
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 
Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɰɟɧɬɪ ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤɟ Ɋɏ 

ɬɟɦɚ 
 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ       ________     ɤ.ɷ.ɧ., ɞɨɰɟɧɬ  Ⱥ. ɇ. Ⱦɭɥɟɫɨɜ    
                               ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ                 
 
ȼɵɩɭɫɤɧɢɤ         __________                                           Ɋ. ȼ. Ɋɨɜɟɧɫɤɢɣ 

                       ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
 
 
 

Ⱥɛɚɤɚɧ 2021



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɰɟɧɬɪ ɜ ɝ. 
ɑɟɪɧɨɝɨɪɫɤɟ 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 № ɡ-36 

Ɋɨɜɟɧɫɤɨɝɨ Ɋɨɦɚɧɚ ȼɚɥɟɪɶɟɜɢɱɚ  
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 

  
ȼɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ         Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɰɟɧɬɪ ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤɟ 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.        
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ-ɮɢɥɢɚɥ ɋɎɍ 

ɢɧɫɬɢɬɭɬ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ʉɚɮɟɞɪɚ 
 
 

ɍɌȼȿɊɀȾȺɘ                       
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______  Ƚ.ɇ. ɒɢɛɚɟɜɚ 
ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
« _____»   ________  2021 ɝ. 
 

 
ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 
ɜ ɮɨɪɦɟ  ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

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

 
ɋɬɭɞɟɧɬɭ (ɤɟ)  Ɋɨɜɟɧɫɤɨɦɭ Ɋɨɦɚɧɭ ȼɚɥɟɪɶɟɜɢɱɭ   

(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ(ɤɢ)) 

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

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ) 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɰɟɧɬɪ ɜ ɝ. 
ɑɟɪɧɨɝɨɪɫɤɟ Ɋɏ 

 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ       №           ɨɬ            
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ       ɤ.ɷ.ɧ., ɞɨɰɟɧɬ Ⱥ.ɇ. Ⱦɭɥɟɫɨɜ 

(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 2 ɥɢɫɬɚ-ɚɪɯɢɬɟɤɬɭɪɚ, 1 ɥɢɫɬ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 1 ɥɢɫɬ-ɨɫɧɨɜɚɧɢɹ 
ɢ ɮɭɧɞɚɦɟɧɬɨɜ, 2 ɥɢɫɬɚ-ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                                                                        Ⱥ. ɇ. Ⱦɭɥɟɫɨɜ   
                                                                                                            (ɩɨɞɩɢɫɶ)                                                          (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ)    

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                                     Ɋ.ȼ. Ɋɨɜɟɧɫɤɢɣ 
                                                                                                (ɩɨɞɩɢɫɶ)                                                            (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ) 

  «     »                       2021 ɝ. 
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ȼɜɟɞɟɧɢɟ 

 

Ɋɚɰɢɨɧɚɥɶɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ ɰɟɧɬɪɨɜ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ 

ɜɪɟɦɟɧɢ ɧɚ ɞɨɦɚɲɧɢɣ ɬɪɭɞ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɞɨɥɸ ɫɜɨɛɨɞɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɨɡɜɨɥɹɟɬ 

ɧɚɫɟɥɟɧɢɸ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɞɩɪɢɹɬɢɹ ɫɮɟɪɵ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɩɨɜɵɲɚɟɬ ɫɬɟɩɟɧɶ ɨɛɳɟɝɨ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɝɨɪɨɞɚ ɢ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɠɢɡɧɢ ɥɸɞɟɣ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ ɰɟɧɬɪɨɜ ɹɜɥɹɟɬɫɹ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɧɚ ɪɵɧɤɟ ɤɨɦɦɟɪɱɟɫɤɨɣ ɧɟɞɜɢɠɢɦɨɫɬɢ. Ɍɨɪɝɨɜɨ-

ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɰɟɧɬɪ - ɷɬɨ ɫɥɨɠɧɵɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɦɟɯɚɧɢɡɦ, ɫɨɫɬɨɹɳɢɣ 

ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɩɨɷɬɨɦɭ ɜɚɠɧɨ ɢɡɭɱɟɧɢɟ ɢ ɚɧɚɥɢɡ ɜɫɟɯ 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɮɚɤɬɨɪɨɜ ɦɨɠɟɬ ɩɨɦɨɱɶ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɬɨɪɝɨɜɨɝɨ 

ɰɟɧɬɪɚ. ɇɚ ɩɟɪɜɨɦ ɦɟɫɬɟ ɫɬɨɢɬ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɬɚɤɢɯ ɰɟɧɬɪɨɜ 

ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɪɚɧɫɩɨɪɬɧɵɦ ɩɨɬɨɤɚɦ, ɫɨɫɬɚɜɭ ɩɨɫɟɬɢɬɟɥɟɣ, ɩɪɨɮɢɥɸ 

ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɚɪɟɧɞɚɬɨɪɨɜ, ɫɩɟɰɢɮɢɤɟ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪ. ȼɚɠɧɨɟ ɡɧɚɱɟɧɢɟ 

ɢɦɟɟɬ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɚɹ ɫɢɬɭɚɰɢɹ ɨɛɴɟɤɬɚ.  
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1 Ⱥɪɯɢɬɟɤɬɭɪɧɵɣ ɪɚɡɞɟɥ 

1.1 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 

 

ɋɨɝɥɚɫɧɨ [2] ɝ. ɑɟɪɧɨɝɨɪɫɤ ɧɚɯɨɞɢɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɪɚɣɨɧɟ I-B, ɜ 

ɫɭɯɨɣ ɡɨɧɟ. Ʉɥɢɦɚɬ ɝ. ɑɟɪɧɨɝɨɪɫɤ ɩɨ ɞɚɧɧɵɦ ɦɧɨɝɨɥɟɬɧɢɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 

ɧɚɛɥɸɞɟɧɢɣ, 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 [9] 

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; 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɪɚɡɪɚɛɨɬɚɧ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [4,5].  

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤ 

ɍɱɚɫɬɨɤ, ɨɬɜɟɞёɧɧɵɣ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ 

ɰɟɧɬɪɚ, ɧɚɯɨɞɢɬɫɹ ɜ ɝɨɪɨɞɟ ɑɟɪɧɨɝɨɪɫɤ ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ ɭɥɢɰ Ɇɢɪɚ ɢ Ɍɟɥɶɦɚɧɚ. 

ɍɱɚɫɬɨɤ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɩɭɫɬɵɪɶ. 
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Ɋɟɥɶɟɮ ɨɬɜɟɞёɧɧɨɝɨ ɭɱɚɫɬɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɩɨɤɨɣɧɵɣ. 

Ƚɥɚɜɧɵɦ ɮɚɫɚɞɨɦ ɡɞɚɧɢɹ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɭɥɢɰɭ Ɇɢɪɚ. 

Ɂɞɚɧɢɟ ɫɚɞɢɬɫɹ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɨɬɦɟɬɤɚɯ ɧɚ ɫɜɨɛɨɞɧɭɸ ɨɬ ɞɟɪɟɜɶɟɜ 

ɩɥɨɳɚɞɤɭ, ɨɬɫɭɬɫɬɜɭɟɬ ɤɚɤɚɹ – ɥɢɛɨ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɪɟɥɶɟɮɚ. ȼɟɪɬɢɤɚɥɶɧɨɣ 

ɩɥɚɧɢɪɨɜɤɨɣ ɪɟɲɚɟɬɫɹ ɫɛɨɪ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɨɬɜɟɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ 

ɫ ɩɥɨɳɚɞɤɢ, ɢɦɟɸɳɟɣ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɟ ɩɨɤɪɵɬɢɟ. ɇɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɷɬɨɝɨ 

ɪɟɥɶɟɮ ɨɛɪɚɡɭɟɬɫɹ ɡɚ ɫɱɟɬ ɜɵɪɚɜɧɢɜɚɧɢɹ ɢ ɩɨɞɫɵɩɤɢ ɩɥɨɳɚɞɤɢ.  

ɉɨɞɴɟɡɞɧɚɹ ɞɨɪɨɝɚ ɢ ɩɥɨɳɚɞɤɚ ɫɬɨɹɧɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɟɞɢɧɭɸ ɜɨɞɨɫɛɨɪɧɭɸ ɩɥɨɳɚɞɶ. Ⱦɥɹ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɫ ɧɟɟ ɬɪɟɛɭɟɬɫɹ 

ɭɫɬɚɧɨɜɢɬɶ ɜɨɞɨɫɛɨɪɧɵɣ ɥɨɬɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɩɟɪёɤ ɜɴɟɡɞɚ ɧɚ ɫɬɨɹɧɤɭ. ȼɫɟ 

ɥɨɬɤɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ ɨɬɫɬɨɹɧɧɨɣ ɱɚɫɬɶɸ ɢ ɩɟɪɟɤɪɵɜɚɸɬɫɹ ɱɭɝɭɧɧɵɦɢ 

ɪɟɲёɬɤɚɦɢ. ȼɨɞɨɫɛɨɪɧɵɣ ɥɨɬɨɤ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɫɟɬɶɸ ɥɢɜɧɟɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ. 

Ɂɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɬɜёɪɞɨɟ ɩɨɤɪɵɬɢɟ ɩɪɨɟɡɞɚ ɢ ɩɥɨɳɚɞɤɢ, ɚ ɬɚɤɠɟ ɨɝɪɚɠɞɟɧɢɟ ɢɯ 

ɛɨɪɞɸɪɧɵɦ ɤɚɦɧɟɦ ɜɵɫɨɬɨɣ 15ɫɦ ɞɥɹ ɩɪɟɩɹɬɫɬɜɢɹ ɪɚɫɬɟɤɚɧɢɸ ɞɨɠɞɟɜɵɯ ɜɨɞ. 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ 

ɰɟɧɬɪɚ, ɚ ɬɚɤɠɟ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɩɪɢɦɵɤɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ. 

Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɨɬɜɨɞɢɬɫɹ ɪɚɡɜɢɬɢɸ ɩɚɪɤɨɜɨɣ ɡɨɧɵ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ 

ɩɨɫɚɞɤɚ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɟɪɟɜɶɟɜ ɰɟɧɧɵɯ ɩɨɪɨɞ, ɪɚɡɛɢɜɤɚ ɰɜɟɬɧɢɤɨɜ ɢ 

ɝɚɡɨɧɨɜ. Ⱦɥɹ ɨɡɟɥɟɧɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɫɚɞɤɢ ɦɟɫɬɧɵɯ ɩɢɬɨɦɧɢɤɨɜ. 

ȼ ɰɟɥɹɯ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɭɱɚɫɬɤɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɨ 

ɜɧɭɬɪɢɤɜɚɪɬɚɥɶɧɵɯ ɩɪɨɟɡɞɨɜ, ɩɥɨɳɚɞɨɤ, ɬɪɨɬɭɚɪɨɜ ɢ ɨɬɦɨɫɬɨɤ 

ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɨɞɟɠɞɵ ɬɪɨɬɭɚɪɨɜ ɢ ɨɬɦɨɫɬɨɤ: ɩɨɤɪɵɬɢɹ - ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ 

ɚɫɮɚɥɶɬɨɛɟɬɨɧ – 5ɫɦ, ɨɫɧɨɜɚɧɢɟ – ɤɚɦɟɧɧɵɣ ɳɟɛɟɧɶ – 10 ɫɦ ɫ ɛɨɪɞɸɪɨɦ ɬɢɩɚ 

Ȼɪ 100.20.8 ɢɡ ɛɟɬɨɧɚ Ɇ-200 ɧɚ ɛɟɬɨɧɧɨɣ ɩɨɞɭɲɤɟ Ɇ-100. 

Ɍɚɛɥɢɰɚ 1.1 - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 
1 Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɦ2 15000 
2 ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɦ2 1310 
3 ɉɥɨɳɚɞɶ ɬɜɟɪɞɨɝɨ ɩɨɤɪɵɬɢɹ ɦ2 10090 
4 ɉɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ ɦ2 3600 
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1.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɟ, ɜ ɩɥɚɧɟ ɫ ɪɚɡɦɟɪɚɦɢ                               

ɜ ɨɫɹɯ 1-9 - 46,8ɦ. 

ɜ ɨɫɹɯ Ⱥ-ȿ – 24ɦ. 

         ȼɵɫɨɬɚ ɷɬɚɠɟɣ 3,3ɦ. 

          

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɪɚɡɞɟɥɟɧɨ ɧɚ ɞɜɟ 

ɱɚɫɬɢ. ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɬɨɪɝɨɜɵɟ ɩɚɜɢɥɶɨɧɵ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɜɬɨɪɨɦ ɷɬɚɠɟ ɤɚɮɟ ɧɚ 40 ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ. ȼɨ 

ɜɬɨɪɨɣ ɱɚɫɬɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɛɥɨɤ ɢɝɪɨɜɵɯ ɚɬɬɪɚɤɰɢɨɧɨɜ ɢ ɞɜɚ ɤɢɧɨɡɚɥɚ 

ɜɦɟɫɬɢɦɨɫɬɶɸ 100 ɢ 56 ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ. 

         Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɡɞɚɧɢɹ: 

         -Ɉɛɳɚɹ ɩɥɨɳɚɞɶ 15000ɦ2 ; 

              -ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ 1310ɦ2;   

         -Ʉɥɚɫɫ ɡɞɚɧɢɹ III ; 

         -ɋɬɟɩɟɧɶ ɞɨɥɝɨɜɟɱɧɨɫɬɢ II ; 

         -ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ II  ; 

         -Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ0; 

         -Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ɏ 1.2;[6]  

 

ɗɜɚɤɭɚɰɢɹ ɥɸɞɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɬɪɟɦ ɜɧɭɬɪɟɧɧɢɦ ɥɟɫɬɧɢɰɚɦ, 

ɪɚɡɦɟɳɚɟɦɵɦ ɜ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ.  
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1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 

 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɡɞɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ [7].  

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɤɚɪɤɚɫɧɚɹ. ɋɨɫɬɨɢɬ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɥɨɧɧ, ɝɥɚɜɧɵɯ ɛɚɥɨɤ ɢ ɫɛɨɪɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, ɫ ɤɢɪɩɢɱɧɵɦɢ 

ɜɧɟɲɧɢɦɢ ɫɬɟɧɚɦɢ ɫ ɭɬɟɩɥɢɬɟɥɟɦ ɢ ɨɛɥɨɠɟɧɵ ɤɢɪɩɢɱɨɦ. Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ 

24ɯ46,8ɦ. 

Ʉɚɪɤɚɫ ɫɨɫɬɨɢɬ ɢɡ ɤɨɥɨɧɧ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ 400ɯ400ɦɦ. Ɍɨɥɳɢɧɚ 

ɩɟɪɟɤɪɵɬɢɹ 220ɦɦ. 

ɐɟɧɬɪɚɥɶɧɵɦɢ ɧɟɫɭɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɡɞɚɧɢɹ ɹɜɥɹɸɬɫɹ ɤɨɥɨɧɧɵ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ. ȼɵɫɨɬɚ ɷɬɚɠɚ 3,3ɦ. 

ɒɚɝ ɤɨɥɨɧɧ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢɧɢɦɚɟɦ 6 ɦɟɬɪɨɜ. 

ɉɟɪɟɤɪɵɬɢɟ ɡɞɚɧɢɹ ɫɛɨɪɧɨɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɟ, ɬɨɥɳɢɧɨɣ 220ɦɦ ɢɡ 

ɦɧɨɝɨɩɭɫɬɨɬɧɵɯ ɩɥɢɬ ɩɨ ȽɈɋɌ 26434-85. ɉɟɪɟɤɪɵɬɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɜɨɫɩɪɢɹɬɢɟ ɧɚɝɪɭɡɨɤ ɫɨɜɦɟɫɬɧɨ ɫ ɩɨɥɚɦɢ – ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɢ ɬɟɩɥɨɡɚɳɢɬɭ 

ɩɨɦɟɳɟɧɢɣ, ɚ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɚɪɯɢɬɟɤɬɭɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪɶɟɪɚ ɡɞɚɧɢɣ. 

ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɡɞɚɧɢɹ ɢɡ ɤɢɪɩɢɱɚ ɬɨɥɳɢɧɨɣ 380ɦɦ ɫ ɭɬɟɩɥɢɬɟɥɟɦ 

ɦɢɧɜɚɬɨɣ ɬɨɥɳɢɧɨɣ 100ɦɦ. ɉɟɪɟɝɨɪɨɞɤɢ – ɤɢɪɩɢɱɧɵɟ, ɬɨɥɳɢɧɨɣ 120ɦɦ. 

Ɏɭɧɞɚɦɟɧɬɵ ɩɪɢɧɹɬɵ ɫɬɨɥɛɱɚɬɵɟ, ɦɨɧɨɥɢɬɧɵɟ, ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɟɥɤɨɝɨ 

ɡɚɥɨɠɟɧɢɹ ɩɨɞ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɥɨɧɧɵ 

ɉɨɫɪɟɞɫɬɜɨɦ ɨɤɨɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ, 

ɩɨɷɬɨɦɭ ɜɚɠɧɨ ɩɪɚɜɢɥɶɧɨ ɜɵɛɪɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɪɚɡɦɟɪ ɢ ɮɨɪɦɭ ɨɤɨɧ. 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɤɧɚ ɪɚɡɦɟɪɚɦɢ 1200ɯ1200ɦɦ, 3000ɯ1200ɦɦ, 

5000ɯ1200ɦɦ. 

ȼɫɟ ɨɤɧɚ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɡɞɚɧɢɢ ɩɥɚɫɬɢɤɨɜɵɟ ɫ ɬɪɨɣɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡ ɉȼɏ ɩɪɨɮɢɥɹ. Ɉɤɧɚ ɢɡ ɉȼɏ ɩɪɨɮɢɥɹ 

ɨɛɥɚɞɚɸɬ ɩɪɟɤɪɚɫɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨ ɡɜɭɤɨ- ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɢ. ɍɪɨɜɟɧɶ 

ɲɭɦɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫɧɢɠɚɟɬɫɹ ɤɚɤ ɦɢɧɢɦɭɦ ɜ 3 ɪɚɡɚ, ɬɟɩɥɨɩɨɬɟɪɢ ɫɧɢɠɚɸɬɫɹ 

ɩɪɢɦɟɪɧɨ ɧɚ 40%, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɝɪɟɜ.  
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Ⱦɥɹ ɜɯɨɞɚ ɜ ɡɞɚɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɟɪɢ Ⱦ1 ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɢɡɝɨɬɨɜɥɟɧɢɹ, ɲɢɪɢɧɚ ɞɜɟɪɢ 2000ɦɦ, ɜɵɫɨɬɚ 2700ɦɦ. Ⱦɜɟɪɢ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ 

ɞɟɪɟɜɹɧɧɵɟ, ɜɵɫɨɬɨɣ 2100ɦɦ, ɲɢɪɢɧɨɣ 900ɦɦ. 

ɉɨɥɵ – ɛɟɬɨɧɧɵɟ ɫ ɦɪɚɦɨɪɧɨɣ ɤɪɨɲɤɨɣ. ȼ ɫɚɧɭɡɥɚɯ –ɩɥɢɬɤɚ ɧɚ ɤɥɟɣ - 

ɰɟɦɟɧɬɟ ɩɨ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɨɦɭ ɫɥɨɸ – ɩɨ ɠ/ɛ ɩɟɪɟɤɪɵɬɢɸ. 

Ʌɟɫɬɧɢɰɚ ɫɨɫɬɨɢɬ ɢɡ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɬɭɩɟɧɟɣ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɤɨɫɨɭɪɨɜ. 

ɇɚ ɥɟɫɬɧɢɰɟ ɢɦɟɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɨɟ ɨɝɪɚɠɞɟɧɢɟ ɫ ɞɟɪɟɜɹɧɧɵɦɢ 

ɩɟɪɢɥɚɦɢ, ɜɵɫɨɬɚ ɤɨɬɨɪɨɝɨ 90ɫɦ. 

Ʉɪɵɲɚ ɩɥɨɫɤɚɹ ɫ ɧɚɪɭɠɧɵɦ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɜɨɞɨɫɬɨɤɨɦ, ɜɵɩɨɥɧɟɧɚ ɢɡ 

ɩɥɢɬ ɩɨɤɪɵɬɢɹ ɫ ɭɬɟɩɥɢɬɟɥɟɦ. 

Ʉɪɨɜɥɹ – ɪɭɥɨɧɧɚɹ ɢɡ ɧɚɩɥɚɜɥɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɭɟɦɵɦ ɩɪɟɞɟɥɚɦ 

ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɡɞɚɧɢɹɯ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ, ɫɨɝɥɚɫɧɨ [6]. 

 

          1.4  Ɉɬɞɟɥɤɚ 

1.4.1 ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ 

 

ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ ɫɬɟɧ ɜɵɩɨɥɧɟɧɚ ɢɡ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɤɢɪɩɢɱɚ. Ɉɬɞɟɥɤɚ 

ɮɭɧɞɚɦɟɧɬɚ ɜɵɩɨɥɧɟɧɚ ɩɨɞ ɤɚɦɟɧɶ. Ɉɬɦɨɫɬɤɚ ɛɟɬɨɧɧɚɹ. Ɉɬɞɟɥɤɚ ɤɪɵɥɶɰɚ 

ɩɥɢɬɤɨɣ. 
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1.4.2  ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ 

 

ɋɬɟɧɵ ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɨɬɞɟɥɚɧɵ ɞɟɤɨɪɚɬɢɜɧɨɣ ɲɬɭɤɚɬɭɪɤɨɣ. 

Ɍɚɛɥɢɰɚ 1.2 - ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɹ 

ɉɨɥɵ ɉɨɬɨɥɤɢ ɋɬɟɧɵ, ɩɟɪɟɝɨɪɨɞɤɢ 
ɉɥɨɳɚɞɶ ȼɢɞ 

ɨɬɞɟɥɤɢ 
ɉɥɨɳɚɞɶ ȼɢɞ 

ɨɬɞɟɥɤɢ 
ɉɥɨɳɚɞɶ ȼɢɞ 

ɨɬɞɟɥɤɢ 
Ɉɛɳɚɹ ɡɨɧɚ: 
ɜɟɫɬɢɛɸɥɶ, 
ɝɚɪɞɟɪɨɛ, 
ɤɨɪɢɞɨɪɵ ɢ ɬ.ɞ. 

425 Ɇɪɚɦɨɪɧɵɟ 
ɩɥɢɬɤɢ 

425  
 
 
 
 
 

 
Ʉɪɚɫɤɚ 

ɚɤɪɢɥɨɜɚɹ 
ɫɭɩɟɪ 

ɛɟɥɚɹ ȼȾ-
ȺɄ-120 

ɦɨɸɳɚɹɫɹ 

1486 Ⱦɟɤɨɪɚɬɢ
ɜɧɚɹ 

ɲɬɭɤɚɬɭɪ
ɤɚ 

ɋɥɭɠɟɛɧɚɹ ɡɨɧɚ: 
ɫɚɧ. ɭɡɥɵ,  
ɤɨɦɧɚɬɚ 
ɩɟɪɫɨɧɚɥɚ 
ɩɨɞɫɨɛɧɵɟ 
ɩɨɦɟɳɟɧɢɹ ɬ.ɞ. 

212 ɇɚɩɨɥɶɧɚɹ 
ɤɟɪɚɦɢɱɟɫɤ
ɚɹ ɩɥɢɬɤɚ 

212 743 Ʉɪɚɫɤɚ 
ɚɤɪɢɥɨɜɚɹ 
ȼȾ-ȺɄ-

130 

Ɍɨɪɝɨɜɵɣ ɡɚɥ: 
 

250 Ɇɪɚɦɨɪɧɵɟ 
ɩɥɢɬɤɢ 

250 867 Ⱦɟɤɨɪɚɬɢ
ɜɧɚɹ 

ɲɬɭɤɚɬɭɪ
ɤɚ 

Ʉɢɧɨɡɚɥ 214,9 Ɍɤɚɧɵɣ 
ɤɨɜɪɨɥɢɧ 

214,9 1320 Ⱥɤɭɫɬɢɱɟ
ɫɤɢɟ 

ɫɬɟɧɨɜɵɟ 
ɩɚɧɟɥɢ 

 

          1.5 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 

50.13330.2012 «Ɍɟɩɥɨɡɚɳɢɬɚ ɡɞɚɧɢɣ» ɢ ɋɉ 131.13330.2018 «ɋɬɪɨɢɬɟɥɶɧɚɹ 

ɤɥɢɦɚɬɨɥɨɝɢɹ».  

 

1.5.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɵ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɬɨɪɝɨɜɨɝɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ. 
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Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɧɚɪɭɠɧɵɯ ɫɬɟɧ: 

Ɇɚɬɟɪɢɚɥ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.2. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ: )/(7.8 СɦВт ɨ
ɜ  . 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜ ɡɢɦɧɢɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ: 

)./(23 СɦВт ɨ
ɧ   

 

Ɋɢɫɭɧɨɤ 1.1 - ɍɫɬɪɨɣɫɬɜɨ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 

 

Ɍɪɟɛɭɟɦɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɭɫɥɨɜɢɣ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. 

Ɍɚɛɥɢɰɚ 1.2 - 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 Ɍɟɩɥɢɬ Ʌɚɣɬ 50 ɏ 0,041 
4 Ʉɢɪɩɢɱ 1800 0,12 0,96 

 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɞɥɹ ɝ. ɑɟɪɧɨɝɨɪɫɤ ɫɨɝɥɚɫɧɨ [2]: 

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

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: ɫɭɬɨкZ ɩɨɬ 224..   
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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 ɢɫɯɨɞɹ ɢɡ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ 

ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɩɨ ɬɚɛɥ. 3 [3] ɩɭɬёɦ ɢɧɬɟɪɩɨɥɹɰɢɢ: 

92,20 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
92,20 

Х
R ɬɪ

 

23

1

96,0

12,0

96,0

38,0

76,0

02,0

7,8

1
92,2

041,0


Х
 

ɦХ 08,0041,0)043,0125,065,0026,0115,092,2(   

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 

3=0,1ɦ. 

 

1.5.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɪɵɬɢɹ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ. 

