ,ͺ × Ͷ + ͷ,ͳ × Ͳ,Ͷ + ʹ,ͺ × ͷ = ʹ͹,ʹͶɝ; ܯଶ௜௞ = ͷ,ͳ × Ͳ,Ͷ + ʹ,ͺ × ͷ = ͳ͸,ͲͶɝ; ܯ௝௜ = ∑ ͳ × ሺʹ͹,ʹͶ + ͳ͸,ͲͶሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲ͵ͺɬ/ɝɨɞ௞௞=ଵ ; 

ɋɇ ܯଵ௜௞ = Ͳ,͵ͺ × Ͷ + Ͳ,ͻ × Ͳ,Ͷ + Ͳ,͵ͷ × ͷ = ͵,͸ʹɝ; ܯଶ௜௞ = Ͳ,ͻ × Ͳ,Ͷ + Ͳ,͵ͷ × ͷ = ʹ,Ͳ͹ɝ; ܯ௝௜ = ∑ ͳ × ሺ͵,͸ʹ + ʹ,Ͳ͹ሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͲͷɬ/ɝɨɞ௞௞=ଵ ; 

NɈ ܯଵ௜௞ = Ͳ,͸ × Ͷ + ͵,ͷ × Ͳ,Ͷ + Ͳ,͸ × ͷ = ͸,ͺɝ; ܯଶ௜௞ = ͵,ͷ × Ͳ,Ͷ + Ͳ,͸ × ͷ = Ͷ,Ͷɝ; ܯ௝௜ = ∑ ͳ × ሺ͸,ͺ + Ͷ,Ͷሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͲͻ͹ɬ/ɝɨɞ௞௞=ଵ ; 

C ܯଵ௜௞ = Ͳ,Ͳ͵ × Ͷ + Ͳ,ʹͷ × Ͳ,Ͷ + Ͳ,Ͳ͵ × ͷ = ͳ,Ͷͷɝ; ܯଶ௜௞ = Ͳ,ʹͷ × Ͳ,Ͷ + Ͳ,Ͳ͵ × ͷ = Ͳ,ʹͷɝ; ܯ௝௜ = ∑ ͳ × ሺͳ,Ͷͷ + Ͳ,ʹͷሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͲͳͷɬ/ɝɨɞ௞௞=ଵ ; 
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ଵ௜௞ܯ  = Ͳ,Ͳͻ × Ͷ + Ͳ,Ͷͷ × Ͳ,Ͷ + Ͳ,Ͳͻ × ͷ = Ͳ,ͻͻɝ; ܯଶ௜௞ = Ͳ,Ͷͷ × Ͳ,Ͷ + Ͳ,Ͳͻ × ͷ = Ͳ,͸͵ɝ; ܯ௝௜ = ∑ ͳ × ሺͲ,ͻͻ + Ͳ,͸͵ሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͲͳͶɬ/ɝɨɞ௞௞=ଵ ; 

ɄɚɦȺɁ 5410 

ɋɈ ܯଵ௜௞ = ͵ × Ͷ + ͸,ͳ × Ͳ,Ͷ + ʹ,ͻ × ͷ = ʹͺ,ͻͶɝ; ܯଶ௜௞ = ͸,ͳ × Ͳ,ʹ + ʹ,ͻ × ͷ = ͳ͸,ͻͶɝ; ܯ௝௜ = ∑ ͳ × ሺʹͺ,ͻͶ + ͳ͸,ͻͶሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͲ͵͹ɬ/ɝɨɞ௞௞=ଵ ; 

ɋɇ ܯଵ௜௞ = Ͳ,Ͷ × Ͷ + ͳ,Ͳ × Ͳ,Ͷ + Ͳ,Ͷͷ × ͷ = Ͷ,ʹͷɝ; ܯଶ௜௞ = ͳ,Ͳ × Ͳ,Ͷ + Ͳ,Ͷͷ × ͷ = ʹ,͸ͷɝ; ܯ௝௜ = ∑ ͳ × ሺͶ,ʹͷ + ʹ,͸ͷሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͲ͸Ͳɬ/ɝɨɞ௞௞=ଵ ; 

