
 

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    
«_____»   _______ 2020 ɝ.         
 

 
 
    

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
08.03.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 

ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɜ ɝ. Ⱥɛɚɤɚɧɟ ɜ Ɋɏ 
ɬɟɦɚ 

 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ       ________          ɤ.ɬ.ɧ., ɞɨɰɟɧɬ          Ⱦ.Ƚ. ɉɨɪɬɧɹɝɢɧ       
                           ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ                                     
 
ȼɵɩɭɫɤɧɢɤ         __________                                           Ⱥ.ȿ. ɇɟɦɤɨɜ   

                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                                               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
 
 

                                                         Ⱥɛɚɤɚɧ 2020



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ: Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ 
ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɜ ɝ. Ⱥɛɚɤɚɧɟ ɜ Ɋɏ 

 
 
 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
 
 Ⱥɪɯɢɬɟɤɬɭɪɧɵɣ      ______________             ____ȿ.ȿ ɂɛɟ_____ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ                  ______________                  Ɋ.ȼ. ɒɚɥɝɢɧɨɜ__    
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ                ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ_  _    ______________              _Ɉ.Ɂ. ɏɚɥɢɦɨɜ__ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
_Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ __    ______________             _Ɍ.ɇ. ɉɥɨɬɧɢɤɨɜɚ_  
  ɫɬɪɨɢɬɟɥɶɫɬɜɚ    ɩɨɞɩɢɫɶ, ɞɚɬɚ                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                    
 
 
______ɈɌɢɌȻ_____________    ______________             _ȿ. Ⱥ. Ȼɚɛɭɲɤɢɧɚ__ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
_Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ____ 
_ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ_______            ______________              _ȿ.Ⱥ. Ȼɚɛɭɲɤɢɧɚ _ 
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                  ɩɨɞɩɢɫɶ, ɞɚɬɚ                   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
_ɗɤɨɧɨɦɢɤɚ_______________          ______________              _Ƚ. ȼ. ɒɭɪɵɲɟɜɚ____ 
   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) 

 

ɒɢɛɚɟɜɚ Ƚɚɥɢɧɚ ɇɢɤɨɥɚɟɜɧɚ 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɡɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ) 

 
Ɋɚɫɫɦɨɬɪɟɜ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɚ ɝɪɭɩɩɵ №              36-1 

 ɇɟɦɤɨɜ Ⱥɥɟɤɫɚɧɞɪ ȿɜɝɟɧɶɟɜɢɱ 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 

  
ȼɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ    Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ 
ɜ ɝ. Ⱥɛɚɤɚɧɟ Ɋɏ 
 
ɉɨ ɪɟɚɥɶɧɨɦɭ ɡɚɤɚɡɭ  

(ɭɤɚɡɚɬɶ ɡɚɤɚɡɱɢɤɚ, ɟɫɥɢ ɢɦɟɟɬɫɹ) 

 
ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɗȼɆ AutoCAD, ArchiCAD, Microsoft Office, ɝɪɚɧɞɋɆȿɌȺ 

(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  

«      »                              2020 ɝ.        
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ-ɮɢɥɢɚɥ ɋɎɍ 

ɢɧɫɬɢɬɭɬ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ʉɚɮɟɞɪɚ 
 
 

ɍɌȼȿɊɀȾȺɘ                       
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______  Ƚ.ɇ. ɒɢɛɚɟɜɚ 

ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
« _____»   ________  2020 ɝ. 
 

 
ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 
ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

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

 
ɋɬɭɞɟɧɬɭ (ɤɟ) ɇɟɦɤɨɜ Ⱥɥɟɤɫɚɧɞɪ ȿɜɝɟɧɶɟɜɢɱ 

(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ(ɤɢ)) 

Ƚɪɭɩɩɚ 36-1 ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 08.03.01 
(ɤɨɞ) 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ) 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɜ I ɠɢɥɨɦ 
ɪɚɣɨɧɟ ɜ ɝ. Ⱥɛɚɤɚɧɟ Ɋɏ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ       №     ɨɬ            
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ       Ⱦ.Ƚ. ɉɨɪɬɧɹɝɢɧ ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 

(ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ Ⱥɪɯɢɬɟɤɬɭɪɧɵɣ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ, ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ, 
ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɷɤɨɧɨɦɢɤɚ, ɨɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, 
ɩɥɚɤɚɬɨɜ, ɫɥɚɣɞɨɜ 2 ɥɢɫɬɚ-ɚɪɯɢɬɟɤɬɭɪɚ, 1 ɥɢɫɬ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 1 ɥɢɫɬ-
ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɨɜ, 2 ɥɢɫɬɚ-ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                                                                   ___  Ⱦ.Ƚ. ɉɨɪɬɧɹɝɢɧ 
                                                                                                                   (ɩɨɞɩɢɫɶ)                                                          (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ)    

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                                         Ⱥ,ȿ, ɇɟɦɤɨɜ 
                                                                                                              (ɩɨɞɩɢɫɶ)                                                            (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ) 

«     »                       2020 ɝ. 
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ȺɇɇɈɌȺɐɂə 

 

ɧɚ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ ɇɟɦɤɨɜ Ⱥɥɟɤɫɚɧɞɪ ȿɜɝɟɧɶɟɜɢɱ 
         (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ) 

ɧɚ ɬɟɦɭ: Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. Ⱥɛɚɤɚɧ  
 
Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɚɬɢɤɢ ɢ ɟɟ ɡɧɚчɢɦɨɫɬɶ: Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. Ⱥɛɚɤɚɧ Ɋɏ ɫɜɹɡɚɧɚ ɫ 
ɩɨɜɵɲɟɧɧɵɦ ɫɩɪɨɫɨɦ ɧɚ ɞɨɫɭɝɨɜɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. Ȼɥɚɝɨɞɚɪɹ ɪɚɡɧɨɨɛɪɚɡɢɸ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɭɫɥɭɝ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɛɭɞɟɬ ɫɩɨɫɨɛɟɧ 
ɩɪɢɜɥɟɱɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ. 

Ɋɚɫчɟɬɵ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɩɨяɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ: ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɟ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɦɨɧɨɥɢɬɧɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ: ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ ɢ ɤɨɥɨɧɧɵ 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, ArchiCAD 21, Artlantis Studio 5.0. 

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.  

 
 
 
Ⱥɜɬɨɪ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ    ____________     ɇɟɦɤɨɜ Ⱥɥɟɤɫɚɧɞɪ ȿɜɝɟɧɶɟɜɢɱ  
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ABSTRACT 
 
 

The graduation project of Nemkov Alexander Evgenievich 
                                                                          (first name, surname) 

The theme: "Shopping and entertainment complex in the 1st resident area in the 
town of Abakan RK" 

 
The relevance of the work and its importance: The actuality of the construction of 

a shopping and entertainment complex in 1st residential district of the town of Abakan 
RK is associated with increased demand for leisure activities. Due to the variety of 
services provided, the shopping and entertainment complex will be able to attract a 
large number of people. 

Calculations carried out in the explanatory note: In the explanatory 
memorandum were calculated of monolithic frame of building: monolithic slab and 
columns of foundations, calculation and selection of building materials, machines and 
mechanisms, 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, ArchiCAD 21, Artlantis Studio 5.0. 

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. 
 
 
 
 
The author of the graduation project  _____________  Nemkov Alexander Evgenievich 
                                                                           Signature                         (first name, surname) 

 
 

Project supervisor             Portnyagin Denis Gennadevich 
                                                                             Signature               (first name, surname) 
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 ȼɜɟɞɟɧɢɟ 

 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢɦɟɟɬ ɛɨɥɶɲɨɟ 
ɡɧɚɱɟɧɢɟ ɞɥɹ ɱɟɥɨɜɟɤɚ. ɂɦɟɧɧɨ ɡɞɟɫɶ ɦɨɠɧɨ ɨɬɞɨɯɧɭɬɶ ɨɬ ɪɚɛɨɱɢɯ ɞɧɟɣ, 
ɩɨɥɭɱɢɬɶ ɹɪɤɢɟ ɜɩɟɱɚɬɥɟɧɢɹ ɢ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɦɨɰɢɢ. Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɜ 
ɤɨɦɩɥɟɤɫɟ ɫɨɜɦɟɳɟɧɵ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɨɜɚɪɵ, ɬɨɜɚɪɵ ɩɟɪɜɨɣ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɭɧɤɬɵ ɫɮɟɪɵ ɭɫɥɭɝ ɜ ɨɞɧɨɦ ɦɟɫɬɟ, ɥɸɞɹɦ ɭɞɨɛɧɨ 
ɩɪɨɜɨɞɢɬɶ ɞɨɫɭɝ ɢ ɡɚɤɭɩɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɬɨɜɚɪɵ ɜ ɨɞɧɨɦ ɦɟɫɬɟ, ɷɬɨ ɷɤɨɧɨɦɢɬ 
ɫɜɨɛɨɞɧɨɟ ɜɪɟɦɹ ɧɚɫɟɥɟɧɢɹ, ɱɬɨ ɧɟ ɦɚɥɨ ɜɚɠɧɨ ɜ ɧɚɲɟ ɜɪɟɦɹ.   Ⱥɤɬɭɚɥɶɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɝɨɪɨɞɚ 
Ⱥɛɚɤɚɧ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɟɧɢɟ ɠɢɬɟɥɟɣ ɤɨɦɮɨɪɬɧɨɣ ɫɪɟɞɨɣ ɞɥɹ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɫɜɨɢɯ ɫɨɰɢɚɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ. Ȼɥɚɝɨɞɚɪɹ ɪɚɡɧɨɨɛɪɚɡɧɨɦɭ 
ɤɨɥɢɱɟɫɬɜɭ ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɭɫɥɭɝ ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɰɟɧɬɪ ɛɭɞɟɬ ɫɩɨɫɨɛɟɧ 
ɩɪɢɜɥɟɤɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ. 

ɐɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɢ ɭɝɥɭɛɥɟɧɢɟ ɡɧɚɧɢɣ 
ɩɨɥɭɱɟɧɧɵɯ ɫɬɭɞɟɧɬɚɦɢ ɡɚ ɜɫɟ ɜɪɟɦɹ ɨɛɭɱɟɧɢɹ ɜ ȼɍɁɟ, ɪɚɡɜɢɬɢɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ 
ɢ ɪɚɫɱɟɬɧɵɯ ɧɚɜɵɤɨɜ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ. 

ȼ ɡɚɞɚɱɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɜɯɨɞɹɬ: 

1.Ɋɚɡɪɚɛɨɬɤɚ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ; 
2.Ɋɚɫɱɟɬ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
3.Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ; 
4.Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 
5.Ɋɚɫɱɟɬ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
6.Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ; 
7. Ɉɛɨɫɧɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɚ. 
 
ɉɪɨɟɤɬ ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɩ ɢ ȽɈɋɌɨɜ. ȼɫɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɢ ɩɪɢɧɹɬɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɪɟɲɟɧɢɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɜɪɟɦɟɧɧɨɦɭ ɫɬɪɨɢɬɟɥɶɧɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɭ. 

 
 
1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ – ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
1.1 Ɋɟɲɟɧɢɟ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 
1.1.1 Ɉɩɢɫɚɧɢɟ ɦɟɫɬɧɵɯ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
 
ɍɱɚɫɬɨɤ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɜ ɩɟɪɜɨɦ ɠɢɥɨɦ ɪɚɣɨɧɟ, ɜ ɝɨɪɨɞɟ Ⱥɛɚɤɚɧ ɧɚ 
ɭɥɢɰɟ Ⱥɜɢɚɬɨɪɨɜ. Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɱɚɫɬɤɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɤɚɡɚɧɨ ɧɚ 
Ɋɢɫɭɧɤɟ 1.1. 
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Ɋɢɫɭɧɨɤ 1.1 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ 
 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɭɱɚɫɬɤɚ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ. ɇɚ ɡɚɫɬɪɚɢɜɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɨɥɨɠɟɧɵ: ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, 
ɩɚɪɤɨɜɨɱɧɵɟ ɦɟɫɬɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɡɨɧɚ ɨɬɞɵɯɚ, ɫɤɚɦɟɣɤɢ ɢ ɭɪɧɵ, ɮɨɧɚɪɢ. 
ɍɱɚɫɬɨɤ ɨɡɟɥɟɧёɧ ɰɜɟɬɧɢɤɚɦɢ ɢ ɤɭɫɬɚɪɧɢɤɚɦɢ ɢ ɝɚɡɨɧɨɦ. 

 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɫɬɪɚɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ: 
ɉɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ – 26 738 ɦ2; 
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 8 955 ɦ2; 
ɉɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ –4 346 ɦ2; 
ɉɥɨɳɚɞɶ ɚɫɮɚɥɶɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ – 13 437 ɦ2; 
 

 
1.1.2 ɉɨɫɬɪɨɟɧɢɟ ɪɨɡɵ ɜɟɬɪɨɜ 

 
Ɋɚɫɱɟɬ ɪɨɡɵ ɜɟɬɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥ. 3.1 [3]. ȼ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɜ 

ɱɢɫɥɢɬɟɥɟ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɜɟɬɪɨɜ (%), ɜ ɡɧɚɦɟɧɚɬɟɥɟ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ ɡɚ ɹɧɜɚɪɶ/ɢɸɥɶ (ɦ/ɫ). ȼɨ ɜɬɨɪɨɣ ɫɬɪɨɤɟ ɱɢɫɥɢɬɟɥɶ ɢ 

ɡɧɚɦɟɧɚɬɟɥɶ ɩɟɪɟɦɧɨɠɚɸɬɫɹ, ɢ ɧɚɯɨɞɢɬɫɹ ɫɭɦɦɚ ɩɨ ɫɬɪɨɤɟ. ȼ ɬɪɟɬɶɟɣ ɫɬɪɨɤɟ ɩɨ 
ɤɚɠɞɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɧɚɯɨɞɢɬɫɹ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫ ɫɭɦɦɨɣ. ɉɨ ɷɬɢɦ 
ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɞɢɚɝɪɚɦɦɚ. 1ɦɦ = 1%. 
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Ɍɚɛɥɢɰɚ 1.1 – Ɋɚɫɱɟɬ ɪɨɡɵ ɜɟɬɪɨɜ (ɹɧɜɚɪɶ) 
 

ɉɭɧɤɬ əɧɜɚɪɶ 

ɋ ɋȼ ȼ ɘȼ ɘ ɘɁ Ɂ ɋɁ 

ɝ. Ⱥɛɚɤɚɧ 19 

3,2 

1 

1,1 

1 

1,3 

7 

1,9 

15 

3,6 

36 

6,5 

11 

4 

10 

2,2         60,8 1,1 1,3 13,3 54 234 44 22 

% 14,12 0,26 0,3 3,09 12,54 54,36 1,22 5,11 

Ɍɚɛɥɢɰɚ 1.2 – Ɋɚɫɱɟɬ ɪɨɡɵ ɜɟɬɪɨɜ (ɢɸɥɶ) 
 

ɉɭɧɤɬ ɂɸɥɶ 

ɋ ɋȼ ȼ ɘȼ ɘ ɘɁ Ɂ ɋɁ 

ɝ. Ⱥɛɚɤɚɧ 29 

3,6 

8 

2,8 

6 

2,5 

8 

2,8 

15 

2,8 

17 

4,3 

10 

3,8 

7 

3,3         104,4 22,4 15 22,4 42 73,1 38 23,1 

% 30,67 6,58 4,41 6,58 12,34 21,47 11,16 6,79 

 
 
 

 
 

 
Ɋɢɫɭɧɨɤ 1.2 – Ⱦɢɚɝɪɚɦɦɚ ɪɨɡɵ ɜɟɬɪɨɜ 
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1.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ 
 
 

Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɢɦɟɟɬ ɱɟɬɵɪɟ ɷɬɚɠɚ. ȼɵɫɨɬɚ ɩɟɪɜɨɝɨ, 
ɜɬɨɪɨɝɨ, ɬɪɟɬɶɟɝɨ ɢ ɱɟɬɜɟɪɬɨɝɨ ɷɬɚɠɚ ɫɨɫɬɚɜɥɹɟɬ 4,3ɦ.  

 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ-ɫɭɩɟɪɦɚɪɤɟɬ, ɤɚɛɢɧɟɬ ɩɟɪɫɨɧɚɥɚ, ɥɢɮɬ, 
ɋɥɭɠɟɛɧɵɣ ɬɭɚɥɟɬ, ɤɚɛɢɧɟɬ ɨɯɪɚɧɵ, ɩɨɠɚɪɧɚɹ ɥɟɫɬɧɢɰɚ, ɩɭɧɤɬ ɩɪɢɟɦɚ 

ɬɨɜɚɪɚ, ɬɨɪɝɨɜɨɟ ɩɨɦɟɳɟɧɢɟ, ɨɛɳɟɫɬɜɟɧɧɚɹ ɡɨɧɚ. 
ɇɚ ɜɬɨɪɨɦ ɷɬɚɠɟ-ɫ/ɭ ɦɭɠɫɤɨɣ, ɫ/ɭ ɠɟɧɫɤɢɣ, ɬɨɪɝɨɜɵɟ ɩɨɦɟɳɟɧɢɹ, ɬɪɢ 

ɤɨɮɟ, ɥɢɮɬ, ɩɨɠɚɪɧɚɹ ɥɟɫɬɧɢɰɚ, ɨɛɳɟɫɬɜɟɧɧɚɹ ɡɨɧɚ.  
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɠɟ-ɛɚɬɭɬɧɵɣ ɰɟɧɬɪ, ɛɚɬɭɬɧɚɹ ɡɨɧɚ, ɢɝɪɨɜɚɹ ɡɨɧɚ, 

ɪɚɡɞɟɜɚɥɤɚ ɦɭɠɫɤɚɹ, ɪɚɡɞɟɜɚɥɤɚ ɠɟɧɫɤɚɹ, ɢɝɪɨɜɚɹ ɡɨɧɚ, ɤɢɧɨ ɤɨɮɟ, ɥɢɮɬ, 
ɩɨɠɚɪɧɚɹ ɥɟɫɬɧɢɰɚ, ɨɛɳɟɫɬɜɟɧɧɚɹ ɡɨɧɚ, ɢɝɪɨɜɚɹ ɡɨɧɚ, ɫ/ɭ ɦɭɠɫɤɨɣ, ɫ/ɭ 
ɠɟɧɫɤɢɣ. 

ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɠɟ-ɤɥɭɛ ɪɚɡɜɢɬɢɹ, ɡɚɥ ɢɫɤɭɫɫɬɜɚ, ɤɢɧɨɡɚɥ, ɨɛɳɟɫɬɜɟɧɧɚɹ 
ɡɨɧɚ, ɫ/ɭ ɦɭɠɫɤɨɣ, ɫ/ɭ ɠɟɧɫɤɢɣ. 

ɉɥɚɧɢɪɨɜɨɱɧɨɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɡɦɟɳɟɧɢɟ, ɟɝɨ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɞɥɹ 
ɤɨɦɮɨɪɬɧɨɝɨ ɢ ɭɞɨɛɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɞɚɧɢɹ ɩɨɫɟɬɢɬɟɥɹɦɢ ɢ ɪɚɛɨɬɚɸɳɢɦ 
ɩɟɪɫɨɧɚɥɨɦ. 

Ⱦɥɹ ɫɜɹɡɢ ɦɟɠɞɭ ɷɬɚɠɚɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 4 ɥɟɫɬɧɢɰɵ, ɷɫɤɚɥɚɬɨɪ ɢ ɥɢɮɬ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ. 

ɉɨɦɟɳɟɧɢɹ ɫ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ ɢɦɟɸɬ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ. 

              Ʉɥɚɫɫ ɡɞɚɧɢɹ – II; 
Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ɏ 3.1; 
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɄɈ; 
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ – III ; 

 
1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ 

 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɪɟɲɟɧɢɸ ɹɜɥɹɟɬɫɹ ɤɚɪɤɚɫɧɵɦ, ɫ ɲɚɝɨɦ ɤɨɥɨɧɧ 12 ɦ. 
            Ɏɭɧɞɚɦɟɧɬɵ ɛɵɥɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 

ɫɬɨɥɛɱɚɬɵɟ. ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɰɟɧɬɪɚɥɶɧɭɸ ɧɚɢɛɨɥɟɟ 
ɧɚɝɪɭɠɟɧɧɭɸ ɤɨɥɨɧɧɭ 1,6ɦ-1,6ɦ, ɜɵɫɨɬɚ ɩɨɞɨɲɜɵ 300ɦɦ, ɩɨ ɫɪɟɞɧɟɣ ɤɨɥɨɧɧɟ 
1,3ɦ-1,3ɦ ɜɵɫɨɬɚ 300ɦɦ, ɩɨ ɤɪɚɣɧɟɣ ɤɨɥɨɧɧɟ 1,3ɦ-1,3ɦ ɜɵɫɨɬɚ 300ɦɦ. 

             Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɫɨɫɬɨɹɳɢɯ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɥɨɧɧ ɢ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ. 

             ɋɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. Ɉɛɳɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɵ 1190 
ɦɦ. 

             ɉɟɪɟɝɨɪɨɞɤɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɟɤɥɚ, ɬɨɥɳɢɧɨɣ 12 ɦɦ.  
             Ʉɨɥɨɧɧɵ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 400ɯ400 ɦɦ.  
             Ʌɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɥɟɫɬɧɢɱɧɚɹ ɩɥɨɳɚɞɤɚ 

ɢɡ ɦɨɧɨɥɢɬɚ. 
               Ʉɪɨɜɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ.  
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               ɉɨɥɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ. 
Ʌɢɮɬ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɥɢɮɬ. Ƚɚɛɚɪɢɬɵ ɥɢɮɬɚ 2,6 

ɦɯ2,6 ɦ. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɥɢɮɬɚ 1600ɤɝ. 
Ʉɪɨɜɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ.  

ɉɨɥɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ.[8] 
Ɉɤɧɚ ɜ ɡɞɚɧɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɜɢɬɪɚɠɧɨɟ ɨɫɬɟɤɥɟɧɢɟ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ ɩɨ [12]. ɍɫɬɚɧɨɜɤɚ ɜɢɬɪɚɠɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ 
ɡɚɳɢɬɭ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɥɚɝɢ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɜɢɬɪɚɠɟɣ. 

Ⱦɜɟɪɢ. Ⱦɜɟɪɧɵɟ ɩɨɥɨɬɧɚ: ɨɞɧɨɩɨɥɶɧɵɟ – ɲɢɪɢɧɨɣ ɦɦ, 980 ɦɦ, 
ɜɵɫɨɬɨɣ 
2100 ɦɦ, ɞɜɭɩɨɥɶɧɵɟ ɞɜɟɪɢ – ɲɢɪɢɧɨɣ 2000 ɦɦ, ɜɵɫɨɬɨɣ 3000 ɦɦ. 
  

1.4.1. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: Ⱥɛɚɤɚɧ 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ: φɜ=55% 
ȼɢɞ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ. 
Ɋɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ: 

tɜ=20°C 
Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ. 
ɍɫɬɪɨɣɫɬɜɨ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.3 

 

 

Ɋɢɫɭɧɨɤ 1.3 – Ɋɚɡɪɟɡ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

ɋɨɫɬɚɜ ɦɚɬɟɪɢɚɥɨɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ1.3. 
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Ɍɚɛɥɢɰɚ 1.3 – ɋɨɫɬɚɜ ɦɚɬɟɪɢɚɥɨɜ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɟɣ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɉɥɨɬɧɨɫɬɶ   , ɤɝ/ɦ3 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  , ȼɬ/(ɦ2∙oɋ) 

Ɍɨɥɳɢɧɚ 
ɫɥɨɹ  , ɦɦ 

1 Веɪхнɢɣ ПВХ лɢɫɬ 7820 0,58 50 
2 ɇɢɠɧɢɣ ɉȼɏ ɥɢɫɬ 7820 0.58 50 
3 ɍɬɟɩɥɢɬɟɥɶ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 120 0,036 ɯ 

 

ɉɨ ɮɨɪɦɭɥɟ 5.2. [4] ɨɩɪɟɞɟɥɢɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ:                  ;         (1.1)                                      , 

ɝɞɟ              – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɯɞɭɯɚ,    , ɩɟɪɢɨɞɚ ɫɨ 

ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ       (ɬɚɛɥɢɰɚ 3.1 [4]);         – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬɤɢ, ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ       (ɬɚɛɥɢɰɚ 3.1 [4]);             – ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ,    , 

ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ. 

Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ ɢɡ ɩ. 5.2, 

ɬɚɛɥ. 3 [5]            ;                     (1.2)                             , 

ɝɞɟ    – ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, oɋ∙ɫɭɬ/ɝɨɞ; 

a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 

ɬɚɛɥɢɰɵ 3 [5] ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ (ɚ=0,00035, b=1.4). 

Ɉɩɪɟɞɟɥɢɦ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨ ɮɨɪɦɭɥɟ 5.4 [4]:                           ;                            (1.3) 

ɝɞɟ                  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ. 4 [4];                 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ. 6 [4];           – ɬɨɥɳɢɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɥɨɹ, ɦ;          – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɥɨɹ, 

ȼɬ/ɦ °ɋ. 
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                                     ;                                                                    (1.4)            ;                                                                   . 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 94 ɦɦ. 

1.4.2. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɨɜɟɥɶɧɵɯ ɩɨɤɪɵɬɢɣ 

Ɋɚɫɱɟɬ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ. ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.4 

 

Ɋɢɫɭɧɨɤ 1.4 – Ɋɚɡɪɟɡ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ 

ɋɨɫɬɚɜ ɦɚɬɟɪɢɚɥɨɜ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ1.4. 