 

Ɋɢɫɭɧɨɤ 1.2 - ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɩɨɤɪɵɬɢɹ: 

Ɇɚɬɟɪɢɚɥɵ ɩɨɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

Ɍɚɛɥɢɰɚ 1.3 - Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɟɧɢɣ 
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№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 3/, ɦкɝ
o

  ɦ,  )/(, СɦВт ɨ  

1 ɐɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ 1800 0,3 0,76 
2 ɋɥɨɣ ɩɚɪɨɢɡɨɥɹɰɢɢ (ɛɢɬɭɦ) 1400 0,015 0,27 
3 ɍɬɟɩɥɢɬɟɥɶ (ɢɡɨɥɹɰ. ɦɢɧɜɚɬɚ) 50 ɏ 0,041 
4 ɋɥɨɣ ɝɢɞɪɨɢɡɨɥɹɰɢɢ (ɛɢɬɭɦ) 1400 0,015 0,27 
5 ɀ/ɛ ɩɚɧɟɥɶ 2500 0,22 1,69 

 

1.6 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɩɪɨɟɤɬɟ ɜɵɩɨɥɧɟɧɧɵɟ ɫɨɝɥɚɫɧɨ [6]. ȼ 

ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɢ ɝɨɪɹɱɟɟ 

ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɤɚɧɚɥɢɡɚɰɢɹ ɢ ɜɨɞɨɫɬɨɤɢ. ȼ ɡɞɚɧɢɢ ɬɚɤ ɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ ɢɥɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɜɥɚɠɧɨɫɬɶ ɢ ɨɱɢɫɬɤɭ ɜɨɡɞɭɯɚ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɨɛɴɟɦɧɨ-

ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜ ɫɥɭɱɚɟ 

ɩɨɠɚɪɚ: 

- ɜɨɡɦɨɠɧɨɫɬɶ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɜɨɡɪɚɫɬɚ ɢ ɮɢɡɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɧɚɪɭɠɭ ɧɚ ɩɪɢɥɟɝɚɸɳɭɸ ɤ ɡɞɚɧɢɸ ɬɟɪɪɢɬɨɪɢɸ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ 

ɭɝɪɨɡɵ ɢɯ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 

ɩɨɠɚɪɚ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɫɩɚɫɟɧɢɹ ɥɸɞɟɣ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɭɩɚ ɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 

ɩɨɞɚɱɢ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɹ 

ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ; 

- ɧɟɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɠɚɪɚ ɧɚ ɪɹɞɨɦ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɡɞɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɩɪɢ ɨɛɪɭɲɟɧɢɢ ɝɨɪɹɳɟɝɨ ɡɞɚɧɢɹ; 

- ɨɝɪɚɧɢɱɟɧɢɟ ɩɪɹɦɨɝɨ ɢ ɤɨɫɜɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɭɳɟɪɛɚ, ɜɤɥɸɱɚɹ 

ɫɨɞɟɪɠɢɦɨɟ ɡɞɚɧɢɹ ɢ ɫɚɦɨ ɡɞɚɧɢɟ, ɩɪɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɦ 

ɫɨɨɬɧɨɲɟɧɢɢ ɜɟɥɢɱɢɧɵ ɭɳɟɪɛɚ ɢ ɪɚɫɯɨɞɨɜ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, 

ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ ɢ ɟɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚɳɟɧɢɟ. 
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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. 

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

1,2ɦ ɫ ɭɱɟɬɨɦ ɱɢɫɥɚ ɷɜɚɤɭɢɪɭɸɳɢɯɫɹ ɛɨɥɟɟ 50 ɱɟɥɨɜɟɤ.[6] 

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 ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɛɨɪɧɨɝɨ ɧɟɪɚɡɪɟɡɧɨɝɨ ɪɢɝɟɥɹ 

2.1.1 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɫɟɱɟɧɢɹ ɪɢɝɟɥɹ ɢ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ 

ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɚɣɧɢɣ ɩɪɨɥɟɬ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɧɟɪɚɡɪɟɡɧɨɝɨ ɪɢɝɟɥɹ. 

ɇɚɡɧɚɱɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɢɝɟɥɹ h ɢ b 

ɤɪɚɬɧɵɦɢ 50 ɦɦ. ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɪɢɝɟɥɹ ɩɪɢɧɹɬɨ ɩɪɹɦɨɭɝɨɥɶɧɵɦ. 

ȼɵɫɨɬɚ ɫɟɱɟɧɢɹ ℎ = ( ͳͳͲ ⋯ ͳͳʹ) ݈ = ( ͳͳͲ ⋯ ͳͳʹ) ͸ͲͲͲ = ͸ͲͲмм 

ɒɢɪɢɧɚ ɫɟɱɟɧɢɹ 

b=(0,3-0,4)h=(0,3-0,4)600=200ɦɦ 

Ɋɚɫɱɟɬɧɵɣ ɪɚɡɦɟɪ ɤɪɚɣɧɢɯ ɩɪɨɥɟɬɨɜ ɪɢɝɟɥɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɨɫɢ ɨɩɨɪɵ ɧɚ ɫɬɟɧɟ ɞɨ ɨɫɢ ɤɨɥɨɧɧɵ, ɬ. ɟ.  

l01=6,0-0,25+0,4/2=5,95(ɦ); ɪɚɡɦɟɪ ɫɪɟɞɧɢɯ ɩɪɨɥɟɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɨɫɹɦɢ ɤɨɥɨɧɧ, ɬ. ɟ. l02= 6,0 (ɦ). 

ȼɵɱɢɫɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ 1 ɦ ɞɥɢɧɵ ɪɢɝɟɥɹ. ɇɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ 

ɨɬ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɫɱɢɬɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ. ɒɢɪɢɧɚ ɝɪɭɡɨɜɨɣ 

ɩɨɥɨɫɵ ɧɚ ɪɢɝɟɥɶ ɪɚɜɧɚ ɲɚɝɭ ɤɨɥɨɧɧ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɡɞɚɧɢɹ b = L = 

6,0 (ɦ). ɉɨɞɫɱɟɬ ɧɚɝɪɭɡɨɤ ɧɚ 1 ɦ2 ɩɟɪɟɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥ. 2.4. ȼ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɝɪɭɡɤɚɦɢ ɬɚɛɥ. 8.3[1] ɩɨɞɛɢɪɚɟɦ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɉɄ60.15 

ɩɨ ȽɈɋɌ 26434-2015, ɋɟɪɢɹ 1.141 ɦɚɫɫɨɣ 2,8ɬ. 

ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ ɛɭɞɟɬ ɪɚɜɧɚ: 

 - ɨɬ ɩɟɪɟɤɪɵɬɢɹ (ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ 

ɡɞɚɧɢɹ γn= 0,95): 

4,22 • 6,00 • 0,95 = 24,05(ɤɇ/ɦ); 

- ɨɬ ɜɟɫɚ ɪɢɝɟɥɹ (ɫɟɱɟɧɢɟ 0,2x0,6ɦ, ɩɥɨɬɧɨɫɬɶ ɠɟɥɟɡɨɛɟɬɨɧɚ ɪ = 25(ɤɇ/ɦ3), 

ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɚɞɟɠɧɨɫɬɢ Ȗf= 1,1 ɢ  γn = 0,95); 

0,2 • 0,6 • 25 • 1,1 • 0,95 = 3,14 (ɤɇ/ɦ). 



22 
 

ɂɬɨɝɨ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ: g = 24,05 + 3,14 = 27,2(ɤɇ/ɦ) ȼɪɟɦɟɧɧɚɹ 

ɧɚɝɪɭɡɤɚ: v = 6,0 • 6,0 • 0,95 = 34,2 (ɤɇ/ɦ) 

ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ  q = g+v = 27,2+ 34,2 = 61,4 (ɤɇ/ɦ). 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ Ɇ ɢ Q ɫɬɪɨɢɦ ɷɩɸɪɵ ɧɚ ɪɢɝɟɥɟ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɦɚɫɲɬɚɛɨɜ 

 

Ɋɢɫɭɧɨɤ 2.1 – Ʉ ɪɭɱɧɨɦɭ ɩɨɫɬɪɨɟɧɢɸ ɨɝɢɛɚɸɳɟɣ ɷɩɸɪɵ ɢɡɝɢɛɚɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ 
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Ɋɢɫɭɧɨɤ 2.2 – Ʉ ɪɚɫɱɟɬɭ ɧɟɪɚɡɪɟɡɧɨɝɨ ɪɢɝɟɥɹ 

 

2.1.2  Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ 

 

ɇɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ25 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɬɜɟɪɞɟɧɢɹ ɩɪɢ Ȗb2 =0,9 (ɞɥɹ ɜɥɚɠɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 70 

%) ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 2.1. 
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Ɍɚɛɥɢɰɚ 2.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɚ 

Ʉɥɚɫɫ 
ɛɟɬɨɧɚ 

ȼɢɞ 
ɛɟɬɨɧɚ 

ɉɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Eb 
ɇɨɪɦɚɬɢɜɧɵɟ Ɋɚɫɱɟɬɧɵɟ 

Rb,n Rbt,n Rb* Ȗb2 Rbt* Ȗb2 
ȼ25 Ɍɹɠɟɥɵɣ 18,5 1,6 14,5*0,9=13 1,05*0,9=0,945 30000 

 

ɇɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ 

ɤɥɚɫɫɚ ȼɪ-500 ɨɩɪɟɞɟɥɹɟɦ ɫɨɝɥɚɫɧɨ [11, ɬɚɛɥ. 19, 20, 22, 23] ɫ ɭɱɟɬɨɦ ɞɢɚɦɟɬɪɚ 

10-40 ɦɦ. 

Ɍɚɛɥɢɰɚ 2.2 - ɇɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɪɦɚɬɭɪɵ 

Ʉɥɚɫɫ ɚɪɦɚɬɭɪɵ ȼɢɞ ɚɪɦɚɬɭɪɵ ɉɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Es 

ɇɨɪɦɚɬɢɜɧɵɟ Ɋɚɫɱɟɬɧɵɟ 
Rsn Rs 

ȼɪ-500 ɋɬɟɪɠɧɟɜɚɹ 390 365 170000 
 

ɉɨ [11, ɬɚɛɥ.18] ɞɥɹ ɷɥɟɦɟɧɬɚ ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ25 ɫ ɚɪɦɚɬɭɪɨɣ 

ɤɥɚɫɫɚ ȼɪ-500 ɩɪɢ ɭЬ2=0,9 ɧɚɯɨɞɢɦ: αR=0,422 ɢ 𝜉ோ = 0,604. 

 

2.1.3 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɪɢɝɟɥɹ ɩɨ ɫɟɱɟɧɢɹɦ, ɧɨɪɦɚɥɶɧɵɦ ɤ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 

 

ɋɟɱɟɧɢɟ ɜ ɩɪɨɥɟɬɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɢɡɝɢɛɚɸɳɢɦ ɦɨɦɟɧɬɨɦ (3-3).  

Ɇ =265,1 ɤɇ ɦ. ɉɨɞɛɨɪ ɚɪɦɚɬɭɪɵ ɩɪɨɢɡɜɨɞɢɦ ɫɨɝɥɚɫɧɨ [11, ɩ. 3.18]. 

ɉɪɢɧɢɦɚɟɦ, ɚ = 60 ɦɦ (ɪɢɫ. 3.3, ɚ).  

Ɍɨɝɞɚ ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ h0= h-ɚ = 650-60 = 590 (ɦɦ). 

Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ: 

233,0
59025005.13

1028,0
1.265

2

6

2
0










hbR

Ɇ

b
m  

𝜉ଵ = ͳ − √ͳ − ʹ ∙ m = ͳ − √ͳ − ʹ ∙ Ͳ,ʹ͵͵ = Ͳ,ʹ͸ͻ < 𝜉ோ = Ͳ,͸ͲͶ 

ç1=1-0,5*𝜉 =1-0,5*0,269=0,865 

Ɍɚɤ ɤɚɤ m  0,233<0,422, ɬɨ ɫɠɚɬɚɹ ɚɪɦɚɬɭɪɚ ɩɨ ɪɚɫɱɟɬɭ ɧɟ ɬɪɟɛɭɟɬɫɹ 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ: 
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𝐴௦ = ௦ܴܯ ∙ 𝜍ଵ ∙ ℎ଴ଵ = ʹ͸ͷ,ͳ ∙ ͳͲ଺͵͸ͷ ∙ Ͳ,ͺ͸ͷ ∙ ͷͻͲ = ͳͶʹ͵ммଶ
 

ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ 3 20 ȼɪ-500 + 2 18 ȼɪ-500 

ɋɟɱɟɧɢɟ ɧɚ ɩɟɪɜɨɣ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɨɩɨɪɟ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɢɡɝɢɛɚɸɳɢɦ 

ɦɨɦɟɧɬɨɦ (ɫɟɱɟɧɢɟ 6-6). Ɇ= 184,9 ɤɇ-ɦ. 

ɉɪɢɧɢɦɚɟɦ a = 45 ɆɆ (ɪɢɫ. 3.3, ɜ). Ɍɨɝɞɚ, ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ h0= h-ɚ 

= 600-45 = 555 (ɦɦ). 

 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɟɪɚɡɪɟɡɧɨɝɨ ɪɢɝɟɥɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ: 

1548,0
55520005,13

109,184
2

6

2
0










hbR

Ɇ

b
m  

𝜉ଶ = ͳ − √ͳ − ʹ ∙ 2m = ͳ − √ͳ − ʹ ∙ Ͳ,ͳͷͶͺ = Ͳ,ͳ͸ͻ < 𝜉ோ = Ͳ,͸ͲͶ 

ç=1-0,5*𝜉 =1-0,5*0,169=0,916 

Ɍɚɤ ɤɚɤ m  0,155<0,422, ɬɨ ɫɠɚɬɚɹ ɚɪɦɚɬɭɪɚ ɩɨ ɪɚɫɱɟɬɭ ɧɟ ɬɪɟɛɭɟɬɫɹ 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɚɫɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ: 
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𝐴௦ଶ = ௦ܴܯ ∙ 𝜍ଶ ∙ ℎ଴ଶ = ͳͺͶ,ͻ ∙ ͳͲ଺͵͸ͷ ∙ Ͳ,ͻͳ͸ ∙ ͸Ͳͷ = ͻͳͶ,͸ммଶ
 

ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ 3 20 ȼɪ-500 

Ɇɨɧɬɚɠɧɭɸ ɚɪɦɚɬɭɪɭ 3 12 ȼ-500 

 

Ɋɢɫɭɧɨɤ 2.4 – Ʉ ɩɨɞɛɨɪɭ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɜ ɪɢɝɟɥɟ 

 

2.1.4 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɪɢɝɟɥɹ ɩɨ ɫɟɱɟɧɢɹɦ, ɧɚɤɥɨɧɧɵɦ ɤ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ 

 

Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɪɢɝɟɥɹ ɩɨ ɫɟɱɟɧɢɹɦ, ɧɚɤɥɨɧɧɵɦ ɤ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 

ɜɵɩɨɥɧɢɦ ɧɚ ɞɟɣɫɬɜɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qɬɚɯ =273,8 (ɤɇ),  

q1=q = 61,4 (ɤɇ/ɦ). 

Ɉɩɪɟɞɟɥɢɦ ɬɪɟɛɭɟɦɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ ɢɡ ɚɪɦɚɬɭɪɵ 

ɤɥɚɫɫɚ A-1 (Rsw = 175 Ɇɉɚ, Еs=170000 Ɇɉɚ) ɫɨɝɥɚɫɧɨ [11, ɩ.3.33,ɛ]. 

Ɋɚɛɨɱɚɹ ɜɵɫɨɬɚ ɜ ɨɩɨɪɧɨɦ ɫɟɱɟɧɢɢ (ɪɢɫ. 3.4, ɛ): 

h0=h-a= 600-20-20/2 = 570 (ɦɦ). 

ɉɪɢ φf=0 ɢ φb2=2 ɩɨɥɭɱɢɦ 

Mb= φb2*Rbt*b*h 2=2*0,945*200*5702=181,63*106ɇɦɦ=181,63ɤɇɦ 

ɇɚɯɨɞɢɦ ܳ௕ଵ = ௕ܯ√ʹ ∙ ଵݍ = ʹ√ͳͺͳ,͸͵ ∙ ͳͲ଺ ∙ ͹͸,ͷͳ = ʹ͵ͷ,͹͸ ∙ ͳͲଷ Н = ʹ͵ͷ,͹͸кН 
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Ɍɚɤ ɤɚɤ ܳ௕ଵ/Ͳ,͸ =235,76/0,6=392,93ɤɇ>ܳ௠௔௫ =273,8ɤɇ 

ɬɨ ɬɪɟɛɭɟɦɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ ݍ௦௪ = ܳ௠௔௫ଶ − ܳ௕ଵଶͶ ∙ ௕ܯ = ʹ͹͵,ͺଶ − ʹ͵ͷ,͹͸ଶͶ ∙ ͳͺͳ,͸͵ = ʹ͸,͸ͺкН/м 

ɉɨɫɤɨɥɶɤɭ  ܳ௠௔௫ − ܳ௕ଵʹ ∙ ℎ଴ = ʹ͹͵,ͺ − ʹ͵ͷ,͹͸ʹ ∙ Ͳ.͸ʹ = ͵Ͳ,͸ͺкН/м > ʹ͸,͸ͺкН/м 

ɬɨ ɩɪɢɧɢɦɚɟɦ ݍ௦௪ = 30,68 ɤɇ/ɦ 

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 

  ܳ ௕,௠𝑖௡ = φb3*Rbt*b*h 0 = 0,6*0,495*200*570=87885 ɇ = 87,88ɤɇ 

Ɍɚɤ ɤɚɤ  ݍ௦௪ = 30,68 ɤɇ/ɦ≤ܳ௕,௠𝑖௡/2* h0=87,88/2*0,57=70,87ɤɇ/ɦ 

ɬɨ ɤɨɪɪɟɤɬɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ݍ௦௪ ɩɨ ɮɨɪɦɭɥɟ 

௦௪ݍ = ܳ௠௔௫ʹ ∙ ℎ଴ + 𝜑௕ଶ𝜑௕ଷ ଵݍ − √ቆܳ௠௔௫ʹ ∙ ℎ଴ + 𝜑௕ଶ𝜑௕ଷ ଵቇଶݍ − ቆܳ௠௔௫ʹ ∙ ℎ଴ቇଶ

= ʹ͹͵,ͺʹ ∙ Ͳ,ͷ͹ + Ͳʹ,͸ ͹͸,ͷͳ − √( ʹ͹͵,ͺʹ ∙ Ͳ,ͷ͹ + Ͳʹ,͸ ͹͸,ͷ)ଶ − ( ʹ͹͵,ͺʹ ∙ Ͳ,ͷ͹)ଶ
= ͷͶ,͵͵кН/м 

ɋɨɝɥɚɫɧɨ [6, ɩ. 5.27], ɲɚɝ S1 ɭ ɨɩɨɪɵ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨɥɟɟ h /3 = 

- 600/3=200 ɦɦ ɢ ɧɟ ɛɨɥɟɟ 500ɦɦ, ɚ ɜ ɩɪɨɥɟɬɟ - ɲɚɝ S2 ɧɟ ɛɨɥɟɟ 3/4h=450ɦɦ ɢ ɧɟ 

ɛɨɥɟɟ 500ɦɦ.  

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɲɚɝ ɭ ɨɩɨɪɵ ɩɨ [6, ɩ. 3.32] ɧɟ ɞɨɥɠɟɧ 

ɩɪɟɜɵɲɚɬɶ ܵ௠௔௫ = 𝜑௕ସ ∙ ܴ௕௧ ∙ ܾ ∙ ℎ଴ଶܳ௠௔௫ = ͳ,ͷ ∙ Ͳ,ͻͶͷ ∙ ʹͲͲ ∙ ͷ͹Ͳଶʹ͹͵,ͺ ∙ ͳͲଷ = Ͷͻ͹,ͷмм 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɲɚɝ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ ɭ ɨɩɨɪɵ S1 = 210 ɦɦ 

, ɜ ɩɪɨɥɟɬɟ - S2= 480 ɦɦ , ɨɬɫɸɞɚ ɬɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɨɩɟɪɟɱɧɨɣ 

ɚɪɦɚɬɭɪɵ: 



28 
 

𝐴௦௪ = ௦௪ݍ ∙ ଵܴܵ௦௪ = ͷͶ,͵͵ ∙ ʹͳͲͳ͹ͷ = ͷͷ,ͺͺммଶ 

ɂɡ ɭɫɥɨɜɢɹ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɚɪɦɚɬɭɪɧɵɯ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ ɜ 

ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɬɪɢ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɹ (ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ 

ɩɪɨɞɨɥɶɧɵɯ ɫɬɪɟɠɧɟɣ) ɞɢɚɦɟɬɪɨɦ ɧɟ ɦɟɧɟɟ ݀௦௪ ൒ ݀௦Ͷ = ʹͲͶ = ͷмм 

ɋ ɭɱɟɬɨɦ ɩɪɨɤɚɬɵɜɚɟɦɵɯ ɞɢɚɦɟɬɪɨɜ ɩɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ ɞɥɹ 

ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɚ Ⱥ-1   ݀௦௪= 6 (ɦɦ), 

Аsw=3*28,3 = 85 (ɦɦ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɹɬɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ ɭ ɨɩɨɪɵ ɢ 

ɜ ɩɪɨɥɟɬɟ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɚ: ݍ௦௪ଵ = ܴ௦௪ ∙ 𝐴௦௪ଵܵ = ͳ͹ͷ ∙ ͺͷʹͳͲ = ͸ͻ,Ͷ кН/м 

௦௪ଶݍ = ܴ௦௪ ∙ 𝐴௦௪ܵଶ = ͳ͹ͷ ∙ ͺͷͶͺͲ = ͵Ͳ.ͻͺ кН/м 

Ɍɚɤ ɤɚɤ  ݍ௦௪ଵ = ͸ͻ,Ͷ кН/м <ܳ௕,௠𝑖௡/2* h0=87,88/2*0,57=70,87ɤɇ/ɦ ݍ௦௪ଶ = ͵Ͳ,ͻͺкН/м <ܳ௕,௠𝑖௡/2* h0=87,88/2*0,57=70,87ɤɇ/ɦ 

ɬɨ, ɫɨɝɥɚɫɧɨ [7, ɩ. 3.34], ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ l1 (ɞɥɢɧɵ ɩɪɢɨɩɨɪɧɨɝɨ ɭɱɚɫɬɤɚ 

ɪɢɝɟɥɹ ɫ ɲɚɝɨɦ ɩɨɩɟɪɟɱɧɵɯ ɫɬɟɪɠɧɟɣ S1) ɤɨɪɪɟɤɬɢɪɭɟɦ ɡɧɚɱɟɧɢɹ Mb ɢ ܳ௕,௠𝑖௡ ɩɨ ɮɨɪɦɭɥɚɦ ܯ௕ = ʹ ∙ ℎ଴ଶ ∙ ௦௪ଶݍ 𝜑௕ଶ𝜑௕ଷ = ʹ ∙ ͷ͹Ͳଶ ∙ ͵Ͳ,ͻͺ Ͳʹ,͸ = ͹ͻ,͵ͻ ∙ ͳͲ଺Нмм ܳ௕௠𝑖௡ = ʹ ∙ ℎ଴ଶ ∙ ௦௪ଶݍ = ʹ ∙ ͷ͹Ͳଶ ∙ ͵Ͳ,ͻͺ = ͵ͺͶͳ͵Н = ͵ͺ,ͶкН 

ȼɵɱɢɫɥɹɟɦ ܿ଴ଵ = ௦௪ଵݍ/௕ܯ√ = √͹ͻ,͵ͺ/͸ͻ,Ͷ = ͳ,Ͳ͹м < ʹ ∙ ℎ଴ = ʹ ∙ Ͳ,ͷ͹ = ͳ,ͳͶм 

ɉɨɫɤɨɥɶɤɭ ݍଵ = ͹͸,ͷͳ кНм < ͳ,ͷ͸ ∙ ௦௪ଵݍ − ௦௪ଶݍ = ͳ,ͷ͸ ∙ ͸ͻ,Ͷ − ͵Ͳ,ͻͺ = ͹͹,ʹͺкН/м 

ɬɨ ɞɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɜɧɚ: 
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с = √ ଵݍ௕ܯ − ሺݍ௦௪ଵ − ௦௪ଶሻݍ = √ ͹ͻ,͵ͻ͹͸,ͷͳ − ሺ͸ͻ,Ͷ − ͵Ͳ,ͻͺሻ = ͳ,ͶͶм 

ɧɨ ɧɟ ɛɨɥɟɟ 𝜑್మ𝜑್య ℎ଴=2/0,6*0,57=2,07ɦ 

Ɍɨɝɞɚ  l1  ɛɭɞɟɬ ɪɚɜɧɚ: 

݈ଵ = с − ௕ܿܯ + ௦௪ଵܿ଴ଵݍ − ܳ௠௔௫ + ௦௪ଵݍଵܿݍ − ௦௪ଶݍ
= ͳ,ͶͶ − ͹ͻ,͵ͻͳ,ͶͶ + ͸ͻ,Ͷ ∙ ͳ,Ͳ͹ − ʹ͹͵,ͺ + ͹͸,ͷͳ ∙ ͳ,ͶͶ͸ͻ,Ͷ − ͵Ͳ,ͻͺ = ʹ,͵͵м 

ɉɨɥɭɱɢɦ L1=l1+0,2=2,33+0,2=2,53ɦ 

Ɍɚɤ ɤɚɤ L1=2,53ɦ>1/4L=1/4*6=2,25ɦ. ɬɨ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ  

L1=2,53ɦ. 

ɉɪɨɜɟɪɹɟɦ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɥɨɫɟ ɪɢɝɟɥɹ ɦɟɠɞɭ ɧɚɤɥɨɧɧɵɦɢ 

ɬɪɟɳɢɧɚɦɢ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [6] (72) ɢɡ ɭɫɥɨɜɢɹ ܳ௠௔௫ ≤0,3φw1*φb1*Rbt*b*h 0 = 0,3*1,057*0,869*13,05*200*570=559602 ɇ = 

559,6ɤɇ>273,8ɤɇ 

ɬ.ɟ. ɩɪɨɱɧɨɫɬɶ ɩɥɢɬɵ ɨɛɟɫɩɟɱɟɧɚ. 

ɝɞɟ 𝜇௪ = 𝐴௦௪ܾ ∙ 𝑠 = ͺͷʹͲͲ ∙ ʹͳͲ = Ͳ,ͲͲͳ͸ 

ߙ = ௕ܧ௦ܧ = ʹͳͲͲͲͲ͵ͲͲͲͲ = ͹,Ͳ 

φw1=1+5α*𝜇௪=1+5*7*0,0016=1,057<1,3 

φb1=1-β*Rb =1-0,01*3,05=0,869 

 

2.1.5  ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɦɚɬɟɪɢɚɥɨɜ 

 

ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɦɚɬɟɪɢɚɥɨɜ ɜɵɩɨɥɧɹɟɦ ɫ ɰɟɥɶɸ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 

ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɪɢɝɟɥɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɝɢɛɚɸɳɟɣ 

ɷɩɸɪɨɣ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ.  
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Ɉɩɪɟɞɟɥɹɟɦ ɢɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ, ɜɨɫɩɪɢɧɢɦɚɟɦɵɟ ɜ ɪɚɫɱɟɬɧɵɯ 

ɫɟɱɟɧɢɹɯ, ɩɨ ɮɚɤɬɢɱɟɫɤɢ ɩɪɢɧɹɬɨɣ ɚɪɦɚɬɭɪɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

[11, ɩ.3.15]. 

ɋɟɱɟɧɢɟ 1-1 ɜ ɩɪɨɥɟɬɟ ɫ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɨɣ А1=  320 Ⱥ-ɒ (АS  = 942 

ɦɦ2) (ɪɢɫ. 3.4, ɛ). 

ȼɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ: х = ܴ௦𝐴௦ܴ௕ܾ = ͵͸ͷ ∙ ͻͶʹͳ͵,Ͳͷ ∙ ʹͲͲ = ͳͲͷ,͵ͻмм 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ: 𝜉 = ℎ଴ݔ = ͳͲͷ,͵ͻͷ͹Ͳ = Ͳ,ͳ͸ͻ 

Ɍɚɤ ɤɚɤ 𝜉 = Ͳ,ͳ͸ͻ < 𝜉ோ = Ͳ,͸ͲͶ, ɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɱɟɧɢɹ ɪɚɜɧɚ: 

Ɇ=RsAs(h0-x/2)=365*942(570-105,39/2)=195,05ɤɇɦ 

ɋɟɱɟɧɢɟ 3-3 ɜ ɩɪɨɥɟɬɟ ɫ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɨɣ А1 =  320 Ⱥ-ɒ+218 Ⱥ-

ɒ (АS  = 1451 (ɦɦ2)). 

ȼɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ: х = ܴ௦𝐴௦ܴ௕ܾ = ͵͸ͷ ∙ ͳͶͷͳͳ͵,Ͳͷ ∙ ʹͲͲ = ͳ͸ʹ,͵͵мм 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ: 𝜉 = ℎ଴ݔ = ͳ͸ʹ,͵͵ͷ͹Ͳ = Ͳ,ʹ͹ͷ 

Ɍɚɤ ɤɚɤ 𝜉 = Ͳ,ʹ͹ͷ < 𝜉ோ = Ͳ,͸ͲͶ, ɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɱɟɧɢɹ ɪɚɜɧɚ: 

Ɇ=RsAs(h0-x/2)=365*1451(570-162,33/2)=269,48ɤɇɦ 

ɋɟɱɟɧɢɟ 6-6 ɜ ɩɪɨɥɟɬɟ ɫ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɨɣ А1=  320 Ⱥ-ɒ (АS  = 942 

(ɦɦ2)). 

ȼɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ: х = ܴ௦𝐴௦ܴ௕ܾ = ͵͸ͷ ∙ ͻͶʹͳ͵,Ͳͷ ∙ ʹͲͲ = ͳͲͷ,͵ͻмм 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ: 𝜉 = ℎ଴ݔ = ͳͲͷ,͵ͻͷ͹Ͳ = Ͳ,ͳ͸ͻ 
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Ɍɚɤ ɤɚɤ 𝜉 = Ͳ,ͳ͸ͻ < 𝜉ோ = Ͳ,͸ͲͶ, ɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɱɟɧɢɹ ɪɚɜɧɚ: 

Ɇ=RsAs(h0-x/2)=365*942(570-105,39/2)=195,05ɤɇɦ 

 

Ɋɢɫɭɧɨɤ 2.5 – Ʉ ɩɨɫɬɪɨɟɧɢɸ ɷɩɸɪɵ ɦɚɬɟɪɢɚɥɨɜ 

 

ɋɟɱɟɧɢɟ ɜ ɩɟɪɜɨɦ ɩɪɨɥɟɬɟ ɫ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɨɣ А1=  312 Ⱥ-ɒ (АS  = 

339 (ɦɦ2)). 

ȼɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ: х = ܴ௦𝐴௦ܴ௕ܾ = ͵͸ͷ ∙ ͵͵ͻͳ͵,Ͳͷ ∙ ʹͲͲ = ͵͹,ͻ͵мм 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ: 𝜉 = ℎ଴ݔ = ͵͹,ͻ͵ͷ͹Ͳ = Ͳ,Ͳ͸ͳ 
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Ɍɚɤ ɤɚɤ 𝜉 = Ͳ,Ͳ͸ͳ < 𝜉ோ = Ͳ,͸ͲͶ, ɬɨ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɱɟɧɢɹ ɪɚɜɧɚ: 

Ɇ=RsAs(h0-x/2)=365*339(570-37,93/2)=74,37ɤɇɦ 

ɉɨɥɶɡɭɹɫɶ ɩɨɥɭɱɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ, 

ɝɪɚɮɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɧɚɯɨɞɢɦ ɬɨɱɤɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɪɵɜɚ ɫɬɟɪɠɧɟɣ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɡɧɚɱɟɧɢɹ  ɩɨɩɟɪɟɱɧɵɯ ɫɢɥ. 

ȼɵɱɢɫɥɹɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɢɧɭ ɚɧɤɟɪɨɜɤɢ ɨɛɪɵɜɚɟɦɵɯ 

ɫɬɟɪɠɧɟɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɧɚɤɥɨɧɧɵɯ ɫɟɱɟɧɢɣ ɧɚ 

ɞɟɣɫɬɜɢɟ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [11, ɩ 3.46] 

Ⱦɥɹ ɧɢɠɧɟɣ ɚɪɦɚɬɭɪɵ ɩɨ ɷɩɸɪɟ Q  ɝɪɚɮɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ 

ɧɚɯɨɞɢɦ ɩɨɩɟɪɟɱɧɭɸ ɫɢɥɭ ɜ ɬɨɱɤɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɪɵɜɚ 

ɫɬɟɪɠɧɟɣ ɞɢɚɦɟɬɪɨɦ 18ɦɦ Q1=143,7(ɤɇ), ɬɨɝɞɚ ɬɪɟɛɭɟɦɚɹ ɞɥɢɧɚ ɚɧɤɟɪɨɜɤɢ 

ɛɭɞɟɬ ɪɚɜɧɚ: 𝜔ଵ = ܳଵʹ ∙ ௦௪ଵݍ + ͷ ∙ ݀௦ = ͳͶ͵,͹ ∙ ͳͲଷʹ ∙ ͸ͻ,Ͷ + ͷ ∙ ͳͺ = ͳͳʹͲмм = ͳͳʹсм 

Ⱦɥɹ ɜɟɪɯɧɟɣ ɚɪɦɚɬɭɪɵ ɞɢɚɦɟɬɪɨɦ 20ɦɦ ɭ ɨɩɨɪɵ ɩɪɢ Qb=124,3ɤɇ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɥɭɱɢɦ: 𝜔௕ = ܳ௕ʹ ∙ ௦௪ଵݍ + ͷ ∙ ݀௦ = ͳʹͶ,͵ ∙ ͳͲଷʹ ∙ ͸ͻ,Ͷ + ͷ ∙ ʹͲ = ͻͻͷ,ͷмм = ͻͻ,͸см 

 

2.2 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɛɨɪɧɨɣ ɤɨɥɨɧɧɵ 

2.2.1 ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

 

Ɉɩɪɟɞɟɥɢɦ ɧɚɝɪɭɡɤɭ ɧɚ ɤɨɥɨɧɧɭ ɫ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɡɚɞɚɧɧɨɣ ɫɟɬɤɟ ɤɨɥɨɧɧ 

Аɝɪɤ1=l1*l2=6,0*6,0=36ɦ2   

ɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɞɚɧɢɹ Ȗn=0,95. 

ɇɚ ɤɨɥɨɧɧɭ ɞɟɣɫɬɜɭɸɬ ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ 

ɦɟɠɞɭɷɬɚɠɧɵɯ ɩɟɪɟɤɪɵɬɢɣ ɢ ɩɨɤɪɵɬɢɹ, ɚ ɬɚɤɠɟ ɩɨɫɬɨɹɧɧɵɟ ɧɚгɪɭɡɤɢ ɨɬ 

ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɤɨɥɨɧɧɵ (ɬɚɛɥ. 2.3-2.5). 
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ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɨɞɧɨɝɨ ɹɪɭɫɚ ɤɨɥɨɧɧɵ 

ɫɟɱɟɧɢɟɦ bɯh =400x400  (ɦɦ) ɩɪɢ ɜɵɫɨɬɟ ɷɬɚɠɚ ɇɷɬ =4,2 ɦ ɫɨɫɬɚɜɢɬ: 

РȒоȓ= b*h*  ɇɷɬ *p* Ȗf =0,4* 0,4*4,2*25*1,1 = 47,52 (ɤɇ). 

 

Ɍɚɛɥɢɰɚ 2.3 - ɇɚɝɪɭɡɤɢ ɧɚ 1 ɦ2 ɩɨɤɪɵɬɢɹ. 
ȼɢɞ ɧɚɝɪɭɡɤɢ ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

ɩɨɫɬɨɹɧɧɚɹ: 
ȼɟɫ ɩɨɤɪɵɬɢɹ 

 
4,0 

 
1,25 

 
5,0 

ɜɪɟɦɟɧɧɚɹ:    
ɫɧɟɝɨɜɚɹ 1,68 1,428 2,4 
ɜ ɬ.ɱ. ɞɥɢɬɟɥɶɧɚɹ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ 

0,5*1,68=0,84 
1,68-0,84=0,84 

1,428 
1,428 

1,2 
1,2 

ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ 5,68  7,4 
ɜ ɬ.ɱ. ɩɨɫɬɨɹɧɧɚɹ ɢ 
ɞɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɚɹ 

4,84  6,2 

 
 

Ɍɚɛɥɢɰɚ 2.4 - ɇɚɝɪɭɡɤɢ ɧɚ 1 ɦ2 ɩɟɪɟɤɪɵɬɢɹ. 
ȼɢɞ ɧɚɝɪɭɡɤɢ ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

ɩɨɫɬɨɹɧɧɚɹ: 
ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɢ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɚɧɟɥɢ 
ɩɟɪɟɤɪɵɬɢɹ 

 
 

3,82 

 
 

1,1 

 
 

4,202 

ɫɨɛɫɬɜɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɪɢɝɟɥɹ 0,6*0,2*25/6=
1,125 

 
1,1 

 
1,238 

ɢɬɨɝɨ: 4,945  5,44 
ɜɪɟɦɟɧɧɚɹ:    
ɇɚ ɩɟɪɟɤɪɵɬɢɟ 5 1,2 6 
ɜ ɬ.ɱ. ɞɥɢɬɟɥɶɧɚɹ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ 

5-1,5=3,5 
1,5 

1,2 
1,2 

4,2 
1,8 

ɉɨɥɧɚɹ ɧɚɝɪɭɡɤɚ: 9,945  11,44 
ɜ ɬ.ɱ. ɩɨɫɬɨɹɧɧɚɹ ɢ ɞɥɢɬɟɥɶɧɨ 
ɞɟɣɫɬɜɭɸɳɚɹ 

8,445  9,64 

 
ɋɭɦɦɚɪɧɚɹ (ɦɚɤɫɢɦɚɥɶɧɚɹ) ɜɟɥɢɱɢɧɚ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɨɬ ɞɟɣɫɬɜɢɹ 

ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɤɨɥɨɧɧɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ 

ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɞɚɧɢɹ Ȗn =0,95 ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ: 

N = 918,72 * 0,95 = 873 (ɤɇ). 
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Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɫɢɥɵ ɜ ɤɨɥɨɧɧɟ ɩɨ ɷɬɚɠɚɦ 

ɗɬɚ
ɠ 

Ƚɪɭɡɨɜɚɹ 
ɩɥɨɳɚɞɶ

, ɦ2 

ɇɚɝɪɭɡɤɚ ɨɬ 
ɩɟɪɟɤɪɵɬɢɹ 

(ɩɨɤɪɵɬɢɹ), ɤɇ/ɦ2 

ȼɟɫ 
ɤɨɥɨɧɧɵ

, ɤɇ 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ 

ɉɨɫɬɨɹɧɧɚ
ɹ ɢ 

ɞɥɢɬɟɥɶɧɚɹ 

ɉɨɥɧɚ
ɹ 

ɉɨɫɬɨɹɧɧɚɹ ɢ 
ɞɥɢɬɟɥɶɧɚɹ 

ɉɨɥɧɚɹ 

2  
 

36 

6,2 7,4 47,52 47,52+36*9,64
= 

=394,56 

47,52+36*11,44=459,36 

1 9,64 11,44 47,52 394,56+47,52+ 
+36*9,64= 

789,12 

459,36+47,52+36*11,44==918,7
2 

 

ɋɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɨɬ ɞɟɣɫɬɜɢɹ ɩɨɫɬɨɹɧɧɨɣ ɢ 

ɞɥɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɨɤ ɜ ɤɨɥɨɧɧɟ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɡɞɚɧɢɹ ɭɩ =0,95 ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ: 

N1 = 789,12 * 0,95 = 750(ɤɇ). 

 

2.2.2 Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ 

 

ɇɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ25 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɬɜɟɪɞɟɧɢɹ ɩɪɢ ɭЬ2 = 0,9 (ɞɥɹ ɜɥɚɠɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 

70%) ɨɩɪɟɞɟɥɹɟɦ ɫɨɝɥɚɫɧɨ [11, ɬɚɛɥ.12, 13, 18]. Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.6. 

Ɍɚɛɥɢɰɚ 2.6 – ɇɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɚ, Ɇɉɚ 

Ʉɥɚɫɫ 
ɛɟɬɨɧɚ 

ȼɢɞ 
ɛɟɬɨɧɚ 

ɉɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Eb 
ɇɨɪɦɚɬɢɜɧɵɟ Ɋɚɫɱɟɬɧɵɟ 

Rb,n Rbt,n Rb* Ȗb2 Rbt* Ȗb2 
ȼ25 Ɍɹɠɟɥɵɣ 18,5 1,6 14,5*0,9=13 1,05*0,9=0,945 30000 

 

ɇɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ 

ɤɥɚɫɫɚ ȼɪ-500 ɨɩɪɟɞɟɥɹɟɦ ɫɨɝɥɚɫɧɨ [11, ɬɚɛɥ. 19, 20, 22, 23] ɫ ɭɱɟɬɨɦ ɞɢɚɦɟɬɪɚ 

10-40 ɦɦ. 

Ɍɚɛɥɢɰɚ 2.7 - ɇɨɪɦɚɬɢɜɧɵɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɪɦɚɬɭɪɵ, Ɇɉɚ 

Ʉɥɚɫɫ ɚɪɦɚɬɭɪɵ ȼɢɞ ɚɪɦɚɬɭɪɵ ɉɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Es 

ɇɨɪɦɚɬɢɜɧɵɟ Ɋɚɫɱɟɬɧɵɟ 
Rsn Rs 

ȼɪ-500 ɋɬɟɪɠɧɟɜɚɹ 390 365 170000 
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          2.2.3 Ɋɚɫɱɟɬ ɚɪɦɚɬɭɪɵ ɤɨɥɨɧɧɵ 

 

Ɋɚɫɱɟɬ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ ɜɵɩɨɥɧɹɟɦ ɧɚ ɞɟɣɫɬɜɢɟ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɫɨ 

ɫɥɟɞɭɸɳɢɦ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɦ, ɩɨɫɤɨɥɶɤɭ ɤɥɚɫɫ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɧɢɠɟ ȼ40, ɚ l0 

=4800ɦɦ<20*h=20*400=8000ɦɦ. 

ɉɪɢɧɢɦɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɤɨɷɮɮɢɰɢɟɧɬ φ=0,8 ɢ ɜɵɱɢɫɥɹɟɦ ɬɪɟɛɭɟɦɭɸ 

ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ ɩɨ ɮɨɪɦɭɥɟ: 𝐴௦,௧௢௧ = ܰ𝜑 ∙ ܴ௦௖ − А ܴ௕ܴ௦௖ = ͺ͹͵ ∙ ͳͲଷͲ,ͺ ∙ ͵͸ͷ − ͶͲͲ ∙ ͶͲͲ ͳ͵,Ͳͷ͵͸ͷ = ʹͶ͵͵ммଶ 

ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ 428 Ⱥ-ɒ (𝐴௦,௧௢௧ =  2463 ɦɦ2) 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɪɨɱɧɨɫɬɢ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ ɫ ɭɱɟɬɨɦ ɩɥɨɳɚɞɢ 

ɫɟɱɟɧɢɹ ɮɚɤɬɢɱɟɫɤɢ ɩɪɢɧɹɬɨɣ ɚɪɦɚɬɭɪɵ. 

ɉɪɢ N1/N=750/873=0,8; l0/h=4800/400=12 ɢ 

ɚ=40ɦɦ<0,15h=0,15*400=60ɦɦ ɩɨ ɩɪɢɥ.3 ɦɟɬɨɞɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɚɯɨɞɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬ φb: 

N1/N ɉɪɢ l0/h 
12 

0,5 0,89 
0,8 0,87 
1 0,86 
φ=0,87 

Ɍɚɤ ɤɚɤ  ߙ௦ = ܴ௦௖𝐴௦௧௢௧ܴ௕𝐴 = ͵͸ͷ ∙ ʹͶ͵͵ͳ͵,Ͳͷ ∙ ͶͲͲ ∙ ͶͲͲ = Ͳ,ͳͺͻ 

Ɍɨɝɞɚ ɮɚɤɬɢɱɟɫɤɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ 

ɛɭɞɟɬ ɪɚɜɧɚ: 

Nu=φ(RbA+RscAstot)=0,87(13,05(400*400)+365*2433)=2589*103ɇ= =2589ɤɇ 

>873ɤɇ 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɱɧɨɫɬɶ ɤɨɥɨɧɧɵ ɨɛɟɫɩɟɱɟɧɚ. Ɍɚɤɠɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ 

ɬɪɟɛɨɜɚɧɢɹ [7, ɩ. 5.53] ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɚɪɦɢɪɨɜɚɧɢɸ, ɩɨɫɤɨɥɶɤɭ 

μ=Astot/Ⱥ*100%=2433/(600*600)*100%=0,68%>0,05% 
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ɉɨɩɟɪɟɱɧɭɸ ɚɪɦɚɬɭɪɭ ɜ ɤɨɥɨɧɧɟ ɤɨɧɫɬɪɭɢɪɭɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ [11, ɩ. 5.26] ɢɡ ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɚ Ⱥ-1 ɞɢɚɦɟɬɪɨɦ 8 ɦɦ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɭɸ ɫ ɲɚɝɨɦ 500 ɦɦ < 20d = 20*28 = 560 ɦɦ (ɪɢɫ. 2.6). 

 

 

Ɋɢɫɭɧɨɤ 2.6 – Ʉɨɥɨɧɧɚ 1-ɨɝɨ ɷɬɚɠɚ 
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3 Ɏɭɧɞɚɦɟɧɬɵ 

3.1 Ⱥɧɚɥɢɡ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

 

ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɨɰɟɧɢɜɚɸɬ 

ɫɨɩɨɫɬɚɜɥɟɧɢɟɦ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ ɜ ɨɬɞɟɥɶɧɵɯ ɩɥɚɫɬɚɯ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɝɪɭɧɬɨɜ 

ɫɥɚɛɵɯ ɢ ɩɥɨɬɧɵɯ, ɩɪɢɝɨɞɧɵɯ ɢ ɧɟɩɪɢɝɨɞɧɵɯ ɜ ɤɚɱɟɫɬɜɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 

ɨɫɧɨɜɚɧɢɢ. 

 

Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɝɪɭɧɬɵ: 

- ɩɟɫɨɤ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ 4ɦ;  

- ɫɭɝɥɢɧɨɤ ɥɟɫɫɨɜɢɞɧɵɣ 6ɦ; 

- ɝɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ ɧɚ ɜɫɸ ɝɥɭɛɢɧɭ. 

Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɜ ɝɨɪɨɞɟ ɑɟɪɧɨɝɨɪɫɤɟ: 

- Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɫɭɝɥɢɧɤɨɜ ɢ ɝɥɢɧ - 1,7ɦ  

- Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɫɭɩɟɫɟɣ, ɩɟɫɤɨɜ ɦɟɥɤɢɯ ɢ ɩɵɥɟɜɚɬɵɯ - 2,1ɦ 

- Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɩɟɫɤɨɜ ɝɪɚɜɟɥɢɫɬɵɯ, ɤɪɭɩɧɵɯ ɢ ɫɪɟɞɧɟɣ 

ɤɪɭɩɧɨɫɬɢ - 2,3ɦ  

- Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɯ ɝɪɭɧɬɨɜ - 2,6ɦ  

ɉɪɢɧɢɦɚɟɦ ɧɨɪɦɚɬɢɜɧɭɸ ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ dfn = 

2,3ɦ (ɞɥɹ ɩɟɫɤɨɜ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ). Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ ɡɚɥɟɝɚɸɬ ɧɚ ɝɥɭɛɢɧɟ 13ɦ, 

ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 247ɦ.  ɉɥɚɧɢɪɨɜɨɱɧɚɹ ɨɬɦɟɬɤɚ 260,5ɦ, 

ɨɬɦɟɬɤɚ ɩɪɢɪɨɞɧɨɝɨ ɪɟɥɶɟɮɚ 260,0ɦ (ɪɢɫ.3.1). 

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

ɤɚɬɟɝɨɪɢɹ ɝɪɭɧɬɨɜ ɩɨ ɫɟɣɫɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ -II . 

Ɍɚɛɥɢɰɚ 3.1 - Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɇɨɳɧ. 
ɫɥɨɹ 

ɇɚɢɦɟɧ. 
ɝɪɭɧɬɚ 

Ɏɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɇɟɯɚɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ρ ρs ρd Ȗsb Ȗsat Ȧ ȦL Ȧp Ip IL e Sr CII  CI φII  φI E R0 

4 ɉɟɫɨɤ ɫɪɟɞɧɟɣ 
ɩɥɨɬɧɨɫɬɢ 

1,75 2,66 1,61 - 0,3 0,09 0,25 0,19 0,07 - 0,75 0,51 - - 40 - 25 300 

6 
ɋɭɝɥɢɧɨɤ 

ɥɟɫɫɨɜɢɞɧɵɣ 
1,78 2,7 1,6 - 0,27 0,11 0,32 0,20 0,12 0,11 0,69 0,43 9 2 18 22,6 10 333 

˅ Ƚɚɥɟɱɧɢɤ 2,3 2,7 2,13 13,2 0,1 0,08 - - - - 0,27 0,17 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)             
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3.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɵɯ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɝɪɭɧɬɚ 

 

1) ɉɟɫɨɤ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ 

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɨ 

ɬɚɛɥɢɰɟ 8 [2]: 

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd: 𝜌ௗ = 𝜌ଵ+𝜔 = ଵ,଻ହଵ+଴,଴ଽ = ͳ,͸ɬ/ɦଶ                                                                      (3.5)         

ɝɞɟ ρ - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ, ρ=1,75 ɬ/ɦ2; 

      Ȧ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, Ȧ=0,09. 

2. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɪɢɫɬɨɫɬɶ n:  ݊ = ͳ − 𝜌೏𝜌ೞ = ͳ − ଵ.଺ଶ.଺଺ = Ͳ,͵ͻͺ                                                                     (3.6)         

4. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ e:   ݁ = ௡ଵ−௡ = ଴,ଷଽ଼ଵ−଴,ଷଽ଼ = Ͳ,͸͸                                                                              (3.7)        

3. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɜɥɚɝɨɟɦɤɨɫɬɶ ѡsat:  ݓ௦௔௧ = ௘∙𝜌𝑤𝜌ೞ = ଴,଺଺∙ଵଶ,଺଺ = Ͳ,ʹͶͻ                                                                        (3.8)          

4. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 [15]:  ܵ௥ = 𝜔∙𝜌ೞ௘∙𝜌𝜔 = ଴,ଵ଺∙ଶ,଺଺଴,଺଺∙ଵ = Ͳ,͸Ͷͷ                                                                        (3.9)          

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. 

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

ɤɨɷɮɮɢɰɢɟɧɬɟ ɩɨɪɢɫɬɨɫɬɢ ɟ=0,66:  

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

φn – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, φn = 400;  

ȿ – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ, ȿ=25 Ɇɉɚ.  
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6. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R0 ɝɪɭɧɬɨɜ ɩɪɢ ɟ=0,66, ɩɨ 

ɬɚɛɥɢɰɟ 48 [14] ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ R0= 380 ɤɉɚ.  

2) ɋɭɝɥɢɧɨɤ ɥɟɫɫɨɜɢɞɧɵɣ 

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɨ 

ɬɚɛɥɢɰɟ 8 [14]: 

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd: 𝜌ௗ = 𝜌ଵ+𝜔 = ଵ,଻଼ଵ+଴,ଵଵ = ͳ,͸ɬ/ɦଶ                                                                    
(3.10)

 

ɝɞɟ ρ - ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ, ρ=1,78 ɬ/ɦ2; 

      Ȧ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, Ȧ=0,11. 

2. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɪɢɫɬɨɫɬɶ n:  ݊ = ͳ − 𝜌೏𝜌ೞ = ͳ − ଵ,଺ଶ,଻ = Ͳ,ͶͲ͹                                                                    (3.11)          

3. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ e:   ݁ = ௡ଵ−௡ = ଴,ସ଴଻ଵ−଴,ସ଴଻ = Ͳ,͸ͺ͸                                                                         (3.12)        

4. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɜɥɚɝɨɟɦɤɨɫɬɶ ѡsat:  ݓ௦௔௧ = ௘∙𝜌𝑤𝜌ೞ = ଴,଺଼଺∙ଵଶ,଻ = Ͳ,ʹͷ                                                                       (3.13)          

5. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 4 [14]:  𝐼௅ = ሺݓ − ௅ݓ௉ሻ/ሺݓ − ௉ሻݓ = ሺͲ,ͳͳ − Ͳ,ʹሻ/ሺͲ,͵ʹ − Ͳ,ʹͲሻ = Ͳ,ͳͳ          (3.14)     

ɝɞɟ ѡ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ѡ=0,11;  

      ѡL – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ, ѡL=0,32;  

      ѡP – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɩɥɚɫɬɢɱɧɨɫɬɢ (ɪɚɫɤɚɬɵɜɚɧɢɹ), ѡP=0,20. 

6. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɩɵɥɟɜɚɬɨ-ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɨɜ ɩɨ 

ɩɨɤɚɡɚɬɟɥɸ ɬɟɤɭɱɟɫɬɢ IL ɩɨ ɬɚɛɥɢɰɟ 13 [2]: 0 ≤ IL = 0,11 ≤ 0,25, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɫɭɝɥɢɧɤɢ, ɝɥɢɧɵ ɩɨɥɭɬɜɟɪɞɵɟ.  

7. Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ:  𝐼௉ = ௅ݓ − ௉ݓ = Ͳ,͵ʹ − Ͳ,ʹ = Ͳ,ͳʹ                                                           (3.15)          

ɝɞɟ ѡL – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ, ѡL=0,32;  

ѡP – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɩɥɚɫɬɢɱɧɨɫɬɢ (ɪɚɫɤɚɬɵɜɚɧɢɹ), ѡP=0,2. 

8. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 [15]:  
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ܵ௥ = 𝜔∙𝜌ೞ௘∙𝜌𝜔 = ଴,ଵଵ∙ଶ,଻଴,଺଼଺∙ଵ = Ͳ,Ͷ͵                                                                         (3.16)           

ɝɞɟ ѡ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, ѡ=0,11;  

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

ρѡ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɚɹ 1ɬ/ɦ3;  

ɟ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ. 

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

ɤɨɷɮɮɢɰɢɟɧɬɟ ɩɨɪɢɫɬɨɫɬɢ ɟ=0,85:  

cn – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ, cn=9ɤɉɚ;  

φn – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, φn = 180;  

ȿ – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ, ȿ=10 Ɇɉɚ.  

10. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R0 ɩɪɨɫɚɞɨɱɧɵɯ ɝɪɭɧɬɨɜ ɩɪɢ 

ɩɨɤɚɡɚɬɟɥɟ ɬɟɤɭɱɟɫɬɢ ρd=1,6, ɩɨ ɬɚɛɥɢɰɟ 48 [14] ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ 

ɢɧɬɟɪɩɨɥɹɰɢɢ R0= 333 ɤɉɚ.  

