
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 
ɋɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤɟ Ɋɏ 

ɬɟɦɚ 
 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 
 
 
 

           Ɋɭɤɨɜɨɞɢɬɟɥɶ       ________     ɤ.ɷ.ɧ., ɞɨɰɟɧɬ       Ⱥ. ɇ. Ⱦɭɥɟɫɨɜ 
                                      ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ȼɵɩɭɫɤɧɢɤ          __________                               ɂ. ɋ. ɒɚɩɨɜɚɥɟɧɤɨ 

                                          ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 
 
 
 

Ⱥɛɚɤɚɧ 2021



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ ɋɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ 
ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤɟ Ɋɏ 

 

 

 

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ  
ɪɚɡɞɟɥɚɦ: 
 

Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ    Ƚ. ɇ. ɒɢɛɚɟɜɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ 

 
 

  
Ƚ. ȼ. ɒɭɪɵɲɟɜɚ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 

 
 

  
Ɉ. Ɂ. ɏɚɥɢɦɨɜ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
 

 
 

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 

ɒɚɩɨɜɚɥɟɧɤɨ ɂɝɨɪɹ 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 

 
ȼɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ     ɋɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ 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    102 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)  ɒɚɩɨɜɚɥɟɧɤɨ ɂ.ɋ. 

(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ(ɤɢ)) 

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

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ) 

      Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɋɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ 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                                                                ɂ. ɋ. ɒɚɩɨɜɚɥɟɧɤɨ 
                                                                                                (ɩɨɞɩɢɫɶ)                                                            (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ) 

«     »                       2021 ɝ. 
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ȼɜɟɞɟɧɢɟ 

 

ɋɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɭɧɢɤɚɥɶɧɚ ɜ ɫɜɨɟɦ ɪɨɞɟ, ɬɚɤ 

ɤɚɤ ɧɨɫɢɬ ɞɥɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ, ɬɨ ɟɫɬɶ ɩɨɬɪɟɛɢɬɟɥɶ ɩɥɚɜɧɨ ɩɪɢɨɛɳɚɟɬɫɹ ɤ 

ɡɞɨɪɨɜɨɦɭ ɨɛɪɚɡɭ ɠɢɡɧɢ. 

Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɢ ɫɩɨɪɬ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɳɟɫɬɜɟ ɹɜɥɹɸɬɫɹ 

ɜɚɠɧɟɣɲɢɦ ɮɚɤɬɨɪɨɦ ɩɨɞɞɟɪɠɚɧɢɹ ɢ ɭɤɪɟɩɥɟɧɢɹ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ, 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢɯ ɤɭɥɶɬɭɪɵ, ɫɩɨɫɨɛɨɦ ɨɛɳɟɧɢɹ, ɚɤɬɢɜɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ 

ɞɨɫɭɝɚ, ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɜɪɟɞɧɵɦ ɩɪɢɜɵɱɤɚɦ ɢ ɩɪɢɫɬɪɚɫɬɢɹɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ 

ɮɢɡɤɭɥɶɬɭɪɚ ɢ ɫɩɨɪɬ ɢɧɬɟɧɫɢɜɧɨ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɮɟɪɭ 

ɠɢɡɧɢ ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɨɛɳɟɫɬɜɚ: ɧɚ ɤɚɱɟɫɬɜɨ ɪɚɛɨɱɟɣ ɫɢɥɵ, ɧɚ ɫɬɪɭɤɬɭɪɭ 

ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɫɩɪɨɫɚ, ɧɚ ɩɨɜɟɞɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɧɚ ɜɧɟɲɧɟɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɫɜɹɡɢ ɢ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɨɛɳɟɫɬɜɚ ɜ ɰɟɥɨɦ. 

ɂɧɬɟɪɟɫ ɤ ɞɚɧɧɨɦɭ ɜɢɞɭ ɭɫɥɭɝ ɩɪɨɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɭ ɦɨɥɨɞɟɠɢ, ɧɨ ɢ ɭ 

ɞɟɥɨɜɵɯ ɥɸɞɟɣ, ɫɬɪɟɦɹɳɢɯɫɹ ɛɵɬɶ ɜ ɮɨɪɦɟ ɢ ɜɟɫɬɢ ɡɞɨɪɨɜɵɣ ɨɛɪɚɡ ɠɢɡɧɢ. 

ȼɫɟ ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɞɚɥɶɧɟɣɲɢɦɢ ɩɟɪɫɩɟɤɬɢɜɚɦɢ ɪɚɡɜɢɬɢɹ ɪɵɧɤɚ ɫɩɨɪɬɚ ɜ 

Ɋɨɫɫɢɢ. Ɉɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɛɵɫɬɪɵɣ ɪɨɫɬ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ 

ɭɫɥɭɝ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ ɜ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ ɭɫɥɭɝɚɯ ɭ 

ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɫɟɥɟɧɢɹ ɪɚɫɬɟɬ ɫ ɤɚɠɞɵɦ ɞɧɟɦ, ɩɪɟɞɥɨɠɟɧɢɟ ɠɟ ɩɨɤɚ ɧɟ 

ɫɩɨɫɨɛɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɢ ɦɚɥɨɣ ɞɨɥɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɞɚɧɧɨɦ 

ɜɢɞɟ ɭɫɥɭɝ.  
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1 Ⱥɪɯɢɬɟɤɬɭɪɧɵɣ ɪɚɡɞɟɥ 

1.1 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 

 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨ ɭɥɢɰɟ Ɇɢɪɚ ɜ ɝɨɪɨɞɟ ɑɟɪɧɨɝɨɪɫɤ. ȼ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɛɥɢɡɨɫɬɢ ɤ ɨɛɴɟɤɬɭ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɑɟɪɧɨɝɨɪɫɤɢɣ ɉɄɢɈ. 

ɉɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɞɚɧɢɹ ɨɬɜɟɞɟɧ ɭɱɚɫɬɨɤ ɩɥɨɳɚɞɶɸ 8120ɦ2. 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ, ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɨɪɨɞɫɤɢɯ ɫɟɬɟɣ. 

ȼɴɟɡɞ ɧɚ ɩɥɨɳɚɞɤɭ ɢ ɩɪɢɥɟɝɚɸɳɭɸ ɬɟɪɪɢɬɨɪɢɸ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɭɥɢɰɵ Ɇɢɪɚ. ȼ ɨɛɪɚɳɟɧɢɢ ɩɨ ɱɚɫɬɹɦ ɫɜɟɬɚ ɡɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɬɚɤ, ɱɬɨ ɜɫɟ 

ɩɨɦɟɳɟɧɢɹ ɢɦɟɸɬ ɨɩɬɢɦɚɥɶɧɭɸ ɨɪɢɟɧɬɚɰɢɸ ɢ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɫɨɥɹɰɢɸ. 

Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɫɢ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ 

ɩɪɢɧɹɬɵ ɩɨ ɬɚɛɥɢɰɟ 4[4]. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ɇɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɨ 

ɨɫɢ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ 

Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ Ɋɚɫɫɬɨɹɧɢɟ, ɦ, ɨɬ ɨɫɢ 
 ɫɬɜɨɥɚ ɞɟɪɟɜɚ ɤɭɫɬɚɪɧɢɤɚ 

ɇɚɪɭɠɧɵɟ ɝɪɚɧɢ ɫɬɟɧ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 5 1,5 
Ʉɪɚɣ ɬɪɨɬɭɚɪɨɜ ɢ ɞɨɪɨɠɟɤ 0,7 0,5 
Ʉɪɚɣ ɤɪɨɦɨɤ ɭɤɪɟɩɥɟɧɧɵɯ ɩɨɥɨɫ ɨɛɨɱɢɧ ɞɨɪɨɝ ɢɥɢ ɛɪɨɜɨɤ ɤɚɧɚɜ 2 1 
Ɇɚɱɬɵ ɢ ɨɩɨɪɵ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɫɟɬɢ, ɤɨɥɨɧɧɵ, ɝɚɥɟɪɟɢ ɢ ɷɫɬɚɤɚɞɵ 4 - 
Ɉɝɪɚɠɞɟɧɢɹ ɩɥɨɳɚɞɨɤ ɩɪɟɞɩɪɢɹɬɢɣ 2 1 
ɉɨɞɨɲɜɵ ɨɬɤɨɫɨɜ, ɬɟɪɪɚɫɵ ɢ ɞɪ. 1 0,5 
ɇɚɪɭɠɧɵɟ ɝɪɚɧɢ ɩɨɞɨɲɜɵ ɩɨɞɩɨɪɧɵɯ ɫɬɟɧɨɤ 3 1 
Ȼɨɪɬɨɜɨɣ ɤɚɦɟɧɶ ɢɥɢ ɤɪɨɦɤɚ ɭɤɪɟɩɥɟɧɧɨɣ ɩɨɥɨɫɵ ɨɛɨɱɢɧɵ 
ɞɨɪɨɝɢ 

2 1,2 

ɉɨɞɡɟɦɧɵɟ ɫɟɬɢ:   
ɝɚɡɨɩɪɨɜɨɞɨɜ, ɤɚɧɚɥɢɡɚɰɢɢ 1,5 - 
ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ (ɨɬ ɫɬɟɧɨɤ ɤɚɧɚɥɚ) ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɜɵɯ 
ɫɟɬɟɣ ɩɪɢ ɛɟɫɤɚɧɚɥɶɧɨɣ ɩɪɨɤɥɚɞɤɟ ɜɨɞɨɩɪɨɜɨɞɨɜ, 

2 1 

ɞɪɟɧɚɠɟɣ 2 - 
ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ ɢ ɤɚɛɟɥɟɣ ɫɜɹɡɢ 2 0,7 
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ɒɢɪɢɧɭ ɩɨɥɨɫɵ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ 

ɭɤɚɡɚɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5[4]. 

Ɍɚɛɥɢɰɚ 1.2 - ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɡɟɥɟɧɵɯ ɧɚɫɚɠɞɟɧɢɣ 

ɉɨɥɨɫɚ ɒɢɪɢɧɚ ɩɨɥɨɫɵ, ɦ 

1 Ƚɚɡɨɧ ɫ ɪɹɞɨɜɨɣ ɩɨɫɚɞɤɨɣ ɞɟɪɟɜɶɟɜ ɜ ɨɞɧɨɦ ɪɹɞɭ ɫ ɤɭɫɬɚɪɧɢɤɚɦɢ:  

ɚ) ɨɞɧɨɪɹɞɧɚɹ ɩɨɫɚɞɤɚ 2 

ɛ) ɞɜɭɯɪɹɞɧɚɹ ɩɨɫɚɞɤɚ 5 

2 Ƚɚɡɨɧ ɫ ɨɞɧɨɪɹɞɧɨɣ ɩɨɫɚɞɤɨɣ ɤɭɫɬɚɪɧɢɤɨɜ ɜɵɫɨɬɨɣ, ɦ:  

ɚ) ɫɜɵɲɟ 1,8 1,2 

ɛ) ɫɜɵɲɟ 1,2 ɞɨ 1,8 1 

ɜ) ɞɨ 1,2 0,8 

3 Ƚɚɡɨɧ ɫ ɝɪɭɩɩɨɜɨɣ ɢɥɢ ɤɭɪɬɢɧɧɨɣ ɩɨɫɚɞɤɨɣ ɞɟɪɟɜɶɟɜ 4,5 
4 Ɍɨ ɠɟ, ɤɭɫɬɚɪɧɢɤɨɜ 3 

5 Ƚɚɡɨɧ 1 

 

Ɍɚɛɥɢɰɚ 1.3 - Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ % 

1 Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɦ2 8120 100 
2 ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 1800 22 
3 ɉɥɨɳɚɞɶ ɬɜɟɪɞɨɝɨ ɩɨɤɪɵɬɢɹ ɦ2 5065 62 
4 ɉɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ ɦ2 1255 16 