Ɍɚɛɥɢɰɚ 1.4 – ɋɨɫɬɚɜ ɦɚɬɟɪɢɚɥɨɜ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɚ 

ɉɥɨɬɧɨɫɬɶ   , ɤɝ/ɦ3 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  , ȼɬ/(ɦ2∙oɋ) 

Ɍɨɥɳɢɧɚ ɫɥɨɹ  , 
ɦɦ 

1 Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ 
ɤɨɜɟɪ 

520 0,17 6,5 

2 Ȼɟɬɨɧɧɚɹ ɫɬɹɠɤɚ 400 0,76 70 
3 ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ  40 0.035 x 
4 Ɇɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ 

ɩɟɪɟɤɪɵɬɢɹ  
2500 2,4 150 

 

ɉɨ ɮɨɪɦɭɥɟ 5.2. [4] ɨɩɪɟɞɟɥɢɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ:                  ;                     (1.5)                                      , 
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ɝɞɟ              – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɯɞɭɯɚ,    , ɩɟɪɢɨɞɚ ɫɨ 
ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ       (ɬɚɛɥɢɰɚ 3.1 [4]);         – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬɤɢ, ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ       (ɬɚɛɥɢɰɚ 3.1 [4]);             – ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ,    , 
ɩɪɢɧɢɦɚɟɦɚɹ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ. 

Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ ɢɡ ɩ. 5.2, 
ɬɚɛɥ. 3 [4]            ;                     (1.6)                            , 

ɝɞɟ    – ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, oɋ∙ɫɭɬ/ɝɨɞ; 
a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 

ɬɚɛɥɢɰɵ 3 [5] ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ (ɚ=0,00035, b=1,7). 
Ɉɩɪɟɞɟɥɢɦ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɨ ɮɨɪɦɭɥɟ 5.4 [5]:                           ;                            (1.7) 

 
ɝɞɟ                  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ. 4 [4];                 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ. 6 [4];           – ɬɨɥɳɢɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɥɨɹ, ɦ;          – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɥɨɹ, 
ȼɬ/ɦ °ɋ.                                                          ;            ;                      . 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ150ɦɦ. 
Ɉɛɳɚɹ ɬɨɥɳɢɧɚ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ ɪɚɜɧɚ: 
                                   .                                  (1.8) 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ 307 ɦɦ. 

1.5. ɇɚɪɭɠɧɚɹ ɢ ɜɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ: ɫɬɨɟɱɧɨ-ɪɢɝɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɫɬɟɤɥɟɧɢɹ ɮɚɫɚɞɚ ɫ ɷɥɟɦɟɧɬɚɦɢ 
ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ. ɋɨ ɫɬɨɪɨɧɵ ɨɫɧɨɜɧɨɝɨ ɜɢɞɚ ɡɞɚɧɢɹ 
ɫɬɟɤɥɹɧɧɵɟ ɜɢɬɪɚɠɢ ɢɦɟɸɬ ɡɟɪɤɚɥɶɧɭɸ ɬɨɧɢɪɨɜɤɭ ɢ ɧɚɥɨɠɟɧɧɭɸ.  

ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɭɱɟɬɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɩɨɦɟɳɟɧɢɣ ɢ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɭɞɨɛɫɬɜɚ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ, ɩɨɠɚɪɧɵɯ 
ɧɨɪɦ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɢ. 

ɉɨɦɟɳɟɧɢɹ ɫɚɧɭɡɥɨɜ, ɪɚɡɞɟɜɚɥɨɤ, ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɤɢɧɨɬɟɚɬɪ 
ɜɵɥɨɠɟɧɵ ɢɯ ɤɢɪɩɢɱɚ, ɨɬɲɬɭɤɚɬɭɪɟɧɵ ɢ ɩɨɤɪɚɲɟɧɵ. ɇɚ ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɚɧɟɫɟɧɚ ɨɝɧɟɡɚɳɢɬɧɚɹ ɤɪɚɫɤɚ. 
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ȼɫɟ ɢɝɪɨɜɵɟ ɢ ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɩɨɦɟɳɟɧɢɹ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɫɷɧɞɜɢɱ 
ɩɚɧɟɥɢ ɩɪɢɨɛɪɟɥɢ ɛɟɥɵɣ ɰɜɟɬ. 

Ʉɢɧɨɬɟɚɬɪ ɡɚɳɢɳɟɧ ɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 
 
1.6. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
 
Ɂɞɚɧɢɹ ɨɬɧɨɫɢɬɫɹ ɤɨ II I ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ [5]. ȼ ɉɪɨɟɤɬɢɪɭɟɦɨɦ 

ɡɞɚɧɢɟ ɢɦɟɟɬɫɹ 2 ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɜɵɯɨɞɨɜ: 2 ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɚ 
ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ. Ʌɟɫɬɧɢɰɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ. 
ɒɢɪɢɧɚ ɦɚɪɲɚ ɛɵɥɚ ɩɪɢɧɹɬɚ 1800 ɦɦ.  

 
2 ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

2.1 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 

Ɂɞɚɧɢɟ «Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ» ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ 
ɤɚɪɤɚɫɧɵɦ.  

ɉɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɨɜɦɟɫɬɧɨɣ 
ɪɚɛɨɬɨɣ ɦɨɧɨɥɢɬɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ ɫ ɦɨɧɨɥɢɬɧɵɦ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ 
ɩɟɪɟɤɪɵɬɢɟɦ.  

Ɉɛɳɚɹ ɜɵɫɨɬɚ ɡɞɚɧɢɹ – 17,2 ɦ; 

Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ – 4 ɧɚɞɡɟɦɧɵɯ; 

ȼɵɫɨɬɚ ɷɬɚɠɟɣ – 4 ɦ.  

2.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɦɟɠɞɭɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɢ ɩɨɤɪɵɬɢɟ ɡɞɚɧɢɟ 
ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɟɪɟɤɪɵɬɢɟ ɢ ɩɨɤɪɵɬɢɟ 

№ 
ɩ/ɩ 

ȼɢɞ ɧɚɝɪɭɡɤɢ ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɢ, γf 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɤɇ/ɦ2 
Ɇɟɠɞɭɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ 

1 Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ 
δ= 10 ɦɦ, ρ= 1800 ɤɝ/ɦ3 

(0,01ɯ14) 

 
0,14 

 
1,3  

(ɬɚɛɥɢɰɚ 7.1[9]) 

 
0,182 

2 ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɣ ɪɚɫɬɜɨɪ  
δ= 40 ɦɦ, ρ= 2200 ɤɝ/ɦ3 

(0,04ɯ22) 

 
 

0,88 

 
 

1,1  
(ɬɚɛɥɢɰɚ 7.1[9]) 

 
 

0,968 

 ɂɬɨɝɨ: 1,06  1,202 
 
1 

ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
ɗɬɚɠɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ  
(ɬ. 8.3 [9]) 

 
2,0 

 
1,2  

(ɩ.8.2.2 [9]) 

 
2,4 

 Ⱦɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɚɹ    
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1 ɧɚɝɪɭɡɤɚ: 
ɉɟɪɟɝɨɪɨɞɤɢ 
(ɩ. 8.2.2 [9]) 

 
0,5  

 
1,3  

(ɩ.8.2.2 [9]) 

 
0,65 

ɉɨɤɪɵɬɢɟ 
1 Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɤɨɜɟɪ 

δ= 65 ɦɦ, ρ= 5,2 ɤɝ/ɦ3 

(0,065ɯ0,52) 

 
0,338 

 
1,3 

(ɬɚɛɥɢɰɚ 7.1[9]) 

 
0,4394 

2 Ȼɟɬɨɧɧɚɹ ɫɬɹɠɤɚ 
δ= 70 ɦɦ, ρ= 2200 ɤɝ/ɦ3 

(0,07ɯ22) 

 
1,54 

 

 
1,1  

(ɬɚɛɥɢɰɚ 7.1[9]) 

 
1,694 

3 ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ  
δ= 150 ɦɦ, ρ= 40 ɤɝ/ɦ3 

(0,15ɯ0,4) 

 
0,06 

 

 
1,3 

(ɬɚɛɥɢɰɚ 7.1[9]) 

 
0,078 

4 ɉɚɪɨɢɡɨɥɹɰɢɹ 
δ= 0,16 ɦɦ, ρ= 1,5 ɤɝ/ɦ3 

(0,0016ɯ0,15) 

 
0,0024 

 
1,3 

(ɬɚɛɥɢɰɚ 7.1[9]) 

 
0,00312 

 ɂɬɨɝɨ: 0,48448  0,541824 
 
1 

ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
ɉɨɤɪɵɬɢɟ 
(ɬɚɛɥɢɰɚ 8.3 [9]) 

 
0,5 

 
1,3 

 (ɩ.8.2.2 [9]) 

 
0,65 

 

2.2.1 ɋɧɟɝɨɜɵɟ ɧɚɝɪɭɡɤɚ 
 
ɋɛɨɪ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼɟɋɌ,  ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ SCAD Office 21.1  
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [9]). 
Ɋɚɫɱɟɬ ɞɥɹ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ ɧɚ ɨɬɦ. 17,2 ɦ. ɜɵɩɨɥɧɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 
Ɍɚɛɥɢɰɚ 2.2 - ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɪɚɫɱɟɬɚ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɝɪɚɦɦɟ ȼɟɋɌ, 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD Office.  
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɇɟɫɬɧɨɫɬɶ 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɢ 

0,824 ɤɇ/ɦ2 

Ɍɢɩ ɦɟɫɬɧɨɫɬɢ B - Ƚɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɥɟɫɧɵɟ 
ɦɚɫɫɢɜɵ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɨɫɬɢ, 

ɪɚɜɧɨɦɟɪɧɨ ɩɨɤɪɵɬɵɟ ɩɪɟɩɹɬɫɬɜɢɹɦɢ 
ɜɵɫɨɬɨɣ ɛɨɥɟɟ 10 ɦ 

 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɡɢɦɨɣ 2 ɦ/ɫɟɤ 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -20 °C 

Ɂɞɚɧɢɟ 

 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ H 17,2 ɦ 
ɒɢɪɢɧɚ ɡɞɚɧɢɹ B 72 ɦ 

h 0 ɦ 
α 0 ɝɪɚɞ 
L 132 ɦ 
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ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɇɟɭɬɟɩɥɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫ 
ɩɨɜɵɲɟɧɧɵɦ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ 

ɇɟɬ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ γf 

1,4  

 

 
Ɋɢɫɭɧɨɤ 2.1 - Ɋɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ (ɤɇ/ɦ2) 

 
Ɋɚɫɱɟɬ ɞɥɹ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ ɧɚ ɨɬɦ. 12,9 ɦ. ɜɵɩɨɥɧɟɧ ɜ ɬɚɛɥɢɰɟ 2.3. 
Ɍɚɛɥɢɰɚ 2.3 - ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɪɚɫɱɟɬɚ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɝɪɚɦɦɟ ȼɟɋɌ, 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD Office.  
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɇɟɫɬɧɨɫɬɶ 

ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ II   
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ 

ɧɚɝɪɭɡɤɢ 
0,824 ɤɇ/ɦ2 

Ɍɢɩ ɦɟɫɬɧɨɫɬɢ B - Ƚɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɥɟɫɧɵɟ 
ɦɚɫɫɢɜɵ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɨɫɬɢ, 

ɪɚɜɧɨɦɟɪɧɨ ɩɨɤɪɵɬɵɟ ɩɪɟɩɹɬɫɬɜɢɹɦɢ 
ɜɵɫɨɬɨɣ ɛɨɥɟɟ 10 ɦ 

 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɡɢɦɨɣ 2 ɦ/ɫɟɤ 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -20 °C 

Ɂɞɚɧɢɟ 

 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ H 12,9 ɦ 
ɒɢɪɢɧɚ ɡɞɚɧɢɹ B 72 ɦ 

h 0 ɦ 
ɇɟɭɬɟɩɥɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫ 

ɩɨɜɵɲɟɧɧɵɦ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ 
ɇɟɬ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ γf 

1,4  

 

0,635(0,889)
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Ɋɢɫɭɧɨɤ 2.2- Ɋɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ (ɤɇ/ɦ2 

 
2.2.2 ȼɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ  
 
ɋɛɨɪ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼɟɋɌ, ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ SCAD Office. 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜ ɬɚɛɥɢɰɟ 2.5-2.7. 
 
Ɍɚɛɥɢɰɚ 2.5 - ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɪɚɫɱɟɬɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɜ ɩɪɨɝɪɚɦɦɟ ȼɟɋɌ, 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD Office.  
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ III  
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 0,373 ɤɇ/ɦ2 
Ɍɢɩ ɦɟɫɬɧɨɫɬɢ B - ɝɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɥɟɫɧɵɟ 

ɦɚɫɫɢɜɵ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɨɫɬɢ, ɪɚɜɧɨɦɟɪɧɨ 
ɩɨɤɪɵɬɵɟ ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 
10 ɦ 

Ɍɢɩ ɫɨɨɪɭɠɟɧɢɹ ȼɟɪɬɢɤɚɥɶɧɵɟ ɢ ɨɬɤɥɨɧɹɸɳɢɟɫɹ ɨɬ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 15° 
ɩɨɜɟɪɯɧɨɫɬɢ 

ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 1 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ γf  1,4 
ɇ 17,2 ɦ 
 

 
 Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ.  

Ɍɚɛɥɢɰɚ 2.6 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɜ 
ɩɪɨɝɪɚɦɦɟ ȼɟɋɌ, ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD Office. 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ (ɤɇ/ɦ2) Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ (ɤɇ/ɦ2) 
0 0,149 0,209 

12,9 0,214 0,300 
17,2 0,241 0,337 

 

 
Ɋɢɫɭɧɨɤ 2.5 – ɋɯɟɦɚ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ.  

0,641(0,898)
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Ɍɚɛɥɢɰɚ 2.7 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 
ɜ ɩɪɨɝɪɚɦɦɟ ȼɟɋɌ, ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD Office. 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ (ɤɇ/ɦ2) Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ (ɤɇ/ɦ2) 
0 -0,112 -0,157 

12,9 -0,160 -0,225 
17,2 -0,181 -0,253 

 
2.3 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɡɞɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ  ɤɨɦɩɥɟɤɫɟ SCAD Office. 

 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɦɨɞɟɥɢ, 

ɫɨɫɬɨɹɳɟɣ ɢɡ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɥɚɫɬɢɧɱɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɤɪɵɬɢɹ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɥɚɫɬɢɧɱɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɫɬɟɧ. ɋɬɟɪɠɧɟɜɵɟ ɷɥɟɦɟɧɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɡ ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɨɥɨɧɧ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɛɚɥɨɤ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɚɡɧɚɱɚɟɦ ɫɥɟɞɭɸɳɢɟ ɠɟɫɬɤɨɫɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ:  
- ɤɨɥɨɧɧɵ, 400ɯ400 ɦɦ, ɛɟɬɨɧ ɬɹɠɟɥɵɣ ɤɥɚɫɫɚ ȼ30; 
- ɩɟɪɟɤɪɵɬɢɟ, ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɛɟɬɨɧ ɬɹɠɟɥɵɣ ɤɥɚɫɫɚ ȼ35; 
- ɮɭɧɞɚɦɟɧɬɵ, ɛɟɬɨɧ ɬɹɠɟɥɵɣ ɤɥɚɫɫɚ ȼ40. 
 

 
Ɋɢɫɭɧɨɤ 2.6 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ 

 
 
2.3.1 ȼɢɞɵ ɡɚɝɪɭɠɟɧɢɣ 
 
ȼ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɝɪɭɠɟɧɢɹ: 
Ɂɚɝɪɭɠɟɧɢɟ 1- ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɡɞɚɧɢɹ; 
Ɂɚɝɪɭɠɟɧɢɟ 2- ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɤɪɵɬɢɟ (ɬɚɛɥɢɰɚ 2.1); 
Ɂɚɝɪɭɠɟɧɢɟ 3 - ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɛɳɟɫɬɜɟɧɧɵɟ ɷɬɚɠɢ ( [9]); 
Ɂɚɝɪɭɠɟɧɢɟ 4 - ɇɚɝɪɭɡɤɚ ɨɬ ɩɟɪɟɝɨɪɨɞɨɤ (ɩ.8.2.2[9]); 
Ɂɚɝɪɭɠɟɧɢɟ 5 -  ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɩɨɤɪɵɬɢɟ (ɫɦ. ɬɚɛɥɢɰɭ 2.1); 
Ɂɚɝɪɭɠɟɧɢɟ 6 - ȼɪɟɦɟɧɧɚɹ  ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ ( [9]); 
Ɂɚɝɪɭɠɟɧɢɟ 7 – Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ; 
Ɂɚɝɪɭɠɟɧɢɟ 8 – Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɤɪɵɬɢɟ; 
Ɂɚɝɪɭɠɟɧɢɟ ɫ 9 ɩɨ 12- Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ; 
Ɂɚɝɪɭɠɟɧɢɟ ɫ 13 ɩɨ 16- Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ; 
Ɂɚɝɪɭɠɟɧɢɟ 17– Ɉɫɨɛɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ. 
 
2.3.2 Ʉɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ:  
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1) ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ, 
ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɩɭɥɶɫɚɰɢɹ +ɏ; 

2) ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ, 
ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɩɭɥɶɫɚɰɢɹ -ɏ; 

3) ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ, 
ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɩɭɥɶɫɚɰɢɹ +ɍ; 

4) ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ, 
ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɩɭɥɶɫɚɰɢɹ -ɍ; 

5) ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ, 
ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɫɟɣɫɦɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɣ Ψ ɨɩɪɟɞɟɥɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 6.3 ɢ ɩ. 6.4 [9]. 
ȼɡɚɢɦɨɢɫɤɥɸɱɚɸɳɢɟ ɤɨɦɛɢɧɚɰɢɢ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.7  
 

 
Ɋɢɫɭɧɨɤ 2.7 – ȼɡɚɢɦɨɢɫɤɥɸɱɚɸɳɢɟ  ɡɚɝɪɭɠɟɧɢɹ 

  
2.4 Ɋɚɫɱɟɬ ɡɞɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD Office 
2.4.1 Ⱦɟɮɨɪɦɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ 

 
Ɋɢɫɭɧɨɤ 2.8– Ⱦɟɮɨɪɦɚɰɢɢ ɩɨ ɨɫɢ Z 

 

 
Ɋɢɫɭɧɨɤ 2.9 – Ⱦɟɮɨɪɦɚɰɢɢ ɩɨ ɨɫɢ ɏ  
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Ɋɢɫɭɧɨɤ 2.10 – Ⱦɟɮɨɪɦɚɰɢɢ ɩɨ ɨɫɢ Y  

 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ: 

- ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨ ɏ: 1,28ɦɦ 
- ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨ Y: 0,74 ɦɦ 
- ɜɟɪɬɢɤɚɥɶɧɵɟ Z: 45,86 ɦɦ 
Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ Ⱦ2  [9]: 
- ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ:  
f= h/500= 17200/500= 34,4 ɦɦ 
ɝɞɟ h- ɜɵɫɨɬɚ ɡɞɚɧɢɹ, ɪɚɜɧɚɹ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ ɞɨ ɨɫɢ ɪɢɝɟɥɹ 

ɩɨɤɪɵɬɢɹ; 
- ɜɟɪɬɢɤɚɥɶɧɵɟ: 
f=l /200= 12000/250=48 ɦɦ 
ɉɨɥɭɱɟɧɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɧɟ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ, ɩɨɷɬɨɦɭ 

ɠɟɫɬɤɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɟɧɚ.  

  

Ɋɢɫɭɧɨɤ 2.11 – ɍɫɤɨɪɟɧɢɟ ɡɞɚɧɢɹ 
 
ɋɨɝɥɚɫɧɨ ɩ. ȼ.3 ɩɪɢɥɨɠɟɧɢɹ ȼ [9], ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɧɚ ɜɟɪɲɢɧɟ 

ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ                . 
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2.4.2 ɍɫɢɥɢɹ ɜ ɤɨɥɨɧɧɚɯ 
 
ɍɫɢɥɢɹ ɜ ɤɨɥɨɧɧɚɯ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.12-2.15 

  
Ɋɢɫɭɧɨɤ 2.12 – ɗɩɸɪɚ N ɜ ɤɨɥɨɧɧɟ 

 

  
Ɋɢɫɭɧɨɤ 2.13 – ɗɩɸɪɚ Qy ɜ ɤɨɥɨɧɧɟ  

 

  
Ɋɢɫɭɧɨɤ 2.14 – ɗɩɸɪɚ My  ɜ ɤɨɥɨɧɧɟ  

  
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɭɫɢɥɢɹ: N=4503,12 ɤɇ, Qy=180,07 ɤɇ, My=311,26 ɤɇɦ. 
 
2.4.3 ɍɫɢɥɢɹ ɜ ɩɥɢɬɟ ɩɟɪɟɤɪɵɬɢɹ 
 
ɍɫɢɥɢɹ ɜ ɩɥɢɬɟ ɩɟɪɟɤɪɵɬɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.15-2.16 
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Ɋɢɫɭɧɨɤ 2.15- ɗɩɸɪɚ Ɇɯ ɜ ɩɥɢɬɟ ɩɟɪɟɤɪɵɬɢɹ 

 

 
Ɋɢɫɭɧɨɤ 2.16- ɗɩɸɪɚ Ɇɭ ɜ ɩɥɢɬɟ ɩɟɪɟɤɪɵɬɢɹ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɨɝɢɛ ɩɟɪɟɤɪɵɬɢɹ f= 9 ɦɦ. 
ɉɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ fu ɫɨɫɬɚɜɥɹɟɬ l/250=12000/250=48 ɦɦ (ɬɚɛɥɢɰɚ Ⱦ.1 

ɩɪɢɥɨɠɟɧɢɟ Ⱦ [3]). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ fu=48>f=9 ɦɦ, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɠɟɫɬɤɨɫɬɶ ɩɟɪɟɤɪɵɬɢɹ 

ɨɛɟɫɩɟɱɟɧɚ.  
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2.5 ɉɨɞɛɨɪ ɚɪɦɚɬɭɪɵ ɞɥɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
 
ɉɨɞɛɨɪ ɢ ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD Office, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ [36], [9]. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɨɡɞɚɟɦ ɝɪɭɩɩɵ ɚɪɦɢɪɨɜɚɧɢɹ ɫɬɟɪɠɧɟɜɵɯ ɢ ɩɥɚɫɬɢɧɱɚɬɵɯ 

ɷɥɟɦɟɧɬɨɜ.  
Ƚɪɭɩɩɵ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ: 
- ɤɨɥɨɧɧɵ; 
- ɛɚɥɤɢ  
Ƚɪɭɩɩɵ ɩɥɚɫɬɢɧɱɚɬɵɯ ɷɥɟɦɟɧɬɨɜ: 
- ɩɟɪɟɤɪɵɬɢɟ 
Ⱦɥɹ ɚɪɦɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɪɨɩɢɫɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɪɚɫɱɟɬɚ: 
- ɤɨɷɷɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɢɧɧɨɫɬɢ γn=1,1 ɞɥɹ ɤɥɚɫɫɚ 

ɫɨɨɪɭɠɟɧɢɣ Ʉɋ-3, ɭɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɢɧɧɨɫɬɢ ɩɨɜɵɲɟɧɧɵɣ ( ɬɚɛɥɢɰɚ 2 [9]- 
ɩɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ Ⱥ500 

- ɩɨɩɟɪɟɱɧɚɹ ɚɪɦɚɬɭɪɚ ɤɥɚɫɫɚ Ⱥ400; 
- ɬɨɥɳɢɧɚ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɛɟɬɨɧɚ ɪɚɛɨɱɟɣ ɝɢɛɤɨɣ ɧɟ ɦɟɧɟɟ ɞɢɚɦɟɬɪɚ 

ɚɪɦɚɬɭɪɵ, ɧɨ ɧɟ ɦɟɧɟɟ 25 ɦɦ; 
- ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 40-75%. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɟɬɨɧɚ: 
γb1= 0,9 - ɩɪɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɨɤ (ɩ. 6.1.12 [9]); 
γb2= 0,9 - ɯɚɪɚɤɬɟɪ ɪɚɡɪɭɲɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ (ɩ. 6.1.12 [9]);]); 
γb3= 0,85 - ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɛɟɬɨɧɢɪɭɟɦɵɯ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ (ɩ. 

6.1.12 [9]);]); 
γb5= 1 - ɜɥɢɹɧɢɹ ɩɨɩɟɪɟɦɟɧɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɢ ɨɬɬɚɢɜɚɧɢɹ, ɚ ɬɚɤ ɠɟ 

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ.  
ɇɚɡɧɚɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɟɬɨɧɚ ɢ ɚɪɦɚɬɭɪɵ:  
Ȼɟɬɨɧ ɤɥɚɫɫɚ ȼ35: 
Rb= 17,5 Ɇɩɚ (ɬɚɛɥɢɰɚ 6.8 [10]); 
Rbt= 1,30 Ɇɩɚ (ɬɚɛɥɢɰɚ 6.8 [10]);                  (ɬɚɛɥɢɰɚ 6.11 [10]).  
Ȼɟɬɨɧ ɤɥɚɫɫɚ ȼ30:  
Rb= 14,5 Ɇɩɚ (ɬɚɛɥɢɰɚ 6.8 [10]) 
Rbt= 1,15 Ɇɩɚ (ɬɚɛɥɢɰɚ 6.8 [10])                  (ɬɚɛɥɢɰɚ 6.11 [10]); 
 
Ⱥɪɦɚɬɭɪɚ ɤɥɚɫɫɚ Ⱥ500: 
Rs= 435 Ɇɩɚ (ɬɚɛɥɢɰɚ 6.14 [10]); 
Rst= 435  Ɇɩɚ (ɬɚɛɥɢɰɚ 6.14 [10]); 
Rsw= 300  Ɇɩɚ (ɬɚɛɥɢɰɚ 6.1510]);                (ɩ. 6.2.12 [10]); 
Ⱥɪɦɚɬɭɪɚ ɤɥɚɫɫɚ Ⱥ400: 
Rs= 350 Ɇɩɚ (ɬɚɛɥɢɰɚ 6.14 [10]); 
Rst= 350  Ɇɩɚ (ɬɚɛɥɢɰɚ 6.14 [10]); 
Rsw=280  Ɇɩɚ (ɬɚɛɥɢɰɚ 6.14 [10]);                (ɩ. 6.2.1210]); 
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2.5.1 ɉɨɞɛɨɪ ɚɪɦɚɬɭɪɵ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ 
 
ɉɟɪɟɤɪɵɬɢɟ ɫɨɫɬɨɢɬ ɢɡ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɢ ɧɟɜɢɞɢɦɨɣ ɛɚɥɤɢ. 
ɉɨɥɭɱɟɧɧɵɟ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨɥɹ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.17-2.20. 