3) Ƚɚɥɟɱɧɢɤ 

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɨ 

ɬɚɛɥɢɰɟ 8 [2]: 

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd: 𝜌ௗ = 𝜌ଵ+𝜔 = ଶ,ଷଵ+଴,଴଼ = ʹ,ͳ͵ɬ/ɦଶ                                                               (3.17) 

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

      Ȧ – ɜɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ, Ȧ=0,08. 

2.  Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɢɹ ɜɨɞɵ: ߛ௦௕ = ሺ𝜌ೞ−𝜌𝑤ሻ∙௚ଵ+௘ = ሺଶ.଻−ଵሻ∙ଽ.଼ଵ+଴,ଶ଺଻ = ͳ͵,ʹɤɇ/ɦଷ                                                (3.18) 

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:  ݊ = ͳ − 𝜌೏𝜌ೞ = ͳ − ଶ,ଵଷଶ.଻ = Ͳ,͹ͻ                                                                   (3.19) 
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4. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ e:   ݁ = ௡ଵ−௡ = ଴,ଶଵଵ−଴,ଶଵ = Ͳ,ʹ͸͹                                                                           (3.20) 

5. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɜɥɚɝɨɟɦɤɨɫɬɶ ѡsat:  ݓ௦௔௧ = ௘∙𝜌𝑤𝜌ೞ = ଴,ଶ଺଻∙ଵଶ,଻ = Ͳ,ͳ                                                                         (3.21) 

6. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 [14]:  ܵ௥ = 𝜔∙𝜌ೞ௘∙𝜌𝜔 = ଴,଴଼∙ଶ,଻଴,ଶ଺଻∙ଵ = Ͳ,ͳ͹                                                                          (3.22) 

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 – ɩɟɫɨɤ, ɦɚɥɨɜɥɚɠɧɵɟ Sr=0,645, R0=380ɤɉɚ, Е=25Ɇɉɚ - ɩɪɢɝɨɞɟɧ ɜ 

ɤɚɱɟɫɬɜɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɧɨɜɚɧɢɹ;  

ɂȽɗ-2 – ɫɭɝɥɢɧɨɤ IL=0,11, ɦɚɥɨɜɥɚɠɧɵɟ Sr=0,43, R0=333ɤɉɚ, Е=10Ɇɉɚ – 

ɜɨɡɦɨɠɧɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ. 

ɂȽɗ-3 – ɝɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ, ɩɥɨɬɧɵɣ e = 3,74, ɜɥɚɠɧɵɟ Sr=0,815, 

R0=600ɤɉɚ,  Е=50Ɇɉɚ - ɩɪɢɝɨɞɟɧ ɜ ɤɚɱɟɫɬɜɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɧɨɜɚɧɢɹ; 

 

3.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ 

 

ɇɚɣɞёɦ ɪɚɫɱёɬɧɭɸ ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ ɩɨ ɮ.3[13]: 

df=khɯ dfn,                                                                                                    (3.23) 

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

ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬ.1  [16];        df=0,5ɯ2,9=1,45ɦ 
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3.1.3 ȼɵɛɨɪ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɨɫɧɨɜɚɧɢɹ 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɥɨɳɚɞɤɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɵɯ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɬɪɢ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɨɜ: 

1 ɬɢɩ: Ʌɟɧɬɨɱɧɵɣ ɮɭɧɞɚɦɟɧɬ. 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɦɚɥɚɹ ɷɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ, ɫɟɣɫɦɢɱɧɨɫɬɶ 

ɪɚɣɨɧɚ – ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ ɥɟɧɬɨɱɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɪɟɲɟɧɢɟɦ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɥɟɧɬɨɱɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɷɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ ɜɨɡɜɟɞɟɧɢɹ, ɩɪɨɫɬɨɬɚ ɫɨɨɪɭɠɟɧɢɹ. 

2 ɬɢɩ: ɋɬɨɥɛɱɚɬɵɟ ɮɭɧɞɚɦɟɧɬɵ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢ ɥɟɝɤɢɯ ɡɞɚɧɢɹɯ. 

ɋɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɜ ɪɚɡɵ ɫɷɤɨɧɨɦɢɬ ɞɟɧɶɝɢ ɩɪɢ ɦɚɥɨɣ ɧɚɝɪɭɡɤɟ ɨɬ 

ɫɨɨɪɭɠɟɧɢɹ. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ: 

ɨɰɟɧɤɚ ɝɪɭɧɬɨɜ, ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɧɚɥɢɱɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɭɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ, ɡɚɥɢɜɤɚ ɛɟɬɨɧɚ. 

Ɉɫɧɨɜɧɨɣ ɬɢɩ ɫɬɨɥɛɱɚɬɵɯ ɮɭɧɞɚɦɟɧɬɨɜ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɦɚɫɫɨɜɨɦ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ - ɷɬɨ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. ɋɬɨɢɦɨɫɬɶ 

ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɫɨɫɬɚɜɹɬ ɧɟ ɛɨɥɟɟ 15-18% ɜ ɬɨ ɜɪɟɦɹ, ɤɨɝɞɚ ɫɬɨɢɦɨɫɬɶ 

ɮɭɧɞɚɦɟɧɬɨɜ ɞɪɭɝɢɯ ɬɢɩɨɜ ɫɨɫɬɚɜɥɹɟɬ 15-30% ɨɬ ɫɬɨɢɦɨɫɬɢ ɜɫɟɝɨ ɫɬɪɨɟɧɢɹ.  

ɉɥɸɫɵ: 

- ɩɪɨɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ – ɜɨɡɜɟɫɬɢ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɢɡ 

ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɤɢɪɩɢɱ, ɛɥɨɤɢ) ɦɨɠɟɬ ɞɚɠɟ ɧɟɩɪɨɮɟɫɫɢɨɧɚɥ; 

- ɷɤɨɧɨɦɢɱɧɨɫɬɶ - ɞɚɧɧɵɣ ɜɢɞ ɮɭɧɞɚɦɟɧɬɚ ɜɵɝɨɞɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ 

ɜɢɞɨɜ ɩɨɞɨɛɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 

- ɤɨɪɨɬɤɢɣ ɫɪɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ - ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɨɡɜɟɫɬɢ ɫɬɨɥɛɱɚɬɵɣ 

ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɞɨɦ ɪɚɡɦɟɪɨɦ 6ɯ6 ɦ ɭɣɞɟɬ ɧɟ ɛɨɥɟɟ 2 ɞɧɟɣ; 

- ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɝɢɞɪɨɢɡɨɥɹɰɢɢ ɮɭɧɞɚɦɟɧɬɚ - ɜ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɨɣ 

ɡɚɳɢɬɟ ɫɬɨɥɛɵ ɧɟ ɧɭɠɞɚɸɬɫɹ; 
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- ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɫɨɤɨ ɩɪɢɩɨɞɧɹɬɶ ɫɬɪɨɟɧɢɟ - ɭɪɨɜɟɧɶ ɩɨɥɚ 1-ɝɨ ɷɬɚɠɚ ɩɪɢ 

ɠɟɥɚɧɢɢ ɦɨɠɧɨ ɩɪɢɩɨɞɧɹɬɶ ɧɚ ɥɸɛɭɸ ɜɵɫɨɬɭ ɢ ɬɟɦ ɫɚɦɵɦ, ɧɚɩɪɢɦɟɪ, 

ɨɝɪɚɞɢɬɶɫɹ ɨɬ ɩɚɜɨɞɤɨɜɨɣ ɜɨɞɵ; 

- ɩɪɨɫɬɨɬɚ ɩɪɨɤɥɚɞɤɢ ɤɨɦɦɭɧɢɤɚɰɢɣ - ɫɬɨɥɛɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɧɨɫɹɬ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɜ ɩɥɚɧ ɢ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

Ɇɢɧɭɫɵ: 

- ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɭɫɚɞɤɢ - ɜ ɫɥɭɱɚɟ ɪɚɡɧɨɫɬɢ ɩɥɨɬɧɨɫɬɢ 

ɝɪɭɧɬɚ ɩɨɞ ɨɫɧɨɜɚɧɢɟɦ ɫɬɨɥɛɨɜ, ɫɬɪɨɟɧɢɟ ɦɨɠɟɬ ɩɨɤɨɫɢɬɶɫɹ ɧɚ ɛɨɤ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ, ɤɚɤ ɦɢɧɢɦɭɦ, ɛɭɞɭɬ ɩɥɨɯɨ ɨɬɤɪɵɜɚɬɶɫɹ ɞɜɟɪɢ ɢ ɨɤɧɚ; 

- ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ - ɬɚɤɢɟ ɮɭɧɞɚɦɟɧɬɵ ɛɨɥɶɲɟ ɩɨɞɯɨɞɹɬ ɞɥɹ 

ɞɨɦɨɜ ɢɡ ɛɪɟɜɧɚ, ɛɪɭɫɚ, ɩɢɥɨɦɚɬɟɪɢɚɥɚ ("ɤɚɪɤɚɫɧɢɤɢ"). Ⱦɥɹ ɫɨɨɪɭɠɟɧɢɣ ɢɡ 

ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɟɝɨ ɪɟɞɤɨ ɤɨɝɞɚ ɩɪɢɦɟɧɹɸɬ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɫɜɹɡɚɧɨ ɫ 

ɬɟɦ, ɱɬɨ ɩɨ ɨɝɨɥɨɜɤɭ ɩɪɢɞɟɬɫɹ ɞɟɥɚɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɪɨɫɬɜɟɪɤ; 

- ɨɬɫɭɬɫɬɜɢɟ ɩɨɞɜɚɥɚ - ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɜɚɥɚ ɩɨɬɪɟɛɭɟɬɫɹ ɜɨɡɜɨɞɢɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ; 

- ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɝɪɭɧɬɨɜɵɯ ɜɨɞ - ɩɪɢ 

ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɦɨɠɧɨ ɡɚɤɥɚɞɵɜɚɬɶ ɬɨɥɶɤɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɬɨɥɛɵ ɫ ɩɨɞɨɲɜɨɣ 

ɧɚ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɢɡ-ɡɚ ɩɨɫɬɨɹɧɧɨɝɨ 

ɩɨɞɦɵɜɚ ɫɬɨɥɛɨɜ, ɨɧɢ ɫɢɥɶɧɨ ɩɪɨɫɹɞɭɬ; 

- ɩɨɞɯɨɞɢɬ ɧɟ ɞɥɹ ɜɫɟɯ ɝɪɭɧɬɨɜ - ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɧɟɥɶɡɹ 

ɭɫɬɪɚɢɜɚɬɶ ɧɚ ɫɥɚɛɨɧɟɫɭɳɢɯ ɝɪɭɧɬɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɞɟɫɶ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɫɬɨɥɛɵ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɩɭɱɢɧɢɫɬɵɯ 

ɝɪɭɧɬɚɯ. 

3 ɬɢɩ: ɋɜɚɣɧɵɣ 

ɉɥɸɫɵ: 

1. ȼɵɫɨɤɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 

2. Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ; 

3. ɉɪɨɱɧɨɫɬɶ; 

4. ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɚɸ-ɤɨɥɨɧɧɭ ɤɚɤ ɤɨɥɨɧɧɭ ɩɟɪɜɨɝɨ 

ɷɬɚɠɚ; 
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5. ɗɤɨɧɨɦɢɱɧɨɫɬɶ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɞɧɨ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ). 

Ɇɢɧɭɫɵ: 

1. ɇɟɨɛɯɨɞɢɦɨ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɬɨɱɧɨɫɬɶ ɡɚɛɢɜɤɢ ɫɜɚɢ (ɨɬɤɥɨɧɟɧɢɹ ɩɨ 

ɨɫɢ ±3 ɫɦ); 

2. ɋɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɧɵɦ ɨɬɦɟɬɤɚɦ ɫ ɬɨɱɧɨɫɬɶɸ ±2ɫɦ;  

3. ɋɨɬɪɹɫɟɧɢɹ ɝɪɭɧɬɚ ɩɪɢ ɡɚɛɢɜɤɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɬɪɟɳɢɧɵ ɜ ɫɨɫɟɞɧɢɯ 

ɡɞɚɧɢɹɯ.  

Ɋɚɫɫɦɨɬɪɟɜ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɮɭɧɞɚɦɟɧɬɨɜ, ɫɪɚɜɧɢɜ ɢɯ ɨɫɧɨɜɧɵɟ 

ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɛɵɥɨ ɪɟɲɟɧɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬɵ ɫɬɨɥɛɱɚɬɨɝɨ 

ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ ɢ ɫɜɚɣɧɨɝɨ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ, ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɛɵɥɢ 

ɜɵɞɟɥɟɧɵ ɜɫɟ ɬɪɢ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɨɜ. 

 

3.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɮɭɧɞɚɦɟɧɬ 

 

Ɍɚɛɥɢɰɚ 3.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɫɪɟɞɧɸɸ ɤɨɥɨɧɧɭ 

ȼɢɞ ɧɚɝɪɭɡɤɢ ɇɨɪɦɚɬɢɜɧɚɹ 
2ɦ

кɇ  
1f 

 
ɬɚɛɥ.7.1 [2] 

Ɋɚɫɱɟɬɧɚɹ 

2ɦ
кɇ

 
1 2 3 4 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 𝑷𝒅 
1.11 ɉɨɤɪɵɬɢɟ:  
Ɇɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ:  δ=0,2ɦ  ρ = ʹͷ ɤɇ

ɦయ 
5,5 1,2 6,6 

- ɉɚɪɨɢɡɨɥɹɰɢɹ (1ɫɥɨɣ ɪɭɛɟɪɨɢɞɚ) 
δ=0,01ɦ,   𝜌 = ͸ ɤɇ

ɦయ 
0,06 1,2 0,072 

- ɬɟɩɥɨɢɡɨɥɹɰɢɹ – ɩɨɥɢɫɬɢɪɨɥɛɟɬɨɧ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɧɚ 
ɲɥɚɤɨɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ  𝜌 = ͵ ɤɇ

ɦయ δ=0,17ɦ 
0,51 1,2 0,612 

- ɰɟɦ. ɩɟɫɱ. ɫɬɹɠɤɚ: δ=0,05ɦ   𝜌 = ͳͺ ɤɇ
ɦయ 0,9 1,3 1,17 

ɂɬɨɝɨ 6,97 - 8,454 
  ɉɟɪɟɤɪɵɬɢɟ: 
- ɀ\ɛ ɩɥɢɬɚ: ρ = ʹͷ ɤɇ

ɦయ , ߜ = ʹʹͲɦɦ. 5,5 1,2 6,6 

- ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ ɤɥɚɫɫɚ B7,5, ߜ =ͷͲɦɦ., ρ = ͳʹ ɤɇ
ɦయ 

0,6 1,3 0,78 
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- ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ ɫɬɹɠɤɚ Ɇ150, ߜ =ʹͲɦɦ., ρ = ͳͷ ɤɇ
ɦయ 

0,3 1,3 0,39 

- ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ, ߜ = ͳ͵ɦɦ. ,  ρ =ͳͺ ɤɇ
ɦయ 

0,234 1,2 0,2808 

ɂɬɨɝɨ 6,634 - 8,05 
ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 𝑷 
-ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 3 ɤɇ/ɦ2 , ɬɚɛɥ. 8.3 
[2] 

3 
1,2 
(ɩ.8.2.2. [2]) 

3,6 

ɞɥɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚɝɪɭɡɤɚ, :𝑷𝒍 ଶଷ ܲ 2 
1,2  
(ɩ. 8.2.2)[2] 

2,4 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, 𝑷𝒕 :ଵଷ ܲ 1 
1,2 
 (ɩ. 8.2.2)[2] 

1,2 

ɂɬɨɝɨ 3 - 3,6 
 

ɉɨɞɫɱɟɬ ɫɭɦɦɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ 

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

 (Ⱥɝɪ=6,0ɦ2): 

NII=(Nn
ɩɨɫɬ+qn

ɩɨɤɪ+qn
2*nɩɟɪ)*Ⱥɝɪ+N2*nɩɟɪ+N3+N2= 

(14,2+1,062+2,8*2)*6,0+4,1+22,57*2+1,71+28=20,86*6,4+4,1+45,14+1,71+28=17

2ɤɇ/ɦ.                                                                                                                   (3.24) 

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=

111 ɤɇ/ɦ.                                                                                                               (3.25) 

ɝɞɟ  qɪ
ɩɨɤɪ = qɪ

cd*ȥ2+ qɪ
ld*ȥ1 = 1,17*0,9+0,5*0,95=1,53 ɤɇ/ɦ2                 (3.26) 

      qɪ
ɩɟɪ = qɪ

cd*ȥ2+ qɪ
ld*ȥ1 = 1,2*0,9+2,4*0,95=3,36 ɤɇ/ɦ2                      (3.27) 

 

          3.3 ɉɟɪɟɤɪɟɫɬɧɵɣ ɥɟɧɬɨɱɧɵɣ ɮɭɧɞɚɦɟɧɬ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ: 

Аɮ = ிோబ−𝛾ɮௗ,                                                                                               (3.28) 

R0 – ɞɥɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ɬɨ R0=300ɤɉɚ ɢɥɢ 30ɤɇ/ɦ3. 
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Ȗɮ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɧɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ, 

ɥɟɠɚɳɟɝɨ ɧɚ ɨɛɪɟɡɚɯ ɮɭɧɞɚɦɟɧɬɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ ɦɚɬɟɪɢɚɥɚ 

ɮɭɧɞɚɦɟɧɬɚ Ȗ, ɩɪɢɦɟɦ Ȗɮ = 2ɬ=20 ɤɇ/ɦ3;  

d = 2 - ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ. 

Аɮ = 110/(38-2*2) = 3,24ɦ2 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.7 

[3]; ܴ = 𝛾೎భ𝛾೎మ𝑘 ሺܯ𝛾 ∙ ݇𝑧 ∙ ܾ ∙ 𝐼𝐼ߛ + ௤ܯ ∙ ݀ଵ ∙ ′𝐼𝐼ߛ + ሺܯ௤ − ͳሻ ∙ ݀௕ ∙ ′𝐼𝐼ߛ + ௖ܯ ∙ ܿ𝐼𝐼ሻ          

(3.29) ݇  – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ, ɟɫɥɢ ɩɪɨɱɧɨɫɬɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɟɧɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ, ɢ k=1,1, 

ɟɫɥɢ ɨɧɢ ɩɪɢɧɹɬɵ ɩɨ ɬɚɛɥɢɱɧɵɦ ɡɧɚɱɟɧɢɹɦ ߛ௖ଵߛ௖ଶ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɚɛɥɢɰɟ 5.4 [14]; ܯ𝛾,ܯ௤,ܯ௖, - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 5.5 [14]; ݇𝑧 - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ ɩɪɢ b<10 ɦ; ݇𝑧 = ͳ  ܾ𝑧 – ɲɢɪɢɧɚ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

ܾ𝑧 = √𝐴𝑧 = √ܰ + ௠௧ߛ ∙ ݀ଵ ∙ ܾଶ𝜎𝑧௣ = √ͳͳͲͲ + ʹͲ ∙ Ͳ,Ͷͳ ∙ ͵,ʹͶଶͻͶ,ʹ = ͵,ͷͷɦ 

𝜎𝑧௣ = ቆ( ଶܨܾ + ௠௧ߛ ∙ ݀ଵ) − 𝜎𝑧௚ቇ = ቆ(ͳͳͲͲ͵,ʹͶଶ + ʹͲ ∙ Ͳ,Ͷͳ) − ͳͺ,͹͸ቇ = ͻͶ,ʹ 𝜎𝑧௚ = ′𝐼𝐼ߛ ∙ ݀ = ͻ,͵ͺ ∙ ʹ,Ͳ = ͳͺ,͹͸                                                          (3.30) ߛ𝐼𝐼  - ɭɫɪɟɞɧɟɧɧɨɟ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, 

ɡɚɥɟɝɚɸɳɢɯ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ (ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ), ɤɇ/ɦ3; ߛ𝐼𝐼′  - ɬɨ ɠɟ, ɞɥɹ ɝɪɭɧɬɨɜ, ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɤɇ/ɦ3; ܿ𝐼𝐼  - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, ɡɚɥɟɝɚɸɳɟɝɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ɤɉɚ; 
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݀௕  – ɝɥɭɛɢɧɚ ɩɨɞɜɚɥɚ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɩɥɚɧɢɪɨɜɤɢ ɞɨ ɩɨɥɚ 

ɩɨɞɜɚɥɚ, ɦ (ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ ɫ ɩɨɞɜɚɥɨɦ ɝɥɭɛɢɧɨɣ ɫɜɵɲɟ 2 ɦ ɩɪɢɧɢɦɚɸɬ 

ɪɚɜɧɵɦ 2 ɦ). ݀ଵ - ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɦ, ɛɟɫɩɨɞɜɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬ 

ɭɪɨɜɧɹ ɩɥɚɧɢɪɨɜɤɢ ɢɥɢ ɩɪɢɜɟɞɟɧɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɧɚɪɭɠɧɵɯ ɢ 

ɜɧɭɬɪɟɧɧɢɯ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɩɨɥɚ ɩɨɞɜɚɥɚ, ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 5.8 [14]. 

ɉɪɢ ɩɥɢɬɧɵɯ ɮɭɧɞɚɦɟɧɬɚɯ ɡɚ d1 ɩɪɢɧɢɦɚɸɬ ɧɚɢɦɟɧɶɲɭɸ ɝɥɭɛɢɧɭ ɨɬ ɩɨɞɨɲɜɵ 

ɩɥɢɬɵ ɞɨ ɭɪɨɜɧɹ ɩɥɚɧɢɪɨɜɤɢ; ݀ଵ = ℎ௦ + ℎ೎𝑓∙𝛾೎𝑓𝛾𝐼𝐼′ =  Ͳ,͵͹ͷ + ଴,ଵ∙ଶ+଴,଴ହ∙଴,ଶ+଴,଴଻ହ∙ଵ,଼ଽ,ଷ଼ = Ͳ,Ͷͳ ɦ                     (3.31) 

ℎ௦  – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɫɨ ɫɬɨɪɨɧɵ 

ɩɨɞɜɚɥɚ, ɦ; 

ℎ௖௙ – ɬɨɥɳɢɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɩɨɞɜɚɥɚ, ɦ; ߛ௖௙  – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɩɨɞɜɚɥɚ, 

ɤɇ/ɦ3; 

R=(1,4*1,2/1)*(2,46*1,1*3,24*11+10,85*0,41*9,38+11,25*0)= 232,12ɤɉɚ     

ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɭɫɥɨɜɢɹ                   𝜎௠௔௫ ൑ ܴ 𝜎௠௔௫ = ሺ𝜎ெ + 𝜎ொሻ ଵଶ = ሺͷͻ,͵ + ͳͲͻሻ/ʹ = ͺͶ,ͳͷ                                      (3.32) 𝜎ெ = ͸ ∙ ଴ܾܯ ∙ ሺ݈଴ሻଶ = ͸ ∙ ʹͶ͵,ͻ͵,ʹͶ ∙ ʹ,͹͸ଶ = ͷͻ,͵;  
 𝜎ொ = Ͷ ∙ ܳ଴ܾ ∙ ݈଴ = Ͷ ∙ ʹͶ͵,ͻ͵,ʹͶ ∙ ʹ,͹͸ = ͳͲͻ ݈଴ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɥɟɧɬɵ ɮɭɧɞɚɦɟɧɬɚ; ݉ – ɥɢɧɟɣɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɚɥɤɢ ɧɚ ɭɩɪɭɝɨɦ ɨɫɧɨɜɚɧɢɢ; ܯ଴ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ. ܯ଴ = ଴,ହ∙௠∙ிସ+್ ∙೗೘∙್ = ଵଵ଴଴∙଴,ହ∙ଵ,ଽ଻ସ+ య,మర∙భభ,97∙య,మర = ʹͶ͵,ͻɤɇɦ                                                   (3.33) 

௙ܾ,݈௙ – ɲɢɪɢɧɚ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ ɥɟɧɬɵ ܳ଴ = ிସ+್ ∙೗೘∙್ = ଵଵ଴଴ସ+ య,మర∙భభ,97∙య,మర = ʹͶ͵,ͻɤɇ                                                          (3.34) 
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ȼɵɜɨɞ: ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɥɟɧɬɵ 0,9 ɦ; ɫɟɱɟɧɢɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 

ɩɨɞ ɤɨɥɨɧɧɨɣ 3,24ɯ3,24ɦ. 

  

3.4 Ɋɚɫɱɟɬ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ 

3.4.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 

 

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɧɚɡɧɚɱɚɟɦ ɩɨ ɡɧɚɱɟɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɪɚɫɱёɬɧɨɣ 

ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɚ ɬɚɤɠɟ ɡɚɜɢɫɢɬ ɨɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɡɞɚɧɢɹ. 

ɇɚɣɞёɦ ɪɚɫɱёɬɧɭɸ ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɢ ɩɪɨɜɟɪɢɦ ɭɫɥɨɜɢɹ 

ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 2 (ɬ. 5.3 [14]). 

Ɍɚɛɥɢɰɚ 3.3 – ȼɵɛɨɪ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɝɥɭɛɢɧɵ ɡɚɥɟɝɚɧɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 

 

 d୤ = d୤୬ = ʹ,͵ = ʹ,͵ ,                    

ɝɞɟ  d୤୬ = ʹ,͵ɦ - ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɩɟɫɤɨɜ ɫɪɟɞɧɟɣ 

ɩɥɨɬɧɨɫɬɢ, 

        d୤ = 2,3ɦ, ɬ.ɤ. ɡɞɚɧɢɟ ɛɟɡ ɩɨɞɜɚɥɚ. 

        kh = 0,7 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɡɞɚɧɢɹ ɛɟɡ ɩɨɞɜɚɥɚ ɫ ɩɨɥɚɦɢ 

ɭɫɬɪɚɢɜɚɟɦɵɦɢ ɩɨ ɝɪɭɧɬɭ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ 

ɜ ɩɨɦɟɳɟɧɢɢ 100ɋ. 

ɋɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 1 ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ݀𝜔 = ͳ͵ɦ. ͳ͵ > ʹ,͵ + ʹ ∗ Ͳ,͹ = ͵,͹                                                                            (3.35) 
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ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ  

ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ 

ɮɭɧɞɚɦɟɧɬɚ df =1,7 ɦ. 

 

3.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɢ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ: 

Аɮ = ிோబ−𝛾ɮௗ,                                                                                               (3.36) 

R0 – ɞɥɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ɬɨ R0=300ɤɉɚ ɢɥɢ 30ɤɇ/ɦ3. 

Ȗɮ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɧɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ, 

ɥɟɠɚɳɟɝɨ ɧɚ ɨɛɪɟɡɚɯ ɮɭɧɞɚɦɟɧɬɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ ɦɚɬɟɪɢɚɥɚ 

ɮɭɧɞɚɦɟɧɬɚ Ȗ, ɩɪɢɦɟɦ Ȗɮ = 2ɬ=20 ɤɇ/ɦ3;  

d= 1,7- ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ. 