 

1.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ 

 

Ɂɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɛɥɨɤɨɜ: ɨɞɧɨɷɬɚɠɧɨɣ ɱɚɫɬɢ -

ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ ɢ ɞɜɭɯɷɬɚɠɧɨɣ ɱɚɫɬɢ -

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɡɚɥɨɦ ɞɥɹ ɛɨɪɶɛɵ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɩɨɦɟɳɟɧɢɹ ɡɞɚɧɢɹ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɪɚɡɞɟɥɟɧɵ ɧɚ ɬɪɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ: 

1) ɨɫɧɨɜɧɵɟ ɩɨɦɟɳɟɧɢɹ (ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɫɩɨɪɬɢɜɧɵɣ ɡɚɥ, 

ɬɪɟɧɚɠɟɪɧɵɣ ɡɚɥ ɢ  ɡɚɥ ɞɥɹ ɛɨɪɶɛɵ); 

2) ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ (ɢɧɜɟɧɬɚɪɧɵɟ; ɪɚɡɞɟɜɚɥɶɧɵɟ ɫ 

ɞɭɲɟɜɵɦɢ ɢ ɫɚɧɢɬɚɪɧɵɦɢ ɭɡɥɚɦɢ ɞɥɹ ɡɚɧɢɦɚɸɳɢɯɫɹ; ɤɨɦɧɚɬɵ ɞɥɹ 

ɢɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɢ ɬɪɟɧɟɪɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫ ɞɭɲɟɜɵɦɢ ɫɚɧɢɬɚɪɧɵɦɢ ɭɡɥɚɦɢ; 

ɩɨɦɟɳɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; ɫɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ ɩɟɪɫɨɧɚɥɚ; 
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ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɟ ɩɨɦɟɳɟɧɢɟ; ɜɟɫɬɢɛɸɥɢ ɢ ɯɨɥɥɵ ɞɥɹ ɡɚɧɢɦɚɸɳɢɯɫɹ ɢ 

ɡɪɢɬɟɥɟɣ; ɩɨɦɟɳɟɧɢɟ ɨɯɪɚɧɵ; ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ); 

3) ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɡɪɢɬɟɥɟɣ (ɝɚɪɞɟɪɨɛɧɚɹ ɜɟɪɯɧɟɣ ɨɞɟɠɞɵ, ɫɚɧɢɬɚɪɧɵɟ 

ɭɡɥɵ, ɜɟɫɬɢɛɸɥɢ). 

ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɢɦɟɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɹɡɢ ɢɥɢ 

ɪɚɫɩɨɥɨɠɟɧɵ ɫɦɟɠɧɨ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɠɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɭɥɢɱɧɵɣ ɛɚɥɤɨɧ ɫ 

ɜɵɯɨɞɨɦ ɢɡ ɯɨɥɥɚ ɧɚɪɭɠɭ. 

Ɍɪɟɛɭɟɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɢ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 

 

Ɍɚɛɥɢɰɚ 1.4 - ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

1 
2 
3 
4 
5 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 
Ʉɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ 
Ɉɪɢɟɧɬɚɰɢɹ ɩɨɦɟɳɟɧɢɢ 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɨɫɜɟɳɟɧɢɸ 

200ɋ 
55% 
3 ɦ3/ɱ 
ɋɜɨɛɨɞɧɚɹ 
e = 1,5 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ: 

- ɭɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ - ɧɨɪɦɚɥɶɧɵɣ (ȽɈɋɌ 27751-2014; ɫɬ. 48.1, 

Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɨɞɟɤɫɚ ɊɎ; ɫɬ.4, ɩ.7 ɎɁ № 384-ɎɁ); 

- ɫɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ - II (ɫɬ. 57, ɬɚɛɥ. 21 ɎɁ № 123-ɎɁ); 

- ɤɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ - ɋ0 (ɫɬ. 31, ɬɚɛɥ. 22 ɎɁ 

ɎɁ № 123-ɎɁ); 

- ɤɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ - Ɏ2.1 (ɫɬ. 32, № 123-ɎɁ); 

- ɤɚɬɟɝɨɪɢɹ ɡɞɚɧɢɹ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ - ɧɟ 

ɤɚɬɟɝɨɪɢɪɭɟɬɫɹ (ɫɬ. 27 ɎɁ № 123-ɎɁ; ɋɉ 12.13130.2009); 

Ɋɚɡɦɟɪɵ ɛɥɨɤɚ ɡɞɚɧɢɹ ɫ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɩɨɪɬɢɜɧɵɦ ɡɚɥɨɦ 

ɦɟɠɞɭ ɨɫɹɦɢ 5-12, Ⱥ-ȿ - 43,30×30,00 ɦ. 

Ɋɚɡɦɟɪɵ ɛɥɨɤɚ ɡɞɚɧɢɹ ɫ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ 

ɡɚɥɨɦ ɞɥɹ ɛɨɪɶɛɵ ɦɟɠɞɭ ɨɫɹɦɢ 1-4, Ⱥ-ȿ - 15,70×30,00 ɦ. Ɉɬɦɟɬɤɚ ɱɢɫɬɨɝɨ 

ɩɨɥɚ 2 ɷɬɚɠɚ ɫɨɫɬɚɜɥɹɟɬ – ɩɥɸɫ 3,900. 
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Ɉɛɳɢɟ ɪɚɡɦɟɪɵ ɡɞɚɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ 1-12 ɢ Ⱥ-ȿ - 59,70×30,00 ɦ. 

ɋɨɨɛɳɟɧɢɟ ɦɟɠɞɭ ɷɬɚɠɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 

ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɥɟɫɬɧɢɰɵ. Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɦɟɠɞɭ ɨɫɹɦɢ 1-2 

ɢ Ⱥ-Ȼ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟɦ ɱɟɪɟɡ ɨɤɨɧɧɵɟ ɩɪɨɟɦɵ ɜ ɧɚɪɭɠɧɨɣ ɫɬɟɧɟ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.6,6*, ɩ. 6.11* ɋɉ 118.13330.2012 ɢ ɩ.4.4.2 ɋɉ 

1.13130.2009 ɭɤɥɨɧ ɥɟɫɬɧɢɰ ɩɪɢɧɹɬ ɧɟ ɛɨɥɟɟ 1:2, ɪɚɡɦɟɪ ɩɪɨɫɬɭɩɟɣ ɥɟɫɬɧɢɰ - 

0,3 ɦ, ɚ ɪɚɡɦɟɪ ɩɨɞɫɬɭɩɟɧɨɤ - 0,15 ɦ. ɒɢɪɢɧɚ ɥɟɫɬɧɢɱɧɨɝɨ ɦɚɪɲɚ ɩɪɢɧɹɬɚ 

1,35 ɦ, ɫɨɝɥɚɫɧɨ ɩ. 6.2.24, ɋɉ 59.13330.2016. 

ɒɢɪɢɧɚ ɥɟɫɬɧɢɱɧɵɯ ɩɥɨɳɚɞɨɤ ɩɪɢɧɹɬɚ ɧɟ ɦɟɧɟɟ ɲɢɪɢɧɵ ɦɚɪɲɚ ɢ 

ɫɨɫɬɚɜɥɹɟɬ - 1,4 ɦ, ɫɨɝɥɚɫɧɨ ɩ. 8.1.5, ɋɉ 1.13130.2009. ȼɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɣ 

ɥɟɫɬɧɢɰɵ ɩɪɢɧɹɬɚ 1,2 ɦ, ɫɨɝɥɚɫɧɨ ɩ. 4.3.4, ɋɉ 1.13130.2009. 

Ⱦɥɹ ɷɜɚɤɭɚɰɢɢ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚ 2 

ɷɬɚɠɟ, ɜɛɥɢɡɢ ɥɢɮɬɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɆȽɇ, ɭɫɬɪɨɣɫɬɜɨ ɛɟɡɨɩɚɫɧɨɣ 

ɡɨɧɵ, ɜ ɤɨɬɨɪɨɣ ɨɧɢ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɞɨ ɩɪɢɛɵɬɢɹ ɫɩɚɫɚɬɟɥɶɧɵɯ 

ɩɨɞɪɚɡɞɟɥɟɧɢɣ.  

ɉɪɢ ɷɬɨɦ ɭɤɚɡɚɧɧɵɣ ɥɢɮɬ ɜɵɩɨɥɧɟɧ ɫ ɭɱɟɬɨɦ ɬɚɤɢɯ ɠɟ ɬɪɟɛɨɜɚɧɢɣ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤ ɥɢɮɬɭ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 

ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ. Ⱦɚɧɧɵɣ ɥɢɮɬ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɫɩɚɫɟɧɢɹ ɆȽɇ ɜɨ 

ɜɪɟɦɹ ɩɨɠɚɪɚ. Ʉɚɠɞɵɣ ɷɬɚɠ ɡɞɚɧɢɹ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ 

ɢɦɟɟɬ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ, ɫɨɝɥɚɫɧɨ ɩ. 6.2.1 ɋɉ 

1.13130.2009. ȼɫɟɝɨ ɜ ɡɞɚɧɢɢ ɩɹɬɶ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɯɨɞɨɜ (ɜɵɯɨɞɨɜ) ɧɚ 1 

ɷɬɚɠɟ ɢ ɨɞɢɧ ɜɵɯɨɞ ɧɚ 2 ɷɬɚɠɟ. 

Ƚɥɚɜɧɵɣ ɜɯɨɞ (ɜɵɯɨɞ) ɜ ɡɞɚɧɢɟ ɜɵɩɨɥɧɟɧ ɱɟɪɟɡ ɬɚɦɛɭɪ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ 

ɨɫɜɟɳɟɧɢɟɦ. Ɉɫɬɚɥɶɧɵɟ ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɜɯɨɞɵ (ɜɵɯɨɞɵ) ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɪɭɠɭ. ȼɫɟ ɤɪɵɥɶɰɚ ɢɦɟɸɬ ɩɚɧɞɭɫɵ ɞɥɹ ɞɨɫɬɭɩɚ 

ɢɧɜɚɥɢɞɨɜ. 
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1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 

 

ɇɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ (ɤɨɥɨɧɧɵ, ɛɚɥɤɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ, 

ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ, ɫɬɟɧɵ) ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɢɡ ɦɨɧɨɥɢɬɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɚ. 

ɇɚɪɭɠɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ ɢ ɤɪɨɜɥɢ – ɬɪɟɯɫɥɨɣɧɵɟ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɩɨɥɧɨɣ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɫ ɭɬɟɩɥɢɬɟɥɟɦ 

ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ (ɦɚɪɤɢ ɇȽ- ɧɟɝɨɪɸɱɢɣ). ɋɨɝɥɚɫɧɨ ɜɵɩɨɥɧɟɧɧɨɦɭ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ (ɩ. 1.5) ɬɨɥɳɢɧɚ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ 

ɩɪɢɧɹɬɚ 150 ɦɦ, ɤɪɨɜɟɥɶɧɵɯ 210 ɦɦ. 

ȼ ɩɨɦɟɳɟɧɢɢ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ, ɬɪɟɛɭɸɳɟɝɨ 

ɛɨɥɶɲɨɣ ɫɜɨɛɨɞɧɨɣ ɩɥɨɳɚɞɢ, ɜ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɪɨɜɥɢ 

ɩɪɢɦɟɧɹɸɬɫɹ ɫɬɪɨɩɢɥɶɧɵɟ ɮɟɪɦɵ ɫɨ ɫɜɹɡɹɦɢ, ɩɪɨɥɟɬɨɦ 30,0 ɦ (ɜ ɨɫɹɯ 5-12, 

Ⱥ-ȿ). Ɏɟɪɦɵ ɩɪɢɧɹɬɵ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ, ɢɡ ɩɪɨɤɚɬɧɵɯ ɩɪɨɮɢɥɟɣ. ɇɚɞ 

ɞɜɭɯɷɬɚɠɧɨɣ ɱɚɫɬɶɸ ɡɞɚɧɢɹ (ɜ ɨɫɹɯ 9-12, Ⱥ-ȿ) ɩɨɤɪɵɬɢɟ ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɥɶɧɵɯ 

ɛɚɥɨɤ ɩɪɢɧɹɬɵɯ ɢɡ ɞɜɭɬɚɜɪɨɜ. 