 

 
Ɋɢɫɭɧɨɤ 2.17- ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɚɪɦɢɪɨɜɚɧɢɹ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɩɥɢɬɵ 

ɩɟɪɟɤɪɵɬɢɹ ɩɨ Ɉɏ 
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Ɋɢɫɭɧɨɤ 2.18- ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɚɪɦɢɪɨɜɚɧɢɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɩɥɢɬɵ 

ɩɟɪɟɤɪɵɬɢɹ ɩɨ Ɉɏ 
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Ɋɢɫɭɧɨɤ 2.19- ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɚɪɦɢɪɨɜɚɧɢɹ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɩɥɢɬɵ 

ɩɟɪɟɤɪɵɬɢɹ ɩɨ Ɉɍ 
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Ɋɢɫɭɧɨɤ 2.20- ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɚɪɦɢɪɨɜɚɧɢɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɩɥɢɬɵ 

ɩɟɪɟɤɪɵɬɢɹ ɩɨ Ɉɍ 
 

 
2.21- ɋɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 

 
Ɍɚɛɥɢɰɚ 2.8- ɉɨɞɛɨɪ ɚɪɦɚɬɭɪɵ ɜ ɩɥɢɬɟ ɩɟɪɟɤɪɵɬɢɹ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 
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Ɍɢɩ ɉɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ ɫɦ2/ɦ 

ɞɢɚɦɟɬɪɵ (Ø) ɜ ɦɦ 
ɲɚɝ (S) ɜ ɦɦ 

ɉɨɩɟɪɟɱɧɚɹ 
ɚɪɦɚɬɭɪɚ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜ 
ɫɦ2/ɦ 

ɞɢɚɦɟɬɪɵ (Ø) ɜ ɦɦ 
 

 ɉɨ X  ɉɨ Y   
 S1 S2 % S3 S4 % Wx Wy 

Ø 11,167 11,655 1,342 8,7 12,651 1,256   
Ø /S Ø 9/100 Ø 9/100 0,323 Ø 10/100 Ø 10/100 1,273   

 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ (ɬɚɛɥɢɰɚ 2.8) ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ( ɋɉ 

63.13330.2012 ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɞɢɚɦɟɬɪɵ ɚɪɦɚɬɭɪɵ (ɬɚɛɥɢɰɚ 2.9). 
 
Ɍɚɛɥɢɰɚ 2.9- ɉɪɢɧɹɬɵɟ ɞɢɚɦɟɬɪɵ ɚɪɦɚɬɭɪɵ ɞɥɹ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ 

ɉɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ Ø /S 
ɉɨ ɏ ɉɨ ɍ 

S1 S2 S3 S4 
Ø 10/100 Ø 10/100 Ø 10/100 Ø 10/100 

 
Ɍɚɛɥɢɰɚ 2.10 – ɉɨɞɛɨɪ ɚɪɦɚɬɭɪɵ ɛɚɥɤɢ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 

 ɉɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɉɨɩɟɪɟɱɧɚɹ 
ɚɪɦɚɬɭɪɚ ɇɟɫɢɦɦɟɬɪɢɱɧɚɹ ɋɢɦɦɟɬɪɢɱɧɚɹ 

S1 S2 S3 S4 % S1 S3 % IW1 IW2 
ɫɦ2 ɫɦ2 ɫɦ2 ɫɦ2  ɫɦ2 ɫɦ2  ɫɦ2/ɦ ɫɦ2/ɦ 

+ 0,789 0,789 0,012 0,012 0,229 0,789 0,023 0,232   

 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ (ɬɚɛɥɢɰɚ 2.10)  ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢɧɢɦɚɟɦ 

Ø16 ɞɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɞɥɹ ɛɚɥɤɢ. 
 

 
2.5.2 ɉɨɞɛɨɪ ɚɪɦɚɬɭɪɵ ɞɥɹ ɤɨɥɨɧɧ 
 
Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ Ø 20 (ɩ. 8.2.3.4 [10]). 
Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ 400 ɦɦ ( ɩ. 8.2.3.4 

[10]). 
Ɍɚɛɥɢɰɚ 2.11 ɉɨɞɛɨɪ ɚɪɦɚɬɭɪɵ ɤɨɥɨɧɧɵ ɜ ɩɪɨɝɪɚɦɦɟ SCAD.
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3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 

3.1 Ⱥɧɚɥɢɡ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

ɉɥɨɳɚɞɤɚ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɞɚɧɢɹ «Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ» 
 ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ, ɜ ɝ. Ⱥɛɚɤɚɧɟ, ɜ ɩɟɪɜɨɦ 

ɠɢɥɨɦ ɪɚɣɨɧɟ. 
ɋɨɝɥɚɫɧɨ ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɢɡɵɫɤɚɧɢɹɦ ɡɟɦɥɹ ɩɨɞ ɩɪɨɟɤɬɢɪɭɟɦɵɦ ɡɞɚɧɢɟɦ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɦɧɨɝɨɫɥɨɣɧɵɣ ɝɪɭɧɬ (3 ɪɚɡɥɢɱɧɵɯ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɪɭɧɬɚ): 
1-ɣ ɫɥɨɣ: ɩɨɱɜɟɧɧɵɣ ɫɥɨɣ, ɝɭɦɭɫ ɬɨɥɳɢɧɨɣ ɫɥɨɹ 0,2 ɦ; 
2-ɣ ɫɥɨɣ: ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ, ɬɨɥɳɢɧɨɣ ɫɥɨɹ 1,5 ɦ: 
- ɩɥɨɬɧɨɫɬɶɸ ɝɪɭɧɬɚ ρ = 1,76 ɬ/ɦ3; 
- ɩɥɨɬɧɨɫɬɶɸ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɝɪɭɧɬɚ   =    = 2,66 ɬ/ɦ3; 
- ɜɥɚɠɧɨɫɬɶɸ ɝɪɭɧɬɚ  : 15%; 
2ɚ Ƚɚɥɟɱɧɢɤ ɫ ɩɟɫɱɚɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ: 
- ɟɫɬɟɫɬɜɟɧɧɚɹ ɩɥɨɬɧɨɫɬɶ  : 2,2 ɬ/ɦ3; 
- ɩɥɨɬɧɨɫɬɶ ɦɢɧɟɪɚɥɶɧɵɯ ɱɚɫɬɢɰ ɩɥɨɬɧɨɫɬɶ   : 2,7 ɬ/ɦ3; 
- ɜɥɚɠɧɨɫɬɶ  : 9%. 
3-ɣ ɫɥɨɣ: ɝɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ, ɬɨɥɳɢɧɨɣ ɫɥɨɹ 3ɦ:  
- ɟɫɬɟɫɬɜɟɧɧɚɹ ɩɥɨɬɧɨɫɬɶ  : 2,2 ɬ/ɦ3; 
- ɩɥɨɬɧɨɫɬɶ ɦɢɧɟɪɚɥɶɧɵɯ ɱɚɫɬɢɰ ɩɥɨɬɧɨɫɬɶ   : 2,7 ɬ/ɦ3; 
- ɜɥɚɠɧɨɫɬɶ  : 9%. 
ɋ ɭɱɟɬɨɦ ɤɚɱɟɫɬɜɚ ɢ ɬɨɥɳɢɧɵ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ, ɝɥɭɛɢɧɵ ɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɚɥɟɝɚɧɢɹ, ɛɨɥɟɟ ɩɥɨɬɧɵɯ ɢ ɛɨɥɟɟ ɫɥɚɛɵɯ ɫɥɨɟɜ, ɚ ɬɚɤɠɟ ɫ 
ɭɱɟɬɨɦ ɜɟɥɢɱɢɧɵ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬɵ, ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɡɞɚɧɢɹ. 

ɉɟɫɨɤ — ɫɪɟɞɧɟɨɛɥɨɦɨɱɧɚɹ ɨɫɚɞɨɱɧɚɹ ɝɨɪɧɚɹ ɩɨɪɨɞɚ, ɚ ɬɚɤɠɟ 
ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɡёɪɟɧ ɝɨɪɧɵɯ ɩɨɪɨɞ. Ɉɱɟɧɶ ɱɚɫɬɨ ɫɨɫɬɨɢɬ 
ɢɡ ɩɨɱɬɢ ɱɢɫɬɨɝɨ ɦɢɧɟɪɚɥɚ ɤɜɚɪɰɚ (ɜɟɳɟɫɬɜɨ — ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ).  

Ƚɭɦɭɫ— ɨɫɧɨɜɧɨɟ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɩɨɱɜɵ, ɫɨɞɟɪɠɚɳɟɟ ɩɢɬɚɬɟɥɶɧɵɟ 
ɜɟɳɟɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɜɵɫɲɢɦ ɪɚɫɬɟɧɢɹɦ. Ƚɭɦɭɫ ɫɨɫɬɚɜɥɹɟɬ 85—90 % 
ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɩɨɱɜɵ ɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɰɟɧɤɟ ɟё 
ɩɥɨɞɨɪɨɞɧɨɫɬɢ. 

 

                               Ɋɢɫɭɧɨɤ 3.1 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ  
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3.2 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ 

 

Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɷɬɚɠɟɣ, ɜ ɩɥɚɧɟ ɫ 
ɪɚɡɦɟɪɚɦɢ 72ɯ132 ɦ. ɉɥɨɳɚɞɶ ɡɞɚɧɢɹ S= ɦ2 (ɪɢɫɭɧɨɤ 3.2). 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ – ɤɚɪɤɚɫ; 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɫɞɟɥɚɧɵ ɢɡ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ; ɉɟɪɟɤɪɵɬɢɟ – ɦɨɧɨɥɢɬɧɵɟ 

200 ɦɦ. 

 

                                  Ɋɢɫɭɧɨɤ 3.2 ɉɥɚɧ ɮɭɧɞɚɦɟɧɬɚ 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ [14] ɩɪɨɦɟɪɡɚɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
                               ;         (3.1) 

ɝɞɟ                           ;           – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɩɟɫɤɨɜ ɩɵɥɟɜɚɬɵɯ;    – ɫɭɦɦɚ ɚɛɫɨɥɸɬɧɵɯ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ;        (ɬɚɛɥɢɰɚ  ɋɉ [14]) – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɩɨɦɟɳɟɧɢɢ 
20o ɢ ɛɨɥɟɟ;        – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ. 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɪɭɧɬɨɜ 
Ɉɩɪɟɞɟɥɢɦ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɝɪɭɧɬɨɜ: 
1) ɉɟɫɨɤ ɩɵɥɟɜɚɬɵɣ: 
– ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ   :                               ;      (3.2) 

– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ  :                             ;       (3.3) 

– ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ   , ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ    ɢ ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ   ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 26 [14] ɱɟɪɟɡ ɢɧɬɟɪɩɨɥɹɰɢɸ: 
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Ɍɚɛɥɢɰɚ 4.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ   , ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ 
ɬɪɟɧɢɹ    ɢ ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ   ɩɟɫɤɚ ɩɵɥɟɜɚɬɨɝɨ ɱɟɪɟɡ ɢɧɬɟɪɩɨɥɹɰɢɸ 

   
0,65 0,75 0,71    (ɤɉɚ) 4 2 2,8    (ɝɪɚɞ.) 30 26 27,6   (Ɇɉɚ) 18 11 13,8 

 
– Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ    (ɬɚɛɥɢɰɚ 4.1 [14]): 
ɚ) ɨɩɪɟɞɟɥɢɦ ɩɥɨɬɧɨɫɬɶ ɫɥɨɠɟɧɢɹ: ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ. 
ɛ) ɨɩɪɟɞɟɥɢɦ ɫɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ:                                  ;       (3.4) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɥɚɠɧɵɣ. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɬɚɛɥɢɰɟ ɪɚɜɧɚ           
2) Ƚɚɥɟɱɧɢɤ ɫ ɩɟɫɱɚɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ: 
– ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ   :                               ;      (3.5) 

– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ  :                            ;       (3.6) 

– ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ   , ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ    ɢ ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ   ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ  [14] ɱɟɪɟɡ ɢɧɬɟɪɩɨɥɹɰɢɸ: 
 
Ɍɚɛɥɢɰɚ 4.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ   , ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ 

ɬɪɟɧɢɹ    ɢ ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ   ɝɚɥɟɱɧɢɤɚ ɫ ɩɟɫɱɚɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ ɱɟɪɟɡ 
ɢɧɬɟɪɩɨɥɹɰɢɸ 

   
0,45 0,55 0,34    (ɤɉɚ) 8 6 10,2    (ɝɪɚɞ.) 34 34 38,2   (Ɇɉɚ) 39 28 51,1 

 
– Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ    (ɬɚɛɥɢɰɚ 4.2  [14]): 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɬɚɛɥɢɰɟ ɪɚɜɧɚ            

 
3) Ƚɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ; 
– ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ   :                               ;      (3.7) 

– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ  :                            ;       (3.8) 

– ɩɥɨɬɧɨɫɬɶ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ:                                     ;      (3.9) 

– ɭɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ   , ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ    ɢ ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ   ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 4.3   ɱɟɪɟɡ ɢɧɬɟɪɩɨɥɹɰɢɸ: 
Ɍɚɛɥɢɰɚ 4.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ   , ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ 
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ɬɪɟɧɢɹ    ɢ ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ   ɝɚɥɟɱɧɢɤɚ ɱɟɪɟɡ ɢɧɬɟɪɩɨɥɹɰɢɸ 
   

0,45 0,55 0,34    (ɤɉɚ) 8 6 10,2    (ɝɪɚɞ.) 34 34 38,2   (Ɇɉɚ) 39 28 51,1 
 

– Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ    (ɬɚɛɥɢɰɚ 45 [14]): 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɬɚɛɥɢɰɟ ɪɚɜɧɚ            
3.5 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬ 
Ƚɪɭɧɬ ɧɟɫɭɳɟɝɨ ɫɥɨɹ – ɧɚɫɵɩɧɨɣ ɝɚɥɟɱɧɢɤ, ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɩɥɨɬɧɨɫɬɶɸ             . 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 3,5 ɦ 
 
Ɍɚɛɥɢɰɚ 4.5 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬ 
№
ɩ

ɨɡ. 

ȼɢɞ ɧɚɝɪɭɡɤɢ ɇɨɪɦɚɬ
ɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ2          

Ʉɨɷɮɮɢ
ɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ    

Ɋɚɫɱɟɬɧɚ
ɹ ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ2           

ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ: ɤɪɨɜɥɹ 
Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ 

ɤɨɜɟɪ 
δ= 65 ɦɦ, ρ= 5,2 ɤɝ/ɦ3 

(0,065ɯ0,52) 

       
0,338  

 

1,3 
(ɬɚɛɥɢɰɚ 

7.1[14] 

0,4394 

ɉɟɧɨɩɨɥɢɫɬɢɪɨɥ                        
 

0,06 1 
(ɬɚɛɥɢɰɚ

7.1  [14]) 

0,078 

Ȼɟɬɨɧɧɚɹ ɫɬɹɠɤɚ                       

1,54 1,1 
7.1(ɬɚɛɥ

ɢɰɚ  [14]) 

1,694 

ɉɚɪɨɢɡɨɥɹɰɢɹ                               
 

0,0024 1,3 
(ɬɚɛɥɢɰɚ 

7.1 [ɋɉ 14]) 

0,00312 

Ɇɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ                               

 

4,7 1,1 
(ɬɚɛɥɢɰɚ  

[14]) 

5,17 

ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɨɣ: 6,64  7,38 
ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ: 

ɫɧɟɝɨɜɚɹ 
1 1,4 

(ɬɚɛɥɢɰɚ 
[14]) 

1,4 
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ɋɭɦɦɚ (1-6) 7,64          7,78 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ: ɩɟɪɟɤɪɵɬɢɟ 

Ʉɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ                        
(ɬɚɛɥ.  [14]) 

0,14 1,2 
(ɬɚɛɥɢɰɚ 

7.1 [14]) 

0,182 

ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ 
ɪɚɫɬɜɨɪ                         

(ɬɚɛɥ. Ɍ1 [14]) 

0,88 1,3 
(ɬɚɛɥɢɰɚ 

7.1 [14]) 

0,968 

Ɇɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ                              

4,7 1,1 
( [14]) 

5,17 

ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɨɣ: 5,72  6,32 

0 
ȼɪɟɦɟɧɧɚɹ 

ɧɚɝɪɭɡɤɚ: ɥɸɞɢ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

5 1,2 
(ɬɚɛɥɢɰ

ɚ [14]) 

7,2 

1 
ɗɬɚɠɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ  
(ɬ. 8.3 [14]) 

         2,0
  

 

1,2  
(ɩ.8.2.2 

[14] 

2,4 

ɋɭɦɦɚ (7-11) 12,72  15,92 
 
 
3.6 Ɋɚɫɱɟɬ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
3.6.1 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ Ɏ-1 ɩɨɞ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɭɸ ɤɨɥɨɧɧɭ 
 
ɋɜɚɣɧɚɹ ɤɨɥɨɧɧɚ Ɏ-1 ɡɚɩɪɨɟɤɬɢɪɭɟɦ ɩɨɞ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɭɸ ɤɨɥɨɧɧɭ ɫ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɧɚ ɮɭɧɞɚɦɟɧɬ           
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ   ɩɨ ɮɨɪɦɭɥɟ 33(7) 

[14]:                                                         ,             (3.10) 
ɝɞɟ:           – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 43 

[14];   – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ     1,1, ɬ.ɤ. ɩɪɢɧɹɬɵ ɩɨ ɬɚɛɥɢɰɚɦ 
ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 1 [2];   ,   ,    – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵ ɩɨ ɬɚɛɥɢɰɟ  [14] ɢ ɪɚɜɧɵ 1,55, 7,22 
ɢ 9,22 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ;    – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ   =1, ɬ.ɤ. b<10 ɦ; 

b=3 ɦ – ɭɫɥɨɜɧɚɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ;              – ɧɚɢɦɟɧɶɲɟɟ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, 
ɡɚɥɟɝɚɸɳɟɝɨ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ  ɬ/ɦ3;               – ɨɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ, 
ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ), ɬ/ɦ3;     – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, ɡɚɥɟɝɚɸɳɟɝɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɬ/ɦ2;    – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ.(ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ   =3,5 ɦ); 
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   – ɛɟɡ ɩɨɞɜɚɥɚ.                                                               ;             (3.11) 
Ɉɩɪɟɞɟɥɢɦ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ:                                     ;                 (3.12) 

ɝɞɟ              – ɫɪɟɞɧɟɟ ɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɜɟɫɨɜ ɬɟɥɚ 
ɮɭɧɞɚɦɟɧɬɚ, ɝɪɭɧɬɚ ɢ ɩɨɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ;         – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ;            – ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɭɧɞɚɦɟɧɬ;                – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɫɧɨɜɚɧɢɹ. 

ɒɢɪɢɧɚ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɚ                 . 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɮɭɧɞɚɦɟɧɬɚ 4,4 ɦ. 
ɚ) Ⱦɚɜɥɟɧɢɟ ɩɨ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ:                                        ,                       (3.13) 
ɝɞɟ          – ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɭɧɞɚɦɟɧɬ;         – ɲɢɪɟɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;              – ɫɪɟɞɧɟɟ ɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɜɟɫɨɜ ɬɟɥɚ 

ɮɭɧɞɚɦɟɧɬɚ, ɝɪɭɧɬɚ ɢ ɩɨɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ;          – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ. 
ɛ) Ɉɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɜɟɪɤɭ ɩɨ ɩɨɞɫɬɢɥɚɸɳɟɦɭ ɫɥɨɸ, ɪɚɫɩɨɥɨɠɟɧɧɨɦɭ ɧɚ 

ɝɥɭɛɢɧɟ z=0,3ɦ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɟ ɧɚ ɝɥɭɛɢɧɟ 3,5 ɦ:                                 ;               (3.14)                          ,                 (3.15) 
ɝɞɟ             – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɵɲɟ ɩɨɞɨɲɜɵ 

(ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ);         – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɨɬɦɟɬɤɢ;               – ɞɚɜɥɟɧɢɟ ɩɨ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ;       – ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜɵɲɟ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ/ɦ2. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɝɥɭɛɢɧɵ:                      ;                    (3.16) 

ɝɞɟ        – ɝɥɭɛɢɧɚ ɨɬ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɞɨ ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ;        – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ   ɩɨ ɬɚɛɥɢɰɟ 55 [19]:       . 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɥɭɛɢɧɟ z=0,3 ɦ ɪɚɜɧɨ:                             ,                          (3.17) 
ɝɞɟ    – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɟ, ɤɉɚ; 
ɒɢɪɢɧɭ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 3.18 [14]. Ⱦɥɹ ɷɬɨɝɨ 

ɜɧɚɱɚɥɟ ɨɩɪɟɞɟɥɹɟɦ Az: 
                                                ,                (3.18) 

 
ɝɞɟ           – ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɭɧɞɚɦɟɧɬ; 



35 

 

       – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;              – ɫɪɟɞɧɟɟ ɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɜɟɫɨɜ ɬɟɥɚ 
ɮɭɧɞɚɦɟɧɬɚ, ɝɪɭɧɬɚ ɢ ɩɨɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ;         – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ.                 – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɥɭɛɢɧɟ z=0,3 ɦ. 

Ɍɨɝɞɚ:                    ;                   (3.19) 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɩɨɞɭɲɤɢ ɮɭɧɞɚɦɟɧɬɚ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɩɪɨɱɧɨɫɬɢ ɧɚ 

ɩɪɨɞɚɜɥɢɜɚɧɢɟ:                                                           ,              (3.20) 

ɝɞɟ    ɢ    – ɫɟɱɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɚɪɦɚɬɭɪɧɨɝɨ ɫɬɨɥɛɚ, ɦ;            – ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɥɨɧɧɭ;              – ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ;                – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɤ ɨɫɟɜɨɦɭ ɪɚɫɬɹɠɟɧɢɸ 
(ɛɟɬɨɧ ɦɚɪɤɢ B35). 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɩɨɞɭɲɤɢ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ho= 470 
ɦɦ. 

 
3.6.2 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ Ɏ-2 ɩɨɞ ɫɪɟɞɧɟɸ-ɤɪɚɣɧɟɸ  
 
ɋɜɚɣɧɚɹ ɤɨɥɨɧɧɚ Ɏ-2 ɡɚɩɪɨɟɤɬɢɪɭɟɦ ɩɨɞ ɫɪɟɞɧɹɹ-ɤɪɚɣɧɹɹ ɤɨɥɨɧɧɭ ɫ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɧɚ ɮɭɧɞɚɦɟɧɬ           
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ   ɩɨ ɮɨɪɦɭɥɟ (3.21) 

[14]:                                                         ,            (3.21) 
ɝɞɟ:           – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ  

[2];   – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ     1,1, ɬ.ɤ. ɩɪɢɧɹɬɵ ɩɨ ɬɚɛɥɢɰɚɦ 
ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 1 [14];   ,   ,    – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɚɛɥɢɰɟ  [19] ɢ ɪɚɜɧɵ 1,55, 7,22 
ɢ 9,22 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ;    – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ   =1, ɬ.ɤ. b<10 ɦ; 

b=2,5 ɦ – ɭɫɥɨɜɧɚɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ;              – ɧɚɢɦɟɧɶɲɟɟ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, 
ɡɚɥɟɝɚɸɳɟɝɨ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ  ɬ/ɦ3;               – ɨɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ, 
ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ), ɬ/ɦ3;     – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, ɡɚɥɟɝɚɸɳɟɝɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɬ/ɦ2;    – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ.(ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ   =3,5 ɦ);    – ɛɟɡ ɩɨɞɜɚɥɚ. 

                                                               ;             (3.22) 
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Ɉɩɪɟɞɟɥɢɦ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ: 
                                    ;                           (3.23) 

ɝɞɟ              – ɫɪɟɞɧɟɟ ɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɜɟɫɨɜ ɬɟɥɚ 
ɮɭɧɞɚɦɟɧɬɚ, ɝɪɭɧɬɚ ɢ ɩɨɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ;         – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ;            – ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɭɧɞɚɦɟɧɬ;               – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɫɧɨɜɚɧɢɹ. 

 
ɒɢɪɢɧɚ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɚ                 . 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɮɭɧɞɚɦɟɧɬɚ 2,8 ɦ. 
ɚ) Ⱦɚɜɥɟɧɢɟ ɩɨ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
                                        ,                       (3.24) 
 
ɝɞɟ          – ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɭɧɞɚɦɟɧɬ;         – ɲɢɪɟɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;              – ɫɪɟɞɧɟɟ ɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɜɟɫɨɜ ɬɟɥɚ 

ɮɭɧɞɚɦɟɧɬɚ, ɝɪɭɧɬɚ ɢ ɩɨɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ;          – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ. 
ɛ) Ɉɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɜɟɪɤɭ ɩɨ ɩɨɞɫɬɢɥɚɸɳɟɦɭ ɫɥɨɸ, ɪɚɫɩɨɥɨɠɟɧɧɨɦɭ ɧɚ 

ɝɥɭɛɢɧɟ z=0,3ɦ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɟ ɧɚ ɝɥɭɛɢɧɟ 3,5 ɦ:  
                                ;                (3.25) 
                          ,                 (3.26) 
 
ɝɞɟ             – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɵɲɟ ɩɨɞɨɲɜɵ 

(ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ);         – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɨɬɦɟɬɤɢ;               – ɞɚɜɥɟɧɢɟ ɩɨ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ;       – ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜɵɲɟ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ/ɦ2. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɝɥɭɛɢɧɵ: 
                      ;                    (3.27) 

 
ɝɞɟ        – ɝɥɭɛɢɧɚ ɨɬ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɞɨ ɩɨɞɫɬɢɥɚɸɳɟɝɨ ɫɥɨɹ;        – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ   ɩɨ ɬɚɛɥɢɰɟ 55 [14]:       . 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɥɭɛɢɧɟ z=0,3 ɦ ɪɚɜɧɨ: 
                             ,                          (3.28) 
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ɝɞɟ    – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɟ, ɤɉɚ; 
ɒɢɪɢɧɭ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ [14]. Ⱦɥɹ ɷɬɨɝɨ 

ɜɧɚɱɚɥɟ ɨɩɪɟɞɟɥɹɟɦ Az: 
                                                ,                (3.29) 

 
ɝɞɟ           – ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɭɧɞɚɦɟɧɬ;        – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;              – ɫɪɟɞɧɟɟ ɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɜɟɫɨɜ ɬɟɥɚ 

ɮɭɧɞɚɦɟɧɬɚ, ɝɪɭɧɬɚ ɢ ɩɨɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ;         – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ.                 – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɥɭɛɢɧɟ z=0,3 ɦ. 
Ɍɨɝɞɚ: 
                    ;                   (3.30) 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɩɨɞɭɲɤɢ ɮɭɧɞɚɦɟɧɬɚ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɩɪɨɱɧɨɫɬɢ ɧɚ 

ɩɪɨɞɚɜɥɢɜɚɧɢɟ: 
                                                           ,              (3.31) 

 
ɝɞɟ    ɢ    – ɫɟɱɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɚɪɦɚɬɭɪɧɨɝɨ ɫɬɨɥɛɚ, ɦ;            – ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɥɨɧɧɭ;              – ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ;                – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɤ ɨɫɟɜɨɦɭ ɪɚɫɬɹɠɟɧɢɸ 

(ɛɟɬɨɧ ɦɚɪɤɢ B35). 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɩɨɞɭɲɤɢ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ho= 470 

ɦɦ. 
4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

4.1 Ɉɩɢɫɚɧɢɟ ɡɞɚɧɢɹ 

Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ–ɉɟɪɜɵɣ ɠɢɥɨɣ ɪɚɣɨɧ ɝɨɪɨɞɚ Ⱥɛɚɤɚɧ, ɭɥɢɰɚ 
Ⱥɜɢɚɬɨɪɨɜ. Ɂɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɷɬɚɠɟɣ. 

 ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɢɸɧɶ. 

                    Ɉɛɴɟɤɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ – ɤɚɪɤɚɫɧɚɹ. Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ:72ɯ132 ɦ 

ȼɵɫɨɬɚ ɡɞɚɧɢɹ: 17,2 ɦ; 

ȼɵɫɨɬɚ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 4,1 ɦ; 

Ⱦɚɥɶɧɨɫɬɶ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ: 20 ɤɦ 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ: 24568 ɦ ; 



38 

 

ɒɚɝ ɤɨɥɨɧɧ: 12 ɦ; 

Ɏɭɧɞɚɦɟɧɬɵ: ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ; 

ɉɟɪɟɤɪɵɬɢɟ: ɦɨɧɨɥɢɬɧɵɟ ɬɨɥɳɢɧɨɣ 200 ɦɦ; 

ɋɬɟɧɵ: ɫɷɧɞɜɢɱ ɩɚɧɟɥɢ. ɬɨɥɳɢɧɨɣ 250 ɦɦ; 

Ʌɟɫɬɧɢɰɵ: ɦɚɪɲɢ ɫɛɨɪɧɵɟ,ɷɤɫɤɨɥɚɬɨɪ. 

Ɉɤɧɚ: ɜɢɬɪɚɠɧɵɟ; 

Ⱦɜɟɪɢ: ɨɞɧɨɩɨɥɶɧɵɟ ɢ ɞɜɭɩɨɥɶɧɵɟ, ɜɢɬɪɚɠɧɵɟ 

 
4.2 ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 

 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɜɫɟɯ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɬɚɛɥɢɰɚ 4.1 
 
 
№, 
ɩ/
ɩ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ ɷɥɟɦɟɧɬɚ 

Ɇɚɪɤɚ 
ɷɥɟɦɟɧɬ
ɚ 

ɗɫɤɢɡ. Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ   
Ɇɚɫɫɚ, 
ɷɥɟɦɟɧ
ɬɚ.ɬ 
 

Ʉɨɥɢ- 
ɱɟɫɬɜ
ɨ 
ɲɬ. 

Ɇɚɫɫɚ  
ɜɫɟɯ 
ɗɥ-ɬɨɜ 

1 ɋɷɧɞɜɢɱ 
ɩɚɧɟɥɢ 
 

ɉɋȻ L-14000ɦɦ 
H-25000ɦɦ 

0,039ɬ/
ɦ2 

  

2 Ʌɟɫɬɧɢɱɧɵɣ 
ɦɚɪɲ 
ȽɈɋɌ 9818-85 

Ʌɦɮ 
49.17.21-
5 

L-4946 
H-2100 
B-1650 

2,23 4 8,92 
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3 Ʌɟɫɬɧɢɱɧɵɣ 
ɦɚɪɲ 
ȽɈɋɌ 9818-85 

Ʌɦɮ 
49.14.21-
5 

L-4946 
H-2100 
B-1350 

1,93 6 11,58 

4 Ɍɚɪɚ ɞɥɹ 
ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ 
ɪɚɫɬɜɨɪɚ 

ɌɊ-0,25  

 
V=0,25 ɦ3 
ȼɟɫ ɨɞɧɨɣ ɬɚɪɵ: 50 ɤɝ 

0,7 - - 

5 ȼɢɬɪɚɠɢ 
(ɫɬɟɤɥɨɩɚɤɟɬɵ
+ɫɬɨɟɱɧɨ-
ɪɢɝɟɥɶɧɚɹ 
ɫɢɫɬɟɦɚ): 
ȽɈɋɌ 25116-
82 

Ɋȼɉ 

 
 

0,050 
ɬ/ɦ2 

  

6 ȼɢɬɪɚɠɧɵɟ 
ɫɬɟɤɥɹɧɧɵɟ 
ɞɜɟɪɢ  
ȽɈɋɌ 25116-
82 

ɋɊɉ 

 
2700x1500 
2700x2000 
2700x2400 
 

 
 
 
 
0,081 
0,108 
0,130 

  

7 ȼɢɬɪɚɠɧɵɟ 
ɜɯɨɞɧɵɟ 
ɞɜɟɪɢ 
ȽɈɋɌ 25116-
82 

ɊȺɉ 

 
3000x3700 
3000X2000 

 
 
 
 
 
0,777 
0,420 

 
 
 
 
 
3 
2 

 
 
 
 
 
2,331 
0,840 
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8 Ɋɚɡɞɚɬɨɱɧɵɣ 
ɛɭɧɤɟɪ ɞɥɹ 
ɩɨɞɚɱɢ ɛɟɬɨɧɚ 

ȻɄ-
1,5ɦ3 

Vɬɚɪɵ=1,5 ɦ3; 
ɒɢɪɢɧɚ ɛɭɧɤɟɪɚ:1525 ɦɦ 

ȼɵɫɨɬɚ ɛɭɧɤɟɪɚ: 2120 
ɦɦ  

4,5 - - 

9 ɀɟɥɟɡɨɛɟɬɨɧɧ
ɵɟ ɤɨɥɨɧɧɵ 

ɄɎ129 

L-12900 
H-300 
B-300 

2,5 54 135 

10 ɀɟɥɟɡɨɛɟɬɨɧɧ
ɵɟ ɤɨɥɨɧɧɵ  

8ɄȾ180 

L-18700 
H-700 
B-500 

4.2 21 88,2 
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4.3 ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɞɧɹɬɶ ɝɪɭɡ ɧɚ ɜɵɫɨɬɭ ɢ ɩɪɨɢɡɜɟɫɬɢ ɦɨɧɬɚɠ 
ɤɨɧɫɬɪɭɤɰɢɣ ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ.  

ȼɟɞɨɦɨɫɬɶ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 4.2.  

ɋɚɦɵɦ ɬɹɠɟɥɵɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɛɚɞɶɹ ɫ ɛɟɬɨɧɨɦ Q=4,5ɬ. Ⱦɥɹ 
ɩɨɞɴɟɦɚ ɛɚɞɶɢ ɫ ɛɟɬɨɧɨɦ ɩɨɞɛɢɪɚɟɦ ɞɜɭɯɜɟɬɜɟɜɨɣ ɫɬɪɨɩ ɫ α=45◦. 

Ɋɚɡɪɵɜɧɨɟ ɭɫɢɥɢɟ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.1: 
                                 ,       (4.1) 

 
ɝɞɟ   =4,5 ɬ – ɦɚɫɫɚ ɪɚɡɞɚɬɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ȻɄ-1,5ɦ3;            – ɦɚɫɫɚ ɫɬɪɨɩɚ;    = 4 –ɱɢɫɥɨ ɜɟɬɜɟɣ;                . 
ɍɫɢɥɢɟ ɜɟɬɜɢ ɫɬɪɨɩɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.2: 
                                             (4.2) 
 
ɝɞɟ    = 6 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ;         – ɪɚɡɪɵɜɧɨɟ ɭɫɢɥɢɟ ɫɬɪɨɩ. 

 

Ɍɚɛɥɢɰɚ 4.2 - Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

№, 
ɩ/
ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɚ 

Ɇɚɪɤɚ 
ɷɥɟɦɟɧɬɚ 

                            
                            ɗɫɤɢɡ. 

 
Ƚɪɭɡɨɩ 
ɨɞɴɟɦ
ɧ 
ɨɫɬɶ, ɬ. 
 
 

Ɇɚɫɫɚq 
ɝɪ, ɬ 
 

ȼɵɫɨɬɚ 
ɫɬɪɨɩɨɜɤ
ɢ, ɦ 

1 ɋɬɪɨɩ 
ɞɜɭɯɜɟɬɜɟɜɨɣ 
2ɋɄ-6,3 
ȼɄ-5,0 

ɉɟɪɟɦɟɳɟɧ 
ɟɟ ɥɟɛɚɞɶɢ ɫ 
ɛɟɬɨɧɨɦ 

 

6,3 0,05 1,28 

2 ɋɬɪɭɛɰɢɧɵ 
24.0862 

ɉɟɪɟɦɟɳɟɧɢ
ɟ ɫɟɧɞɜɢɱ 
ɩɚɧɟɥɟɣ 

 

6 0,25 4 
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3 ɋɬɪɨɩ ɱɟɬɵɪɟɯ- 
ɜɟɬɜɟɜɨɣ 
4ɋɄ-5 

ɉɟɪɟɦɟɳɟɧɢ
ɟ ɩɨɞɞɨɧɨɜ 

 

5 0,04 1,09 

4 Ʌɢɧɟɣɧɚɹ 
ɬɪɚɜɟɪɫɚ 
ɌɅɐɩ-6.0-3000 

Ⱦɥɹ ɠ/ɛ 
ɤɨɥɨɧɧ  

 
 

6  0,258 1,2 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɝɪɭɡɨɡɚɯɜɚɚɬɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ. 

4.4 ɉɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɡɧɚɬɶ ɤɚɤɢɟ ɧɭɠɧɵ ɦɚɬɟɪɢɚɥɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɟɥɚɟɦ 

ɩɨɞɫɱёɬ ɨɛɴёɦɨɜ ɪɚɛɨɬ. ɋɞɟɥɚɧɧɵɟ ɩɨɞɫɱёɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɨɫɬɚɜɥɟɧɢɢ 

ɤɚɥɶɤɭɥɹɰɢɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɨɛɴёɦɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3 

 

Ɍɚɛɥɢɰɚ 4.3 - ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɚ ɨɛɴɟɦɨɜ  

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. 

ɗɫɤɢɡ ɢ ɮɨɪɦɭɥɚ ɩɨɞɫɱɟɬɚ Ʉɨɥ. 

1. Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

1 ɋɪɟɡɤɚ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ          

1000 
ɦ2 

                                                  ; 
ɝɞɟ          – ɲɢɪɢɧɚ ɡɞɚɧɢɹ;           – ɞɥɢɧɚ ɡɞɚɧɢɹ. 

11,496 

2 Ɋɚɡɪɚɛɨɬɤɚ 
ɤɨɬɥɨɜɚɧɚ 

ɝɥɭɛɢɧɨɣ Hɮ=3,2 ɦ 

1000 
ɦ3 

          ɡɚɫɬɪ     ɮ                         ;  ɡɚɫɬɪ                        ɦ ; 

33,392 

3 Ⱦɨɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
ɜɪɭɱɧɭɸ 

100 
ɦ3 

ɉɪɢɧɢɦɚɟɬɫɹ    ɨɬ    :                       
10,001 

4 Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɩɚɡɭɯ ɤɨɬɥɨɜɚɧɚ 

ɛɭɥɶɞɨɡɟɪɨɦ 

1000 
ɦ3 

                                                       ɦ                  ɡɚɫɬɪ   ɮ                      

3,633 

5 ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ 100 
ɦ3 

                     3,633 

2. Ɏɭɧɞɚɦɟɧɬɵ 

6 ɉɟɫɱɚɧɚɹ 
ɩɨɞɝɨɬɨɜɤɚ         

1 ɦ3 V1=0,1ɯ1,3ɯ1,3=0,169ɯ33=5,58 ɦ3 
V2=0,1ɯ1,1ɯ1,1=0,121ɯ22=2,66 ɦ3 
V3=0,1ɯ0,9ɯ0,9=0,081ɯ2=0,162 ɦ3 

V=5,58+2,66+0,162=8,40 ɦ3 

8,40 

7 ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 
ɫɬɨɥɛɱɚɬɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ 

100 
ɦ3 

V1=(0,3ɯ1,3ɯ1,3+1,0ɯ0,7ɯ0,7)ɯ33=32,90 ɦ3 
V2=(0,3ɯ1,1ɯ1,1+1,0ɯ0,7ɯ0,7)ɯ22=18,77 ɦ3 
V3=(0,3ɯ0,9ɯ0,9+1,0ɯ0,7ɯ0,7)ɯ2=1,47 ɦ3 

V=32,90+18,77+1,47=53,14 ɦ3 

0,53 

8 ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 

ɮɭɧɞɚɦɟɧɬɧɵɯ 
ɩɥɢɬ 

100 
ɦ3 

ɋɭɦɦɚ:                   ; 
 
 

0,37 

9 ɍɫɬɪɨɣɫɬɜɨ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ 

ɮɭɧɞɚɦɟɧɬɚ 

100ɦ2                      4,12 

3. Ʉɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ, ɫɬɟɧɵ, ɨɫɬɟɤɥɟɧɢɟ 

10 Ɇɨɧɬɚɠ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

1 ɬ.                   ; 223,2 
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ɤɨɥɨɧɧ 
11 Ɇɨɧɬɚɠ ɫɷɧɞɜɢɱ 

ɩɚɧɟɥɟɣ  
100 
ɦ2 

                ; 80,53 

12 Ɇɨɧɬɚɠ ɜɢɬɪɚɠɟɣ 1 ɬ ɋɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɢɬɪɚɠɟɣ 
(ɫɬɟɤɥɨɩɚɤɟɬɵ+ɫɬɨɟɱɧɨ-ɪɢɝɟɥɶɧɚɹ 

ɫɢɫɬɟɦɚ): 0,050 ɬ/ɦ2; 
Sɨɫɬɟɤɥ=2425,2ɦ2; 

mɜɢɬɪ=2425,2∙0,050=121,26 ɬ. 

82,7 

4. ɉɟɪɟɤɪɵɬɢɟ 
13 ɍɫɬɪɨɣɫɬɜɨ 

ɦɨɧɨɥɢɬɧɨɝɨ 
ɩɟɪɟɤɪɵɬɢɹ            

100 
ɦ3 

Vɩɟɪɟɤɪɵɬɢɹ=950ɦ3; 9,50 

5. Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ, ɥɢɮɬɨɜɚɹ ɲɚɯɬɚ 
14 ɍɫɬɪɨɣɫɬɜɨ 

ɥɟɫɬɧɢɱɧɵɯ 
ɦɚɪɲɟɣ 

100 
ɦ2 
  

S=72 0,72 

15 ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɨɣ 

ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɢ 
ɢ ɥɢɮɬɨɜɨɣ ɲɚɯɬɵ 

100 
ɦ3 

Vɥɟɫɬɧ. ɤɥɟɬɤɚ=72,58∙2=145,16 ɦ3 

Vɥɢɮɬɨɜɚɹ ɲɚɯɬɚ=52,45 ɦ3 
ɋɭɦɦɚ: V=197,61 

1,97 

16 ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɨɣ 
ɥɟɫɬɧɢɱɧɨɣ 
ɩɥɨɳɚɞɤɢ 

100 
ɦ3 

Vɥɟɫɬɧɢɱɧɚɹ ɩɥɨɳɚɞɤɚ=18 ɦ3 0,18 

6. ɉɨɥɵ 
17 ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ 

ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ 
ɩɥɢɬɤɢ 

1 ɲɬ V=54000∙3,5=189000 189,00 

18 ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɤɪɵɬɢɣ ɢɡ 

ɩɚɪɤɟɬɧɵɯ ɞɨɫɨɤ 

100 
ɦ2 

V=3600,28 ɦ2 36,28 

19 ɍɫɬɪɨɣɫɬɜɨ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɣ 
ɫɬɹɠɤɢ          

100 
ɦ2 

S=1179,98+1174,53+1189,84∙2=4734,19 ɦ2 47,34 

20 ɍɫɬɪɨɣɫɬɜɨ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɣ 

ɫɬɹɠɤɢ  

100 
ɦ2 

S=1851,53 ɦ2 18,5 

21 ɍɫɬɪɨɣɫɬɜɨ 
ɭɬɟɩɥɢɬɟɥɹ ɢɡ 
ɩɨɥɢɫɬɢɪɨɥɚ 

1 ɦ3 V=167.2 ɦ3 167,2 

7. Ʉɪɨɜɥɹ 
22 ɍɫɬɪɨɣɫɬɜɨ 

ɤɪɨɜɟɥɶɧɨɝɨ ɤɨɜɪɚ 
100 
ɦ2 

Sɤɪɨɜɥɢ=2380,52 ɦ2 23,5 

23 ɍɫɬɪɨɣɫɬɜɨ 
ɝɢɞɪɨɢɡɨɥɹɰɢɢ 

100 
ɦ2 

Sɤɪɨɜɥɢ=2380,52 ɦ2 23,5 

24 ɍɫɬɪɨɣɫɬɜɨ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɣ 
ɫɬɹɠɤɢ          

100 
ɦ2 

Sɤɪɨɜɥɢ=2380,52 ɦ2 23,5 

25 ɍɫɬɪɨɣɫɬɜɨ 
ɭɬɟɩɥɢɬɟɥɹ          

100 
ɦ2 

Sɤɪɨɜɥɢ=2380,52 ɦ2 23,5 

26 ɍɫɬɪɨɣɫɬɜɨ 
ɩɚɪɨɢɡɨɥɹɰɢɢ 

100 
ɦ2 

Sɤɪɨɜɥɢ=2380,52 ɦ2 23,5 

8. ɉɪɨɟɦɵ 
27 ɍɫɬɚɧɨɜɤɚ ɞɜɟɪɧɵɯ 100 Sɞɜɟɪɢ=2,1∙0,9∙2+2,1∙1,3∙18+2,1∙0,9∙57+2,1∙0, 1,81 
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ɫɬɟɤɥɹɧɧɵɯ 
ɜɟɬɪɚɠɟɣ  

 

ɦ2 7∙14=181,2 ɦ2 

9. ɉɪɨɱɢɟ ɪɚɛɨɬɵ 
28 ɍɫɬɪɨɣɫɬɜɨ 

ɨɬɦɨɫɬɤɢ  
100 
ɦ2 

S=87,29 ɦ2 0,87 

29 ɍɫɬɪɨɣɫɬɜɨ 
ɩɚɧɞɭɫɚ 

100 
ɦ2 

V=0,9 ɦ3 0,009 

 Ȼɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɫɱɟɬ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɭɞɨɡɚɬɪɚɬ ɢ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɤɚɥɶɤɭɥɹɰɢɢ. 

4.5 ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 

Ⱦɥɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɧɨɝɨ ɱɟɬɵɪɟɯɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ 
17,2 ɦ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 72x132 ɦ ɬɪɟɛɭɟɬɫɹ ɩɨɞɨɛɪɚɬɶ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɦɚɫɫɵ 

Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɜɵɛɨɪɟ ɫɚɦɨɯɨɞɧɵɯ ɫɬɪɟɥɨɜɵɯ 
ɤɪɚɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.3: 

                         ,                 (4.3) 
 
ɝɞɟ   =4,0ɬ – ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ– ɪɚɡɞɚɬɨɱɧɵɣ ɛɭɧɤɟɪ ȻɄ;  
   =0,04 ɬ – ɦɚɫɫɚ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɝɨ ɫɬɪɨɩɚ 24ɋɄ-1,25 ȼɄ-0,5ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 

ɞɨ 5ɬ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɇɤ 

Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.4: 
                                 ,                        (4.4) 
 
ɝɞɟ           – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ 

ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ;        – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ;        – ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɩɨ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ (ɪɚɡɞɚɬɨɱɧɵɣ ɛɭɧɤɟɪ ȻɄ-
1,5ɦ3);          – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɜɵɥɟɬɚ ɫɬɪɟɥɵ Lc 

Ɉɩɬɢɦɚɥɶɧɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɫɬɪɟɥɵ ɤɪɚɧɚ ɤ ɝɨɪɢɡɨɧɬɭ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ 
ɮɨɪɦɭɥɟ 4.5: 

                                               ;                (4.5) 

 
ɝɞɟ        – ɜɵɫɨɬɚ ɫɬɪɨɩɨɜɤɢ;        – ɞɥɢɧɚ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɤɪɚɧɚ; 
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         – ɞɥɢɧɚ ɫɛɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ (ɲɢɪɢɧɚ ɪɚɡɞɚɬɨɱɧɨɝɨ ɛɭɧɤɟɪɚ ȻɄ-
1,5ɦ3);     ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɷɥɟɦɟɧɬɚ ɞɨ ɨɫɢ ɫɬɪɟɥɵ. 

                                      ;              (4.6) 

 
ɝɞɟ           – ɦɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ;        – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɪɟɩɥɟɧɢɹ ɫɬɪɟɥɵ ɞɨ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ;      – ɨɩɬɢɦɚɥɶɧɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɫɬɪɟɥɵ ɤɪɚɧɚ ɤ ɝɨɪɢɡɨɧɬɭ;          – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɪɟɩɥɟɧɢɹ ɫɬɪɟɥɵ ɞɨ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ. 
 

ɉɨɞɛɢɪɚɟɦ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ȾɗɄ 251. Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 
Ɍɚɛɥɢɰɚ 4.5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ ȾɗɄ 251  

 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɬ                             25 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ, ɦ                          14-32 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ, ɦ                             36 

Ⱦɥɢɧɚ ɝɭɫɶɤɚ, ɦ                               5 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ, ɦ                          4,7-27,2 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ, ɦ                             36 

ɋɤɨɪɨɫɬɶ ɩɨɞɴɟɦɚ ɦ/ɦɢɧ                          0,15-4,2 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ,ɦ                         6,96-4,76-4,3 

 
 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ȾɗɄ 251 ɢ ɟɝɨ ɝɪɚɮɢɤ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.1  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 4.1 – ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ȾɗɄ 251 
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 4.6 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ  
 
 

Ⱥɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ ɩɟɪɟɜɨɡɤɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɫɬɚɜɤɢ 
ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɡɚɜɨɞɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɩɥɨɳɚɞɤɢ. Ɍɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ-ɛɨɪɬɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɢɦɟɸɬ ɤɭɡɨɜ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɥɸɛɵɯ ɜɢɞɨɜ ɝɪɭɡɨɜ, ɜ ɩɪɟɞɟɥɚɯ ɟɝɨ 
ɜɦɟɫɬɢɦɨɫɬɢ.  

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɷɥɟɦɟɧɬɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

      
 ɫɦ   ,                      (4.7) 

 
ɝɞɟ Qi– ɦɚɫɫɚ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ, ɦɨɧɬɢɪɭɟɦɵɯ ɜ ɬɟɱɟɧɢɢ ɨɞɧɢɯ 

ɫɭɬɨɤ ɬ/ɫɭɬ; 
ɫ=1 – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ; 
 ɫɦi – ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɞɢɧɢɰɵ ɩɪɢ 

ɩɟɪɟɜɨɡɤɟ ɢɡɞɟɥɢɣ ɞɚɧɧɨɝɨ ɬɢɩɚ: 
 

 ɫɦ      Кɜ К              ,                    (4.8) 

 
ɝɞɟ T– ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɦɟɧɭ; 
Ɋ – ɩɚɫɩɨɪɬɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ; 
Кɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɨ ɜɪɟɦ. 0,8; 
Кr – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ; 
t1 = 0,083 ɱ – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
t2 = 0,083 ɱ – ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
L – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɨɞɚ ɞɨ ɨɛɴɟɤɬɚ; 
V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ; 
tɬ – ɜɪɟɦɹ ɦɚɧɟɜɪɚ 5 8 ɦɢɧ. = 0,083 0,133 ɱɚɫɚ. 
ɉɨ ɮɨɪɦɭɥɟ 4.8 ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ: 
    Ɋɮ

Ɋ
  ,                     (4.9) 

 
ɝɞɟ Ɋɮ– ɮɚɤɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ; 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɟɞɢɧɢɰ: 

 
                                 Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
  

Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɢɦɚɟɦ Ɍɹɝɚɱ ɄɚɦȺɁ 
53504-6030-50 6x6 ɫ ɩɪɢɰɟɩɧɵɦ ɬɪɚɥɨɦ ɉɉɌ 60-31Ⱦ-10ɍ ɍɋɌ 9465  

ɉɚɫɩɨɪɬɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ, P: 36 ɬ. 
Ɏɚɤɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ, Ɋɮ: 36 ɬ. 
ɉɚɫɩɨɪɬɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɥɚ: 60 ɬ. 
Ⱦɥɢɧɚ ɩɥɚɬɮɨɪɦɵ ɬɪɚɥɚ: 14,8 ɦ. 
Ʉɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɦɟɧɭ, T: 8 ɱ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ,   : 1. 