Аɮ = 110/(30-2*2) = 4,23ɦ2 

ɋɬɨɪɨɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ:  √Ͷ,ʹ͵ = ʹ,Ͳͷɦ 

ɉɪɢɧɢɦɚɟɦ ɦɨɧɨɥɢɬɧɵɣ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɫ ɩɨɞɨɲɜɨɣ 

ɪɚɡɦɟɪɨɦ 2,1*2,1ɦ. 

Nɩɨɥɧ = 1100 ɤɇ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɤɨɥɨɧɧɭ. 

Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɢɦ ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ R ɩɨ 

ɮɨɪɦɭɥɟ, ɡɚɞɚɜɲɢɫɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ b=2,1ɦ: R = ȖcభȖcమ୩ [MȖk୸bȖII + M୯d ȖII´ + MୡcII],                                                (3.37) 

ɝɞɟ Ȗୡଵ = 1,4 ɢ Ȗୡଶ = 1,2 (ɬɚɛɥɢɰɚ 5.4 [ʹ]), 
k=1 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ; MȖ = ʹ,Ͷ͸, M୯ = ͳͲ,ͺͷ, Mୡ = ͳͳ,ʹͷ ɩɪɢ φII = ͶͲ° - ɤɨɷɮɮɢɰɢɟɧɬɵ, 

ɩɪɢɧɢɦɚɟɦɟɟ ɩɨ ɬɚɛɥɢɰɟ 5.5[3]; k୸ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ ɩɪɢ b<10 ɦ; kz=z0/b+0,2   

ɩɪɢ  b≥10 ɦ. (ɡɞɟɫɶ z0=8ɦ); 

b = 2,1 – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ; 
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ȖII= (6*5,5)/5,5=6ɤɇ/ɦ3- ɨɫɪɟɞɧёɧɧɵɣ ɪɚɫɱёɬɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɨɜ, 

ɡɚɥɟɝɚɸɳɢɯ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, 

 ȖII′= (6*5,5+2*10,5+0,5*16,38)/10,2=7,58ɤɇ/ɦ3 - ɬɨ ɠɟ, ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ 

ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ;  d = ʹɦ - ɩɪɢɜɟɞɟɧɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 

ɮɭɧɞɚɦɟɧɬɨɜ, ɦ; 

R = (1,4*1,2/1)*(2,46*2,1*2,1*6+10,85*2*7,58+11,25*0) = 378,8ɤɉɚ     

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚ ɝɪɭɧɬ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ 

ɭɱɢɬɵɜɚɸɬ ɜɟɫ ɝɪɭɧɬɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɨɛɪɟɡɚɯ ɮɭɧɞɚɦɟɧɬɚ. 

Nɮ
ɤɨɥ=4*10=40 ɤɇ                                                                                      (3.38) 

Ⱦɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ p ɧɚɣɞёɦ ɩɨ ɮɨɪɦɭɥɟ: ݌ = F+Nɮ
ɤɨɥ

Ⱥɮ
+ ȕȖɮd ,                                                                                         (3.39) 298,5 =2*20 + (2,1*2,1)/(40+1100) = ݌ɤɇ/ɦ2                                           (3.40) ݌  =298,5ɤɇ < R=378,8ɤɇ, ɩɪɨɱɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ, ɩɪɢɧɢɦɚɟɦ ɩɥɨɳɚɞɢ 

ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 2,1*2,1ɦ. 

 

3.4.3 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ ɤɨɥɨɧɧɵ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ 

 

Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɜɵɩɨɥɧɹɸɬ ɩɨ ɭɫɥɨɜɢɸ:  F ൑ αRୠtu୫h଴,                                                                                           (3.41) 

ɝɞɟ α = 1 ɞɥɹ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ; u୫ = ʹ ∗ ሺhɤɨɥ + bɤɨɥ + ʹ ∗ h଴ଵ ሻ = ʹ ∗ ሺͲ,Ͷ + Ͳ,Ͷ + ʹ ∗ Ͳ,Ͷሻ = ͵,ʹɦ  – 

ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɣ ɩɟɪɢɦɟɬɪɨɜ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɣ 

ɩɢɪɚɦɢɞɵ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɪɢ ɩɪɨɞɚɜɥɢɜɚɧɢɢ ɜ ɩɪɟɞɟɥɚɯ ɪɚɛɨɱɟɣ ɜɵɫɨɬɵ 

ɫɟɱɟɧɢɹ; 

F = 1100*1*1= 1100ɤɇ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ 

F = 1100ɤɇ < 1*750*3,2*0,5= 1200 ɤɇ                                                    (3.42) 

ɉɪɨɱɧɨɫɬɶ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɨɛɟɫɩɟɱɟɧɚ. 
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Ɋɢɫɭɧɨɤ 3.2 -  Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɮɭɧɞɚɦɟɧɬɚ ɤɨɥɨɧɧɵ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ. 

 

3.4.4  Ɋɚɫɱɟɬ ɨɫɚɞɨɤ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɤɨɥɨɧɧɭ 

 

Ɉɩɪɟɞɟɥɢɦ ɨɪɞɢɧɚɬɵ ɷɩɸɪɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɨɬ ɞɟɣɫɬɜɢɹ 

ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɷɩɸɪɵ 0,2*σzg  ɩɨ ɮɨɪɦɭɥɟ:  σ୸୥ = ∑ Ȗi ∗ hi,୬i=ଵ                                                                                      (3.43) 

ɝɞɟ  n - ɱɢɫɥɨ ɫɥɨёɜ ɝɪɭɧɬɚ, ɨɬ ɜɟɫɚ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ; 

       Ȗi -ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ i-ɝɨ ɫɥɨɹ;  

       hi - ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ. 

1) ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ: σzg=0; 0,2σzg=0 

2) ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ: σzg2=0+11,0*2,0=22,0ɤɉɚ; 

0,2σzg0=4,4ɤɉɚ;  

3) ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ 2 ɫɥɨɹ ɝɪɭɧɬɚ: σzg1=22,0+11,0*2,0=44,0ɤɉɚ; 

0,2σzg1=8,8ɤɉɚ;  

Ɍɨɥɳɢɧɚ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ hi =0,4*b=0,4*2=0,8ɦ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ σzpi ɧɚ ɝɪɚɧɢɰɚɯ ɤɚɠɞɨɝɨ i-ɨɝɨ 

ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: σzpi = αi*(p - σzg0), 
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ɝɞɟ αi – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɜɟɞɟɧɧɨɣ 

ɝɥɭɛɢɧɵ ξ i-ɨɝɨ ɫɥɨɹ ɩɨ ɬɚɛɥɢɰɟ 55 [14]. 

ξ = 2*∑ hi/ b,                                                                                                (3.44) 

σzp,i = 0,5*( σzp,i + σzp(i-1)),                                                                            (3.45) 

si = (0,8* σzp,i* hi / Ei).                                                                                 (3.46) 

Ɍɚɛɥɢɰɚ 3.4 – Ʉ ɪɚɫɱɟɬɭ ɨɫɚɞɨɤ ɮɭɧɞɚɦɟɧɬɚ 

№ 
ɫɥɨɹ 

hi, ɦ zi, ɦ σzg, 
ɤɉɚ 

0.2σzg, 
ɤɉɚ 

x=2z/b, α σzp, ɤɉɚ ȕ Ei, ɤɉɚ 

0 0 0 22,0 4,4 0 1 1100   
1 0,8 0,8 30,8 6,16 0,8 0,848 932,8  

 
 
 
 
 
 

0,8 

 
25*103 2 0,8 1,6 39,6 7,92 1,6 0,532 585,2 

3 0,8 2,4 48,4 9,68 2,4 0,325 375,5  
 
 
 

10*103 

4 0,8 3,2 57,2 11,44 3,2 0,21 231,0 
5 0,8 4,0 66,0 13,2 4,0 0,145 159,5 
6 0,8 4,8 74,8 14,96 4,8 0,105 115,5 
7 0,8 5,6 83,6 16,72 5,6 0,079 86,9 
8 0,8 6,4 92,4 18,48 6,4 0,062 68,2  

 
 
 

50*103 

9 0,8 7,2 101,2 20,24 7,2 0,049 53,9 
10 0,8 8,0 110,0 22,0 8,0 0,04 44,0 
11 0,8 8,8 118,8 23,76 8,8 0,033 36,3 
12 0,8 9,6 127,6 25,52 9,6 0,028 30,8 
13 0,8 10,4 136,4 27,28 10,4 0,024 26,4 
14 0,8 11,2 145,2 29,04 11,2 0,021 23,1 
15 0,8 12,0 154,0 30,8 12,0 0,018 19,8 

 

Ɉɫɚɞɤɚ: 𝑠 =  ଴,଼∗଴,଼ଶହ଴଴଴ ቀଵଵ଴଴+ଽଷଶ,଼ଶ + ଽଷଶ,଼+ହ଼ହ,ଶଶ ቁ + ଴,଼∗଴,଼ଵ଴଴଴଴ ቀଷ଻ହ,ହ+ଶଷଵଶ + ଶଷଵ+ଵହଽ,ହଶ +ଵହଽ,ହ+ଵଵହ,ହଶ + ଵଵହ,ହ+଼଺,ଽଶ ቁ + ଴,଼∗଴,଼ହ଴଴଴଴ ቀ଺଼,ଶ+ହଷ,ଽଶ + ହଷ,ଽ+ସସଶ + ସସ+ଷ଺,ଷଶ + ଷ଺,ଷ+ଷ଴,଼ଶ +ଷ଴,଼+ଶ଺,ସଶ + ଶ଺,ସ+ଶଷ,ଵଶ + ଶଷ,ଵ,ଵ+ଵଽ,଼ଶ ቁ = Ͳ,ͳɦ 

ɉɨɥɧɚɹ ɨɫɚɞɤɚ ɮɭɧɞɚɦɟɧɬɚ:                 ΣS=S1 =0,1ɦ=10ɫɦ. 

ɉɪɨɜɟɪɹɟɦ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ S≤Su: 

S=10ɫɦ<Su=15ɫɦ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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3.5 Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

3.5.1  Ɋɚɫɱёɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɫɪɟɞɧɸɸ ɤɨɥɨɧɧɭ 

 

Ɉɛɨɫɧɨɜɚɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ. 

Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɧɚɡɧɚɱɚɟɦ ɩɨ ɡɧɚɱɟɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɪɚɫɱёɬɧɨɣ 

ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

ɡɞɚɧɢɹ. 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɭɸ ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ df, ɫɨɝɥɚɫɧɨ 

ɮɨɪɦɭɥɟ 5.4 [15]: ݀௙ = ݀௙௡ = ʹ,͵, 

 ɝɞɟ ݀௙௡ = ʹ,͵ ɦ – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɩɟɫɱɚɧɨɝɨ ɝɪɭɧɬɚ. 

ɋɨɝɥɚɫɧɨ ɦɚɬɟɪɢɚɥɚɦ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ, ɝɥɭɛɢɧɚ 

ɡɚɥɟɝɚɧɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɨɬ ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɨɬɦɟɬɤɢ ݀𝜔 = ͳ͵ ɦ (ɫɦ. ɪɢɫ.3.1). 

13>2,3+2=4,3 

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

Ɍ.ɤ. ɡɞɚɧɢɟ ɧɟ ɢɦɟɟɬ ɩɨɞɜɚɥ, ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɜɟɪɯɚ ɪɨɫɬɜɟɪɤɚ 0,3ɦ ɨɬ 

ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɨɬɦɟɬɤɢ, ɱɬɨ ɦɟɧɶɲɟ dƒ୬ = ͳ,͹ ɦ.  Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɪɨɫɬɜɟɪɤɚ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 260,5ɦ.  

 

3.5.2 ȼɵɛɨɪ ɬɢɩɚ ɫɜɚɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

 

ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɦɚɪɤɢ ɋ30.30 (ɬɚɛɥ.1[11]) ɞɥɢɧɨɣ 4000ɦɦ, ɫɟɱɟɧɢɟɦ 

300ɯ300ɦɦ, ɞɥɢɧɨɣ ɨɫɬɪɢɹ 250ɦɦ ɩɨɞ ɫɪɟɞɧɸɸ ɢ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɤɨɥɨɧɧɵ; 

ɫɜɚɢ ɦɚɪɤɢ ɋ30.30 (ɬɚɛɥ.1[5]) ɞɥɢɧɨɣ 4000ɦɦ. Ʉɥɚɫɫ ɛɟɬɨɧɚ ȼ15, ɤɥɚɫɫ ɛɟɬɨɧɚ 

ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ F100, ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ W6 (ɩɪɢɥ. 2. ɬɚɛɥ. 6 [11]).  

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ܨௗ  ɜɢɫɹɱɟɣ ɡɚɛɢɜɧɨɣ ɫɜɚɢ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ 

ɫɠɢɦɚɸɳɭɸ ɧɚɝɪɭɡɤɭ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɤɚɤ ɫɭɦɦɭ ɪɚɫɱёɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɢ ɧɚ ɟё ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ: 
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ௗܨ = ௖ோܴ𝐴ߛ௖ሺߛ + 𝑢 ∑  ௖ƒƒ𝑖ℎ𝑖ሻ                                                                (3.47)ߛ

ɝɞɟ ߛ௖ =1– ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; ܴ = ͹ͷͲͲ ɤɇ/ɦଶ (ɩɨ ɬɚɛɥ. 7.2 [14]) - ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ 

ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ (ɩɨɞ ɫɪɟɞɧɸɸ ɢ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɤɨɥɨɧɧɵ); 𝐴 = Ͳ,͵ ∗ Ͳ,͵ = Ͳ,Ͳͻ ɦଶ - ɩɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɫɜɚɢ ɧɚ ɝɪɭɧɬ; 𝑢 = Ͳ,͵ ∗ Ͷ = ͳ,ʹ ɦ - ɧɚɪɭɠɧɵɣ ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 

ƒ𝑖 = ͸ʹ ɤПɚ ሺɬɚɛɥ. ͹.͵ [ͳͶ]ሻ - ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ i − ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 

ɨɫɧɨɜɚɧɢɹ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ; 

ℎ𝑖 = Ͷ,Ͳ ɦ  - ɬɨɥɳɢɧɚ i − ɝɨ  ɫɥɨɹ ɝɪɭɧɬɚ, ɫɨɩɪɢɤɚɫɚɸɳɟɝɨɫɹ ɫ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɜɚɢ; ߛ௖ோ = ͳ, ௖ƒߛ = ͳ ሺɬɚɛɥ. ͹.Ͷ [ͳͶ]ሻ  - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɢ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, 

ɭɱɢɬɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɫɩɨɫɨɛɚ ɩɨɝɪɭɠɟɧɢɹ ɫɜɚɢ ɧɚ ɪɚɫɱёɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɝɪɭɧɬɚ. ܨௗ = ͳ ∗ ሺͳ ∗ ͹ͷͲͲ ∗ Ͳ,Ͳͻ + ͳ,ʹ ∗ ͳ ∗ ͸ʹ ∗ Ͷ,Ͳሻ = ͻ͹ʹ,͸ɤɇ                (3.48) 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ ɨɫɧɨɜɚɧɢɹ ɪɚɫɫɱɢɬɚɟɦ ɢɡ ɭɫɥɨɜɢɹ: ܰ ൑ 𝛾బி೏𝛾೙𝛾ೖ = ଵ,ଵହ∗ଽ଻ଶ,଺ଵ,ଶ∗ଵ,ସ = ͸ͷͷ,ͺ,                                                                (3.49) 

ɝɞɟ ܰ - ɪɚɫɱёɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɧɚ ɫɜɚɸ; ܨௗ = ͻ͹ʹ,͸ ɤɇ  - ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɨɞɢɧɨɱɧɨɣ ɫɜɚɢ 

(ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ); ߛ଴  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɜɵɲɟɧɢɟ 

ɨɞɧɨɪɨɞɧɨɫɬɢ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ, 

ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ  Ȗ଴ = ͳ  ɩɪɢ ɨɞɧɨɫɜɚɣɧɨɦ ɮɭɧɞɚɦɟɧɬɟ ɢ Ȗ଴ = ͳ,ͳͷ  ɩɪɢ 

ɤɭɫɬɨɜɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɫɜɚɣ; 

Ȗ୬ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; 

Ȗ୩ = ͳ,Ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɝɪɭɧɬɭ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɣ, ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ, ɨɩɪɟɞɟɥɟɧɢɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞ ɩɨɞɨɲɜɨɣ ɝɪɭɧɬɚ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɞɚɞɢɦɫɹ ɲɚɝɨɦ ɫɜɚɣ, 

ɩɪɢɧɹɜ ɟɝɨ ɪɚɜɧɵɦ    a = ͵d = ͵ ∗ Ͳ,͵ = Ͳ,ͻɦ (ɩ. 8.13 [14]). 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɬɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ݊ = ݊  ௗ,                                                                                                (3.50)ܨ/𝑘ܰߛ = ͳ,Ͷ ∗ ଵଵ଴଴ଽ଻ହ,଺ = ͳ,ͷͺ                                                                                 (3.51)   

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɪɚɜɧɵɦ 2 ɩɨɞ 

ɤɨɥɨɧɧɵ. 

ȼɵɫɨɬɭ ɪɨɫɬɜɟɪɤɚ ɧɚɣɞёɦ ɩɨ ɮɨɪɦɭɥɟ (4.1.4)                        ℎ௣ = − ௗଶ + ଵଶ √݀ଶ + ே𝑘ோ್೟                                                         (3.52) 

ɝɞɟ ݀- ɲɢɪɢɧɚ ɫɜɚɢ; 

 ܰ - ɭɫɢɥɢɟ, ɩɪɢɯɨɞɹɳɟɟɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ;  ݇ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1;  ܴ௕௧ = Ͳ,͹ͷ Ɇɉɚ ɞɥɹ Bͳͷ  [͵]  - ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɨɫɟɜɨɦɭ 

ɪɚɫɬɹɠɟɧɢɸ.  ℎ௣ = − ଴,ଷଶ + ଵଶ √Ͳ,͵ଶ + ଵଵ଴଴ ଵ∗଻ହ଴ = Ͳ,͹͹Ͷɦ                                                    (3.53)  

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ  h୮ = Ͳ,ͳ + Ͳ,ʹͷ = Ͳ,͵ͷ ɦ,  
ɝɞɟ Ͳ,ͳɦ − ɜɟɥɢɱɢɧɚ ɡɚɞɟɥɤɢ ɫɜɚɢ ɜ ɪɨɫɬɜɟɪɤ. 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɪɨɫɬɜɟɪɤɚ 0,5ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɜɚɢ ɞɨ ɤɪɚɹ ɪɨɫɬɜɟɪɤɚ 

ɩɪɢɦɟɦ 0,15ɦ,  ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ.  

ɇɚɣɞёɦ ɜɟɫ ɪɨɫɬɜɟɪɤɚ Gଷ = ʹͷ ∗ Ͳ,ͷ ∗ Ͳ,͸ ∗ Ͳ,͸ = Ͷ,ͷ ɤɇ 

Ɉɩɪɟɞɟɥɢɦ ɧɚɝɪɭɡɤɭ, ɩɪɢɯɨɞɹɳɭɸɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ (ɩɨɞ ɫɪɟɞɧɟɣ 

ɤɨɥɨɧɧɨɣ): ܨ = ே+ ɝீɪ+ீయ௡ = ሺଵଵ଴଴+ସ,ହ+଴ሻଵ = ͳͳͲͶ,ͷɤɇ                                                  (3.54) 

ɇɚɣɞɟɦ ɨɫɪɟɞɧɟɧɧɵɣ ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɨɜ ɩɨ ɮɨɪɦɭɥɟ  

φIIɫɪ = φIIభ୪భ+φIIమ୪మ+⋯+φIIn୪n୪భ+୪మ+⋯+୪n ,                                                                        (3.55)    

ɝɞɟ φII୬ - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ n-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ; 
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 l୬ - ɦɨɳɧɨɫɬɶ n-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ. 

φII = ͳͻ° −  ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɫɭɝɥɢɧɤɚ ሺɬɚɛɥ. ͳሻ 

α = φIIɫɪଷ = ଵଽ∗଺ଷ = ͵͸°                                                                                (3.56)  

ɇɚɣɞёɦ ɲɢɪɢɧɭ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ: B୷ୡ = ͳ,ʹ + Ͳ,͵ͷ + ʹሺͲ,͸ሻ ∗ tan ͵͸° = ͳ,Ͳɦ.                                           (3.57)  

ɇɚɣɞёɦ ɜɟɫ ɫɜɚɣ: Gଵ = ͵ ∗ ሺ͵ ∗ ͳ,Ͳ + Ͳ,ͷሻ = ͳͳ,ͷɤɇ.                                                           (3.58) 

Ⱦɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɧɚɣɞёɦ ɩɨ ɮɨɪɦɭɥɟ: pɫɪ = ଵଵ଴଴+ସ,ହ+ଵଵ,ହଵ,଴∗ଵ,଴ = ͳͳͳͷ ɤɇ                                                                   (3.59) 

ɇɚɣɞɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ R. 

ɉɪɢ ɷɬɨɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɞɢɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ b=1,0ɦ. ܴ = 𝛾೎భ𝛾೎మ𝑘 𝐼𝐼ߛ𝛾݇𝑧ܾܯ] + ௤݀ܯ ´𝐼𝐼ߛ + [௖ܿ𝐼𝐼ܯ = ଵ,ସ∙ଵ,ଷ଺ଵ [Ͳ,ͷ͸ ∙ ͳ ∙ ͳ,Ͳ ∙ ʹͲ +͵,ʹͶ ∙ Ͳ,ͷ ∙ ʹͲ + ͷ,ͺͶ ∗ Ͳ] = ͺ͵ͳɤɇ,                                                                   (3.60) 

ɝɞɟߛ௖ଵ = ͳ,Ͷ  ߛ௖ଶ = ͳ,͵͸  - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ 

ɩɨ ɬɚɛɥɢɰɟ 5.4 [3]; ݇ = ͳ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɝɪɭɧɬɚ; ܯ𝛾 = Ͳ,ͷ͸ , ܯ௤ = ͵,ʹͶ ௖ܯ , = ͷ,ͺͶ  – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ 

ɬɚɛɥɢɰɟ 5.5[3]; ݇𝑧  - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɩɪɢ ܾ < ͳͲ ɦ;  ݇𝑧 = 𝑧బ௕ +Ͳ,ʹ   ɩɪɢ  ܾ ൒ ͳͲ ɦ ሺɡɞɟɫɶ 𝑧଴=8ɦ); ܾ = ͳ − шɢɪɢɧɚ ɩɨɞɨшɜɵ ɮɭɧɞɚɦɟɧɬɚ;  ߛ𝐼𝐼 = ͻ,͵ͺ ɤɇ
ɦయ  - ɨɫɪɟɞɧёɧɧɨɟ ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜ, 

ɡɚɥɟɝɚɸɳɢɯ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; ߛ𝐼𝐼´ = ͻ,ʹ ɤɇ
ɦయ - ɬɨ ɠɟ, ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; ܿ𝐼𝐼 = Ͳ  - ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, ɡɚɥɟɝɚɸɳɟɝɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ɤПɚ; 
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݀ = Ͳ,ͷɦ - ɩɪɢɜɟɞɟɧɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 

ɮɭɧɞɚɦɟɧɬɨɜ; 

Ɉɫɧɨɜɧɨɟ ɭɫɥɨɜɢɟ ɩɪɢ ɪɚɫɱɟɬɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ: 

 pɫɪ = ͳͳͳͷ ɤɇ <  ܴ = ͺ͵ͳ ∗ ʹ = ͳ͸͸ʹ ɤɇ 

 

3.5.3 Ɋɚɫɱёɬ ɨɫɚɞɨɤ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɤɨɥɨɧɧɭ 

 

Ɉɩɪɟɞɟɥɢɦ ɨɪɞɢɧɚɬɵ ɷɩɸɪɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɨɬ ɞɟɣɫɬɜɢɹ 

ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɷɩɸɪɵ Ͳ,ʹ ∗ 𝜎𝑧௚:  𝜎𝑧௚ = ∑ 𝑖ߛ ∗ ℎ𝑖 ,௡𝑖=ଵ  , 

 ɝɞɟ ݊ - ɱɢɫɥɨ ɫɥɨёɜ ɝɪɭɧɬɚ, ɨɬ ɜɟɫɚ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ; 

𝑖 -ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ 𝑖ߛ        − ɝɨ ɫɥɨɹ; 

       ℎ𝑖 - ɬɨɥɳɢɧɚ 𝑖 − ɝɨ ɫɥɨɹ. 

1 ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ:   𝜎𝑧௚ = Ͳ;  Ͳ,ʹ ∗ 𝜎𝑧௚ = Ͳ;  
2 ɧɚ ɭɪɨɜɧɟ ɭɫɥɨɜɧɨɣ ɬɨɱɤɢ 1:  𝜎𝑧௚଴ = Ͳ + ʹͲ ∙ Ͳ,ͷ = ͳͲ;  Ͳ,ʹ ∗ 𝜎𝑧௚଴ = ʹ;  
3 ɧɚ ɭɪɨɜɧɟ ɤɨɧɬɚɤɬɚ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɫɥɨɟɜ ɝɪɭɧɬɚ:  𝜎𝑧௚ଵ = ͳͲ + ʹͲ ∙ ͷ,ͷ = ͳʹͲ;  Ͳ,ʹ ∗ 𝜎𝑧௚ଵ = ʹͶ;  
4 ɧɚ ɭɪɨɜɧɟ ɫɥɨɟɜ ɝɪɭɧɬɚ ɫ ɭɱёɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ:  𝜎𝑧௚ଶ =  𝜎𝑧௚ଷ + ʹ,ͷ ∗ ;௦௕ߛ ௦௕ߛ   = 𝛾ೞ−𝛾ɜଵ+௘   ,  

ɝɞɟ ߛ௦௕ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ; ߛɜ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ݁ -ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ. ߛ௦௕ = 𝛾ೞ−𝛾ɜଵ+௘ = ଶଵ−ଵ଴ଵ+଴ = ͳͳ ɤɇ                                                                  (3.61)  𝜎𝑧௚ଷ = ͷͻ,͹ʹ + Ͳ,͹ ∗ ͳͳ = ͸͹,Ͷʹ ɤɇ;  Ͳ,ʹ ∗ 𝜎𝑧௚ସ = ͳ͵,Ͷͺɤɇ;  
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5 ɧɚ ɭɪɨɜɧɟ ɤɨɧɬɚɤɬɚ ɝɪɭɧɬɨɜɵɯ ɜɨɞ:  𝜎𝑧௚ସ = ͸͹,Ͷʹ + ʹͳ ∙ Ͳ,ͻ = ͺ͸,͵ʹ;  Ͳ,ʹ ∗ 𝜎𝑧௚ଷ = ͳ͹,ʹ͸;   ଴ܲ = 𝜎𝑧௚ଷ−݌ = ʹͶͶ,͵͸ − ͸͹,Ͷʹ = ͳ͹͸,ͻͶɤɇ                                     (3.62) 

ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɨ ɬɚɛɥ. 2.1 [14], ɡɚɞɚɞɢɦɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ ݉ = Ͳ,ͺ, ɬɨɝɞɚ ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɪɚɜɧɚ: 

ℎ𝑖 = ଴,଼∗ଵ,ଶଶ = Ͳ,Ͷͺɦ                                                                                (3.63) 

ɍɫɥɨɜɢɟ ℎ𝑖 = Ͳ,Ͷͺ ൑ Ͳ,Ͷܾ = Ͳ,Ͷ ∗ ͳ,ʹ = Ͳ,Ͷͺ ɜɵɩɨɥɧɹɟɬɫɹ. 