ȼɧɭɬɪɟɧɧɢɟ ɩɟɪɟɝɨɪɨɞɤɢ ɬɨɥɳɢɧɨɣ 100 ɦɦ ɜɵɩɨɥɧɟɧɵ ɢɡ 

ɝɢɩɫɨɤɚɪɬɨɧɧɵɯ ɥɢɫɬɨɜ ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɨɦɭ ɤɚɪɤɚɫɭ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɟɪɟɝɨɪɨɞɨɤ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɵɱɧɵɟ ɝɢɩɫɨɤɚɪɬɨɧɧɵɟ ɥɢɫɬɵ (ȽɄɅ), ɚ ɬɚɤɠɟ 

ɜɥɚɝɨɫɬɨɣɤɢɟ ɥɢɫɬɵ Ⱥɤɜɚɩɚɧɟɥɶ ɜɧɭɬɪɟɧɧɹɹ ɜɨ ɜɥɚɠɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

ɇɚɪɭɠɧɵɟ ɞɜɟɪɢ ɡɚɩɚɫɧɵɯ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ – ɦɟɬɚɥɥɢɱɟɫɤɢɟ, 

ɭɬɟɩɥɟɧɧɵɟ, ɝɥɭɯɢɟ ɫ ɮɪɚɦɭɝɚɦɢ, ɪɚɡɦɟɪɚɦɢ 1,5×3,0 ɢ 1,0ɯ2,7. 

ɇɚɪɭɠɧɵɣ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɨɬɜɨɞ ɜɨɞɵ ɫ ɤɪɨɜɥɢ ɢ ɤɨɡɵɪɶɤɨɜ ɡɞɚɧɢɹ 

ɜɵɩɨɥɧɟɧ ɩɨɫɪɟɞɫɬɜɨɦ ɠɟɥɨɛɨɜ ɫ ɭɤɥɨɧɨɦ 1 % ɢ ɜɨɞɨɫɬɨɱɧɵɯ ɬɪɭɛ ɢɡ 

ɬɨɧɤɨɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɫ ɥɚɤɨɤɪɚɫɨɱɧɵɦ ɩɨɤɪɵɬɢɟɦ. Ⱦɥɹ ɜɵɯɨɞɚ ɧɚ ɤɪɨɜɥɸ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɬɚɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɥɟɫɬɧɢɰɵ. 

Ɉɬɦɨɫɬɤɚ ɜɨɤɪɭɝ ɡɞɚɧɢɹ – ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɚɹ, ɲɢɪɢɧɨɣ 1,0 ɦ. 

Ɏɭɧɞɚɦɟɧɬɵ ɩɪɢɧɹɬɵ ɫɬɨɥɛɱɚɬɵɟ ɦɨɧɨɥɢɬɧɵɟ ɢɡ ɛɟɬɨɧɚ ȼ10, ɩɨɞɨɲɜɚ 

ɮɭɧɞɚɦɟɧɬɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɨɬɦɟɬɤɟ -2,250. ɉɨɞ ɮɭɧɞɚɦɟɧɬɵ ɭɫɬɪɚɢɜɚɟɬɫɹ 

ɛɟɬɨɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɬɨɥɳɢɧɨɣ 100ɦɦ.  
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ɋɬɟɧɵ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɩɚɧɟɥɟɣ 

ɬɢɩɚ «ɋɟɧɞɜɢɱ». Ɋɨɥɶ ɨɛɲɢɜɤɢ ɜɵɩɨɥɧɹɸɬ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɥɢɫɬɵ ɋ44-

1000-0.8. ɍɬɟɩɥɢɬɟɥɶ - ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ ɩɥɢɬɵ ɩɥɨɬɧɨɫɬɶɸ  100ɤɝ/ɦ3. 

Ʉɪɟɩɥɟɧɢɟ ɩɚɧɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤ ɫɬɟɧɨɜɵɦ ɩɪɨɝɨɧɚɦ ɫɚɦɨɫɜɟɪɥɹɳɢɦɢ  

ɲɭɪɭɩɚɦɢ ɞɥɢɧɧɨɣ 300ɦɦ.  

Ɉɤɧɚ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 

ɩɥɚɫɬɢɤɨɜɵɦɢ ɫ ɬɪɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ. ɉɥɨɳɚɞɶ ɨɤɨɧ ɧɚɡɧɚɱɟɧɚ ɢɫɯɨɞɹ ɢɡ 

ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɟɫɬɟɫɬɜɟɧɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɫɬɚɧɞɚɪɬɨɜ. Ⱦɜɟɪɢ ɧɚ 

ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɨɬɤɪɵɜɚɸɬɫɹ ɧɚɪɭɠɭ. Ʉɨɧɫɬɪɭɤɰɢɹ ɞɜɟɪɟɣ ɜɧɭɬɪɢ ɡɞɚɧɢɹ 

ɩɪɢɧɹɬɚ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɧɟ ɦɟɲɚɥɢ ɩɟɪɟɞɜɢɠɟɧɢɸ.  

Ʌɟɫɬɧɢɰɵ ɩɪɢɧɹɬɵ ɫ ɦɨɧɨɥɢɬɧɵɦɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɨɳɚɞɤɚɦɢ ɢ 

ɫɬɭɩɟɧɹɦɢ ɢɡ ɛɟɬɨɧɚ Ȼ15 ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɫɨɭɪɚɦ ɢɡ ɞɜɭɬɚɜɪɨɜ №20 ɩɨ 

ȽɈɋɌ 8239-89.  

 

1.4  Ɉɬɞɟɥɤɚ 

1.4.1 ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ 

 

Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɧɨɝɨ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɬɢɩɚ «ɋɷɧɞɜɢɱ», 

ɨɤɪɚɲɟɧɧɵɯ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ. ɇɚɞ ɜɯɨɞɚɦɢ ɜɫɟɯ ɡɞɚɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɤɨɡɵɪɶɤɢ. 

 

1.4.2 ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ 

 

Ɉɬɞɟɥɤɚ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: 

ɫɬɟɧɵ – ɭɥɭɱɲɟɧɧɚɹ ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɚɧɟɥɶ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɢ (ɜɨɡɥɟ ɫɚɧɬɟɯɧɢɱɟɫɤɢɯ 

ɩɪɢɛɨɪɨɜ), ɨɛɨɢ ɩɨɞ ɩɨɤɪɚɫɤɭ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ ɧɚ ɚɤɪɢɥɨɜɨɣ 

ɨɫɧɨɜɟ (ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɹɯ); 
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ɩɨɬɨɥɤɢ – ɩɨɞɜɟɫɧɵɟ ɩɨɬɨɥɤɢ ɫɟɣɫɦɨɫɬɨɣɤɢɟ, ɫ ɩɨɬɨɥɨɱɧɵɦɢ ɩɥɢɬɚɦɢ 

ɪɚɡɦɟɪɨɦ 600×600 ɦɦ; 

ɩɨɥɵ – ɩɥɢɬɵ ɤɟɪɚɦɢɱɟɫɤɢɟ (ɤɟɪɚɦɨɝɪɚɧɢɬɧɵɟ) ɫ ɚɧɬɢɫɤɨɥɶɡɹɳɢɦ 

ɩɨɤɪɵɬɢɟɦ ɩɨ ȽɈɋɌ Ɋ 57141-2016 - ɜɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ, ɫɥɭɠɟɛɧɵɯ 

ɩɨɦɟɳɟɧɢɹɯ, ɤɨɪɢɞɨɪɚɯ; ɥɢɧɨɥɟɭɦ ɝɨɦɨɝɟɧɧɵɣ ɢɡɧɨɫɨɫɬɨɣɤɢɣ, 

ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɵɣ – ɞɥɹ ɪɚɡɞɟɜɚɥɶɧɵɯ, ɩɨɦɟɳɟɧɢɣ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢɧɫɬɪɭɤɬɨɪɫɤɨɝɨ ɢ ɬɪɟɧɟɪɫɤɨɝɨ 

ɫɨɫɬɚɜɚ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɞɪɭɝɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 

ɩɨɦɟɳɟɧɢɣ; 

ɩɨɥɵ ɜ ɫɩɨɪɬɢɜɧɵɯ ɡɚɥɚɯ - ɢɡ ɛɪɭɫɤɨɜɵɯ ɞɨɫɨɤ (ɛɟɬɨɧɧɨɟ ɨɫɧɨɜɚɧɢɟ, 

ɩɨɥɢɷɬɢɥɟɧɨɜɚɹ ɩɥɟɧɤɚ 150 ɝ/ɦ2, ɩɨɥɨɫɵ ɪɟɡɢɧɨɜɨɣ ɚɦɨɪɬɢɡɚɰɢɢ, 2 ɫɥɨɹ 

ɜɥɚɝɨɫɬɨɣɤɨɣ ɮɚɧɟɪɵ, ɩɨɤɪɵɬɢɟ ɢɡ ɛɪɭɫɚ ɲɥɢɮɨɜɚɧɧɨɟ, 2 ɫɥɨɹ ɥɚɤɚ, ɪɚɡɦɟɬɤɚ 

ɩɨɥɟɣ); 

Ɉɬɞɟɥɤɚ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ: 

ɫɬɟɧɵ – ɨɛɥɢɰɨɜɤɚ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ ɞɥɹ ɜɥɚɠɧɵɯ ɩɨɦɟɳɟɧɢɣ; 

ɩɨɬɨɥɤɢ – ɪɟɟɱɧɵɟ ɩɨɞɜɟɫɧɵɟ ɞɥɹ ɜɥɚɠɧɵɯ ɩɨɦɟɳɟɧɢɣ; 

ɩɨɥɵ – ɩɥɢɬɵ ɤɟɪɚɦɢɱɟɫɤɢɟ (ɤɟɪɚɦɨɝɪɚɧɢɬɧɵɟ) ɫ ɚɧɬɢɫɤɨɥɶɡɹɳɢɦ 

ɩɨɤɪɵɬɢɟɦ ɩɨ ȽɈɋɌ Ɋ 57141-2016, ɫ ɝɢɞɪɨɢɡɨɥɹɰɢɟɣ ɢɡ ɪɭɥɨɧɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɫ ɭɤɥɨɧɨɦ ɜ ɫɬɨɪɨɧɭ ɬɪɚɩɨɜ ɢɥɢ ɥɨɬɤɨɜ - ɞɥɹ ɜɥɚɠɧɵɯ 

ɩɨɦɟɳɟɧɢɣ; 

Ɉɬɞɟɥɤɚ ɩɨɦɟɳɟɧɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: 

ɫɬɟɧɵ – ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɚɹ; 

ɩɨɬɨɥɤɢ – ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɚɹ; 

ɩɨɥɵ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɢ ɛɟɡɵɫɤɪɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɨɥɵ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɢɡ ɩɥɢɬ «Ʉɟɪɚɦɨɝɚɧɢɬ» 

ɢ ɛɟɫɩɵɥɶɧɵɟ. 
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1.5 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɥɨɜɢɣ ɝɨɪɨɞɚ ɑɟɧɨɝɨɪɫɤɚ: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 Ct 0
5 40  - ɬɚɛɥ. 1[2]; 

- ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ Ct 0
int 18  

- ɬɚɛɥ. 1[2]; 

- ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɬɟɱɟɧɢɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 

ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 80ɋ Ctht
09,7  - 

ɬɚɛɥ. 1[2]; 

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 80ɋ ɫɭɬzht 224  - ɬɚɛɥ. 1[2]; 

- ɡɨɧɚ ɜɥɚɠɧɨɫɬɢ ɫɭɯɚɹ – ɩɪɢɥ. ȼ[4]; 

- ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɣ ɧɨɪɦɚɥɶɧɵɣ – ɬɚɛɥ. 1[3]; 

- ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ Ⱥ – ɬɚɛɥ. 2[3]. 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2[3]: 

ɫɭɬCzttD hthtd  0
int 5802224)9,718()( . 