NɈ ܯଵ௜௞ = ͳ,Ͳ × Ͷ + Ͷ,Ͳ × Ͳ,Ͷ + ͳ,Ͳ × ͷ = ͳͲ,͸ɝ; ܯଶ௜௞ = Ͷ,Ͳ × Ͳ,Ͷ + ͳ,Ͳ × ͷ = ͸,͸ɝ; ܯ௝௜ = ∑ ͳ × ሺͳͲ,͸ + ͸,͸ሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͳͶͻɬ/ɝɨɞ௞௞=ଵ ; 

C ܯଵ௜௞ = Ͳ,ͲͶ × Ͷ + Ͳ,͵ × Ͳ,Ͷ + Ͳ,ͲͶ × ͷ = Ͳ,͵͵͸ɝ; ܯଶ௜௞ = Ͳ,͵ × Ͳ,Ͷ + Ͳ,ͲͶ × ͷ = Ͳ,͵ʹɝ; ܯ௝௜ = ∑ ͳ × ሺͲ,͵͵͸ + Ͳ,͵ʹሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͲͲͷ͹ɬ/ɝɨɞ௞௞=ଵ ; 

SO2 ܯଵ௜௞ = Ͳ,ͳͳ͵ × Ͷ + Ͳ,ͷͶ × Ͳ,Ͷ + Ͳ,ͳ × ͷ = ͳ,ͳ͹ɝ; ܯଶ௜௞ = Ͳ,ͷͶ × Ͳ,Ͷ + Ͳ,ͳ × ͷ = Ͳ,͹ʹɝ; ܯ௝௜ = ∑ ͳ × ሺͳ,ͳ͹ + Ͳ,͹ʹሻ × ͳ × ͺ͹ × ͳͲ−଺ = Ͳ,ͲͲͲͳ͸Ͷɬ/ɝɨɞ௞௞=ଵ ; 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ܩ௜  ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 2.10 [31]: ܩ௜ = ∑ ሺ௠ɩɪ𝑖𝑘𝑡ɩɪ+௠𝐿𝑖𝑘௅భ+௠𝑥𝑥𝑖𝑘𝑡𝑥𝑥భሻ×𝑁𝑘̀𝑘𝑘=భ ଷ଺଴଴ , ɝ/ɫ                                               (7.11) 

ɝɞɟ 
i

kN - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ k-ɣ ɝɪɭɩɩɵ, ɜɵɟɡɠɚɸɳɢɯ ɫɨ ɫɬɨɹɧɤɢ ɡɚ 
1 ɱɚɫ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɜɵɟɡɞɚ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ʉɪɚɧ ȾɗɄ-361 

ɋɈ ܩ௜ = ∑ ሺଶ,଼×ସ+ହ,ଵ×଴,ସ+ଶ,଼×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲ͹ͷɝ/ɫ; 

ɋH ܩ௜ = ∑ ሺ଴,ଷ଼×ସ+଴,ଽ×଴,ସ+଴,ଷହ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͳͲɝ/ɫ; 

NO ܩ௜ = ∑ ሺ଴,଺×ସ+ଷ,ହ×଴,ସ+଴,଺×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͳͻɝ/ɫ; 

C ܩ௜ = ∑ ሺ଴,଴ଷ×ସ+଴,ଶହ×଴,ସ+଴,଴ଷ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲͶͲɝ/ɫ; 
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௜ܩ  = ∑ ሺ଴,଴ଽ×ସ+଴,ସହ×଴,ସ+଴,଴ଽ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲʹͺɝ/ɫ; 

ɄɚɦȺɁ 5410 

ɋɈ ܩ௜ = ∑ ሺଷ×ସ+଺,ଵ×଴,ସ+ଶ,ଽ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͺͲɝ/ɫ; 

