
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    
«_____»   _______ 2021 ɝ.         
 

 
 
    

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
08.03.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 

ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

Ⱦɨɫɭɝɨɜɵɣ ɰɟɧɬɪ ɜ IV ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. Ⱥɛɚɤɚɧɚ Ɋɏ 
ɬɟɦɚ 

 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ       ________      ɫɬ.ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ Ⱥ.ȼ.Ⱦɟɦɢɧɚ   
                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ                                              
 
ȼɵɩɭɫɤɧɢɤ         __________                                           Ʌ.Ⱥ.ɉɟɬɭɯɨɜɚ 

                       ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
 
 
 
 
 

Ⱥɛɚɤɚɧ 2021



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ Ⱦɨɫɭɝɨɜɵɣ ɰɟɧɬɪ ɜ IV ɠɢɥɨɦ 
ɪɚɣɨɧɟ ɝ. Ⱥɛɚɤɚɧɚ Ɋɏ 

 
 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ  
ɪɚɡɞɟɥɚɦ: 
 

Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ    Ƚ.ɇ.ɒɢɛɚɟɜɚ  
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 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
 

 
 

ɇ.Ʌ.ɋɢɝɚɱɟɜɚ  
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɈȼɈɋ 

 
 

  
ȿ. Ⱥ. Ȼɚɛɭɲɤɢɧɚ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 
 

  
Ⱥ. ȼ.Ⱦɟɦɢɧɚ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɗɤɨɧɨɦɢɤɚ 

 
 

  
Ƚ. ȼ. ɒɭɪɵɲɟɜɚ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɇɨɪɦɨɤɨɧɬɪɨɥɶ 

 
 

  
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 № Ɂ-36 

ɉɟɬɭɯɨɜɚ Ʌɢɥɹɧɚ Ⱥɧɞɪɟɟɜɧɚ 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 

  
ȼɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ Ⱦɨɫɭɝɨɜɵɣ ɰɟɧɬɪ ɜ IV ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. Ⱥɛɚɤɚɧɚ 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  

«      »                              2021 ɝ.        
 



 

 

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 
« _____»   ________  2021 ɝ. 
 

 
ɁȺȾȺɇɂȿ 

ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺЦɂɈɇɇɍɘ ɊȺȻɈɌɍ 
ɜ ɮɨɪɦɟ  ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

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

 
ɋɬɭɞɟɧɬɭ (ɤɟ)  ɉɟɬɭɯɨɜɨɣ Ʌɢɥɹɧɵ Ⱥɧɞɪɟɟɜɧɵ 

(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ(ɤɢ)) 

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

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ) 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ⱦɨɫɭɝɨɜɵɣ ɰɟɧɬɪ ɜ IV ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. 
Ⱥɛɚɤɚɧɚ Ɋɏ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ       №           ɨɬ            
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ       Ⱥ.ȼ.Ⱦɟɦɢɧɚ 

(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, ȻɀȾ, ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, 
ɩɥɚɤɚɬɨɜ, ɫɥɚɣɞɨɜ 3 ɥɢɫɬɚ-ɚɪɯɢɬɟɤɬɭɪɚ, 1 ɥɢɫɬ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 1 ɥɢɫɬ-
ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɨɜ, 2 ɥɢɫɬɚ-ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                                                                  Ⱥ.ȼ.Ⱦɟɦɢɧɚ 
                                                                                                        (ɩɨɞɩɢɫɶ)                                                          (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ)    

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                              Ʌ.Ⱥ.ɉɟɬɭɯɨɜɚ 
                                                                                                (ɩɨɞɩɢɫɶ)                                                            (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ) 

«     »                       2021 ɝ. 
 



 

 

 
 

ȺɇɇɈɌȺЦɂə 
 
ɧɚ ɞɢɩɥɨɦɧɭɸ ɪɚɛɨɬɭ       ɉɟɬɭɯɨɜɚ Ʌɢɥɹɧɚ Аɧɞɪɟɟɜɧɚ                                            
     (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ) 
 
ɧɚ ɬɟɦɭ: Ⱦɨɫɭɝɨɜɵɣ ɰɟɧɬɪ ɜ IV ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. Аɛɚɤɚɧɚ ɊХ 
 
Ɇɚɫɲɬɚɛɧɨɫɬɶ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ: ɉɪɨɜɟɞɟɧɨ ɷɫɤɢɡɧɨɟ ɢ ɧɚɭɱɧɨɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɹ. 
 
Ɉɰɟɧɤɚ ɦɟɬɨɞɢɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: В ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɪɚɞɢɰɢɨɧɧɵɟ 
ɦɟɬɨɞɵ, ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɞɥɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – ɚɧɚɥɢɡ 
ɧɨɪɦɚɬɢɜɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ. 
 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɗȼɆ: ɉɪɢ ɨɮɨɪɦɥɟɧɢɢ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɢ ɝɪɚɮɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɨɝɪɚɦɦɵ: Microsoft Office Word 2007, Microsoft Office 
Excel 2007, AutoCad 2017, Google Chrome. 
 
Ɋɚɡɪɚɛɨɬɤɚ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ: Ɋɚɫɱɟɬ ɩɨɥɟɣ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟщɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɇȾ - 86 ɞɥɹ 
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ȼȼȿȾȿɇɂȿ 

 

ȼ ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨ ɪɚɫɬɭɳɟɝɨ ɧɚɫɟɥɟɧɢɹ ɝɨɪɨɞɨɜ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ 

Ⱥɛɚɤɚɧɚ, ɜ ɤɨɬɨɪɨɦ ɡɚɫɬɪɚɢɜɚɸɬɫɹ ɢ ɪɚɡɜɢɜɚɸɬɫɹ ɧɨɜɵɟ ɢ ɫɬɚɪɵɟ ɪɚɣɨɧɵ, ɜɫɟ 

ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦ ɫɬɚɧɨɜɢɬɫɹ ɜɨɩɪɨɫ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɭɝɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɨɛɪɚɡɨɜɚɧɢɹ ɲɤɨɥɶɧɢɤɨɜ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ ɪɚɫɩɨɥɨɠɟɧɨ ɦɧɨɠɟɫɬɜɨ 

ɭɱɪɟɠɞɟɧɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɞɨɫɭɝɚ ɞɥɹ ɞɟɬɟɣ ɢ ɩɨɞɪɨɫɬɤɨɜ 

ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɮɢɥɹ. ȼɫɟ ɨɧɢ ɪɚɡɪɨɡɧɟɧɵ ɢ ɯɚɨɬɢɱɧɵ ɩɨ ɫɜɨɟɦɭ ɯɚɪɚɤɬɟɪɭ, ɢ 

ɫɟɝɨɞɧɹ ɦɚɥɨ ɫɨɜɪɟɦɟɧɧɵɯ ɰɟɧɬɪɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɜɫɟɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ 

ɫɨɜɪɟɦɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɬɜɟɱɚɸɳɢɦɢ ɜɫɟɦ ɩɨɬɪɟɛɧɨɫɬɹɦ ɨɛɳɟɫɬɜɚ. 

ȼ ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨ ɪɚɫɬɭɳɟɝɨ ɝɨɪɨɞɫɤɨɝɨ ɧɚɫɟɥɟɧɢɹ ɩɪɨɛɥɟɦɚ 

ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɫɭɝɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɲɤɨɥɶɧɢɤɨɜ ɫɬɚɧɨɜɢɬɫɹ 

ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ. 
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1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 

1.1 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 

 

Ɇɟɫɬɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ ɜɵɛɪɚɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɥɚɧɨɦ ɪɚɡɜɢɬɢɹ IV ɠɢɥɨɝɨ ɪɚɣɨɧɚ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɧɚ ɫɚɣɬɟ ɚɞɦɢɧɢɫɬɪɚɰɢɢ 

ɝɨɪɨɞɚ Ⱥɛɚɤɚɧɚ. ȼ ɞɚɧɧɨɦ ɪɚɣɨɧɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɧɟɫɤɨɥɶɤɨ ɦɟɫɬ ɞɥɹ ɞɚɧɧɨɝɨ 

ɜɢɞɚ ɭɱɪɟɠɞɟɧɢɣ. ȼɵɛɨɪ ɢɦɟɧɧɨ ɷɬɨɝɨ ɦɟɫɬɚ ɨɛɭɫɥɨɜɥɟɧ ɛɥɢɡɨɫɬɶɸ ɜɫɟɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɦɟɫɬ ɨɬɞɵɯɚ, ɚ ɬɚɤɠɟ ɩɥɚɧɢɪɭɟɦɨɣ ɡɚɫɬɪɨɣɤɨɣ ɞɨɦɚɦɢ 

ɫɪɟɞɧɟɣ ɷɬɚɠɧɨɫɬɢ. 

Ƚɨɪɨɞ Ⱥɛɚɤɚɧ ɧɚɯɨɞɢɬɫɹ ɜ ɫɭɯɨɣ ɡɨɧɟ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɪɚɣɨɧɟ I-B. 

Ʉɥɢɦɚɬ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɪɨɬɤɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ, 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ, ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɫɟɡɨɧɧɵɦɢ ɢ ɫɭɬɨɱɧɵɦɢ 

ɤɨɥɟɛɚɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [2], ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ: 

1) ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ - 27°ɋ; 

2) ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ - 43°ɋ; 

3) ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ - 40°ɋ; 

4) ɚɛɫɨɥɸɬɧɨ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ - 53 °ɋ; 

5) ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɹɧɜɚɪɟ 5ɦ/ɫ; 

6) ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ ɜɟɬɪɚ 0,38 (38) Ʉɉɚ (ɤɝɫ/ɦ); 

7) ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ 1,2 (120) Ʉɉɚ (ɤɝɫ/ɦ); 

8) ɜɵɫɨɬɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ 25ɫɦ; 

9) ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɝɨɞ 362ɦɦ; 

10) ɫɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 7 ɛɚɥɥɨɜ, ɫɨɝɥɚɫɧɨ ɋɉ 

14.13330.2014 

11) ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɣ – 55% ɧɨɦɢɧɚɥɶɧɵɣ 

12) ɡɨɧɚ ɜɥɚɠɧɨɫɬɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɭɯɚɹ 

13) ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ dfh = 2,9ɦ; 

14) ɭɪɨɜɟɧɶ ɡɚɥɟɝɚɧɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ dw = 3,6ɦ; 
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Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

[4, 5, 7].  

ɍɱɚɫɬɤɢ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, 

ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɜɛɥɢɡɢ ɡɟɥɟɧɵɯ ɦɚɫɫɢɜɨɜ, 

ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɛɵɬɶ ɭɞɨɛɧɵ ɞɥɹ ɨɬɜɨɞɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢɡ ɡɞɚɧɢɣ. Ʉ ɭɱɚɫɬɤɭ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɞɨɛɧɵɟ ɩɨɞɴɟɡɞɵ ɢ ɩɨɞɯɨɞɵ ɨɬ ɨɫɬɚɧɨɜɨɤ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ. 

Ɂɞɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ I ɝɪɭɩɩɟ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 1 ɋɉ 

50.13330.2012 ɢ ɋɉ 28.13330), ɫ ɫɭɯɢɦ ɢ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɚɝɪɟɫɫɢɜɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɪɟɞɵ ɨɬɫɭɬɫɬɜɭɸɬ. ɇɚ ɭɱɚɫɬɤɟ ɢɦɟɸɬɫɹ: 

- ɚɜɬɨɫɬɨɹɧɤɚ ɧɚ 20 ɦɚɲɢɧɨ-ɦɟɫɬ (ɉɪɢɥ. Ʉ [5]). 

- ɩɨɞɯɨɞɵ ɤ ɡɞɚɧɢɸ ɢ ɩɭɬɢ ɞɜɢɠɟɧɢɹ, ɥɸɞɟɣ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɩɟɪɟɫɟɱɟɧɢɣ ɫ ɩɪɨɟɡɞɚɦɢ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 

- ɩɪɨɟɡɞɵ ɢ ɩɨɞɯɨɞɵ ɤ ɡɞɚɧɢɸ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ.  

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 

ɩɪɨɰɟɫɫɨɦ, ɪɨɡɨɣ ɜɟɬɪɨɜ, ɢɧɫɨɥɹɰɢɢ ɩɨɦɟɳɟɧɢɣ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ 

ɬɪɟɛɨɜɚɧɢɹɦɢ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɛɵɥɢ ɭɱɬɟɧɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 

ɧɨɪɦɵ. Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɫɩɚɫɚɬɟɥɶɧɵɟ ɢ ɩɨɠɚɪɧɵɟ ɪɚɛɨɬɵ. 

Ɍɚɛɥɢɰɚ 1.2 - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 
1 Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɦ2 10000 
2 ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɦ2 650 
3 ɉɥɨɳɚɞɶ ɬɜɟɪɞɨɝɨ ɩɨɤɪɵɬɢɹ ɦ2 6370 
4 ɉɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ ɦ2 2980 
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1.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ 

 

Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɭɱɪɟɠɞɟɧɢɹ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [7]. Ɂɞɚɧɢɟ ɢɦɟɟɬ 2 ɷɬɚɠɚ. Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 24 ɯ 

30,5ɦ. Ɏɨɪɦɚ ɡɞɚɧɢɹ ɜ ɩɥɚɧɟ – Ƚ- ɨɛɪɚɡɧɚɹ. 

ȼɵɫɨɬɚ ɩɨɦɟɳɟɧɢɣ 3,3ɦ, ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɡɚɥ ɨɬ ɩɨɥɚ ɞɨ ɧɢɡɚ ɠ.ɛ.ɩɥɢɬɵ 

ɩɨɤɪɵɬɢɹ – 7,48ɦ, ɞɨ ɧɢɡɚ ɩɨɞɜɟɫɧɨɝɨ ɩɨɬɨɥɤɚ – 5,5ɦ. 

Ɂɚ ɭɫɥɨɜɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ 1-ɝɨ ɷɬɚɠɚ. 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 3 ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ ɜ ɡɞɚɧɢɟ: 

- ɝɥɚɜɧɵɣ ɜɯɨɞ ɫ ɸɠɧɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ; 

- ɞɜɚ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɚ ɫ ɡɚɩɚɞɧɨɣ ɢ ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ; 

- ɜɯɨɞ ɫ ɫɟɜɟɪɧɨɣ ɢ ɡɚɩɚɞɧɨɣ ɫɬɨɪɨɧɵ ɜ ɫɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

ɒɢɪɢɧɚ ɜɯɨɞɧɵɯ ɩɥɨɳɚɞɨɤ ɧɟ ɦɟɧɟɟ 1,5 ɲɢɪɢɧɵ ɩɨɥɨɬɧɚ ɧɚɪɭɠɧɨɣ 

ɞɜɟɪɢ. ɒɢɪɢɧɚ ɩɪɨɫɬɭɩɢ ɜɯɨɞɧɵɯ ɥɟɫɬɧɢɰ 0,30 ɦ, ɜɵɫɨɬɚ ɫɬɭɩɟɧɢ ɧɟ ɛɨɥɟɟ 0,15 

ɦ. ȼɯɨɞɧɵɟ ɥɟɫɬɧɢɰɵ ɧɚ ɩɟɪɜɵɣ ɷɬɚɠ, ɜɵɫɨɬɨɣ ɩɨɞɴɟɦɚ ɛɨɥɟɟ 0,45 ɦ, 

ɨɛɨɪɭɞɨɜɚɧɵ ɨɝɪɚɠɞɟɧɢɹɦɢ ɜɵɫɨɬɨɣ 0,9 ɦ. ȼɫɟ ɜɯɨɞɵ ɜ ɡɞɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɵ 

ɤɨɡɵɪɶɤɚɦɢ. 

ɇɚɪɭɠɧɵɟ ɜɯɨɞɵ ɜ ɡɞɚɧɢɟ ɜ III  ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɪɚɣɨɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɫ 

ɬɚɦɛɭɪɚɦɢ. Ɍɚɦɛɭɪɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 1,6ɦ. ȼ ɬɚɦɛɭɪɟ 

ɨɫɧɨɜɧɨɝɨ ɜɯɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɟɩɥɨɜɚɹ ɡɚɜɟɫɚ. 

ɉɪɢ ɜɯɨɞɟ ɜ ɭɱɪɟɠɞɟɧɢɟ ɧɚɪɹɞɭ ɫ ɥɟɫɬɧɢɰɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧ ɩɚɧɞɭɫ ɫ 

ɭɤɥɨɧɨɦ ɧɟ ɛɨɥɟɟ 5%, ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ ɢɦɟɟɬɫɹ ɟɳɟ ɨɞɢɧ ɩɚɧɞɭɫ ɩɪɢ 

ɜɵɯɨɞɟ ɢɡ ɤɨɧɰɟɪɬɧɨɝɨ ɡɚɥɚ. Ɍɚɤɠɟ ɞɥɹ ɞɨɫɬɭɩɧɨɫɬɢ ɆȽɇ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɩɨɞɴɟɦɧɢɤɚ ɫ ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ ɢ ɫɨ ɫɬɨɪɨɧɵ 

ɝɥɚɜɧɨɝɨ ɮɚɫɚɞɚ. ɒɢɪɢɧɚ ɩɚɧɞɭɫɚ ɦɟɠɞɭ ɩɨɪɭɱɧɹɦɢ ɧɟ ɦɟɧɟɟ: ɞɥɹ 

ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɞɜɢɠɟɧɢɹ 0,9ɦ. ȼ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɩɚɧɞɭɫɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɞɥɢɧɨɣ 1,7ɦ. ɉɪɢ ɞɥɢɧɟ ɩɚɧɞɭɫɚ ɛɨɥɟɟ 6ɦ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɞɥɢɧɨɣ 1,7ɦ.  

ɉɚɧɞɭɫɵ ɞɥɢɧɨɣ ɛɨɥɟɟ 3ɦ ɢɦɟɸɬ ɩɟɪɢɥɚ. Ʌɟɫɬɧɢɰɵ ɢ ɩɚɧɞɭɫɵ ɜɧɭɬɪɢ ɡɞɚɧɢɹ 
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ɨɝɪɚɠɞɟɧɵ ɩɟɪɢɥɚɦɢ ɫ ɞɜɭɯ ɫɬɨɪɨɧ. 

ȼɵɫɨɬɚ ɩɟɪɢɥ ɥɟɫɬɧɢɰ ɢ ɩɚɧɞɭɫɨɜ ɩɪɢɧɹɬɚ 0,85ɦ, ɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɩɥɨɳɚɞɤɚɯ — 0,9ɦ. ɇɚɞ ɩɚɧɞɭɫɚɦɢ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɩɥɨɳɚɞɤɚɦɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɬɨɪɨɣ ɩɨɪɭɱɟɧɶ ɞɥɹ ɤɨɥɹɫɨɱɧɢɤɨɜ ɧɚ ɜɵɫɨɬɟ 0,7ɦ. ɉɟɪɢɥɚ ɧɚ 

ɩɥɨɳɚɞɤɚɯ ɥɟɫɬɧɢɰ ɢ ɩɚɧɞɭɫɨɜ ɧɟɩɪɟɪɵɜɧɵ. 

ɉɚɧɞɭɫɵ ɧɟɫɝɨɪɚɟɦɵɟ, ɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɶ ɲɟɪɨɯɨɜɚɬɚɹ. 

Ɂɞɚɧɢɟ ɫɥɨɠɧɨɣ ɮɨɪɦɵ ɜ ɩɥɚɧɟ. ɉɪɨɟɤɬɧɵɦɢ ɪɟɲɟɧɢɹɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɥɹ ɩɪɟɛɵɜɚɧɢɹ ɩɨɫɟɬɢɬɟɥɟɣ ɢ ɫɨɬɪɭɞɧɢɤɨɜ 

ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ. 

ȼ ɨɛɴɟɦɟ ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɦɟɳɟɧɢɹ: 

− ɬɚɦɛɭɪɵ, 

− ɮɨɣɟ, 

− ɩɨɫɬ ɨɯɪɚɧɵ, 

− ɤɚɫɫɚ, 

− ɝɚɪɞɟɪɨɛ ɜɟɪɯɧɟɣ ɨɞɟɠɞɵ; 

− ɫ/ɭ ɩɨɫɟɬɢɬɟɥɟɣ ɢ ɩɟɪɫɨɧɚɥɚ, ɫ/ɭ ɆȽɇ; 

− ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɡɚɥ (ɯɨɪɨɜɨɟ ɩɟɧɢɟ, ɩɪɨɜɟɞɟɧɢɟ ɤɭɥɶɬɭɪɧɨ-ɦɚɫɫɨɜɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ); 

− 3ɚɥ ɯɨɪɟɨɝɪɚɮɢɢ ɫ ɪɚɡɞɟɜɚɥɤɚɦɢ ɢ ɞɭɲɟɜɵɦɢ 

− ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ: ɦɟɬɨɞɢɱɟɫɤɢɣ ɤɚɛɢɧɟɬ.; 

− ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ: ɜɟɧɬɤɚɦɟɪɚ, ɷɥɟɤɬɪɨɳɢɬɨɜɚɹ; 

ɋɨɫɬɚɜ ɩɨɦɟɳɟɧɢɣ ɢ ɢɯ ɩɥɨɳɚɞɢ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ. 

Ƚɥɚɜɧɵɣ ɜɯɨɞ ɜ ɡɞɚɧɢɟ ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɢɡ ɩɨɦɟɳɟɧɢɹ ɨɯɪɚɧɵ. 

ȼ ɪɚɦɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɞɥɹ ɢɧɜɚɥɢɞɨɜ ɢ 

ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ ɪɚɜɧɵɟ ɭɫɥɨɜɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɫ ɞɪɭɝɢɦɢ 

ɤɚɬɟɝɨɪɢɹɦɢ ɧɚɫɟɥɟɧɢɹ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

− ɞɨɫɬɭɩ ɆȽɇ ɨɛɟɫɩɟɱɟɧ ɜɨ ɜɫɟ ɩɨɦɟɳɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 

ɩɨɫɟɳɟɧɢɹ; 

− ɝɥɚɜɧɵɣ ɜɯɨɞ ɨɛɨɪɭɞɨɜɚɧ ɭɥɢɱɧɵɦ ɩɨɞɴёɦɧɢɤɨɦ ɞɥɹ ɆȽɇ ɉɌɍ-001; 
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− ɪɚɡɦɟɪ ɜɯɨɞɧɨɣ ɩɥɨɳɚɞɤɢ, ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɆȽɇ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞ 

ɞɜɟɪɶɸ ɫɜɨɛɨɞɧɨɟ  ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɢɚɦɟɬɪɨɦ 1,5 ɦ; 

− ɝɥɭɛɢɧɚ ɬɚɦɛɭɪɚ, ɞɨɫɬɭɩɧɨɝɨ ɞɥɹ ɆȽɇ 2,3 ɦ, ɲɢɪɢɧɚ 7,9 ɦ; 

− ɲɢɪɢɧɚ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɆȽɇ ɧɟ ɦɟɧɟɟ 0,9 ɦ; 

− ɩɚɧɞɭɫ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɨɛɨɪɭɞɨɜɚɧ ɩɨɪɭɱɧɹɦɢ, ɜɵɫɨɬɨɣ 0,9 ɦ 

(ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɨɪɭɱɟɧɶ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɵɫɨɬɟ 0,7 ɦ); 

- ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɚɧɭɡɟɥ ɞɥɹ ɆȽɇ ɪɚɡɦɟɪɨɦ 2,25 ɯ 2,21 ɦ; 

- ɲɢɪɢɧɚ ɨɛɳɢɯ ɤɨɪɢɞɨɪɨɜ 1,8 ɦ. 

Ⱦɜɟɪɢ ɫɚɧɢɬɚɪɧɵɯ ɭɡɥɨɜ ɨɬɤɪɵɜɚɸɬɫɹ ɧɚɪɭɠɭ, ɢ ɫɧɚɛɠɚɬɶɫɹ ɡɚɳɟɥɤɚɦɢ, 

ɞɨɩɭɫɤɚɸɳɢɦɢ ɨɬɤɪɵɜɚɧɢɟ ɢɯ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ. 

Ɋɚɡɦɟɪɵ ɤɚɛɢɧ ɭɛɨɪɧɵɯ 0,8x1,2ɦ (ɩɪɢ ɨɬɤɪɵɜɚɧɢɢ ɞɜɟɪɟɣ ɧɚɪɭɠɭ) ɢ 

0,8x1,5ɦ (ɩɪɢ ɨɬɤɪɵɜɚɧɢɢ ɞɜɟɪɟɣ ɜɧɭɬɪɶ). 
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1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 

 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɡɞɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ [7].  

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɛɟɫɤɚɪɤɚɫɧɚɹ. ɋɨɫɬɨɢɬ ɢɡ ɫɛɨɪɧɨɝɨ 

ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, ɫ ɤɢɪɩɢɱɧɵɦɢ ɜɧɟɲɧɢɦɢ ɫɬɟɧɚɦɢ ɫ ɭɬɟɩɥɢɬɟɥɟɦ 

ɢ ɨɛɥɨɠɟɧɵ ɤɢɪɩɢɱɨɦ. Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ 24ɯ30,5ɦ. 

ɉɪɢɜɹɡɤɚ ɫɬɟɧ ɤ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦ ɨɫɹɦ ɬɢɩɨɜɚɹ: ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ - 

ɨɫɟɜɚɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ  ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɨɛɴɟɤɬɚ:  

ɉɟɪɟɤɪɵɬɢɹ ɢ ɩɨɤɪɵɬɢɹ 

ɉɟɪɟɤɪɵɬɢɟ ɡɞɚɧɢɹ ɫɛɨɪɧɨɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ, ɢɡ ɦɧɨɝɨɩɭɫɬɨɬɧɵɯ ɩɥɢɬ ɩɨ 

ȽɈɋɌ 9561-91, ɋɟɪɢɹ 1.041.1-3, ɉɥɢɬɵ ɬɨɥɳɢɧɨɣ 220ɦɦ ɢ ɲɢɪɢɧɨɣ 1000, 1200, 

1500 ɦɦ ɫ ɤɪɭɝɥɵɦɢ ɩɭɫɬɨɬɚɦɢ ɞɢɚɦɟɬɪɨɦ 180 ɦɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 

ɨɩɢɪɚɧɢɹ ɩɨ ɞɜɭɦ ɫɬɨɪɨɧɚɦ, ɢɦɟɸɬ ɞɥɢɧɭ 6000ɦɦ. ɉɥɢɬɵ ɬɢɩɨɪɚɡɦɟɪɨɜ ɉɄ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨɤɪɵɬɢɣ ɨɛɳɟɫɬɜɟɧɧɵɯ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɬɚɛɥ.5 [7]. ɉɟɪɟɤɪɵɬɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɜɨɫɩɪɢɹɬɢɟ ɧɚɝɪɭɡɨɤ ɫɨɜɦɟɫɬɧɨ ɫ ɩɨɥɚɦɢ – ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɢ ɬɟɩɥɨɡɚɳɢɬɭ 

ɩɨɦɟɳɟɧɢɣ, ɚ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɚɪɯɢɬɟɤɬɭɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪɶɟɪɚ ɡɞɚɧɢɣ. 

ɋɬɟɧɵ ɢ ɩɟɪɟɝɨɪɨɞɤɢ 

ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɡɞɚɧɢɹ ɢɡ ɤɢɪɩɢɱɚ ɬɨɥɳɢɧɨɣ 380ɦɦ, ɭɬɟɩɥɟɧɢɟ 100ɦɦ  ɢ 

ɨɛɥɨɠɟɧɧɵɟ ɤɢɪɩɢɱɨɦ. ɉɟɪɟɝɨɪɨɞɤɢ – ɤɢɪɩɢɱɧɵɟ, ɬɨɥɳɢɧɨɣ 120ɦɦ. 

Ɏɭɧɞɚɦɟɧɬɵ 

Ɏɭɧɞɚɦɟɧɬɵ ɥɟɧɬɨɱɧɵɟ ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɨɫɬɨɹɳɢɟ ɢɡ ɛɥɨɤɨɜ 

ɎȻɋ ɲɢɪɢɧɨɣ 600ɦɦ ɩɨ ɮɭɧɞɚɦɟɧɬɧɵɦ ɩɥɢɬɚɦ ɎɅ ɩɨ ȽɈɋɌ 13580-85. 

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ -1650ɦɦ. Ⱦɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɮɭɧɞɚɦɟɧɬɨɜ ɭɫɬɪɨɟɧ ɦɨɧɨɥɢɬɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɩɨɹɫ 

ɬɨɥɳɢɧɨɣ 150ɦɦ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɜɥɚɝɢ ɧɚ ɮɭɧɞɚɦɟɧɬ 

ɩɪɢɦɟɧɟɧɚ ɛɨɤɨɜɚɹ ɨɛɦɚɡɨɱɧɚɹ ɝɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɪɭɥɨɧɧɚɹ 

ɝɢɞɪɨɢɡɨɥɹɰɢɹ ɌȿɏɇɈɇɂɄɈɅɖ. 
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Ɉɤɧɚ 

ɇɚɪɭɠɧɵɟ ɨɤɨɧɧɵɟ ɛɥɨɤɢ, ɜɢɬɪɚɠɢ, - ɢɡ ɩɪɨɮɢɥɟɣ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɟ 

ɞɥɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ, ɩɨ ȽɈɋɌ 30673-99. 

- ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɥɚɫɫ – Ⱦ2 

(0,35-0,39 ɦ²ɋ/ȼɬ); 

- ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɡɜɭɤɨɢɡɨɥɹɰɢɢ - Ƚ (28-30 ɞȻȺ); 

- ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɟ ɤɥɚɫɫ - Ƚ (400-599 ɉɚ); 

- ɩɨ ɜɢɞɭ ɢɫɩɨɥɧɟɧɢɹ - ɧɨɪɦɚɥɶɧɨɝɨ. 