ɉɨ ɬɚɛɥ. 3[3] ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 

4000=2,4;  6000=3,0, ɬɨɝɞɚ 5802=2,92 

- ɫɬɟɧ ВɬɋɦRreq /92,2 02  ; 

4000=3,2;  6000=4,0, ɬɨɝɞɚ 5802=3,92 

- ɩɨɤɪɵɬɢɹ ВɬɋɦRreq /92,3 02  . 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɦɧɨɝɨɫɥɨɣɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 8[3]: 

seksi RRRR 0 , 
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ɝɞɟ )/(7,8,
1 02

int
int

ɋɦВɬRsi  


 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ. 

7[4]; 

)/(23,
1 02 ɋɦВɬR ext
ext

se  


 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, 

ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ. 8[3]; 

nk RRRR  ...21  - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ 

(ɮɨɪɦɭɥɚ 7[6]); 




R  - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɞɧɨɝɨ ɫɥɨɹ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ (ɮɨɪɦɭɥɚ 6[3]); 

  - ɬɨɥɳɢɧɚ ɫɥɨɹ; 

  - ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ. 

 

1.5.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɵ 

 

Ɋɢɫɭɧɨɤ 1.2 - Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɵ ɢɡ ɩɚɧɟɥɟɣ 
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Ɉɩɪɟɞɟɥɹɟɦ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɥɨɟɜ ɢ ɫɜɨɞɢɦ ɢɯ ɜ 

ɬɚɛɥɢɰɭ. 

Ɍɚɛɥɢɰɚ 1.5 - Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ ɢɡ 

ɩɚɧɟɥɟɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ 

ɉɥɨɬɧɨɫɬɶ 
ɫɥɨɹ 

3/, ɦɤɝ  

Ɍɨɥɳɢɧɚ 
ɫɥɨɹ ɦ,  

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ 
)/(, 0 ɋɦВɬ   

ɋɬɚɥɶ 1800 0,03 0,66 
ɋɬɚɥɶ 1800 0,03 0,66 
Ɇɢɧɩɥɢɬɚ 100 X  0,056 

         

            ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ: 

reqseksi RRRRR 0 ; 

92,2
23

1

66,0

03,0

056,066,0

03,0

7,8

1


Х
; 

ɦХ 15,0 . 

 ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢɦɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɦɦ3 . Ɍɨɥɳɢɧɚ ɫɬɟɧɵ 

ɫɨɫɬɚɜɥɹɟɬ ɦɦ150 . 

;
*

93,2
23

1

66,0

03,0

056,0

15,0

66,0

03,0

7,8

1 02

0 Вɬ
ɋɦ

R   

R0 – ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2*0ɋ/ȼɬ. 

Ɉɛɳɚɹ ɬɨɥɳɢɧɚ ɨɝɪɚɠɞɚɸɳɢɯ ɫɬɟɧ ɫɨɫɬɚɜɥɹɟɬ – 156 ɦɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɟɪɟɩɚɞɚ:  

 
;27,2

7,8*93,2

4018*1

*

)(*

int

int
0 







o

ext

R

ttn
t  Ctn

07 ; ntt  0  - ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ. 

 

1.5.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɪɵɬɢɹ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ. 
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Ɋɢɫɭɧɨɤ 1.3 - ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɥɨɟɜ ɢ ɫɜɨɞɢɦ ɢɯ ɜ 

ɬɚɛɥɢɰɭ. 

 Ɍɚɛɥɢɰɚ 1.6 - Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ 

ɉɥɨɬɧɨɫɬɶ 
ɫɥɨɹ 

3/, ɦɤɝ  

Ɍɨɥɳɢɧɚ 
ɫɥɨɹ ɦ,  

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ 
)/(, 0 ɋɦВɬ   

1 2 3 4 
ɋɬɚɥɶ 1800 0,003 0,66 
Ɇɢɧɩɥɢɬɚ 100 X  0,056 
ɋɬɚɥɶ 1800 0,003 0,66 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ: 

reqseksi RRRRR 0 ; 

92,3
23

1

66,0

03,0

056,066,0

03,0

7,8

1


Х
; 

ɦХ 21,0 . 

 ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢɦɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɦɦ270 . 

;
*

4
23

1

66,0

03,0

056,0

21,0

66,0

03,0

7,8

1 02

0 Вɬ
ɋɦ

R   

R0 – ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2*0ɋ/ȼɬ. 
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1.6 ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɢɧɠɟɧɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɨ ɫɨɜɪɟɦɟɧɧɵɦɢ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɢɧɠɟɧɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. Ɂɞɚɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɢɫɬɟɦɭ 

ɨɬɨɩɥɟɧɢɹ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ. ȼ ɡɞɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɬɟɥɟɮɨɧɧɵɟ ɫɟɬɢ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɞɚɧɧɵɯ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɤ 

ɛɥɢɡɥɟɠɚɳɢɦ ɫɟɬɹɦ ɝɨɪɨɞɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɝɚɡɨɫɧɚɛɠɟɧɢɹ, 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ. 

ȼ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɢ 

ɟɫɬɟɫɬɜɟɧɧɚɹ ɜ ɫɚɧɭɡɥɚɯ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ ɪɚɡɦɟɪɨɦ 150ɯ300 ɦɦ. 
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2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ  

 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɤɚɪɤɚɫɧɚɹ. Ʉɚɪɤɚɫ ɫɨɫɬɨɢɬ ɢɡ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɥɨɧɧ ɫɟɱɟɧɢɟɦ 400ɯ400ɦɦ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɟɪɦ. ɇɚ 

ɪɢɫɭɧɤɟ 2.1 ɢ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɚɧ ɢ ɪɚɡɪɟɡ ɡɞɚɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 2.1 - ɉɥɚɧ ɧɚ ɨɬɦɟɬɤɟ 0,800 

 

Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɡɪɟɡ 1-1 
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2.2 Ɋɚɫɱɟɬ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 

2.2.1 ȼɵɛɨɪ ɦɚɪɤɢ ɫɬɚɥɢ 

 

ɇɚɡɧɚɱɚɟɦ ɦɚɪɤɭ ɫɬɚɥɢ ɞɥɹ ɮɟɪɦɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩ. 

5.1 [11] ɢ ɩɪɢɥɨɠɟɧɢɹ Ȼ [11]: ɩɪɢ ɧɚɡɧɚɱɟɧɢɢ ɫɬɚɥɢ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ 

ɝɪɭɩɩɭ ɤɨɧɫɬɪɭɤɰɢɣ, ɪɚɫɱɟɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɭɞɚɪɧɨɣ 

ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ. 

Ɏɟɪɦɚ ɨɬɧɨɫɢɬɫɹ ɤ 2 ɝɪɭɩɩɟ ɤɨɧɫɬɪɭɤɰɢɣ (ɉɪɢɥɨɠɟɧɢɟ ȼ [19]). 

Ɂɚ ɪɚɫɱɟɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 

ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,98, ɨɩɪɟɞɟɥɟɧɧɭɸ ɫɨɝɥɚɫɧɨ (ɬɚɛɥ. 3.1* [19]ɢ ɩ. 4.2.3 [19]). 

Ⱦɥɹ ɝ. ɑɟɪɧɨɝɨɪɫɤɚ, Ɋɏ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 

ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 ɫɨɫɬɚɜɥɹɟɬ -42ɨɋ (ɬɚɛɥ. 3.1* [18]). 

ɍɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ ɫɬɚɥɢ ɫ Ryn  290 ɇ/ɤɜ.ɦɦ ɞɥɹ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɦɢɧɭɫ 42ɨɋ ɢ ɜɵɲɟ ɢ ɞɥɹ ɝɪɭɩɩ ɤɨɧɫɬɪɭɤɰɢɣ 1, 2, 3 ɧɨɪɦɢɪɭɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ 

ɬɟɦɩɟɪɚɬɭɪɵ +20ɨɋ ɢ ɫɨɫɬɚɜɥɹɟɬ 34 Ⱦɠ/ɤɜ.ɫɦ (ɬɚɛɥ. ȼ.1 [19]). 

Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɞɥɹ ɫɬɚɥɢ ɫ Ryn ˂ 290 ɇ/ɦɦ2: ɋ ɧɟ 

ɛɨɥɟɟ 0,22%, Ɋ ɧɟ ɛɨɥɟɟ 0,040%, S ɧɟ ɛɨɥɟɟ 0,025% (ɬɚɛɥ. ȼ.2 [19]). 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ ɫɦɨɬɪɢɦ ɜ ɬɚɛɥ. 1 [13] ɫ ɭɱɟɬɨɦ ɞɚɧɧɵɯ ɬɚɛɥ. 

2 [19]. 

ɇɚɡɧɚɱɚɟɦ ɫɬɚɥɶ ɞɥɹ ɧɚɫɬɢɥɚ ɋ245 ɬɨɥɳɢɧɨɣ ɨɬ 3 ɞɨ 40 ɦɦ (ɬɚɛɥ. 4 

[19]). 

Ⱦɥɹ ɫɬɚɥɢ ɋ245 (ɬɚɛɥ. ȼ.3 [19]): 

Ryn = 245 H/ɤɜ.ɦɦ 

Run = 370 H/ɤɜ.ɦɦ 

Ry = 235 H/ɤɜ.ɦɦ 

Ru = 350 H/ɤɜ.ɦɦ 

Rs = 0,58  Ry = 0,58  235 = 136,3 H/ɤɜ.ɦɦ (ɬɚɛɥ. 2 [19]). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ:  
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m = 1,05 (ɬɚɛɥ. 3 [19]). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ: 

f = 1,05 ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɧɫɬɪɭɤɰɢɣ (ɬɚɛɥ. 7.1 [19]). 

f = 1,3 ɞɥɹ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ (ɬɚɛɥ. 7.1 [19]). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ: 

n = 1 ɞɥɹ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ Ʉɋ-2 ɢ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ (ɬɚɛɥ. 2 [19]). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 

c = 1 (ɬɚɛɥ. 1 [19]). 

 

2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ  

 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ  SCAD-

Office. Ⱦɥɹ ɷɬɨɝɨ  ɫɨɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɮɟɪɦɵ. (ɪɢɫ. 2.3). 

 

Ɋɢɫɭɧɨɤ 2.3 – ȼɢɞ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 

 

Ɋɚɫɱɟɬ ɮɟɪɦɵ ɩɪɨɢɡɜɟɞɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɱɢɫɥɢɬɟɥɶɧɨ-

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD-Office.  