ɋH ܩ௜ = ∑ ሺ଴,ସ×ସ+ଵ,଴×଴,ସ+଴,ସହ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͳʹɝ/ɫ; 

NO ܩ௜ = ∑ ሺଵ,଴×ସ+ସ,଴×଴,ସ+ଵ,଴×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲʹͻɝ/ɫ; 

C ܩ௜ = ∑ ሺ଴,଴ସ×ସ+଴,ଷ×଴,ସ+଴,଴ସ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲͲͻ͵ɝ/ɫ; 

SO2 ܩ௜ = ∑ ሺ଴,ଵଵଷ×ସ+଴,ହସ×଴,ସ+଴,ଵ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲ͵͵ɝ/ɫ; 

 
Ɍɚɛɥɢɰɚ 7.5 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
ɨɬ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ (M), ɬ/ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (G), ɝ/ɫ 

Ʉɪɚɧ ȾɗɄ-361 

ɋɈ 

ɋɇ 

NO 

C 

SO2 

 

0,0038 

0,0005 

0,00097 

0,00015 

0,00014 

 

0,0075 

0,0010 

0,0019 

0,00040 

0,00028 

ɄɚɦȺɁ 5410 

ɋɈ 

ɋɇ 

NO 

ɋ 

SO2 

 

0,00037 

0,00060 

0,00149 

0,000057 

0,000164 

 

0,0080 

0,0012 

0,0029 

0,000093 

0,00033 

 

7.4 Ɋɚɫɱɟɬ ɩɨɥɟɣ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɛɟɡ 
ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɡɚɫɬɪɨɣɤɢ 

 

(ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɇȾ - 86 ɞɥɹ ɬɨɱɟɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ) 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɪɚɫɱɟɬɚ: ɡɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɢ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ» 
 

Ɍɚɛɥɢɰɚ 7.6. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨɫɮɟɪɵ 200  

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ 1,0  

ɋɪɟɞɧɹɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ   
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    ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ 18,0  

    ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ -20,0  

ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ V* ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 5%, ɦ/ɫ 2,6  

 

Tɚɛɥɢɰɚ 7.7. Ɋɚɫɱɟɬɧɵɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 

ȼ ɦ/ɫ 0.5 V* 
 

ȼ ɞɨɥɹɯ Vm 0.5 1.0 1.5 

Ɍɚɛɥɢɰɚ 7.8. ɉɚɪɚɦɟɬɪɵ ɪɚɫɱɟɬɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ  

Ⱦɥɢɧɚ, ɦ ɒɢɪɢɧɚ, ɦ ɒɚɝ ɩɨ X, ɦ ɒɚɝ ɩɨ Y, ɦ 

72 72 6 6 

 

Ɍɚɛɥɢɰɚ 7.9. ɉɟɪɟɱɟɧɶ ɝɪɭɩɩ ɫɭɦɦɚɰɢɢ ɜɟɳɟɫɬɜ 

Ʉɨɞ ɝɪɭɩɩɵ 
Ʉɨɞɵ ɜɟɳɟɫɬɜ ɜɯɨɞɹɳɢɯ ɜ ɝɪɭɩɩɭ ɫɭɦɦɚɰɢɢ 

ȼ-ɜɨ 1 ȼ-ɜɨ 2 ȼ-ɜɨ 3 ȼ-ɜɨ 4 ȼ-ɜɨ 5 ȼ-ɜɨ 6 Ʉɨɷɮ. ɩɨɬɟɧɰ. 
1 0143 0123 2907 0342 0301 0370 1,0 

2 0616 0617 1401 1210 
  

1,0 

3 0370 0301 2907 
   

1,0 

 