ɇɢɠɧɸɸ ɝɪɚɧɢɰɭ ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ ɧɚɯɨɞɢɦ ɩɨ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɷɩɸɪɵ ɢ ɷɩɸɪɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɬ. ɤ. ɞɥɹ 

ɜɵɱɢɫɥɟɧɢɹ ɨɫɚɞɨɤ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ 𝜎𝑧 ൑ Ͳ,ʹ ∗ 𝜎𝑧௚.  

Ɍɚɛɥɢɰɚ 3.5 – Ʉ ɪɚɫɱɟɬɭ ɨɫɚɞɨɤ ɮɭɧɞɚɦɟɧɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɝɪɭɧɬɚ 𝑧, ɦ =݉ ʹ𝑧/ܾ 

α 
(ɬɚɛɥ.2.1[6])  𝜎𝑧 = ߙ ଴ܲ, ɤɇ 

,ܧ ɤɇ 
(ɬɚɛɥ.1) 

1 2 3 4 5 6 

ɉɟɫɨɤ 
ɫɪɟɞɧɟɣ 
ɩɥɨɬɧɨɫɬɢ 

0 0 1 176,94 

25000 

0,48 0,8 0,800 141,6 
0,96 1,6 0,449 79,45 
1,44 2,4 0,257 45,47 
1,92 3,2 0,160 28,31 
2,4 4,0 0,108 19,11 
2,88 4,8 0,077 13,62 
3,36 5,6 0,058 10,26 
3,84 6,4 0,045 7,96 

 

ȼɵɱɢɫɥɢɦ ɨɫɚɞɤɭ ɮɭɧɞɚɦɟɧɬɚ: 𝑠 = ߚ ∑ ℎ𝑖𝜎𝑧೛𝑖ா೚𝑖௡𝑖=ଵ ,                                                                                      (3.64) 

ɝɞɟ ߚ - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 0,8; 

ℎ𝑖  = Ͳ,Ͷͺ ɦ - ɬɨɥɳɢɧɚ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ; 𝜎𝑧௣𝑖 - ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɦɟɧɬɚɪɧɨɦ ɫɥɨɟ;  ܧ௢𝑖-  ɦɨɞɭɥɶ ɨɛɳɟɣ ɞɟɮɨɪɦɚɰɢɢ. ܵ = ଴,ସ଼∗଴,଼ଶହ଴଴଴ ∗ ቀଵ଻଺,ଽସ+ଵସଵ,଺ଶ + ଵସଵ,଺+଻ଽ,ସହଶ + ଻ଽ,ସହ+ସହ,ସ଻ଶ + ସହ,ସ଻+ଶ଼,ଷଵଶ +ଶ଼,ଷଵ+ଵଽ,ଵଵଶ + ଵଽ,ଵଵ+ଵଷ,଺ଶଶ + ଵଷ,଺ଶ+ଵ଴,ଶ଺ଶ + ଵ଴,ଶ଺+଻,ଽ଺ଶ ቁ = Ͳ,ͲͲ͸͸ɫɦ < ͺɫɦ          (3.65) 
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4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ  

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 
ɛɥɨɤɢ ɩɨɞ 
ɤɨɥɨɧɧɵ  

ɎȻ.15 
 

 

45 1,0 45 

2 
ɀɟɥɟɡɨɛɟɬɨɧɧɚɹ 
ɤɨɥɨɧɧɚ 

1ɄȼȾ42.1 

 

45 1,6 72 

3 
ɀɟɥɟɡɨɛɟɬɨɧɧɵɣ 
ɪɢɝɟɥɶ 

Ɋ 6.60 

 

14 1,7 23,8 

2 
ɉɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢ 
ɩɟɪɟɤɪɵɬɢɹ 

1ɉɄ60.15 

6000ɯ1500ɯ220 ɦɦ 
 

120 2,5 300 

3 
Ʌɟɫɬɧɢɱɧɵɟ 
ɩɥɨɳɚɞɤɢ 

2Ʌɉ 22.12-4ɉ 
ɫɟɪɢɹ 1.252-3 
ɜɵɩɭɫɤ1 
 

 

14 
 

 
0,84 
 
 

 
11,76 
 
 

4 
Ʌɟɫɬɧɢɱɧɵɣ ɦɚɪɲ 
 

1ɅɆ 
33.15.22-4 
ɫɟɪɢɹ 1.252-3 
ɜɵɩɭɫɤ1 
 

 

14 1,5 21 
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5 
Ʉɢɪɩɢɱ ȽɈɋɌ 
530-2012 

Ɇ150 

 

475240 0,0035 1663,3 

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 
 

9 

 
ɒɚɪɧɢɪɧɨ-
ɩɚɧɟɥɶɧɵɟ 
ɩɨɞɦɨɫɬɢ 

 
 
ɂɉɉ-1 

 

 
 
4 

 
 
0,245 

 
 
0,98 

10 

 
 
Ⱦɜɟɪɢ 

 
 
ȽɈɋɌ 6629-
74 

 

 
 
57 

 
 
0,008 

 
 
0,465 

11 

 
Ɉɤɧɚ 

 
 
ȽɈɋɌ11214-
86 

 

 
 
25 

 
 
0,048 

 
 
1,2 
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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 24 ɋɦ. ɬɚɛɥ. 4.3 

2 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ ɨɞɧɨɤɨɜɲɨɜɵɦ 
ɷɤɫɤɚɜɚɬɨɪɨɦ  100 ɦ3 20 ɋɦ. ɬɚɛɥ. 4.3 

3 Ɂɚɱɢɫɬɤɚ ɞɧɚ ɜɪɭɱɧɭɸ 100 ɦ3 1,2 ɋɦ. ɬɚɛɥ. 4.3 
4 ɍɫɬɪɨɣɫɬɜɨ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 1ɲɬ 45  
5 Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɮɭɧɞɚɦɟɧɬɨɜ  1 ɦ2 225  
6 Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɛɭɥɶɞɨɡɟɪɨɦ 1000 ɦ3 0,235 ɋɦ. ɬɚɛɥ. 4.3 

7 
ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ 
ɷɥɟɤɬɪɨɬɪɨɦɛɨɜɤɚɦɢ 

100 ɦ3 2,4 ɋɦ. ɬɚɛɥ. 4.3 

 Ʉɚɦɟɧɧɵɟ ɪɚɛɨɬɵ    
8 Ʉɥɚɞɤɚ ɫɬɟɧ ɲɬ 475240  
9 ɍɫɬɚɧɨɜɤɚ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɹ ɲɬ 120  
10 ɍɤɥɚɞɤɚ ɭɬɟɩɥɢɬɟɥɹ ɧɚ ɩɨɤɪɵɬɢɟ 100 ɦ2 10,8  
11 ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɥɢ 100 ɦ2 10,8  
 ɋɩɟɰɢɚɥɶɧɵɟ ɪɚɛɨɬɵ    
12 ȼɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ 100 ɦ 32  
13 Ɉɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɹ 100 ɦ 21  
14 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 100 ɦ 70  
15 ɋɥɚɛɨɬɨɱɧɵɟ ɫɟɬɢ ɢ ɭɫɬɪɨɣɫɬɜɚ 100 ɦ 0  
16 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ % 10  
17 ɉɪɨɱɢɟ ɧɟɭɱɬɟɧɧɵɟ ɪɚɛɨɬɵ % 10  
18 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ % 5  
19 ɋɞɚɱɚ ɨɛɴɟɤɬɚ % 1  

 

Ɍɚɛɥɢɰɚ 4.3 - ɉɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

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

1 
ɉɥɚɧɢɪɨɜɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ 

100 ɦ2 24 Sɩɥ= 40*60=2400ɦ2  

2 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ 
ɨɞɧɨɤɨɜɲɨɜɵɦ ɷɤɫɤɚɜɚɬɨɪɨɦ  100 ɦ3 24 

Vɤɨɬɥ=((Sɞ+Sɜ)/2)*H=((40+ 
60)/2)*2= 2400ɦ3 

3 Ⱦɨɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ ɦ3 120 Vɡɚɱ. =5% Vɡɚɱ.=120ɦ3 

4 
Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ 

100 ɦ3 23,5 Vɨɛɪ.= 2350ɦ3 

5 
ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɜ ɩɚɡɭɯɚɯ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɬɪɚɦɛɨɜɤɚɦɢ  100 ɦ2 2,4 Sɭɩɥ. = 240ɦ2 
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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 ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ 

ɜɵɫɨɬɨɣ 10,32ɦ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 24 ɯ 46,8ɦ. 

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 = 8,4+0,5+0,22+3,0 =12,12ɦ 

 ɝɞɟ hɨ = 8,4ɦ  - 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 = 8,4+0,5+0,22-2=7,12ɦ; 

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

1,7
 

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 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

12,7

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 

12,12 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

 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫ
ɬɶ 

ȼɵɥɟɬ 
ɫɬɪɟɥɵ, 
ɦ 

ɋɤɨɪɨɫɬɶ 
ɦ/ɦɢɧ 

ɦɨ
ɳ

ɧɨ
ɫɬ

ɶ 
ɞɜ

ɢɝ
ɚɬ

ɟɥ
ɹ,

 ɤ
ȼɬ

 

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. 
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ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɨɜɪɟɦɟɧɧɵɣ ɡɚɬɪɚɬ ɬɪɭɞɚ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɤɪɚɧɚ ɧɚ 

10 ɤɦ,      ɟɝɨ ɦɨɧɬɚɠ, ɞɟɦɨɧɬɚɠ ɢ ɩɪɨɛɧɵɣ ɩɭɫɤ = 107,51ɪɭɛ. 

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 

120/8=15, 3ɪɟɣɫɨɜ, 2ɦɚɲɢɧɵ, 3ɞɧɹ. 

2.  Ɏɭɧɞɚɦɟɧɬɧɵɟ ɛɥɨɤɢ: 

N=13/1,0=13 
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Ɍ=7*12+44=128ɦɢɧ=2ɱ08ɦɢɧ 

45/13=3,5, 4ɪɟɣɫɚ,1ɦɚɲɢɧɵ,2 ɞɧɹ. 

3.  Ʌɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ: 

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

Ɍ=8*12+44=164ɦɢɧ=1ɱ44ɦɢɧ 

14/8=1,75, 2 ɪɟɣɫɚ, 1 ɦɚɲɢɧɚ,1 ɞɟɧɶ. 

4.  Ʌɟɫɬɧɢɱɧɵɟ ɩɥɨɳɚɞɤɢ: 

N=12/0,84=14,29 

Ɍ=8*12+44=140ɦɢɧ=2ɱ33ɦɢɧ 

14/14=1, 1ɪɟɣɫ, 1ɦɚɲɢɧɚ,1ɞɟɧɶ. 

5.  Ʉɨɥɨɧɧɵ: 

N=12/1,6=7,5 

Ɍ=8*12+44=140ɦɢɧ=2ɱ33ɦɢɧ 

14/7,5=1,9, 2 ɪɟɣɫɚ, 1ɦɚɲɢɧɚ,1ɞɟɧɶ. 

6.  Ʉɢɪɩɢɱ: 

N=22,8/0,0035=6514 

Ɍ=2*12+44=68ɦɢɧ 

475240/6514=72,96, 5 ɪɟɣɫɨɜ, 2 ɦɚɲɢɧɚ, 8 ɞɧɟɣ 

7.  ɉɟɪɟɦɵɱɤɢ, ɪɢɝɟɥɢ: 

N=28,06/17=1,65 

Ɍ=4*12+44=92ɦɢɧ=1ɱ32ɦɢɧ 

1,65, 2 ɪɟɣɫ, 1 ɦɚɲɢɧɚ, 1 ɞɟɧɶ. 

8.  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 ɝɪɭɡɨɩɞɴɟɦ

ɧ, ɬ 
ɤɨɥ-
ɜɨ 
ɦɚɲ 

ɤɨɥ-
ɜɨ 
ɞɨɫɬɜ. 
ɞɟɬɚɥ
ɟɣ 

ɉɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢ 
ɩɟɪɟɤɪɵɬɢɹ 
 

ɲɬ. 120 2,5 300 
ɄɪȺɁ-
6444 

21,96 2 8 

Ɏɭɧɞɚɦɟɧɬɧɵɟ 
ɫɬɟɧɨɜɵɟ ɛɥɨɤɢ 

ɲɬ. 45 1,63 330 
ɆȺɁ-
504Ⱥ 

13 2 7 

Ʌɟɫɬɧɢɱɧɵɣ ɦɚɪɲ ɲɬ. 14 1,5 21 
ɄɪȺɁ-
258 

17,5 1 8 

Ʌɟɫɬɧɢɱɧɵɟ 
ɩɥɨɳɚɞɤɢ 

ɲɬ. 14 0,84 11,76 
ɆȺɁ-
504Ⱥ 

12 1 8 

Ʉɢɪɩɢɱ  ɲɬ. 47524
0 

0,0035 1663,3 
ɄɪȺɁ-
258 Ȼ1 

22,8 2 6514 

Ɉɤɧɚ, ɞɜɟɪɢ ɲɬ. 57 
25 

0,008 
0,048 

0,465 
1,2 

ɆȺɁ-
504Ⱥ 

12 1 82 

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 

Ɋɢɝɟɥɢ ɲɬ. 14 1,4 23,8 ɆȺɁ-
504Ⱥ 

13 1 310 

Ʉɨɥɨɧɧɵ ɲɬ. 45 1,6 72 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 
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ɷɬɨɣ ɡɨɧɟ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɬɨɥɶɤɨ ɦɨɧɬɚɠɧɵɣ ɦɟɯɚɧɢɡɦ. ɋɤɥɚɞɢɪɨɜɚɬɶ 

ɦɚɬɟɪɢɚɥɵ ɡɞɟɫɶ ɧɟɥɶɡɹ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɡɞɚɧɢɟ ɧɚɡɧɚɱɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɦɟɫɬɚ ɧɚ ɫɬɩɪɨɣɝɟɧɩɥɚɧɟ, ɫ ɮɚɫɚɞɚ ɡɞɚɧɢɹ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɭɫɬɚɧɨɜɤɟ ɤɪɚɧɚ. 

Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɤ ɡɞɚɧɢɸ ɱɟɪɟɡ ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ ɫɧɚɛɠɚɸɬ ɧɚɜɟɫɚɦɢ. 

 

Ɋɢɫɭɧɨɤ 4.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ 

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). 
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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. 

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. 
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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 

ɑɢɫɥɟɧ-
ɧɨɫɬɶ, 
ɱɟɥ. 

ɇɨɪɦɚ 
ɦ2 ɧɚ 1 
ɱɟɥ. 

Ɋɚɫɱɟɬɧɚɹ 
ɩɥɨɳɚɞɶ, 
ɦ2 

ɉɪɢɧɢɦɚɟɦɚɹ 
ɩɥɨɳɚɞɶ, ɦ2 

Ɋɚɡɦɟɪɵ 
ɜ ɩɥɚɧɟ ɜ 
ɦ 

Ʉɨɥ-ɜɨ 
ɡɞɚɧɢɣ 

ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɨɛɨɝɪɟɜɚ ɦɭɠ. 

13 1,0 13,0 16,2 2,7ɯ6,0 1 

ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɨɛɨɝɪɟɜɚ ɠɟɧ.  

6 1,0 6,0 8,1 2,7ɯ3,0 1 

Ɍɭɚɥɟɬ ɠɟɧ.  6 0,1 0,6 8,1 2,7ɯ3,0 1 
ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɦɨɣɤɢ ɤɨɥɟɫ 

36 0,2 7,2 8,1 2,7ɯ3,0 1 

ɋɬɨɥɨɜɚɹ  42 1,0 42,0 48,6 2,7ɯ9,0 2 
Ʉɨɧɬɨɪɚ  3 4,0(ɧɚ 

3ɱɟɥ.) 
4,0 8,1 2,7ɯ3,0 1 

Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ  2 7,0 14,0 32,4 2,7ɯ6,0 2 
ɉɪɨɯɨɞɧɚɹ  1 9,0 9,0 16,2 2,7ɯ6,0 1 
ɋɬɨɪɨɠɟɜɚɹ ɛɭɞɤɚ  - 3,0 6,0 6,0 1,5ɯ2,0 2 
Ʉɥɚɞɨɜɚɹ 
ɦɚɬɟɪɢɚɥɶɧɚɹ  

- - - 68,4 6ɯ11,4 1 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ  - - - 41,4 6ɯ6,9 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 

5.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ 

ɪɚɫɱɟɬɚ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɨɪɝɨɜɨ-

ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɜ ɝɨɪɨɞɟ ɑɟɪɧɨɝɨɪɫɤɟ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ.  

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɜ ɉɄ Ƚɪɚɧɞ ɋɦɟɬɚ, ɜ 

ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɤɚɯ 2001 ɝɨɞɚ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɚ 

ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ 1 ɤɜɚɪɬɚɥ 2021 

ɝɨɞɚ ɞɥɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɡɞɚɧɢɣ - 8,83 [23]. 

ɂɡ ɭɬɜɟɪɠɞɟɧɧɵɯ ɫɦɟɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 

ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 

- ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 16.02.2008 № 87 (ɪɟɞ. ɨɬ 

09.04.2021) «Ɉ ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɢɯ 

ɫɨɞɟɪɠɚɧɢɸ»; 

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

26.02.2021. «Ɉ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɜɟɥɢɱɢɧɟ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ 

ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ I ɤɜɚɪɬɚɥɟ 2021 ɝɨɞɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɟɥɢɱɢɧɟ ɢɧɞɟɤɫɨɜ 

ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɢɧɞɟɤɫɨɜ 

ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ» 

- ɆȾɋ 81-33.2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɟɥɢɱɢɧɟ ɨɩɪɟɞɟɥɟɧɢɸ 

ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

- ɆȾɋ 81- 25.2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 

ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

- ɉɪɢɤɚɡ 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» 

- ɇɚɥɨɝɨɜɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
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ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɛɵɥɢ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɫɛɨɪɧɢɤɢ: 

-ɎȿɊ-2001-01. Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ. 

-ɎȿɊ-2001-06. Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɨɥɢɬɧɵɟ. 

-ɎȿɊ-2001-07. Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɛɨɪɧɵɟ. 

-ɎȿɊ-2001-08. Ʉɨɧɫɬɪɭɤɰɢɢ ɢɡ ɤɢɪɩɢɱɚ ɢ ɛɥɨɤɨɜ. 

-ɎȿɊ-2001-12. Ʉɪɨɜɥɢ. 

-ɎȿɊ-2001-15. Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ. 

-Ɏɋɋɐ 2001. Ɏɟɞɟɪɚɥɶɧɵɣ ɫɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɰɟɧ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ 

ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɢ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ ɭɱɢɬɵɜɚɸɬɫɹ ɜ ɫɦɟɬɧɨɦ ɪɚɫɱɟɬɟ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ: 

- ɧɨɪɦɚɬɢɜ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ 

ɪɚɛɨɬ (ɩ. 1.2[25]); 

- ɧɨɪɦɚɬɢɜ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɨ ɜɢɞɚɦ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɩ. 1.5 

[3]). 

Ɍɚɤɠɟ ɛɵɥɢ ɭɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɬɚɬɶɢ: 

- ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ 2% (ɩ. 179 [4]); 

- ɇȾɋ 20% (ɩ. 181 [26]); 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ 1 ɤɜɚɪɬɚɥ 2021 ɝ. 

ɫɨɫɬɚɜɢɥɚ 46 659 362 ɪɭɛɥɟɣ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɦ2 ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

ɫɨɫɬɚɜɢɥɚ 20 216 ɪɭɛɥɟɣ. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɩɨɤɚɡɚɧ ɜ ɩɪɢɥɨɠɟɧɢɢ 1. 
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6 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 

ɐɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɞɚɧɧɨɦ 

ɪɚɡɞɟɥɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢ ɫɦɹɝɱɟɧɢɹ 

ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.   

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɫɱɟɬɵ ɜɵɛɪɨɫɨɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɜɵɛɪɨɫɨɜ ɨɬ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɚ ɬɚɤ ɠɟ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɨɝɥɚɫɧɨ «Ɇɟɬɨɞɢɤɢ 

ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ 

ɛɚɡ ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ»[27], «ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ» [32] ɢ «ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɩɪɨɫɬɵɯ) ɧɚ 

ɨɫɧɨɜɟ  ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ» [31] 

 

6.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ 15000ɦ2; ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 1310ɦ2, ɉɥɨɳɚɞɶ 

ɬɜɟɪɞɨɝɨ ɩɨɤɪɵɬɢɹ 10090ɦ2, ɉɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ 3600ɦ2. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ 

ɫɯɟɦɚ ɡɞɚɧɢɹ – ɤɚɪɤɚɫɧɚɹ. 

Ɂɞɚɧɢɟ ɢɦɟɟɬ 3 ɷɬɚɠɚ. Ɋɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 24 ɯ 46,8ɦ. Ɏɨɪɦɚ ɡɞɚɧɢɹ ɜ ɩɥɚɧɟ 

– ɩɪɹɦɨɭɝɨɥɶɧɚɹ. 

ȼɵɫɨɬɚ ɩɨɦɟɳɟɧɢɣ 3,3ɦ, ɜ ɬɨɪɝɨɜɨɦ ɡɚɥɟ 4,2ɦ. 

ɋɬɟɧɵ ɢ ɩɟɪɟɝɨɪɨɞɤɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɤɢɪɩɢɱɚ  

Ɉɤɧɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɩɥɚɫɬɢɤɨɜɵɦɢ ɫ ɬɪɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ. ɉɥɨɳɚɞɶ 

ɨɤɨɧ ɧɚɡɧɚɱɟɧɚ ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ. 

Ɉɡɟɥɟɧɟɧɢɟ ɡɚɩɥɚɧɢɪɨɜɚɧɨ ɨɛɵɤɧɨɜɟɧɧɵɦ ɝɚɡɨɧɨɦ ɫ ɩɨɫɟɜɨɦ ɝɚɡɨɧɧɵɯ 

ɬɪɚɜ, ɩɨɫɚɞɤɚ ɥɢɫɬɜɟɧɧɵɯ ɞɟɪɟɜɶɟɜ, ɚ ɬɚɤɠɟ ɤɭɫɬɚɪɧɢɤɨɜ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 14.03.1995 №33-ɎɁ «Ɉɛ ɨɫɨɛɨ 

ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» ɢ ɫɨ ɫɬ. 99 Ɂɟɦɟɥɶɧɨɝɨ Ʉɨɞɟɤɫɚ ɊɎ ɨɬ 
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25.10.2001 ɝ. № 136-ɎɁ, ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɫɭɬɫɬɜɭɸɬ ɨɫɨɛɨ 

ɨɯɪɚɧɹɟɦɵɟ ɩɪɢɪɨɞɧɵɟ ɬɟɪɪɢɬɨɪɢɢ ɮɟɞɟɪɚɥɶɧɨɝɨ, ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɢ ɦɟɫɬɧɨɝɨ 

ɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɡɟɦɥɢ ɢɫɬɨɪɢɤɨ-ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

Ɋɚɫɱɟɬɵ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ, ɩɨɫɤɨɥɶɤɭ, ɫɨɫɬɨɹɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɹɜɥɹɟɬɫɹ 

ɨɞɧɢɦ ɢɡ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 

ɫɢɬɭɚɰɢɸ. ɉɨɩɚɞɚɸɳɢɟ ɜ ɜɨɡɞɭɯ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ ɩɟɪɟɧɨɫɹɬɫɹ, 

ɪɚɫɫɟɢɜɚɸɬɫɹ, ɜɵɦɵɜɚɸɬɫɹ, ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ ɜ ɩɨɱɜɟ, ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ ɢ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɭɫɥɨɜɢɹ ɩɪɨɠɢɜɚɧɢɹ ɧɚɫɟɥɟɧɢɹ, 

ɨɤɪɭɠɚɸɳɟɣ ɮɥɨɪɵ ɢ ɮɚɭɧɵ. 

 

Ɍɚɛɥɢɰɚ 6.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɪɚɣɨɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

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 
ɋȼ 2,1 
ȼ 1,8 
ɘȼ 1,8 
ɘ 2,6 



78 
 

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  
Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ 

ɜɨɡɞɭɯ ɹɜɥɹɸɬɫɹ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɤɨɬɨɪɵɯ 

ɜɵɛɪɚɫɵɜɚɸɬɫɹ: 

-  ȼɵɛɪɨɫɵ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ  

- ȼɵɯɥɨɩɧɵɟ ɝɚɡɵ ɨɬ ɪɚɛɨɬɚɸɳɢɯ ɞɜɢɝɚɬɟɥɟɣ,  

- Ʌɚɤɨɤɪɚɫɨɱɧɵɟ ɪɚɛɨɬɵ. 

 

6.2.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ 

 

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 ɝɪɭɧɬɨɜɤɨɣ ȽɎ-017. Ɋɚɫɯɨɞ ɤɪɚɫɤɢ ɫɨɫɬɚɜɥɹɟɬ 

456ɤɝ. Ɍɢɩ ɧɚɧɟɫɟɧɢɹ ɤɪɚɫɤɢ – ɪɚɫɩɵɥɟɧɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ, ɝɪɭɧɬɨɜɤɚ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɤɪɚɫɤɢ ɫɬɟɧ ɷɤɫɩɨɪɬɢɪɭɸɳɢɟɫɹ ɜɧɭɬɪɢ  ɩɨɦɟɳɟɧɢɹ. 

Ƚɪɭɧɬɨɜɤɚ ȽɎ-017 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɝɨ ɝɪɭɧɬɨɜɚɧɢɹ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɞɪɭɝɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɬ ɤɨɪɪɨɡɢɢ. 
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Ʉɨɦɩɨɧɟɧɬɵ ɦɚɬɟɪɢɚɥɨɜ ȽɎ-017: ɤɫɢɥɨɥ – 100 %, ɞɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ f2 – 

45 %, ɞɨɥɹ ɫɭɯɨɣ ɱɚɫɬɢ f1 – 55 %. 

Ɇɚɪɤɚ ɩɪɢɦɟɧɹɟɦɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ Ɋɋ-2 (114ɤɝ). Ɍɢɩ ɧɚɧɟɫɟɧɢɹ ɤɪɚɫɤɢ -

ɪɚɫɩɵɥɟɧɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ [31].  

ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɵɥɟɧɢɟ ɤɪɚɫɤɢ ɜɵɛɪɚɧɨ ɡɚ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ, ɬɨ ɟɫɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫ ɪɚɡɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɪɚɤɬɢɱɟɫɤɢ ɜ 

ɥɸɛɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɤɚɤ ɩɪɢ ɨɤɪɚɫɤɟ ɜɪɭɱɧɭɸ ɨɬɞɟɥɶɧɵɯ 

ɢɡɞɟɥɢɣ ɢ ɦɟɥɤɢɯ ɪɚɛɨɬɚɯ, ɬɚɤ ɢ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɧɚ ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɹɯ. 