Ⱦɜɟɪɢ 

Ⱦɜɟɪɧɵɟ ɛɥɨɤɢ ɩɪɢɧɹɬɵ: 

− ɜɧɭɬɪɟɧɧɢɟ – Ȼɥɨɤɢ ɞɜɟɪɧɵɟ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ ɩɪɨɮɢɥɟɣ ɩɨ 

ȽɈɋɌ 30970-2014. 

Ȼɥɨɤɢ ɞɜɟɪɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɩɨ ȽɈɋɌ 475-2016. 

− ɧɚɪɭɠɧɵɟ – Ȼɥɨɤɢ ɞɜɟɪɧɵɟ ɚɥɸɦɢɧɢɟɜɵɟ ɨɫɬɟɤɥɟɧɧɵɟ ɭɬɟɩɥɟɧɧɵɟ ɩɨ 

ȽɈɋɌ 23747- 2015. Ȼɥɨɤɢ ɞɜɟɪɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɝɥɭɯɢɟ ɭɬɟɩɥɟɧɧɵɟ ɩɨ ȽɈɋɌ 

31173-2003. – ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ. 

Ʌɟɫɬɧɢɰɵ 

Ʌɟɫɬɧɢɰɚ ɦɨɧɨɥɢɬɧɚɹ. 

ɇɚ ɥɟɫɬɧɢɰɟ ɢɦɟɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɨɟ ɨɝɪɚɠɞɟɧɢɟ ɫ ɞɟɪɟɜɹɧɧɵɦɢ 

ɩɟɪɢɥɚɦɢ, ɜɵɫɨɬɚ ɤɨɬɨɪɨɝɨ 90ɫɦ. 

Ʉɪɵɲɚ ɢ ɤɪɨɜɥɹ 

Ʉɪɵɲɚ ɫɤɚɬɧɚɹ ɫ ɯɨɥɨɞɧɵɦ ɱɟɪɞɚɤɨɦ ɜɧɟɲɧɢɦ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ 

ɜɨɞɨɫɬɨɤɨɦ, ɜɵɩɨɥɧɟɧɚ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɛɪɭɫɤɨɜ 50ɯ50ɦɦ ɫ ɲɚɝɨɦ 600ɦɦ ɩɨ 

ɞɟɪɟɜɹɧɧɵɦ ɫɬɪɨɩɢɥɚɦ ɫɟɱɟɧɢɟɦ 50ɯ200ɦɦ ɢ ɫ ɲɚɝɨɦ 1ɦ. 

Ʉɪɨɜɥɹ – ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ. Ⱦɚɧɧɵɣ ɬɢɩ ɩɨɤɪɵɬɢɹ 

ɩɪɢɧɹɬ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɪɵɲɚ ɢɦɟɟɬ ɫɥɨɠɧɭɸ ɮɨɪɦɭ, ɜɚɥɶɦɵ, ɪɚɡɠɟɥɨɛɤɢ, 

ɱɬɨ ɜ ɫɥɭɱɚɟ ɫ ɞɪɭɝɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɩɪɢɜɟɥɨ ɛɵ ɤ ɛɨɥɶɲɨɦɭ ɤɨɥɢɱɟɫɬɜɭ 

ɨɛɪɟɡɤɨɜ ɢ ɩɟɪɟɪɚɫɯɨɞɭ. ȼɬɨɪɨɣ ɮɚɤɬɨɪ ɷɬɨ ɧɟɛɨɥɶɲɨɣ ɭɤɥɨɧ ɢ ɛɨɥɶɲɚɹ ɞɥɢɧɚ 

ɫɤɚɬɚ, ɲɟɫɬɢɦɟɬɪɨɜɵɟ ɥɢɫɬɵ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɭɞɭɬ ɢɦɟɬɶ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɬɵɤɨɜ. 
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1.4  Ɉɬɞɟɥɤɚ 

1.4.1 ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ 

 

ɐɜɟɬɨɜɨɟ ɪɟɲɟɧɢɟ ɮɚɫɚɞɨɜ ɜɤɥɸɱɚɟɬ ɫɨɱɟɬɚɧɢɟ ɬɪɟɯ ɰɜɟɬɨɜ: 

− ɰɨɤɨɥɶ – ɤɨɪɢɱɧɟɜɵɣ; 

− ɮɚɫɚɞ – ɮɢɫɬɚɲɤɨɜɵɣ; 

− ɤɨɧɬɭɪ – ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ – ɛɟɥɵɣ; 

ɋɨɫɬɚɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɜɵɲɟ ɨɬɦ. 0,000: 

− Ʉɢɪɩɢɱ ɋɈɅɉɭɈɛɄ-Ɇ175/F50/1,4 ȽɈɋɌ 379-2015-120ɦɦ; 

− ɍɬɟɩɥɢɬɟɥɶ Isover Ʉɚɪɤɚɫ-ɉ34 Ɍɍ5763-006-56846022–2009-80ɦɦ; 

− Ʉɟɪɚɦɢɱɟɫɤɢɣ ɤɢɪɩɢɱ ɄɊ-ɪ-ɩɨ 250ɯ120ɯ65/1ɇɎ/100/2,0/25/ȽɈɋɌ 530-

2012, ɧɚ ɪɚɫɬɜɨɪɟ Ɇ75-380ɦɦ 

Ɉɬɞɟɥɤɚ ɰɨɤɨɥɹ: 

− ɫɤɚɥɶɧɢɤ ɤɨɪɢɱɧɟɜɵɣ; 

ȼɵɩɨɥɧɹɟɦɵɟ ɜɧɭɬɪɟɧɧɢɟ ɩɟɪɟɝɨɪɨɞɤɢ ɢɡ ɤɢɪɩɢɱɚ ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɄɊ-ɪ- 

ɩɨ250ɯ120ɯ65/1ɇɎ/100/2,0/25 ɩɨ ȽɈɋɌ 530-2012, ɧɚ ɪɚɫɬɜɨɪɟ Ɇ75. 

 

1.4.2  ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ 

 

Ⱦɥɹ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɡɚɥɨɠɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ. ɋɬɟɧɵ ɩɨɦɟɳɟɧɢɣ ɢɦɟɸɬ ɝɥɚɞɤɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ, ɞɨɩɭɫɤɚɸɳɭɸ ɭɛɨɪɤɭ ɜɥɚɠɧɵɦ ɫɩɨɫɨɛɨɦ ɢ ɞɟɡɢɧɮɟɤɰɢɸ. 

 Ɂɚɥɨɠɟɧɧɵɟ ɨɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɟ ɡɚɤɥɸɱɟɧɢɟ ɢ ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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Ɍɚɛɥɢɰɚ 1.3 - ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɹ 

ɉɨɥɵ ɉɨɬɨɥɤɢ ɋɬɟɧɵ, ɩɟɪɟɝɨɪɨɞɤɢ 
ɉɥɨɳɚɞɶ ȼɢɞ 

ɨɬɞɟɥɤɢ 
ɉɥɨɳɚɞɶ ȼɢɞ 

ɨɬɞɟɥɤɢ 
ɉɥɨɳɚɞɶ ȼɢɞ 

ɨɬɞɟɥɤɢ 
Ɍɚɦɛɭɪɵ, ɮɨɣɟ, 
ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
ɡɚɥ, ɤɨɪɢɞɨɪɵ 

1188 Ʉɟɪɚɦɨɝɪɚɧɢɬ 
ɧɚɩɨɥɶɧɵɣ ɫ 
ɲɟɪɨɯɨɜɚɬɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ 
300ɯ300ɯ12ɦɦ 
ɉɥɢɬɨɱɧɵɣ 
ɤɥɟɣ -3ɦɦ; 
Ƚɢɞɪɨɢɡɨɥɹɰɢ
ɹ Ɍɟɯɧɨɷɥɚɫɬ 
ȻȺɊɖȿɊ 
ɅȺɃɌ, 1 ɫɥɨɣ 
(ɜ ɞɭɲɟɜɵɯ 2 
ɫɥɨɹ) - 3 ɦɦ; 
ȼɵɪɚɜɧɢɜɚɸɳ
ɚɹ ɰ.ɩ. ɫɬɹɠɤɚ 
Ɇ200 
ɉɨɞɫɬɢɥɚɸɳɢ
ɣ ɠ.ɛ. ɫɥɨɣ, 
ɛɟɬɨɧ ȼ15, 
ɚɪɦɢɪɨɜɚɧɧɵ
ɣ 10-Ⱥ-III 
ȽɈɋɌ5781-82 
ɹɱ.250ɯ250ɦɦ 
- 150 ɦɦ; 
Ȼɟɬɨɧɧɚɹ 
ɩɨɞɝɨɬɨɜɤɚ, 
ɛɟɬɨɧ ȼ7,5 - 
100ɦɦ; 

 

1188 ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 

Armstrong, 
ɫɨ 

ɫɴɟɦɧɵɦɢ 
ɩɥɢɬɚɦɢ, ɫ 
ɜɪɟɡɧɵɦɢ 
ɷɥɟɦɟɧɬɚɦ

ɢ, 
ɝɢɝɢɟɧɢɱɟ

ɫɤɢɣ ɫ 
ɜɨɡɦɨɠɧɨɫ

ɬɶɸ 
ɩɨɦɵɜɤɢ. 
ɉɥɢɬɚ ɢɡ 
ɬɜɟɪɞɨɝɨ 

ɦɢɧɟɪɚɥɶɧ
ɨɝɨ 

ɜɨɥɨɤɧɚ 
Alpina 

600ɯ600, 
ɤɪɨɦɤɚ 
Board, 

ɩɨɞɜɟɫɧɚɹ 
ɫɢɫɬɟɦɚ ɢɡ 
ɨɰɢɧɤɨɜɚɧ
ɧɨɣ ɫɬɚɥɢ 
Prelude24 

1486 ȼɨɞɧɨɞɢɫɩɟ
ɪɫɢɨɧɧɚɹ 

ɤɪɚɫɤɚ 
Tikkurila-

ɉɪɨɮ 
ȿɜɪɨ7; 

ɗɥɟɤɬɪɨɳɢɬɨɜɚɹ, 
ɜɟɧɬɤɚɦɟɪɚ 

27,8 27,8 Ɉɤɪɚɫɤɚ: 
ɜɨɞɧɨ- 

ɞɢɫɩɟɪɫɢɨ
ɧɧɚɹ 

ɤɪɚɫɤɚ 
Ceresit CT 

54 

97 

Ɋɚɡɞɟɜɚɥɤɢ, 
ɞɭɲɟɜɵɟ, 
ɫɚɧ.ɭɡɥɵ, 

ɚɪɬɟɫɬɢɱɟɫɤɚɹ 

182,6 182,6 ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 

Armstrong, 
ɫɨ 

ɫɴɟɦɧɵɦɢ 
ɩɥɢɬɚɦɢ, ɫ 

327 ɉɥɢɬɨɱɧɵɣ 
ɤɥɟɣ 

Ʉɧɚɭɮ-
Ɏɥɟɤɫ 

Ʉɟɪɚɦɢɱɟɫɤ
ɚɹ ɩɥɢɬɤɚ 
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ɜɪɟɡɧɵɦɢ 
ɷɥɟɦɟɧɬɚɦ

ɢ, 
ɝɢɝɢɟɧɢɱɟ

ɫɤɢɣ ɫ 
ɜɨɡɦɨɠɧɨɫ

ɬɶɸ 
ɩɨɦɵɜɤɢ. 
ɉɥɢɬɚ ɢɡ 
ɬɜɟɪɞɨɝɨ 

ɦɢɧɟɪɚɥɶɧ
ɨɝɨ 

ɜɨɥɨɤɧɚ 
Alpina 

600ɯ600, 
ɤɪɨɦɤɚ 
Board, 

ɩɨɞɜɟɫɧɚɹ 
ɫɢɫɬɟɦɚ ɢɡ 
ɨɰɢɧɤɨɜɚɧ
ɧɨɣ ɫɬɚɥɢ 
Prelude24 

 ɞɥɹ ɫɬɟɧ 
300ɯ300ɦɦ. 

Ʉɚɫɫɚ, ɡɚɥ ɯɨɪɚ, 
ɩɨɫɬ ɨɯɪɚɧɵ, 

ɝɚɪɞɟɪɨɛ, 
ɦɟɬɨɞɢɱɟɫɤɢɣ 

ɤɚɛɢɧɟɬ 

126,5 ɋɩɨɪɬɢɜɧɵɣ 
ɥɢɧɨɥɟɭɦ 

Tarkett 
OmniSport 

V65 - 6.5 ɦɦ; 

126,5 254 ȼɨɞɧɨɞɢɫɩɟ
ɪɫɢɨɧɧɚɹ 

ɤɪɚɫɤɚ 
Tikkurila-

ɉɪɨɮ 
ȿɜɪɨ7; 

 

ȼ ɩɨɦɟɳɟɧɢɹɯ, ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɤɨɬɨɪɵɯ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ 

ɫɥɨɹ ɝɢɞɪɨɢɡɨɥɹɰɢɢ, ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ. ȼ 

ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɩɨɥɚ ɤ ɫɬɟɧɚɦ, ɝɢɞɪɨɢɡɨɥɹɰɢɸ ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɞɨɥɠɚɸɬ ɧɚ 

ɜɵɫɨɬɭ 300 ɦɦ ɨɬ ɭɪɨɜɧɹ ɩɨɤɪɵɬɢɹ ɩɨɥɚ. 
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1.5 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɭɟɦ ɞɚɧɧɵɟ ɩɨ 

ɝɨɪɨɞɭ Ⱥɛɚɤɚɧɭ ɫɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦ [2] ɢ [3].  

 

1.5.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɵ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ 

ɰɟɧɬɪɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɧɚɪɭɠɧɵɯ ɫɬɟɧ: 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ: )/(7.8 СɦВт ɨ
ɜ  . 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ: 

)./(23 СɦВт ɨ
ɧ   

 

Ɋɢɫɭɧɨɤ 1.3 - ɍɫɬɪɨɣɫɬɜɨ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

 

Ɍɪɟɛɭɟɦɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɭɫɥɨɜɢɣ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. 
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Ɍɚɛɥɢɰɚ 1.3 - Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɟɧɢɣ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 3/, ɦкɝ
o

  ɦ,  )/(, СɦВт ɨ  
1 ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɣ ɪɚɫɬɜɨɪ 1800 0,02 0,76 
2 Ʉɢɪɩɢɱ 1800 0,38 0,96 
3 ɍɬɟɩɥɢɬɟɥɶ  50 ɏ 0,041 
4 Ʉɢɪɩɢɱ 1800 0,12 0,96 

 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɞɥɹ ɝɨɪɨɞɚ Ⱥɛɚɤɚɧ ɫɨɝɥɚɫɧɨ [2]: 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: Сt ɨ
ɩɨɬ 9,7..   

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: ɫɭɬɨкZ ɩɨɬ 224..   

Ɋɚɫɱёɬ ɜɟɞёɦ ɞɥɹ ɠɢɥɨɝɨ ɡɞɚɧɢɹ ɫ ɧɨɪɦɚɥɶɧɨɣ ɜɥɚɠɧɨɫɬɶɸ  = 55% ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɢ ɡɞɚɧɢɹ Ct o
ɜ 21 . 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɣ – Ȼ. 

СZttȽСɈɉ ɨ
ɩɨɬɩɨɬɜ 5802224)9,718()( ....   

Ɍɪɟɛɭɟɦɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɧɨ ɧɟ ɦɟɧɟɟ 

ɬɪɟɛɭɟɦɵɯ ɡɧɚɱɟɧɢɣ, Rɨɬɪ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɨ ɬɚɛɥɢɰɟ 3, ɩ.2 [3]  

R0=a*ȽɋɈɉ+b=0,0003*5802+1,2=2,94 

94,20 ɬɪR  

Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɹɸɳɟɝɨ ɫɥɨɹ ɢɡ ɭɫɥɨɜɢɹ: 

23

1

96,0

12,0

041,096,0

38,0

76,0

02,0

7,8

1
94,20 

Х
R ɬɪ

 

23

1

96,0

12,0

96,0

38,0

76,0

02,0

7,8

1
94,2

041,0


Х
 

ɦХ 081,0041,0)043,0125,065,0026,0115,094,2(   

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 

3=0,1ɦ. 

Ɉɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ: 

23
11

5

5

4

4

3

3

2

2

1

1
0 
















ȼ

R  

23

1

96,0

12,0

041,0

1,0

96,0

38,0

76,0

02,0

7,8

1
0 R  
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ȼɬ
ɫɦ

R



2

0 4,3043,0125,044,265,0026,0115,0  

ɍɫɥɨɜɢɟ 00 RR ɬɪ   ɜɵɩɨɥɧɹɟɬɫɹ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɞɥɹ 

ɨɝɪɚɠɞɚɸɳɟɣ ɫɬɟɧɵ 3=0,1ɦ. 

Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɫɬɟɧɵ ɛɭɞɟɬ: 0,02+0,38+0,1+0,12=0,62ɦ. 

 

1.5.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɪɵɬɢɹ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ. 

 

Ɋɢɫɭɧɨɤ 1.4 - ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɱɟɪɞɚɱɧɨɝɨ ɩɨɤɪɵɬɢɹ: 

Ɇɚɬɟɪɢɚɥɵ ɩɨɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.5. 

Ɍɚɛɥɢɰɚ 1.5 - Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɟɧɢɣ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 3/, ɦкɝ
o

  ɦ,  )/(, СɦВт ɨ  

1 ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ 1800 0,03 0,76 
2 ɋɥɨɣ ɩɚɪɨɢɡɨɥɹɰɢɢ (ɛɢɬɭɦ) 1400 0,015 0,27 
3 ɍɬɟɩɥɢɬɟɥɶ  50 ɏ 0,041 
4 ɋɥɨɣ ɝɢɞɪɨɢɡɨɥɹɰɢɢ (ɛɢɬɭɦ) 1400 0,015 0,27 
5 ɀ/ɛ ɩɚɧɟɥɶ 2500 0,26 1,69 

 

Ɍɪɟɛɭɟɦɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɢ ɱɟɪɞɚɱɧɨɝɨ 

ɩɨɤɪɵɬɢɹ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɧɨ 

ɧɟ ɦɟɧɟɟ ɬɪɟɛɭɟɦɵɯ ɡɧɚɱɟɧɢɣ, Rɬɪɨ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɢɫɯɨɞɹ ɢɡ ɫɚɧɢɬɚɪɧɨ-

ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɩɨ ɬɚɛɥ. 3 [3] ɩɭɬёɦ ɢɧɬɟɪɩɨɥɹɰɢɢ.  
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Ɍɪɟɛɭɟɦɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɢ ɱɟɪɞɚɱɧɨɝɨ 

ɩɨɤɪɵɬɢɹ: 4000-2,7;   6000-3,4 (ɞɥɹ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ)  

R0=a*ȽɋɈɉ+b=0,00035*5802+1,3=3,33 

33,30 ɬɪR  

Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɹɸɳɟɝɨ ɫɥɨɹ ɢɡ ɭɫɥɨɜɢɹ: 

23

1

69,1

26,0

27,0

015,0

041,027,0

015,0

76,0

03,0

7,8

1
33,30 

Х
R ɬɪ

 

23

1

69,1

26,0

27,0

015,0

27,0

015,0

76,0

03,0

7,8

1
33,3

041,0


Х
 

ɦХ 118,0041,0)043,0154,0056,0056,004,0115,033,3(   

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 

3=0,12 ɦ. 

Ɉɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ: 

23

11

5

5

4

4

3

3

2

2

1

1
0 
















ȼ

R
 

23

1

69,1

26,0

27,0

015,0

041,0

12,0

27,0

015,0

76,0

30,0

7,8

1
0 R  

ȼɬ
ɫɦ

R



2

0 39,3043,0154,0056,093,2056,004,0115,0  

ɍɫɥɨɜɢɟ 00 RR ɬɪ   ɜɵɩɨɥɧɹɟɬɫɹ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 

3=0,12ɦ. 
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1.6 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɩɪɨɟɤɬɟ ɜɵɩɨɥɧɟɧɧɵɟ ɫɨɝɥɚɫɧɨ [6]. 

ɉɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɨɛɴɟɤɬɚ: 

− ɭɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ – 2 (ɧɨɪɦɚɥɶɧɵɣ); 

− ɫɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ – II;  

− ɤɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɹ – ɋ0; 

− ɤɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ɏ2.1. 

ȼ ɡɞɚɧɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɜɟ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɢ ɜ ɪɚɡɧɵɯ ɤɨɧɰɚɯ 

ɡɞɚɧɢɹ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɷɜɚɤɭɢɪɨɜɚɬɶ ɥɸɞɟɣ ɜ ɫɥɭɱɚɟ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɪɭɠɭ, ɬɚɤ ɤɚɤ ɤɚɠɞɚɹ ɥɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ ɢɦɟɟɬ 

ɫɨɛɫɬɜɟɧɧɵɣ ɜɵɯɨɞ ɢɡ ɡɞɚɧɢɹ. Ɍɚɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɥɟɫɬɧɢɰ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɢɞɟ ɧɚɪɭɠɧɵɯ ɷɜɚɤɭɚɰɢɨɧɧɵɯ 

ɥɟɫɬɧɢɰ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɞɜɭɯ ɷɬɚɠɟɣ. 

ɉɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ, ɷɥɟɦɟɧɬɨɜ ɢ ɱɚɫɬɟɣ ɡɞɚɧɢɣ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ 

ɢɯ ɪɚɡɞɟɥɟɧɢɢ ɩɨ ɫɜɨɣɫɬɜɚɦ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɦ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɨɩɚɫɧɵɯ 

ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ ɢ ɟɝɨ ɪɚɡɜɢɬɢɸ, — ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɢ ɩɨ ɫɜɨɣɫɬɜɚɦ 

ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɸ ɩɨɠɚɪɚ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɟɝɨ ɨɩɚɫɧɵɯ 

ɮɚɤɬɨɪɨɜ — ɨɝɧɟɫɬɨɣɤɨɫɬɢ. 

ɉɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ, ɷɥɟɦɟɧɬɨɜ ɢ ɱɚɫɬɟɣ ɡɞɚɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ (ɢɥɢ) ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ ɢɦɟɸɬ ɤɥɚɫɫ 

ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ʉ0 – ɧɟɫɝɨɪɚɟɦɵɟ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɵɲɢ, 

ɞɟɪɟɜɹɧɧɚɹ ɫɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ ɤɨɬɨɪɨɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɚ 

ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɫɨɫɬɚɜɚɦɢ – ɚɧɬɢɩɢɪɟɧɚɦɢ. 

ȼɵɫɨɬɚ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɜ ɫɜɟɬɭ ɧɟ ɦɟɧɟɟ 1,9ɦ, ɲɢɪɢɧɚ ɩɪɢɧɹɬɚ 

1,2ɦ ɫ ɭɱɟɬɨɦ ɱɢɫɥɚ ɷɜɚɤɭɢɪɭɸɳɢɯɫɹ ɛɨɥɟɟ 50 ɱɟɥɨɜɟɤ. 
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ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɲɢɪɢɧɚ ɷɜɚɤɭɚɰɢɨɧɧɨɝɨ ɜɵɯɨɞɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɬɚɤɚɹ, 

ɱɬɨɛɵ ɫ ɭɱɟɬɨɦ ɝɟɨɦɟɬɪɢɢ ɷɜɚɤɭɚɰɢɨɧɧɨɝɨ ɩɭɬɢ ɱɟɪɟɡ ɩɪɨɟɦ ɢɥɢ ɞɜɟɪɶ ɦɨɠɧɨ 

ɛɵɥɨ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨ ɩɪɨɧɟɫɬɢ ɧɨɫɢɥɤɢ ɫ ɥɟɠɚɳɢɦ ɧɚ ɧɢɯ ɱɟɥɨɜɟɤɨɦ. 

Ⱦɜɟɪɢ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɢ ɞɪɭɝɢɟ ɞɜɟɪɢ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ 

ɨɬɤɪɵɜɚɸɬɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɜɵɯɨɞɚ ɢɡ ɡɞɚɧɢɹ. 

Ⱦɜɟɪɢ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɨɷɬɚɠɧɵɯ ɤɨɪɢɞɨɪɨɜ, ɯɨɥɥɨɜ, ɮɨɣɟ, 

ɜɟɫɬɢɛɸɥɟɣ ɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ ɧɟ ɢɦɟɸɬ ɡɚɩɨɪɨɜ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɢɯ 

ɫɜɨɛɨɞɧɨɦɭ ɨɬɤɪɵɜɚɧɢɸ ɢɡɧɭɬɪɢ ɛɟɡ ɤɥɸɱɚ. 

ɉɨɬɨɥɤɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɝɨɪɸɱɢɯ 

ɦɚɬɟɪɢɚɥɨɜ.  

Ƚɪɭɩɩɵ ɜɨɡɝɨɪɚɟɦɨɫɬɢ, ɦɢɧɢɦɚɥɶɧɵɟ ɩɪɟɞɟɥɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ ɩɨ 

ɫɬɪɨɢɬɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ II ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ ɧɟ ɧɢɠɟ 

ɦɢɧɢɦɚɥɶɧɵɯ ɩɪɟɞɟɥɨɜ ɨɝɧɟɫɬɨɣɤɨɫɬɢ. 
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2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 

2.1 Ɋɚɫɱɟɬ ɫɬɪɨɩɢɥɶɧɨɣ ɤɪɨɜɥɢ 

2.1.1  Ɋɚɫɱɟɬ ɨɛɪɟɲɟɬɤɢ 

 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɨɛɪɟɲɟɬɤɢ ɩɨɞ ɤɪɨɜɥɸ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 

ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ: 

- ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ  

- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɛɪɭɫɤɨɜ  (ɫɦ. ɪɢɫ.2.1); 

- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ ;  

- ɪɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨ [1] ɞɥɹ II  ɪɚɣɨɧɚ - ; 

 

Ɋɢɫɭɧɨɤ 2.1 - Ʉɨɧɫɬɪɭɤɰɢɹ ɨɛɪɟɲɟɬɤɢ 

 

Ɉɛɪɟɲɟɬɤɭ ɩɪɨɟɤɬɢɪɭɟɦ ɢɡ ɞɨɫɨɤ ɫɟɱɟɧɢɟɦ (32×100) ɦɦ ɩɨ [10]. 

ɉɥɨɬɧɨɫɬɶ ɞɪɟɜɟɫɢɧɵ ɣ=500 ɤɝ/ɦ2. 

ɋɯɟɦɭ ɫɧɟɝɨɜɵɯ ɧɚɝɪɭɡɨɤ ɢ ɤɨɷɮɮɢɰɢɟɧɬ μ ɩɪɢɧɢɦɚɟɦ ɩɨ ɩɪɢɥ.3 [10]. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɝɨɧɧɭɸ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɞɢɧ 

ɛɪɭɫɨɤ (ɬɚɛɥ. 2.1). 
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2.1.2  ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɨɛɪɟɲɟɬɤɢ 

 

Ɍɚɛɥɢɰɚ 2.1- ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɩɨɞɫɱɟɬ ɧɚɝɪɭɡɨɤ 

ɇɨɪɦɚɬɢɜɧ
ɚɹ 

ɧɚɝɪɭɡɤɚ, 
ɇ/ɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɝɪɭɡɤɢ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɇ/ɦ 

ɉɨɫɬɨɹɧɧɚɹ:  ɧq  1f  ɪq  

ɉɪɨɮɥɢɫɬ:  15,0,73 1,05 ɬɚɛɥ.1[1] 15,827 
Ⱦɨɫɤɚ ɨɛɪɟɲɟɬɤɢ 

 
15,312 1,1 ɬɚɛɥ.1[1] 16,843 

ɂɬɨɝɨ 30,385  32,671 
ȼɪɟɦɟɧɧɚɹ:    
ɋɧɟɝɨɜɚɹ  276,27 0,7 ɩ.5.7*[1] 394,671 
ȼɫɟɝɨ 306,655  427,342 

 

ɉɨɥɭɱɚɟɦ ɩɨɥɧɭɸ ɪɚɫɱɟɬɧɭɸ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ 

ɩɨɝɨɧɧɵɣ ɦɟɬɪ , ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ -  . ȼ 

ɬɨɦ ɱɢɫɥɟ ɩɨɫɬɨɹɧɧɭɸ ,  ɢ ɜɪɟɦɟɧɧɭɸ 

, . 

Ɉɛɪɟɲɟɬɤɭ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɤɚɤ ɞɜɭɯɩɪɨɥɟɬɧɭɸ ɧɟɪɚɡɪɟɡɧɭɸ ɛɚɥɤɭ ɫ 

ɩɪɨɥɟɬɨɦ  (ɪɢɫ. 2.2). 

 

 

Ɋɢɫɭɧɨɤ 2.2 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɨɫɤɢ ɨɛɪɟɲɟɬɤɢ 
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ɇɚɢɛɨɥɶɲɢɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɪɚɜɟɧ: 

ɚ) ɞɥɹ ɩɟɪɜɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ɫɦ. ɪɢɫ. 2.2): 

 

ɛ) ɞɥɹ ɜɬɨɪɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (ɫɦ. ɪɢɫ. 2.3)  

 

Ȼɨɥɟɟ ɧɟɜɵɝɨɞɧɵɦ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɞɨɫɤɢ ɹɜɥɹɟɬɫɹ ɜɬɨɪɨɣ ɫɥɭɱɚɣ 

ɧɚɝɪɭɠɟɧɢɹ, ɬ.ɤ. . 