Ɍɚɛɥɢɰɚ 7.10. ɉɚɪɚɦɟɬɪɵ ɢɫɬɨɱɧɢɤɨɜ 

№ 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȼɵɫɨɬɚ, 
ɦ 

Ⱦɢɚɦɟɬɪ, 
ɦ 

Ɉɛɴɟɦɧɵɣ 
ɪɚɫɯɨɞ ɝɚɡɨɜ, 
ɦ3/ɫ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɝɚɡɨɜ, °ɋ 

Ʉɨɨɪɞɢɧɚɬɚ 
X, ɦ 

Ʉɨɨɪɞɢɧɚɬɚ 
Y, ɦ 

1 
ɋɜɚɪɨɱɧɵɟ 
ɪɚɛɨɬɵ 

10,5 0,20 50,00000 25,0 50 40 

2 
Ʌɚɤɨɤɪɚɫɨɱɧɵɟ 
ɪɚɛɨɬɵ 

10,5 0,20 50,00000 25,0 50 40 

3 
Ɋɚɛɨɬɚ ɦɚɲɢɧ ɢ 
ɦɟɯɚɧɢɡɦɨɜ 

3,0 0,10 50,00000 25,0 50 50 

ȼɟɳɟɫɬɜɨ: 0143 - Ɇɚɪɝɚɧɟɰ  
ɉȾɄ, ɦɝ/ɦ3: 0,0100  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 0143 

ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

1 0,000330 0,0001 1054,7 86,7 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 1  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,000330  

ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0001  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 86,7  

ȼɟɳɟɫɬɜɨ: 0123 - Ɉɤɫɢɞ ɠɟɥɟɡɚ  
ɉȾɄ, ɦɝ/ɦ3: 0,0400  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 0123 
ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

1 0,004500 0,0005 1054,7 86,7 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 1  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,004500  
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ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0005  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 86,7  

ȼɟɳɟɫɬɜɨ: 2907 - ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ SiO2  
ɉȾɄ, ɦɝ/ɦ3: 0,1500  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 2907 
ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

1 0,000300 0,0000 1054,7 86,7 

3 0,000610 0,0000 797,2 607,0 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 2  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,000910  

ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0001  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 526,0  

ȼɟɳɟɫɬɜɨ: 0342 - Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ  
ɉȾɄ, ɦɝ/ɦ3: 0,0200  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 0342 
ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

1 0,000280 0,0001 1054,7 86,7 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 1  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,000280  

ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0001  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 86,7  

ȼɟɳɟɫɬɜɨ: 0301 - Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ  
ɉȾɄ, ɦɝ/ɦ3: 0,0650  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 0301 
ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

1 0,000810 0,0001 1054,7 86,7 

3 0,004800 0,0009 797,2 607,0 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 2  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,005610  

ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0009  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 576,0  

ȼɟɳɟɫɬɜɨ: 0370 - Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ  
ɉȾɄ, ɦɝ/ɦ3: 5,0000  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 0370 

ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

1  0,004000  0,0000  1054,7 86,7  

3  0,015500  0,0000  797,2  607,0  

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 2  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,019500  
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ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0000  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 561,0  

ȼɟɳɟɫɬɜɨ: 0616 - Ʉɫɢɥɨɥ  
ɉȾɄ, ɦɝ/ɦ3: 0,2000  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 0616 
ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

2 0,590000 0,0128 1054,7 86,7 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 1  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,590000  

ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0128  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 86,7  

ȼɟɳɟɫɬɜɨ: 0617 - Ɍɨɥɭɨɥ  
ɉȾɄ, ɦɝ/ɦ3: 0,6000  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 0617 
ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

2 0,840000 0,0061 1054,7 86,7 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 1  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,840000  

ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0061  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 86,7  

ȼɟɳɟɫɬɜɨ: 1401 - Ⱥɰɟɬɨɧ  
ɉȾɄ, ɦɝ/ɦ3: 0,3500  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 1401 

ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

2 0,350000 0,0043 1054,7 86,7 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 1  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,350000  

ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0043  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 86,7  

ȼɟɳɟɫɬɜɨ: 1210 - Ȼɭɬɢɥɚɰɟɬɚɬ  
ɉȾɄ, ɦɝ/ɦ3: 0,1000  

Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ: 1,0  

ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɨ 1210 
ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