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɚ: 

1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ: 

– ɡɚɞɚɧɢɟ ɭɡɥɨɜ; 

– ɡɚɞɚɧɢɟ ɷɥɟɦɟɧɬɨɜ; 

– ɧɚɡɧɚɱɟɧɢɟ ɠɟɫɬɤɨɫɬɟɣ ɷɥɟɦɟɧɬɨɜ; 

– ɧɚɥɨɠɟɧɢɟ ɫɜɹɡɟɣ; 

– ɧɚɡɧɚɱɟɧɢɟ ɭɫɥɨɜɢɣ ɩɪɢɦɵɤɚɧɢɹ ɫɬɟɪɠɧɟɣ ɤ ɭɡɥɚɦ; 
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– ɡɚɞɚɧɢɟ ɡɚɝɪɭɠɟɧɢɣ ɮɟɪɦɵ; 

2. ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɮɟɪɦɵ; 

3. ɉɨɞɛɨɪ ɫɟɱɟɧɢɣ ɩɨ ɩɪɟɞɟɥɶɧɨɣ ɝɢɛɤɨɫɬɢ; 

4. ɉɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ; 

5. ɋɨɫɬɚɜɥɟɧɢɟ ɨɬɱɟɬɚ. 

Ⱦɚɧɧɵɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨ ɩɪɟɞɟɥɶɧɨɣ ɝɢɛɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ 

ɮɟɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 

Ɍɚɛɥɢɰɚ 2.1 - Ⱦɚɧɧɵɟ, ɞɥɹ ɪɚɫɱɟɬɚ ɩɨ ɩɪɟɞɟɥɶɧɨɣ ɝɢɛɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ 

Ʉɨɧɫɬɪɭɤɰɢɹ 
ȼ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ, 
XOY 

ɂɡ 
ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ, 
XOZ 

ɋɬɚɥɶ 
Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 

ɉɪɟɞɟɥɶɧɚɹ 
ɝɢɛɤɨɫɬɶ 

ȼɟɪɯɧɢɣ ɩɨɹɫ ɮɟɪɦɵ 1 1 

ɋ245 

1 150 
ɇɢɠɧɢɣ ɩɨɹɫ ɮɟɪɦɵ 1 1 1 150 
Ɋɚɫɤɨɫɵ 1 1 1 150 
ɋɬɨɣɤɢ 1 1 1 150 

 

2.3 ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

 

ɇɚ ɮɟɪɦɭ ɞɟɣɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɧɚɝɪɭɡɤɢ: 

– ɩɨɫɬɨɹɧɧɚɹ (ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɧɟɫɭɳɢɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ) 

– ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ (ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ; ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ) 

– ɨɫɨɛɚɹ (ɫɟɣɫɦɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ). 

ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɨɤɪɵɬɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɇɚɝɪɭɡɤɢ ɨɬ ɦɚɫɫɵ ɜɫɟɯ ɨɝɪɚɠɞɚɸɳɢɯ ɢ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɨɤɪɵɬɢɹ, ɫɧɟɝɚ ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɜ ɭɡɥɵ ɮɟɪɦɵ. 

ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɞɚɟɦ ɤɚɤ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ 

ɧɚɝɪɭɡɤɭ. 

ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.2. 

ɇɚɝɪɭɡɤɭ ɧɚ 1ɦ2 ɩɥɨɳɚɞɢ ɩɨɤɪɵɬɢɹ ɫɨɛɢɪɚɟɦ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥ. 

2.2). 
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Ƚɨɪɨɞ ɑɟɪɧɨɝɨɪɫɤ, Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ, ɨɬɧɨɫɢɬɫɹ ɤɨ 2 ɫɧɟɝɨɜɨɦɭ 

ɪɚɣɨɧɭ (ɤɚɪɬɚ 1 ɉɪɢɥɨɠɟɧɢɟ ɀ [2]) 

ɉɨɥɧɨɟ ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

S=Sg*m (ɮ. 10.1 [2]) 

ɝɞɟ, Sg - ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1ɦ2 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɵɲɢ, ɩɪɢɧɢɦɚɟɦɨɟ ɩɨ (ɬɚɛɥ.10.1 [2]), ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

m - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 

ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ. Ɂɚɜɢɫɢɬ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɫɤɚɬɚ ɤɪɨɜɥɢ, ɩɪɢ ɭɝɥɚɯ 

ɧɚɤɥɨɧɚ ɫɤɚɬɚ ɤɪɨɜɥɢ ɦɟɧɶɲɟ 25 ɝɪɚɞɭɫɨɜ ɦɸ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 1. 

 

Ɍɚɛɥɢɰɚ 2.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

 
№ 

 
ȼɢɞ ɧɚɝɪɭɡɤɢ 

ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2,
ɧ
ig  

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ

fi  

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, 
ɤɇ/ɦ2, 

ig  

1 ɋɷɧɞɜɢɱ ɩɚɧɟɥɶ 
2

1 /1260002,0 ɦɤɝ  

0,12 1,3 0,16 

2 ɉɪɨɝɨɧ – ɲɜɟɥɥɟɪ 25    0,25 1,05 0,26 
3 ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 1,0 1,4 1,4 
  36,1 ng     82,1g  

 

 
ɦ
ɤɇɚqq ɧɧ

ɛ 4,8636,103,1*)04,102,1( (ɧɨɪɦɚɬɢɜɧɚɹ ɩɨɝɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɫ 

ɭɱɟɬɨɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɮɟɪɦɵ) 

 
ɦ
ɤɇɚqqɛ 2,11682,103,1)04,102,1( (ɪɚɫɱɟɬɧɚɹ ɩɨɝɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɫ 

ɭɱɟɬɨɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɮɟɪɦɵ) 
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2.4 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 

 

ɉɪɨɝɪɚɦɦɚ SCAD ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ ɢ 

ɜɢɞɟ ɝɪɚɮɢɱɟɫɤɢɯ ɫɯɟɦ. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɧɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɜɨɞɹɬɫɹ 

ɜ ɩɟɪɜɨɣ ɬɚɛɥɢɰɟ 2.3. 

 

Ɍɚɛɥɢɰɚ 2.3 - ɍɩɪɚɜɥɟɧɢɟ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ SCAD 

ɍɩɪɚɜɥɟɧɢɟ 
№ № 

ɫɬɪɨɤɢ 
Ɂɧɚɱɟɧɢɟ 

1 1 ɒɢɮɪ ɡɚɞɚɱɢ: Ɏɟɪɦɚ 
2 2 ɉɪɢɡɧɚɤ ɫɢɫɬɟɦɵ: 5 
3 4 Ⱦɪɨɛɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ: 3: 62-76 
4 23 ɉɚɪɚɦɟɬɪɵ ɪɚɫɱɟɬɚ:  

 Ɇɟɬɨɞ ɪɟɲɟɧɢɹ: ɦɧɨɝɨɮɪɨɧɬɚɥɶɧɵɣ ɦɟɬɨɞ 
 ɇɚɝɪɭɡɤɢ ɧɚ ɠɟɫɬɤɢɟ ɜɫɬɚɜɤɢ: ɧɟ ɭɱɢɬɵɜɚɬɶ 
 ȼɵɱɢɫɥɹɬɶ ɪɟɚɤɰɢɢ ɜ ɫɜɹɡɹɯ: ɧɟɬ 
 Ʉɨɧɬɪɨɥɶ ɪɟɲɟɧɢɹ: ɞɚ 
  Ɍɨɱɧɨɫɬɶ ɤɨɧɬɪɨɥɹ: 10% 
 Ɍɨɱɧɨɫɬɶ ɪɚɡɥɨɠɟɧɢɹ ɦɚɬɪɢɰɵ: 1e- 12 
 ɉɨɥɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɢ ɪɟɲɟɧɢɢ: ɧɟɬ 
 Ɇɟɬɨɞ ɨɩɬɢɦɢɡɚɰɢɢ ɦɚɬɪɢɰɵ ɠɟɫɬɤɨɫɬɢ: Ɇɟɬɨɞ ɮɚɤɬɨɪ-ɞɟɪɟɜɶɟɜ 
 Ⱦɢɧɚɦɢɤɚ 
  Ɇɟɬɨɞ ɪɟɲɟɧɢɹ: ɢɬɟɪɚɰɢɢ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜ 
  Ɍɨɱɧɨɫɬɶ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ: 1e- 4 
 ɗɥɟɦɟɧɬɵ 
  Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɨɛɴɟɦɧɵɯ ɢ 
ɩɥɚɫɬɢɧɱɚɬɵɯ ɷɥɟɦɟɧɬɨɜ (ɛɚɥɤɢ-ɫɬɟɧɤɢ): 32 
  Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɩɥɢɬ ɢ ɨɛɨɥɨɱɟɤ: 
16 
  Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɭɝɨɥ: 4 
  Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɢɫɤɚɠɟɧɢɟ ɷɥɟɦɟɧɬɚ: 0.04 

5 33 ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ: 
  ɥɢɧɟɣɧɵɟ ɟɞɢɧɢɰɵ ɢɡɦɟpɟɧɢɹ: M 
  ɟɞɢɧɢɰɵ ɢɡɦɟpɟɧɢɹpɚɡɦɟpɨɜ ɫɟɱɟɧɢɹ: M 
  ɟɞɢɧɢɰɵ ɢɡɦɟpɟɧɢɹ ɫɢɥ: H 
  ɟɞɢɧɢɰɵ ɢɡɦɟpɟɧɢɹɬɟɦɩɟpɚɬɭpɵ:  
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2.4.1 ɀɟɫɬɤɨɫɬɢ (ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ SCAD) 

 

ȼɨ ɬɚɛɥɢɰɟ 2.4 ɜɵɜɨɞɹɬɫɹ ɠɟɫɬɤɨɫɬɢ, ɬ.ɟ. ɩɨɞɛɢɪɚɸɬɫɹ ɫɬɟɪɠɧɟɜɵɟ 

ɷɥɟɦɟɧɬɵ. 

Ɍɚɛɥɢɰɚ 2.4 – ɀɟɫɬɤɨɫɬɢ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ SCAD 

ɀɟɫɬɤɨɫɬɢ 
Ɍɢɩ ɀɟɫɬɤɨɫɬɶ Ɂɧɚɱɟɧɢɟ 

1 ȼɟɪɯɧɢɣ ɩɨɹɫ: 
ɀɟɫɬɤɨɫɬɶ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ (ɫɨɫɬɚɜɧɨɟ ɢɡ ɫɨɪɬɚɦɟɧɬɚ)                
ɜɵɱɢɫɥ. ɠɟɫɬɤɨɫɬɧ. ɯɚpɚɤɬ. :  EF=23351.99934 
EIY=9.83219999              
EIZ=12.3071149  GKR=.069985626  GFY=3504.39994  
GFZ=3830.97653       
ɪɚɡɦɟpɵ ɹɞpɚ ɫɟɱɟɧɢɹ : y1=.009582  y2=.009582  z1=.021052  
z2=.009356    
ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ     :  E=21000000.                                      
ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ :  nu=0.3                                           
ɩɥɨɬɧɨɫɬɶ            :  ro=7.8499999                                     
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ : .000012                         
ɋɈɊɌȺɆȿɇɌ : ɮɚɣɥ "RUSSIAN" ɲɢɮɪ - "ci_uneq", ɧɨɦɟp 
ɫɬpɨɤɢ 3              
ɢɦɹ     : "ɉɨɥɧɵɣ ɤɚɬɚɥɨɝ ɩɪɨɮɢɥɟɣ ȽɈɋɌ.."                            
ɪɚɡɞɟɥ  : "ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*"           
ɩɪɨɮɢɥɶ : "L65x50x5"ɫɨɟɞɢɧɟɧɢɟ ɭɝɨɥɤɨɜ ɞɥɢɧɧɵɦɢ 
ɩɨɥɤɚɦɢ 10            

 