Ɍɚɤ ɤɚɤ ɩɥɨɫɤɨɫɬɶ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɤɢ ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɝɥɚɜɧɵɦɢ 

ɩɥɨɫɤɨɫɬɹɦɢ ɫɟɱɟɧɢɹ ɞɨɫɤɢ, ɬɨ ɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɤɨɫɨɣ ɢɡɝɢɛ. 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɥɚɜɧɵɯ ɨɫɟɣ ɛɪɭɫɤɚ 

ɪɚɜɧɵ: 

 

 

Ɇɨɦɟɧɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɢɧɟɪɰɢɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɫɥɟɞɭɸɳɢɟ: 

 

 

 

 

ɇɚɢɛɨɥɶɲɟɟ ɧɚɩɪɹɠɟɧɢɟ: 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɩɨ ɬɚɛɥɢɰɟ 3 [10] ɞɥɹ 

ɞɪɟɜɟɫɢɧɵ ɜɬɨɪɨɝɨ ɫɨɪɬɚ  . Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ 

ɢɡɝɢɛɭ ɩɪɢ ɪɚɫɱɟɬɟ ɭɦɧɨɠɚɸɬ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,15. ɉɪɢ 

ɪɚɫɱɟɬɟ ɧɚ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɣ ɝɪɭɡ, ɤɪɨɦɟ ɬɨɝɨ, ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɭɦɧɨɠɚɸɬ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 1,2 (ɦɨɧɬɚɠɧɚɹ ɧɚɝɪɭɡɤɚ). 
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ɇɟɞɨɧɚɩɪɹɠɟɧɢɟ:      

ȼɵɜɨɞ: ɩɪɨɱɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ. 

Ɉɩɪɟɞɟɥɢɦ ɩɪɨɝɢɛ ɩɪɢ ɩɟɪɜɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. 

ɉɪɨɝɢɛ ɜ ɩɥɨɫɤɨɫɬɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɫɤɚɬɭ: 

Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɞɪɟɜɟɫɢɧɵ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ 

ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦ  ɩɨ 

ɩ.3.5. [3]. 

ɉɪɨɝɢɛ ɜ ɩɥɨɫɤɨɫɬɢ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɤɚɬɭ: 

 

ɉɨɥɧɵɣ ɩɪɨɝɢɛ: 

 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɨɝɢɛ:   

 

2.1.3  Ɋɚɫɱɟɬ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ 

 

ɋɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ - ɧɚɤɥɨɧɧɵɟ ɫɬɪɨɩɢɥɚ ɫ ɞɜɭɯɪɹɞɧɵɦ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɬɨɣɤɢ ɞɨ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

9 ɦ. ɍɝɨɥ ɧɚɤɥɨɧɚ ɧɨɝɢ ɤ ɝɨɪɢɡɨɧɬɭ , 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ , ɪɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɩɨ [1] ɞɥɹ II  ɪɚɣɨɧɚ - . Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɪɨɥɟɬɚ ɫɬɪɨɩɢɥɶɧɵɯ 

ɧɨɝ ɩɨɫɬɚɜɥɟɧɵ ɩɨɞɤɨɫɵ, ɧɢɠɧɢɟ ɤɨɧɰɵ ɤɨɬɨɪɵɯ ɭɩɢɪɚɸɬɫɹ ɜ ɥɟɠɟɧɶ. Ⱦɥɹ 

ɩɨɝɚɲɟɧɢɹ ɪɚɫɩɨɪɚ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɭɫɬɚɧɨɜɥɟɧɵ ɪɢɝɟɥɹ. 
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Ɋɢɫɭɧɨɤ 2.3  - ɋɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ 

Ɉɛɳɚɹ ɞɥɢɧɚ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ ɫɨɫɬɚɜɥɹɟɬ: . 

ȼɵɫɨɬɚ ɫɬɪɨɩɢɥ ɜ ɤɨɧɶɤɟ . 

ɉɨɞɤɨɫ ɧɚɩɪɚɜɥɟɧ ɩɨɞ ɭɝɥɨɦ 45° ɤ ɝɨɪɢɡɨɧɬɭ. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɨɫɟɣ 

ɩɨɞɤɨɫɚ ɢ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ  

ɨɬ ɨɫɢ ɫɬɨɥɛɚ, ɬɨɝɞɚ  (ɫɦ. ɪɢɫ. 2.4). 

Ⱦɥɢɧɚ ɜɫɟɯ ɭɱɚɫɬɤɨɜ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ: ;  ; 

;   

Ⱦɥɢɧɚ ɩɨɞɤɨɫɚ . 

ɍɝɨɥ ɦɟɠɞɭ ɩɨɞɤɨɫɨɦ ɢ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɨɣ . 

ȼɵɱɢɫɥɹɟɦ ɧɚɝɪɭɡɤɭ, ɩɪɢɯɨɞɹɳɭɸɫɹ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɪɨɟɤɰɢɢ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ (ɬɚɛɥ. 2.2). ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɹ ɫɟɱɟɧɢɟ 

ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ (200×50) ɦɦ ɫɨɝɥɚɫɧɨ [3]. 

 

Ɋɢɫɭɧɨɤ 2.4 -  Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɬɪɨɩɢɥ 
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2.1.4  ɋɛɨɪ  ɧɚɝɪɭɡɨɤ  ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ                                                                            
 

Ɍɚɛɥɢɰɚ 2.2 - ɋɛɨɪ ɧɚɝɪɭɡɨɤ                                                                                        

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɩɨɞɫɱɟɬ ɧɚɝɪɭɡɨɤ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɝɪɭɡɤɢ 
Ɋɚɫɱɟɬɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ 
ɉɨɫɬɨɹɧɧɚɹ:    
Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɩɪɨɮɥɢɫɬ į=0,001ɦ, 
ρ=10 ɤɇ/ɦ3 

(0,001*10)/ cos15 
=0,012 

1,1(ɬɚɛɥ.1[1]) 0,013 

Ɉɛɪɟɲɟɬɤɚ ɢɡ ɛɪɭɫɤɨɜ 25*150 ɦɦ., 
ɲɚɝ 350 ɦɦ. ρ=5 ɤɇ/ɦ3 

(0,025*0,15*5)/ 0,35 
*cos15=0,04 

1,1(ɬɚɛɥ.1[1]) 0,044 

ɋɬɪɨɩɢɥɶɧɚɹ ɧɨɝɚ ɫɟɱɟɧɢɟɦ 200ɯ50 
ɦɦ., ɫ ɲɚɝɨɦ 1 ɦ., ρ=5 ɤɇ/ɦ3 

(0,2*0,05*5)/ 1* 
cos15 = 0,04 

1,1 (ɬɚɛɥ.1[1]) 0,044 

ɂɬɨɝɨ 0,092  0,101 
ȼɪɟɦɟɧɧɚɹ:    
ɋɧɟɝɨɜɚɹ  1,2 0,7 (ɩ.5.7*[1]) 0,84 
 1,29  0,941 

 
ɉɨɥɭɱɚɟɦ ɩɨɥɧɭɸ ɪɚɫɱɟɬɧɭɸ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ 

ɩɨɝɨɧɧɵɣ ɦɟɬɪ , ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ -  . ȼ 

ɬɨɦ ɱɢɫɥɟ ɩɨɫɬɨɹɧɧɭɸ ,  ɢ ɜɪɟɦɟɧɧɭɸ 

, . 

ɋɬɪɨɩɢɥɶɧɚɹ ɧɨɝɚ ɪɚɛɨɬɚɟɬ ɤɚɤ ɧɚɤɥɨɧɧɚɹ ɢɡɝɢɛɚɟɦɚɹ ɛɚɥɤɚ, 

ɨɩɢɪɚɸɳɚɹɫɹ ɧɚ ɞɜɚ ɩɪɨɝɨɧɚ: ɤɨɧɶɤɨɜɵɣ ɢ ɧɚɫɬɟɧɧɵɣ (ɦɚɭɷɪɥɚɬ).  

ɋɬɪɨɩɢɥɶɧɚɹ ɧɨɝɢ ɢɦɟɟɬ ɫɬɵɤ ɩɨ ɞɥɢɧɟ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ 6,5 ɦ ɨɬ ɨɫɢ 

ɦɚɭɷɪɥɚɬɚ. 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ: 

qx= q·sina=0,941·0,26=0,471 ɤɇ/ɦ 

qy= q·cosa=0,941·0,97=0,819 ɤɇ/ɦ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ: 

Mmax = =6,55ɤɇɦ 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ: 

N= =1,88ɤɇ 
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ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɛɚɥɤɢ ɢɡ ɩɥɚɫɬɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ — 

ɞɟɪɟɜɚ), ɢɫɩɵɬɵɜɚɸɳɟɣ ɩɪɹɦɨɣ ɩɨɩɟɪɟɱɧɵɣ ɢɡɝɢɛ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɨɫɟɜɵɦ 

ɪɚɫɬɹɠɟɧɢɟɦ (ɫɠɚɬɢɟɦ), ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

                                                    (2.1) 

ɉɨɞɫɬɚɜɢɦ ɢɡɜɟɫɬɧɵɟ ɧɚɦ ɡɧɚɱɟɧɢɹ ɭɫɢɥɢɣ ɜ ɮɨɪɦɭɥɭ (2.1): 

ɉɚ                             

ɂɡ ɞɜɭɯ ɫɥɚɝɚɟɦɵɯ ɥɟɜɨɣ ɱɚɫɬɢ ɧɟɪɚɜɟɧɫɬɜɚ (2.1), ɩɟɪɜɨɟ ɩɨ ɚɛɫɨɥɸɬɧɨɦɭ 

ɡɧɚɱɟɧɢɸ ɦɟɧɶɲɟ ɜɬɨɪɨɝɨ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɱɢɫɥɢɬɟɥɶ ɜɬɨɪɨɝɨ ɫɥɚɝɚɟɦɨɝɨ 

ɛɨɥɶɲɟ ɩɟɪɜɨɝɨ ɛɨɥɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ, ɚ ɨɬɧɨɲɟɧɢɟ ɢɯ ɡɧɚɦɟɧɚɬɟɥɟɣ ɦɨɠɧɨ 

ɜɵɪɚɡɢɬɶ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ: 

                                                           (2.2) 

ɬ.ɟ. ɞɥɹ ɧɚɢɛɨɥɟɟ ɭɩɨɬɪɟɛɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɫɟɱɟɧɢɣ ɞɟɪɟɜɹɧɧɵɯ 

ɷɥɟɦɟɧɬɨɜ (ɫɬɪɨɩɢɥ) ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Wx ɱɢɫɥɟɧɧɨ ɦɟɧɶɲɟ ɩɥɨɳɚɞɢ F ɜ 

25…50 ɪɚɡ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɫɟɱɟɧɢɟ ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ ɩɨɞɛɢɪɚɟɦ ɩɨ ɜɬɨɪɨɦɭ 

ɫɥɚɝɚɟɦɨɦɭ, ɧɨ ɫ ɧɟɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ: 

, ɬɨɝɞɚ =504·10-6ɦ3=504ɫɦ3, 

          ɝɞɟ:   Wɬɪ – ɬɪɟɛɭɟɦɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɫɬɪɨɩɢɥ. 

ɉɨ [3] ɩɨɞɛɟɪɟɦ ɬɚɤɢɟ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ, 

ɩɪɢ ɤɨɬɨɪɵɯ ɮɚɤɬɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ (Wx) ɛɭɞɟɬ 

ɱɭɬɶ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɣ ɜɟɥɢɱɢɧɵ (Wɬɪ). Ⱦɚɧɧɨɦɭ ɭɫɥɨɜɢɸ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɛɪɭɫ 

ɪɚɡɦɟɪɨɦ ɫɟɱɟɧɢɹ b×h=5×20 ɫɦ, ɪɚɫɱɟɬɧɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɬɨɪɨɝɨ 

ɫɨɫɬɚɜɥɹɟɬ: 

=504·10-6ɦ3=504ɫɦ3
>356ɫɦ3. 

ɉɥɨɳɚɞɶ ɛɭɞɟɬ ɪɚɜɧɚ  F=b×h=5×20=100 ɫɦ2. 

http://probuild-info.ru/wp-content/uploads/2014/05/raschet_derev_stropil_010.jpg
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ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ (2.1) ɞɥɹ ɩɪɢɧɹɬɨɝɨ ɫɟɱɟɧɢɹ ɫɬɪɨɩɢɥɶɧɵɯ 

ɧɨɝ, ɩɨɞɫɬɚɜɢɜ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ Wx ɢ F ɜ ɜɵɪɚɠɟɧɢɟ (2.2): 

=12,76·106 ɉɚ - Уɫɥɨɜɢɟ ɜыɩɨɥɧɟɧɨ. 

2.2  Ɋɚɫɱɟɬ ɩɨɞɫɬɪɨɩɢɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

2.2.1  Ɋɚɫɱɟɬ ɩɪɨɝɨɧɚ 

 

ɉɪɨɝɨɧ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɧɚɤɥɨɧɧɵɟ ɫɬɪɨɩɢɥɚ, ɨɩɢɪɚɟɬɫɹ ɧɚ ɜɧɭɬɪɟɧɧɢɟ 

ɫɬɨɣɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɞɨɥɶ ɡɞɚɧɢɹ ɜ ɞɜɚ ɪɹɞɚ ɱɟɪɟɡ  ɢ ɭɫɢɥɟɧ 

ɩɨɞɤɨɫɚɦɢ (ɪɢɫ. 2.5.). ɒɚɝ ɫɬɪɨɩɢɥ .  

 

Ɋɢɫɭɧɨɤ 2.5- ɉɨɞɫɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ 

Ɍ.ɤ. ɭɫɢɥɢɟ ɨɬ ɫɬɪɨɩɢɥɶɧɵɯ ɧɨɝ, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ, ɹɜɥɹɟɬɫɹ 

ɪɚɫɬɹɝɢɜɚɸɳɢɦ, ɬɨ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɝɨɧɚ ɩɪɢɧɢɦɚɟɦ ɫɥɭɱɚɣ ɪɚɡɪɭɲɟɧɢɹ 

ɩɨɞɤɨɫɚ. ɂ ɜɟɞɟɦ ɪɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ 

ɧɚɝɪɭɡɤɢ ɪɚɜɧɨɣ ɨɩɨɪɧɨɣ ɪɟɚɤɰɢɢ    ɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ  

. 

ɉɨɞɤɨɫɵ ɪɚɡɦɟɳɚɟɦ ɜ ɱɟɬɜɟɪɬɹɯ ɩɪɨɥɟɬɚ ɩɪɨɝɨɧɚ. Ɍɨɝɞɚ ɞɥɢɧɚ ɤɪɚɣɧɟɝɨ 

ɭɱɚɫɬɤɚ ɩɪɨɝɨɧɚ , ɚ ɫɪɟɞɧɟɝɨ ɭɱɚɫɬɤɚ - 

. ɍɝɨɥ ɧɚɤɥɨɧɚ ɩɨɞɤɨɫɨɜ ɤ ɝɨɪɢɡɨɧɬɭ 45° (ɫɦ.ɪɢɫ. 

2.3). 
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ɉɪɨɝɨɧ ɜ ɪɚɫɱɟɬɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɤɚɤ ɬɪɟɯɩɪɨɥɟɬɧɭɸ 

ɧɟɪɚɡɪɟɡɧɭɸ ɛɚɥɤɭ, ɧɚɝɪɭɠɟɧɧɭɸ ɜ ɫɪɟɞɧɟɦ ɩɪɨɥɟɬɟ ɞɜɭɦɹ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦɢ 

ɫɢɥɚɦɢ P (ɪɢɫ.2.6.).  

 

Ɋɢɫɭɧɨɤ 2.6 -Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɨɝɨɧɚ 

ɉɨɫɬɪɨɢɦ ɷɩɸɪɭ ɦɨɦɟɧɬɨɜ ɢ ɧɚɣɞɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ (ɪɢɫ.2.7). 

 

Ɋɢɫɭɧɨɤ 2.7- ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ ɩɪɨɝɨɧɚ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɪɚɜɟɧ 1,94 ɤɇɦ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɦɟɫɬɟ ɨɩɢɪɚɧɢɹ 

ɩɨɞɤɨɫɨɜ. 

ɉɪɢɧɢɦɚɟɦ ɩɪɨɝɨɧ ɢɡ ɛɪɭɫɚ ɫ ɪɚɡɦɟɪɚɦɢ 150×150ɦɦ. Ƚɥɭɛɢɧɭ ɜɟɪɯɧɟɣ 

ɜɪɭɛɤɢ ɩɨɞɤɨɫɚ ɜ ɩɪɨɝɨɧ ɢ ɫɬɨɣɤɭ ɩɪɢɧɢɦɚɟɦ 4 ɫɦ (ɪɢɫ.2.7). 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɢ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɥɨɠɧɨɝɨ ɫɟɱɟɧɢɹ (ɫɦ.ɪɢɫ.2.7): 
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ɇɚɩɪɹɠɟɧɢɟ ɢɡɝɢɛɚ 

 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ ɩɨ ɬɚɛɥɢɰɟ 3 [2] ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɜɬɨɪɨɝɨ 

ɫɨɪɬɚ . 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɩɨ ɫɟɪɟɞɢɧɟ ɜɬɨɪɨɝɨ ɩɪɨɥɟɬɚ, ɪɚɜɟɧ 0,85 ɦɦ. Ɍɨɝɞɚ 

ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɨɝɢɛ: 

 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɚɛɥ. 19 [1]. ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ. 

 

2.2.2  Ɋɚɫɱɟɬ ɫɬɨɣɤɢ 

 

 ɉɪɢɧɢɦɚɟɦ ɫɬɨɣɤɭ ɢɡ ɛɪɭɫɚ ɫɟɱɟɧɢɟɦ 150×150ɦɦ. Ɋɚɫɱɟɬɧɨɟ ɧɨɪɦɚɥɶɧɨɟ 

ɭɫɢɥɢɟ ɩɪɢ ɩɨɥɧɨɦ ɡɚɝɪɭɠɟɧɢɢ ɞɜɭɯ ɫɦɟɠɧɵɯ ɩɪɨɥɟɬɨɜ  , ɪɚɫɱɟɬɧɚɹ 

ɫɯɟɦɚ ɧɚ ɪɢɫ. 2.8. 



36 
 

 

Ɋɢɫɭɧɨɤ 2.8 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɬɨɣɤɢ 

Ɉɩɪɟɞɟɥɢɦ ɝɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ 9 [3]: 

 

ɝɞɟ  - ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɫɬɨɣɤɢ, 

 - ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ. 

Ɍɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 8 [10], 

ɬ.ɤ. : 

 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɩ.4.3. [10]. 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ: 

 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ƚɞɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɞɪɟɜɟɫɢɧɵ ɜɞɨɥɶ ɜɨɥɨɤɨɧ 

 ɩɨ ɬɚɛɥ.3 [3] ɢ  - ɩɥɨɳɚɞɶ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɬɨɣɤɢ. 
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2.2.3   Ɋɚɫɱɟɬ ɩɨɞɤɨɫɚ (ɩɪɨɝɨɧ - ɫɬɨɣɤɚ) 
 

Ɋɚɫɱɟɬɧɚɹ ɞɢɧɚ ɩɨɞɤɨɫɚ . ɋɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ . 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ (100×50) ɦɦ. 

 

Ɋɢɫɭɧɨɤ 2.9 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɞɤɨɫɚ ɩɪɨɝɨɧɚ 

ɉɪɨɜɟɪɢɦ ɩɪɨɱɧɨɫɬɶ: 

 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ƚɞɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɞɪɟɜɟɫɢɧɵ ɜɞɨɥɶ ɜɨɥɨɤɨɧ 

 ɩɨ ɬɚɛɥ.3 [3]. 

 

2.2.4  Ɋɚɫɱɟɬ ɩɨɞɤɨɫɚ (ɫɬɪɨɩɢɥɶɧɚɹ ɧɨɝɚ-ɥɟɠɟɧɶ) 
 

ɉɪɢɧɢɦɚɟɦ ɩɨɞɤɨɫ ɢɡ ɞɜɭɯ ɞɨɫɨɤ ɫɟɱɟɧɢɟɦ (50×150) ɦɦ ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɧɢɦɢ ɪɚɜɧɨ ɬɨɥɳɢɧɟ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ 75 ɦɦ. Ɋɚɫɱɟɬɧɨɟ ɧɨɪɦɚɥɶɧɨɟ 

ɭɫɢɥɢɟ , ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɧɚ (ɪɢɫ. 2.10) 
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Ɋɢɫɭɧɨɤ 2.10  - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɞɤɨɫɚ ɫɬɪɨɩɢɥɶɧɨɣ ɧɨɝɢ 

Ɉɩɪɟɞɟɥɢɦ ɝɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ 9 [10]: 

 

ɝɞɟ  - ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɫɬɨɣɤɢ, 

 - ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ, 

 

Ɍɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 8 [10], 

ɬ.ɤ. :                               

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɩ.4.3. [3]. 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ: 

 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

2.3 ɍɤɚɡɚɧɢɹ ɩɨ ɨɝɧɟɛɢɨɡɚɳɢɬɟ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ɉɝɧɟɡɚɳɢɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɪɨɜɥɢ – ɷɬɨ ɩɪɢɞɚɧɢɟ 

ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɟ ɫɬɨɣɤɨɫɬɢ ɤ ɩɪɹɦɨɦɭ ɨɝɧɸ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
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ɜɪɟɦɟɧɢ, ɜ ɩɨɜɵɲɟɧɢɢ ɩɪɟɞɟɥɶɧɨɣ ɬɨɱɤɢ ɜɨɫɩɥɚɦɟɧɟɧɢɹ. Ɉɝɧɟɡɚɳɢɬɧɚɹ 

ɨɛɪɚɛɨɬɤɚ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɣ ɞɥɹ ɞɟɪɟɜɹɧɧɵɯ, ɝɨɪɸɱɢɯ ɷɥɟɦɟɧɬɨɜ ɤɪɨɜɥɢ, 

ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɡɚɤɨɧɨɦ (ɎɁ 123). 

Ⱥɧɬɢɩɢɪɟɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɪɨɩɢɬɤɢ ɞɪɟɜɟɫɢɧɵ ɢ 

ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɟɟ ɨɫɧɨɜɟ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɝɨɪɸɱɟɫɬɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ 

ɩɪɢɞɚɧɢɹ ɚɧɬɢɫɟɩɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. 
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3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 

3.1 Ⱥɧɚɥɢɡ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

 

 

Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɛɭɪɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɫɤɜɚɠɢɧ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɬɢɩɵ ɢ ɦɨɳɧɨɫɬɢ ɝɪɭɧɬɚ (ɪɢɫ. 3.1):  

- ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ ɦɨɳɧɨɫɬɶɸ 0,3 ɦ (ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ); 

- ɩɟɫɨɤ  ɦɨɳɧɨɫɬɶɸ 3ɦ; 

- ɥɢɧɡɚ ɫɭɩɟɫɢ ɦɨɳɧɨɫɬɶɸ 1ɦ 

- ɝɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ 

Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ ɡɚɥɟɝɚɸɬ ɧɚ ɝɥɭɛɢɧɟ 4,5ɦ. 

Ɉɫɨɛɵɟ ɭɫɥɨɜɢɹ – ɫɟɣɫɦɢɱɧɨɫɬɶ 7 ɛɚɥɥɨɜ ɫ 10% ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ, 

ɤɚɬɟɝɨɪɢɹ ɝɪɭɧɬɨɜ ɩɨ ɫɟɣɫɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ -II . 
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Ɍɚɛɥɢɰɚ 3.1 - Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɇɨɳɧ. 
ɫɥɨɹ 

ɇɚɢɦɟɧ. 
ɝɪɭɧɬɚ 

Ɏɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɇɟɯɚɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɂɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ ɞɥɹ 

ɩɪɨɫɚɞɨɱɧɵɯ 
ɝɪɭɧɬɨɜ 

ρ ρs ρd Ȗsb Ȗsat ω ωL ωp Ip IL e Sr CII  CI φII  φI E R0 ρsl İsl 

1 ɉɟɫɨɤ 
1,8
8 

2,7
8 

1,62 10,2 0,31 
0,2
0 

0,2
6 

0,2
0 

0,0
5 

0,4 
0,7
5 

0,6
6 

11 - 21 - 10 210 105 0,035 

2 ɋɭɩɟɫɶ 
1,7
9 

2,6
6 

1,47 9,5 0,31 
0,1
6 

0,2
6 

0,1
9 

   
0,5
1 

        

˅ Ƚɚɥɟɱɧɢɤ 2,3 2,7 2,13 3,51 - 
0,0
8 

- - - - 
0,2
7 

0,8
1 

2 - 43 - 50 600 - - 

 

Ɏɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱёɬɚ ɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 






1d ;

                                                                                                  (3.1)
 

PLpI  ;                                                                                               
(3.2)

 

PL

p
LI 





 ;                                                                                               

(3.3)
 



e

S s
r  .                                                                                                    

(3.4)
 

 

3.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɵɯ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɝɪɭɧɬɚ 

 

1) ɉɟɫɨɤ 

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɨ 

ɬɚɛɥɢɰɟ 8 [2]: 

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd: 

                                                               
(3.5)

 

ɝɞɟ ρ - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ, ρ=1,88 ɬ/ɦ2; 

      ω – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ω=0,2. 

2. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɪɢɫɬɨɫɬɶ n:  
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                                                                 (3.7)             

3. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ e:   

                                                                       (3.8)        

4. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɜɥɚɝɨɟɦɤɨɫɬɶ ѡsat:  

                                                                   (3.9)          

5. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 4 [14]:  

0,4       (3.10)     

ɝɞɟ ѡ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ѡ=0,16;  

     ѡL – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ, ѡL=0,24;  

      ѡP – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɩɥɚɫɬɢɱɧɨɫɬɢ (ɪɚɫɤɚɬɵɜɚɧɢɹ), ѡP=0,19. 

6. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 [14]:  

                                                                      (3.12)              

ɝɞɟ ѡ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ѡ=0,2;  

ρs – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɱɚɫɬɢɰ ɝɪɭɧɬɚ ρs=2,66 ɬ/ɦ3;  

ρѡ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 1ɬ/ɦ3;  

ɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ. 

7. ɉɨ ɬɚɛɥɢɰɟ 27 [2] ɨɩɪɟɞɟɥɹɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɢ 

ɤɨɷɮɮɢɰɢɟɧɬɟ ɩɨɪɢɫɬɨɫɬɢ ɟ=0,75:  

cn – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ, cn=11ɤɉɚ;  

φn – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, φn = 210;  

ȿ – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ, ȿ=10 Ɇɉɚ.  

8. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R0 ɩɪɨɫɚɞɨɱɧɵɯ ɝɪɭɧɬɨɜ ɩɪɢ 

ɩɨɤɚɡɚɬɟɥɟ ɬɟɤɭɱɟɫɬɢ ρd=1,62, ɩɨ ɬɚɛɥɢɰɟ 48 [41] ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ 

ɢɧɬɟɪɩɨɥɹɰɢɢ R0= 210 ɤɉɚ.  

2) ɋɭɩɟɫɶ (ɥɢɧɡɚ, ɬɨɥɳɢɧɨɣ 1ɦ) 

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɨ 

ɬɚɛɥɢɰɟ 8 [41]: 

1Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd: 
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(3.13)

 

ɝɞɟ ρ - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ, ρ=1,7 ɬ/ɦ2; 

      ω – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ω=0,16. 

2.  Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɹ ɜɨɞɵ: 

                                              
(3.14)

 

ɝɞɟ  ρѡ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 1ɬ/ɦ3;  

ρs – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɱɚɫɬɢɰ ɝɪɭɧɬɚ, ɞɥɹ ɫɭɩɟɫɢ ρs=2,66 ɬ/ɦ3.  

g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɪɚɜɧɨɟ 9,8 ɦ/ɫ2  

ɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ 

3. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɪɢɫɬɨɫɬɶ n:  

                                                               (3.15)             

4. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ e:   

                                                                     (3.16)        

5. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɜɥɚɝɨɟɦɤɨɫɬɶ ѡsat:  

                                                                 (3.17)          

6. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 4 [14]:  

0,4       (3.18)     

ɝɞɟ ѡ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ѡ=0,16;  

     ѡL – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ, ѡL=0,24;  

      ѡP – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɩɥɚɫɬɢɱɧɨɫɬɢ (ɪɚɫɤɚɬɵɜɚɧɢɹ), ѡP=0,19. 

7. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɩɵɥɟɜɚɬɨ-ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɨɜ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ ɬɟɤɭɱɟɫɬɢ IL ɩɨ ɬɚɛɥɢɰɟ 13 [2]: 0 ≤ IL = 0,3 ≤ 1, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɫɭɩɟɫɶ ɩɥɚɫɬɢɱɧɚɹ.  

8. Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ:  

                                                     (3.19)              

ɝɞɟ ѡL – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ, ѡL=0,24;  

ѡP – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɩɥɚɫɬɢɱɧɨɫɬɢ (ɪɚɫɤɚɬɵɜɚɧɢɹ), ѡP=0,19. 
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9. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 [14]:  

                                                                  (3.20)              

ɝɞɟ ѡ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ѡ=0,16;  

ρs – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɱɚɫɬɢɰ ɝɪɭɧɬɚ, ɞɥɹ ɫɭɩɟɫɢ ρs=2,66 ɬ/ɦ3;  

ρѡ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 1ɬ/ɦ3;  

ɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ. 

10. ɉɨ ɬɚɛɥɢɰɟ 27 [14] ɨɩɪɟɞɟɥɹɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɢ 

ɤɨɷɮɮɢɰɢɟɧɬɟ ɩɨɪɢɫɬɨɫɬɢ ɟ=0,75:  

cn – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ, cn=11ɤɉɚ;  

φn – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, φn = 210;  

ȿ – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ, ȿ=10 Ɇɉɚ.  

11. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R0 ɩɪɨɫɚɞɨɱɧɵɯ ɝɪɭɧɬɨɜ ɩɪɢ 

ɩɨɤɚɡɚɬɟɥɟ ɬɟɤɭɱɟɫɬɢ ρd=1,47, ɩɨ ɬɚɛɥɢɰɟ 48 [14] ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ 

ɢɧɬɟɪɩɨɥɹɰɢɢ R0= 210 ɤɉɚ.  

3) Ƚɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ 

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɨ 

ɬɚɛɥɢɰɟ 8 [2]: 

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd: 

                                                              (3.21) 

ɝɞɟ ρ - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ, ρ=2,3 ɬ/ɦ2; 

      ω – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ω=0,08. 

2.  Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɹ ɜɨɞɵ: 

                                             (3.22) 

ɝɞɟ  ρѡ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 1ɬ/ɦ3;  

ρs –ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɱɚɫɬɢɰ ɝɪɭɧɬɚ, ɞɥɹ ɫɭɝɥɢɧɤɚ ρs=2,7 ɬ/ɦ3.  

g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɪɚɜɧɨɟ 9,8 ɦ/ɫ2  

ɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ 

3. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɪɢɫɬɨɫɬɶ n:  
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                                                               (3.23) 

4. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ e:   

                                                                     (3.24) 

5. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɜɥɚɝɨɟɦɤɨɫɬɶ ѡsat:  

                                                                     (3.25) 

6. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 [14]:  

                                                                      (3.26) 

ɝɞɟ ѡ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ѡ=0,08;  

ρs – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɱɚɫɬɢɰ ɝɪɭɧɬɚ, ɞɥɹ ɫɭɩɟɫɢ ρs=2,7 ɬ/ɦ3;  

ρѡ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 1ɬ/ɦ3;  

ɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ. 
 

ɉɨɷɥɟɦɟɧɬɧɚɹ ɨɰɟɧɤɚ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɤɚɠɞɨɝɨ ɪɚɡɜɟɞɚɧɧɨɝɨ 

ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɷɥɟɦɟɧɬɚ (ɂȽɗ)  
ɂȽɗ-1 – ɫɭɩɟɫɶ ɩɥɚɫɬɢɱɧɚɹ IL=0,4, ɜɥɚɠɧɵɟ Sr = 0,66, R0=210 ɤɉɚ, ȿ=10 

Ɇɉɚ - ɜ ɤɚɱɟɫɬɜɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɧɟɩɪɢɝɨɞɟɧ, ɜɨɡɦɨɠɧɨ ɟɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ ɩɨɫɥɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ;  

ɂȽɗ-2 – ɩɟɫɨɤ, ɩɥɨɬɧɵɣ e = 0,6, ɜɥɚɠɧɵɟ Sr = 0,514, R0=300 ɤɉɚ, ȿ=25 

Ɇɉɚ – ɜɨɡɦɨɠɧɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ. 

ɂȽɗ-3 – ɝɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ, ɩɥɨɬɧɵɣ e = 3,74, ɜɥɚɠɧɵɟ Sr = 0,81, R0=600 

ɤɉɚ, ȿ=50 Ɇɉɚ – ɜɨɡɦɨɠɧɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ. 

 

3.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ 

ɇɚɣɞёɦ ɪɚɫɱёɬɧɭɸ ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ ɩɨ ɮ.3[14]: 

df=khɯ dfn,  

 ɝɞɟ kh=0,5 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɟɩɥɨɜɨɟ ɜɥɢɹɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, 

ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬ.1  [5];         

df=0,5ɯ2,9=1,45ɦ 
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3.1.3 ȼɵɛɨɪ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɨɫɧɨɜɚɧɢɹ 

 

1 ɬɢɩ: Ʌɟɧɬɨɱɧɵɣ ɫɛɨɪɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɮɭɧɞɚɦɟɧɬ. 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɦɚɥɚɹ ɷɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ, ɤɢɪɩɢɱɧɵɟ 

ɫɬɟɧɵ, ɫɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ – ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɥɟɧɬɨɱɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɪɟɲɟɧɢɟɦ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɥɟɧɬɨɱɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɷɬɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ 

ɜɨɡɜɟɞɟɧɢɹ, ɩɪɨɫɬɨɬɚ ɫɨɨɪɭɠɟɧɢɹ. 

2 ɬɢɩ: Ɂɚɛɢɜɧɵɟ ɫɜɚɢ ɫ ɪɨɫɬɜɟɪɤɨɦ (ɞɥɢɧɨɣ 3ɦ., ɫɟɱɟɧɢɟɦ 0,3ɯ0,3ɦ). 

əɜɥɹɸɬɫɹ ɧɚɞɟɠɧɵɦ ɨɫɧɨɜɚɧɢɟɦ. ɉɪɢ ɞɥɢɧɟ 3ɦ ɫɜɚɹ ɭɩɢɪɚɟɬɫɹ ɜ 

ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɱɧɵɣ ɝɪɭɧɬ. ɉɨɥɨɠɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɵɯ ɫɜɚɣ 

ɹɜɥɹɟɬɫɹ ɢɯ ɢɧɞɭɫɬɪɢɚɥɶɧɨɫɬɶ, ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɩɪɢɜɨɡɹɬ ɝɨɬɨɜɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɡɚɜɨɞɚ. Ɇɢɧɭɫ – ɫɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɨɱɟɧɶ ɞɨɪɨɝɢɦɢ 

ɢ ɬɪɭɞɨɟɦɤɢɦɢ ɜ ɜɵɩɨɥɧɟɧɢɢ, ɩɨɷɬɨɦɭ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɜɫɬɪɟɱɚɸɬɫɹ ɤɪɚɣɧɟ ɪɟɞɤɨ. 

3 ɬɢɩ: ɋɩɥɨɲɧɚɹ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ. 

Ƚɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɧɚɞɟɠɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɭɩɟɫɶɸ. 

ɂɫɤɥɸɱɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɫɢɥɟɧɢɟ ɨɫɧɨɜɚɧɢɹ. 

Ɍɚɤ ɤɚɤ ɨɫɧɨɜɚɧɢɟɦ ɹɜɥɹɟɬɫɹ ɝɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ, ɜɵɛɢɪɚɟɦ ɞɥɹ ɪɚɫɱɟɬɨɜ 

1 ɬɢɩ ɮɭɧɞɚɦɟɧɬɨɜ. 

 

3.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɮɭɧɞɚɦɟɧɬ 

 

Ɍɚɛɥɢɰɚ 3.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬ 

ȼɢɞ ɧɚɝɪɭɡɤɢ ɇɨɪɦɚɬɢɜɧɚɹ 
2ɦ

кɇ
 

1f 
 

ɬɚɛɥ.7.1 
[2] 

Ɋɚɫɱɟɬɧɚɹ 

2ɦ
кɇ

 
1 2 3 4 

ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ  
1.11 ɉɨɤɪɵɬɢɟ:  

Ɇɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ:  į=0,2ɦ   5,5 1,2 6,6 

- ɉɚɪɨɢɡɨɥɹɰɢɹ (1ɫɥɨɣ ɪɭɛɟɪɨɢɞɚ) 0,06 1,2 0,072 



47 
 

į=0,01ɦ,    

- ɬɟɩɥɨɢɡɨɥɹɰɢɹ – ɩɨɥɢɫɬɢɪɨɥɛɟɬɨɧ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɧɚ 

ɲɥɚɤɨɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ   

į=0,17ɦ 

0,51 1,2 0,612 

- ɰɟɦ. ɩɟɫɱ. ɫɬɹɠɤɚ: į=0,05ɦ    0,9 1,3 1,17 

ɂɬɨɝɨ 6,97 - 8,454 
Ʉɪɨɜɥɹ: 

-Ʌɟɠɟɧɶ ɫɨɫɧɨɜɵɣ ɫɟɱɟɧɢɟɦ 150*150 
ɦɦ.  

 1,1 0,12 

-ɋɬɨɣɤɚ ɫɨɫɧɨɜɚɹ ɫɟɱɟɧɢɟɦ 150*150 
ɦɦ.  , ɲɚɝ 3ɦ.  

1,1 0,04 

-ɉɪɨɝɨɧ ɫɨɫɧɨɜɵɣ ɫɟɱɟɧɢɟɦ 150*150 
ɦɦ.   1,1 0,12 

-ɋɬɪɨɩɢɥɶɧɚɹ ɧɨɝɚ ɫɟɱɟɧɢɟɦ 200*50 
ɦɦ., ɫ ɲɚɝɨɦ 1 ɦ.,   

1,1 0,045 

- Ɉɛɪɟɲɟɬɤɚ ɢɡ ɞɨɫɨɤ 100*32ɦɦ., ɲɚɝ 
350 ɦɦ.   

1,1 0,055 

- Ʉɪɨɜɥɹ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɩɪɨɮɥɢɫɬɚ  ɬɚɛɥ. Ɏ1[3], 

 
 

1,1 0,13 

ɂɬɨɝɨ 0,4725 - 0,51 
  ɉɟɪɟɤɪɵɬɢɟ: 

- ɀ\ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ:  , 

 

5,5 1,2 6,6 

- ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ ɤɥɚɫɫɚ B7,5, 
,  0,6 1,3 0,78 

- ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ Ɇ150, 
,  0,3 1,3 0,39 

- ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ, 
,  0,234 1,2 0,2808 

ɂɬɨɝɨ 6,634 - 8,05 
ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ  

-ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 3 ɤɇ/ɦ2 , ɬɚɛɥ. 8.3 
[2] 

3 
1,2 

(ɩ.8.2.2. [2]) 
3,6 

ɞɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚɝɪɭɡɤɚ, 
:  2 

1,2  
(ɩ. 8.2.2)[2] 

2,4 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ,  :  1 
1,2 

 (ɩ. 8.2.2)[2] 
1,2 

ɂɬɨɝɨ 3 - 3,6 
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ɉɨɞɫɱɟɬ ɫɭɦɦɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ (ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ) ɧɚ 1 ɩ.ɦ. ɮɭɧɞɚɦɟɧɬɚ ɩɪɢ Ȗf = 1. 

 (Ⱥɝɪ=6,4ɦ2): 

NII=(Nn
ɩɨɫɬ+qn

ɩɨɤɪ+qn
2*nɩɟɪ)*Ⱥɝɪ+N2*nɩɟɪ+N3+N2= 

(14,2+1,062+2,8*2)*6,4+4,1+22,57*2+1,71+28=20,86*6,4+4,1+45,14+1,71+28=20

6,3ɤɇ/ɦ.                                                                                                      (3.27) 

ɉɨɞɫɱɟɬ ɫɭɦɦɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɧɚ 1 ɩ.ɦ. ɮɭɧɞɚɦɟɧɬɚ: 

Nɪ
I=(Nɪ

ɩɨɫɬ+qɪ
ɩɨɤɪ+qɪ

2*nɩɟɪ)*Ⱥɝɪ+N1+N2*nɩɟɪ+N3+N2= 

(16,2+1,53+3,36*2)*3,2+4,51+24,8*2+1,88+30,8=24,8*3,2+4,51+49,6+1,88+30,8=

166 ɤɇ/ɦ.                                                                                                       (3.28) 

ɝɞɟ  qɪ
ɩɨɤɪ = qɪ

cd*ψ2+ qɪ
ld*ψ1 = 1,17*0.9+0,5*0,95=1,53 ɤɇ/ɦ2           (3.29) 

      qɪ
ɩɟɪ = qɪ

cd*ψ2+ qɪ
ld*ψ1 = 1,2*0.9+2,4*0,95=3,36 ɤɇ/ɦ2               (3.30) 

 

3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ 

3.3.1 ɇɚɡɧɚɱɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 

 

Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɧɚɡɧɚɱɟɧɢɹ ɢ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɟɝɨ ɮɭɧɞɚɦɟɧɬɵ, ɚ ɬɚɤ ɠɟ ɩɨ ɡɧɚɱɟɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ ɢ 

ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ. 

Ɍɚɤ ɤɚɤ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɧɚɡɧɚɱɚɬɶɫɹ ɧɟ 

ɦɟɧɟɟ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɨɤɪɭɝɥɹɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ, 

ɨɤɨɧɱɚɬɟɥɶɧɨ ɧɚɡɧɚɱɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ . 

ɋɨɝɥɚɫɧɨ ɦɚɬɟɪɢɚɥɚɦ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ, ɝɪɭɧɬɨɜɵɟ 

ɜɨɞɵ ɡɚɥɟɝɚɸɬ ɧɚ ɝɥɭɛɢɧɟ 4,5ɦ. (ɫɦ. ɪɢɫɭɧɨɤ1). 

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ  (ɬɚɛɥɢɰɚ 5.3 [14]). 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɡɞɚɧɢɟ ɫ ɩɨɞɜɚɥɨɦ, ɩɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ  ɩɨɥɚ 

ɩɨɞɜɚɥɚ -3,200ɦ. ɇɚ ɨɬɦɟɬɤɟ 0,600ɦ ɧɚɯɨɞɢɬɫɹ ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɚ, ɧɢɠɟ 
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ɭɫɬɪɚɢɜɚɸɬɫɹ 5 ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɥɨɤɨɜ ɢ ɮɭɧɞɚɦɟɧɬɧɚɹ ɩɨɞɭɲɤɚ ɲɢɪɢɧɨɣ 1,4ɦ. 

Ɍɨɝɞɚ ɨɬɦɟɬɤɚ ɩɨɞɭɲɤɢ ɮɭɧɞɚɦɟɧɬɚ: 

0,6ɯ5 + 0,3 = 3,3ɦ 

 

3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɨɜ ɫ ɩɪɨɜɟɪɤɨɣ 
ɤɪɚɟɜɵɯ ɞɚɜɥɟɧɢɣ ɧɚ ɝɪɭɧɬ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

N=206,3 ɤɇ/ɦ. 

Ɋɚɛɨɱɢɦ ɫɥɨɟɦ ɹɜɥɹɟɬɫɹ ɩɟɫɨɤ ɫɪɟɞɧɟɣ ɤɪɭɩɧɨɫɬɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɩɨɪɢɫɬɨɫɬɢ ɟ = 0,6 ɢ ɩɨɤɚɡɚɬɟɥɟɦ ɬɟɤɭɱɟɫɬɢ IL < 0. 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɫ = 1,5 ɤɇ/ɦ2, ϕ=360 – ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬ.Ȼ.2, 

R0 = 400 ɤɇ/ɦ3 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ. 

Ȗ=17,2 ɤɇ/ɦ3. 

Ɂɧɚɱɟɧɢɟ ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɚ ɞɥɹ 

ɪɚɫɱɟɬɨɜ ɩɨ II  ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɵɦɢ 

ɧɨɪɦɚɬɢɜɧɵɦ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɜɵɱɢɫɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ 

ɫɪɚɜɧɟɧɢɹ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɢ ɪɚɫɱɟɬɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɩ.5.6.7. [14]. 

P≤R, 

ɝɞɟ Ɋ – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, 

R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ ɫ 

ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɜɧɟɰɟɧɬɪɟɧɧɨ ɧɚɝɪɭɠɟɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ: 

Ɋmax≤1,2R, 

Pmin ≥ 0. 
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1. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ Ɋ, 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɭɫɥɨɜɧɭɸ ɩɥɨɳɚɞɶ ɮɭɧɞɚɦɟɧɬɚ Ⱥɭɫ.ɮ. ɩɨ ɮɨɪɦɭɥɟ: 

Ⱥɭɫ.ɮ.= bɭɫ.ɮ.=N/(R0-Ȗintd)=24/(60-2,5*2)=0,4ɦ, 

ɉɪɢɧɢɦɚɟɦ b=0,4ɦ. 

2. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 

5.7(3): 

 

ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ 

ɩɨ ɬɚɛɥɢɰɟ 5.4 [3]; 

– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ; 

, ,  – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ 

ɬɚɛɥɢɰɟ 5.5[3]; 

 - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɩɪɢ  

  

 - ɨɫɪɟɞɧёɧɧɨɟ ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, 

ɡɚɥɟɝɚɸɳɢɯ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɩ.5.2; 

- ɬɨ ɠɟ, ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɩ.5.2; 

 - ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, 

ɡɚɥɟɝɚɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ; 

- ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɮɭɧɞɚɦɟɧɬɨɜ, ɦ; 

3. Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨɞ ɩɨɞɨɲɜɨɣ 

ɮɭɧɞɚɦɟɧɬɚ: 

 

 =235,36 ɤɇ/ɦ 

 = (0,4*1)*24=9,6 ɤɇ 

 = 0,98 ɤɇ 
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Ⱦɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ: 

 – ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɉɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬɧɵɟ ɩɥɢɬɵ ɩɨɞ ɮɭɧɞɚɦɟɧɬ ɲɢɪɢɧɨɣ  b=0,8ɦ. 

3. Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨɞ ɩɨɞɨɲɜɨɣ 

ɮɭɧɞɚɦɟɧɬɚ: 

 

 =235,36 ɤɇ/ɦ 

 = (0,4*1)*24=9,6 ɤɇ 

 = 0,98 ɤɇ 

Ⱦɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ: 

 – ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɉɨɩɪɨɛɭɟɦ ɭɦɟɧɶɲɢɬɶ ɲɢɪɢɧɭ ɮɭɧɞɚɦɟɧɬɧɵɯ ɩɥɢɬ ɞɨ 0,7ɦ. 

 

 – ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɉɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬ b=0,4ɦ ɢ ɮɭɧɞɚɦɟɧɬɧɵɟ ɩɥɢɬɵ b=0,7ɦ. 

  

3.3.3 Ɋɚɫɱɟɬ ɞɟɮɨɪɦɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɥɟɧɬɨɱɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

 

Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɣ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɩɪɨɢɡɜɨɞɹɬ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ: 

S≤Su, 

ɝɞɟ S – ɜɟɥɢɱɢɧɚ ɫɨɜɦɟɫɬɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, 

ɨɩɪɟɞɟɥɹɟɦɚɹ ɪɚɫɱɟɬɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɩɪɢɥ.Ƚ[14]; 

Su – ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɜɦɟɫɬɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 

ɫɨɨɪɭɠɟɧɢɹ, Su = 15ɫɦ ɞɥɹ ɤɢɪɩɢɱɧɵɯ ɡɞɚɧɢɣ. 

ȼ ɬɨɦ ɫɥɭɱɚɟ ɟɫɥɢ Ɋ<R, ɬɨ ɨɫɚɞɤɭ ɮɭɧɞɚɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɹɬɶ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɥɢɧɟɣɧɨ-ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɚ. 
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Ɉɫɚɞɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

S=ȕΣn
i=1 (szpi*h)/Ei 

ȕ=0.8 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɦɟɬɨɞɚ ɩɨɫɥɨɣɧɨɝɨ 

ɫɭɦɦɢɪɨɜɚɧɢɹ; 

szpi – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɜ i ɫɥɨɟ ɝɪɭɧɬɚ, ɤɉɚ; 

h – ɬɨɥɳɢɧɚ i ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ; 

Ei – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ i ɫɥɨɹ ɝɪɭɧɬɚ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɩɸɪ szp ɢ szg ɫɠɢɦɚɟɦɭɸ ɬɨɥɳɢɧɭ ɝɪɭɧɬɚ ɧɢɠɟ 

ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɪɚɡɛɢɜɚɟɦ ɧɚ ɷɥɟɦɟɧɬɚɪɧɵɟ ɫɥɨɢ ɦɨɳɧɨɫɬɶɸ h, ɬɚɤ 

ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɭɫɥɨɜɢɟ: hi≤0,4b, ɩɪɢ b=0,8ɦ. hi=0,4*0,8=0,32ɦ. ɉɪɢɧɢɦɚɟɦ 

hi=0,3ɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɪɬɢɤɚɥɶɧɨɟ  ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɜ 

ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ: 

szq0=dn* =2,5*2,78=6,95ɤɉɚ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɚɟɦ ɞɥɹ ɫɥɨɟɜ ɜɵɫɨɬɨɣ h: 

 

 

 

ɂ ɬ.ɞ. ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ. 

Ɍɚɛɥɢɰɚ 3.3 – Ɂɧɚɱɟɧɢɟ ɨɪɞɢɧɚɬ ɷɩɸɪɵ ɩɪɢɪɨɞɧɵɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɞɚɜɥɟɧɢɣ. 
№ 

ɫɥɨɹ 
hi, ɦ zi, ɦ szg, 

ɤɉɚ 
0.2szg, 
ɤɉɚ 

x=2z/b,  a szp, 
ɤɉɚ 

ȕ Ei, ɤɉɚ 

0      1 235,36   
1 0,3 0,3 6,95 1,39 0,75 0,881 207,35  

 
0,8 

 
 

50*103 
2 0,3 0,6 7,78 1,56 1,5 0,642 151,1 
3 0,3 0,9 8,62 1,72 2,25 0,596 140,3 
4 0,3 1,2 9,45 1,89 3,0 0,453 106,62 
5 0,3 1,5 10,29 2,06 3,75 0,358 84,26 
6 0,3 1,8 11,12 2,22 4,5 0,295 69,43 
7 0,3 2,1 11,95 2,39 5,25 0,250 58,84 
8 0,3 2,4 12,79 2,56 6,0 0,217 51,07 
9 0,3 2,7 13,62 2,72 6,75 0,191 44,95 
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10 0,3 3,0 14,46 2,89 7,5 0,171 40,25 
11 0,3 3,3 15,29 3,06 8,25 0,155 36,48 
12 0,3 3,6 16,12 3,22 9,0 0,140 32,95 
13 0,3 3,9 16,96 3,39 9,75 0,129 30,36 
14 0,3 4,2 17,79 3,56 10,5 0,112 26,36 
15 0,3 4,5 18,63 3,73 11,25 0,111 26,12 
16 0,3 4,8 19,47 3,89 12,0 0,108 25,42 

 

ɋɠɢɦɚɟɦɭɸ ɬɨɥɳɭ ɩɨ ɜɵɫɨɬɟ ɪɚɡɛɢɜɚɟɦ ɧɚ ɫɥɨɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ 

ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɝɨ ɫɥɨɹ ɛɵɥ ɝɪɭɧɬ ɨɞɢɧɚɤɨɜɨɣ ɫɠɢɦɚɟɦɨɫɬɢ. Ɉɫɚɞɤɭ ɤɚɠɞɨɝɨ 

ɬɚɤɨɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

S=ȕ*Σ (szpi*h)/E 

ȕ=0.8 - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɦɟɬɨɞɚ ɩɨɫɥɨɣɧɨɝɨ 

ɫɭɦɦɢɪɨɜɚɧɢɹ; 

szpi – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɜ i ɫɥɨɟ ɝɪɭɧɬɚ, ɤɉɚ; 

h – ɬɨɥɳɢɧɚ i ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ; 

Ei – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ i ɫɥɨɹ ɝɪɭɧɬɚ. 

ɉɪɨɜɟɪɹɟɦ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ S≤Su: 

S=0,6ɫɦ<Su=15ɫɦ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

 

 

 

4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
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4.1 ɋɩɟɰɢɮɢɤɚɰɢɹ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 

 

Ɍɚɛɥɢɰɚ 4.1 - ɋɩɟɰɢɮɢɤɚɰɢɹ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɚ 

Ɇɚɪɤɚ 
ɷɥɟɦɟɧɬɚ 

 
ɗɫɤɢɡ 

Ʉɨɥ-ɜɨ 
ɲɬ. 

Ɇɚɫɫɚ 
1 – ɝɨ 
ɷɥɟɦ 

Ɇɚɫɫɚ 
ɜɫɟɯ 
ɷɥɟɦ. 

1 
 
 

Ɏɭɧɞɚɦɟɧɬɧɵɟ 
ɫɬɟɧɨɜɵɟ ɛɥɨɤɢ 
 
 
 

ɎȻɋ 
24.6.6 
 

 
2400ɯ600ɯ600ɦɦ 

144 1,63 234,72 

2 
ɉɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢ 
ɩɟɪɟɤɪɵɬɢɹ 

1ɉɄ60.15 

6000ɯ1500ɯ220 ɦɦ 
 

70 2,5 175 

3 
Ʌɟɫɬɧɢɱɧɵɟ 
ɩɥɨɳɚɞɤɢ 

2Ʌɉ 22.12-4ɉ 
ɫɟɪɢɹ 1.252-3 
ɜɵɩɭɫɤ1 
 

 

4 
 

0,84 
 
 

3,36 
 
 

4 
Ʌɟɫɬɧɢɱɧɵɣ ɦɚɪɲ 
 

1ɅɆ 
33.15.22-4 
ɫɟɪɢɹ 1.252-3 
ɜɵɩɭɫɤ1 
 

 

4 1,5 6 

5 
Ʉɢɪɩɢɱ ȽɈɋɌ 
530-2012 

Ɇ150 

 

502095 0,0035 1757,3 
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6 

 
 
ɉɟɪɟɦɵɱɤɢ 

4ɉɎ9-2 
4ɉɎ14-4 
1ɉɉ12-3 
1ɉɎ9-2 

 

6 
34 
8 
27 
 

0,043 
0,073 
0,072 
0,035 

 

0,258 
2,482 
0,576 
0,945 

 

7 

 
 
ɋɬɪɨɩɢɥɚ ɢ 
ɩɢɥɨɦɚɬɟɪɢɚɥ 
ȽɈɋɌ 11047-90 

 
 
- 

 

 
 

120 

 
 

0,16 

 
 

19,2 

8 

 
Ɇɟɬɚɥɥɢɱɟɫɤɢ 
ɧɚɫɬɢɥ 

 
6ɯ1,2 

 
 

 
93 

 
0,056 

 
5,2 

9 

 
ɒɚɪɧɢɪɧɨ-
ɩɚɧɟɥɶɧɵɟ 
ɩɨɞɦɨɫɬɢ 

 
 
ɂɉɉ-1 

 

 
 
4 

 
 

0,245 

 
 

0,98 

10 

 
 
Ⱦɜɟɪɢ 

 
 
ȽɈɋɌ 6629-
74 

 

 
 

48 

 
 

0,008 

 
 

0,384 

11 

 
 
Ɉɤɧɚ 

 
 
ȽɈɋɌ11214-
86 

 

 
 

28 

 
 

0,048 

 
 

1,344 
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4.2 ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɚ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

 

Ɍɚɛɥɢɰɚ 4.2 - ɋɜɨɞɧɚɹ ɜɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
Ɉɛɴɟɦ ɪɚɛɨɬ 

ɉɪɢɦɟɱɚɧɢɟ ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ    
1. ɉɥɚɧɢɪɨɜɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 100 ɦ2 100 ɋɦ. ɬɚɛɥ. 4.3 

2. 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɨɞɧɨɤɨɜɲɨɜɵɦ 
ɷɤɫɤɚɜɚɬɨɪɨɦ  100 ɦ3 5,02 ɋɦ. ɬɚɛɥ. 4.3 

3. Ɂɚɱɢɫɬɤɚ ɞɧɚ ɜɪɭɱɧɭɸ 100 ɦ3 0,25 ɋɦ. ɬɚɛɥ. 4.3 
4 ɍɫɬɪɨɣɫɬɜɨ ɥɟɧɬɨɱɧɨɝɨ ɫɛɨɪɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 1ɲɬ 216  
5 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɮɭɧɞɚɦɟɧɬɨɜ  1 ɦ2 670  
6  Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɛɭɥɶɞɨɡɟɪɨɦ 1000 ɦ3 0,268 ɋɦ. ɬɚɛɥ. 4.3 

7  
ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ 
ɷɥɟɤɬɪɨɬɪɨɦɛɨɜɤɚɦɢ 

100 ɦ3 0,56 ɋɦ. ɬɚɛɥ. 4.3 

 Ʉɚɦɟɧɧɵɟ ɪɚɛɨɬɵ    
8 Ʉɥɚɞɤɚ ɫɬɟɧ ɒɬ 502095  
9 ɍɫɬɚɧɨɜɤɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɒɬ 70  
10 ɍɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ ɒɬ 1  
11 ɍɤɥɚɞɤɚ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɩɨɤɪɵɬɢɟ 100 ɦ2 6,5  
12 ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɥɢ 100 ɦ2 6,5  
 ɋɩɟɰɢɚɥɶɧɵɟ ɪɚɛɨɬɵ    
13 ȼɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ 100 ɦ 32  
14 Ɉɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɹ 100 ɦ 21  
15 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 100 ɦ 70  
16 ɋɥɚɛɨɬɨɱɧɵɟ ɫɟɬɢ ɢ ɭɫɬɪɨɣɫɬɜɚ 100 ɦ 0  
17 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ % 10  
18 ɉɪɨɱɢɟ ɧɟɭɱɬɟɧɧɵɟ ɪɚɛɨɬɵ % 10  
19 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ % 5  
20 ɋɞɚɱɚ ɨɛɴɟɤɬɚ % 1  

 

Ɍɚɛɥɢɰɚ 4.3 - ɉɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɛɴɟɦ ɪɚɛɨɬ ɉɪɢɦɟɱɚɧɢɟ ɟɞ. ɢɡɦ. ɤɨɥ-ɜɨ 

1 
ɉɥɚɧɢɪɨɜɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ 

100 ɦ2 100 Sɩɥ= 100*100=10000ɦ2  

2 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɟ 
ɨɞɧɨɤɨɜɲɨɜɵɦ ɷɤɫɤɚɜɚɬɨɪɨɦ  100 ɦ3 5,02 Vɤɨɬɥ=186*1,5*1,8= 502ɦ3 

3 Ⱦɨɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ ɦ3 25 Vɡɚɱ. =5% Vɡɚɱ.=25ɦ3 

4 
Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ 

100 ɦ3 2,68 Vɨɛɪ.= 268ɦ3 

5 
ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɜ ɩɚɡɭɯɚɯ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɬɪɚɦɛɨɜɤɚɦɢ  100 ɦ2 0,56 Sɭɩɥ. = 55,8ɦ2 
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4.3 ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 

 

ɉɪɢ ɦɨɧɬɚɠɟ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɫɩɨɥɶɡɭɸɬ ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ (ɬɪɚɜɟɪɫɵ, ɫɬɪɨɩɵ) ɞɥɹ ɩɨɞɴɟɦɚ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ; ɬɟɯɧɢɱɟɫɤɢɟ 

ɫɪɟɞɫɬɜɚ ɞɥɹ ɜɵɜɟɪɤɢ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ; ɨɫɧɚɫɬɤɭ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɭɞɨɛɧɭɸ ɢ ɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ ɜɵɫɨɬɟ. 