2 0,164000 0,0071 1054,7 86,7 

ȼɫɟɝɨ ɢɫɬɨɱɧɢɤɨɜ, ɜɵɛɪɚɫɵɜɚɸɳɢɯ ɜɟɳɟɫɬɜɨ: 1  

ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɝ/ɫ: 0,164000  

ɋɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ, ɟɞ. ɉȾɄ: 0,0071  

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ ɨɩɚɫɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ: 86,7  

Ƚɪɭɩɩɚ ɫɭɦɦɚɰɢɢ: 1 - (0143, 0123, 2907, 0342, 0301, 0370)  

Ʉɨɷɮ. ɩɨɬɟɧɰɢɢɪɨɜɚɧɢɹ (Ʉɉ): 1,0  
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Ɍɚɛɥɢɰɚ 7.11. ȼɟɳɟɫɬɜɚ ɜɯɨɞɹɳɢɟ ɜ ɝɪɭɩɩɭ ɫɭɦɦɚɰɢɢ 

Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɞɤ, ɦɝ/ɦ3 Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ 

0143 Ɇɚɪɝɚɧɟɰ 0,0100 1,0 

0123 Ɉɤɫɢɞ ɠɟɥɟɡɚ 0,0400 1,0 

2907 ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ SiO2 0,1500 1,0 

0342 Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ 0,0200 1,0 

0301 Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 0,0650 1,0 

0370 Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 5,0000 1,0 

 
Ɍɚɛɥɢɰɚ 7.12. ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɚ ɝɪɭɩɩɵ 1  
Ʉɨɞ ɜɟɳɟɫɬɜɚ ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ C m, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

0143 1 0,000330 0,0001 1054,7 86,7 

0123 1 0,004500 0,0005 1054,7 86,7 

2907 1 0,000300 0,0000 1054,7 86,7 

2907 3 0,000610 0,0000 797,2 607,0 

0342 1 0,000280 0,0001 1054,7 86,7 

0301 1 0,000810 0,0001 1054,7 86,7 

0301 3 0,004800 0,0009 797,2 607,0 

0370 1 0,004000 0,0000 1054,7 86,7 

0370 3 0,015500 0,0000 797,2 607,0 

 
 

Ɍɚɛɥɢɰɚ 7.13. ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɢ ɫɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ 

Ʉɨɞ ɜɟɳɟɫɬɜɚ ȼɵɛɪɨɫ, ɝ/ɫ Cm, ɟɞ. ɉȾɄ 

0143 0,000330 0,0001 

0123 0,004500 0,0005 

2907 0,000910 0,0001 

0342 0,000280 0,0001 

0301 0,005610 0,0009 

0370 0,019500 0,0000 

ɂɌɈȽɈ 0,031130 0,0017 

ɂɌɈȽɈ ɫ ɭɱɟɬɨɦ Ʉɉ 0,031130 0,0017 

Ƚɪɭɩɩɚ ɫɭɦɦɚɰɢɢ: 2 - (0616, 0617, 1401, 1210)  

Ʉɨɷɮ. ɩɨɬɟɧɰɢɢɪɨɜɚɧɢɹ (Ʉɉ): 1,0  
 

Ɍɚɛɥɢɰɚ 7.14. ȼɟɳɟɫɬɜɚ ɜɯɨɞɹɳɢɟ ɜ ɝɪɭɩɩɭ ɫɭɦɦɚɰɢɢ 

Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɞɤ, ɦɝ/ɦ3 Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ
0616 Ʉɫɢɥɨɥ 0,2000 1,0 

0617 Ɍɨɥɭɨɥ 0,6000 1,0 

1401 Ⱥɰɟɬɨɧ 0,3500 1,0 

1210 Ȼɭɬɢɥɚɰɟɬɚɬ 0,1000 1,0 

 