 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɨɞɚ ɞɨ ɨɛɴɟɤɬɚ, L: 15 ɤɦ. 
Ɉɩɪɟɞɟɥɢɦ ɫɦɟɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɞɢɧɢɰɟ: 
                                                       ;     (4.10) 

 
Ɉɩɪɟɞɟɥɢɦ ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ: 
                             .                 (4.11) 

 
Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ 

 
Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ ɩɪɢɧɢɦɚɟɦ ɝɪɭɡɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɄɚɦȺɁ-

44108ɫ ɛɨɪɬɨɦ. 
ɉɚɫɩɨɪɬɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, P: 32 ɬ. 
Ɏɚɤɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɟɞɟɥɶɧɨɝɨ ɬɹɝɚɱɚ, Ɋɮ: 32 ɬ. 
ɉɚɫɩɨɪɬɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɥɚ: 40 ɬ. 
ɉɥɨɳɚɞɶ ɛɨɪɬɚ: 21 ɤɜ.ɦ. 
Ʉɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɦɟɧɭ, T: 8 ɱ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ,   : 1. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɨɞɚ ɞɨ ɨɛɴɟɤɬɚ, L: 15 ɤɦ. 
Ɉɩɪɟɞɟɥɢɦ ɫɦɟɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
                                                      ;               (4.12) 

 
Ɉɩɪɟɞɟɥɢɦ ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ: 

     
N_i=7,9/(325 1)=0,024≈1 ɦɚɲɢɧɚ.   
 
 
 
4.7 Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ  
 
 

ȼ ɬɚɛɥɢɰɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɭɞɨɡɚɬɪɚɬɵ ɛɪɢɝɚɞ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɢɞɵ 
ɪɚɛɨɬ. 
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Ɍɚɛɥɢɰɚ 4.6 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 

№
 ɩ

/ɩ
 

Ɉɛɨɫɧɨɜɚɧɢɟ 
ɩɨ Ƚɗɋɇ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. 

Ɉɛɴɟɦ 
ɪɚɛɨɬ 

ɇɨɪɦɚ ɜɪɟɦɟɧɢ 
ɧɚ ɟɞɢɧɢɰɭ 

ɉɨɥɧɵɣ ɨɛɴɟɦ 
ɪɚɛɨɬ Ʉɨɥ. 

ɫɦɟɧ 

Ʉɨɥ. 
ɫɦɟɧ ɜ 
ɨɞɢɧ 

ɪɚɛɨɱɢɣ 
ɞɟɧɶ 

Ʉɨɥ. 
ɪɚɛɨɱɢɯ 

ɞɧɟɣ 
ɋɨɫɬɚɜ ɡɜɟɧɚ 

Ʉɨɥ. 
ɱɟɥɨɜɟɤ 
ɜ ɡɜɟɧɟ 

Ʉɨɥ. 
ɡɜɟɧɶɟɜ 

Ʉɨɥ. 
ɱɟɥɨɜɟɤ 

ɜ 
ɛɪɢɝɚɞɟ ɱɟɥ.-

ɱɚɫɵ 
ɦɚɲ.-
ɱɚɫɵ 

ɱɟɥ.-
ɱɚɫɵ 

ɦɚɲ.-
ɱɚɫɵ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

1 
Ƚɗɋɇ 01-01-

032-01 
ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɫɥɨɹ δ=0,15 ɦ 

1000 
ɦ2 

11.496 10.84 10.84 20 20 4 4 3 
Ɇɚɲɢɧɢɫɬ 

6ɪ. - 1 
4 2 4 

2 
Ƚɗɋɇ 01-01-

010-25 

Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ 
ɝɥɭɛɢɧɨɣ 4.3 ɦ 
ɷɤɫɤɚɜɚɬɨɪɨɦ ɫ 
ɤɨɜɲɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 
0.65 ɦ3 

1000 
ɦ3 

33.392 00.00 67.64 105.35 105.35 24 3 7 
Ɇɚɲɢɧɢɫɬ 

6ɪ. - 1 
3 2 4 

3 
Ƚɗɋɇ 01-02-

055-07 
Ⱦɨɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
ɜɪɭɱɧɭɸ 

100 
ɦ3 

10.001 892 0.00 1050 0.00 72 3 10 
Ɂɟɦɥɟɤɨɩ 3ɪ. 

- 10 
10 2 20 

4 
Ƚɗɋɇ 01-01-

034-01 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɩɚɡɭɯ ɤɨɬɥɨɜɚɧɚ 
ɛɭɥɶɞɨɡɟɪɨɦ 

1000 
ɦ3 

3.633 7.70 5.91 7.84 7.84 2 2 2 
Ɇɚɲɢɧɢɫɬ 

6ɪ. - 1 
1 2 2 

5 
Ƚɗɋɇ 01-02-

003-06 
ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ 

1000 
ɦ3 

3.633 7,70 5.5 28.10 7.30 4 2 2 
Ɇɚɲɢɧɢɫɬ 

6ɪ. - 1 
2 2 2 

2. Ɏɭɧɞɚɦɟɧɬɵ 

 

6 
Ƚɗɋɇ 08-01-

002-01 
ɉɟɫɱɚɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ 1 ɦ3 8.40 1.3 0.29 32.25 4.84 10 2 4 

Ɇɚɲɢɧɢɫɬ 
6ɪ. - 1 

1 2 2 
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7 
Ƚɗɋɇ 06-01-

001-10 

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 
ɫɬɨɥɛɱɚɬɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ 

100 
ɦ3 

0.539 345.35 24.56 406.00 25.59 16 2 8 

Ɇɚɲɢɧɢɫɬ 
ɜɚɤɭɭɦɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 5 
ɪ. - 1; 

Ȼɟɬɨɧɳɢɤ 4 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 3 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 2 
ɪ. - 2 

7 2 14 

8 
Ƚɗɋɇ 06-01-

001-17 

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 
ɮɭɧɞɚɦɟɧɬɧɵɯ ɩɥɢɬ 

100 
ɦ3 

0.37 283 34.32 127.84 12.70 4 1 2 

Ɇɚɲɢɧɢɫɬ 
ɜɚɤɭɭɦɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 5 
ɪ. - 1; 

Ȼɟɬɨɧɳɢɤ 4 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 3 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 2 
ɪ. - 2 

6 2 12 

9 
Ƚɗɋɇ 26-01-

037-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ 
ɮɭɧɞɚɦɟɧɬɚ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɨɦ  

100 
ɦ2 

4.12 24.30 0.00 92.70 0.00 2 2 2 

ɂɡɨɥɢɪɨɜɳɢɤ 
4 ɪ. - 4; 

ɂɡɨɥɢɪɨɜɳɢɤ 
3 ɪ. - 4 

7 1 7 

3. Ʉɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ, ɫɬɟɧɵ ɨɫɬɟɤɥɟɧɢɟ 

 

10 
Ƚɗɋɇ 09-03-

002-10 

Ɇɨɧɬɚɠ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɥɨɧɧ  

1 ɬ 223.2 32.32 6.30 542.80 284.40 18 4 9 

Ɇɨɧɬɚɠɧɢɤ 6 
ɪ. - 1;  

Ɇɨɧɬɚɠɧɢɤ 5 
ɪ. - 1;  

Ɇɨɧɬɚɠɧɢɤ 4 
ɪ. - 2;  

Ɇɨɧɬɚɠɧɢɤ 3 
ɪ. - 1;  

Ɇɚɲɢɧɢɫɬ 6 
ɪ. -1; 

7 3 14 
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11 
Ƚɗɋɇ 09-04-

006-04 
Ɇɨɧɬɚɠ ɫɷɧɞɜɢɱ 
ɩɚɧɟɥɟɣ  

100 
ɦ2 

80.53 204.62 21.25 2700.81 90.79 50 2 50 
Ʉɚɦɟɧɳɢɤ 3 

ɪ. - 8  
8 2 8 

12 
Ƚɗɋɇ 09-04-

010-01 
Ɇɨɧɬɚɠ ɜɢɬɪɚɠɟɣ 1 ɬ 82.7 268.8 10.12 22300.04 608.67 454 2 186 

Ɇɚɲɢɧɢɫɬ 6 
ɪ. - 1; 

Ɇɨɧɬɚɠɧɢɤ 5 
ɪ. - 8;  

Ɇɨɧɬɚɠɧɢɤ 4 
ɪ. - 2;  

Ɇɨɧɬɚɠɧɢɤ 3 
ɪ. - 2; 

ɋɜɚɪɳɢɤ 4 ɪ. 
- 2  

23 3 34 

4. ɉɟɪɟɤɪɵɬɢɟ 

13 
Ƚɗɋɇ 06-01-

014-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɨɝɨ 
ɩɟɪɟɤɪɵɬɢɹ  

100 
ɦ2 

9.50 3123.54 31.17 7234.24 174.24 190 2 124 

Ɇɚɲɢɧɢɫɬ 6 
ɪ. - 1; 

Ȼɟɬɨɧɳɢɤ 4 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 3 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 2 
ɪ. - 2 

9 2 25 

5. Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ, ɥɢɮɬɨɜɚɹ ɲɚɯɬɚ 

 

14 
Ƚɗɋɇ 07-01-

047-03 
ɍɫɬɪɨɣɫɬɜɨ 
ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɟɣ 

100 
ɲɬ 

0.72 540.60 82.25 143.50 14.81 4 2 2 

Ɇɚɲɢɧɢɫɬ 6 
ɪ. -1; 

Ɇɨɧɬɚɠɧɢɤ 5 
ɪ. - 1;  

Ɇɨɧɬɚɠɧɢɤ 4 
ɪ. - 1;  

Ɇɨɧɬɚɠɧɢɤ 3 
ɪ. - 1 

6 3 8 

15 
Ƚɗɋɇ 06-01-

030-09 

ɍɫɬɪɨɣɫɬɜɨ ɫɬɟɧ 
ɦɨɧɨɥɢɬɧɨɣ 
ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ ɢ 
ɥɢɮɬɨɜɨɣ ɲɚɯɬɵ 

100 
ɦ3 

1.97 1236.6 48.58 2537.83 83.07 60 3 30 

Ɇɚɲɢɧɢɫɬ 6 
ɪ. - 1; 

Ȼɟɬɨɧɳɢɤ 4 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 3 
ɪ. - 2; 

8 3 12 
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Ȼɟɬɨɧɳɢɤ 2 
ɪ. - 2 

16 
Ƚɗɋɇ 29-01-

216-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɨɣ 
ɥɟɫɬɧɢɱɧɨɣ ɩɥɨɳɚɞɤɢ 

100 
ɦ3 

0.18 299.87 00.00 1134.32 0.00 42 3 24 

Ɇɚɲɢɧɢɫɬ 
ɜɚɤɭɭɦɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 5 
ɪ. - 1; 

Ȼɟɬɨɧɳɢɤ 4 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 3 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 2 
ɪ. - 2 

79 3 14 

6. ɉɨɥɵ 

17 
Ƚɗɋɇ 11-01-

027-02 
ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ ɢɡ 
ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ 

 1 
ɲɬ. 189.00 200.80 3.23 5034.54 100.56 32 3 32 

Ʉɚɦɟɧɳɢɤ 5 
ɪ. -10; 

Ʉɚɦɟɧɳɢɤ 4 
ɪ. -10 

25 1 22 

18 
Ƚɗɋɇ 11-03-

034-01 
ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ ɢɡ 
ɩɚɪɤɟɬɧɵɯ ɞɨɫɨɤ 

100 
ɦ2 

36.28 45.31 3.32 523.80 16.02 11 1 11 
ɉɥɨɬɧɢɤ 4 ɪ. 

- 6 
8 4 6 

19 

Ƚɗɋɇ 11-01-
011 

ɍɫɬɪɨɣɫɬɜɨ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɧɨɣ ɫɬɹɠɤɢ 
δ=0.03 ɦ 

100 
ɦ2 

47.34 40.51 1.69 1917.74 80.00 30 1 30 

ɂɡɨɥɢɪɨɜɳɢɤ 
4 ɪ. - 4; 

ɂɡɨɥɢɪɨɜɳɢɤ 
3 ɪ. - 4 

8 1 8 

 

20 
Ƚɗɋɇ 26-01-

041-05 
ɍɫɬɪɨɣɫɬɜɨ ɭɬɟɩɥɢɬɟɥɹ 
ɢɡ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 

1 ɦ3 167.2 18.60 0.31 1300.62 39.43 21 1 19 

ɂɡɨɥɢɪɨɜɳɢɤ 
4 ɪ. - 4; 

ɂɡɨɥɢɪɨɜɳɢɤ 
3 ɪ. - 4 

5 2 5 

7. Ʉɪɨɜɥɹ 

21 
Ƚɗɋɇ 12-01-

007-10 
ɍɫɬɪɨɣɫɬɜɨ 
ɤɪɨɜɟɥɶɧɨɝɨ ɤɨɜɪɚ 

100 
ɦ2 

23.5 150.13 2.50 1832.87 39.12. 30 2 30 

Ʉɪɨɜɟɥɶɳɢɤ 
4 ɪ. - 4; 

Ʉɪɨɜɟɥɶɳɢɤ 
3 ɪ. - 4 

8 2 8 



53 

 

22 
Ƚɗɋɇ 12-01-

015-01 
ɍɫɬɪɨɣɫɬɜɨ 
ɝɢɞɪɨɢɡɨɥɹɰɢɢ 

100 
ɦ2 

23.5 17.51 2.60   840.32 4.25 5 2 5 

ɂɡɨɥɢɪɨɜɳɢɤ 
4 ɪ. - 4; 

ɂɡɨɥɢɪɨɜɳɢɤ 
3 ɪ. - 4 

8 2 8 

23 
Ƚɗɋɇ 12-01-

017-01 

ɍɫɬɪɨɣɫɬɜɨ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɧɨɣ ɫɬɹɠɤɢ 
δ=0.03ɦ 

100 
ɦ2 

23.5 27.22 3.50 633.78 23.86 5 1 5 

ɂɡɨɥɢɪɨɜɳɢɤ 
4 ɪ. - 4; 

ɂɡɨɥɢɪɨɜɳɢɤ 
3 ɪ. - 4 

8 2 8 

24 
Ƚɗɋɇ 12-01-

013-03 
ɍɫɬɪɨɣɫɬɜɨ ɭɬɟɩɥɢɬɟɥɹ 

100 
ɦ2 

23.5 45.54 2.04 560.14 10.21 9 1 9 

ɂɡɨɥɢɪɨɜɳɢɤ 
4 ɪ. - 4; 

ɂɡɨɥɢɪɨɜɳɢɤ 
3 ɪ. - 4 

7 2 7 

25 
Ƚɗɋɇ 12-01-

015-03 
ɍɫɬɪɨɣɫɬɜɨ 
ɩɚɪɨɢɡɨɥɹɰɢɢ 

100 
ɦ2 

23.5 7.84 1.37 40.43 5.12 2 1 2 

ɂɡɨɥɢɪɨɜɳɢɤ 
4 ɪ. - 4; 

ɂɡɨɥɢɪɨɜɳɢɤ 
3 ɪ. - 4 

8 2 8 

8. ɉɪɨɟɦɵ 

26 
Ƚɗɋɇ 10-01-

047-01 
ɍɫɬɚɧɨɜɤɚ ɞɜɟɪɧɵɯ 
ɫɬɟɤɥɹɧɧɵɯ ɜɟɬɪɚɠɟɣ 

100 
ɦ2 

1.81 349 1.05 504.43 3.47 8 1 8 
ɉɥɨɬɧɢɤ 4 ɪ. 

- 6 
6 2 6 

 

9. ɉɪɨɱɢɟ ɪɚɛɨɬɵ 

27 

Ƚɗɋɇ 31-01-
025-01 

ɍɫɬɪɨɣɫɬɜɨ ɨɬɦɨɫɬɤɢ 
100 
ɦ2 

0.87 34.88 3.24 30.35 2.82 1 1 1 

Ɇɚɲɢɧɢɫɬ 
ɜɚɤɭɭɦɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 5 
ɪ. - 1; 

Ȼɟɬɨɧɳɢɤ 4 
ɪ. - 2; 

Ȼɟɬɨɧɳɢɤ 3 
ɪ. - 1 

4 2 4 

 

28 
 

Ƚɗɋɇ 37-01-
009-01 

ɍɫɬɪɨɣɫɬɜɨ ɩɚɧɞɭɫɚ 
100 
ɦ2 

0.0009 78.66 4.58 0.07 0.00 1 1 1 

Ɇɚɲɢɧɢɫɬ 
ɜɚɤɭɭɦɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 5 
ɪ. - 1; 

Ȼɟɬɨɧɳɢɤ 4 
ɪ. - 2 

2 2 2 
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4.8 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɳɟɩɥɨɳɚɞɨɱɧɨɝɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ. 
 
4.8.1 Ɋɚɡɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
 
              ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ 

ɞɥɹ ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɬ ɨɩɚɫɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. 

              Ɇɨɧɬɚɠɧɨɣ ɡɨɧɨɣ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ 
ɝɪɭɡɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. ɗɬɚ ɡɨɧɚ ɪɚɜɧɚ ɤɨɧɬɨɪɭ ɡɞɚɧɢɹ ɩɥɸɫ 
7ɦ ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 20ɦ. ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɡɨɧɭ ɨɛɨɡɧɚɱɚɸɬ ɩɭɧɤɬɢɪɧɨɣ 
ɥɢɧɢɟɣ, ɚ ɧɚ ɦɟɫɬɧɨɫɬɢ ɯɨɪɨɲɨ ɜɢɞɢɦɵɦɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɡɧɚɤɚɦɢ ɢɥɢ 
ɧɚɞɩɢɫɹɦɢ. 

                ȼ ɷɬɨɣ ɡɨɧɟ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɬɨɥɶɤɨ ɦɨɧɬɚɠɧɵɣ ɦɟɯɚɧɢɡɦ. 
ɋɤɥɚɞɢɪɨɜɚɬɶ ɦɚɬɟɪɢɚɥɵ ɡɞɟɫɶ ɧɟɥɶɡɹ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɡɞɚɧɢɟ ɧɚɡɧɚɱɚɸɬ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɟɫɬɚ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ, ɫ ɮɚɫɚɞɚ ɡɞɚɧɢɹ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ 
ɭɫɬɚɧɨɜɤɟ ɤɪɚɧɚ. Ɇɟɫɬɚ ɩɪɨɯɨɞɨɜ ɤ ɡɞɚɧɢɸ ɱɟɪɟɡ ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ ɫɧɚɛɠɚɸɬ 
ɧɚɜɟɫɚɦɢ. 

 
 

 
Ɋɢɫɭɧɨɤ 4.3 - Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ 
 
              Ɂɨɧɨɣ ɨɛɫɥɭɠɢɢɜɚɧɢɹ ɤɪɚɧɨɦ ɢɥɢ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɤɪɚɧɚ ɧɚɡɵɜɚɸɬ 

ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɪɸɤɨɦ ɤɪɚɧɚ. Ⱦɥɹ 
ɫɬɪɟɥɨɜɵɯ ɤɪɚɧɨɜ ɡɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɞɢɭɫɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɜɵɥɟɬɭ ɫɬɪɟɥɵ ɤɪɚɧɚ. Rmax=32,5 ɦ. 
 Ɉɩɚɫɧɚɹ ɡɨɧɚ ɞɥɹ ɫɬɪɟɥɨɜɵɯ ɤɪɚɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ:  
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                          ,               (4.13) 
 
ɝɞɟ             – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɜɵɥɟɬ ɫɬɪɟɥɵ ɤɪɚɧɚ;                 – ɩɨɥɨɜɢɧɚ ɞɥɢɧɵ ɧɚɢɛɨɥɶɲɟɝɨ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ;                            – ɪɚɫɫɬɨɹɧɢɟ ɞɥɹ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ, 

ɩɪɢɧɢɦɚɟɦɨɣ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɝɪɭɡɚ   ɞɨ 10 ɦ; 
                             ;      (4.14) 

 
4.8.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ 
 

Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɚɜɬɨɞɨɪɨɝɢ, 
ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. ɉɪɢɧɢɦɚɟɦ 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 ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɌȻ: 
– ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɶɸ: 0,5-1 ɦ; 
– ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɨɝɪɚɠɞɟɧɢɟɦ ɩɥɨɳɚɞɤɢ: 1,5 ɦ. 
 

4.8.3 ȼɵɛɨɪ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
 

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɩɨɦɟɳɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɝɨ ɢ ɫɥɭɠɟɛɧɨɝɨ 
ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɩɨɞɛɢɪɚɸɬɫɹ ɩɨ [4]. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɢɧɜɟɧɬɚɪɧɵɯ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɟɣ ɡɚɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ. 

ȼɟɞɨɦɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.11. 
 
Ɍɚɛɥɢɰɚ 4.7 – ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɚɡɧɚɱɟɧɢɟ ȿɞ. ɢɡɦ. ɇɨɪɦ. ɩɨɤɚɡɚɬɟɥɶ Ɍɪɟɛ. ɤɨɥɢɱ. 
1. ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

1. Ƚɚɪɞɟɪɨɛɧɚɹ ɉɟɪɟɨɞɟɜɚɧɢɟ ɢ 
ɯɪɚɧɟɧɢɟ ɭɥɢɱɧɨɣ 
ɨɞɟɠɞɵ 

ɦ2,  
ɞɜɨɣɧɨɣ ɲɤɚɮ 

0,9 ɧɚ 1 ɱɟɥ. / 1 ɧɚ 
1 ɱɟɥ. 

26,1 ɦ2 / 80 ɲɬ 

2. ɍɦɵɜɚɥɶɧɚɹ ɋɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɪɚɛɨɱɢɯ 

ɦ2, ɤɪɚɧ 0,05 ɧɚ 1 ɱɟɥ. / 
1 ɧɚ 15 ɱɟɥ. 

1,5 ɦ2 / 8 

3. Ⱦɭɲɟɜɚɹ  ɋɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɪɚɛɨɱɢɯ 

ɦ2, ɫɟɬɤɚ 0,43 ɧɚ 1 ɱɟɥ. / 
1 ɧɚ 12 ɱɟɥ. 

25,8 ɦ2 / 5 

4. ɉɨɦɟɳɟɧɢɟ ɋɨɝɪɟɜɚɧɢɟ, ɨɬɞɵɯ, ɦ2 1 ɧɚ 1 ɱɟɥ. 60 ɦ2 
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ɞɥɹ ɨɬɞɵɯɚ, 
ɫɨɝɪɟɜɚ 

ɩɪɢɟɦ ɩɢɳɢ 

5. Ɍɭɚɥɟɬ ɋɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɪɚɛɨɱɢɯ 

ɭɧɢɬɚɡ 1 ɧɚ 25 ɱɟɥ. 4 

2. ɋɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 
6. ɉɪɨɪɚɛɫɤɚɹ Ɋɚɡɦɟɳɟɧɢɟ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɟɪɫɨɧɚɥɚ 

ɦ2 4 ɧɚ 1 ɱɟɥ. 1 

 
Ɍɚɛɥɢɰɚ 4.8 – ɂɧɜɟɧɬɚɪɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ Ɍɢɩ ɡɞɚɧɢɹ Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ Ʉɨɥɢɱɟɫɬɜɨ 
1. ɉɪɨɪɚɛɫɤɚɹ Ʉɨɧɬɟɣɧɟɪ 9x2,7x4,3 ɦ 1 
2 ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɨɬɞɵɯɚ, ɫɨɝɪɟɜɚ 

Ʉɨɧɬɟɣɧɟɪ 9x2,7x4,3 ɦ 4 

3. Ⱦɭɲɟɜɚɹ, 
ɝɚɪɞɟɪɨɛɧɚɹ, 
ɭɦɵɜɚɥɶɧɚɹ 

Ʉɨɧɬɟɣɧɟɪ 9x2,7x4,3 ɦ 6 

4. Ɍɭɚɥɟɬɧɵɟ ɤɚɛɢɧɤɢ Ʉɨɧɬɟɣɧɟɪ 1,1x1.2 ɦ 4 

Ɂɚɜɟɪɲɚɸɳɚɹ ɡɚɞɚɱɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ – ɢɯ 
ɨɩɬɢɦɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚ ɩɥɨɳɚɞɤɟ. 

ɉɪɢ ɷɬɨɦ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɡɞɚɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬ ɭ ɜɴɟɡɞɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ 
ɩɥɨɳɚɞɤɭ, Ʉɉɉ – ɭ ɜɵɟɡɞɚ. Ƚɚɪɞɟɪɨɛɧɵɟ, ɞɭɲɟɜɵɟ ɢ ɬ.ɞ. ɪɚɡɦɟɳɚɸɬ ɜɛɥɢɡɢ ɡɨɧ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɛɨɬɚɸɳɢɯ. ȼɫɟ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬ 
ɜɧɟ ɨɩɚɫɧɵɯ ɡɨɧ ɢ ɧɟ ɛɥɢɠɟ 50 ɫɦ ɨɬ ɫɤɥɚɞɨɜ ɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɧɚɜɟɬɪɟɧɧɨɣ 
ɫɬɨɪɨɧɵ. 