2 ɇɢɠɧɢɣ ɩɨɹɫ: 
ɀɟɫɬɤɨɫɬɶ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ (ɫɨɫɬɚɜɧɨɟ ɢɡ ɫɨɪɬɚɦɟɧɬɚ)                
ɜɵɱɢɫɥ. ɠɟɫɬɤɨɫɬɧ. ɯɚpɚɤɬ. :  EF=36203.99942 
EIY=14.6999997              
EIZ=20.5897761  GKR=0.26916767  GFY=6173.40224  
GFZ=5977.37753       
ɪɚɡɦɟpɵ ɹɞpɚ ɫɟɱɟɧɢɹ : y1=.01034   y2=.01034   z1=.019152  
z2=.00927     
ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ     :  E=21000000.                                      
ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ :  nu=0.3                                           
ɩɥɨɬɧɨɫɬɶ            :  ro=7.8499999                                     
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ : .000012                         
ɋɈɊɌȺɆȿɇɌ : ɮɚɣɥ "RUSSIAN" ɲɢɮɪ - "ci_uneq", ɧɨɦɟp 
ɫɬpɨɤɢ 3              
ɢɦɹ     : "ɉɨɥɧɵɣ ɤɚɬɚɥɨɝ ɩɪɨɮɢɥɟɣ ȽɈɋɌ.."                            
ɪɚɡɞɟɥ  : "ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*"           
ɩɪɨɮɢɥɶ : "L65x50x8"ɫɨɟɞɢɧɟɧɢɟ ɭɝɨɥɤɨɜ ɞɥɢɧɧɵɦɢ 
ɩɨɥɤɚɦɢ 10            
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ɀɟɫɬɤɨɫɬɢ 
Ɍɢɩ ɀɟɫɬɤɨɫɬɶ Ɂɧɚɱɟɧɢɟ 

3 ɋɬɨɣɤɢ: 
ɀɟɫɬɤɨɫɬɶ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ (ɫɨɫɬɚɜɧɨɟ ɢɡ ɫɨɪɬɚɦɟɧɬɚ)                
ɜɵɱɢɫɥ. ɠɟɫɬɤɨɫɬɧ. ɯɚpɚɤɬ. :  EF=41328.00176 
EIY=25.376398               
EIZ=54.2668544  GKR=0.33061024  GFY=7181.10725  
GFZ=7181.10725       
ɪɚɡɦɟpɵ ɹɞpɚ ɫɟɱɟɧɢɹ : y1=.026532  y2=.026532  z1=.02381   
z2=.02381     
ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ     :  E=21000000.                                      
ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ :  nu=0.3                                           
ɩɥɨɬɧɨɫɬɶ            :  ro=7.8499999                                     
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ : .000012                         
ɋɈɊɌȺɆȿɇɌ : ɮɚɣɥ "RUSSIAN" ɲɢɮɪ - "ce_equal", ɧɨɦɟp 
ɫɬpɨɤɢ 1             
ɢɦɹ     : "ɉɨɥɧɵɣ ɤɚɬɚɥɨɝ ɩɪɨɮɢɥɟɣ ȽɈɋɌ.."                            
ɪɚɡɞɟɥ  : "ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93"                 
ɩɪɨɮɢɥɶ : "L65x8"ɫɨɟɞɢɧɟɧɢɟ ɭɝɨɥɤɨɜ ɤɪɟɫɬɨɦ ɫ ɡɚɡɨɪɨɦ 10             

 

2 Ɋɚɫɤɨɫɵ: 
ɀɟɫɬɤɨɫɬɶ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ (ɫɨɫɬɚɜɧɨɟ ɢɡ ɫɨɪɬɚɦɟɧɬɚ)                
ɜɵɱɢɫɥ. ɠɟɫɬɤɨɫɬɧ. ɯɚpɚɤɬ. :  EF=36203.99942 
EIY=14.6999997              
EIZ=20.5897761  GKR=0.26916767  GFY=6173.40224  
GFZ=5977.37753       
ɪɚɡɦɟpɵ ɹɞpɚ ɫɟɱɟɧɢɹ : y1=.01034   y2=.01034   z1=.019152  
z2=.00927     
ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ     :  E=21000000.                                      
ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ :  nu=0.3                                           
ɩɥɨɬɧɨɫɬɶ            :  ro=7.8499999                                     
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ : .000012                         
ɋɈɊɌȺɆȿɇɌ : ɮɚɣɥ "RUSSIAN" ɲɢɮɪ - "ci_uneq", ɧɨɦɟp 
ɫɬpɨɤɢ 3              
ɢɦɹ     : "ɉɨɥɧɵɣ ɤɚɬɚɥɨɝ ɩɪɨɮɢɥɟɣ ȽɈɋɌ.."                            
ɪɚɡɞɟɥ  : "ɍɝɨɥɨɤ ɧɟɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8510-86*"           
ɩɪɨɮɢɥɶ : "L65x50x8"ɫɨɟɞɢɧɟɧɢɟ ɭɝɨɥɤɨɜ ɞɥɢɧɧɵɦɢ 
ɩɨɥɤɚɦɢ 10            
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2.4.2 ȼɵɛɨɪɤɚ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ (ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ SCAD) 

 

ɉɪɨɝɪɚɦɦɨɣ SCAD ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɜɵɛɨɪɤɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ 

ɦɢɧɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɩɪɨɝɢɛɚ (ɩɟɪɟɦɟɳɟɧɢɹ), ɪɟɡɭɥɶɬɚɬɵ ɫɮɨɪɦɢɪɨɜɚɧɵ ɜ 

ɬɚɛɥɢɰɟ 2.5 ɢ 2.6 

Ɍɚɛɥɢɰɚ 2.5 – ȼɵɛɨɪɤɚ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ ɫ ɩɪɨɝɪɚɦɦɵ SCAD 

ȼɵɛɨɪɤɚ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

 Ɂɧɚɱɟɧɢɟ ɍɡɟɥ  Ɂɚɝɪɭɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ ɍɡɟɥ  Ɂɚɝɪɭɠɟɧɢɟ 

X 26,132 32 3 0 22 1 
Y 0,34 5 3 -0,34 17 3 
Z 0 22 1 -102,093 11 3 

UX 0,136 17 3 -0,136 5 3 
UY 0,869 1 3 -0,869 21 3 
UZ 0,003 18 3 -0,023 5 3 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɩɪɨɝɪɚɦɦɚ SCAD ɜɵɞɚɥɚ ɫɯɟɦɭ ɩɟɪɟɦɟɳɟɧɢɣ 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

Ɋɢɫɭɧɨɤ 2.4 - ɉɟɪɟɦɟɳɟɧɢɹ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ SCAD 

Ɍɚɛɥɢɰɚ 2.6 – ȼɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ 

ȼɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ 
ɍɡɟɥ  Ɂɚɝɪɭɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

  X Y Z UX UY UZ 

2 1 16,13 0 -90,06 0 0 0 
3 1 20,944 0 -127,611 0 0 0 
4 1 22,013 0 -148,309 0 0,405 0 
5 1 21,872 0 -160,387 0 0 0 
6 1 20,03 0 -164,809 0 0,105 0 
7 1 17,736 0 -164,015 0 0 0 
8 1 15,441 0 -164,809 0 -0,105 0 
9 1 13,599 0 -160,387 0 0 0 
10 1 13,459 0 -148,309 0 -0,405 0 
11 1 14,527 0 -127,611 0 0 0 



31 

 

ȼɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ 
ɍɡɟɥ  Ɂɚɝɪɭɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

  X Y Z UX UY UZ 

12 1 19,341 0 -90,06 0 0 0 
13 1 35,471 0 0 0 0 0 
14 1 3,613 0 -90,06 0 0 0 
15 1 7,226 0 -127,528 0 0,405 0 
16 1 10,182 0 -148,309 0 0 0 
17 1 13,137 0 -160,222 0 0,105 0 
18 1 15,436 0 -164,809 0 0 0 
19 1 17,736 0 -165,258 0 0 0 
20 1 20,035 0 -164,809 0 0 0 
21 1 22,334 0 -160,222 0 -0,105 0 
22 1 25,29 0 -148,309 0 0 0 
23 1 28,245 0 -127,528 0 -0,405 0 
24 1 31,858 0 -90,06 0 0 0 

 

2.4.3 ȼɵɛɨɪɤɚ ɜɟɥɢɱɢɧɵ ɭɫɢɥɢɣ 

 

Ⱦɚɥɟɟ ɩɪɨɝɪɚɦɦɚ SCAD ɜɵɜɨɞɢɬ ɩɨɥɭɱɟɧɧɵɟ ɭɫɢɥɢɹ ɢ ɫɬɪɨɢɬ ɷɩɸɪɵ 

ɭɫɢɥɢɣ. 

Ɍɚɛɥɢɰɚ 2.7 – ȼɵɛɨɪɤɚ ɜɟɥɢɱɢɧɵ ɭɫɢɥɢɣ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ SCAD 

ȼɵɛɨɪɤɚ ɜɟɥɢɱɢɧɵ ɭɫɢɥɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

 Ɂɧɚɱɟɧɢɟ ɗɥɟɦɟɧɬ  ɋɟɱɟɧɢɟ Ɂɚɝɪɭɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ ɗɥɟɦɟɧɬ  ɋɟɱɟɧɢɟ Ɂɚɝɪɭɠɟɧɢɟ 

N 37,466 74 1 3 -37,407 68 1 3 
Mk 1,066 17 1 3 -5,277 68 1 3 
My 0,448 68 2 3 -0,861 68 3 3 
Qz 1,666 73 1 3 -1,666 68 3 3 
Mz 0,262 56 3 3 -0,262 50 3 3 
Qy 0,211 58 1 3 -0,211 59 1 3 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɩɪɨɝɪɚɦɦɚ SCAD ɜɵɞɚɥɚ ɷɩɸɪɭ ɭɫɢɥɢɣ 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

Ɋɢɫɭɧɨɤ 2.5 – ɗɩɸɪɚ ɭɫɢɥɢɣ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ SCAD 



32 

 

ɇɚ ɪɢɫɭɧɤɟ 2.6 ɢ 2.7 ɩɨɤɚɡɚɧɵ ɷɩɸɪɵ ɪɚɫɱɟɬɧɵɯ ɭɫɢɥɢɣ. 

 

Ɋɢɫɭɧɨɤ 2.6 – ɗɩɸɪɚ Ɇ 

 

Ɋɢɫɭɧɨɤ 2.7 – ɗɩɸɪɚ Q 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD, ɩɨɥɭɱɟɧɵ ɠɟɫɬɤɨɫɬɢ 

ɷɥɟɦɟɧɬɨɜ (ɫɬɟɪɠɧɟɣ) ɮɟɪɦɵ, ɜɵɜɟɞɟɧɵ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɫɨɡɞɚɧɚ ɷɩɸɪɚ 

ɭɫɢɥɢɣ. 

 

Ɋɢɫɭɧɨɤ 2.8 – Ⱦɢɚɝɪɚɦɦɚ ɮɚɤɬɨɪɨɜ ɫɟɱɟɧɢɣ 

ɉɪɢ ɚɧɚɥɢɡɟ ɞɚɧɧɵɯ (ɪɢɫ. 2.8) ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɟɱɟɧɢɹ 

ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɠɟɫɬɤɨɫɬɶ. 
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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 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɝɪɭɧɬɵ: 

- ɩɟɫɨɤ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ 4ɦ;  
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- 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.2). 