Ɍɚɛɥɢɰɚ 7.15. ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɚ ɝɪɭɩɩɵ 2  
Ʉɨɞ ɜɟɳɟɫɬɜɚ ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ Cm, ɟɞ. ɉȾɄ Xm, ɦ Um, ɦ/ɫ 

0616 2 0,590000 0,0128 1054,7 86,7 

0617 2 0,840000 0,0061 1054,7 86,7 
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1401 2 0,350000 0,0043 1054,7 86,7 

1210 2 0,164000 0,0071 1054,7 86,7 

 

Ɍɚɛɥɢɰɚ 7.16. ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɢ ɫɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ 

Ʉɨɞ ɜɟɳɟɫɬɜɚ ȼɵɛɪɨɫ, ɝ/ɫ Cm, ɟɞ. ɉȾɄ 

0616 0,590000 0,0128 

0617 0,840000 0,0061 

1401 0,350000 0,0043 

1210 0,164000 0,0071 

ɂɌɈȽɈ 1,944000 0,0304 

ɂɌɈȽɈ ɫ ɭɱɟɬɨɦ Ʉɉ 1,944000 0,0304 

Ƚɪɭɩɩɚ ɫɭɦɦɚɰɢɢ: 3 - (0370, 0301, 2907)  

Ʉɨɷɮ. ɩɨɬɟɧɰɢɢɪɨɜɚɧɢɹ (Ʉɉ): 1,0  
 

Ɍɚɛɥɢɰɚ 7.17. ȼɟɳɟɫɬɜɚ ɜɯɨɞɹɳɢɟ ɜ ɝɪɭɩɩɭ ɫɭɦɦɚɰɢɢ 

Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɞɤ, ɦɝ/ɦ3 Ʉɨɷɮ. ɨɫɟɞɚɧɢɹ 

0370 Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 5,0000 1,0 

0301 Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 0,0650 1,0 

2907 ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ SiO2 0,1500 1,0 

 

Ɍɚɛɥɢɰɚ 7.18. ɂɫɬɨɱɧɢɤɢ ɜɵɛɪɚɫɵɜɚɸɳɢɟ ɜɟɳɟɫɬɜɚ ɝɪɭɩɩɵ 3  
Ʉɨɞ ɜɟɳɟɫɬɜɚ ɇɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ȼɵɛɪɨɫ, ɝ/ɫ Cm, ɟɞ. ɉȾɄ X m, ɦ U m, ɦ/ɫ 

0370 1 0,004000 0,0000 1054,7 86,7 

0370 3 0,015500 0,0000 797,2 607,0 

0301 1 0,000810 0,0001 1054,7 86,7 

0301 3 0,004800 0,0009 797,2 607,0 

2907 1 0,000300 0,0000 1054,7 86,7 

2907 3 0,000610 0,0000 797,2 607,0 

 

Ɍɚɛɥɢɰɚ 7.19. ɋɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɢ ɫɭɦɦɚ Cm ɩɨ ɜɫɟɦ ɢɫɬɨɱɧɢɤɚɦ 

Ʉɨɞ ɜɟɳɟɫɬɜɚ ȼɵɛɪɨɫ, ɝ/ɫ Cm, ɟɞ. ɉȾɄ 

0370 0,019500 0,0000 

0301 0,005610 0,0009 

2907 0,000910 0,0001 

ɂɌɈȽɈ 0,026020 0,0010 

ɂɌɈȽɈ ɫ ɭɱɟɬɨɦ Ʉɉ 0,026020 0,0010 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ȼȼ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ: ɡɚɜɨɞ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ» 

ȼɟɳɟɫɬɜɨ: Ʉɨɞ ɜɟɳɟɫɬɜɚ: 0001 ȼɟɳɟɫɬɜɨ: ɋɭɦɦɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ  
ɉȾɄ, ɦɝ/ɦ3: ɉɨ ɤɚɠɞɨɦɭ ɜɟɳɟɫɬɜɭ Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɟɞɚɧɢɹ: ɉɨ ɤɚɠɞɨɦɭ 
ɜɟɳɟɫɬɜɭ  