Ɍɚɛɥɢɰɚ 4.3 – Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

 

ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɫɬɪɨɩɨɜ, ɬɪɚɜɟɪɫɨɜ) ɩɪɨɢɡɜɨɞɹɬ 

ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɡɞɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɞɧɨ ɢ ɬɨɠɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɫɬɪɟɦɹɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɞɴɟɦɚ ɧɟɫɤɨɥɶɤɢɯ ɫɛɨɪɧɵɯ 

ɷɥɟɦɟɧɬɨɜ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɢɦɟɧɶɲɢɦ.  

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

 
ɇɚɡɧɚɱɟɧɢɟ 

 
ɗɫɤɢɡ 

Ƚɪɭɡɨ-
ɩɨɞɴɟɦ-
ɧɨɫɬɶ, ɬ. 

ȼɟɫ, ɬ. ȼɵɫɨɬɚ 
ɫɬɪɨɩɨɜɤɢ 

(ɦ) 
1 2 3 4 5 6 7 
 
 
 
1 

 
 
ɋɬɪɨɩ 
ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɣ 
4ɋɄ-10-4 

 
 
Ɇɨɧɬɚɠ ɫɛɨɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ 
 

 

 
 
 
5 

 
 
 

0,05 

 
 
 
3 

 
 
 
 
2 

ɋɬɪɨɩ 
ɞɜɭɯɜɟɬɜɟɜɨɣ 
2ɋɌ10-4 
(ȼɇɂɉɂɉɪɨɦɫɬɚ
ɥɶɤɨɧɫɬɪɭɤɰɢɹ 
29700-25) 

 
 
 
ȼɵɝɪɭɡɤɚ ɢ 
ɪɚɫɤɥɚɞɤɚ 
ɤɨɧɫɬɪɭɤɰɢɣ 

 

6 0,083 3,8 

 
3 

 
ɉɨɞɫɬɪɨɩɧɢɤ 

 
ɉɟɪɟɦɟɳɟɧɢɟ 
ɩɨɞɞɨɧɨɜ  

L=3,6ɦ 

 
1 

 
0,01 

 
0,5 
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4.4  ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 

4.4.1 ɉɨ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ 

 

Ɍɪɟɛɭɟɬɫɹ ɩɨɞɨɛɪɚɬɶ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ɞɥɹ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɡɞɚɧɢɹ ɚɦɛɭɥɚɬɨɪɢɢ ɜɵɫɨɬɨɣ 12,57ɦ ɫ 

ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 24 ɯ 30,5ɦ. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɦɚɫɫɵ: 

Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɜɵɛɨɪɟ ɫɚɦɨɯɨɞɧɵɯ ɫɬɪɟɥɨɜɵɯ 

ɤɪɚɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɇɦ = Ɇɷ + Ɇɝ = 2,5+0,083=2,583ɬ 

ɝɞɟ Ɇɷ = 2,5ɬ – ɦɚɫɫɚ ɫɚɦɨɝɨ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ – ɩɥɢɬɚ ɩɟɪɟɤɪɵɬɢɹ; 

       Ɇɝ = 0,083ɬ - ɦɚɫɫɚ ɫɬɪɨɩɚ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɝɨ 4ɋɌ10-4 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 5ɬ. 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɇɤ: 

Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:: 

Hɤ = hɨ + hɡ + hɷ + hɝ = 7,2+0,5+0,22+3,0 =10,92ɦ 

 ɝɞɟ hɨ = 7,2ɦ  - ɪɚɫɫɬɨɹɧɢɟ ɨɬ  ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ 

ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 

hɡ = 0,5ɦ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɨɧɬɚɠɚ; 

hɷ = 0,22ɦ – ɜɵɫɨɬɚ ɢɥɢ ɬɨɥɳɢɧɚ ɷɥɟɦɟɧɬɚ, ɦ; 

hɝ = 3,0ɦ – ɜɵɫɨɬɚ ɫɬɪɨɩɨɜɤɢ (ɨɬ ɜɟɪɯɚ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɸɤɚ ɤɪɚɧɚ), ɦ. 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ ɫɬɪɟɥɵ Lɫ: 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ ɫɬɪɟɥɵ Lɫ ɫɬɪɟɥɨɜɨɝɨ 

ɤɪɚɧɚ, ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ ɝɭɫɶɤɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ: 

- ɡɚɞɚɬɶɫɹ ɞɥɢɧɨɣ ɝɭɫɶɤɚ Lɝ ɢ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɝɭɫɶɤɚ ɤ ɝɨɪɢɡɨɧɬɭ ϕ: 

ɞɥɢɧɚ ɝɭɫɶɤɚ Lɝ =9ɦ; ɭɝɨɥ ϕ = 450; 

- ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ ɤɪɚɧɚ ɩɨ 

ɮɨɪɦɭɥɟ:              3 1

B

h
tg   
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ɝɞɟ h1 – ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɬ ɬɨɱɤɢ ɩɨɜɨɪɨɬɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ 

ɤɪɚɧɚ ɞɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

h1 = hɨ + hɡ + hɷ - hɲ = 7,2+0,5+0,22-2=5,92ɦ; 

ȼ – ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɦɟɠɞɭ ɬɨɱɤɨɣ ɫɨɩɪɹɠɟɧɢɹ ɨɞɧɨɣ ɫɬɪɟɥɵ ɢ 

ɝɭɫɶɤɚ ɢ ɬɨɱɤɨɣ «d» (ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɨɫɢ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɶɸ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ): 

ȼ = b +b1 + b2 - Lɝ x cos ϕ = 0.5 + 3,0+ 0.5 - 9 ɯ cos 450= 2,36ɦ; 

0
33 1 5336,1

36,2

92,5
 

B

h
tg

 

ɝɞɟ b – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɡɞɚɧɢɟɦ, ɩɨ ɬɟɯɧɢɤɟ 

ɛɟɡɨɩɚɫɧɨɫɬɢ b=0,5ɦ;  

b1 = 3,0ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 

ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ ɤɪɚɧɚ; 

b2 = 0,5ɦ – ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ; 

b3 – ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɦɨɠɧɨ ɡɚɞɚɬɶɫɹ 2ɦ; 

hɲ – ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ 

ɤɪɚɧɚ = 2ɦ. 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ ɤɪɚɧɚ: 

ɦȼh
Lc 33,11

6.0

36,2

8.0

92,5

cossin
1 

  

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɜɵɥɟɬɚ ɤɪɸɤɚ ɨɫɧɨɜɧɨɝɨ ɩɨɞɴɟɦɚ Lɤ 

Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɨɫɧɨɜɧɨɝɨ ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Lɤ = Lɫ ɯ cosα+b3 =11,33ɯ0,6+2 =8,8ɦ 

Ɍɚɛɥɢɰɚ 4.4 – Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ 

№ ɇɚɢɦɟɧɨɜɚɧɢ
ɟ ɦɨɧɬɚɠɧɵɯ 

ɷɥɟɦɟɧɬɨɜ 

Ɋɚɫɱɟɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ȼɵɫɨɬɚ 
ɩɨɞɴɟɦɚ 

ɤɪɸɤɚ ɇɤ, ɦ 

ɍɝɨɥ ɧɚɤɥɨɧɚ 
ɫɬɪɟɥɵ ɤ 

ɝɨɪɢɡɨɧɬɭ α, ɪɚɞ. 

Ⱦɥɢɧɚ 
ɫɬɪɟɥɵ 

ɤɪɚɧɚ Lɫ, ɦ 

ȼɵɥɟɬ 
ɤɪɸɤɚ 
Lɤ, ɦ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫ
ɬɶ ɤɪɚɧɚ Q, ɬ 

1 ɉɥɢɬɚ 
ɩɟɪɟɤɪɵɬɢɹ 

10,92 53 11,33 8,8 2,6 
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Ⱦɚɥɟɟ ɩɨɥɶɡɭɹɫɶ ɤɚɬɚɥɨɝɚɦɢ ɤɪɚɧɨɜ, ɫɩɪɚɜɨɱɧɢɤɚɦɢ ɢɥɢ ɩɚɫɩɨɪɬɧɵɦɢ 

ɞɚɧɧɵɦɢ ɤɪɚɧɨɜ ɩɨ ɫɜɨɞɧɵɦ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɜɵɛɢɪɚɟɦ ɬɚɤɢɟ ɦɚɲɢɧɵ, 

ɪɚɛɨɱɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɪɚɫɱɟɬɧɵɦ. 

ɉɨɞɛɢɪɚɟɦ ɞɜɚ ɤɪɚɧɚ: ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɣ, ɡɚɬɟɦ 

ɫɪɚɜɧɢɜɚɟɦ ɢɯ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ. 

1 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɭɫɟɧɢɱɧɨɝɨ ɤɪɚɧɚ ɆɄȽ - 10 

ɉɚɪɚɦɟɬɪɵ: 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬ. ………………………………………………………10 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ …………………………………………...…17 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɦ.  ……………………………………………….20 

2. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɧɟɜɦɨɤɨɥɟɫɧɨɝɨ ɤɪɚɧɚ  Ʉɋ 2572 

ɉɚɪɚɦɟɬɪɵ: 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬ. ………………………………………………………6,3 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɦ.  ………………………………………………..17 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ………………………………...…………...14 

Ɍɚɛɥɢɰɚ 4.5 – ȼɚɪɢɚɧɬ ɜɵɛɨɪɚ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 

№
 ɜ

ɚɪ
ɢɚ

ɧɬ
ɚ 

   Ɇ
ɚɪ

ɤɚ
 ɤ

ɪɚ
ɧɚ

 

Ⱦ
ɥɢ

ɧɚ
 ɫ

ɬɪ
ɟɥ

ɵ,
 ɦ

 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ȼɵɥɟɬ 
ɫɬɪɟɥɵ, ɦ 

ɋɤɨɪɨɫɬɶ ɦ/ɦɢɧ 

ɦɨ
ɳ

ɧɨ
ɫɬ

ɶ 
ɞɜ

ɢɝ
ɚɬ

ɟɥ
ɹ,

 
ɤȼ

ɬ 

ɒ
ɢɪ

ɢɧ
ɚ 

ɤɨ
ɥɟ

ɢ,
 ɦ

  

Ɉ
ɛɳ

ɚɹ
 ɦ

ɚɫ
ɫɚ

, ɬ
 

ɩɪ
ɢ 

ɧɚ
ɢɦ

ɟɧ
ɶɲ

ɟɦ
 

ɜɵ
ɥɟ

ɬɟ
 

ɫɬ
ɪɟ

ɥɵ
, ɦ

 
ɩɪ

ɢ 
ɧɚ

ɢɛ
ɨɥ

ɶɲ
ɟɦ

 
ɜɵ

ɥɟ
ɬɟ

 
ɫɬ

ɪɟ
ɥɵ

, ɦ
ɧɚ

ɢɦ
ɟɧ

ɶɲ
ɢɣ

 

ɧɚ
ɢɛ

ɨɥ
ɶɲ

ɢɣ
 

ɩɨ
ɞɴ

ɟɦ
ɚ 

– 
ɨɩ

ɭɫ
ɤɚ

ɧɢ
ɹ 

ɝɪ
ɭɡ

ɚ 

ɜɪ
ɚɳ

ɟɧ
ɢɹ

 
ɩɥ

ɚɬ
ɮɨ

ɪɦ
ɵ 

1 ɆɄȽ – 10 17 10 5 2,5 17 0,6-0,9 0,6 52 3,2 10 
2 Ʉɋ - 2572 14 6,3 3 2,5 14 6,06-12,12 1,02 220 2,0 17 

 

4.4.2 ɉɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 

 

I. ȼɚɪɢɚɧɬ ɤɪɚɧ Ʉɋ 2572 

ɂɧɜɟɧɬɚɪɧɨ-ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ = 35950 ɪɭɛ. 

ɉɥɚɧɨɜɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɦ/ɫ ɛɟɡ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ = 8,33 ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɨɜɪɟɦɟɧɧɵɣ ɡɚɬɪɚɬ ɬɪɭɞɚ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɤɪɚɧɚ ɧɚ 

10 ɤɦ,      ɟɝɨ ɦɨɧɬɚɠ, ɞɟɦɨɧɬɚɠ ɢ ɩɪɨɛɧɵɣ ɩɭɫɤ = 107,51ɪɭɛ. 
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II . ȼɚɪɢɚɧɬ ɦɚɪɤɚ ɤɪɚɧɚ ɆɄȽ – 10 

ɂɧɜɟɧɬɚɪɧɨ-ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ = 74400 ɪɭɛ. 

ɉɥɚɧɨɜɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɦ/ɫ ɛɟɡ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ = 35,94 ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɨɜɪɟɦɟɧɧɵɣ ɡɚɬɪɚɬ ɬɪɭɞɚ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɤɪɚɧɚ ɧɚ 

10 ɤɦ,      ɟɝɨ ɦɨɧɬɚɠ, ɞɟɦɨɧɬɚɠ ɢ ɩɪɨɛɧɵɣ ɩɭɫɤ = 152,59 ɪɭɛ. 

ɋ1=ɋɢɪɫ + ɋɩɫɟ + ɋɫɟɬ = 35950 + 8,33+107,51= 36065,84ɪɭɛ. 

ɋ2=ɋɢɪɫ + ɋɩɫɟ + ɋɫɟɬ = 74400 + 35,94 +152,59 = 74588,53ɪɭɛ. 

ȼɵɜɨɞ: ȼɵɛɢɪɚɟɦ 1 ɜɚɪɢɚɧɬ ɤɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɩɨ ɫɪɚɜɧɢɜɚɟɦɵɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɤɨɬɨɪɵɦɢ ɹɜɥɹɟɬɫɹ ɭɞɟɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɡɚɩɚɫ.  

 

Ɋɢɫɭɧɨɤ 4.1 – Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ Ʉɋ-2572, ɝɪɚɮɢɤ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. 
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4.5 Ɋɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɞɨɫɬɚɜɤɢ ɝɪɭɡɨɜ 

 

Ⱥɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ ɩɟɪɟɜɨɡɤɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɫɬɚɜɤɢ 

ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɤɢɪɩɢɱɚ ɫ ɡɚɜɨɞɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɧɚ 

ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ. ɉɪɢ ɷɬɨɦ ɩɪɢɧɢɦɚɸɬɫɹ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɚɤ 

ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɬɚɤ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ. Ⱥɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ 

ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɛɨɪɬɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ) ɢɦɟɸɬ ɤɭɡɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɩɟɪɟɜɨɡɤɢ ɥɸɛɵɯ ɜɢɞɨɜ ɝɪɭɡɨɜ, ɜ ɩɪɟɞɟɥɚɯ ɟɝɨ ɜɦɟɫɬɢɦɨɫɬɢ. Ʉɭɡɨɜ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ ɪɚɫɫɱɢɬɚɧ ɧɚ ɩɟɪɟɜɨɡɤɭ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɪɭɡɨɜ. 

Ɍɢɩ ɩɨɤɪɵɬɢɹ - ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɩɨɤɪɵɬɢɹ; 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ: 35ɤɦ/ɱ; 

Ⱦɚɥɶɧɨɫɬɶ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ: 12ɤɦ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, ɩɨɫɬɚɜɥɹɟɦɵɯ ɡɚ ɨɞɧɭ ɯɨɞɤɭ: 

N = Q/m,  

ɝɞɟ Q – ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, 

m – ɦɚɫɫɚ ɷɥɟɦɟɧɬɚ. 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɨɞɧɭ ɯɨɞɤɭ 

T = n*( tɜɵɝɪ+tɩɨɝɪ) + tɬɪɚɧɫ 

tɜɵɝɪ+tɩɨɝɪ – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɜɵɝɪɭɡɤɭ ɢ ɩɨɝɪɭɡɤɭ 1-ɝɨ ɷɥɟɦɟɧɬɚ,  

12 ɦɢɧ.; 

 tɬɪɚɧɫ – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, 44ɦɢɧ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ, ɪɟɣɫɨɜ ɢ ɞɧɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɧɚ ɩɨɫɬɚɜɤɭ 

ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɨɝɨ ɜɢɞɚ. 

1.  ɉɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ: 

N=21,96/2,5=8,784 

Ɍ=8*12+44=140ɦɢɧ=2ɱ20ɦɢɧ 

132/8=16,5, 3ɪɟɣɫɨɜ, 2ɦɚɲɢɧɵ, 3ɞɧɹ. 

2.  Ɏɭɧɞɚɦɟɧɬɧɵɟ ɫɬɟɧɨɜɵɟ ɛɥɨɤɢ: 

N=13/1,63=7,9 
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Ɍ=7*12+44=128ɦɢɧ=2ɱ08ɦɢɧ 

160/7=24,29, 4ɪɟɣɫɚ,2ɦɚɲɢɧɵ,3 ɞɧɟɣ. 

3.  Ʌɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ: 

N=17,5/1,5=11,67 

Ɍ=8*12+44=164ɦɢɧ=1ɱ44ɦɢɧ 

8/8=1, 1ɪɟɣɫɚ, 1ɦɚɲɢɧɚ,1ɞɟɧɶ. 

4.  Ʌɟɫɬɧɢɱɧɵɟ ɩɥɨɳɚɞɤɢ: 

N=12/0,84=14,29 

Ɍ=8*12+44=140ɦɢɧ=2ɱ33ɦɢɧ 

8/8=1, 1ɪɟɣɫ, 1ɦɚɲɢɧɚ,1ɞɟɧɶ. 

5.  Ʉɢɪɩɢɱ: 

N=22,8/0,0035=6514 

Ɍ=2*12+44=68ɦɢɧ 

31312/6514=4,81, 5 ɪɟɣɫɨɜ, 1 ɦɚɲɢɧɚ, 1 ɞɟɧɶ 

6.  ɉɟɪɟɦɵɱɤɢ, ɫɬɪɨɩɢɥɚ, ɦɟɬɚɥɥɨɱɟɪɟɩɢɰɚ: 

N=17,5/16,936=1,03 

Ɍ=4*12+44=92ɦɢɧ=1ɱ32ɦɢɧ 

4/4=1, 1 ɪɟɣɫ, 1 ɦɚɲɢɧɚ, 1 ɞɟɧɶ. 

7.  Ɉɤɧɚ, ɞɜɟɪɢ: 

N=12/2,75=4,36 

Ɍ=2*12+44=92ɦɢɧ=1ɱ13ɦɢɧ 

2,75/4,36=0,5, 1 ɪɟɣɫ,1 ɦɚɲɢɧɚ, 1 ɞɟɧɶ. 
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Ɍɚɛɥɢɰɚ 4.6 - Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɞɨɫɬɚɜɤɟ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ 
ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ȼɟɫ, ɬ ɋɜɟɞɟɧɢɹ ɨ ɜɵɛɪɚɧɧɵɯ ɚɜɬɨɦɨɛɢɥɹɯ 
ɟɞɢɧ. ɜɫɟɝɨ ɦɚɪɤɚ ɝɪɭɡɨɩɞɴɟɦɧ, 

ɬ 
ɤɨɥ-
ɜɨ 

ɦɚɲ 

ɤɨɥ-ɜɨ 
ɞɨɫɬɜ. 

ɞɟɬɚɥɟɣ 
ɉɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢ 
ɩɟɪɟɤɪɵɬɢɹ 
 

ɲɬ. 70 2,3 1610 
ɄɪȺɁ-
6444 

21,96 2 8 

Ɏɭɧɞɚɦɟɧɬɧɵɟ 
ɫɬɟɧɨɜɵɟ ɛɥɨɤɢ 

ɲɬ. 144 1,63 330 
ɆȺɁ-
504Ⱥ 

13 2 7 

Ʌɟɫɬɧɢɱɧɵɣ ɦɚɪɲ ɲɬ. 4 1,5 6 
ɄɪȺɁ-

258 
17,5 1 8 

Ʌɟɫɬɧɢɱɧɵɟ 
ɩɥɨɳɚɞɤɢ 

ɲɬ. 4 0,84 3,36 
ɆȺɁ-
504Ⱥ 

12 1 8 

Ʉɢɪɩɢɱ  ɲɬ. 502095 0,0035 1757 
ɄɪȺɁ-
258 Ȼ1 

22,8 1 6514 

Ɉɤɧɚ, ɞɜɟɪɢ ɲɬ. 48 
28 

0,008 
0,048 

3,84 
1,34 

ɆȺɁ-
504Ⱥ 

12 1 94 

ɉɟɪɟɦɵɱɤɢ ɲɬ. 

6 
34 
8 
27 

0,043 
0,073 
0,072 
0,035 

0,258 
2,482 
0,576 
0,945 

ɆȺɁ-
504Ⱥ 

13 1 75 

ɋɬɪɨɩɢɥɚ, 
Ɇɟɬɚɥɥɨɱɟɪɟɩɢɰɚ 

ɲɬ. 39,25 
30 

0,16 
0,0185 

7,68 
4,995 

ɆȺɁ-
504Ⱥ 

13 1 310 

 
 

4.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɳɟɩɥɨɳɚɞɨɱɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ 

ɩɥɚɧɚ 

4.6.1 Ɋɚɡɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 

 

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 

ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɬ ɨɩɚɫɧɵɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. 

Ɇɨɧɬɚɠɧɨɣ ɡɨɧɨɣ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ 

ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. ɗɬɚ ɡɨɧɚ ɪɚɜɧɚ ɤɨɧɬɭɪɭ ɡɞɚɧɢɹ ɩɥɸɫ 7 

ɦɟɬɪɨɜ ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 20ɦ, ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɷɬɭ ɡɨɧɭ ɨɛɨɡɧɚɱɚɸɬ 

ɩɭɧɤɬɢɪɧɨɣ ɥɢɧɢɟɣ, ɚ ɧɚ ɦɟɫɬɧɨɫɬɢ ɯɨɪɨɲɨ ɜɢɞɢɦɵɦɢ ɡɧɚɤɚɦɢ ɢ ɧɚɞɩɢɫɹɦɢ. ȼ 

ɷɬɨɣ ɡɨɧɟ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɬɨɥɶɤɨ ɦɨɧɬɚɠɧɵɣ ɦɟɯɚɧɢɡɦ. ɋɤɥɚɞɢɪɨɜɚɬɶ 

ɦɚɬɟɪɢɚɥɵ ɡɞɟɫɶ ɧɟɥɶɡɹ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɡɞɚɧɢɟ ɧɚɡɧɚɱɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 
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ɦɟɫɬɚ ɧɚ ɫɬɩɪɨɣɝɟɧɩɥɚɧɟ, ɫ ɮɚɫɚɞɚ ɡɞɚɧɢɹ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɭɫɬɚɧɨɜɤɟ ɤɪɚɧɚ. 

Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɤ ɡɞɚɧɢɸ ɱɟɪɟɡ ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ ɫɧɚɛɠɚɸɬ ɧɚɜɟɫɚɦɢ. 

Ɂɨɧɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ ɢɥɢ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɪɸɤɨɦ ɤɪɚɧɚ. 

Ⱦɥɹ ɫɬɪɟɥɨɜɵɯ ɤɪɚɧɨɜ ɡɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɞɢɭɫɨɦ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɜɵɥɟɬɭ ɫɬɪɟɥɵ ɤɪɚɧɚ. 

Ⱦɥɹ ɫɬɪɟɥɨɜɵɯ ɤɪɚɧɨɜ ɨɩɚɫɧɚɹ ɡɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

Rɨɩ = Rmax + 0,5l +  lɛɟɡ = 15+0,5*4,45+3,18 =20,4ɦ. 

 

4.6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ 

 

ɂɡ ɜɫɟɯ ɭɫɬɪɚɢɜɚɟɦɵɯ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ – ɫɚɦɵɟ ɞɨɪɨɝɢɟ ɢ ɬɪɭɞɨɟɦɤɢɟ. 

ȼɵɛɨɪ ɬɨɩɨɥɨɝɢɢ ɞɨɪɨɝ ɢ ɢɯ ɩɚɪɚɦɟɬɪɨɜ (ɩɪɨɬɹɠɟɧɧɨɫɬɶ, ɪɚɡɦɟɳɟɧɢɟ, 

ɩɨɤɪɵɬɢɟ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ: 

ɚ) ɋɯɟɦɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɟɣ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɵɣ ɩɪɨɟɡɞ ɜɫɟɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɫɪɟɞɫɬɜ ɜ 

ɨɛɫɥɭɠɢɜɚɟɦɵɟ ɡɨɧɵ.  

ɛ)  ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɚɜɬɨɞɨɪɨɝ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɢ ɝɪɚɠɞɚɧɫɤɨɦ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜɵɩɨɥɧɹɸɬ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ (ɝɟɧɩɨɞɪɹɞɱɢɤɢ). 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɬɨɞɨɪɨɝ ɜ ɫɨɫɬɚɜɟ ɋȽɉ: 

- ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɝ ɜ ɩɥɚɧɟ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɞɨɪɨɝ; 

- ɭɫɬɚɧɨɜɥɟɧɢɟ ɨɩɚɫɧɵɯ ɡɨɧ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 

- ɧɚɡɧɚɱɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɪɨɝ; 

- ɪɚɫɱɟɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɢ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɫɭɪɫɨɜ. 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ: 

ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɨɦ 0,5 - 1ɦ; ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɩɨɞɤɪɚɧɨɜɵɦɢ ɩɭɬɹɦɢ 6,5 

– 12,5ɦ; ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ ɧɟ ɦɟɧɟɟ 1,5ɦ. 
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Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɥɨɫɵ – 3,5ɦ (ɨɞɧɨɫɬɨɪɨɧɧɟɟ 

ɞɜɢɠɟɧɢɟ). 

ȼ ɦɟɫɬɚɯ ɫɬɨɹɧɨɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨɞ ɪɚɡɝɪɭɡɤɨɣ ɩɪɢ ɲɢɪɢɧɟ 

ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ 6ɦ ɫɥɟɞɭɟɬ ɭɲɢɪɢɬɶ ɞɨɪɨɝɭ ɡɚ ɫɱɟɬ ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɢ ɲɢɪɢɧɨɣ 3ɦ ɢ ɞɥɢɧɨɣ 30-40ɦ. 

  

4.6.3 Ɋɚɫɱɟɬ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

 

ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɧɚ ɪɚɫɱёɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɢ ɂɌɊ. 

Ɍɚɛɥɢɰɚ 4.7 -  Ɋɚɫɱɟɬ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɞɚɧɢɹ Ʉɨɥ. 
ɱɟɥ. 

ɇɨɪɦɚ 
ɦ2 ɧɚ 1ɱ. 

Ɋɚɫɱɟɬɧɚɹ 
ɩɥɨɳɚɞɶ, ɦ2 

ɉɪɢɧɢɦɚɟɦɚɹ 
ɩɥɨɳɚɞɶ, ɦ2 

Ɋɚɡɦɟɪɵ ɜ 
ɩɥɚɧɟ ɜ ɦ 

Ʉɨɥ-ɜɨ 
ɡɞɚɧɢɣ 

Ȼɵɬɨɜɤɚ ɞɥɹ ɦɭɠ. 13 1,0 13,0 16,2 2,7ɯ6,0 1 
Ȼɵɬɨɜɤɚ ɞɥɹ ɠɟɧ.  6 1,0 6,0 8,1 2,7ɯ3,0 1 
ɉɥ. ɞɥɹ ɦɨɣɤɢ ɤɨɥɟɫ 36 0,2 7,2 72 12ɯ6,0 1 
Ʉɨɧɬɨɪɚ  3 4,0 ɧɚ 

3ɱ 
4,0 8,1 2,7ɯ3,0 1 

Ʉɉɉ 1 9,0 9,0 18 3,0ɯ3,0 2 
Ɍɭɚɥɟɬ - 3,0 6,0 1,5 1,5ɯ1,0 1 
Ʉɥɚɞɨɜɚɹ ɦɚɬɟɪɢɚɥɶɧɚɹ  - - - 9,0 3,0ɯ3,0 1 

 

ɂɡ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɡɞɚɧɢɣ   ɮɨɪɦɢɪɭɟɦ ɛɵɬɨɜɨɣ ɝɨɪɨɞɨɤ. Ɋɚɫɩɨɥɚɝɚɟɦ 

ɟɝɨ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɧɚɢɛɨɥɟɟ ɭɞɚɥёɧɧɚɹ ɬɨɱɤɚ 

ɜɨɡɜɨɞɢɦɨɝɨ ɨɛɴɟɤɬɚ ɪɚɫɩɨɥɚɝɚɥɚɫɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ ɱɟɦ 150 ɦ. 

Ƚɨɪɨɞɨɤ ɨɝɨɪɚɠɢɜɚɸɬ, ɩɨɞɜɨɞɹɬ ɤ ɧɟɦɭ ɜɪɟɦɟɧɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ.  
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5 ɗɤɨɧɨɦɢɤɚ 

 

Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱦɨɫɭɝɨɜɵɣ ɰɟɧɬɪ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝɨɪɨɞɟ Ⱥɛɚɤɚɧɟ, ɜ 

IV  ɠɢɥɨɦ ɪɚɣɨɧɟ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɭɥɢɰɵ Ʉɚɬɚɧɨɜɚ ɢ ɩɪɨɫɩɟɤɬɚ Ʌɟɧɢɧɚ. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧ ɜ 

ɉɄ Ƚɪɚɧɞ ɋɦɟɬɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɚ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɵ ɤɭɥɶɬɭɪɵ 8,99 [23] ɧɚ 1 ɤɜ. 2021 ɝ. 