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 

1,7
5 

2,6
6 

1,61 - 0,3 
0,0
9 

0,2
5 

0,1
9 

0,0
7 

- 
0,7
5 

0,5
1 

- - 40 - 25 300 

6 
ɋɭɝɥɢɧɨɤ 

ɥɟɫɫɨɜɢɞɧɵɣ 
1,7
8 

2,7 1,6 - 0,27 
0,1
1 

0,3
2 

0,2
0 

0,1
2 

0,1
1 

0,6
9 

0,4
3 

9 2 18 22,6 10 333 

˅ Ƚɚɥɟɱɧɢɤ  2,3 2,7 2,13 
13,
2 

0,1 
0,0
8 

- - - - 
0,2
7 

0,1
7 

2 - 43 - 50 600 

 

Ɏɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱёɬɚ ɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 






1d ;                                                                                                  (3.1) 

PLpI  ;                                                                                                (3.2) 

PL

p
LI 





 ;                                                                                               (3.3)              
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

e

S s
r  .                                                                                                    (3.4)              

 

3.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɵɯ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɝɪɭɧɬɚ 

 

1) ɉɟɫɨɤ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ  

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɝɪɭɧɬɨɜ ɩɨ ɬɚɛɥɢɰɟ 8 [14]:  

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:  𝑤௦௔௧ = ௘∙𝜌𝑤𝜌ೞ = ଴,଺଺∙ଵଶ,଺଺ = Ͳ,ʹͶͻ                                                                    (3.8)          

4. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 [14]:  ܵ௥ = 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 [15] ɨɩɪɟɞɟɥɹɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɢ 

ɤɨɷɮɮɢɰɢɟɧɬɟ ɩɨɪɢɫɬɨɫɬɢ ɟ=0,66:  
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cn – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ, cn=11ɤɉɚ;  

φn – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, φn = 400;  

ȿ – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ, ȿ=25 Ɇɉɚ.  

6. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R0 ɝɪɭɧɬɨɜ ɩɪɢ ɟ=0,66, ɩɨ 

ɬɚɛɥɢɰɟ 48 [15] ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ R0= 380 ɤɉɚ.  

2) ɋɭɝɥɢɧɨɤ ɥɟɫɫɨɜɢɞɧɵɣ 

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɝɪɭɧɬɨɜ ɩɨ ɬɚɛɥɢɰɟ 8 [15]:  

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd: 𝜌ௗ = 𝜌ଵ+𝜔 = ଵ,଻଼ଵ+଴,ଵଵ = ͳ,͸т/мଶ                                                                
(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:  𝑤௦௔௧ = ௘∙𝜌𝑤𝜌ೞ = ଴,଺଼଺∙ଵଶ,଻ = Ͳ,ʹͷ                                                                   (3.13)          

5. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 4 [14]:  ܫ𝐿 = ሺ𝑤 − 𝑤𝑃ሻ/ሺ𝑤𝐿 − 𝑤𝑃ሻ = 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 [14]: 0 ≤ IL = 0,11 ≤ 0,25, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɭɝɥɢɧɤɢ, ɝɥɢɧɵ ɩɨɥɭɬɜɟɪɞɵɟ.  

7. Ɉɩɪɟɞɟɥɹɟɦ ɱɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ:  ܫ𝑃 = 𝑤𝐿 − 𝑤𝑃 = Ͳ,͵ʹ − Ͳ,ʹ = Ͳ,ͳʹ                                                       (3.15)              
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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]:  ܵ௥ = 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 [15] ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ 

ɢɧɬɟɪɩɨɥɹɰɢɢ R0= 333 ɤɉɚ.  

3) Ƚɚɥɟɱɧɢɤ 

Ɉɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɝɪɭɧɬɨɜ ɩɨ ɬɚɛɥɢɰɟ 8 [15]:  

1. Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd: 𝝆𝒅 = 𝝆૚+𝝎 = ૛,૜૚+૙,૙𝟖 = ૛, ૚૜т/м૛              

(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: ௦௕ߛ  = ሺ𝜌ೞ−𝜌𝑤ሻ∙௚ଵ+௘ = ሺଶ.଻−ଵሻ∙ଽ.଼ଵ+଴,ଶ଺଻ = ͳ͵,ʹкН/мଷ                                             (3.18) 

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

4. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ e:   ݁ = ௡ଵ−௡ = ଴,ଶଵଵ−଴,ଶଵ = Ͳ,ʹ͸͹                                                                       (3.20) 

5. Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɜɥɚɝɨɟɦɤɨɫɬɶ ѡsat:  𝑤௦௔௧ = ௘∙𝜌𝑤𝜌ೞ = ଴,ଶ଺଻∙ଵଶ,଻ = Ͳ,ͳ                                                                     (3.21) 

6. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2 [2]:  ܵ௥ = 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 
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Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ ɩɨ ɮ.3[15]: 

df=khɯ dfn,                                                                                          (3.23) 

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

ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬ.1  [15];         

df=0,5ɯ2,9=1,45ɦ 

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; 
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- 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; 

- 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 
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ɉɥɸɫɵ: 

1. ȼɵɫɨɤɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 

2. Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ; 

3. ɉɪɨɱɧɨɫɬɶ; 

4. ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɚɸ-ɤɨɥɨɧɧɭ ɤɚɤ ɤɨɥɨɧɧɭ ɩɟɪɜɨɝɨ 

ɷɬɚɠɚ; 

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 ɞɜɚ ɬɢɩɚ: 

2 ɬɢɩ - ɋɬɨɥɛɱɚɬɵɣ ɦɨɧɨɥɢɬɧɵɣ;  

3 ɬɢɩ - ɋɛɨɪɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ ɫ 

ɦɨɧɨɥɢɬɧɵɦ ɪɨɫɬɜɟɪɤɨɦ.  

 

3.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɮɭɧɞɚɦɟɧɬ 

 

Ɍɚɛɥɢɰɚ 3.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɫɪɟɞɧɸɸ ɤɨɥɨɧɧɭ 

ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɚɹ 

2ɦ
ɤɇ

 

1f 
 

ɬɚɛɥ.7.1 
[2] 

Ɋɚɫɱɟɬɧɚɹ 

2ɦ
ɤɇ

 
1 2 3 4 

ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 𝑷𝒅 
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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 

- 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 𝑃 2 
1,2  
(ɩ. 

8.2.2)[2] 
2,4 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, 𝑷𝒕 :ଵଷ 𝑃 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=(Nnɩɨɫɬ+qnɩɨɤɪ+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=

172ɤɇ/ɦ.                                                                                                      (3.24) 
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ɉɨɞɫɱɟɬ ɫɭɦɦɚɪɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɵ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ 1 ɩ.ɦ. ɮɭɧɞɚɦɟɧɬɚ: 

Nɪ
I=(Nɪɩɨɫɬ+qɪɩɨɤɪ+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  qɪɩɨɤɪ = qɪ
cd*ȥ2+ qɪ

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

      qɪɩɟɪ = qɪ
cd*ȥ2+ qɪ

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

 

3.3 Ɋɚɫɱɟɬ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ 

3.3.1 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 [16]). 

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. 
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        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,͹ = ͵,͹                                                                        (3.28) 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ  

ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ 

ɮɭɧɞɚɦɟɧɬɚ df =1,7 ɦ. 

 

3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɢ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ: 

Аɮ = ி𝑅బ−𝛾ɮௗ,                                                                                    (3.29) 

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],                                            (3.30) 

ɝɞɟ Ȗୡଵ = 1,4 ɢ Ȗୡଶ = 1,2 (ɬɚɛɥɢɰɚ 5.4 [ͳͷ]), 
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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[16]; 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; 

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. 

Nɮɤɨɥ=4*10=40 ɤɇ                                                                                   (3.31) 

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

Ⱥɮ
+ ȕȖɮd ,                                                                           (3.32) 𝑝 = (1100+40)/(2,1*2,1) + 20*2= 298,5ɤɇ/ɦ2                                        (3.33) 𝑝 =298,5ɤɇ < R=378,8ɤɇ, ɩɪɨɱɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ, ɩɪɢɧɢɦɚɟɦ ɩɥɨɳɚɞɢ 

ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 2,1*2,1ɦ. 

 

3.3.3 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ ɤɨɥɨɧɧɵ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ 

 

Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɜɵɩɨɥɧɹɸɬ ɩɨ ɭɫɥɨɜɢɸ: F ൑ αRୠtu୫h଴,                                                                                        (3.34) 

ɝɞɟ α = 1 ɞɥɹ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ; 
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u୫ = ʹ ∗ ሺhɤɨɥ + bɤɨɥ + ʹ ∗ h଴ଵ ሻ = ʹ ∗ ሺͲ,ͷ + Ͳ,ͷ + ʹ ∗ Ͳ,ʹͷሻ = ͵,Ͳɦ  – 

ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɣ ɩɟɪɢɦɟɬɪɨɜ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɣ 

ɩɢɪɚɦɢɞɵ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɪɢ ɩɪɨɞɚɜɥɢɜɚɧɢɢ ɜ ɩɪɟɞɟɥɚɯ ɪɚɛɨɱɟɣ ɜɵɫɨɬɵ 

ɫɟɱɟɧɢɹ; 

F = 600*1*1= 600ɤɇ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ 

F = 600ɤɇ < 1*750*3,0*0,5= 1125 ɤɇ                                                 (3.35) 

ɉɪɨɱɧɨɫɬɶ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɨɛɟɫɩɟɱɟɧɚ. 

 

Ɋɢɫɭɧɨɤ 3.2 -  Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɮɭɧɞɚɦɟɧɬɚ ɤɨɥɨɧɧɵ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ. 

 

3.3.4  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                                                                                    (3.36) 

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

       Ȗi -ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ i-ɝɨ ɫɥɨɹ;  

       hi - ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ. 
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1) ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ: σzg=0; 0,2σzg=0 

2) ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ: σzg2=0+9,38*1,7=15,95ɤɉɚ; 

0,2σzg0=3,19ɤɉɚ;  

3) ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ 2 ɫɥɨɹ ɝɪɭɧɬɚ: σzg1=15,95+9,38*2,3=42,22ɤɉɚ; 

0,2σzg1=8,44ɤɉɚ;  

Ɍɨɥɳɢɧɚ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ hi =0,4*b=0,4*1,5=0,6ɦ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ σzpi ɧɚ ɝɪɚɧɢɰɚɯ ɤɚɠɞɨɝɨ i-ɨɝɨ 

ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: σzpi = αi*( p - σzg0), 

ɝɞɟ αi – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɜɟɞɟɧɧɨɣ 

ɝɥɭɛɢɧɵ ξ 1-ɨɝɨ ɫɥɨɹ ɩɨ ɬɚɛɥɢɰɟ 55 [16]. 

ξ = 2*∑ hi/ b,                                                                                            (3.37) 

σzp,i = 0,5*( σzp,i + σzp(i-1)),                                                                        (3.38) 

si = (0,8* σzp,i* hi / Ei).                                                                             (3.39) 

 

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 0 0 0 1 306   
1 0,6 0,6 5,63 1,126 0,8 0,756 254,016  

 
 
 
 
 
 

0,8 

 
 
 
 
 
 
 

25*103 

2 0,6 1,2 11,26 2,252 1,6 0,39 131,04 
3 0,6 1,8 16,88 3,376 2,4 0,214 71,904 
4 0,6 2,4 22,51 4,502 3,2 0,13 43,68 
5 0,6 3,0 28,14 5,628 4,0 0,087 29,232 
6 0,6 3,6 33,77 6,754 4,8 0,062 20,832 
7 0,6 4,2 39,4 7,88 5,6 0,046 15,456 
8 0,6 4,8 45,03 9,006 6,4 0,036 12,096 
9 0,6 5,4 50,47 10,094 7,2 0,028 9,408 
10 0,6 6,0 55,91 11,182 8,0 0,022 7,392 
11 0,6 6,6 61,35 12,27 8,8 0,019 6,384 
12 0,6 7,2 66,79 13,358 9,6 0,016 5,376 
13 0,6 7,8 72,23 14,446 10,4 0,014 4,704 
14 0,6 8,4 77,67 15,534 11,2 0,012 4,032 
15 0,6 9,0 83,11 16,622 12,0 0,01 3,36 
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Ɉɫɚɞɤɚ: 𝑠 =  ଴,ସ∗଴,଼ଶହ଴଴଴ ቀଶହସ,଴ଶ+ଵଷଵ,଴ସଶ + ଵଷଵ,଴ସ+଻ଵ,ଽଶ + ଻ଵ,ଽ+ସଷ,଺଼ଶ + ସଷ,଺଼+ଶଽ,ଶଷଶ + ଶଽ,ଶଷ+ଶ଴,଼ଷଶ +ଶ଴,଼ଷ+ଵହ,ସ଺ଶ + ଵହ,ସ଺+ଵଶ,ଵଶ + ଵଶ,ଵ+ଽ,ସଵଶ + ଽ,ସଵ+଻,ସଶ + ଻,ସ+଺,ସଶ + ଺,ସ+ହ,ସଶ + ହ,ସ+ସ,଻ଶ + ସ,଻+ସ,଴ଷଶ + ସ,଴ଷ+ଷ,ଷ଺ଶ ቁ =Ͳ,Ͳʹ͸ɦ 

ɉɨɥɧɚɹ ɨɫɚɞɤɚ ɮɭɧɞɚɦɟɧɬɚ:                 ΣS=S1 =0,026ɦ=2,6ɫɦ. 