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ: Cmax: 0,0008  Cmin: 0,0000  

 
Ɍɚɛɥɢɰɚ 7.6 – Ɋɟɡɭɥɶɬɚɬ ɩɨ ɜɟɳɟɫɬɜɚɦ 1-3 ɢɫɬɨɱɧɢɤɚ 
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Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɳɟɫɬɜɚ Gi, ɝ/ɫ Cm, ɦɝ/ɦ3 ɉȾɄ, ɦɝ/ɦ3 

0143 Ɇɚɪɝɚɧɟɰ 0,00033 0,0001 0,01 

0123 Ɉɤɫɢɞ ɠɟɥɟɡɚ 0,0045 0,0005 0,04 

2907 ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 0,0003 0 0,15 

0342 Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ 0,00028 0,0001 0,02 

0301 Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 0,00081 0,001 0,065 

0337 Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 0,02 0 5,0 

0616 Ʉɫɢɥɨɥ 0,59 0,0128 0,2 

0621 Ɍɨɥɭɨɥ 0,84 0,0061 0,6 

1401 Ⱥɰɟɬɨɧ 0,35 0,0043 0,35 

 

ȼɵɜɨɞɵ: ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ 
ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ  ɡɚɜɨɞɚ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ». 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɟ 
ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɉȾɄ ɩɪɢ: 

 ɪɚɛɨɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ; 
 ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ; 
 ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɩɪɨɟɤɬɧɨɟ ɪɟɲɟɧɢɟ ɡɚɜɨɞɚ ɩɨ 
ɩɟɪɟɪɚɛɨɬɤɟ ɬɜɟɪɞɨɝɨ ɩɥɚɫɬɢɤɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɚɪɤɟ «ɑɟɪɧɨɝɨɪɫɤɢɣ». 

ɂɫɯɨɞɹ ɢɡ ɫɢɬɭɚɰɢɨɧɧɨɝɨ ɩɥɚɧɚ, ɛɵɥɨ ɩɪɨɪɚɛɨɬɚɧɨ ɪɚɰɢɨɧɚɥɶɧɨɟ 
ɪɚɡɦɟɳɟɧɢɟ ɨɛɴɟɤɬɚ ɧɚ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɚ ɬɚɤ ɠɟ ɩɪɨɞɭɦɚɧɨ 
ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ ɛɥɢɡɥɟɠɚɳɟɣ ɬɟɪɪɢɬɨɪɢɢ. 

Ɂɚɜɨɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɞɚɧɢɟ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ 48,0 × 36,0 ɦ ɫ 
ɤɚɪɤɚɫɧɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɢɫɬɟɦɨɣ. Ɇɚɬɟɪɢɚɥ ɤɚɪɤɚɫɚ – ɫɬɚɥɶ. ȼ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ: 
ɤɨɥɨɧɧ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ 400400 ɦɦ ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɞɜɭɫɤɚɬɧɨɣ 
ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɣ ɮɟɪɦɵ ɜɵɫɨɬɨɣ 3,15 ɦ ɢ ɩɪɨɥɟɬɨɦ 36 ɦ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ ɛɵɥ ɜɵɛɪɚɧ ɢ ɪɚɫɫɱɢɬɚɧ 
ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɤɨɥɨɧɧɵ. ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜɵɩɨɥɧɟɧ 
ɩɨɞɛɨɪ: ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɚ ɬɚɤɠɟ 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɫɨɫɬɚɜɥɟɧ ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɫɨɝɥɚɫɧɨ ɫ ɤɨɬɨɪɵɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɡɚɜɨɞɚ 
ɫɨɫɬɚɜɢɥɚ 111 ɪɚɛɨɱɢɯ ɞɧɟɣ, ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ, ɡɚɜɨɡɚ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɞɜɢɠɟɧɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɪɚɡɪɚɛɨɬɚɧ ɫɬɪɨɣɝɟɧɩɥɚɧ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɞɟɥɟ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɧɚ 
ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ, ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨ 
ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɢɥɚ ɩɨɪɹɞɤɚ 41 ɦɥɧ. ɪɭɛ. 