 
4.8.4 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɩɪɢɨɛɴɟɤɬɧɵɯ ɫɤɥɚɞɨɜ 

 
ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢɦɟɸɬɫɹ ɨɤɨɥɨ ɨɛɴɟɤɬɧɵɟ ɫɤɥɚɞɵ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɨɪɝɚɧɢɡɨɜɚɧɵ ɜ ɜɢɞɟ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ, ɩɨɥɭɡɚɤɪɵɬɵɯ 
(ɧɚɜɟɫɨɜ). 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɤɥɚɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɡɚɩɚɫɵ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ, ɧɨ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. Ɂɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.15: 

                      ,                 (4.15) 

 
ɝɞɟ      – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ;   – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɞɧɟɣ;          – ɧɨɪɦɚ ɡɚɩɚɫɨɜ ɦɚɬɟɪɢɚɥɨɜ, ɞɥɹ ɦɟɫɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
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       – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞ 
ɱɟɪɟɡ ɚɜɬɨɬɪɚɧɫɩɨɪɬ;        – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.16: 
                   ,                  (4.16) 
 
ɝɞɟ        – ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɚɫɨɜ ɦɚɬɟɪɢɚɥɚ;   – ɧɨɪɦɚɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɧɚ ɟɞɢɧɢɰɭ ɫɤɥɚɞɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ;    – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɶ ɧɚ ɩɪɨɯɨɞɵ ɢ 

ɩɪɨɟɡɞɵ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ, ɫɬɟɥɥɚɠɚɦɢ ɢ ɬ.ɞ. 
ȼ ɤɚɠɞɵɣ ɲɬɚɛɟɥɶ ɭɤɥɚɞɵɜɚɸɬ ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɥɶɤɨ ɨɞɧɨɣ ɦɚɪɤɢ, ɡɧɚɤɢ 

ɦɚɪɤɢɪɨɜɤɢ ɢɡɞɟɥɢɣ ɜɫɟɝɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɪɚɳɟɧɵ ɜ ɫɬɨɪɨɧɭ ɩɪɨɯɨɞɚ ɢɥɢ 
ɩɪɨɟɡɞɚ. ȼɫɟ ɦɟɫɬɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɜɨɛɨɞɧɵɟ ɩɨɞɴɟɡɞɵ ɢ ɩɪɨɯɨɞɵ. 
Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɨɩɢɪɚɬɶɫɹ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɢɧɜɟɧɬɚɪɧɵɟ ɩɪɨɤɥɚɞɤɢ. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.17: 
              ,                    (4.17) 

 
ɝɞɟ      – ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ, ɦ2;      – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɯɨɞɨɜ ɢ ɩɪɨɟɡɞɨɜ (ɞɥɹ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɫɨ ɫɬɟɥɥɚɠɚɦɢ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,35...0,5; ɞɥɹ ɡɚɤɪɵɬɵɯ ɨɬɚɩɥɢɜɚɟɦɵɯ – 0,6...0,7; ɞɥɹ 
ɧɚɜɟɫɨɜ – 0,5...0,6 ɢ ɞɥɹ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɩɪɢ ɲɬɚɛɟɥɶɧɨɦ ɯɪɚɧɟɧɢɢ ɦɚɬɟɪɢɚɥɚ – 
0,4...0,7). 

Ɉɬɤɪɵɬɵɟ ɫɤɥɚɞɵ ɪɚɫɩɨɥɚɝɚɟɦ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 
ɉɥɨɳɚɞɤɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɨɜɧɵɟ, ɫ ɭɤɥɨɧɨɦ 2°. ɍɱɚɫɬɤɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɢ, 
ɤɭɞɚ ɦɚɬɟɪɢɚɥɵ ɪɚɡɝɪɭɠɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɬɪɚɧɫɩɨɪɬɚ, ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ 
ɩɪɢɧɰɢɩɭ ɤɨɧɫɬɪɭɤɰɢɣ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ. 

ɉɥɨɳɚɞɶ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ – 22,5 ɦ2; 
ɉɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ – 277,0 ɦ2. 
ɉɥɨɳɚɞɶ ɩɨɞ ɧɚɜɟɫɨɦ – 21,8 ɦ2. 

 
Ɍɚɛɥɢɰɚ 4.9 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ 
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Ɍɢɩ ɫɤɥɚɞɚ 

1. 
ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ 

ɬ 301 83 3 14.13 3 54 ɉɥɨɳɚɞɤɚ 

2. Ȼɟɬɨɧ ɦ3 – – – – – 3x9 ɉɥɨɳɚɞɤɚ 

3. ɫɷɧɞɜɢɱ 
ɩɚɧɟɥɢ 

1000 ɲɬ 198 33 3 21 0.7 21.8 ɇɚɜɟɫ 
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4. Ɋɚɫɬɜɨɪ 
ɤɥɚɞɨɱɧɵɣ 

ɦ3 – – – – – 3x9 ɉɥɨɳɚɞɤɚ 

5. Ʌɟɫɬɧɢɱɧɵɟ 
ɦɚɪɲɢ 

ɦ3 140.3 2 3 300.94 0.6 180.6 ɉɥɨɳɚɞɤɚ 

6. ɉɪɨɮɧɚɫɬɢɥ ɬ 60 95 3 2.71 0.8 6.2 Ɂɚɤɪɵɬɵɣ 

7. ɋɬɟɤɥɹɧɧɵɟ 
ɜɢɬɪɚɠɢ 

ɬ 94 186 3 1.91 3 16.3 Ɂɚɤɪɵɬɵɣ 

    
 
4.8.5 Ɋɚɫɯɨɞ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚ 

ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɭɠɞ. 

Ɋɚɫɱɟɬ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɬɞɟɥɶɧɵɦ 
ɜɢɞɚɦ ɪɚɛɨɬ ɢ ɩɨ ɫɬɪɨɢɬɟɥɶɧɵɦ ɦɚɲɢɧɚɦ, ɩɨɬɪɟɛɥɹɸɳɢɦ ɜɨɞɭ. 

ɋɦɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɦɟɧɧɨɝɨ ɩɨɬɨɤɚ ɪɚɛɨɬ, 
ɫɨɝɥɚɫɧɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɫɪɟɞɧɢɦ ɧɨɪɦɚɦ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɧɚ ɟɞɢɧɢɰɭ ɪɚɛɨɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɦɚɲɢɧ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ 
ɪɚɛɨɬ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɬɟ ɦɚɲɢɧɵ, ɤɨɬɨɪɵɟ 
ɪɚɛɨɬɚɸɬ ɜ ɩɟɪɢɨɞ ɫ ɧɚɢɛɨɥɶɲɢɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟɦ. 

ɋɭɦɦɚɪɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ (ɥ/ɫ) ɩɨ ɝɪɭɩɩɚɦ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢɫɯɨɞɹ 
ɢɡ ɧɨɪɦɚɬɢɜɨɜ ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.18: 

                                                                                  (4.18) 
 
ɝɞɟ        – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɥ/ɫ;      – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ, ɥ/ɫ;             – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɠɚɪɧɵɟ ɰɟɥɢ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɧɚɢɛɨɥɟɟ 

ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ ɩɨ ɮɨɪɦɭɥɟ 4.19: 
                                                                                    (4.19) 

 
ɝɞɟ         – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɭɱɬɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ;           – ɫɭɦɦɚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɫɦɟɧɭ ɜ ɥɢɬɪɚɯ ɧɚ ɜɫɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ.        – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ;       – ɱɢɫɥɨ ɱɚɫɨɜ, ɭɱɢɬɵɜɚɟɦɵɯ ɪɚɫɱɟɬɨɦ ɱɚɫɨɜ ɜ ɫɦɟɧɭ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 4.20: 
                                                                                                         (4.20) 

       – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɭɸ ɫɦɟɧɭ; 
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        – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ;        – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ;        – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɫɦɟɧɭ;          – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɢɟɦ ɞɭɲɚ 1-ɝɨ ɪɚɛɨɱɟɝɨ;       – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɩɪɢɧɢɦɚɸɳɢɣ ɞɭɲ (70% ɨɬ ɱɢɫɥɚ ɪɚɛɨɱɢɯ ɜ 
ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɭɸ ɫɦɟɧɭ);           – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɜɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɨɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 
4.21: 

                                                                                  (4.21) 

 
ɝɞɟ               – ɫɭɦɦɚɪɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ;             – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ. 

 
4.8.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
 

Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɡɚɱɚɫɬɭɸ ɩɪɢɦɟɧɹɬɶ 
ɩɪɨɠɟɤɬɨɪɧɨɟ ɨɫɜɟɳɟɧɢɟ. ɋɜɟɬɨɬɟɯɧɢɱɟɫɤɢɦ ɪɚɫɱɟɬɨɦ ɩɪɨɟɤɬɨɪɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɸ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. 
Ɋɚɫɱɟɬ ɨɫɜɟɳɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɨɳɧɨɫɬɢ ɩɪɨɠɟɤɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɠɟɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɦ ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɚɬɢɜɧɨɣ 
ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɢ ɦɚɲɢɧɵ, ɬɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɧɚɯɨɞɢɦ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

                                                                                                                (4.22)                 

Ƚɞɟ m=0.25-ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɜɟɬɨɜɭɸ ɨɬɞɚɱɭ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ; 

ȿ=2ɥɤ-ɧɨɪɦɢɪɭɟɦɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

K=1,5-ɤɨɷɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 

A-ɨɫɜɟɳɚɟɦɚɹ ɩɥɨɳɚɞɶ; 

P=2000 ȼɬ-ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ;                        12,4 

ɉɪɢɧɢɦɚɟɦ 12 ɩɪɨɠɟɤɬɨɪɨɜ ɜɵɫɨɤɨɣ ɦɨɳɧɨɫɬɢ P=2000ȼɬ 
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 5 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ⱥɛɚɤɚɧ Ɋɟɫɩɭɛɥɢɤɟ 
ɏɚɤɚɫɢɹ.  

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ: ɨɛɟɫɩɟɱɢɬɶ ɨɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ; ɨɛɭɫɬɪɨɣɫɬɜɨ ɢ ɫɨɞɟɪɠɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ, ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ ɢ 
ɪɚɛɨɱɢɯ ɦɟɫɬ. ȼɵɩɨɥɧɢɬɶ ɜɫɟ ɩɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚ ɨɛɴɟɤɬɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ; ɫɨɛɥɸɞɚɬɶ ɬɟɯɧɢɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ; ɨɛɟɡɨɩɚɫɢɬɶ ɬɪɭɞ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɬɨɧɧɵɯ ɢ ɩɪɢ ɞɪɭɝɢɯ 
ɪɚɡɥɢɱɧɵɯ ɪɚɛɨɬɚɯ. 

 5.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ɍɪɟɛɨɜɚɧɢɹ, ɢɧɫɬɪɭɤɰɢɢ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ 
ɪɚɡɪɚɛɨɬɚɧɵ ɫɨɝɥɚɫɧɨ ɋɇɢɉ 13-03-2001 [16] ɢ ɋɇɢɉ 12-04-2002 [17]. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ 

Ɂɚ ɬɟɯɧɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵ — ɦɚɫɬɟɪɚ ɢ ɩɪɨɪɚɛɵ ɜ 
ɩɪɟɞɟɥɚɯ ɩɨɪɭɱɟɧɧɵɯ ɢɦ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬɵ. Ɋɭɤɨɜɨɞɫɬɜɨ ɨɯɪɚɧɨɣ ɬɪɭɞɚ, ɟɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɟɟ ɫɨɫɬɨɹɧɢɟ ɜɨɡɥɚɝɚɸɬ ɧɚ ɝɥɚɜɧɵɯ ɢɧɠɟɧɟɪɨɜ 
ɢ ɧɚɱɚɥɶɧɢɤɨɜ ɫɬɪɨɟɤ, ɚ ɬɚɤɠɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɪɚɛɨɬɧɢɤɨɜ ɫɥɭɠɛɵ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɪɚɛɨɬɧɢɤɚɦ ɩɨɪɭɱɟɧɨ ɧɟ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɡɨɩɚɫɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɛɭɱɟɧɢɟ ɢ ɫɧɚɛɠɟɧɢɟ ɪɚɛɨɱɢɯ 
ɫɩɟɰɨɞɟɠɞɨɣ ɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ 
ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɩɪɚɜɢɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɨɞɟɠɞɵ ɢ ɡɚɳɢɬɧɵɯ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɛɳɟɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɧɚ ɫɬɪɨɣɤɚɯ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɫɨɸɡɵ ɱɟɪɟɡ ɤɨɦɢɫɫɢɢ ɩɪɨɮɫɨɸɡɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɢɧɫɩɟɤɬɨɪɨɜ. 

5.2 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 [17]. 
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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. 

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 ȽɈɋɌ 12.1.046-2014 [16] 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. 

 
5.3 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 [16] 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. 
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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. 

Meɫɬɨ 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 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. 

 
5.4 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  ɋɉ 112.13330.2011 (№123-ɎɁ) [20]. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɥɨɳɚɞɶɸ 5 ɝɚ ɢ ɛɨɥɟɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɜɴɟɡɞɨɜ 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. 
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ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɢ ɞɨɪɨɝ ɧɟɨɛɯɨɞɢɦɨ ɡɚɜɟɪɲɢɬɶ ɤ ɧɚɱɚɥɭ ɨɫɧɨɜɧɵɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

Ȼɵɬɨɜɤɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɡɚɜɨɡɹɬɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɞɨ 
ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

Ⱦɨɪɨɝɢ ɜɞɨɥɶ ɡɞɚɧɢɣ ɩɪɢ ɲɢɪɢɧɟ ɡɞɚɧɢɹ ɛɨɥɟɟ 100 ɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨ ɜɫɟɯ 
ɫɬɨɪɨɧ ɡɞɚɧɢɹ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɤɪɚɹ ɞɨɪɨɝɢ ɞɨ ɫɬɟɧɵ ɡɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɹ 
ɞɨɥɠɧɨ ɛɵɬɶ: ɞɥɹ ɡɞɚɧɢɣ ɜɵɫɨɬɨɣ ɞɨ 28 ɦ – ɧɟ ɛɨɥɟɟ 8 ɦ; 

Ƚɨɪɸɱɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɜ ɲɬɚɛɟɥɹɯ ɢɥɢ 
ɝɪɭɩɩɚɦɢ ɩɥɨɳɚɞɶɸ ɧɟ ɛɨɥɟɟ 100 ɦ2. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɢ ɡɞɚɧɢɹɦɢ 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 24 ɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ (ɫɜɚɪɤɚ ɢ ɞɪ.) ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɜɟɞɭɬɫɹ 
ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ (ɤɪɚɫɤɢ, ɥɚɤɢ, ɦɚɫɬɢɤɢ ɢ ɬ.ɩ.), 
ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ. 

Ʉ ɧɚɱɚɥɭ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ɫɬɪɨɣɤɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɨ: ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɨɬ ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɨɜ ɧɚ 
ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ; ɢɥɢ ɨɬ ɪɟɡɟɪɜɭɚɪɨɜ ɜɨɞɵ (ɜɨɞɨёɦɨɜ). 

ȼɧɭɬɪɟɧɧɢɣ ɩɨɠɚɪɧɵɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɦɨɧɬɢɪɨɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɜɨɡɜɟɞɟɧɢɟɦ ɡɞɚɧɢɹ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɜɨɞɨɩɪɨɜɨɞ ɞɨɥɠɟɧ ɜɜɨɞɢɬɶɫɹ ɜ ɞɟɣɫɬɜɢɟ ɤ ɧɚɱɚɥɭ 
ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɜɜɨɞɹɬɫɹ ɜ 
ɞɟɣɫɬɜɢɟ ɤ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɜ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɥɢɮɬɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪ. 

Ʉ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɦɭ ɤɨɦɩɥɟɤɫɭ ɜɵɩɨɥɧɟɧɨ 
ɭɫɬɪɨɣɫɬɜɨ ɛɟɡ ɬɭɩɢɤɨɜɵɯ ɩɨɠɚɪɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɞɥɹ ɩɨɠɚɪɧɨɣ 
ɬɟɯɧɢɤɢ, ɫɨɜɦɟɳёɧɧɵɯ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɩɪɨɟɡɞɚɦɢ ɢ ɩɨɞɴɟɡɞɚɦɢ. ɉɨɞɴɟɡɞ 
ɩɨɠɚɪɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɤ ɡɞɚɧɢɸ ɨɛɟɫɩɟɱɟɧ ɫ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɜɚɪɬɚɥɶɧɨɣ ɢ 
ɨɛɳɟɝɨɪɨɞɫɤɨɣ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ ɫ ɞɜɭɯ ɟɝɨ ɩɪɨɞɨɥɶɧɵɯ ɫɬɨɪɨɧ ɜɞɨɥɶ ɜɫɟɝɨ 
ɡɞɚɧɢɹ. Ɉɞɢɧ ɢɡ ɩɪɨɟɡɞɨɜ ɪɚɫɩɨɥɨɠɟɧ ɫɨ ɫɬɨɪɨɧɵ ɩɚɪɤɨɜɤɢ ɩɪɢ ɝɥɚɜɧɨɦ ɮɚɫɚɞɟ 
ɡɞɚɧɢɹ, ɚ ɞɪɭɝɨɣ – ɫɨ ɫɬɨɪɨɧɵ ɜɧɭɬɪɟɧɧɟɝɨ ɞɜɨɪɚ.  

     5.5 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 

ɉɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɚɩɪɚɜɥɟɧɧɵ [20]: 

- ɧɚ ɫɜɨɟɜɪɟɦɟɧɧɭɸ ɢ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɭɸ ɷɜɚɤɭɚɰɢɸ ɥɸɞɟɣ; 

- ɫɩɚɫɟɧɢɟ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɞɜɟɪɝɧɭɬɶɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɨɩɚɫɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ; 

- ɡɚɳɢɬɭ ɥɸɞɟɣ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 
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Ɉɛɴёɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ. 

ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɩɭɬɢ ɢ ɜɵɯɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ ɜɵɩɨɥɧɟɧɵ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɬɚɬɟɣ 53, 89 Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ № 123-ɎɁ ɨɬ 
22.07.2008 ɝ. ɩɨɥɨɠɟɧɢɹɦɢ [20] ɢ ɞɪɭɝɢɦɢ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ. 

Ʉɨɧɫɬɪɭɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɞɪɚɡɞɟɥɚɦɢ 4.2,7.1,7.2 [20], ɨɛɟɫɩɟɱɟɧɨ ɞɨɫɬɚɬɨɱɧɵɦ ɱɢɫɥɨɦ 
ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɫ ɤɚɠɞɨɝɨ ɷɬɚɠɚ. ɉɟɪɜɵɣ ɷɬɚɠ ɢɦɟɟɬ 7 ɨɛɳɢɯ 
ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɡɞɚɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɪɭɠɭ. ȼɬɨɪɨɣ ɷɬɚɠ ɢɦɟɟɬ 1 
ɷɜɚɤɭɚɰɢɨɧɧɵɣ ɜɵɯɨɞ ɫ ɷɬɚɠɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɪɭɠɭ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɱɢɫɥɚ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɨɦɟɳɟɧɢɣ ɢ ɢɯ 

ɪɚɡɦɟɳɟɧɢɟ ɜ ɩɥɚɧɟ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ. ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɩɭɬɢ ɜ ɩɪɟɞɟɥɚɯ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɛɟɡɨɩɚɫɧɭɸ ɷɜɚɤɭɚɰɢɸ ɥɸɞɟɣ ɱɟɪɟɡ ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɢɡ ɩɨɦɟɳɟɧɢɣ. 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɜ ɫɜɟɬɭ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɜ ɡɞɚɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ 4.2 [20]. 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ ɩɟɪɟɞ ɜɫɟɦɢ ɧɚɪɭɠɧɵɦɢ ɞɜɟɪɶɦɢ, ɫɥɭɠɚɳɢɦɢ 
ɷɜɚɤɭɚɰɢɨɧɧɵɦɢ ɜɵɯɨɞɚɦɢ, ɢɦɟɸɬɫɹ ɜɯɨɞɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɩ. 7.1.3 
[29]. 

5.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬɚɯ 
 
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ ɨɛɨɪɭɞɨɜɚɧɵ 

ɫɪɟɞɫɬɜɚɦɢ ɩɨɞɦɚɳɢɜɚɧɢɹ ɢ ɥɟɫɬɧɢɰɚɦɢ-ɫɬɪɟɦɹɧɤɚɦɢ ɞɥɹ ɩɨɞɴɟɦɚ ɧɚ ɧɢɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɋɇɢɉ 12-04 [27]. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɜɪɟɞɧɵɦɢ ɢɥɢ ɨɝɧɟɨɩɚɫɧɵɦɢ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ 
ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɜɟɬɪɢɜɚɸɬɫɹ ɩɨɦɟɳɟɧɢɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɜ ɬɟɱɟɧɢɟ 1 ɱ 
ɩɨɫɥɟ ɟɟ ɨɤɨɧɱɚɧɢɹ, ɩɪɢɦɟɧɹɹ ɟɫɬɟɫɬɜɟɧɧɭɸ ɢɥɢ ɢɫɤɭɫɫɬɜɟɧɧɭɸ ɜɟɧɬɢɥɹɰɢɸ. 

Ɇɟɫɬɚ, ɧɚɞ ɤɨɬɨɪɵɦɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɬɟɤɨɥɶɧɵɟ ɢɥɢ ɨɛɥɢɰɨɜɨɱɧɵɟ ɪɚɛɨɬɵ, 
ɨɝɪɚɠɞɚɸɬɫɹ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɫ ɪɚɫɬɜɨɪɚɦɢ, ɢɦɟɸɳɢɦɢ ɯɢɦɢɱɟɫɤɢɟ ɞɨɛɚɜɤɢ, 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɪɟɡɢɧɨɜɵɟ ɩɟɪɱɚɬɤɢ, ɡɚɳɢɬɧɵɟ 
ɦɚɡɢ, ɡɚɳɢɬɧɵɟ ɨɱɤɢ) ɫɨɝɥɚɫɧɨ ɢɧɫɬɪɭɤɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɩɪɢɦɟɧɹɟɦɨɝɨ 
ɫɨɫɬɚɜɚ. 

ɉɪɢ ɫɭɯɨɣ ɨɱɢɫɬɤɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɞɪɭɝɢɯ ɪɚɛɨɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɜɵɞɟɥɟɧɢɟɦ ɩɵɥɢ ɢ ɝɚɡɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɲɩɚɬɥɟɜɤɟ ɢ ɨɤɪɚɫɤɟ 
ɩɨɥɶɡɭɸɬɫɹ ɪɟɫɩɢɪɚɬɨɪɚɦɢ ɢ ɡɚɳɢɬɧɵɦɢ ɨɱɤɚɦɢ. 

ɉɪɢ ɧɚɧɟɫɟɧɢɢ ɪɚɫɬɜɨɪɚ ɧɚ ɩɨɬɨɥɨɱɧɭɸ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɩɨɥɶɡɭɸɬɫɹ ɡɚɳɢɬɧɵɦɢ ɨɱɤɚɦɢ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɪɚɫɬɜɨɪɢɬɟɥɢ ɧɚ ɨɫɧɨɜɟ ɛɟɧɡɨɥɚ, ɯɥɨɪɢɪɨɜɚɧɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɦɟɬɚɧɨɥɚ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɤɪɚɫɨɱɧɵɯ 
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ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ: 
-ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɜɟɪɤɭ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ, ɫɢɝɧɚɥɢɡɚɰɢɢ; 
-ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɬɶ ɩɟɪɟɝɢɛɚɧɢɹ ɲɥɚɧɝɨɜ ɢ ɢɯ 

ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɤ ɩɨɞɜɢɠɧɵɦ ɫɬɚɥɶɧɵɦ ɤɚɧɚɬɚɦ; 
-ɨɬɤɥɸɱɚɬɶ ɩɨɞɚɱɭ ɜɨɡɞɭɯɚ ɢ ɩɟɪɟɤɪɵɜɚɬɶ ɜɨɡɞɭɲɧɵɣ ɜɟɧɬɢɥɶ ɩɪɢ 

ɩɟɪɟɪɵɜɟ ɜ ɪɚɛɨɬɟ ɢɥɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɦɟɯɚɧɢɡɦɚ ɚɝɪɟɝɚɬɚ 
 

          5.7 Ɍɪɟɛɨɜɚɧɢɹ 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. 

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 
 
          5.8 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ 

          ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ ɦɟɫɬɨ ɪɚɛɨɬɵ ɨɝɪɚɠɞɚɸɬ 
ɜɪɟɦɟɧɧɵɦɢ ɩɪɨɱɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɜɵɫɨɬɨɣ ɜ 1ɦ 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. [30] 

ɉɪɢ ɝɨɥɨɥɟɞɟ, ɝɭɫɬɨɦ ɬɭɦɚɧɟ, ɜɟɬɪɟ ɫɜɵɲɟ 6 ɛɚɥɥɨɜ, ɥɢɜɧɟɜɨɦ ɞɨɠɞɟ ɢɥɢ 
ɫɢɥɶɧɨɦ ɫɧɟɝɨɩɚɞɟ ɜɟɞɟɧɢɟ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ.  
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       6 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
       6.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

ɐɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɞɚɧɧɨɦ 
ɪɚɡɞɟɥɟ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢɥɢ ɫɦɹɝɱɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ. ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɨɢɫɯɨɞɢɬ ɜɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ, ɜɨɞɧɵɯ ɢ ɢɧɵɯ ɪɟɫɭɪɫɚɯ, 
ɬɚɤɠɟ ɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɠɟ ɝɨɬɨɜɵɯ ɨɛɴɟɤɬɨɜ. 

Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. Ⱥɛɚɤɚɧɚ Ɋɏ, ɨɬ 
ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɧɚ ɷɬɚɩɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɝɪɨɦɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɨɬɯɨɞɨɜ: 

 -ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ; 

 -ɬɪɚɧɫɩɨɪɬɧɚɹ ɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɚɹ ɭɩɚɤɨɜɤɢ; 

 -ɩɢɳɟɜɵɟ ɨɬɯɨɞɵ; 

 -ɨɞɧɨɪɚɡɨɜɚɹ ɩɨɫɭɞɚ ɢ ɬ.ɞ;  

Ɍɚɤ ɠɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɩɨɬɪɟɛɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɧɟɪɝɢɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɨɝɪɟɜɚ, ɨɯɥɚɠɞɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɫɜɟɳɟɧɢɹ ɩɨɦɟɳɟɧɢɣ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦɢ. ɉɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɡɚɞɚɧɢɹ, ɚɪɯɢɬɟɤɬɨɪ ɢ ɤɨɦɚɧɞɚ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ ɞɨɥɠɧɵ ɪɚɫɫɦɨɬɪɟɬɶ 
ɩɭɬɢ ɤ ɫɨɤɪɚɳɟɧɢɸ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ. 

6.2 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ 

6.2.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ ɡɚɫɬɪɨɣɤɢ ɢ ɨɛɴɟɤɬɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɍɱɚɫɬɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ, ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɜ ɝɨɪɨɞɟ 
Ⱥɛɚɤɚɧ. Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɱɚɫɬɤɚ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
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                                       Ɋɢɫɭɧɨɤ 7.1 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɪɟɲɟɧɢɸ ɹɜɥɹɟɬɫɹ ɤɚɪɤɚɫɧɵɦ, ɫ ɲɚɝɨɦ ɤɨɥɨɧɧ 12 ɦ. 

Ɏɭɧɞɚɦɟɧɬɵ ɛɵɥɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɫɬɨɥɛɱɚɬɵɟ. ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɰɟɧɬɪɚɥɶɧɭɸ ɧɚɢɛɨɥɟɟ 
ɧɚɝɪɭɠɟɧɧɭɸ ɤɨɥɨɧɧɭ 1,6ɦ-1,6ɦ, ɜɵɫɨɬɚ ɩɨɞɨɲɜɵ 300ɦɦ, ɩɨ ɫɪɟɞɧɟɣ ɤɨɥɨɧɧɟ 
1,3ɦ-1,3ɦ ɜɵɫɨɬɚ 300ɦɦ, ɩɨ ɤɪɚɣɧɟɣ ɤɨɥɨɧɧɟ 1,3ɦ-1,3ɦ ɜɵɫɨɬɚ 300ɦɦ.Ʉɚɪɤɚɫ 
ɡɞɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɫɨɫɬɨɹɳɢɯ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ ɢ ɦɨɧɨɥɢɬɧɨɝɨ 
ɩɟɪɟɤɪɵɬɢɹ. 

ɋɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. Ɉɛɳɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɵ 1190 ɦɦ. 
ɉɟɪɟɝɨɪɨɞɤɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɟɤɥɚ, ɬɨɥɳɢɧɨɣ 12 ɦɦ. 

Ʉɨɥɨɧɧɵ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 400ɯ400 ɦɦ.  
Ʌɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɥɟɫɬɧɢɱɧɚɹ ɩɥɨɳɚɞɤɚ ɢɡ 

ɦɨɧɨɥɢɬɚ. 
Ʉɪɨɜɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ.  
ɉɨɥɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ. 
Ʌɢɮɬ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɥɢɮɬ. Ƚɚɛɚɪɢɬɵ ɥɢɮɬɚ 2,6 

ɦɯ2,6 ɦ. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɥɢɮɬɚ 1600ɤɝ. 
Ʉɪɨɜɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɥɨɫɤɨɣ ɤɪɨɜɥɢ.  
ɉɨɥɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ.[8] 
Ɉɤɧɚ ɜ ɡɞɚɧɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɜɢɬɪɚɠɧɨɟ ɨɫɬɟɤɥɟɧɢɟ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ ɩɨ [12]. ɍɫɬɚɧɨɜɤɚ ɜɢɬɪɚɠɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ 
ɡɚɳɢɬɭ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɥɚɝɢ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɨɫɬɢɤɨɜ ɯɨɥɨɞɚ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɜɢɬɪɚɠɟɣ. 

 
Ⱦɜɟɪɢ. Ⱦɜɟɪɧɵɟ ɩɨɥɨɬɧɚ: ɨɞɧɨɩɨɥɶɧɵɟ – ɲɢɪɢɧɨɣ ɦɦ, 980 ɦɦ, ɜɵɫɨɬɨɣ2100 ɦɦ, 
ɞɜɭɩɨɥɶɧɵɟ ɞɜɟɪɢ – ɲɢɪɢɧɨɣ 2000 ɦɦ, ɜɵɫɨɬɨɣ 3000 ɦɦ. 
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6.2.2 Ʉɥɢɦɚɬ ɬɟɪɪɢɬɨɪɢɢ. 
 

ȼ ɨɪɨɝɪɚɮɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɬɟɪɪɢɬɨɪɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɧɚɯɨɞɢɬɫɹ 
ɜ ɩɪɟɞɟɥɚɯ ɨɤɪɭɠɟɧɧɨɣ ɤɪɭɩɧɵɦɢ ɝɨɪɧɵɦɢɫɢɫɬɟɦɚɦɢ: 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 2,9ɦ. 

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

ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɧɟɫɟɧɚ ɤ ɪɚɣɨɧɭ I, ɩɨɞɪɚɣɨɧɭ Iȼ [3]; ɪɚɫɱɟɬɧɚɹ ɡɢɦɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɨɞɟ Ⱥɛɚɤɚɧɟ -44°ɋ [3]; ɧɨɪɦɚɬɢɜɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜɟɬɪɚ – 0,38 ɤɉɚ; ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ - ɪ = 1,2 ɤɉɚ [3]; 
ɫɟɣɫɦɢɱɧɨɫɬɶ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ 7 ɛɚɥɥɨɜ. 
 
Ɍɚɛɥɢɰɚ 6.1 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 
Ƚɨɞɨɜɚɹ 
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. 

ɘɁ             

ȼɟɪɨɹɬɧɨɫɬɶ 
ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɩɨ 
ɝɪɚɞɚɰɢɹɦ 

0-1 2-3 4-5 6-7 8-9 10-
11 

12-
13 

14-
15 

16-
17 

18-
20 

21-
24 

25-
28 

39-
34 

(ȼ % ɨɬ ɨɛɳɟɝɨ 
ɱɢɫɥɚ ɩɨ- 
ɜɬɨɪɹɟɦɨɫɬɶ 
ɧɚɩɪɚɜɥɟɧɢɣ 
ɫɥɭɱɚɟɜ) 

48,6 22,7 13,2 6,6 4,0 2,0 1,6 0,5 0,6 0,2 0,02 0,01 0,01 

ɉɨɜɬɨɪɹɟɦɨɫɬɶ 
ɜɟɬɪɚ ɢ ɲɬɢɥɟɣ 

  ɋ 
  20 

ɋȼ 
15 

ȼ 
6 

ɘȼ 
14 

ɘ 
14 

ɘɁ 
20 

Ɂ 
10 

ɋɁ 
2 

     

ɂɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɟ, 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɢ ɚɝɪɚɪɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ. Ɋɚɡɜɢɬɢɟ 
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ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɜɟɥɨ ɤ ɬɨɦɭ, ɱɬɨ ɜ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɩɨɫɬɭɩɚɟɬ 
40–50 ɬɵɫ. ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɩɪɢɱɟɦ ɤɚɠɞɵɣ ɝɨɞ ɩɨɹɜɥɹɟɬɫɹ 500–1000 ɧɨɜɵɯ 
ɫɨɟɞɢɧɟɧɢɣ . 

Ɉɫɧɨɜɧɨɣ ɜɤɥɚɞ ɜ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜɧɨɫɹɬ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɩɪɢɹɬɢɹ ɝ. Ⱥɛɚɤɚɧɚ: Ⱥɛɚɤɚɧɫɤɚɹ Ɍɗɐ ɈȺɈ «ɏɚɤɚɫɷɧɟɪɝɨ», Ɇɉ «Ⱥɛɚɤɚɧɫɤɢɟ 
ɬɟɩɥɨɜɵɟ ɫɟɬɢ, ɈȺɈ «ɋɢɌɟɤɫ», ɑɟɪɧɨɝɨɪɫɤɢɣ ɡɚɜɨɞ ȺɌɂ, Ɇɍɉ «ɗɧɟɪɝɟɬɢɤ»; 
«Ⱥɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ» ɈɄɋȺ, ɈȺɈ «ɋɚɹɧɦɪɚɦɨɪ». 

6.3 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
6.3.1 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
 

Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɈȼɈɋ) – ɷɬɨ ɩɪɨɰɟɞɭɪɚ ɭɱɟɬɚ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ ɜ ɫɢɫɬɟɦɟ ɩɨɞɝɨɬɨɜɤɢ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɟɞɩɪɨɟɤɬɧɵɯ, ɩɪɨɟɤɬɧɵɯ ɢ ɞɪɭɝɢɯ ɪɟɲɟɧɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɜɵɹɜɥɟɧɢɟ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɧɟɩɪɢɟɦɥɟɦɵɯ ɞɥɹ ɨɛɳɟɫɬɜɚ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɫɨɰɢɚɥɶɧɵɯ, ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ 
ɩɨɫɥɟɞɫɬɜɢɣ ɟɟ ɪɟɚɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

      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  
 
6.4 Ʌɚɤɨɤɪɚɫɨɱɧɵɟ ɪɚɛɨɬɵ  

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɧɚɧɟɫɟɧɢɹ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɪɢɧɢɦɚɸɬ 
ɮɚɤɬɢɱɟɫɤɢɣ ɢɥɢ ɩɥɚɧɨɜɵɣ ɪɚɫɯɨɞ ɨɤɪɚɫɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɞɨɥɸ ɫɨɞɟɪɠɚɧɢɹ ɜ 
ɧɟɦ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɞɨɥɸ ɤɨɦɩɨɧɟɧɬɨɜ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɜɵɞɟɥɹɸɳɢɯɫɹ 
ɢɡ ɧɟɝɨ ɜ ɩɪɨɰɟɫɫɚɯ ɨɤɪɚɫɤɢ ɢ ɫɭɲɤɢ.  

Ⱦɚёɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɫɨɫɬɚɜɨɜ ɢ ɩɪɨɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɩɨ 
ɤɚɠɞɨɦɭ ɥɚɤɨɤɪɚɫɨɱɧɨɦɭ ɫɨɫɬɚɜɭ ɨɬɞɟɥɶɧɨ.  

Ɉɩɪɟɞɟɥɹɟɦ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɩɨ ɮɨɪɦɭɥɟ:        
ɬ/ɝɨɞ,10δfmM 7

ɤ1ɤ
                                                                    (6.1)         

ɝɞɟ m - ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, 520 ɤɝ; 
ɤ  - ɞɨɥɹ ɤɪɚɫɤɢ, ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ 

ɨɤɪɚɫɤɢ, % (ɬɚɛɥ. 3.4.1[25]); 

f1 - ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɣ ɱɚɫɬɢ ɤɪɚɫɤɢ, ɜ % (ɬɚɛɥ. 3.4.2[25]). 
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ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɟ ɢ ɤɪɚɫɤɟ, ɟɫɥɢ ɨɤɪɚɫɤɚ 

ɢ ɫɭɲɤɚ ɩɪɨɜɨɞɹɬɫɹ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɬ/ɝɨɞ,1010ffmfmM 52
piɤ2pip1

i
p

                                                  (6.2) 

f2 - ɤɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɤɪɚɫɤɢ ɜ %; 

fpiɤ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɤɪɚɫɤɢ 

(ɝɪɭɧɬɨɜɤɢ), ɜ %  

m1 – ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɤɝ 

fpip - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɜ %  

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨ 

ɮɨɪɦɭɥɟ: 

ɝ/ɫ,
3600tn

10P
G

6'
i
oɤ


 , ɝɞɟ                                                                                  (6.3) 

t – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɞɟɧɶ ɜ ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɵɣ ɦɟɫɹɰ; 

n – ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜ ɷɬɨ ɦɟɫɹɰɟ; 

Ɋ – ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɨɦɩɨɧɟɧɬɨɜ. 

Ɍɚɛɥɢɰɚ 6.2 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɪɢɦɟɧɹɟɦɨɣ ɝɪɭɧɬɨɜɤɢ ȽɎ-017 

Ʌɚɤɨɤɪɚɫɨɱɧɵɣ ɦɚɬɟɪɢɚɥ f, (%)  fɪ, (%) Ʉɨɦɩɨɧɟɧɬɵ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ (ɢɯ ɤɨɞ) 

Ƚɪɭɧɬɨɜɤɚ ȽɎ-017 
 
 
 

21 
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Ȼɭɬɚɧɨɥ (1042) 28,2 

ɗɬɚɧɨɥ (1061) 37,6 

Ʉɫɢɥɨɥ (0616) 6 

Ⱥɰɟɬɨɧ (1401) 28,2 

Ɋɚɫɬɜɨɪɢɬɟɥɶ Ɋɋ-2 100 0 Ʉɫɢɥɨɥ (0616) 30 

ɍɚɣɬ-ɫɩɢɪɢɬ (2752) 70 

 

Ɍɚɛɥɢɰɚ 6.4 – ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ 

ȼɵɞɟɥɹɸɳɟɟɫɹ ɡɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ Ɇɚɤɫ. ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝɨɞ 

Ⱥɰɟɬɨɧ 0,036  0,046 

ɗɬɚɧɨɥ 0,048  0,0716 

ɄɋɂɅɈɅ 0,149  0,123 

Ȼɭɬɚɧɨɥ 0,0451  0,0795 

ɍɚɣɬ-ɫɩɢɪɢɬ 0,0263 0,0098 
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Ⱥɷɪɨɡɨɥɶ ɤɪɚɫɤɢ 0,000036 0,000013 

 

6.5 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɪɚɛɨɬɵ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ 
ɝɚɡɨɜ [24]. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɲɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.5. 
Ɍɚɛɥɢɰɚ 6.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɯɧɢɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
Ɋɚɛɨɱɢɣ ɨɛɴɟɦ 

ɞɜɢɝɚɬɟɥɹ, ɥ 

Ɇɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ 

ɥ/ɫ 
ȼɢɞ ɬɨɩɥɢɜɚ 

Ⱥɜɬɨɤɪɚɧ  ɄȺɆȺɁ  43253,16 
ɬ  1 6,7 203 Ⱦɢɡɟɥɶ 

Ʉɨɥɟɫɧɵɣ ɷɤɫɤɚɜɚɬɨɪ  
Doosan solar 55w-v 

1 5,5 40 Ⱦɢɡɟɥɶ 

ɋɚɦɨɫɜɚɥ  
Ƚɚɡ 3309  1 4,8 134 Ⱦɢɡɟɥɶ 

Ȼɭɥɶɞɨɡɟɪ  
Ɍ-130 

1 5 160 Ⱦɢɡɟɥɶ 

 

Ⱦɥɹ ɫɚɦɨɫɜɚɥɚ ɢ ɛɭɥɶɞɨɡɟɪɚ (ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ 
ɫɬɪɨɣɩɥɨɳɚɞɤɢ): 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɩɪɢ ɤɨɧɬɪɨɥɟ ɬɨɤɫɢɱɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ 
ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,
3600

N)tAmtmtm(
G

'
ɤ2ɢɫɤiɯɯ1ɢɫɤiɯɯɩɪɤiɩɪ

i




                                 (6.4)               

ɝɞɟ N′ɤ - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ (2); mɩɪiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ 
ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɤ-ɣ ɝɪɭɩɩɵ ɞɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ 
ɝɨɞɚ, ɝ/ɦɢɧ; mɯɯiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ 
ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɤ-ɣ ɝɪɭɩɩɵ, ɝ/ɦɢɧ; tɩɪ - ɜɪɟɦɹ ɩɪɨɝɪɟɜɚ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬɭ 
ɤɨɧɬɪɨɥɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,5 ɦɢɧ); tɢɫ1 - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ 
ɦɚɥɵɯ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɩɪɢ ɩɪɨɜɟɪɤɟ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɦɢɧ.); Ⱥ - 
ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɵɛɪɨɫɚ i-ɝɨ ɜɟɳɟɫɬɜɚ ɤ-ɣ 
ɝɪɭɩɩɵ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɜɵɲɟɧɧɵɯ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ 
ɯɨɞɚ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,8); tɢc2 - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ 
ɩɨɜɵɲɟɧɧɵɯ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɦɢɧ.). 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɋɈ ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Gco= 0,0018(ɝ/ɫ)

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ SO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Gso2= 0,0050(ɝ/ɫ) 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ NO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
GNo2=0,00074 (ɝ/ɫ).  

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ NO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
GCH=0,0013(ɝ/ɫ)
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ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɋɈ, ɋɇ, NOX,  SɈ2) ɩɪɢ ɤɨɧɬɪɨɥɟ 
ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞɬtmtmnM ɯɯɤiɯɯɩɪ

ɤ

ɤ
ɤiɩɪɤ

ɤ
i /,10)( 6

1






                               (6.5) 

Ɇɫɨ=0,0000031 ɬ/ɝɨɞ. 

ɆCH=0,0000200 ɬ/ɝɨɞ. 

ɆNO2=0,00000545 ɬ/ɝɨɞ. 

ɆSO2=0,00000045 ɬ/ɝɨɞ 

n – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ . 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

6.6. 

Ɍɚɛɥɢɰɚ 6.6 – ȼɵɛɪɨɫɵ – ȼɵɛɪɨɫɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ 

ɜɵɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɅɄɆ 

Ɂɚɝɪɹɡɧɹɸɳɟ
ɟ ɜɟɳɟɫɬɜɨ 

mɩɪ, 
ɝ/ɦɢɧ 

tɩɪ, 
ɦɢɧ 

mL,ɝ/ɤɝ L,ɤɦ 
mɯɯ, 

ɝ/ɦɢɧ 
tɯɯ, 

ɦɢɧ 
Nk G,ɝ/ɫ 

М, ɬ/ɝɨɞ 

ɋɈ 
15 4 29,7 0,025 10,2 1 1 0,00180 

0,000003
1 

ɋɇ 
1,5 4 5,5 0,025 1,7 1 1 0,00500 

0,000020
0 

NO2 0,2 4 0,8 0,025 0,2 1 1 0,00740 
0,000005

45 
SO2 0.02 4 0.15 0.025 0.02 1 1 0,00210 

0,000000
45 

 

Ⱦɥɹ ɚɜɬɨɤɪɚɧɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ ɛɟɡ ɭɱɟɬɚ ɩɪɨɛɟɝɚ: 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ SO2 ɩɪɢ ɤɨɧɬɪɨɥɟ 

ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,
3600

N)tmtm(
G

'
ɤɢɫɩɤiɢɫɩɩɪɤiɩɪ

so




                                                          (6.6)              

ɝɞɟ N′ɤ - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ = 4; mɩɪiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ 
SO2 ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɤ-ɣ ɝɪɭɩɩɵ ɞɥɹ ɬёɩɥɨɝɨ 
ɩɟɪɢɨɞɚ ɝɨɞɚ, ɝ/ɦɢɧ; mɢɫɩiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ro ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɢɫɩɵɬɚɧɢɣ ɧɚ ɞɜɭɯ ɪɟɠɢɦɚɯ ɢɡɦɟɪɟɧɢɹ ɞɵɦɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɤ-ɣ ɝɪɭɩɩɵ, ɝ/ɦɢɧ; 
tnp - ɜɪɟɦɹ ɩɪɨɝɪɟɜɚ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬɭ ɤɨɧɬɪɨɥɹ, tnp = 4 ɦɢɧ; tɢɫɩ - ɜɪɟɦɹ 
ɢɫɩɵɬɚɧɢɣ, tɢɫɩ = 1 ɦɢɧ.  
                                                     Gco=0,0079(ɝ/ɫ) 

 
 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɋɈ ɩɪɢ ɤɨɧɬɪɨɥɟ 
ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                            Gso2=0,0064(ɝ/ɫ) 
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ NO2 ɩɪɢ ɤɨɧɬɪɨɥɟ 
ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

GNo2=0,00102(ɝ/ɫ) 
 
 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ  ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
(ɤɟɪɨɫɢɧɚ) ɩɪɢ ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                
GCH=0,0025(ɝ/ɫ) 

  
 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɋɈ, ɋɇ, NOX,  SɈ2) ɩɪɢ ɤɨɧɬɪɨɥɟ 
ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞɬtmtmnM ɯɯɤiɯɯɩɪ

ɤ

ɤ
ɤiɩɪɤ

ɤ
i /,10)( 6

1






                                        (6.7) 

Ɇɫɨ=0,00005608ɬ/ɝɨɞ. 

ɆCH=0,00001020 ɬ/ɝɨɞ. 

ɆNO2=0,00001856 ɬ/ɝɨɞ. 

ɆSO2=0,000002968 ɬ/ɝɨɞ. 

 Ɍɚɛɥɢɰɚ 6.7 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ 
ɜɟɳɟɫɬɜɨ 

mɩɪ, 
ɝ/ɦɢɧ 

tɩɪ, 
ɦɢɧ 

mL,ɝ/ɤɝ L,ɤɦ 
mɯɯ, 

ɝ/ɦɢɧ 
tɯɯ, 

ɦɢɧ 
G,ɝ/ɫ М, ɬ/ɝɨɞ 

 ɋɈ 3 4 6,1 0,025 2,9 1 0,0079 0,00005608 
ɋɇ 0,4 4 1 0,025 0,45 1 0,0064 0,00001020 

 NO2 1 4 4 0,025 1 1 0,00102 0,00001856 
 SO2 0,113 4 0,54 0,025 0,1 1 0,0025 0,000002968 

 

6.6 Ɋɚɫɱёɬ ɜɵɛɪɨɫɨɜ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɟɞɟɧ ɫɨɝɥɚɫɧɨ: 

1. Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ (ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ). ɇɂɂ 
ȺɌɆɈɋɎȿɊȺ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 1997 ɝɨɞ. ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɦɢɬɟɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɨɬ 14.04.1997 ɝ. № 158. [28] 

2. «Ɇɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɨ ɪɚɫɱɟɬɭ, ɧɨɪɦɢɪɨɜɚɧɢɸ ɢ ɤɨɧɬɪɨɥɸ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (Ⱦɨɩɨɥɧɟɧɧɨɟ ɢ ɩɟɪɟɪɚɛɨɬɚɧɧɨɟ)», 
ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 2012 ɝɨɞ. [29] 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ: 
ȼɵɛɪɚɫɵɜɚɟɦɵɟ ɜɟɳɟɫɬɜɚ – ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɨɤɫɢɞɵ ɠɟɥɟɡɚ. 
Ɋɚɫɱɟɬ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Mci = gci x ȼ ɯ 10-6        ɬ/ɝɨɞ,      
                                                                                                                 (6.8) 
g°i — ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

ɪɚɫɯɨɞɭɟ¬ɦɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɝ/ɤɝ);  
ȼ - ɦɚɫɫɚ ɪɚɫɯɨɞɭɟɦɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ = 0,50ɬ.  
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Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Gcj = gcj x b /1 x 3600        ɝ/ɫ,       
                                                                                                                        (6.9)             
b - ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ ɜ 

ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 50 ɤɝ; t - «ɱɢɫɬɨɟ» ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɫɜɚɪɤɭ ɜ 
ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 5 ɱ. 

Ɇɦɚɪɝ = 1,73 * 60 * 10-6 = 0,0001038 ɬ/ɝɨɞ 
Ɇɨɤɫɠɟɥ = 14,97 * 60 * 10-6 = 0,0008982 ɬ/ɝɨɞ 
Gɦɚɪɝ = 1,73 * 1,5 / 2 * 3600 = 0,00036 ɝ/ɫ 
Gɨɤɫɠɟɥ = 14,97 * 1,5 / 2 * 3600 = 0,0031 ɝ 
 

Ɍɚɛɥɢɰɚ 6.8 – Ɍɢɩɢɱɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɚ ɲɜɚ ɫɜɚɪɨɱɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ ȺɇɈ-7 

ȼɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɷɥɟɤɬɪɨɞɨɜ ɜ, Ɇɉɚ 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ȺɇɈ-7 ɬ, 
Ɇɉɚ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 
ɭɞɥɢɧɟɧɢɟ 

ɷɥɟɤɬɪɨɞɨɜ d, % 

ɍɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ ȺɇɈ-
7  Ⱥ, Ⱦɠ/ɫɦ2 

540 410 29 260 

 

Ɍɚɛɥɢɰɚ 6.9 – Ɍɢɩɢɱɧɵɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɦɚɪɤɢ 

ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ȺɇɈ-7, % 

C Mn Si S P 
0,09 0,83 0,42 0,022 0,024 

  

Ɍɚɛɥɢɰɚ 6.10– Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɢ ɫɢɥɚ ɬɨɤɚ ɩɪɢ ɫɜɚɪɤɟ ɫɜɚɪɨɱɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ ȺɇɈ-7% 

Ⱦɢɚɦɟɬɪ ɫɜɚɪɨɱɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ, ɦɦ 

Ⱦɥɢɧɚ, ɦɦ ȺɇɈ-7 Ɍɨɤ,  ȺɇɈ-7 ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɷɥɟɤɬɪɨɞɨɜ ɜ 1 ɤɝ, ɲɬ. 