ɂɡ ɭɬɜɟɪɠɞɟɧɧɵɯ ɫɦɟɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 

ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 

– Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɫɧɨɫɚ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɛɨɬ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ 

(ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ ɊɎ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ (ɭɬɜ. ɩɪɢɤɚɡɨɦ 

Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɊɎ ɨɬ 

04.08.2020 ɝ. №421/ɩɪ); 

- ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 16.02.2008 № 87 «Ɉ ɫɨɫɬɚɜɟ 

ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɢɯ ɫɨɞɟɪɠɚɧɢɸ»; 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 

ɫɥɟɞɭɸɳɢɟ ɫɛɨɪɧɢɤɢ: 

ɎȿɊ-01 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ;  

ɎȿɊ-06 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɨɥɢɬɧɵɟ  

ɎȿɊ-07 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɛɨɪɧɵɟ  

ɎȿɊ-08 Ʉɨɧɫɬɪɭɤɰɢɢ ɢɡ ɤɢɪɩɢɱɚ ɢ ɛɥɨɤɨɜ  

ɎȿɊ-10 Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ  

ɎȿɊ-11 ɉɨɥɵ  

ɎȿɊ-12 Ʉɪɨɜɥɢ  

ɎȿɊ-15 Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɢ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ ɭɱɢɬɵɜɚɸɬɫɹ ɜ ɫɦɟɬɧɨɦ ɪɚɫɱɟɬɟ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ: 

https://docs.cntd.ru/document/565649004#64U0IK
https://docs.cntd.ru/document/565649004#64U0IK
https://docs.cntd.ru/document/565649004#64U0IK
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- ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɛɵɥ ɜɵɛɪɚɧ ɧɨɪɦɚɬɢɜ ɧɚɤɥɚɞɧɵɯ 

ɪɚɫɯɨɞɨɜ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɩ. 1.2[24]); 

- ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɛɵɥ ɜɵɛɪɚɧ ɧɨɪɦɚɬɢɜ ɫɦɟɬɧɨɣ 

ɩɪɢɛɵɥɢ ɩɨ ɜɢɞɚɦ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɩ. 1.5 [25]). 

Ɍɚɤɠɟ ɛɵɥɢ ɭɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɬɚɬɶɢ: 

- ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 2% (ɩ. 179[26]); 

- ɇȾɋ 20% (ɩ. 100[26]); 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ 1 ɤɜɚɪɬɚɥ 2021 ɝɨɞɚ 

ɫɨɫɬɚɜɢɥɚ 40392360 ɪɭɛɥɟɣ, ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ2  ɢɡ ɪɚɫɱɟɬɚ ɧɚ 

ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ – 27763 ɪɭɛɥɹ. 

Ʌɨɤɚɥɶɧɵɣ  ɫɦɟɬɧɵɣ ɪɚɫɱёɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɩɪɢɥɨɠɟɧɢɢ 2. 

 

6 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 

ɐɟɥɶɸ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 

ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

Ɍɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɢ ɪɚɫɫɱɢɬɚɬɶ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɭ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɢɤɚɦ, ɡɚɬɟɦ ɩɪɨɢɡɜɟɫɬɢ ɫɪɚɜɧɟɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɜɵɛɪɨɫɨɜ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱦɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɜ ɝ. Ⱥɛɚɤɚɧɟ. Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ 

ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɜɵɛɪɨɫɵ ɩɪɢ ɪɚɛɨɬɟ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɢ ɩɪɢɦɟɧɟɧɢɟ ɅɄɆ.Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɞɨɫɭɝɨɜɵɣ ɰɟɧɬɪ – ɷɬɨ ɞɜɭɯɷɬɚɠɧɨɟ ɛɟɫɤɚɪɤɚɫɧɨɟ ɡɞɚɧɢɟ. 

ȼɧɟɲɧɢɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɤɢɪɩɢɱɚ ɫ ɭɬɟɩɥɢɬɟɥɟɦ, ɮɭɧɞɚɦɟɧɬɵ ɫɛɨɪɧɵɟ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɤɪɵɲɚ ɫɤɚɬɧɚɹ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɩɪɨɮɥɢɫɬɚ. 

ɇɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɚɹ ɛɚɡɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɪɚɡɞɟɥɚ ɈȼɈɋ [1-6]. 
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Ɍɚɤ ɠɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɭɱɢɬɵɜɚɟɬɫɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ 

ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ⱦɨɫɭɝɨɜɵɣ ɰɟɧɬɪ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝɨɪɨɞɟ Ⱥɛɚɤɚɧɟ, ɜ IV 

ɠɢɥɨɦ ɪɚɣɨɧɟ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɭɥɢɰɵ Ʉɚɬɚɧɨɜɚ ɢ ɩɪɨɫɩɟɤɬɚ Ʌɟɧɢɧɚ, ɪɹɞɨɦ ɫ 

ɩɚɪɤɨɦ ɤɭɥɶɬɭɪɵ ɢ ɨɬɞɵɯɚ. ɉɨɥɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ (Ɋɚɡɞɟɥ 1). 

 

6.1 Ʉɥɢɦɚɬ ɢ ɮɨɧɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ 

 

Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɸɝɨ-ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ȼɨɫɬɨɱɧɨɣ 

ɋɢɛɢɪɢ ɜ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɛɚɫɫɟɣɧɚ ɪɟɤɢ ȿɧɢɫɟɣ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɋɚɹɧɨ- 

Ⱥɥɬɚɣɫɤɨɝɨ ɧɚɝɨɪɶɹ ɢ ɏɚɤɚɫɫɤɨ-Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ. ɇɚ ɫɟɜɟɪɟ, ɜɨɫɬɨɤɟ ɢ 

ɸɝɨ-ɜɨɫɬɨɤɟ ɏɚɤɚɫɢɹ ɝɪɚɧɢɱɢɬ ɫ Ʉɪɚɫɧɨɹɪɫɤɢɦ ɤɪɚɟɦ, ɧɚ ɸɝɟ — ɫ Ɋɟɫɩɭɛɥɢɤɨɣ 

Ɍɵɜɚ, ɧɚ ɸɝɨ-ɡɚɩɚɞɟ — ɫ Ɋɟɫɩɭɛɥɢɤɨɣ Ⱥɥɬɚɣ, ɧɚ ɡɚɩɚɞɟ — ɫ Ʉɟɦɟɪɨɜɫɤɨɣ 

ɨɛɥɚɫɬɶɸ [9]. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟɦ ɨɩɢɫɚɧɧɵɦ ɪɚɧɟɟ ɫɨɛɢɪɚɸɬɫɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ (ɬɚɛɥ. 6.1). 

Ɍɚɛɥɢɰɚ 6.1–ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɝ. Ⱥɛɚɤɚɧɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
ȼɟɥɢɱɢɧɚ 
ɩɨɤɚɡɚɬɟɥɹ 

1. Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ   
- ɬɢɩ ɤɥɢɦɚɬɚ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ 
ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ ºɋ 25,5 
ɫɪɟɞɧɹɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɚɦɨɝɨ 
ɠɚɪɤɨɝɨ ɦɟɫɹɰɚ 

ºɋ 
ɫɪɟɞɧɹɹ +26,4 
ɦɚɤɫɢɦɚɥɶɧɚɹ  

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɜɨɡɞɭɯɚ 

ɞɧɟɣ 200 

- ɨɫɚɞɤɢ:   
ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ ɝɨɞ ɦɦ 303 
- ɜɟɬɪɨɜɨɣ ɪɟɠɢɦ:   
ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɧɚɩɪɚɜɥɟɧɢɣ ɜɟɬɪɚ: 

% 

 
ɋ 18 
ɋȼ 14 
ȼ 7 
ɘȼ 8 
ɘ 15 
ɘɁ 19 
Ɂ 12 
ɋ Ɂ  7 
ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ (ɪɨɡɚ ɜɟɬɪɨɜ) ɦ/ɫɟɤ  
ɋ  1,7 
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ɋȼ 2,1 
ȼ 1,8 
ɘȼ 1,8 
ɘ 2,6 
ɘɁ 4,1 
Ɂ 3,6 
ɋ Ɂ 1,9 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 1 ɪɚɡ ɜ 25 ɥɟɬ ɦ/ɫɟɤ 30 
2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ   
- ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ:   
ɜɢɞɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɢ ɫɪɟɞɧɟ 
ɫɟɡɨɧɧɵɟ ɜɟɥɢɱɢɧɵ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ 

ɦɝ/ɦ ɧɟ ɢɦɟɟɬɫɹ 

ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɨɥɶɲɟ 1 ɉȾɄ, 5 ɉȾɄ ɢ 10 
ɉȾɄ 

% ɧɟ ɢɦɟɟɬɫɹ 

- ɨɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜ ɪɚɣɨɧɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 ɧɟ ɢɦɟɟɬɫɹ 

 

 

 

6.2 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ 
ɜɨɡɞɭɯ  

 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɟɦɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, ɨɬɞɟɥɨɱɧɵɟ, 

ɤɪɨɜɟɥɶɧɵɟ, ɞɨɪɨɠɧɵɟ ɪɚɛɨɬɵ, ɩɨɞɜɟɞɟɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ  ɢ ɬ. ɞ., 

ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɛɪɨɫɨɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ  ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɢ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ. 

 

6.2.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 

 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ  

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ «Ɇɟɬɨɞɢɤɟ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɛɚɡ ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ» [8]. 
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ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɪɨɫ 

ɜɪɟɞɧɵɯ ɝɚɡɨɜ. Ɉɩɪɟɞɟɥɹɟɦ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɲɢɧ: 

- ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 4.4 ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ 

ɩɨɞɨɛɪɚɧ ɚɜɬɨɤɪɚɧ ɞɥɹ ɦɨɧɬɚɠɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɚɡɝɪɭɡɤɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ Ʉɋ-2572 ɫ ɞɜɢɝɚɬɟɥɟɦ əɆɁ 236 Ȼȿ-12. 

- ɫɚɦɨɫɜɚɥɵ 2 ɲɬ ɆȺɁ-504Ⱥ ɩɨɞɨɛɪɚɧɵ ɜ ɩ. 4.5 ɫ ɞɜɢɝɚɬɟɥɟɦ əɆɁ 6582. 

- ɷɤɫɤɚɜɚɬɨɪ ɗɈ 4121. 

- ɛɭɥɶɞɨɡɟɪ ȾɁ-8. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɲɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.2. 

 

 

 

 

Ɍɚɛɥɢɰɚ 6.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɯɧɢɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
Ɋɚɛɨɱɢɣ ɨɛɴɟɦ 

ɞɜɢɝɚɬɟɥɹ, ɥ 

Ɇɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ 

ɥ/ɫ 

ȼɢɞ 
ɬɨɩɥɢɜɚ 

Ⱥɜɬɨɤɪɚɧ  Ʉɋ-2572 1 11150 - Ⱦɢɡɟɥɶ 
Ʉɨɥɟɫɧɵɣ ɷɤɫɤɚɜɚɬɨɪ ɗɈ-
4121 

1 5880 - Ⱦɢɡɟɥɶ 

ɋɚɦɨɫɜɚɥ ɆȺɁ-504Ⱥ 2 12000 330 Ⱦɢɡɟɥɶ 
Ȼɭɥɶɞɨɡɟɪ  ȾɁ-8 1 1486 - 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

'
к2иɫкiхх1иɫкiххɩɪкiɩɪ

i


  

ɝɞɟN′ɤ - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ (3);  

mɩɪiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɤ-ɣ 

ɝɪɭɩɩɵ ɞɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ, ɝ/ɦɢɧ;  
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mɯɯiɤ- ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫi-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: 

(ɝɝ/ɫ) ,082,0ɫɨG  

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ SO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

(ɝɝ/ɫ) ,000104,0
2
soG

 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ NO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,00104,02 NOG  (ɝ/ɫ).  

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ NO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,00218,0ɫɧG  (ɝ/ɫ).  

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɋɈ, ɋɇ, NOX,  SɈ2) ɩɪɢ 

ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞɬtmtmnM ххкiххɩɪ

к

к
кiɩɪк

к
i /,10)( 6

1






 

n – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ (3). 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.3. 

Ɍɚɛɥɢɰɚ 6.3 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɪɚɛɨɬɵ ɛɭɥɶɞɨɡɟɪɚ ɢ 

ɫɚɦɨɫɜɚɥɚ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ mɩɪ, tɩɪ, mL,ɝ/ɤɝ L,ɤɦ mɯɯ, tхх, Nk G,ɝ/ɫ М, ɬ/ɝɨɞ 
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ɜɟɳɟɫɬɜɨ ɝ/ɦɢɧ ɦɢɧ ɝ/ɦɢɧ ɦɢɧ 
ɋɈ 15 4 29,7 0,025 10,2 1 1 0,082 0,0052 
ɋɇ 1,5 4 5,5 0,025 1,7 1 1 0,00218 0,0014 
NO2 0,2 4 0,8 0,025 0,2 1 1 0,00104 0,0099 
SO2 0.02 4 0.15 0.025 0.02 1 1 0,000104 0,00031 

ɋɚɠɚ 0,02 4 0,12 0,025 0,2 1 1 0,000104 0,00031 
 
Ⱦɥя ɚɜɬɨɤɪɚɧɚ ɢ эɤɫɤɚɜɚɬɨɪɚ ɛɟɡ ɭчɟɬɚ ɩɪɨɛɟɝɚ: 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜSO2 ɩɪɢ ɤɨɧɬɪɨɥɟ 

ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,
3600

N)tmtm(
G

'
киɫɩкiиɫɩɩɪкiɩɪ

so


  

ɝɞɟN′ɤ - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ = 2;  

mɩɪiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫSO2 ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ 

ɚɜɬɨɦɨɛɢɥɹɤ-ɣ ɝɪɭɩɩɵ ɞɥɹ ɬёɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ, ɝ/ɦɢɧ;  

mɢɫɩiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫi-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= 1 ɦɢɧ - ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ,  

(ɝɝ/ɫ) ,00061,0soG  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɋɈ ɩɪɢ ɤɨɧɬɪɨɥɟ 

ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

(ɝɝ/ɫ) ,016,0ɫɧG  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ NO2 ɩɪɢ ɤɨɧɬɪɨɥɟ 

ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

(ɝɝ/ɫ) ,0076,0ɫɧG  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ  ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

(ɤɟɪɨɫɢɧɚ) ɩɪɢ ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:
 

(ɝɝ/ɫ) ,005,0ɫɧG
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ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɋɈ, ɋɇ, NOX,SɈ2) ɩɪɢ ɤɨɧɬɪɨɥɟ 

ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞɬtmtmnM ххкiххɩɪ

к

к
кiɩɪк

к
i /,10)( 6

1





  

Ɍɚɛɥɢɰɚ 6.4 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜɨɬ ɪɚɛɨɬɵ ɚɜɬɨɤɪɚɧɚ ɢ 

ɷɤɫɤɚɜɚɬɨɪɚ 

Ɂɚɝɪɹɡɧɹɸɳɟ
ɟ ɜɟɳɟɫɬɜɨ 

mɩɪ, 
ɝ/ɦɢɧ 

tɩɪ, 
ɦɢɧ 

mL,ɝ/ɤɝ L,ɤɦ 
mɯɯ, 

ɝ/ɦɢɧ 
tхх, 

ɦɢɧ 
G,ɝ/ɫ 

М, 
ɬ/ɝɨɞ 

 ɋɈ 3 4 6,1 0,025 2,9 1 0,016 0,0046 
ɋɇ 0,4 4 1 0,025 0,45 1 0,005 0,001 
NO2 1 4 4 0,025 1 1 0,0076 0,0072 
SO2 0,113 4 0,54 0,025 0,1 1 0,00061 0,00042 

ɋɚɠɚ  0,04 4 0,3 0,025 0,04 1 0,00017 0,00012 
 

 

 

6.2.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ 
ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ  

 

Ɋɚɫɱɟɬ ɜɵɞɟɥɟɧɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

(ɅɄɆ) ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

(ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ) [8].  

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.  

Ɉɤɪɚɫɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɦɚɥɶɸ ɉɎ-115.ɗɦɚɥɶ ɉɎ 115 ɨɛɥɚɞɚɟɬ ɨɬɥɢɱɧɨɣ 

ɚɞɝɟɡɢɟɣ ɩɪɚɤɬɢɱɟɫɤɢ ɤɨ ɜɫɟɦ ɫɬɪɨɢɬɟɥɶɧɵɦ ɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɚɦ, 

ɨɱɟɧɶ ɩɪɨɫɬɚ ɜ ɩɪɢɦɟɧɟɧɢɢ, ɛɟɡɨɩɚɫɧɚ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɫɦɵɫɥɟ ɢ ɨɬɥɢɱɚɟɬɫɹ 
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ɯɨɪɨɲɢɦɢ ɞɟɤɨɪɚɬɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɚ ɜɨɞɨɫɬɨɣɤɚɹ, ɧɟ ɛɨɢɬɫɹ 

ɭɥɶɬɪɚɮɢɨɥɟɬɚ, ɞɨɜɨɥɶɧɨ ɷɥɚɫɬɢɱɧɚ. Ⱦɚɧɧɚɹ ɤɪɚɫɤɚ ɩɨɞɛɢɪɚɥɚɫɶ ɢɫɯɨɞɹ 

ɢɡɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢ ɪɚɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɞɪɭɝɢɦɢ [7]. 

Ɇɚɪɤɚ ɩɪɢɦɟɧɹɟɦɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ Ɋɋ-2 (13,3ɤɝ). Ɍɢɩ ɧɚɧɟɫɟɧɢɹ ɤɪɚɫɤɢ – 

ɪɚɫɩɵɥɟɧɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ, ɩɪɢ ɬɚɤɨɦ ɧɚɧɟɫɟɧɢɢ ɤɪɚɫɤɚ ɥɨɠɢɬɫɹ ɛɨɥɟɟ 

ɬɨɧɤɢɦ ɫɥɨɟɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɪɚɫɯɨɞɚ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɨɤɚɡɵɜɚɟɬ ɦɟɧɶɲɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɬɚɛɥ. 6.6) ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɍɚɛɥɢɰɚ 6.5 – Ⱦɨɥɹ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (%) ɩɪɢ ɨɤɪɚɫɤɟ 

 ȼɵɞɟɥɟɧɢɟ ɜɪɟɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɋɩɨɫɨɛ ɨɤɪɚɫɤɢ 
ɞɨɥɹ ɤɪɚɫɤɢ (%), 

ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ 
ɚɷɪɨɡɨɥɹ( к )  

ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ (%) 
ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ 

ɨɤɪɚɫɤɟ( '
p ) 

ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ (%), 
ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ 

ɫɭɲɤɟ ( ''
p ) 

1.Ɋɚɫɩɵɥɟɧɢɟ: 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ 

30 25 75 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɩɨ ɮɨɪɦɭɥɟ: 

ɬ/ɝɨɞ,10δfmM 7
к1к

  

ɝɞɟ m - ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, 32 ɤɝ; 

к  - ɞɨɥɹ ɤɪɚɫɤɢ, ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ 

ɨɤɪɚɫɤɢ, %; 

f1 - ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɣ ɱɚɫɬɢ ɤɪɚɫɤɢ, ɜ % 

 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɟ ɢ ɤɪɚɫɤɟ, ɟɫɥɢ 

ɨɤɪɚɫɤɚ ɢ ɫɭɲɤɚ ɩɪɨɜɨɞɹɬɫɹ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  ɬ/ɝɨɞ,1010ffmfmM 52
piк2pip1

i
p

   

f2 - ɤɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɤɪɚɫɤɢ ɜ %; 

fpiɤ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 

ɤɪɚɫɤɢ (ɝɪɭɧɬɨɜɤɢ), ɜ % 

m1 – ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɤɝ 
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fpip - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɜ %  

ɗɦɚɥɶ ɉɎ-115 

ɞ 

ɞ 

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨ 

ɮɨɪɦɭɥɟ: 

ɝ/ɫ,
3600tn

10P
G

6'
i
oк


 ,  

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

n – ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜ ɷɬɨɦ ɦɟɫɹɰɟ; 

Ɋ – ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɨɦɩɨɧɟɧɬɨɜ. 

 

 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɗɦɚɥɢɉɎ-115 ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 6.3 

Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 6.6 

 

Ɍɚɛɥɢɰɚ 6.6 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɪɢɦɟɧɹɟɦɨɣ ɗɦɚɥɢɉɎ-115 ɢ 

ɪɚɫɬɜɨɪɢɬɟɥɹ Ɋɋ-2 

Ʌɚɤɨɤɪɚɫɨɱɧɵɣ 
ɦɚɬɟɪɢɚɥ 

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

ɗɦɚɥɶɉɎ-115 
 
 
 

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 6.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɯ ɢ ɜɚɥɨɜɵɯ 

ɜɵɛɪɨɫɨɜ   ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ 

ȼɵɞɟɥɹɸɳɟɟɫɹ ɡɚɝɪɹɡɧɹɸɳɟɟ 
ɜɟɳɟɫɬɜɨ 

Ɇɚɤɫ. ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, 
ɬ/ɝɨɞ 

Ⱥɰɟɬɨɧ 0,012 0,015 
ɗɬɚɧɨɥ 0,016 0,0239 
Ʉɫɢɥɨɥ 0,023 0,112 
Ȼɭɬɚɧɨɥ 0,0095 0,046 

ɍɚɣɬ-ɫɩɢɪɢɬ 0,023 0,112 
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6.2.3 Ɋɚɫɱёɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

 

ɉɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɜɵɞɟɥɹɸɬɫɹ ɠɟɥɟɡɚ ɨɤɫɢɞ, 

ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɞɥɹ 

ɫɜɚɪɢɜɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɢ ɢ ɞɪ., 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɜɚɪɤɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɤɬɪɨɞɨɜ ɬɢɩɚ ɗ-42, 

ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɣ ɫɜɚɪɤɢ ɞɚɟɬ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜɫɟɝɨ 4%. 

ɗɥɟɤɬɪɨɞɵ ɬɢɩɚ ɗ-42 ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɞɥɹ ɫɜɚɪɢɜɚɧɢɹ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɵɯ ɢ 

ɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ ɜ ɫɨɫɬɚɜɟ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɤ 

ɤɨɬɨɪɵɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɥɚɫɬɢɱɧɨɫɬɢ ɢ ɭɞɚɪɧɨɣ 

ɜɹɡɤɨɫɬɢ [11]. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɢɡɜɟɞɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɩɪɨɜɟɞɟɧɢɹ 

ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ» (ɪɚɫɱɟɬɧɵɦ 

ɦɟɬɨɞɨɦ)[8]. 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɜɨ-

ɞɢɬɫɹ ɩɨ ɭɞɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɤ ɪɚɫɯɨɞɭ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚ-

ɥɨɜ. 

Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ — 1,09ɝ/ɤɝ; 

Ɉɤɫɢɞ ɠɟɥɟɡɚ - 14,9ɝ/ɤɝ; 

ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ, ɫɨɞɟɪɠɚɳɚɹ Si02- 1,0ɝ/ɤɝ; 

Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ - 0,93ɝ/ɤɝ; 

Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ - 2,7ɝ/ɤɝ; 

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ - 13,3ɝ/ɤɝ. 

Ɋɚɫɱɟɬ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

 

ɝɞɟ  - ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

ɪɚɫɯɨɞɭɟɦɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝ/ɤɝ; 
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ȼ – ɦɚɫɫɚ ɪɚɫɯɨɞɭɟɦɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ = 204 ɤɝ. 

 

 

 

 

 

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6.2 [33]: 

 

ɝɞɟ b – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ ɜ 

ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 4 ɤɝ; 

t – «ɱɢɫɬɨɟ» ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɫɜɚɪɤɭ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 4 ɱ. 

 

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 6.8 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ 

ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

 

З̬̦̌̐́́̀̚щее ̏еще̭т̏о 

Удел̦̼̽е 
̼̏деле̛̦́ 

̬̦̌̐́́̀̚̚щ̵̛ 
̏еще̭т̏, , ̐/к̐ 

В̌ло̼̜̏ ̼̬̏̍о̭ 
̬̦̌̐́́̀̚̚щ̵̛ 

̏еще̭т̏, , т/̐од 

М̌к̛̭̥̌л̦̽о 
̬̌̚о̼̜̏ ̼̬̏̍о̭ 

̬̦̌̐́́̀̚̚щ̵̛ 
̏еще̭т̏, , ̐/̭ 

М̬̦̌̐̌е̶ ̛ е̐о ̭оед̛̦е̛̦́ 1,09 0,000436 0,000303 

Ок̛̭д ̙еле̌̚ 14,9 0,00596 0,00414 

П̼л̽ ̦ео̛̬̦̐̌че̭к̌́, ̭ SiO2 1,0 0,0004 0,00028 

Фто̛̬̭т̼̜ ̏одо̬од  0,93 0,000372 0,00026 

Д̛ок̛̭д ̌̚от̌ 2,7 0,00108 0,00075 

Ок̛̭д у̐ле̬од̌  13,3 0,00532 0,0037 
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6.3 Ɋɚɫɱɟɬ ɫɭɦɦɚɪɧɨɝɨ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

 

Ɇɟɬɨɞɢɤɚ ɈɇȾ-86 [6] ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ ɜ ɩɪɨɟɤɬɚɯ ɧɨɪɦɚɬɢɜɨɜ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ, ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ ɡɨɧ. ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ 

ɧɚɧɟɫɟɧɢɹ ɜɨɡɦɨɠɧɨɝɨ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱦɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ 

ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ 

ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. 

Ɍɚɛɥɢɰɚ 6.9 – ȼɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬ (ɈɇȾ-86) 

Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɵɛɪɨɫ, ɝ/ɫ Cm, ɟɞ. ɉȾɄ ɉɞɤ, ɦɝ/ɦ3 
1401  ɚɰɟɬɨɧ  0,012 0,0004  0,3500  
0616  ɤɫɢɥɨɥ  0,023 0,0032  0,2000  
1505  ɚɷɪɨɡɨɥɶ ɤɪɚɫɤɢ  0,00028 0,0565  0,2000  
1061  ɷɬɚɧɨɥ  0,016 0,0000  5,0000  
2433  ɛɭɬɚɧɨɥ  0,0095 0,0028  0,0700  
2752 ɭɚɣɬ-ɫɩɢɪɢɬ 0,023 0,0005 0,1125 
0328  ɫɚɠɚ  0,000274  0,0003  0,1500  
5154  ɭɝɥɟɜɨɞɨɪɨɞ  0,00718  0,0001  1,0000  
0337  ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ  0,09800 0,0002  5,0000  
0301  ɞɢɨɤɫɢɞ ɚɡɨɬɚ  0,00864 0,0022  0,0850  
3701  ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ  0,000730  0,0003  0,0500  
0143  ɦɚɪɝɚɧɟɰ  0,000303 0,0013  0,0100 
0123  ɨɤɫɢɞ ɠɟɥɟɡɚ  0,00414 0,0042  0,0400  
2907  ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ  0,00028 0,0001  0,1500  
0342  ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ  0,00026 0,0006  0,0200  
0301  ɞɢɨɤɫɢɞ ɚɡɨɬɚ  0,00075 0,0004  0,0850  
0337  ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ  0,0037 0,0000  5,0000  

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɭɤɚɡɚɧɧɵɯ ɪɚɛɨɬ ɧɟ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɵɯ ɡɧɚɱɟɧɢɣ. 

 

6.4Ɉɬɯɨɞɵ 

 

ȼɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ ɨɛɪɚɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɨɬɯɨɞɨɜ: ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɨɬɯɨɞɵ ɰɟɦɟɧɬɚ, ɨɬɯɨɞɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɞɪɟɜɟɫɢɧɵ. 
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ɇɨɪɦɵ ɩɨɬɟɪɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɊȾɋ 82-802-

96, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ ɤɚɠɞɨɦɭ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɦɚɬɟɪɢɚɥɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚ 

ɩɨɬɟɪɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɪɚɛɨɬ: 

,100
ɞ

ɩ Q

a
q  

ɝɞɟ: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. 

Ɍɚɛɥɢɰɚ6.10 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɬɯɨɞɨɜ Ʉɨɞ 
Ʉɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ, ɬ/ɝɨɞ 
1 Ⱦɪɟɜɟɫɧɵɟ ɨɬɯɨɞɵ    ɢɡ    

ɧɚɬɭɪɚɥɶɧɨɣ    ɱɢɫɬɨɣ ɞɪɟɜɟɫɢɧɵ 
ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

1711200001005 
 

V  0,005 

2 Ȼɨɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɢɪɩɢɱɚ 3140140401995 V 1,1 
3 Ȼɨɣ ɛɟɬɨɧɧɵɯ  ɢɡɞɟɥɢɣ,  ɨɬɯɨɞɵ  

ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
3140270101995 V 0,041 

4 Ɉɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɫɬɚɥɶ ɜ 
ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

3512011201995 V 0,041 

5 Ɋɚɫɬɜɨɪ ɰɟɦɟɧɬɧɵɣ ɤɥɚɞɨɱɧɵɣ 
(ɧɨɪɦɚ ɩɨɬɟɪɶ 2,0%) 

3140550201995 V 0,021 

6 Ƚɜɨɡɞɢ ɢ ɛɨɥɬɵ ɫɬɪɨɢɬɟɥɶɧɵɟ 
(ɧɨɪɦɚ ɩɨɬɟɪɶ 1,0%) 

3512022001995 V 0,006 

7 Ɇɭɫɨɪ ɫɬɪɨɢɬɟɥɶɧɵɣ  9120060101004 IV 0,035 
8 Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ 

ɥɢɫɬɵ  (ɧɨɪɦɚ ɩɨɬɟɪɶ 2,0%) 
3512011101004 IV 0,007 

9 Ɍɟɩɥɨɢɡɨɥɹɰɢɹ ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɚɬɨɣ 15% 

3512011101004 IV 3,75 

10 Ʉɟɪɚɦɨɝɪɚɧɢɬɧɚɹ ɩɥɢɬɤɚ 3512011101004 IV 0,25 
 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɢ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɜɨɡɢɬɶ ɧɚ 

ɩɨɥɢɝɨɧ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ  ɝ. ɑɟɪɧɨɝɨɪɫɤɚ. 

 

ȼɵɜɨɞɵ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɞɟɥɭ 
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Ʉɚɤ ɩɨɤɚɡɚɥɢ ɪɚɫɱɟɬɵ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɭɤɚɡɚɧɧɵɯ ɪɚɛɨɬ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɧɟ ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɵ 

ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ.  

Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɨɬɧɨɫɹɬɫɹ ɬɨɥɶɤɨ ɤ 

ɱɟɬɜɟɪɬɨɦɭ ɢ ɩɹɬɨɦɭ ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ ɢ ɧɟ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɜɪɟɞɧɵɯ 

ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɟɣ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪ ɩɨ 

ɫɤɥɚɞɢɪɨɜɚɧɢɸ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ.  

ɉɪɢ ɜɪɟɦɟɧɧɨɦ ɯɪɚɧɟɧɢɢ ɨɬɯɨɞɨɜ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ ɛɟɡ ɬɚɪɵ 

(ɧɚɜɚɥɨɦ, ɧɚɫɵɩɶɸ) ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɦɭɫɨɪɚ ɢɥɢ ɛɪɚɤɨɜɚɧɧɵɯ 

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. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ ɫɬɪɨɢɬɟɥɶɧɚɹ ɝɪɹɡɧɚɹ ɜɨɞɚ, ɰɟɦɟɧɬɧɨɟ 

ɦɨɥɨɱɤɨ ɟɠɟɞɧɟɜɧɨ ɫɨɛɢɪɚɟɬɫɹ ɜ ɩɟɪɟɞɜɢɠɧɵɟ ɨɬɫɬɨɣɧɢɤɢ, ɚ ɡɚɬɟɦ ɜɵɜɨɡɢɬɫɹ 

ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɫɜɚɥɤɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɬɟɦ ɫɚɦɵɦ ɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ 

ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ. 

ɂɡ ɜɫɟɝɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɟɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɩɨɪɟɤɨɦɟɧɞɨɜɚɬɶ ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɤ ɪɟɚɥɢɡɚɰɢɢ ɫ ɭɱɟɬɨɦ ɫɨɛɥɸɞɟɧɢɹ ɜɫɟɯ 

ɬɪɟɛɨɜɚɧɢɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 

7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 

Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɩɨɫɬɪɨɟɧ ɜ ɝɨɪɨɞɟ Ⱥɛɚɤɚɧɟ, ɜ IV  ɠɢɥɨɦ ɪɚɣɨɧɟ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɭɥɢɰɵ 

Ʉɚɬɚɧɨɜɚ ɢ ɩɪɨɫɩɟɤɬɚ Ʌɟɧɢɧɚ, ɪɹɞɨɦ ɫ ɩɚɪɤɨɦ ɤɭɥɶɬɭɪɵ ɢ ɨɬɞɵɯɚ ɹɜɥɹɟɬɫɹ 
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ɩɪɢɨɪɢɬɟɬɧɨɣ ɡɚɞɚɱɟɣ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɨɥɨɠɟɧɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɞɨɫɭɝɨɜɵɣ ɰɟɧɬɪ – ɷɬɨ ɞɜɭɯɷɬɚɠɧɨɟ ɛɟɫɤɚɪɤɚɫɧɨɟ ɡɞɚɧɢɟ. 

ȼɧɟɲɧɢɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɤɢɪɩɢɱɚ ɫ ɭɬɟɩɥɢɬɟɥɟɦ, ɮɭɧɞɚɦɟɧɬɵ ɫɛɨɪɧɵɟ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɤɪɵɲɚ ɫɤɚɬɧɚɹ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɩɪɨɮɥɢɫɬɚ. 

 

7.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ 

ɨɪɝɚɧɢɡɚɰɢɢ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1] ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɢ 

ɨɯɪɚɧɵ ɬɪɭɞɚ ɜɨɡɥɚɝɚɸɬɫɹ ɧɚ ɪɚɛɨɬɨɞɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɬɜɟɬɫɬɜɟɧɧɵɦ 

ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ 

ɬɪɭɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɰɢɨɧɚɥɶɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ.  

Ɋɚɛɨɬɨɞɚɬɟɥɶ ɨɛɹɡɚɧ ɧɚɡɧɚɱɢɬɶ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ 

ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɩɪɟɞɟɥɚɯ ɩɨɪɭɱɟɧɧɵɯ ɢɦ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ:  

- ɜ ɰɟɥɨɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ (ɪɭɤɨɜɨɞɢɬɟɥɶ, ɡɚɦɟɫɬɢɬɟɥɶ ɪɭɤɨɜɨɞɢɬɟɥɹ, 

ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ); 

- ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ (ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, 

ɡɚɦɟɫɬɢɬɟɥɶ ɪɭɤɨɜɨɞɢɬɟɥɹ); 

- ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ (ɧɚɱɚɥɶɧɢɤ ɰɟɯɚ, ɭɱɚɫɬɤɚ, 

ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɪɚɛɨɬ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɨɛɴɟɤɬɭ);  

- ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɭɤɨɜɨɞɢɬɟɥɶ ɫɥɭɠɛɵ 

ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ, ɷɧɟɪɝɟɬɢɤɚ ɢ ɬ.ɩ.);  

- ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɪɚɛɨɬ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 

ȼ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɨ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɜɟɪɨɤ, 

ɤɨɧɬɪɨɥɹ ɢ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɢ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, 

ɜɤɥɸɱɚɸɳɢɯ ɫɥɟɞɭɸɳɢɟ ɭɪɨɜɧɢ ɢ ɮɨɪɦɵ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ: 

- ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɧɢɤɚɦɢ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɢ ɰɟɥɨɫɬɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɣ, 
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ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɢ ɜ ɩɪɨɰɟɫɫɟ 

ɪɚɛɨɬɵ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɫɨɝɥɚɫɧɨ ɢɧɫɬɪɭɤɰɢɹɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 

- ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɨɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ, ɩɪɨɜɨɞɢɦɵɣ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ 

ɪɚɛɨɬ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ ɫɨɝɥɚɫɧɨ ɢɯ ɞɨɥɠɧɨɫɬɧɵɦ ɨɛɹɡɚɧɧɨɫɬɹɦ;

 - ɜɵɛɨɪɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ 

ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɩɪɟɞɩɪɢɹɬɢɹ, ɩɪɨɜɨɞɢɦɵɣ ɫɥɭɠɛɨɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɫɨɝɥɚɫɧɨ 

ɭɬɜɟɪɠɞɟɧɧɵɦ ɩɥɚɧɚɦ.  

 

7.2 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɭɱɚɫɬɤɨɜ 

ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ 

 

Ⱦɥɹ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɯɨɞɧɚɹ ɫ Ʉɉɉ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɜɨɪɨɬ 

ɜɴɟɡɞɚ, ɬɚɤ ɠɟ ɞɥɹ ɧɟɞɨɩɭɳɟɧɢɹ ɩɨɫɬɨɪɨɧɧɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɭɫɬɚɧɨɜɢɥɢ Ʉɉɉ 

ɧɚ ɜɵɟɡɞɧɵɯ ɜɨɪɨɬɚɯ (ɫɦ. ɫɬɪɨɣɝɟɧɩɥɚɧ ɧɚ ɥɢɫɬɟ 7 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ).  

Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ ɨɬɤɪɵɜɚɧɢɟ ɜɴɟɡɞɧɵɯ ɜɨɪɨɬ ɨɛɨɪɭɞɨɜɚɧɨ 

ɭɫɬɪɨɣɫɬɜɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɪɭɱɧɨɝɨ ɨɬɤɪɵɜɚɧɢɹ.  

ɋɬɜɨɪɱɚɬɵɟ ɜɨɪɨɬɚ ɞɥɹ ɜɴɟɡɞɚ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɢ ɜɵɟɡɞɚ ɫ ɧɟɟ ɨɬɤɪɵɜɚɸɬɫɹ 

ɜɧɭɬɪɶ. 

Ɉɬɤɪɵɬɵɟ ɩɥɨɳɚɞɤɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɭɫɬɪɨɟɧɵ ɫ ɬɜɟɪɞɵɦ ɢ 

ɪɨɜɧɵɦ ɩɨɤɪɵɬɢɟɦ ɫ ɭɤɥɨɧɨɦ ɞɥɹ ɫɬɨɤɚ ɜɨɞɵ, ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɨɬɞɟɥɶɧɨ ɨɬ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱦɥɹ ɨɬɜɨɞɚ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɬɟɪɪɢɬɨɪɢɹ ɨɛɟɫɩɟɱɟɧɚ ɧɚɞɥɟɠɚɳɢɦɢ 

ɫɬɨɤɚɦɢ. ɍɫɬɪɨɣɫɬɜɨ ɫɬɨɤɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɢ ɛɟɡɨɩɚɫɧɨɟ ɞɜɢɠɟɧɢɟ 

ɥɸɞɟɣ ɢ ɬɪɚɧɫɩɨɪɬɚ. 

ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɨɪɨɝ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɚɛɚɪɢɬɚɦ ɩɪɢɦɟɧɹɟɦɵɯ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɟɪɟɦɟɳɚɟɦɵɯ ɝɪɭɡɨɜ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɫ 

ɭɱɟɬɨɦ ɜɫɬɪɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ. Ɍɪɨɬɭɚɪɵ ɢɦɟɸɬ ɲɢɪɢɧɭ 1,5 ɦ. 

ȼɞɨɥɶ ɩɪɨɟɡɞɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ ɩɨ [34]. 
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ȼ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɢɥɢ ɩɪɢ ɩɥɨɯɨɣ ɜɢɞɢɦɨɫɬɢ ɦɟɫɬɚ ɞɜɢɠɟɧɢɹ ɥɸɞɟɣ, 

ɚ ɬɚɤɠɟ ɦɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɨɫɜɟɳɟɧɵ (ɪɚɫɱɟɬ ɜ 

ɩ.4) ɫɨɝɥɚɫɧɨ [35]. 

Ⱦɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɨɪɝɚɧɢɡɚɰɢɢ 

ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɟɪɟɞ ɜɴɟɡɞɨɦ ɧɚ 

ɬɟɪɪɢɬɨɪɢɸ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ. Ⱦɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɨɜ ɜ ɨɪɝɚɧɢɡɚɰɢɢ 

ɪɚɡɪɚɛɨɬɚɧɵ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ.  

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɢɤɚɡɨɦ 

ɪɭɤɨɜɨɞɢɬɟɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ ɬɢɩɚ ɬɪɚɧɫɩɨɪɬɚ, ɫɨɫɬɨɹɧɢɹ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɭɬɟɣ, ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɪɭɝɢɯ ɭɫɥɨɜɢɣ ɢ ɫɨɫɬɚɜɥɹɟɬ 5ɤɦ/ɱ. Ɂɧɚɤ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɴɟɡɞɟ 

(ɫɦ. ɫɬɪɨɣɝɟɧɩɥɚɧ ɧɚ ɥɢɫɬɟ 7 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ). 

 

7.3 Ɍɪɟɛɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ɇɚɬɟɪɢɚɥɵ (ɤɨɧɫɬɪɭɤɰɢɢ) ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɢ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ ɧɚ ɜɵɪɨɜɧɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɩɪɢɧɢɦɚɹ ɦɟɪɵ ɩɪɨɬɢɜ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ 

ɫɦɟɳɟɧɢɹ, ɩɪɨɫɚɞɤɢ, ɨɫɵɩɚɧɢɹ ɢ ɪɚɫɤɚɬɵɜɚɧɢɹ ɫɤɥɚɞɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ.  

Ɇɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ 

ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɭɤɥɚɞɵɜɚɬɶɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

- ɤɢɪɩɢɱ ɜ ɩɚɤɟɬɚɯ ɧɚ ɩɨɞɞɨɧɚɯ - ɧɟ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɹɪɭɫɚ, ɜ ɤɨɧɬɟɣɧɟɪɚɯ 

- ɜ ɨɞɢɧ ɹɪɭɫ, ɛɟɡ ɤɨɧɬɟɣɧɟɪɨɜ - ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 1,7 ɦ;  

- ɮɭɧɞɚɦɟɧɬɧɵɟ ɛɥɨɤɢ ɢ ɛɥɨɤɢ ɫɬɟɧ ɩɨɞɜɚɥɨɜ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɧɟ 

ɛɨɥɟɟ 2,6 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ ɩɪɨɤɥɚɞɤɚɦɢ; 

- ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɣ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 2,5 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ 

ɫ ɩɪɨɤɥɚɞɤɚɦɢ; 
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- ɪɢɝɟɥɢ ɢ ɤɨɥɨɧɧɵ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɞɨ 2 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ 

ɩɪɨɤɥɚɞɤɚɦɢ; 

Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ (ɫɬɟɥɥɚɠɚɦɢ) ɧɚ ɫɤɥɚɞɚɯ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɯɨɞɵ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ ɢ ɩɪɨɟɡɞɵ, ɲɢɪɢɧɚ ɤɨɬɨɪɵɯ 

ɡɚɜɢɫɢɬ ɨɬ ɝɚɛɚɪɢɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɤɥɚɞ. ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɨɬɜɟɞɟɧɵ ɦɟɫɬɚ ɩɨɞ 

ɞɜɚ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɚ ɨɩ ɛɨɤɚɦ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ(ɫɦ. ɥɢɫɬ 

7 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ). 

ɉɪɢɫɥɨɧɹɬɶ (ɨɩɢɪɚɬɶ) ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ ɤ ɡɚɛɨɪɚɦ, ɞɟɪɟɜɶɹɦ ɢ 

ɷɥɟɦɟɧɬɚɦ ɜɪɟɦɟɧɧɵɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 

7.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ 

 

ɉɥɨɳɚɞɤɢ ɞɥɹ ɩɨɝɪɭɡɨɱɧɵɯ ɢ ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɩɥɚɧɢɪɨɜɚɧɵ ɢ ɢɦɟɬɶ ɭɤɥɨɧ ɧɟ ɛɨɥɟɟ 5°, ɚ ɢɯ ɪɚɡɦɟɪɵ ɢ ɩɨɤɪɵɬɢɟ - 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɟɤɬɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. ȼ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɫɬɚɯ 

ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚɞɩɢɫɢ: "ȼɴɟɡɞ", "ȼɵɟɡɞ", "Ɋɚɡɜɨɪɨɬ" ɢ ɞɪ.  

Ⱦɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɹɯ ɤ ɧɢɦ ɞɨɥɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ 

ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɞɨɪɨɠɧɵɦɢ ɡɧɚɤɚɦɢ ɢ ɭɤɚɡɚɬɟɥɹɦɢ ɩɨ [34]. 

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɥɨɳɚɞɤɚɯ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɜɬɨɦɨɛɢɥɹɦɢ, ɫɬɨɹɳɢɦɢ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ (ɜ ɝɥɭɛɢɧɭ), 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1ɦ, ɚ ɦɟɠɞɭ ɚɜɬɨɦɨɛɢɥɹɦɢ, ɫɬɨɹɳɢɦɢ ɪɹɞɨɦ (ɩɨ 

ɮɪɨɧɬɭ), - ɧɟ ɦɟɧɟɟ 1,5ɦ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɨ ɩɪɟɞɟɥɶɧɵɯ ɧɨɪɦɚɯ ɩɟɪɟɧɨɫɤɢ 

ɬɹɠɟɫɬɟɣ ɢ ɞɨɩɭɫɤɟ ɪɚɛɨɬɧɢɤɨɜ ɤ ɜɵɩɨɥɧɟɧɢɸ ɷɬɢɯ ɪɚɛɨɬ. 

Ɉɫɜɟɳɟɧɧɨɫɬɶ ɩɨɦɟɳɟɧɢɣ ɢ ɩɥɨɳɚɞɨɤ, ɝɞɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ, ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɰɢɨɧɚɥɶɧɵɯ 

ɫɬɚɧɞɚɪɬɨɜ. 
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ɉɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢ ɩɨɦɨɳɢ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɥɢɰɚ, ɧɚɡɧɚɱɟɧɧɨɝɨ ɩɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ, ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɤɪɚɧɚɦɢ.  

Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɨɛɹɡɚɧ 

ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɬɚɤɟɥɚɠɚ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɩɨɞɦɨɫɬɟɣ ɢ ɩɪɨɱɟɝɨ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ, ɚ 

ɬɚɤɠɟ ɪɚɡɴɹɫɧɢɬɶ ɪɚɛɨɬɧɢɤɚɦ ɢɯ ɨɛɹɡɚɧɧɨɫɬɢ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ, ɡɧɚɱɟɧɢɟ ɩɨɞɚɜɚɟɦɵɯ ɫɢɝɧɚɥɨɜ ɢ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ, 

ɩɨɞɚɧɧɨɝɨ ɤ ɩɨɝɪɭɡɤɟ (ɪɚɡɝɪɭɡɤɟ). 

Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɫɩɨɫɨɛ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ 

ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɝɪɭɡɨɜ ɜɟɫɨɦ ɛɨɥɟɟ 50 ɤɝ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɞɴɟɦɟ ɝɪɭɡɨɜ ɧɚ 

ɜɵɫɨɬɭ ɛɨɥɟɟ 2 ɦ. 

ȼ ɦɟɫɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɢ ɜ ɡɨɧɟ ɪɚɛɨɬɵ 

ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɡɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ɷɬɢɦ ɪɚɛɨɬɚɦ. 

ɉɟɪɟɞ ɩɨɝɪɭɡɤɨɣ ɢɥɢ ɪɚɡɝɪɭɡɤɨɣ ɩɚɧɟɥɟɣ, ɛɥɨɤɨɜ ɢ ɞɪɭɝɢɯ ɫɛɨɪɧɵɯ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɦɨɬɪɟɧɵ, 

ɨɱɢɳɟɧɵ ɨɬ ɪɚɫɬɜɨɪɚ ɢɥɢ ɛɟɬɨɧɚ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɪɚɜɥɟɧɵ ɛɟɡ 

ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɨɩɚɫɧɵɯ ɝɪɭɡɨɜ 

ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬɚɯ ɩɪɢ ɧɚɥɢɱɢɢ ɞɚɧɧɵɯ ɨ 

ɤɥɚɫɫɟ ɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɢ ɭɤɚɡɚɧɢɣ 

ɨɬɩɪɚɜɢɬɟɥɹ ɝɪɭɡɚ ɩɨ ɫɨɛɥɸɞɟɧɢɸ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

7.5 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ. Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ (ɪɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɣ, ɤɨɬɥɨɜɚɧɨɜ, ɩɨɞɝɨɬɨɜɤɚ ɹɦ ɞɥɹ 

ɨɩɨɪ) ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɩɨ ɭɬɜɟɪɠɞɟɧɧɵɦ ɱɟɪɬɟɠɚɦ, ɜ ɤɨɬɨɪɵɯ 

ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɜɫɟ ɩɨɞɡɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɞɨɥɶ 

ɬɪɚɫɫɵ ɥɢɧɢɢ ɫɜɹɡɢ ɢɥɢ ɩɟɪɟɫɟɤɚɸɳɢɟ ɟɟ ɜ ɩɪɟɞɟɥɚɯ ɪɚɛɨɱɟɣ ɡɨɧɵ. ɉɪɢ 
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ɩɪɢɛɥɢɠɟɧɢɢ ɤ ɥɢɧɢɹɦ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ 

ɜɵɩɨɥɧɹɬɶɫɹ ɩɨɞ ɧɚɛɥɸɞɟɧɢɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢɥɢ ɦɚɫɬɟɪɚ, ɚ ɜ ɨɯɪɚɧɧɨɣ 

ɡɨɧɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ - ɩɨɞ ɧɚɛɥɸɞɟɧɢɟɦ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɪɝɚɧɢɡɚɰɢɣ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɷɬɢ ɫɨɨɪɭɠɟɧɢɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ: 

1. ɉɨɥɭɱɢɬɶ ɡɚɞɚɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ ɭ ɛɪɢɝɚɞɢɪɚ ɢɥɢ 

ɪɭɤɨɜɨɞɢɬɟɥɹ. 

2. ɉɨɞɝɨɬɨɜɢɬɶ ɢ ɩɨɞɨɛɪɚɬɶ ɢɧɫɬɪɭɦɟɧɬ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɨɫɧɚɫɬɤɭ, 

ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ, ɩɪɨɜɟɪɢɬɶ ɢɯ ɢɫɩɪɚɜɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

3. ɇɚɞɟɬɶ ɤɚɫɤɭ, ɫɩɟɰɨɞɟɠɞɭ ɢ ɫɩɟɰɨɛɭɜɶ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɪɚɡɰɚ. 

ɉɨɞɝɨɬɨɜɢɬɶ ɫɩɟɰɢɚɥɶɧɵɣ ɩɨɹɫ (ɩɪɢ ɪɚɛɨɬɟ ɜ ɤɨɬɥɨɜɚɧɚɯ), ɜɢɛɪɨɡɚɳɢɬɧɵɟ 

ɩɟɪɱɚɬɤɢ ɢ ɡɚɳɢɬɧɵɟ ɨɱɤɢ - ɩɪɢ ɪɵɯɥɟɧɢɢ ɝɪɭɧɬɚ ɫ ɩɨɦɨɳɶɸ ɨɬɛɨɣɧɨɝɨ 

ɦɨɥɨɬɤɚ ɢ ɪɚɛɨɬɟ ɫ ɞɪɭɝɢɦ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬɨɦ. 

4. ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢ ɩɨɞɯɨɞɵ ɤ ɧɟɦɭ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

5. ɉɪɨɣɬɢ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

1. ɒɭɪɮɵ, ɤɨɬɥɨɜɚɧɵ, ɬɪɚɧɲɟɢ, ɹɦɵ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɜ ɦɟɫɬɚɯ 

ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɩɟɲɟɯɨɞɨɜ, ɞɨɥɠɧɵ ɨɝɪɚɠɞɚɬɶɫɹ ɳɢɬɚɦɢ ɫ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɧɚɞɩɢɫɹɦɢ, ɚ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ - ɫ ɫɢɝɧɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. 

ɉɨɞɯɨɞɵ ɱɟɪɟɡ ɬɪɚɧɲɟɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɦɨɫɬɤɚɦɢ ɫ ɩɟɪɢɥɚɦɢ. 

2. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɶ ɢɥɢ ɛɪɢɝɚɞɢɪ ɨɛɹɡɚɧɵ ɩɨɫɬɨɹɧɧɨ 

ɜɟɫɬɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɬɤɨɫɨɜ ɤɨɬɥɨɜɚɧɨɜ, ɩɪɢɧɢɦɚɹ ɜ ɧɟɨɛɯɨɞɢɦɵɯ 

ɫɥɭɱɚɹɯ ɦɟɪɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɯ ɨɛɜɚɥɨɜ. 

3. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɟɦɥɹɧɵɯ ɦɚɲɢɧ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ 

ɪɚɛɨɬɧɢɤɚɦ ɡɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɞɢɬɶɫɹ ɢɥɢ ɜɵɩɨɥɧɹɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɪɚɛɨɬɵ ɜ ɡɨɧɟ 

ɞɟɣɫɬɜɢɹ ɷɤɫɤɚɜɚɬɨɪɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɟɟ 10 ɦ ɨɬ ɦɟɫɬɚ ɞɟɣɫɬɜɢɹ ɟɝɨ ɤɨɜɲɚ. 
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Ɉɱɢɳɚɬɶ ɤɨɜɲ ɨɬ ɧɚɥɢɩɲɟɝɨ ɝɪɭɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɩɪɢ ɨɩɭɳɟɧɧɨɦ 

ɩɨɥɨɠɟɧɢɢ ɤɨɜɲɚ. 

4. ɉɨɝɪɭɡɤɚ ɝɪɭɧɬɚ ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɵ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɨ ɫɬɨɪɨɧɵ 

ɡɚɞɧɟɝɨ ɢɥɢ ɛɨɤɨɜɨɝɨ ɛɨɪɬɚ. 

5. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɦɟɠɞɭ ɡɟɦɥɟɪɨɣɧɨɣ ɦɚɲɢɧɨɣ ɢ 

ɬɪɚɧɫɩɨɪɬɧɵɦ ɫɪɟɞɫɬɜɨɦ. 

6. Ɋɚɡɛɨɪɤɭ ɤɪɟɩɥɟɧɢɣ ɫɬɟɧɨɤ ɜ ɜɵɟɦɤɚɯ, ɤɨɬɥɨɜɚɧɚɯ ɢ ɬɪɚɧɲɟɹɯ ɫɥɟɞɭɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɧɢɡɭ ɜɜɟɪɯ ɩɨ ɦɟɪɟ ɡɚɫɵɩɤɢ ɬɪɚɧɲɟɢ ɢɥɢ 

ɤɨɬɥɨɜɚɧɚ ɝɪɭɧɬɨɦ. 

 

7.6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ 

 

ɇɚ ɭɱɚɫɬɤɟ (ɡɚɯɜɚɬɤɟ), ɝɞɟ ɜɟɞɭɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ 

ɞɪɭɝɢɟ ɪɚɛɨɬɵ. 

ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɧɚɯɨɠɞɟɧɢɟɦ ɥɸɞɟɣ ɜ ɨɞɧɨɣ ɡɚɯɜɚɬɤɟ (ɭɱɚɫɬɤɟ) ɧɚ ɷɬɚɠɚɯ (ɹɪɭɫɚɯ), ɧɚɞ 

ɤɨɬɨɪɵɦɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ, ɭɫɬɚɧɨɜɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ 

ɷɥɟɦɟɧɬɨɜ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɠɞɨɝɨ ɜɵɲɟɥɟɠɚɳɟɝɨ ɷɬɚɠɚ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɩɪɨɟɤɬɭ ɢ 

ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ (ɪɚɫɬɜɨɪɨɦ) ɫɬɵɤɨɜ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɱɧɨɫɬɢ, 

ɭɤɚɡɚɧɧɨɣ ɜ ɉɉP. 

Ɇɨɧɬɚɠ ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɟɣ ɢ ɩɥɨɳɚɞɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɦɨɧɬɚɠɨɦ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ. ɇɚ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɚɯ 

ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɝɪɚɠɞɟɧɢɹ. 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢɥɢ ɫɨɨɪɭɠɟɧɢɣ ɦɨɧɬɚɠɧɢɤɢ 

ɧɚɯɨɞɹɬɫɹ ɧɚ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ 

ɫɪɟɞɫɬɜɚɯ ɩɨɞɦɚɳɢɜɚɧɢɹ. 
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ɇɚɜɟɫɧɵɟ ɦɨɧɬɚɠɧɵɟ ɩɥɨɳɚɞɤɢ, ɥɟɫɬɧɢɰɵ ɢ ɞɪɭɝɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ ɜɵɫɨɬɟ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ 

ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɞɨ ɢɯ ɩɨɞɴɟɦɚ. 

ɋɬɪɨɩɨɜɤɚ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɦɟɫɬɚɯ, ɭɤɚɡɚɧɧɵɯ ɜ 

ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ, ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɯ ɩɨɞɴɟɦ ɢ ɩɨɞɚɱɭ ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ ɜ 

ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɜ ɨɬɤɪɵɬɵɯ ɦɟɫɬɚɯ 

ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 15ɦ/ɫ ɢ ɛɨɥɟɟ, ɩɪɢ ɝɨɥɨɥɟɞɟ, ɝɪɨɡɟ ɢɥɢ ɬɭɦɚɧɟ, 

ɢɫɤɥɸɱɚɸɳɢɯ ɜɢɞɢɦɨɫɬɶ ɜ ɩɪɟɞɟɥɚɯ ɮɪɨɧɬɚ ɪɚɛɨɬ. 

 

7.7 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɛɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ [5], ɚ ɬɚɤɠɟ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ 

ɢ ɫɜɨɞɨɜ ɩɪɚɜɢɥ. 

ȼ ɦɟɫɬɚɯ, ɫɨɞɟɪɠɚɳɢɯ ɝɨɪɸɱɢɟ ɢɥɢ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ 

ɦɚɬɟɪɢɚɥɵ, ɤɭɪɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɩɪɟɳɟɧɨ, ɚ ɩɨɥɶɡɨɜɚɧɢɟ ɨɬɤɪɵɬɵɦ ɨɝɧɟɦ 

ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɪɚɞɢɭɫɟ ɛɨɥɟɟ 50ɦ. 

ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɧɚɤɚɩɥɢɜɚɬɶ ɧɚ ɩɥɨɳɚɞɤɚɯ ɝɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ (ɠɢɪɧɵɟ 

ɦɚɫɥɹɧɵɟ ɬɪɹɩɤɢ, ɨɩɢɥɤɢ ɢɥɢ ɫɬɪɭɠɤɢ ɢ ɨɬɯɨɞɵ ɩɥɚɫɬɦɚɫɫ), ɢɯ ɫɥɟɞɭɟɬ 

ɯɪɚɧɢɬɶ ɜ ɡɚɤɪɵɬɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɬɟɣɧɟɪɚɯ ɜ ɛɟɡɨɩɚɫɧɨɦ ɦɟɫɬɟ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ, 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɨɯɨɞɵ ɤ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ 

ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟɝɞɚ ɫɜɨɛɨɞɧɵ ɢ ɨɛɨɡɧɚɱɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɡɧɚɤɚɦɢ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɞɨɫɭɝɨɜɨɝɨ ɰɟɧɬɪɚ ɜ ɝɨɪɨɞɟ 

Ⱥɛɚɤɚɧɟ Ɋɏ. 

Ȼɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ. 

Ȼɵɥɚ ɩɪɨɫɱɢɬɚɧɚ ɫɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ ɤɪɵɲɢ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɫɱɢɬɚɧ 

ɮɭɧɞɚɦɟɧɬ. ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɨɞɨɛɪɚɧɵ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ, 

ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɪɚɡɪɚɛɨɬɚɧ ɫɬɪɨɣɝɟɧɩɥɚɧ. ɋɨɫɬɚɜɥɟɧ 

ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ Grand Smeta. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫɨɫɬɚɜɢɥɚ 

36091104ɪɭɛɥɹ. ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ ɦɟɬɪɚ 27763 ɪɭɛɥɟɣ. Ɍɚɤɠɟ, 

ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, 

ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. 

ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/1200035529 

http://docs.cntd.ru/document/1200111003
http://docs.cntd.ru/document/1200035529
http://docs.cntd.ru/document/1200035529
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18. ɎȿɊ-2001-06. Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɨɥɢɬɧɵɟ. 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 09-03-2004 // ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ 

ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : http://docs.cntd.ru/document/1200035529 

19. ɎȿɊ-2001-15. Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 09-

03-2004 // ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ 

«Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : 

http://docs.cntd.ru/document/1200035529 

20. ɎȿɊ-2001-12. Ʉɪɨɜɥɢ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 09-03-2004 // 

ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ «Ɍɟɯɷɤɫɩɟɪɬ». - 

ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://docs.cntd.ru/document/1200035529 

21. ɎȿɊ-2001-15. Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 09-

03-2004 // ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ 

«Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://docs.cntd.ru/document/1200035528 

22. ɋɉ 51.13330.2011 "Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" Ƚɉ 

«ɐȿɇɌɊɂɇȼȿɋɌɩɪɨɟɤɬ».  Ɇɨɫɤɜɚ 2000 

23. ɉɢɫɶɦɨ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ №7484-ɂɎ/09 ɨɬ 

26.02.2021. «ɂɧɞɟɤɫɵ ɢɡɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɜɢɞɚɦ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɟɞɟɪɚɥɶɧɵɯ ɢ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ 

ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɧɚ I ɤɜɚɪɬɚɥ 2021 ɝɨɞɚ (ɛɟɡ ɇȾɋ)». 

24. ɆȾɋ 81-33.2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɟɥɢɱɢɧɟ ɨɩɪɟɞɟɥɟɧɢɸ 

ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ /Ƚɨɫɫɬɪɨɹ 

Ɋɨɫɫɢɢ/ ɨɬ 12 ɹɧɜɚɪɹ 2004 N 6 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 

http://docs.cntd.ru/document/1200034929 

25. ɆȾɋ 81- 25.2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 

ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ; [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ http://www.consultant.ru/document/cons/ 

http://docs.cntd.ru/document/1200035529
http://docs.cntd.ru/document/1200035529
http://docs.cntd.ru/document/1200035529
http://docs.cntd.ru/document/1200035528
http://docs.cntd.ru/document/901887306
http://docs.cntd.ru/document/901887306
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26. ɉɊɂɄȺɁ ɨɬ 4 ɚɜɝɭɫɬɚ 2020 ɝɨɞɚ N 421/ɩɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ɇɟɬɨɞɢɤɢ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɪɟɦɨɧɬɚ, ɫɧɨɫɚ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɛɨɬ ɩɨ ɫɨɯɪɚɧɟɧɢɸ 

ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

27. ɊȾɋ 82-802-96  ɉɪɚɜɢɥɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ 

ɬɪɭɞɧɨɭɫɬɪɚɧɢɦɵɯ ɩɨɬɟɪɶ ɢ ɨɬɯɨɞɨɜ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/871001051 

28. ɋɉ 2.1.7.1038-01 Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɢ 

ɫɨɞɟɪɠɚɧɢɸ ɩɨɥɢɝɨɧɨɜ ɞɥɹ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://docs.cntd.ru/document/901789953 

29. Ɇɟɬɨɞɢɤɚ ɈȾɇ-86 

30. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɛɚɡ ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ, Ɇɢɧɬɪɚɧɫɩɨɪɬɚ ɊɎ, 1998 ɝ 

31. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ), ɋ.,- ɉɟɬɟɪɛɭɪɝ, 1997 ɝ. 

32. Ɇɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɋ.,- 

ɉɟɬɟɪɛɭɪɝ, 1997 ɝ. 

33 ɋɉ 12-135-2003 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» 

34 ɋɌȻ 1140 «Ɂɧɚɤɢ ɞɨɪɨɠɧɵɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» 

35  ɉɉȻ 01-03 ɨɬ 18.06.03 №313 

36 ɎɁ ɨɬ 22 ɢɸɥɹ 2008 ɝ. N 123-ɎɁ "Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɬɪɟɛɨɜɚɧɢɹɯ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ" 

 

http://docs.cntd.ru/document/901866832
http://docs.cntd.ru/document/901866832
http://docs.cntd.ru/document/902111644
http://docs.cntd.ru/document/902111644


Гранд-СМЕТА

ɉɊɂɅɈɀȿɇɂȿ 2

Ⱦɨɫɭɝɨɜɵɣ ɰɟɧɬɪ ɜ IV ɠɢɥɨɦ ɪɚɣɨɧɟ ɝ. Ⱥɛɚɤɚɧɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɣɤɢ)

ɅɈɄАɅɖɇɕɃ ɋɆЕɌɇɕɃ ɊАɋɑЕɌ № 01
(ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ)

ɧɚ Ɉɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛъɟɤɬɚ)

Ɉɫɧɨɜɚɧɢɟ: 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ _______________________________________________________________________________________________ɪɭɛ.
ɋɪɟɞɫɬɜɚ  ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ _______________________________________________________________________________________________ɪɭɛ.
ɋɦɟɬɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ _______________________________________________________________________________________________ɱɟɥ.ɱɚɫ
ɋɨɫɬɚɜɥɟɧ(ɚ) ɜ ɬɟɤɭɳɢɯ (ɩɪɨɝɧɨɡɧɵɯ) ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ ______________

Ɉɫɧ.Ɂ/ɩ ɗɤ.Ɇɚɲ. Ɂ/ɩɆɟɯ Ɉɫɧ.Ɂ/ɩ ɗɤ.Ɇɚɲ. Ɂ/ɩɆɟɯ

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

1 ФЕɊ01-01-036-03 ɉɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɟɣ ɛɭɥɶɞɨɡɟɪɚɦɢ ɦɨɳɧɨɫɬɶɸ: 
132 ɤȼɬ (180 ɥ.ɫ.)

1000 ɦ2 
ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɚ 1 

ɩɪɨɯɨɞ 
ɛɭɥɶɞɨɡɟɪɚ

10
10000 / 1000

226.82 226.82 23.1 2268 2268 231

2 ФЕɊ01-01-009-01 Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɬɪɚɧɲɟɹɯ ɷɤɫɤɚɜɚɬɨɪɨɦ 
«ɨɛɪɚɬɧɚɹ ɥɨɩɚɬɚ» ɫ ɤɨɜɲɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 1 (1-
1,2) ɦ3 ɜ ɨɬɜɚɥ, ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ: 1

1000 ɦ3 ɝɪɭɧɬɚ 0,502
502 / 1000

16948.76 16948.76 1861.74 8508 8508 935

3 ФЕɊ01-01-033-02 Ɂɚɫɵɩɤɚ ɬɪɚɧɲɟɣ ɢ ɤɨɬɥɨɜɚɧɨɜ ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɝɪɭɧɬɚ ɞɨ 5 ɦ ɛɭɥɶɞɨɡɟɪɚɦɢ ɦɨɳɧɨɫɬɶɸ: 59 ɤȼɬ (80 
ɥ.ɫ.), ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ 2

1000 ɦ3 ɝɪɭɧɬɚ 0,268
268 / 1000

4742.23 4742.23 924.98 1271 1271 248

4 ФЕɊ01-02-005-01 ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɬɪɚɦɛɨɜɤɚɦɢ, 
ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ: 1-2

100 ɦ3 
ɭɩɥɨɬɧɟɧɧɨɝɨ 

ɝɪɭɧɬɚ

0,56
56 / 100

3480.75 960.85 2519.9 274.91 1949 538 1411 154

13996 538 13458 1568

2001

1053

17050

Ɋɚɡɞɟɥ 1. Ɂɟɦɥяɧыɟ ɪɚɛɨɬы

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ.

ȼɫɟɝɨ
ȼ ɬɨɦ ɱɢɫɥɟ

ȼɫɟɝɨ
ȼ ɬɨɦ ɱɢɫɥɟ№ ɩɩ Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥ.

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 Ɂɟɦɥяɧыɟ ɪɚɛɨɬы
Ɋɚɡɞɟɥ 2. Фɭɧɞɚɦɟɧɬы

___________________________40392360
___________________________1581817

_______________________________________________________________________________________________18721,62

Страница ϭ



Гранд-СМЕТА
1 2 3 4 5 6 7 8 9 10 11 12 13
5 ФЕɊ06-01-001-01 ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 100 ɦ3 ɛɟɬɨɧɚ, 

ɛɭɬɨɛɟɬɨɧɚ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ 

ɞɟɥɟ

0,186
18,6 / 100

526679.33 12621.96 14298.86 2184.57 97962 2348 2660 406

6 ФЕɊ07-01-001-01 ɍɤɥɚɞɤɚ ɛɥɨɤɨɜ ɢ ɩɥɢɬ ɥɟɧɬɨɱɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɢ 
ɝɥɭɛɢɧɟ ɤɨɬɥɨɜɚɧɚ ɞɨ 4 ɦ, ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɣ: ɞɨ 0,5 
ɬ

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

2,16
216 / 100

32159.75 5686.26 21704.29 2795.44 69465 12282 46881 6038

7 Фɋɋɐ-403-8014 Ȼɥɨɤɢ ɛɟɬɨɧɧɵɟ ɫɬɟɧ ɩɨɞɜɚɥɨɜ ɫɩɥɨɲɧɵɟ 
(ȽɈɋɌ13579-78): ɎȻɋ24-6-6-Ɍ /ɛɟɬɨɧ ȼ7,5 (Ɇ100), 
ɨɛɴɟɦ 0,815 ɦ3, ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 2,36 ɤɝ/

ɲɬ. 216 4249.57 917907

8 ФЕɊ08-01-003-01 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɫɬɟɧ, ɮɭɧɞɚɦɟɧɬɨɜ: ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ 
ɰɟɦɟɧɬɧɚɹ ɫ ɠɢɞɤɢɦ ɫɬɟɤɥɨɦ

100 ɦ2 
ɢɡɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

1,12
112 / 100

17388.73 2929.39 313.48 19475 3281 351

9 ФЕɊ08-01-003-07 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɛɨɤɨɜɚɹ ɨɛɦɚɡɨɱɧɚɹ ɛɢɬɭɦɧɚɹ ɜ 2 
ɫɥɨɹ ɩɨ ɜɵɪɨɜɧɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɭɬɨɜɨɣ ɤɥɚɞɤɢ, 
ɤɢɪɩɢɱɭ, ɛɟɬɨɧɭ

100 ɦ2 
ɢɡɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

5,58
558 / 100

10572.42 1812.47 682.61 58994 10114 3809

1163803 28025 53701 6444

43050

28078

1234931

10 ФЕɊ08-02-001-01 Ʉɥɚɞɤɚ ɫɬɟɧ ɤɢɪɩɢɱɧɵɯ ɧɚɪɭɠɧɵɯ: ɩɪɨɫɬɵɯ ɩɪɢ 
ɜɵɫɨɬɟ ɷɬɚɠɚ ɞɨ 4 ɦ

1 ɦ3 ɤɥɚɞɤɢ 981 8008.65 403.38 310.69 48.55 7856486 395716 304787 47628

11 ФЕɊ08-02-001-07 Ʉɥɚɞɤɚ ɫɬɟɧ ɤɢɪɩɢɱɧɵɯ ɜɧɭɬɪɟɧɧɢɯ: ɩɪɢ ɜɵɫɨɬɟ 
ɷɬɚɠɚ ɞɨ 4 ɦ

1 ɦ3 ɤɥɚɞɤɢ 184.3 8031.4 389.27 310.69 48.55 1480187 71742 57260 8948

12 ФЕɊ08-02-002-03 Ʉɥɚɞɤɚ ɩɟɪɟɝɨɪɨɞɨɤ ɢɡ ɤɢɪɩɢɱɚ: ɚɪɦɢɪɨɜɚɧɧɵɯ 
ɬɨɥɳɢɧɨɣ ɜ 1/2 ɤɢɪɩɢɱɚ ɩɪɢ ɜɵɫɨɬɟ ɷɬɚɠɚ ɞɨ 4 ɦ

100 ɦ2 
ɩɟɪɟɝɨɪɨɞɨɤ (ɡɚ 

ɜɵɱɟɬɨɦ 
ɩɪɨɟɦɨɜ)

5,416
541,6 / 100

110867.83 13049.43 3278.56 498.86 600460 70676 17757 2702

13 ФЕɊ15-01-081-02 ɍɬɟɩɥɟɧɢɟ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɡɞɚɧɢɣ ɩɨ ɫɢɫɬɟɦɟ "Шɭɛɚ-
Ƚɥɢɦɫ" ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɶɧɵɯ ɢ 
ɦɟɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ ɬɨɥɳɢɧɨɣ 50 ɦɦ ɫ ɥɸɥɶɤɢ

1 ɦ2 1962 3408.74 243 678.75 6687948 476766 1331708

14 ФЕɊ07-01-021-01 ɍɤɥɚɞɤɚ ɩɟɪɟɦɵɱɟɤ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɦɚɫɫɟ 
ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɞɚɧɢɢ: ɞɨ 5 ɬ, ɦɚɫɫɚ 
ɩɟɪɟɦɵɱɤɢ ɞɨ 0,7 ɬ

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

2,16
216 / 100

36444.92 7601.94 27838.25 4349.72 78721 16420 60131 9395

15 Фɋɋɐ-403-2233 ɉɟɪɟɦɵɱɤɚ ɛɚɥɨɱɧɚɹ: ɫ ɱɟɬɜɟɪɬɶɸ 2ɉȽ44-31 /ɛɟɬɨɧ 
ȼ15 (Ɇ200), ɨɛɴɟɦ 0,359 ɦ3, ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 51,81 
ɤɝ/ (ɫɟɪɢɹ 1.038.1-1 ɜɵɩ. 3)

ɲɬ. 216 7538.03 1628214

18332016 1031320 1771643 68673

1263007

762094

20357117

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 Фɭɧɞɚɦɟɧɬы
Ɋɚɡɞɟɥ 3. ɋɬɟɧы

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 ɋɬɟɧы
Ɋɚɡɞɟɥ 4. ɉɟɪɟɤɪыɬɢя
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16 ФЕɊ07-01-029-01 ɍɤɥɚɞɤɚ ɜ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɹɯ ɩɥɢɬ ɛɟɡɛɚɥɨɱɧɵɯ 
ɩɟɪɟɤɪɵɬɢɣ: ɧɚɞɤɨɥɨɧɧɵɯ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɦɚɫɫɟ 
ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɞɚɧɢɢ ɞɨ 5 ɬ

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,7
70 / 100

230905.27 39447.22 55655.29 7250.35 161634 27613 38959 5075

17 Фɋɋɐ-403-2101 ɉɥɢɬɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɦ3 240 10518.3 2524392
2686026 27613 38959 5075

42494

27785

2756305

18 ФЕɊ07-01-047-06 ɍɫɬɚɧɨɜɤɚ ɥɟɫɬɧɢɱɧɵɯ ɩɥɨɳɚɞɨɤ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ 
ɦɚɫɫɟ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɞɚɧɢɢ ɞɨ 8 ɬ ɫ 
ɨɩɢɪɚɧɢɟɦ: ɧɚ ɫɬɟɧɭ ɢ ɛɚɥɤɭ

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,04
4 / 100

94650.68 23951.88 46326.01 6641.09 3786 958 1853 266

19 Фɋɋɐ-445-1287 ɉɥɨɳɚɞɤɢ ɥɟɫɬɧɢɱɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɦɚɪɤɚ Ʌɉ 
/ɛɟɬɨɧ ȼ22,5 (Ɇ300), ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 167,2 ɤɝ/ 
(ɫɟɪɢɹ ȽɆɋ-1)

ɦ3 2.4 30653.38 73568

20 ФЕɊ07-01-047-07 ɍɫɬɚɧɨɜɤɚ ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɟɣ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ 
ɦɚɫɫɟ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɞɚɧɢɢ ɞɨ 8 ɬ

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,04
4 / 100

121840.21 28020.93 68656.09 9982.32 4874 1121 2746 399

21 Фɋɋɐ-445-1299 Ɇɚɪɲɢ ɥɟɫɬɧɢɱɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɦɚɪɤɚ ɅɆ 
/ɛɟɬɨɧ ȼ30 (Ɇ400), ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 119,52 ɤɝ/ 
(ɫɟɪɢɹ ɄɍȻ-2,5)

ɦ3 3.67 30664.53 112539

194767 2079 4599 665

3567

2332

200666

22 ФЕɊ12-01-013-03 ɍɬɟɩɥɟɧɢɟ ɩɨɤɪɵɬɢɣ ɩɥɢɬɚɦɢ: ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ 
ɢɥɢ ɩɟɪɥɢɬɚ ɧɚ ɛɢɬɭɦɧɨɣ ɦɚɫɬɢɤɟ ɜ ɨɞɢɧ ɫɥɨɣ

100 ɦ2 
ɭɬɟɩɥɹɟɦɨɝɨ 

ɩɨɤɪɵɬɢɹ

6,5
650 / 100

42357.1 3893.48 1188.93 66.8 275321 25308 7728 434

23 ФЕɊ12-01-013-04 ɍɬɟɩɥɟɧɢɟ ɩɨɤɪɵɬɢɣ ɩɥɢɬɚɦɢ: ɧɚ ɤɚɠɞɵɣ 
ɩɨɫɥɟɞɭɸɳɢɣ ɫɥɨɣ ɞɨɛɚɜɥɹɬɶ ɤ ɪɚɫɰɟɧɤɟ 12-01-013-
03

100 ɦ2 
ɭɬɟɩɥɹɟɦɨɝɨ 

ɩɨɤɪɵɬɢɹ

6,5
650 / 100

39723.75 3014.53 1137.68 66.8 258204 19594 7395 434

24 ФЕɊ10-01-002-01 ɍɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥ 1 ɦ3 ɞɪɟɜɟɫɢɧɵ 
ɜ ɤɨɧɫɬɪɭɤɰɢɢ

25.4 20683.02 1799.71 343.6 18.25 525349 45713 8727 464

25 ФЕɊɪ58-12-2 ɍɫɬɪɨɣɫɬɜɨ ɨɛɪɟɲɟɬɤɢ ɫ ɩɪɨɡɨɪɚɦɢ ɢɡ ɞɨɫɨɤ ɢ 
ɛɪɭɫɤɨɜ ɩɨɞ ɤɪɨɜɥɸ: ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ

100 ɦ2 6,8
680 / 100

15883.71 1523.98 238.86 38.84 108009 10363 1624 264

26 ФЕɊ26-02-014-01 Ɉɝɧɟɡɚɳɢɬɧɨɟ ɩɨɤɪɵɬɢɟ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɦɚɧɫɚɪɞ ɢ ɷɥɟɦɟɧɬɨɜ ɤɪɨɜɥɢ ɫɨɫɬɚɜɨɦ «ȺɌɌɂɄ»

100 ɦ2 
ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ

12,5
1250 / 100

33303.54 3418.36 1321.98 416294 42730 16525

27 ФЕɊ12-01-015-03 ɍɫɬɪɨɣɫɬɜɨ ɩɚɪɨɢɡɨɥɹɰɢɢ: ɩɪɨɤɥɚɞɨɱɧɨɣ ɜ ɨɞɢɧ 
ɫɥɨɣ

100 ɦ2 
ɢɡɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

6,5
650 / 100

8556.77 615.99 285.79 15.82 55619 4004 1858 103

28 Ɍɋɋɐ-101-4134 ɉɥɟɧɤɚ ɩɨɞɤɪɨɜɟɥɶɧɚɹ ɚɧɬɢɤɨɧɞɟɧɫɚɬɧɚɹ 
(ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɚɹ) ɬɢɩɚ ɘɌȺɄɈɇ

ɦ2 650 113.45 73743

29 ФЕɊ12-01-023-02 ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɥɢ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɥɢɫɬɨɜ ɩɨ 
ɝɨɬɨɜɵɦ ɩɪɨɝɨɧɚɦ: ɫɪɟɞɧɟɣ ɫɥɨɠɧɨɫɬɢ

100 ɦ2 ɤɪɨɜɥɢ 6,5
650 / 100

93653.06 3202.51 1036.01 95.92 608745 20816 6734 623

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 Ʌɟɫɬɧɢɰы

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 4 ɉɟɪɟɤɪыɬɢя
Ɋɚɡɞɟɥ 5. Ʌɟɫɬɧɢɰы

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ

Ɋɚɡɞɟɥ 6. Ʉɪыɲɚ, ɤɪɨɜɥя
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30 Ɍɋɋɐ-101-4136 Ɇɟɬɚɥɥɨɩɪɨɮɢɥɶɧɵɣ ɥɢɫɬ ɦ2 650 710.03 461520
31 ФЕɊ12-01-008-01 ɍɫɬɪɨɣɫɬɜɨ ɨɛɞɟɥɨɤ ɧɚ ɮɚɫɚɞɚɯ (ɧɚɪɭɠɧɵɟ 

ɩɨɞɨɤɨɧɧɢɤɢ, ɩɨɹɫɤɢ, ɛɚɥɤɨɧɵ ɢ ɞɪ.): ɜɤɥɸɱɚɹ 
ɜɨɞɨɫɬɨɱɧɵɟ ɬɪɭɛɵ, ɫ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ 
ɬɪɭɛ

100 ɦ2 ɮɚɫɚɞɚ 
(ɛɟɡ ɜɵɱɟɬɚ 

ɩɪɨɟɦɨɜ)

8 9497.67 1027.56 23.55 75981 8220 188

32 Ɍɋɋɐ-301-5836 Ɍɪɭɛɚ ɜɨɞɨɫɬɨɱɧɚɹ Ɇɉ, ɪɚɡɦɟɪ 76ɯ102ɯ2000 ɦɦ ɲɬ. 20 1492.88 29858

33 Ɍɋɋɐ-301-5839 Ⱦɟɪɠɚɬɟɥɶ ɬɪɭɛɵ (ɧɚ ɤɢɪɩɢɱ) Ɇɉ, ɪɚɡɦɟɪ 76ɯ102 ɦɦ ɲɬ. 20 298.56 5971

34 Ɍɋɋɐ-301-5826 ɀɟɥɨɛ ɜɨɞɨɫɬɨɱɧɵɣ Ɇɉ, ɪɚɡɦɟɪ 120ɯ86ɯ3000 ɦɦ ɲɬ. 32 1957.21 62631

35 Ɍɋɋɐ-301-5834 ȼɨɪɨɧɤɚ ɜɵɩɭɫɤɧɚɹ Ɇɉ, ɪɚɡɦɟɪ 76ɯ102 ɦɦ 10 ɲɬ. 0,5
5 / 10

2322.12 1161

2958406 176748 50779 2322

201482

117609

3277497

36 ФЕɊ10-01-027-02 ɍɫɬɚɧɨɜɤɚ ɜ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɛɥɨɤɨɜ 
ɨɤɨɧɧɵɯ ɫ ɩɟɪɟɩɥɟɬɚɦɢ: ɫɩɚɪɟɧɧɵɦɢ ɜ ɫɬɟɧɚɯ 
ɩɥɨɳɚɞɶɸ ɩɪɨɟɦɚ ɛɨɥɟɟ 2 ɦ2

100 ɦ2 ɩɪɨɟɦɨɜ 0,9212
(0,6*0,8*4+1,2*2*6+1,7*2*17+6

*3) / 100

376147.71 9521.31 4814.59 458.76 346507 8771 4435 423

37 ФЕɊ10-01-039-01 ɍɫɬɚɧɨɜɤɚ ɛɥɨɤɨɜ ɜ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɞɜɟɪɧɵɯ 
ɩɪɨɟɦɚɯ: ɜ  ɫɬɟɧɚɯ, ɩɥɨɳɚɞɶ ɩɪɨɟɦɚ ɞɨ 3 ɦ2

100 ɦ2 ɩɪɨɟɦɨɜ 0,3864
(2,1*1,4*6+2,1*0,9*8+2,1*0,7*4

) / 100

221344.05 7388.79 9086.01 1176.07 85527 2855 3511 454

Н, З 1. 101-9411 ɋɤɨɛɹɧɵɟ ɢɡɞɟɥɢɹ ɤɨɦɩɥ. 1
0,3864

Н, 
Уɞ

2. 101-9411 ɋɤɨɛɹɧɵɟ ɢɡɞɟɥɢɹ ɤɨɦɩɥ. 0

432034 11626 7946 877

14754

7877

454665

38 ФЕɊ11-01-006-01 ɍɫɬɪɨɣɫɬɜɨ ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɩɨɥɢɦɟɪɰɟɦɟɧɬɧɵɦ 
ɫɨɫɬɚɜɨɦ ɬɨɥɳɢɧɨɣ ɫɥɨɹ 30 ɦɦ: ɧɚ ȽɄɀ-10

100 ɦ2 
ɩɨɜɟɪɯɧɨɫɬɢ

13
1300 / 100

42721.02 6902.25 11481.13 1280.27 555373 89729 149255 16644

39 ФЕɊ11-01-011-01 ɍɫɬɪɨɣɫɬɜɨ ɫɬɹɠɟɤ: ɰɟɦɟɧɬɧɵɯ ɬɨɥɳɢɧɨɣ 20 ɦɦ 100 ɦ2 ɫɬɹɠɤɢ 0,26
(1300*0,02) / 100

13350.33 2820.25 397.72 154.18 3471 733 103 40

40 ФЕɊ11-01-027-02 ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɧɚ ɰɟɦɟɧɬɧɨɦ ɪɚɫɬɜɨɪɟ ɢɡ 
ɩɥɢɬɨɤ: ɤɟɪɚɦɢɱɟɫɤɢɯ ɞɥɹ ɩɨɥɨɜ ɦɧɨɝɨɰɜɟɬɧɵɯ

100 ɦ2 ɩɨɤɪɵɬɢɹ 4,27
427 / 100

80797 9411.45 1157.01 311.59 345003 40187 4940 1330

903847 130649 154298 18014

182855

111497

1198199

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 6 Ʉɪыɲɚ, ɤɪɨɜɥя
Ɋɚɡɞɟɥ 7. ɉɪɨɟɦы

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɉɪɨɟɦы
Ɋɚɡɞɟɥ 8. ɉɨɥы

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 8 ɉɨɥы
Ɋɚɡɞɟɥ 9. Ɉɬɞɟɥɨɱɧыɟ ɪɚɛɨɬы
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Гранд-СМЕТА
1 2 3 4 5 6 7 8 9 10 11 12 13

41 ФЕɊ31-01-025-02 ɍɫɬɪɨɣɫɬɜɨ ɚɫɮɚɥɶɬɨɜɨɣ ɨɬɦɨɫɬɤɢ ɧɚ ɳɟɛɟɧɨɱɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɬɨɥɳɢɧɨɣ: 25 ɫɦ

100 ɦ2 ɨɬɦɨɫɬɤɢ 1,13
113 / 100

103058.21 2935.32 2392.87 404.46 116456 3317 2704 457

42 ФЕɊ15-04-005-04 Ɉɤɪɚɫɤɚ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɵɦɢ 
ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɵɦɢ ɫɨɫɬɚɜɚɦɢ ɭɥɭɱɲɟɧɧɚɹ: ɩɨ 
ɲɬɭɤɚɬɭɪɤɟ ɩɨɬɨɥɤɨɜ

100 ɦ2 
ɨɤɪɚɲɢɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

8,64
864 / 100

16754.84 4346.49 130.98 2.43 144762 37554 1132 21

43 ФЕɊ15-04-005-01 Ɉɤɪɚɫɤɚ ɩɨɥɢɜɢɧɢɥɚɰɟɬɚɬɧɵɦɢ 
ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɵɦɢ ɫɨɫɬɚɜɚɦɢ ɩɪɨɫɬɚɹ ɩɨ 
ɲɬɭɤɚɬɭɪɤɟ ɢ ɫɛɨɪɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ: ɫɬɟɧ, 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɦ ɩɨɞ ɨɤɪɚɫɤɭ

100 ɦ2 
ɨɤɪɚɲɢɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

23,04
2304 / 100

8916.37 1224.08 65.54 1.26 205433 28203 1510 29

466651 69074 5346 507

73437

39402

579490

27151546 1477672 2100729 104145

1826647

1097727

17050

1234931

20357117

2756305

200666

3277497

454665

1198199

579490

30075920

23573145

2100729

1581817

1826647

1097727

33000294

660006

33660300

6732060

40392360  ȼɋЕȽɈ ɩɨ ɫɦɟɬɟ

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 9 Ɉɬɞɟɥɨɱɧыɟ ɪɚɛɨɬы

ɂɌɈȽɂ ɉɈ ɋɆЕɌЕ:
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ

    ȼ ɬɨɦ ɱɢɫɥɟ:

ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 Ɏɭɧɞɚɦɟɧɬɵ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 ɋɬɟɧɵ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 4 ɉɟɪɟɤɪɵɬɢɹ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 Ʌɟɫɬɧɢɰɵ

      Ɇɚɬɟɪɢɚɥɵ
      Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ
      ɎɈɌ
      ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
      ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ

 ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ 2%

  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 6 Ʉɪɵɲɚ, ɤɪɨɜɥɹ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɉɪɨɟɦɵ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 8 ɉɨɥɵ
  ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 9 Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ
  ɂɬɨɝɨ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ 8,99

ɂɬɨɝɨ

ɂɬɨɝɨ
 Ʉɨɦɩɟɧɫɚɰɢɹ ɇȾɋ 20%
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Бɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. Иɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ 
ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ 
ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ.  
 
Оɬɩɟɱɚɬɚɧɨ ɜ 1 ɷɤɡɟɦɩɥɹɪɚɯ.  
 
Бɢɛɥɢɨɝɪɚɮɢɹ ____ ɧɚɢɦɟɧɨɜɚɧɢɣ.  
 
 
 
 
Оɞɢɧ ɷɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ.  
 
 
 
 
 
 
 
 
«___» _________________ 2021 ɝ. 
 
______________________________            __________________________ 
          (ɩɨɞɩɢɫɶ)                                                                   (Ф.И.О.) 
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