ȼ ɪɚɡɞɟɥɟ ɨɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ. 

ȼ ɪɚɡɞɟɥɟ ɈȼɈɋ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɢ ɩɪɨɜɟɪɤɢ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɨɬ ɫɜɚɪɨɱɧɵɯ, ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤ ɠɟ ɨɬ ɚɜɬɨɦɨɛɢɥɟɣ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
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25. ɆȾɋ 81-25.2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɭɬɜ. ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ 
ɊɎ ɨɬ 28.02.2001 № 15 "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ") [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]. – ȼɜɟɞ. 01-03-2001 // ɷɥɟɤɬɪɨɧɧɵɣ ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». – ɗɥɟɤɬɪɨɧɧɵɟ ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/456035068 

26. ɆȾɋ 81-33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – 

ȼɜɟɞ. 12-01-2004 // ɷɥɟɤɬɪɨɧɧɵɣ ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». – ɗɥɟɤɬɪɨɧɧɵɟ ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200034929 

http://docs.cntd.ru/document/1200058577
http://docs.cntd.ru/document/456035068
http://docs.cntd.ru/document/1200034929
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27. ɋɇɢɉ 12-03-2001 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ. ȼɜɟɞ. ɜɡɚɦɟɧ ɋɇɢɉ 12-03-99*; ɞɚɬɚ ɜɜɟɞ. 
1.09.2001 - Ɇɨɫɤɜɚ, 2001. 53ɫ. 

28. ɋɇɢɉ 12 – 04 – 2002 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ (ɚɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ 2010 ɝɨɞ); ɜɜɟɞ. 
2011 – 05 – 20. – Ɇ, 2011. – 157 ɫ. 

29. ɋɇɢɉ 21-01-97* ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
ȼɜɟɞ. ɜɡɚɦɟɧ ɋɇɢɉ 2.01.02-85*; ɞɚɬɚ ɜɜɟɞ. 1.01.1998. Ɇɨɫɤɜɚ.: 1998. 22ɫ. 

30. Ȼɚɛɭɲɤɢɧɚ ȿ. Ⱥ. Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ / ɫɨɫɬ. ȿ. Ⱥ. Ȼɚɛɭɲɤɢɧɚ, ȿ. ȿ. 
ɂɛɟ. – Ⱥɛɚɤɚɧ: ɪɟɞɚɤɰɢɨɧɧɨɟ ɢɡɞɚɧɢɟ ɫɟɤɬɨɪ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ, 2014. – 

36ɫ. 
31. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɪɚɫɱɟɬɧɵɦ 
ɦɟɬɨɞɨɦ). Ⱦɨɧɱɟɧɤɨ ȼ.ȼ., Ɇɚɧɭɫɚɞɠɹɧɰ ɀ.Ƚ., ɋɚɦɨɣɥɨɜɚ Ʌ.Ƚ., Ʉɭɧɢɧ ɘ.ɂ., 
ɋɨɥɧɰɟɜɚ Ƚ.ə. (ɇɂɂȺɌ), Ɋɭɡɫɤɢɣ Ⱥ.ȼ., Ʉɭɡɧɟɰɨɜ ɘ.Ɇ. (ɆȺȾɂ). 1998. – 51ɫ. 

32. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɩɨ ɜɟɥɢɱɢɧɚɦ 
ɭɞɟɥɶɧɵɯ ɜɵɞɟɥɟɧɢɣ). Ɋɚɡɪɚɛ. ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ ɢ ɭɬɜɟɪɠɞɟɧ ɩɪɢɤɚɡɨɦ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɦɢɬɟɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ №497 ɨɬ 12.11.1997. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 1999. -16ɫ. 
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