Ɍɚɛɥɢɰɚ 6.2 – Ⱦɨɥɹ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (%) ɩɪɢ ɨɤɪɚɫɤɟ 

 ȼɵɞɟɥɟɧɢɟ ɜɪɟɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɋɩɨɫɨɛ ɨɤɪɚɫɤɢ 

ɞɨɥɹ ɤɪɚɫɤɢ (%), 
ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ 

ɚɷɪɨɡɨɥɹ 
( к ) ɩɪɢ ɨɤɪɚɫɤɟ 

ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ (%) 
ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ 

ɨɤɪɚɫɤɟ ( '
p ) 

ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ (%), 
ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ 

ɫɭɲɤɟ ( ''
p ) 

1.Ɋɚɫɩɵɥɟɧɢɟ: 
- ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ 

30 25 45 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɩɨ ɮɨɪɦɭɥɟ: 

ɬ/ɝɨɞ,10δfmM 7
к1к

  

ɝɞɟ m - ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, 456 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 

fpip - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɜ %  
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Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨ 

ɮɨɪɦɭɥɟ: 

ɝ/ɫ,
3600tn

10P
G

6'
i
oк


 , ɝɞɟ 

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

n – ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜ ɷɬɨɦ ɦɟɫɹɰɟ; 

Ɋ – ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɨɦɩɨɧɟɧɬɨɜ. 

Ɍɚɛɥɢɰɚ 6.3 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɪɢɦɟɧɹɟɦɨɣ ɝɪɭɧɬɨɜɤɢ ȽɎ-017 

Ʌɚɤɨɤɪɚɫɨɱɧɵɣ 
ɦɚɬɟɪɢɚɥ 

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

Ƚɪɭɧɬɨɜɤɚ ȽɎ-017 
 
 
 

21 
 
 
 

79 
 
 
 

Ȼɭɬɚɧɨɥ (1042) 28,2 
ɗɬɚɧɨɥ (1061) 37,6 
Ʉɫɢɥɨɥ (0616) 6 
Ⱥɰɟɬɨɧ (1401) 28,2 

Ɋɚɫɬɜɨɪɢɬɟɥɶ Ɋɋ-2 100 0 Ʉɫɢɥɨɥ (0616) 30 
ɍɚɣɬ-ɫɩɢɪɢɬ (2752) 70 

 

Ɍɚɛɥɢɰɚ 6.4 – ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ 

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

Ⱥɰɟɬɨɧ 0,036  0,129 
ɗɬɚɧɨɥ 0,048  0,171 
Ʉɫɢɥɨɥ 0,149  0,0615 
Ȼɭɬɚɧɨɥ 0,0451  0,129 

ɍɚɣɬ-ɫɩɢɪɢɬ 0,0263 0,0798 
Ⱥɷɪɨɡɨɥɶ ɤɪɚɫɤɢ 0,000036 0,000165 

 

6.2.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɪɨɫ 

ɜɪɟɞɧɵɯ ɝɚɡɨɜ. 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɰɟɧɬɪɚ, ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ ɛɭɞɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɚ ɩɨ ɦɟɪɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɢɯ, 

ɫɨɝɥɚɫɧɨ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ, ɛɭɞɟɬ ɢɫɤɥɸɱɟɧ 

ɫɬɚɰɢɨɧɚɪɧɵɣ ɯɚɪɚɤɬɟɪ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. 
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ȼɚɥɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ 

ɩɟɪɟɞɜɢɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɦɨɳɧɨɫɬɢ 

ɞɜɢɝɚɬɟɥɟɣ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɜɢɞɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɜɪɟɦɟɧɢ 

ɪɚɛɨɬɵ ɡɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ [30]. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɲɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.5. 

Ɍɚɛɥɢɰɚ 6.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɯɧɢɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
Ɋɚɛɨɱɢɣ ɨɛɴɟɦ 

ɞɜɢɝɚɬɟɥɹ, ɥ 

Ɇɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ 

ɥ/ɫ 
ȼɢɞ ɬɨɩɥɢɜɚ 

Ⱥɜɬɨɤɪɚɧ   1 10850 - Ⱦɢɡɟɥɶ 
Ʉɨɥɟɫɧɵɣ ɷɤɫɤɚɜɚɬɨɪ  1 5880 - Ⱦɢɡɟɥɶ 
ɋɚɦɨɫɜɚɥ  1 - 155 Ⱦɢɡɟɥɶ 
Ȼɭɥɶɞɨɡɟɪ  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


  

ɝɞɟ N′ɤ - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ (2); 

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

ɝɪɭɩɩɵ ɞɥɹ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ, ɝ/ɦɢɧ;  

mɯɯiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ 

ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɤ-ɣ ɝɪɭɩɩɵ, ɝ/ɦɢɧ;  

tɩɪ - ɜɪɟɦɹ ɩɪɨɝɪɟɜɚ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬɭ ɤɨɧɬɪɨɥɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 

1,5 ɦɢɧ);  

tɢɫ1 - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɦɚɥɵɯ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 

ɩɪɢ ɩɪɨɜɟɪɤɟ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɦɢɧ.);  

Ⱥ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɵɛɪɨɫɚ i-ɝɨ 

ɜɟɳɟɫɬɜɚ ɤ-ɣ ɝɪɭɩɩɵ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɜɵɲɟɧɧɵɯ 

ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,8);  
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tɢc2 - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɩɨɜɵɲɟɧɧɵɯ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ 

ɯɨɞɚ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɦɢɧ.). 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɋɈ ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

(ɝɝ/ɫ) ,055,0ɫɨG  

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ SO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

(ɝɝ/ɫ) ,000074,0
2
soG

 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ NO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,00074,02 NOG  (ɝ/ɫ).  

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ NO2 ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,00142,0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 (2). 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.6. 

 

Ɍɚɛɥɢɰɚ 6.6 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ 
ɜɟɳɟɫɬɜɨ 

mɩɪ, 
ɝ/ɦɢɧ 

tɩɪ, 
ɦɢɧ 

mL, ɝ/ɤɝ L,ɤɦ 
mɯɯ, 

ɝ/ɦɢɧ 
tɯɯ, 

ɦɢɧ 
Nk G,ɝ/ɫ 

Ɇ, ɬ/ɝɨɞ 

ɋɈ 15 4 29,7 0,025 10,2 1 1 0,055 0,0035 
ɋɇ 1,5 4 5,5 0,025 1,7 1 1 0,00142 0,0009 
NO2 0,2 4 0,8 0,025 0,2 1 1 0,00074 0,0065 
SO2 0.02 4 0.15 0.025 0.02 1 1 0,000074 0,00021 

ɋɚɠɚ 0,02 4 0,12 0,025 0,2 1 1 0,000074 0,00021 

 

Ⱦɥɹ ɚɜɬɨɤɪɚɧɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ ɛɟɡ ɭɱɟɬɚ ɩɪɨɛɟɝɚ: 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ SO2 ɩɪɢ 

ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,
3600

N)tmtm(
G

'
киɫɩкiиɫɩɩɪкiɩɪ

so


  
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ɝɞɟ N′ɤ - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ = 4; 

mɩɪiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ SO2 ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ 

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

mɢɫɩiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ro ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɣ ɧɚ ɞɜɭɯ 

ɪɟɠɢɦɚɯ ɢɡɦɟɪɟɧɢɹ ɞɵɦɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɤ-ɣ ɝɪɭɩɩɵ, ɝ/ɦɢɧ;  

tnp - ɜɪɟɦɹ ɩɪɨɝɪɟɜɚ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬɭ ɤɨɧɬɪɨɥɹ,  

tnp = 4 ɦɢɧ; 

 tɢɫɩ = 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
  

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

ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞɬtmtmnM ххкiххɩɪ

к
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Ɍɚɛɥɢɰɚ 6.7 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ 
ɜɟɳɟɫɬɜɨ 

mɩɪ, 
ɝ/ɦɢɧ 

tɩɪ, 
ɦɢɧ 

mL,ɝ/ɤɝ L,ɤɦ 
mɯɯ, 

ɝ/ɦɢɧ 
tɯɯ, 

ɦɢɧ 
G,ɝ/ɫ 

Ɇ, 
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 
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6.2.3 Ɋɚɫɱёɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɩɪɢɦɟɧɹɟɬɫɹ 

ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɷɥɟɤɬɪɨɞɚɦɢ ɍɈɇɂ 13/55 ɞɢɚɦɟɬɪɨɦ 4.6 ɦɦ. ȼɵɛɨɪ 

ɞɚɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɫɬɚɜɨɦ ɫɜɚɪɢɜɚɟɦɵɦ 

ɦɟɬɚɥɥɨɦ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

- ɜɪɟɦɟɧɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɪɵɜɭ 42 ɤɝɫ/ɦɦ ଶ;  

- ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɭɞɥɢɧɟɧɢɟ 18%; 

- ɭɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ 8 ɤɝɫ* ɦ/ɫɦ ଶ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɢɡɜɟɞɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ 

ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɛɚɡ 

ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ, Ɇɢɧɬɪɚɧɫɩɨɪɬɚ ɊɎ, 1998 ɝ [30]. 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɜɨ-

ɞɢɬɫɹ ɩɨ ɭɞɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɤ ɪɚɫɯɨɞɭ ɦɚɬɟɪɢɚɥɨɜ. 

Ɍɚɛɥɢɰɚ 6.8 – Ɍɢɩɢɱɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɬɚɥɥɚ ɲɜɚ ɫɜɚɪɨɱɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ ɍɈɇɂ 13/55  
ȼɪɟɦɟɧɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɷɥɟɤɬɪɨɞɨɜ ɜ, Ɇɉɚ 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɍɈɇɂ 
13/55 ɬ, Ɇɉɚ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 
ɭɞɥɢɧɟɧɢɟ 

ɷɥɟɤɬɪɨɞɨɜ d, % 

ɍɞɚɪɧɚɹ 
ɜɹɡɤɨɫɬɶ ɍɈɇɂ 
13/55  Ⱥ, Ⱦɠ/ɫɦ2 

540 410 29 260 

 

Ɍɚɛɥɢɰɚ 6.9 – Ɍɢɩɢɱɧɵɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ 

ɦɚɪɤɢ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɍɈɇɂ13/55, % 

C Mn Si S P 

0,09 0,83 0,42 0,022 0,024 

 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ, ɩɪɢ ɫɜɚɪɨɱɧɵɯ 

ɪɚɛɨɬɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɝɨ ɬɢɩɚ ɷɥɟɤɬɪɨɞɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɞɟɥɹɸɬɫɹ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ (ɬɚɛɥ.6.10). 
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ȼɚɥɨɜɨɣ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ ɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

Mci = gci x ȼ ɯ 10-6 ɬ/ɝɨɞ, 

ɝɞɟ: g i — ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

ɪɚɫɯɨɞɭɟɦɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɝ/ɤɝ);  

ȼ - ɦɚɫɫɚ ɪɚɫɯɨɞɭɟɦɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ = 0,50ɬ.  

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Gcj = gcj x b /1 x 3600 ɝ/ɫ, 

ɝɞɟ: b - ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ ɜ 

ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 50 ɤɝ;  

t = 5ɱ - ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɫɜɚɪɤɭ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡ-

ɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

Ɍɚɛɥɢɰɚ 6.10 – ȼɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

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

ɜɟɳɟɫɬɜ, ɬ/ɝɨɞ 
Ɇɚɤɫ. ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɝ/ɫ 

ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ 1,09 0,00075 0,0030  

ɨɤɫɢɞ ɠɟɥɟɡɚ 13,9 0,0096 0,0386  
ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ, SiO2 1,0 0,0007 0,00278  
ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ 0,93 0,00078 0,00258  
ɞɢɨɤɫɢɞɵ ɚɡɨɬɚ 2,7 0,0025 0,0075  
ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 13,3 0,009 0,0369  
cɜɚɪɨɱɧɚɹ ɚɷɪɨɡɨɥɶ 16,99 0,085 0,0471 

 

ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɧɚɧɟɫɟɧɢɹ ɜɨɡɦɨɠɧɨɝɨ ɜɪɟɞɚ, ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɮɨɧɨɜɨɝɨ 

ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

Ɋɚɫɱɟɬ ɫɭɦɦɚɪɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɚɥɶɤɭɥɹɬɨɪɚ ɈɇȾ-86. 
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Ɍɚɛɥɢɰɚ 6.11 – Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɟɬɨɞɢɤɢ ɈɇȾ-86. 

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

1401  ɚɰɟɬɨɧ  0,036000  0,0004  0,3500  
0616  ɤɫɢɥɨɥ  0,149000  0,0032  0,2000  
1505  ɚɷɪɨɡɨɥɶ ɤɪɚɫɤɢ  0,003000 0,0565  0,2000  
1061  ɷɬɚɧɨɥ  0,048000  0,0000  5,0000  
2433  ɛɭɬɚɧɨɥ  0,045100 0,0028  0,0700  
2752 ɍɚɣɬ-ɫɩɢɪɢɬ 0,000004 0,00004 0,0005 
0328  ɫɚɠɚ  0,002000  0,0003  0,1500  
5154  ɭɝɥɟɜɨɞɨɪɨɞ  0,005710  0,0001  1,0000  
0337  ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ  0,043500  0,0002  5,0000  
0301  ɞɢɨɤɫɢɞ ɚɡɨɬɚ  0,008000  0,0022  0,0850  
3701  ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ  0,000700  0,0003  0,0500  
0143  ɦɚɪɝɚɧɟɰ  0,003000  0,0013  0,0100  
0123  ɨɤɫɢɞ ɠɟɥɟɡɚ  0,038600  0,0042  0,0400  
2907  ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ  0,002780  0,0001  0,1500  
0342  ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ  0,002580  0,0006  0,0200  
0301  ɞɢɨɤɫɢɞ ɚɡɨɬɚ  0,007500  0,0004  0,0850  
0337  ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ  0,036900  0,0000  5,0000  
2902 ɋɜɚɪɨɱɧɚɹ ɚɷɪɨɡɨɥɶ 0,047100 0,0002 0,5000 

 

ɂɡ ɡɧɚɱɟɧɢɣ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɨɣ ɧɨɪɦɵ. 

 

6.3 Ɉɬɯɨɞɵ 

 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ ɨɛɪɚɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɜɢɞɵ ɨɬɯɨɞɨɜ: ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɨɬɯɨɞɵ ɰɟɦɟɧɬɚ, ɨɬɯɨɞɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, ɛɨɣ ɛɟɬɨɧɚ, ɤɢɪɩɢɱɚ, ɟɦɤɨɫɬɢ ɢɡ-ɩɨɞ 

ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɇɨɪɦɵ ɩɨɬɟɪɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ [27], ɫɨɝɥɚɫɧɨ 

ɊȾɋ 82- 802-96 ɤɨɬɨɪɵɦ ɤɚɠɞɨɦɭ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɦɚɬɟɪɢɚɥɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɧɨɪɦɚ ɩɨɬɟɪɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɪɚɛɨɬ: 

,100
ɞ

ɩ Q

a
q  
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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. 

Ɍɚɛɥɢɰɚ 6.12 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɬɯɨɞɨɜ Ʉɨɞ 
Ʉɥɚɫɫ 

ɨɩɚɫɧɨɫɬɢ 

ɇɨɪɦɚ 
ɩɨɬɟɪɶ,% 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ, ɬ/ɝɨɞ 

1 ɒɥɚɤ ɫɜɚɪɨɱɧɵɣ 3140480001994 IV  1 0,006 

2 Ɉɫɬɚɬɤɢ ɢ   ɨɝɚɪɤɢ   
ɫɬɚɥɶɧɵɯ    ɫɜɚɪɨɱɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ 

91910001205     V  9 0,005  

3 Ɉɬɯɨɞɵ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 
ɫɪɟɞɫɬɜ 

550000000000 - 3 0,006 

5 Ȼɨɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɤɢɪɩɢɱɚ 

3140140401995 V 2 21,6 

6 Ȼɨɣ ɛɟɬɨɧɧɵɯ  ɢɡɞɟɥɢɣ,  
ɨɬɯɨɞɵ  ɛɟɬɨɧɚ ɜ 
ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

3140270101995 V 1 0,041 

7 Ɉɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ 
ɫɬɚɥɶ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

3512011201995 V 3 0,041 

8 Ɋɚɫɬɜɨɪ ɰɟɦɟɧɬɧɵɣ 
ɤɥɚɞɨɱɧɵɣ (ɧɨɪɦɚ ɩɨɬɟɪɶ  

3140550201995 V 2 0,021 

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

3512022001995 V 1  0,006 

10 Ɇɭɫɨɪ ɫɬɪɨɢɬɟɥɶɧɵɣ  9120060101004 IV 1 0,035 

 

Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɧɟ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨɟɦ 

ɫɨɫɬɚɜɟ ɜɪɟɞɧɵɯ ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɟɣ (ɬɨɥɶɤɨ 4 ɢ 5), ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɬɪɟɛɭɟɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪ ɩɨ ɫɤɥɚɞɢɪɨɜɚɧɢɸ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɡɚ 

ɩɪɟɞɟɥɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ.  
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6.4 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤ 

ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɵ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɨɫɬɭɩɥɟɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɫɜɚɪɤɢ, ɧɚɧɟɫɟɧɢɹ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ ɢ 

ɪɚɛɨɬɵ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ.  

Ʉɚɤ ɩɨɤɚɡɚɥɢ ɪɚɫɱɟɬɵ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɭɤɚɡɚɧɧɵɯ ɪɚɛɨɬ ɧɟ ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɧɨɪɦɵ 

ɉȾɄ).  

Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɧɟ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨɟɦ 

ɫɨɫɬɚɜɟ ɜɪɟɞɧɵɯ ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɟɣ (ɬɨɥɶɤɨ 4 ɢ 5), ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɬɪɟɛɭɟɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪ ɩɨ ɫɤɥɚɞɢɪɨɜɚɧɢɸ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɡɚ 

ɩɪɟɞɟɥɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ.  

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. 
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7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɪ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɯ, ɫɨɯɪɚɧɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ.  

 

7.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ 

ɨɪɝɚɧɢɡɚɰɢɢ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɪ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɯ, ɫɨɯɪɚɧɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɬɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [33] 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 ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɪɚɛɨɬ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 

ɉɨ ɢɧɢɰɢɚɬɢɜɟ ɪɚɛɨɬɨɞɚɬɟɥɹ ɢ (ɢɥɢ) ɩɨ ɢɧɢɰɢɚɬɢɜɟ ɪɚɛɨɬɧɢɤɨɜ ɥɢɛɨ ɢɯ 

ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɚ ɫɨɡɞɚɸɬɫɹ ɤɨɦɢɬɟɬɵ (ɤɨɦɢɫɫɢɢ) ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

 ȼ ɢɯ ɫɨɫɬɚɜ ɧɚ ɩɚɪɢɬɟɬɧɨɣ ɨɫɧɨɜɟ ɜɯɨɞɹɬ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɪɚɛɨɬɨɞɚɬɟɥɹ ɢ 

ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɜɵɛɨɪɧɨɝɨ ɨɪɝɚɧɚ ɩɟɪɜɢɱɧɨɣ ɩɪɨɮɫɨɸɡɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢɥɢ 
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ɢɧɨɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɚ ɪɚɛɨɬɧɢɤɨɜ. Ɍɢɩɨɜɨɟ ɩɨɥɨɠɟɧɢɟ ɨ ɤɨɦɢɬɟɬɟ 

(ɤɨɦɢɫɫɢɢ) ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɭɬɜɟɪɠɞɚɟɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦ ɮɭɧɤɰɢɢ ɩɨ ɜɵɪɚɛɨɬɤɟ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɥɢɬɢɤɢ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɜ ɫɮɟɪɟ 

ɬɪɭɞɚ. 

Ʉɨɦɢɬɟɬ (ɤɨɦɢɫɫɢɹ) ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɨɪɝɚɧɢɡɭɟɬ ɫɨɜɦɟɫɬɧɵɟ ɞɟɣɫɬɜɢɹ 

ɪɚɛɨɬɨɞɚɬɟɥɹ ɢ ɪɚɛɨɬɧɢɤɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɢɡɭɟɬ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɜɟɪɨɤ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ 

ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɭɤɚɡɚɧɧɵɯ 

ɩɪɨɜɟɪɨɤ, ɫɛɨɪ ɩɪɟɞɥɨɠɟɧɢɣ ɤ ɪɚɡɞɟɥɭ ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɞɨɝɨɜɨɪɚ (ɫɨɝɥɚɲɟɧɢɹ) 

ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ.  

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, 

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.  

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɢ 

ɞɨɥɠɧɵ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɫɨɛɫɬɜɟɧɧɵɦɢ ɫɢɥɚɦɢ, ɚ ɜ ɫɥɭɱɚɟ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɷɬɨɝɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɵ ɢ ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɞɨɥɠɧɨɫɬɧɨɟ ɥɢɰɨ.  

[33] 
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7.2 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɭɱɚɫɬɤɨɜ 

ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ 

 

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 ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɩɪɨɯɨɞɧɚɹ ɢɥɢ ɤɚɥɢɬɤɚ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɜɨɪɨɬ.  

Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɨɟ ɨɬɤɪɵɜɚɧɢɟ ɜɴɟɡɞɧɵɯ ɜɨɪɨɬ ɨɛɨɪɭɞɨɜɚɧɨ 

ɭɫɬɪɨɣɫɬɜɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɪɭɱɧɨɝɨ ɨɬɤɪɵɜɚɧɢɹ.  

ɋɬɜɨɪɱɚɬɵɟ ɜɨɪɨɬɚ ɞɥɹ ɜɴɟɡɞɚ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɢ ɜɵɟɡɞɚ ɫ ɧɟɟ ɨɬɤɪɵɜɚɸɬɫɹ 

ɜɧɭɬɪɶ. 

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]. 

ȼ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɢɥɢ ɩɪɢ ɩɥɨɯɨɣ ɜɢɞɢɦɨɫɬɢ ɦɟɫɬɚ ɞɜɢɠɟɧɢɹ ɥɸɞɟɣ, 

ɚ ɬɚɤɠɟ ɦɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɨɫɜɟɳɟɧɵ ɫɨɝɥɚɫɧɨ 

[35]. 

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. 
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7.3 Ɍɪɟɛɨɜɚɧɢɹ 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 – 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; 

- 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. [34] 

 

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.  
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ɋɩɭɫɤɢ ɢ ɩɨɞɴɟɦɵ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɨɥɠɧɵ ɨɱɢɳɚɬɶɫɹ ɨɬɨ ɥɶɞɚ ɢ ɫɧɟɝɚ ɢ 

ɩɨɫɵɩɚɬɶɫɹ ɩɟɫɤɨɦ ɢɥɢ ɲɥɚɤɨɦ. 

Ⱦɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɹɯ ɤ ɧɢɦ ɞɨɥɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ 

ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɞɨɪɨɠɧɵɦɢ ɡɧɚɤɚɦɢ ɢ ɭɤɚɡɚɬɟɥɹɦɢ. 

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. 

Ɉɫɜɟɳɟɧɧɨɫɬɶ ɩɨɦɟɳɟɧɢɣ ɢ ɩɥɨɳɚɞɨɤ, ɝɞɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ, ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɰɢɨɧɚɥɶɧɵɯ 

ɫɬɚɧɞɚɪɬɨɜ. 

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, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 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, 
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ɨɱɢɳɟɧɵ ɨɬ ɪɚɫɬɜɨɪɚ ɢɥɢ ɛɟɬɨɧɚ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɪɚɜɥɟɧɵ ɛɟɡ 

ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ. 

 

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 

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 



95 
 

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. 

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 ɩɪɢ ɷɥɟɤɬɪɨcɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɢ ɝɚɡɨɩɥɚɦɟɧɧɵɯ ɪɚɛɨɬ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ [33], [36]. 

ɗɥɟɤɬɪɨɫɜɚɪɳɢɤɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɝɪɭɩɩɭ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ 

ɦɟɧɟɟ II. 

Ɇɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɢ ɝɚɡɨɩɥɚɦɟɧɧɵɯ ɪɚɛɨɬ ɧɚ 

ɞɚɧɧɨɦ, ɚ ɬɚɤɠɟ ɧɚ ɧɢɠɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɹɪɭɫɚɯ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɟɫɝɨɪɚɟɦɨɝɨ 

ɡɚɳɢɬɧɨɝɨ ɢɥɢ ɡɚɳɢɳɟɧɧɨɝɨ ɧɟɫɝɨɪɚɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɧɚɫɬɢɥɚ) ɞɨɥɠɧɵ ɛɵɬɶ 

ɨɫɜɨɛɨɠɞɟɧɵ ɨɬ ɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɪɚɞɢɭɫɟ ɧɟ ɦɟɧɟɟ 5ɦ, ɚ ɨɬ 

ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ, ɝɚɡɨɜɵɯ 

ɛɚɥɥɨɧɨɜ ɢ ɬ.ɩ.) – ɧɟ ɦɟɧɟɟ 10ɦ. 
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ɉɪɨɢɡɜɨɞɢɬɶ ɫɜɚɪɤɭ, ɪɟɡɤɭ ɢ ɧɚɝɪɟɜ ɨɬɤɪɵɬɵɦ ɩɥɚɦɟɧɟɦ ɚɩɩɚɪɚɬɨɜ, 

ɫɨɫɭɞɨɜ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɥɸɛɵɟ ɠɢɞɤɨɫɬɢ ɢɥɢ 

ɝɚɡɵ, ɡɚɩɨɥɧɟɧɧɵɯ ɝɨɪɸɱɢɦɢ ɢɥɢ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɢɥɢ ɨɬɧɨɫɹɳɢɯɫɹ ɤ 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɦ ɭɫɬɪɨɣɫɬɜɚɦ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ 

ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɛɟɡ ɧɚɪɹɞɚ-ɞɨɩɭɫɤɚ. 

 ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɩɪɨɬɢɜ ɩɨɜɪɟɠɞɟɧɢɹ ɢɯ ɢɡɨɥɹɰɢɢ ɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ 

ɜɨɞɨɣ, ɦɚɫɥɨɦ, ɫɬɚɥɶɧɵɦɢ ɤɚɧɚɬɚɦɢ ɢ ɝɨɪɹɱɢɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɜɚɪɨɱɧɵɯ ɩɪɨɜɨɞɨɜ ɞɨ ɝɨɪɹɱɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 

ɛɚɥɥɨɧɨɜ ɫ ɤɢɫɥɨɪɨɞɨɦ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɦ, ɚ ɫ ɝɨɪɸɱɢɦɢ ɝɚɡɚɦɢ – ɧɟ 

ɦɟɧɟɟ 1ɦ. 

 Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɫɜɚɪɳɢɤɨɜ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɢ ɫɜɚɪɤɟ ɨɬɤɪɵɬɨɣ ɞɭɝɨɣ 

ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɞɟɥɟɧɵ ɨɬ ɫɦɟɠɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɩɪɨɯɨɞɨɜ ɧɟɫɝɨɪɚɟɦɵɦɢ 

ɷɤɪɚɧɚɦɢ (ɲɢɪɦɚɦɢ, ɳɢɬɚɦɢ) ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,8 ɦ. 

Ɇɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜɧɟ ɩɨɫɬɨɹɧɧɵɯ ɫɜɚɪɨɱɧɵɯ ɩɨɫɬɨɜ 

ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɢɫɶɦɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɢɥɢ 

ɫɩɟɰɢɚɥɢɫɬɚ, ɨɬɜɟɱɚɸɳɟɝɨ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ.  

Ɇɟɫɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ 

ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɗɥɟɤɬɪɨɫɜɚɪɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɫɜɚɪɨɱɧɵɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢ ɬ.ɩ.) ɞɨɥɠɧɚ ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɱɟɪɟɡ 

ɪɭɛɢɥɶɧɢɤ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɚ ɩɪɢ 

ɧɚɩɪɹɠɟɧɢɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɛɨɥɟɟ 70ȼ ɞɨɥɠɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 

ɨɬɤɥɸɱɟɧɢɟ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɜɨɞɚ ɫɟɬɢ ɡɚɡɟɦɥɟɧɢɹ, ɬɪɭɛɵ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɫɟɬɟɣ (ɜɨɞɨɩɪɨɜɨɞ, ɝɚɡɨɩɪɨɜɨɞ ɢ ɞɪ.), ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɛɪɚɬɧɨɝɨ 

ɩɪɨɜɨɞɚ ɷɥɟɤɬɪɨɫɜɚɪɤɢ. 
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7.7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ 

 

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

ɞɪɭɝɢɟ ɪɚɛɨɬɵ. 

ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 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 ɡɞɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɦɨɧɬɚɠɨɦ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ. ɇɚ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 

ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɚɯ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɝɪɚɠɞɟɧɢɹ. 

ɇɚɜɟɫɧɵɟ ɦɨɧɬɚɠɧɵɟ ɩɥɨɳɚɞɤɢ, ɥɟɫɬɧɢɰɵ ɢ ɞɪɭɝɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ ɜɵɫɨɬɟ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ 

ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɞɨ ɢɯ ɩɨɞɴɟɦɚ. 

Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɞɪɭɝɭɸ ɩɪɢɦɟɧɹɸɬɫɹ 

ɥɟɫɬɧɢɰɵ, ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɢ ɬɪɚɩɵ, ɢɦɟɸɳɢɟ ɨɝɪɚɠɞɟɧɢɹ. 

ɋɬɪɨɩɨɜɤɚ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɦɟɫɬɚɯ, ɭɤɚɡɚɧɧɵɯ ɜ 

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

ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. 

Ɇɨɧɬɢɪɭɟɦɵɟ ɷɥɟɦɟɧɬɵ ɩɨɞɧɢɦɚɸɬɫɹ ɩɥɚɜɧɨ, ɛɟɡ ɪɵɜɤɨɜ, ɪɚɫɤɚɱɢɜɚɧɢɹ 

ɢ ɜɪɚɳɟɧɢɹ. 

ɉɨɞɧɢɦɚɸɬɫɹ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɞɜɚ ɩɪɢɟɦɚ: ɫɧɚɱɚɥɚ ɧɚ ɜɵɫɨɬɭ 30ɫɦ, ɡɚɬɟɦ 

ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɬɪɨɩɨɜɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɚɥɶɧɟɣɲɢɣ ɩɨɞɴɟɦ. 

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.  
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7.8 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 

7.8.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ  

 

Ʉ ɜɵɩɨɥɧɟɧɢɸ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, 

ɩɪɨɲɟɞɲɢɟ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɣ 

ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ ɝɨɞ. 

Ɋɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɱɟɧɵ ɢ ɩɪɨɢɧɫɬɪɭɤɬɢɪɨɜɚɧɵ ɩɨ ɩɪɚɜɢɥɚɦ 

ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɜɢɛɪɚɬɨɪɨɜ, 

ɪɚɛɨɬɚɸɳɢɟ ɞɨɥɠɧɵ ɢɦɟɬɶ 2 ɝɪɭɩɩɭ ɞɨɩɭɫɤɚ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɨɞɤɥɸɱɟɧɢɟ ɜɢɛɪɚɬɨɪɨɜ ɢ ɞɪ. ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɚ ɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɟɠɭɪɧɵɣ 

ɷɥɟɤɬɪɨɫɥɟɫɚɪɶ, ɤɨɬɨɪɵɣ ɜɵɞɚɟɬ ɞɨɩɭɫɤ ɛɟɬɨɧɳɢɤɭ ɩɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɸ.  

ɉɨɫɥɟ ɤɚɠɞɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɢɛɪɚɬɨɪɨɜ ɢɥɢ ɜɢɛɪɨɪɟɟɤ ɛɟɬɨɧɳɢɤɭ 

ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɡɚɡɟɦɥɟɧɢɹ, ɜɵɤɥɸɱɚɬɟɥɟɣ, ɝɢɛɤɢɯ 

ɲɥɚɧɝɨɜɵɯ ɷɥɟɤɬɪɨɤɚɛɟɥɟɣ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɨɤ. Ɋɭɤɨɹɬɤɢ ɜɢɛɪɚɬɨɪɨɜ ɞɨɥɠɧɵ 

ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɚɦɨɪɬɢɡɚɬɨɪɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɜɢɛɪɚɰɢɸ ɧɟ ɜɵɲɟ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ. ɉɥɨɳɚɞɧɵɟ ɜɢɛɪɚɬɨɪɵ ɢ ɜɢɛɪɨɪɟɣɤɢ ɞɨɥɠɧɵ 

ɢɦɟɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɝɢɛɤɢɟ ɬɹɝɢ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɢɯ ɜɨ ɜɪɟɦɹ ɭɩɥɨɬɧɟɧɢɹ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 

Ɋɚɛɨɱɢɟ, ɛɟɬɨɧɢɪɭɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨɞɜɟɪɝɚɟɦɵɟ ɷɥɟɤɬɪɨɩɪɨɝɪɟɜɭ, 

ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ. 

Ɋɚɛɨɬɚɸɳɢɟ ɜɛɥɢɡɢ ɩɪɨɝɪɟɜɚɟɦɵɯ ɭɱɚɫɬɤɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɩɪɟɠɞɟɧ ɨɛ 

ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 
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7.8.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ 

 

Ɋɚɛɨɱɢɣ ɨɛɹɡɚɧ ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɢ ɩɪɨɯɨɞɵ ɤ ɧɢɦ ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

-ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 

ɧɚɫɬɢɥɚɦɢ ɞɥɹ ɩɪɢɟɦɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɩɨɞɦɨɫɬɹɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,8 ɦ. 

ɫ ɨɝɪɚɠɞɟɧɢɟɦ; 

-ɩɪɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬɚɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɭɤɥɨɧɨɦ ɛɨɥɟɟ 20 ɝɪɚɞɭɫɨɜ 

ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɬɪɚɩɚɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,8 ɦ. ɫ 

ɩɨɩɟɪɟɱɧɵɦɢ ɩɥɚɧɤɚɦɢ ɞɥɹ ɭɩɨɪɚ ɧɨɝ; 

-ɡɨɧɚ ɷɥɟɤɬɪɨɩɪɨɝɪɟɜɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɟ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɫ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɡɧɚɤɚɦɢ, ɧɚɞɩɢɫɹɦɢ, ɩɥɚɤɚɬɚɦɢ; 

-ɧɚ ɷɫɬɚɤɚɞɚɯ ɞɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɚɜɬɨɫɚɦɨɫɜɚɥɚɦɢ ɦɟɠɞɭ 

ɨɬɛɨɣɧɵɦ ɛɪɭɫɤɨɦ ɢ ɨɝɪɚɠɞɟɧɢɟɦ ɫɥɟɞɭɟɬ ɨɛɨɪɭɞɨɜɚɬɶ ɩɪɨɯɨɞɵ ɲɢɪɢɧɨɣ ɧɟ 

ɦɟɧɟɟ 0,6ɦ; 

-ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɢɳɟɧɵ ɨɬ ɩɨɫɬɨɪɨɧɧɢɯ 

ɩɪɟɞɦɟɬɨɜ, ɨɬɯɨɞɨɜ, ɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɨɬ ɫɧɟɝɚ ɢ ɧɚɥɟɞɢ, ɩɨɫɵɩɚɧɵ ɩɟɫɤɨɦ.  

ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɭɧɤɟɪɨɜ ɞɥɹ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɫɥɟɞɭɟɬ 

ɭɛɟɞɢɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɡɚɬɜɨɪɨɜ, ɫɬɪɚɯɨɜɨɱɧɵɯ ɩɟɬɟɥɶ ɢ ɧɚɥɢɱɢɟ 

ɮɢɤɫɚɬɨɪɨɜ. 

 

7.9 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɟ 

7.9.1 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɤɚɦɟɧɳɢɤɨɜ 

 

 Ʉɚɦɟɧɳɢɤɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɟ ɫɨɝɥɚɫɧɨ 

ɢɦɟɸɳɟɣɫɹ ɤɜɚɥɢɮɢɤɚɰɢɢ ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɢɡɥɨɠɟɧɧɵɟ ɜ "Ɍɢɩɨɜɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɠɢɥɢɳɧɨ-

ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ", ɧɚɫɬɨɹɳɟɣ ɬɢɩɨɜɨɣ ɢɧɫɬɪɭɤɰɢɢ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫ 

ɭɱɟɬɨɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ 
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ɬɪɟɛɨɜɚɧɢɹ ɢɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɦɟɧɹɟɦɵɯ ɜɨ 

ɜɪɟɦɹ ɪɚɛɨɬɵ. 

 ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ 

ɋɇɢɉ 12-03-2001 ɢ ɩɪɚɜɢɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɟɦɤɢ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ɋɇɢɉ 

3.03.01-87. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɩɨ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɟ ɤɚɦɟɧɳɢɤɢ ɨɛɹɡɚɧɵ: 

- ɩɪɟɞɴɹɜɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɸ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ 

ɛɟɡɨɩɚɫɧɵɯ ɦɟɬɨɞɨɜ ɪɚɛɨɬɵ ɩɨ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɟ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, 

ɩɪɨɜɟɪɢɬɶ ɢɯ, ɧɚɞɟɬɶ ɤɚɫɤɭ, ɫɩɟɰɨɞɟɠɞɭ, ɫɩɟɰ. ɨɛɭɜɶ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɪɚɡɰɚ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, 

ɩɪɨɜɟɪɢɬɶ ɢɯ ɩɨɥɭɱɢɬɶ ɡɚɞɚɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ ɢ ɩɪɨɣɬɢ ɢɧɫɬɪɭɤɬɚɠ 

ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɚɞɚɧɢɹ ɭ ɛɪɢɝɚɞɢɪɚ ɢɥɢ ɪɭɤɨɜɨɞɢɬɟɥɹ ɤɚɦɟɧɳɢɤɢ 

ɨɛɹɡɚɧɵ: 

- ɩɨɞɝɨɬɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, 

ɩɪɨɜɟɪɢɬɶ ɢɯ ɢɫɩɪɚɜɧɨɫɬɶ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɨɫɧɚɫɬɤɭ, ɢɧɫɬɪɭɦɟɧɬ, ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɩɨ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɟ, ɩɪɨɜɟɪɢɬɶ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʉɚɦɟɧɳɢɤɢ ɧɟ ɞɨɥɠɧɵ ɩɪɢɫɬɭɩɚɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ ɩɨ ɤɢɪɩɢɱɧɨɣ 

ɤɥɚɞɤɟ ɩɪɢ: 

- ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɦ ɩɪɨɜɟɞɟɧɢɢ ɨɱɟɪɟɞɧɵɯ ɢɫɩɵɬɚɧɢɣ (ɬɟɯɧɢɱɟɫɤɨɦ 

ɨɫɦɨɬɪɟ) ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ; 

- ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɦ ɩɪɨɜɟɞɟɧɢɢ ɨɱɟɪɟɞɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢɥɢ ɢɫɬɟɱɟɧɢɢ 

ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɚɜɨɞɨɦ-

ɢɡɝɨɬɨɜɢɬɟɥɟɦ;  

- ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɩɨɞɯɨɞɨɜ ɤ ɧɢɦ; 

- ɧɚɪɭɲɟɧɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
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7.10 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɤɬ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɛɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ [6], 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. 

ɇɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɝɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɢɥɢ ɩɪɢɝɨɬɨɜɥɹɸɬɫɹ ɤɥɟɢ, ɦɚɫɬɢɤɢ, 

ɤɪɚɫɤɢ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ, ɜɵɞɟɥɹɸɳɢɟ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɢɥɢ ɜɪɟɞɧɵɟ 

ɜɟɳɟɫɬɜɚ, ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɞɟɣɫɬɜɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɝɧɹ ɢɥɢ ɜɵɡɵɜɚɸɳɢɟ 

ɢɫɤɪɨɨɛɪɚɡɨɜɚɧɢɟ. ɗɬɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɩɪɨɜɟɬɪɢɜɚɬɶɫɹ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɜ ɬɚɤɢɯ ɩɨɦɟɳɟɧɢɹɯ (ɡɨɧɚɯ) ɞɨɥɠɧɵ ɛɵɬɶ ɜɨ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɦ ɢɫɩɨɥɧɟɧɢɢ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ Ɍɨɪɝɨɜɨ-

ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤ Ɋɏ. 

Ȼɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ. 

Ȼɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɚɥɤɢ ɢ ɤɨɥɨɧɧɵ. 

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 

46 659 362 ɪɭɛɥɟɣ. ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ ɦɟɬɪɚ 20 216 ɪɭɛɥɟɣ. Ɍɚɤɠɟ, 

ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, 

ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɉɪɢɥɨɠɟɧɢɟ 1 

 



Гранд-СМЕТА

ɉɊɂɅɈɀȿɇɂȿ 1

Ɍɨɪɝɨɜɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɣ ɰɟɧɬɪ
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɣɤɢ)

ɅɈɄАɅɖɇɕɃ ɋɆЕɌɇɕɃ ɊАɋɑЕɌ № 01
(ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ)

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

Ɉɫɧɨɜɚɧɢɟ: 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ _______________________________________________________________________________________________ɪɭɛ.
ɋɪɟɞɫɬɜɚ  ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ _______________________________________________________________________________________________ɪɭɛ.
ɋɦɟɬɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ _______________________________________________________________________________________________ɱɟɥ.ɱɚɫ
ɋɨɫɬɚɜɥɟɧ(ɚ) ɜ ɬɟɤɭɳɢɯ (ɩɪɨɝɧɨɡɧɵɯ) ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2021

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

15
15000 / 1000

301.78 301.78 30.74 4527 4527 461

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 1,911
(26*49*1,5) / 1000

22549.95 22549.95 2477 43093 43093 4734

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 1,866
(1911-45) / 1000

6309.43 6309.43 1230.67 11773 11773 2296

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

100 ɦ3 
ɭɩɥɨɬɧɟɧɧɨɝɨ 

ɝɪɭɧɬɚ

2,458
((26*49-45)*0,2) / 100

4631.06 1278.39 3352.67 365.77 11383 3142 8241 899

70776 3142 67634 8390

10955

5766

87497

___________________________46659362
___________________________2861094

_______________________________________________________________________________________________24655,82

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

Ɋɚɡɞɟɥ 1. Ɂɟɦɥяɧыɟ ɪɚɛɨɬы

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ.

ȼɫɟɝɨ
ȼ ɬɨɦ ɱɢɫɥɟ

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

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

0,045
(0,1*45) / 100

528349.31 16793.24 19024.33 2906.52 23776 756 856 131

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

0,45
45 / 100

41142.77 7565.45 28877.08 3719.27 18514 3404 12995 1674

7 Фɋɋɐ-403-0074 Ȼɥɨɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: ɮɭɧɞɚɦɟɧɬɧɵɟ ɦ3 45 6042.52 271913
8 ФЕɊ06-01-001-02 ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 

ɧɚɡɧɚɱɟɧɢɹ ɩɨɞ ɤɨɥɨɧɧɵ ɨɛɴɟɦɨɦ: ɞɨ 3 ɦ3
100 ɦ3 ɛɟɬɨɧɚ, 
ɛɭɬɨɛɟɬɨɧɚ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ 
ɞɟɥɟ

0,45
45 / 100

636059.45 54635.7 30781.75 4590.15 286227 24586 13852 2066

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

100 ɦ2 
ɢɡɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

0,45
45 / 100

18255.87 3897.49 417.08 8215 1754 188

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

100 ɦ2 
ɢɡɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

1,8
180 / 100

11280.19 2411.46 908.2 20304 4341 1635

628949 34841 29526 3871

42953

27092

698994

11 ФЕɊ07-01-011-01 ɍɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɜ 
ɫɬɚɤɚɧɵ ɮɭɧɞɚɦɟɧɬɨɜ ɡɞɚɧɢɣ ɩɪɢ ɝɥɭɛɢɧɟ ɡɚɞɟɥɤɢ 
ɤɨɥɨɧɧ: ɞɨ 0,7 ɦ, ɦɚɫɫɚ ɤɨɥɨɧɧ ɞɨ 1 ɬ

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,45
45 / 100

183416.93 52133.1 84781.24 10851.02 82538 23460 38152 4883

12 Фɋɋɐ-403-6621 Ʉɨɥɨɧɧɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: Ʉ-42-1/ ɛɟɬɨɧ 
ȼ15(Ɇ200)/ɨɛɴɟɦ 0,45, ɪɚɫɯɨɞ ɚɪɦɚɬɭɪɵ 48 ɤɝ 
(ɫɟɪɢɹ 1.423-3)

ɲɬ. 45 12012.57 540566

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

1 ɦ3 ɤɥɚɞɤɢ 720 8139.15 536.69 413.37 64.59 5860188 386417 297626 46505

14 ФЕɊ07-01-020-02 ɍɤɥɚɞɤɚ ɜ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɹɯ ɪɢɝɟɥɟɣ 
ɩɟɪɟɤɪɵɬɢɣ ɢ ɩɨɤɪɵɬɢɣ ɩɪɢ ɠɟɫɬɤɢɯ ɭɡɥɚɯ ɢ 
ɧɚɢɛɨɥɶɲɟɣ ɦɚɫɫɟ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɞɚɧɢɢ 
ɞɨ 5 ɬ: ɫ ɩɨɥɤɚɦɢ, ɞɥɢɧɨɣ ɞɨ 6 ɦ

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,56
56 / 100

492317.76 164624 126623.2 11908.73 275698 92189 70909 6669

15 Фɋɋɐ-403-2041 Ȼɚɥɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: ɩɟɪɟɤɪɵɬɢɣ ɦ3 70.56 18682.55 1318241
16 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)

20,56
2056 / 100

114896.78 17361.99 4362.06 663.72 2362278 356963 89684 13646

17 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 1440 3677.39 323.31 903.06 5295442 465566 1300406

18 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

1,81
181 / 100

48142.61 10114.22 37038.19 5787.21 87138 18307 67039 10475

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

Страница Ϯ



Гранд-СМЕТА
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19 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. 181 7429.02 1344653

17882018 1757383 2093328 105214

2021944

1293982

21197944

21 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

2,28
228 / 100

260370.81 52483.67 74048.16 9646.43 593645 119663 168830 21994

22 Фɋɋɐ-403-2101 ɉɥɢɬɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɦ3 451.44 10366.2 4679717
5273362 119663 168830 21994

184154

120408

5577924

23 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

0,12
12 / 100

117523.55 31867.45 61635.75 8835.83 14103 3824 7396 1060

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

ɦ3 7.8 30210.12 235639

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

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,14
14 / 100

153426 37281.24 91345.44 13281.26 21480 5219 12788 1859

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

ɦ3 15 30221.11 453317

724539 9043 20184 2919

15551

10168

750258

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

100 ɦ2 
ɭɬɟɩɥɹɟɦɨɝɨ 

ɩɨɤɪɵɬɢɹ

11,28
1128 / 100

43497.72 5180.19 1581.84 88.87 490654 58433 17843 1002

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

100 ɦ2 
ɭɬɟɩɥɹɟɦɨɝɨ 

ɩɨɤɪɵɬɢɹ

11,28
1128 / 100

40581.59 4010.76 1513.66 88.87 457760 45241 17074 1002

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

100 ɦ2 
ɢɡɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

11,28
1128 / 100

8744.1 819.57 380.24 21.05 98633 9245 4289 237

Ɋɚɡɞɟɥ 6. Ʉɪыɲɚ, ɤɪɨɜɥя
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 5 Ʌɟɫɬɧɢɰы

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 ɋɬɟɧы
Ɋɚɡɞɟɥ 4. ɉɟɪɟɤɪыɬɢя

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

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ

Страница ϯ



Гранд-СМЕТА
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30 Ɍɋɋɐ-101-4134 ɉɥɟɧɤɚ ɩɨɞɤɪɨɜɟɥɶɧɚɹ ɚɧɬɢɤɨɧɞɟɧɫɚɬɧɚɹ 
(ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɚɹ) ɬɢɩɚ ɘɌȺɄɈɇ

ɦ2 1128 111.81 126122

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)

7,56
756 / 100

9722.89 1367.14 31.34 73505 10336 237

32 Ɍɋɋɐ-301-5836 Ɍɪɭɛɚ ɜɨɞɨɫɬɨɱɧɚɹ Ɇɉ, ɪɚɡɦɟɪ 76ɯ102ɯ2000 ɦɦ ɲɬ. 8 1471.29 11770

33 Ɍɋɋɐ-301-5839 Ⱦɟɪɠɚɬɟɥɶ ɬɪɭɛɵ (ɧɚ ɤɢɪɩɢɱ) Ɇɉ, ɪɚɡɦɟɪ 76ɯ102 ɦɦ ɲɬ. 8 294.24 2354

34 Ɍɋɋɐ-301-5834 ȼɨɪɨɧɤɚ ɜɵɩɭɫɤɧɚɹ Ɇɉ, ɪɚɡɦɟɪ 76ɯ102 ɦɦ 10 ɲɬ. 0,8
8 / 10

2288.54 1831

1262629 123255 39443 2241

150595

81572

1494796

35 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 0,6504
(5*1,2*4+3*1,2*5+1,2*1,2*16) / 

100

375653.43 12667.9 6405.71 610.37 244325 8239 4166 397

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

100 ɦ2 ɩɪɨɟɦɨɜ 1,5786
(2,7*2*8+2,1*1,6*15+2,1*0,9*34) 

 / 100

223826.1 9830.63 12088.74 1564.74 353332 15519 19083 2470

Н, З 1. 101-9411 ɋɤɨɛɹɧɵɟ ɢɡɞɟɥɢɹ ɤɨɦɩɥ. 1
1,579

Н, 
Уɞ

2. 101-9411 ɋɤɨɛɹɧɵɟ ɢɡɞɟɥɢɹ ɤɨɦɩɥ. 0

597657 23758 23249 2867

31418

16774

645849

37 ФЕɊ11-01-001-01 ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ: ɝɪɚɜɢɟɦ 100 ɦ2 ɩɥɨɳɚɞɢ 
ɭɩɥɨɬɧɟɧɢɹ

11,2
1120 / 100

5992.29 771.84 977.21 110.52 67114 8645 10945 1238

38 ФЕɊ11-01-002-01 ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɫɬɢɥɚɸɳɢɯ ɫɥɨɟɜ: ɩɟɫɱɚɧɵɯ 1 ɦ3 
ɩɨɞɫɬɢɥɚɸɳɟɝɨ 

ɫɥɨɹ

112 1268.97 352.37 325.82 36.12 142125 39465 36492 4045

39 ФЕɊ11-01-014-02 ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ ɛɟɬɨɧɧɵɯ ɬɨɥɳɢɧɨɣ : 150 ɦɦ 100 ɦ2 ɩɨɥɚ 1,56
156 / 100

97287.17 3854.67 2520.3 1689.97 151768 6013 3932 2636

40 ФЕɊ11-01-011-01 ɍɫɬɪɨɣɫɬɜɨ ɫɬɹɠɟɤ: ɰɟɦɟɧɬɧɵɯ ɬɨɥɳɢɧɨɣ 20 ɦɦ 100 ɦ2 ɫɬɹɠɤɢ 11,2
1120 / 100

14267.28 3752.29 529.15 205.13 159794 42026 5926 2297

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

100 ɦ2 
ɩɨɜɟɪɯɧɨɫɬɢ

8,64
864 / 100

48444.39 9183.3 15275.39 1703.37 418560 79344 131979 14717

Цɨɤɨɥɶ

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 7 ɉɪɨɟɦы

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

Ɋɚɡɞɟɥ 8. ɉɨɥы

Ɋɚɡɞɟɥ 7. ɉɪɨɟɦы

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ

1 ɢ 2 ɷɬɚɠɢ
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Гранд-СМЕТА
1 2 3 4 5 6 7 8 9 10 11 12 13

42 ФЕɊ11-01-011-01 ɍɫɬɪɨɣɫɬɜɨ ɫɬɹɠɟɤ: ɰɟɦɟɧɬɧɵɯ ɬɨɥɳɢɧɨɣ 20 ɦɦ 100 ɦ2 ɫɬɹɠɤɢ 8,64
864 / 100

14267.28 3752.29 529.15 205.13 123269 32420 4572 1772

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

100 ɦ2 ɩɨɤɪɵɬɢɹ 8,64
864 / 100

83274.1 12521.73 1539.38 414.57 719488 108188 13300 3582

1782118 316101 207146 30287

426057

259791

2467966

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

100 ɦ2 ɨɬɦɨɫɬɤɢ 1,44
((24+48)*2) / 100

103405.84 3905.39 3183.66 538.13 148904 5624 4584 775

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

100 ɦ2 
ɨɤɪɚɲɢɜɚɟɦɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ

22,4
2240 / 100

18057.01 5782.9 174.27 3.23 404477 129537 3904 72

46 ФЕɊ15-02-001-01 ɍɥɭɱɲɟɧɧɚɹ ɲɬɭɤɚɬɭɪɤɚ ɮɚɫɚɞɨɜ ɰɟɦɟɧɬɧɨ-
ɢɡɜɟɫɬɤɨɜɵɦ ɪɚɫɬɜɨɪɨɦ ɩɨ ɤɚɦɧɸ: ɫɬɟɧ

100 ɦ2 
ɨɲɬɭɤɚɬɭɪɢɜɚɟɦ
ɨɣ ɩɨɜɟɪɯɧɨɫɬɢ

14,5
1450 / 100

17455.21 8155.85 619.22 296.27 253101 118260 8979 4296

47 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

9232.28 1628.61 87.2 1.67 212712 37523 2009 38

1019194 290944 19476 5181

311571

164788

1495553

29,241,242 2678130 2668816 182964

3,195,198

1,980,341

37,010,091
740,202

37,750,293
7,550,059

46,659,362
  Ʉɨɦɩɟɧɫɚɰɢɹ ɇȾɋ 20%
  ȼɋЕȽɈ ɩɨ ɫɦɟɬɟ

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 8 ɉɨɥы
Ɋɚɡɞɟɥ 9. Ɉɬɞɟɥɨɱɧыɟ ɪɚɛɨɬы

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

  ɂɬɨɝɨ ɫ ɫ ɭɱɟɬɨɦ ɞɨɩ. ɡɚɬɪɚɬ ɜ ɬɟɤ ɰɟɧɚɯ
  ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ 2%
  ɂɬɨɝɨ

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ

ɂɌɈȽɂ ɉɈ ɋɆЕɌЕ:
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