3,0 300 100  98 
3,5 350 100– 120 55 
4,0 450 120– 140 40 
4,5 450 100 – 180 15 
5,0 450 140 – 210 11 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ [24] ɩɪɢ 
ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɝɨ ɬɢɩɚ ɷɥɟɤɬɪɨɞɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɜɵɞɟɥɹɸɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ (ɬɚɛɥ. 5.11). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

Ɍɚɛɥɢɰɚ 6.11 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 
 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 
g°i, ɝ/ɤɝ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ, ɬ/ɝɨɞ 

Ɇɚɤɫ. ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɝ/ɫ 

ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ 0,8 0,0001038 0,00036 
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ɨɤɫɢɞ ɠɟɥɟɡɚ 13,9 0,0008982 0,00036 

ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
1,0 0,0008 0,00360 

ɮɬɨɪɢɞɵ 0,93 0,00088 0,00258  

ɞɢɨɤɫɢɞɵ ɚɡɨɬɚ 2,7 0,0025 0,0075  

 

Ɋɚɫɱɟɬ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɤɚɥɶɤɭɥɹɬɨɪɟ ɈɇȾ-86(ɮɨɧɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ) 

Ɇɟɬɨɞɢɤɚ ɈɇȾ-86 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɱɟɬɚ ɥɨɤɚɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɵ ɜɵɛɪɨɫɚɦɢ, ɫɜɨɞɹɳɚɹ ɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 

ɜɵɪɚɠɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɪɚɡɧɨɫɬɧɨɝɨ ɪɟɲɟɧɢɹ 
ɭɪɚɜɧɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ. 

Ɇɟɬɨɞɢɤɚ ɈɇȾ-86 ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɵɛɪɨɫɨɜ ɜ ɭɫɥɨɜɢɹɯ ɭɦɟɪɟɧɧɨ ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫɮɟɪɵ ɢ ɭɫɪɟɞɧɟɧɧɵɟ ɩɨ 20 ɦɢɧɭɬɧɨɦɭ ɢɧɬɟɪɜɚɥɭ, ɧɨ ɧɟ 
ɭɱɢɬɵɜɚɟɬ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɤɥɚɫɫ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫɮɟɪɵ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶ 
ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɇɟɬɨɞɢɤɚ ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɩɪɢɦɟɫɢ ɧɚ ɭɞɚɥɟɧɢɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɧɟ ɛɨɥɟɟ 2 ɤɦ. 

ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬ ɫɭɦɦɢɪɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɨɷɤɨɥɨɝɢɱɟɫɤɨɦɭ ɤɚɥɶɤɭɥɹɬɨɪɭ ɈɇȾ-86 

 
 Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉȾɄ, ɦɝ/ɦ3 ȼɵɛɪɨɫ,ɝ/ɫɟɤ Cm, ɟɞ.ɉȾɄ 

Ɋɚɛɨɬɚ ɦɚɲɢɧ 

ɢ ɦɟɯɚɧɢɡɦɨɜ 

0337 ɋɈ 5,0000 0,000180 0,0000 

2754 ɋɇ 1,0000 0.000500 0,0000 

0304 NO2 0,4000 0,000740 0,0002 

0330 SO2 0,5000 0,000210 0,0000 

Ʌɚɤɨɤɪɚɫɨɱɧɵɟ 

ɪɚɛɨɬɵ 

2914 Ⱥɰɟɬɨɧ 0,3500 0,0360 0.0002 

2922 ɗɬɚɧɨɥ 0,2000 0,0149 0,0000 

0616 ɄɋɂɅɈɅ 0,2000 0,0451 0,0000 

7210 Ȼɭɬɚɧɨɥ 0,5000 0,02630 0,0000 

2430 Ⱥɷɪɨɡɨɥɶ ɤɪɚɫɤɢ 0,2500 0,000360 0,0001 

ɋɜɚɪɨɱɧɵɟ 

ɪɚɛɨɬɵ 

1505 ɋɜɚɪɨɱɧɚɹ 

ɚɷɪɨɡɨɥɶ 

0,2000 0,0471 0,0001 

0143 Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ 

ɫɨɟɞɢɧɟɧɢɹ 

0,01038 0,00036 0,0007 

0123 Ɉɤɫɢɞ ɠɟɥɟɡɚ 0,00008982 0,00036 0,0002 

2908 ɉɵɥɶ 

ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 

0,3000 0,00360 0,0000 

0344 Ɏɬɨɪɢɞɵ 0,93 0,00258 0,0000 

0342 Ⱦɢɨɤɫɢɞɵ ɚɡɨɬɚ 2,7 0,0075 0,0003 

           ɂɬɨɝɨ 0,137643 0,0018 
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ɋɭɦɦɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɨɬ ɜɫɟɯ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬ 0,121435,ɝ/ɫ. Ɏɨɧɨɜɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢ ɷɬɨɦ – 0,0018 ɦɝ/ɦ3. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɞɚɧɧɨɣ  ɪɚɛɨɬɟ ɦɵ ɩɪɨɜɟɥɢ ɪɚɫɱɟɬ ɩɪɢ ɫɜɚɪɨɱɧɵɯ, 

ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɢ ɪɚɛɨɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ.  Ɋɟɡɭɥɶɬɚɬɵ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɮɨɧɨɜɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɞɥɹ 
ɬɨɝɨ, ɱɬɨɛɵ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ 
ɧɨɪɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
          6.7 Ɉɬɯɨɞɵ 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ ɨɛɪɚɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɨɬɯɨɞɨɜ: ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɨɬɯɨɞɵ ɰɟɦɟɧɬɚ, ɨɬɯɨɞɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɞɪɟɜɟɫɢɧɵ, ɟɦɤɨɫɬɢ ɢɡ-ɩɨɞ 
ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɪɨɱɟɟ.  

ɇɨɪɦɵ ɩɨɬɟɪɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɊȾɋ 82-
802-96, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ ɤɚɠɞɨɦɭ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɦɚɬɟɪɢɚɥɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɨɪɦɚ ɩɨɬɟɪɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɪɚɛɨɬ: 

,100
ɞ

ɩ Q

a
q  

Qɞ  - ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ (ɜ ɱɢɫɬɨɦ ɜɢɞɟ), ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ ɝɨɬɨɜɨɣ 
ɩɪɨɞɭɤɰɢɢ, ɜ ɟɞɢɧɢɰɚɯ ɦɚɫɫɵ, ɨɛɴɟɦɧɵɯ ɢ ɥɢɧɟɣɧɵɯ ɟɞɢɧɢɰɚɯ ɫɱɟɬɚ; 

a – ɩɨɬɟɪɢ ɢ ɨɬɯɨɞɵ, ɜ ɬɟɯ ɠɟ ɟɞɢɧɢɰɚɯ. 
Ɍɚɛɥɢɰɚ 6.12 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɬɯɨɞɨɜ Ʉɨɞ 
Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ, ɬ/ɝɨɞ 

1 Ɉɬɯɨɞɵ ɫɭɱɶɟɜ, ɜɟɬɜɟɣ, ɜɟɪɲɢɧɨɤ ɨɬ 
ɥɟɫɨɪɚɡɪɚɛɨɬɨɤ 

15211001215 IV  0,006 

2 Ƚɪɭɧɬ, ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɡɟɦɥɟɪɨɣɧɵɯ ɪɚɛɨɬ, ɧɟ ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɨɩɚɫɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ 

81110001495 IV  0,005 

3 Ɉɬɯɨɞɵ (ɨɫɬɚɬɤɢ) ɫɭɯɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɨɩɚɫɧɵɟ 

8 22 021 12 49 5 V 0,006 

4 Ʌɨɦ ɚɫɮɚɥɶɬɨɜɵɯ ɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɩɨɤɪɵɬɢɣ 

8 30 200 01 71 4 V 0,041 

5 Ɉɬɯɨɞɵ (ɦɭɫɨɪ) ɨɬ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 

8 90 000 01 72 4 V 0,006 

6 Ɉɬɯɨɞɵ ɨɩɚɥɭɛɤɢ ɞɟɪɟɜɹɧɧɨɣ, 
ɡɚɝɪɹɡɧɟɧɧɨɣ ɛɟɬɨɧɨɦ 

8 29 131 11 20 5 IV 0,007 

 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɢ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɜɨɡɢɬɶ ɧɚ 
ɩɨɥɢɝɨɧ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ. 

ɋɨɝɥɚɫɧɨ ɩɨɫɬɚɧɨɜɥɟɧɢɸ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ «Ɉ ɧɨɪɦɚɬɢɜɚɯ ɩɥɚɬɵ ɡɚ 
ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɢ 
ɩɟɪɟɞɜɢɠɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ, ɫɛɨɪɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ 
ɩɨɞɡɟɦɧɵɟ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɥɚɬɟɠɢ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ. Ɂɚ ɬɨɧɧɭ IV ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ 
ɜɡɢɦɚɟɬɫɹ 483,7 ɪɭɛ., ɡɚ ɬɨɧɧɭ V ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɨɬɯɨɞɚ 923,5 ɪɭɛ. 
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ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɟ 
ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ ɉȾɄ ɩɪɢ: 
- ɪɚɛɨɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲ 
- ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ; 
- ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ. 
ɋɛɨɪ ɦɭɫɨɪɚ ɢ ɬɜёɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 

ɢɧɜɟɧɬɚɪɧɵɟ ɤɨɧɬɟɣɧɟɪɵ, ɫɨɞɟɪɠɢɦɨɟ ɤɨɬɨɪɵɯ ɡɚɬɟɦ ɛɭɞɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ 
ɜɵɜɨɡɢɬɫɹ. 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɦɭɫɨɪɚ ɢɥɢ ɛɪɚɤɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ɢɯ ɯɪɚɧɟɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɜɨɡɚ, 
ɥɢɛɨ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨɛ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɧɚɩɪɢɦɟɪ ɭɩɨɬɪɟɛɥɟɧɢɟ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɫɨɛɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɬ.ɞ. 

 
6.8 ȼɵɜɨɞ 

Ȼɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɵɦ 
ɪɚɫɱɟɬɚɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ ɉȾɄ ɩɪɢ: 

- ɪɚɛɨɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 
- ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ; 
- ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ. 
ɋɛɨɪ ɦɭɫɨɪɚ ɢ ɬɜёɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 

ɢɧɜɟɧɬɚɪɧɵɟ ɤɨɧɬɟɣɧɟɪɵ, ɫɨɞɟɪɠɢɦɨɟ ɤɨɬɨɪɵɯ ɡɚɬɟɦ ɛɭɞɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ 
ɜɵɜɨɡɢɬɫɹ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɦɭɫɨɪɚ ɢɥɢ ɛɪɚɤɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ɢɯ ɯɪɚɧɟɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɜɨɡɚ, 
ɥɢɛɨ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨɛ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ ɧɚɩɪɢɦɟɪ ɭɩɨɬɪɟɛɥɟɧɢɟ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɫɨɛɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɬ.ɞ. 

 

7. ɗɤɨɧɨɦɢɤɚ  
 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɚ: 
«Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. Ⱥɛɚɤɚɧ» ɨɩɪɟɞɟɥɟɧɚ 
ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «ȽɊȺɇȾ 
- ɋɦɟɬɚ». 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɩ. 30 
[31], ɢ ɫɨɫɬɚɜɥɟɧ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ «Ɍɨɪɝɨɜɨ-
ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ» 

Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ –I ɠɢɥɨɣ ɪɚɣɨɧ ɝ. 
Ⱥɛɚɤɚɧ, Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ. 

ɉɟɪɟɱɟɧɶ ɭɬɜɟɪɠɞɟɧɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ: 

 ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 16 ɮɟɜɪɚɥɹ 
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2008 ɝ. N 87 «Ɉ ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɢɯ 
ɫɨɞɟɪɠɚɧɢɸ». 

 ɆȾɋ 81-35.2004. Ɇɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɪɨɞɭɤɰɢɢ  ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

 ɆȾɋ 81–25.2001. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

 ɆȾɋ 81-33.2004. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɫɛɨɪɧɢɤɢ ɎȿɊ: 

1. ɎȿɊ 01 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 
2. ɎȿɊ 06 Ɏɭɧɞɚɦɟɧɬɵ 
3. ɎȿɊ 09 Ʉɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ, ɫɬɟɧɵ, ɨɫɬɟɤɥɟɧɢɹ 
4. ɎȿɊ 07 ɉɟɪɟɤɪɵɬɢɟ 
5. ɎȿɊ 11 ɉɨɥɵ 
6. ɎȿɊ 10 ɉɪɨɟɦɵ 
7. ɎȿɊ 13 Ʉɪɨɜɥɹ 
8. ɎȿɊ 15 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ, ɥɢɮɬɨɜɚɹ ɲɚɯɬɚ 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɦɟɧɹɥɢɫɶ ɧɨɪɦɚɬɢɜɵ 
ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɩ. 1.4 [33]). 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɩɪɢɦɟɧɹɥɢɫɶ ɧɨɪɦɚɬɢɜɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɩ. 1.5 
[34]). 

Ɍɚɤɠɟ ɜ ɥɨɤɚɥɶɧɨɦ ɫɦɟɬɧɨɦ ɪɚɫɱɟɬɟ ɜɤɥɸɱɟɧɵ: 
-ɫɪɟɞɫɬɜɚ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ (ɩ. 4.96 [32]) ɜ ɪɚɡɦɟɪɟ 2%; 
- ɫɭɦɦɚ ɫɪɟɞɫɬɜ ɩɨ ɭɩɥɚɬɟ ɇȾɋ (ɩ. 4.100 [32]) ɜ ɪɚɡɦɟɪɟ 20%. 
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɜ ɬɟɤɭɳɟɦ ɭɪɨɜɧɟ ɰɟɧ, ɞɥɹ 

Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɢɧɞɟɤɫ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɧɚ 2 ɤɜɚɪɬɚɥ 2020 ɝ ɞɥɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɡɞɚɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 8,37 (ɉɪɢɥɨɠɟɧɢɟ 1 
[31]).  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
«Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.1. 

Ɍɚɛɥɢɰɚ 7.1 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ 
№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ 

1 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
1.1 ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 8 347 
1.2 ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ ɦ3 107 122 
1.3 Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɦ2 24 568 
2 ɋɦɟɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

2.1 ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɬ.ɪɭɛ. 574 404 543 

2.2 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ3 ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ 
ɡɞɚɧɢɹ 

ɪɭɛ/ ɦ3 5 362 

2.3 ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ2 ɩɥɨɳɚɞɢ ɪɭɛ/ ɦ2 23 380 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɢɜɟɞɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 
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ɁȺɄɅɘɑȿɇɂȿ   
 
ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ 

ɰɟɧɬɪ ɜ I ɠɢɥɨɦ ɪɚɣɨɧɟ ɜ ɝ. Ⱥɛɚɤɚɧɟ Ɋɏ. Ȼɵɥɚ ɩɪɨɪɚɛɨɬɚɧɚ ɪɚɰɢɨɧɚɥɶɧɚɹ 
ɩɥɚɧɢɪɨɜɤɚ, ɩɪɨɞɭɦɚɧɨ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ ɡɞɚɧɢɹ.  

Ȼɵɥɚ ɩɪɨɫɱɢɬɚɧɚ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɧɠɟɧɟɪɧɨ-
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɫɱɢɬɚɧ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ. ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɩɨɞɨɛɪɚɧɵ ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɜɵɛɪɚɧ ɦɨɧɬɚɠɧɵɣ ɤɪɚɧ, 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɪɚɡɪɚɛɨɬɚɧ ɫɬɪɨɣɝɟɧɩɥɚɧ, ɫɨɫɬɚɜɥɟɧ 
ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ, ɝɪɚɮɢɤɢ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ, ɡɚɜɨɡɚ ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɜɢɠɟɧɢɹ 
ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ. ȼ ɪɚɡɞɟɥɟ ɷɤɨɧɨɦɢɤɚ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɧɚ 
ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ.         

Ȼɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



80 

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. ɋɌɈ 4.2–07–2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
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ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (Ⱦɨɩɨɥɧɟɧɧɨɟ ɢ ɩɟɪɟɪɚɛɨɬɚɧɧɨɟ)», 
ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 2012 ɝɨɞ.  

30.ȽɈɋɌ 12.3.033-84 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
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ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». 
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ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. 
ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : http://docs.cntd.ru/document/902087949 

32.ɆȾɋ 81-35.2004 Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɭɬɜ. ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ 
Ɋɨɫɫɢɢ ɨɬ 05.03.2004 N 15/1 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɢ ɜɜɟɞɟɧɢɢ ɜ ɞɟɣɫɬɜɢɟ Ɇɟɬɨɞɢɤɢ 
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ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : http://docs.cntd.ru/document/1200035529  

33.ɆȾɋ 81-33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 12-01-2004 // 
ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». - 
ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : http://docs.cntd.ru/document/1200034929  

34.ɆȾɋ 81-25.2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɭɬɜ. ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ ɊɎ ɨɬ 
28.02.2001 N 15 "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ") [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 01-
03-2001 // ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ 
«Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : 
http://docs.cntd.ru/document/1200007421  

35.ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ ɨɬ 28.05.2020 ɝ. № 20259-ɂɎ/09 «Ɉ 
ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɜɟɥɢɱɢɧɟ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɜɨ II ɤɜɚɪɬɚɥɟ 2020 ɝɨɞɚ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 28-05-2020 // ɷɥɟɤɬɪɨɧ. 
ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. 
ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : http://docs.cntd.ru/document/565017556 

36. ȽɈɋɌ 27751-2014 ɇɚɞɟɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɫɧɨɜɚɧɢɣ. 
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Каф. Строительство

Торгово-развлекательный комплекс в
I жилом районе г.Абакан РХ

Лист

План первого этажа; План второго этажа; План третьего Этажа;
Экспликация помещения 1-го этажа; Экспликация помещения 2-го
этажа; Экспликация помещения 3-го этажа
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План четвертого этажа

Номер
помещения Наименование Площадь

1.1

1.2

2

3

4

С/У муж.

С/У жен.

Зал искусства

Кинозал

Общественная зона

75.05

75.05

Экспликация помещений
           4-го этажа

613.80

316.80

628.72
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13.500

17.200
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5
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7,6

Ц/п стяжка по разуклонке-70мм
Разделительный слой-3мм
Утеплитель-150мм
Ж/Б монолитное покрытие 160мм
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17.200

3 4 5 6 721
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2
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Кровельный ковер-65мм
Ц/п стяжка по разуклонке-70мм
Разделительный слой-3мм
Утеплитель-150мм
Ж/Б монолитное покрытие 160мм

Генеральный план
Ж

-парковка

-асфальтовое покрытие
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1
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А

1 12
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5,
9
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7,9 6,8
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4
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Ситуационный план
Роза ветров

С
С-З

З

Ю Ю-В

В

С-В

Ю-З

1

1

Площадочная
балка

Цементно-песчаный
раствор

Изм Кол.уч. Лист N док. Подп. Дата
Разработал
Консульт.

Руководит.
Нконтроль
Завкафедры

Немков А.Е
Ибе Е.Е

Портнягин Д.Г
Шибаева Г.Н
Шибаева Г.Н

БР 08.03.01
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Каф. Строительство

Торгово-развлекательный комплекс в
I жилом районе г.Абакан РХ

Лист

План четвертого этажа; Фасад 1-12; Фасад Ж-А; Разрез 1-1; Разрез 2-2
Экспликация помещения 4-го этажа; Роза ветров; План кровли;
Генеральный план; Ситуационный план; Узел 1; Узел 2

Консульт. Шибаева Г.Н
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Каф. Строительство

Торгово-развлекательный комплекс в
I жилом районе г.Абакан РХ

Лист

План столбчатого монолитного фундамента;
Инженерно-геологический разрез разрез 1-1; разрез 2-2
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Въезд
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1
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ТП

СП

R 29,4 м

R 34,0 м

СТ26 СТ27 СТ28

РБУ

С.Г.З.П

СП

ТП

ПГ

Временное ограждение строительной площадки

Кран ДЭК 251

Место хранения зрузозоватных
приспособлений и тары

Растворно-бетонный узел

Площадка для хранения средств подмешивания

Закрытые склады

Проектор

Трансформаторная подстанция

Линия границы опасной зоны работы крана

Временное ограждение строительной площадки

Выездной стенд с транспортной схемой

Мусороприемник

Линия границы зоны действия крана

Линия границы монтажной зоны

Линия электропередачи

Водопровод общего назначения

Проектируемое здание

Временная дорога

Временная дорога попадающая в опасную зону

Стройгенплан
Условные
обозначения

W

ВВ
W

12000 12000

1 2 3

Схема устройства монолитного перекрытия

Номер
помещения Наименование Количество

1

2

3

4

5

Площадь участка

Площадь бытовых зданий

Площадь застройки

Протяженность временного водопров.

Длина временных электросетей

83000

1300

Технико экономические
показатели стройгенплана

8955

720

7506

Площадь складов 90

295

Номер
помещения Тип сооружения

1

2

3

4

5

Строющееся здание

КПП

Гардеробная и умывальная

Помещение для обогрева

Туалет выгребной

Проектируемое

Контур

Экспликация здания и
сооружения

Контур

Контур

Деревянная пост6

Прорабская Контур

Площадка

Схема ящика с растворами Бункер для подачи бетона

7

Наименование ПлощадьКоличество

Мойка колес

1

1

1

1

1

2

1

8955

8

24

18

18

5

54
7

8

Ед.изм

м.кв

м.кв

м.кв

м.кв

м.кв

м.кв

м.кв

м.кв

Протяженность временных дорог

Площадь временных дорог 3670

Дек 251

Схема подачи
бетона в
фундамент
здания

Лестничные
марши

Лестничные
марши

Автобетонщик

Изм Кол.уч. Лист N док. Подп. Дата
Разработал
Консульт.
Руководит

Нконтроль
Зав.кафедры

Немков А.Е
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Портнягин Д.Г

Шибаева Г.Н
Шибаева Г.Н

КП 08.03.01

ХТИ-Филиал СФУ
Лист ЛистовСтадия
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Каф. Строительство

Торгово-развлекательный комплекс в
I жилом районе г.Абакан РХ
Схема производства работ на бетонные работы/устройство столбчатого фундамента;
Схема устройства монолитного перекрытия; Схема подачи бетона в фундамент здания;
условные обозначения; Стройгенплан; Лестничный марш; Бункер для подачи бетона;
Схема ящика с раствором; Экспликация здания и сооружения; Технико экономические
показатели строй генплана
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Машинист
бр.-1

Бульдозер
Д-275А

Кран ДЭК 251
Автобе-
тоновоз

Кран
ДЭК
251

Кран
ДЭК
251

Автобе-
тоновоз

Кран
ДЭК
251

Кран ДЭК
251

Автобе
-тоновоз

Кран
ДЭК
251

Автобе-
тоновоз

Кран
ДЭК
251

Автобе-
тоновоз

Кран
ДЭК
251

Кран
ДЭК
251

Автобе-
тоновоз

Автобе-
тоновоз

Машинист
бр.-2
Землекоп
3р-10

Машинист
бр.-2

Машинист
бр.-1

Машинист
бр.-2
Машинист
вакуумной
установки 5
р.-1
Бетонщик 4
р.-2
Бетонщик 3
р.-2
Бетощик 2

Изоляровщик
4р.-4
Изоляровщик
3р.-3

Монтаж. 6 р.-1
Монтаж. 5 р.-1
Монтаж. 4 р.-1
Монтаж. 3 р.-1

Машинист 6 бр.-1
Бетонщик 4р.-2
Бетонщик 3р. -2
бетонщик 2р.-2

Машинист 6
бр.-1
Бетонщик 4р-1
Бетонщик 3р-2

Маш.вак.уст.5р-1
Бет.4р-2
Бет.2р-2
Бет.3р-2

Каменщик
5р-10
Каменщик
4р-10

Плотник
4р-6

Изолировщик
4р-4
Изолировщик
3р-4

Кровельщик
4р.-4
Кровельщик
3р.-4

Маш.вак.уст.5
р.-1Бетон.4 р.2
Бетон. 3 р.2
Бетощик 2р.2

Машинист.3р.-8
Монтаж.5 р.-8
Монтаж.4 р.-1
Монтаж.3 р.-2
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Монтаж. 4 р.-2
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Монтажник4р-6
Монтажник5р-6
Монтажник6р-6

Машинист вак.
установки 5 р1
Бетонщик 4 р2
Бетонщик 3 р1
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Февраль
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Сэндвич
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Лестничные
марши

шт

356

10
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Камаз-5320 8
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Наименование
материалов
и конструкций

Ед.изм.Т

Транспортные средства

Грузо-
родъем-
ность

Кол.
рейсов

Количество
машин

шт

1,93 Камаз-5320
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Машины и механизмы

Наименование

Бульдозер Д329

Ед.изм. Кол-во

Эксковатор 33226

Каток ДУ-29

Кран ДЭК 251

КамАЗ-5320

Автобетоновоз

1

1

1

1

1

1

ШТ.

ШТ.

ШТ.

ШТ.

ШТ.

ШТ.

График завоза материалов, конструкций и изделий

График движения машин и механизмов

Изм Кол.уч Лист N док. Подп. Дата
Разработал
Консульт.
Руководит.

Нконтроль
Зав.кафедры

Немков А.Е
ПлотниковаТ.Н
Портнягин Д.Г

Шибаева Г.Н
Шибаева Г.Н

КП 08.03.01

ХТИ-Филиал СФУ
Лист ЛистовСтадия

6 6
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ABSTRACT

The graduation project of Nemkov Alexander Evgenievich
(first name, surname)

The theme: "Shopping and entertainment complex in the 1st resident area in the 
town of Abakan RK"

The relevance o f  the work and its importance: The actuality of the construction of 
a shopping and entertainment complex in 1st residential district of the town of Abakan 
RK is associated with increased demand for leisure activities. Due to the variety of 
services provided, the shopping and entertainment complex will be able to attract a 
large number of people.

Calculations carried out in the explanatory’ note: In the explanatory 
memorandum were calculated of monolithic frame of building: monolithic slab and 
columns of foundations, calculation and selection of building materials, machines and 
mechanisms, calendar schedule.

Usage o f  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, ArchiCAD 21, Artlantis Studio 5.0.

The development o f  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 o f  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 o f  results: The results of this work are set out in sequence; they are 
specific and cover all stages of construction.

Degree o f  the authorship: The content of the graduation work is developed by the 
author independently.

The author of the graduation project
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Nemkov Alexander Evgenievich 
(first name, surname)

Project supervisor Portnyagin Denis Gennadevich
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