ɉɪɨɜɟɪɹɟɦ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ S≤Su: 

S=2,6ɫɦ<Su=15ɫɦ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

 

Ɋɢɫɭɧɨɤ 3.3 – ɗɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ. 

 



49 

 

3.3.5 Ɋɚɫɱɟɬ ɞɟɮɨɪɦɚɰɢɣ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɨɫɚɞɤɢ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɩɪɨɫɚɞɤɭ.  

8,4705,395,05,16,,  iisatsatzg h ɤɉɚ                                              (3.40) 

satzpsatzgz ,,                                                                                          (3.41) 

ɉɪɨɫɚɞɤɚ  
n

iislislisl hks
1

,,,  ,                                                                  (3.42) 

ɝɞɟ hi  – ɬɨɥɳɢɧɚ i-ɬɨɝɨ ɫɥɨɹ; 

0

,
, 5,15,0

p

ɪɪ
k isl

isl


 ,                                                                                (3.43) 

ɝɞɟ  ɪ = 145,36 ɤɉɚ – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ; 

ɪsl,i  – ɧɚɱɚɥɶɧɨɟ ɩɪɨɫɚɞɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ i-ɝɨ ɫɥɨɹ, ɤɉɚ; 

p0  = 100 ɤɉɚ; 

εsl,i – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɨɫɚɞɨɱɧɨɫɬɶ  i-ɝɨ ɫɥɨɹ; ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ ɩɪɢ ɡɧɚɱɟɧɢɹɯ isatz , . 

cм26,3035,072,325,025,0  seseze KS                                                (3.44) 

72,3
100

135
5,15,0 




P
kse                                                                         (3.45) 

035,03,0   Ɇɉɚzset                                                                       (3.46) 

Ɉɛɳɚɹ ɞɟɮɨɪɦɚɰɢɹ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɩɪɢ ɢɯ ɡɚɦɚɱɢɜɚɧɢɢ ɜɨɞɨɣ 

ɫɨɫɬɚɜɢɬ:         

   86,426,36,1sesss cɦ 8  cɦ                                                    (3.47) 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 

 

3.4 Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

3.4.1  Ɋɚɫɱёɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɫɪɟɞɧɸɸ ɤɨɥɨɧɧɭ 

 

Ɉɛɨɫɧɨɜɚɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ. 
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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 [16]: ݀௙ = ݀௙௡ = ͳ,͹, 

 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.1). 

13>2,3+2=4,3 

 Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ݀௙ (ɬɚɛɥɢɰɚ 5.3 [1]). 

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.  

 

3.4.2 ȼɵɛɨɪ ɬɢɩɚ ɫɜɚɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

 

ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɦɚɪɤɢ ɋ30.30 (ɬɚɛɥ.1[16]) ɞɥɢɧɨɣ 4000ɦɦ, ɫɟɱɟɧɢɟɦ 

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

ɫɜɚɢ ɦɚɪɤɢ ɋ30.30 (ɬɚɛɥ.1[16]) ɞɥɢɧɨɣ 4000ɦɦ. Ʉɥɚɫɫ ɛɟɬɨɧɚ ȼ15, ɤɥɚɫɫ 

ɛɟɬɨɧɚ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ F100, ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ W6 (ɩɪɢɥ. 2. ɬɚɛɥ. 

6 [16]).  

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: ܨௗ = ௖𝑅ܴ𝐴ߛ௖ሺߛ + 𝑢 ∑  ௖ƒƒ𝑖ℎ𝑖ሻ                                                                (3.48)ߛ

ɝɞɟ ߛ௖ =1– ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; 
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ܴ = ͸ʹͲͲ ɤɇ/ɦଶ (ɩɨ ɬɚɛɥ. 7.2 [16]) - 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 ɫɬɜɨɥɚ 

ɫɜɚɢ; 

ƒ𝑖 = Ͷͺ ɤɉɚ ሺɬɚɛɥ. ͹.͵ [ͳ͸]ሻ  - ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ i − ɝɨ  ɫɥɨɹ 

ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ; 

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

ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɜɚɢ; ߛ௖𝑅 = ͳ, ௖ƒߛ = ͳ ሺɬɚɛɥ. ͹.Ͷ [ͳ͸]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 ∗ ͸ʹͲͲ ∗ Ͳ,Ͳͻ + ͳ,ʹሺͶͺ ∗ ʹ,Ͳ + ͸ʹ ∗ ʹ,Ͳሻሻ = ͺʹʹɤɇ       (3.49) 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ ɨɫɧɨɜɚɧɢɹ ɪɚɫɫɱɢɬɚɟɦ ɢɡ 

ɭɫɥɨɜɢɹ: ܰ ൑ 𝛾బி೏𝛾೙𝛾𝑘 = ଵ,ଵହ∗଼ଶଶଵ,ଶ∗ଵ,ସ = ͷ͸ʹ,͹,                                                                  (3.50) 

ɝɞɟ ܰ - ɪɚɫɱёɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɧɚ ɫɜɚɸ; ܨௗ = ͺʹʹ 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 [16]). 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɬɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ݊ = ݊  ௗ,                                                                                            (3.51)ܨ/𝑘ܰߛ = ͳ,Ͷ ∗ ଽ଴଴଼ଶଶ = ͳ,ͷ  ͵                                                                              (3.52)   

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɪɚɜɧɵɦ 2 ɩɨɞ 

ɤɨɥɨɧɧɵ. 

ȼɵɫɨɬɭ ɪɨɫɬɜɟɪɤɚ ɧɚɣɞёɦ ɩɨ ɮɨɪɦɭɥɟ:                        ℎ௣ = − ௗଶ + ଵଶ √݀ଶ + 𝑁𝑘𝑅್೟                                                     (3.53) 

ɝɞɟ ݀- ɲɢɪɢɧɚ ɫɜɚɢ; 

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

ɨɫɟɜɨɦɭ ɪɚɫɬɹɠɟɧɢɸ.  ℎ௣ = − ଴,ଷଶ + ଵଶ √Ͳ,͵ଶ + ଽ଴଴ ଵ∗଻ହ଴ = Ͳ,Ͷʹɦ                                                  (3.54)  

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,͸ = ͻ,͹ͷ ɤɇ 

Ɉɩɪɟɞɟɥɢɦ ɧɚɝɪɭɡɤɭ, ɩɪɢɯɨɞɹɳɭɸɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ (ɩɨɞ ɫɪɟɞɧɟɣ 

ɤɨɥɨɧɧɨɣ): ܨ = 𝑁+ ɝீɪ+ యீ௡ = ሺଽ଴଴+ଽ,଻ହሻଶ = Ͷͷͷɤɇ                                                        (3.55) 

ɇɚɣɞɟɦ ɨɫɪɟɞɧɟɧɧɵɣ ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɨɜ ɩɨ ɮɨɪɦɭɥɟ  

φIIɫɪ = φIIభ୪భ+φIIమ୪మ+⋯+φIIn୪n୪భ+୪మ+⋯+୪n ,                                                                     (3.56)    

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 = ଵ଼∗଺ଷ = ͵͸°                                                                              (3.57)  

ɇɚɣɞёɦ ɲɢɪɢɧɭ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ: B୷ୡ = ͳ,ʹ + Ͳ,͵ͷ + ʹሺͲ,͸ሻ ∗ tan ͵͸° = ͳ,Ͳɦ.                                        (3.58)  

ɇɚɣɞёɦ ɜɟɫ ɫɜɚɣ: Gଵ = ͵ ∗ ሺ͵ ∗ ͳ,Ͳ + Ͳ,ͷሻ = ͳͳ,ͷɤɇ.                                                       (3.59) 

Ⱦɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɧɚɣɞёɦ ɩɨ ɮɨɪɦɭɥɟ: pɫɪ = ଽ଴଴+ଽ,଻ହ+ଵଵ,ହଵ,଴∗ଵ,଴ = ͻʹʹ ɤɇ                                                                 (3.60) 

ɇɚɣɞɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ R. 

ɉɪɢ ɷɬɨɦ ɡɚɞɚɞɢɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ b=1,0ɦ. ܴ = 𝛾೎భ𝛾೎మ𝑘 𝐼𝐼ߛ𝛾𝑘𝑧ܾܯ] + ௤݀ܯ ´𝐼𝐼ߛ + [௖ܿ𝐼𝐼ܯ = ଵ,ସ∙ଵ,ଷ଺ଵ [ʹ,Ͷ͸ ∙ ͳ ∙ ͳ,͵ ∙ ͻ,ͺ +ͳͲ,ͺͷ ∙ ʹ,ͷ ∙ ʹͲ + ͳͳ,ʹͷ ∗ Ͳ] = ͳͲͻͲ,͵ɤɇ,                                                      (3.61) 

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

ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 5.4 [15]; 𝑘 = ͳ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɝɪɭɧɬɚ; ܯ𝛾 = ʹ,Ͷ͸ , ܯ௤ = ͳͲ,ͺͷ, ܯ௖ = ͳͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ 

ɬɚɛɥɢɰɟ 5.5[3]; 𝑘𝑧  - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1 ɩɪɢ ܾ < ͳͲ ɦ; 𝑘𝑧 = 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´ = ʹͲ ɤɇ
ɦయ - ɬɨ ɠɟ, ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; ܿ𝐼𝐼 = Ͳ - ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, ɡɚɥɟɝɚɸɳɟɝɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ, ɤɉɚ; 
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݀ = ʹ,ͷɦ - ɩɪɢɜɟɞɟɧɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 

ɮɭɧɞɚɦɟɧɬɨɜ; 

Ɉɫɧɨɜɧɨɟ ɭɫɥɨɜɢɟ ɩɪɢ ɪɚɫɱɟɬɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ: 

 pɫɪ = ͻʹʹ ɤɇ <  ܴ = ͳͲͻͲ,͵ ɤɇ 

 

3.4.3 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; ߛ𝑖 -ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ 𝑖 − 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                                                                  (3.62)  𝜎𝑧௚ଷ = ͷͻ,͹ʹ + Ͳ,͹ ∗ ͳͳ = ͸͹,Ͷʹ ɤɇ;  Ͳ,ʹ ∗ 𝜎𝑧௚ସ = ͳ͵,Ͷͺɤɇ;  
5 ɧɚ ɭɪɨɜɧɟ ɤɨɧɬɚɤɬɚ ɝɪɭɧɬɨɜɵɯ ɜɨɞ: 
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 𝜎𝑧௚ସ = ͸͹,Ͷʹ + ʹͳ ∙ Ͳ,ͻ = ͺ͸,͵ʹ;  Ͳ,ʹ ∗ 𝜎𝑧௚ଷ = ͳ͹,ʹ͸;  
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɪɞɢɧɚɬ ɷɩɸɪɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɷɩɸɪɵ ɩɟɪɟɧɟɫёɦ ɧɚ ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ (ɪɢɫ.6).  𝑃଴ = 𝑝−𝜎𝑧௚ଷ = ʹͶͶ,͵͸ − ͸͹,Ͷʹ = ͳ͹͸,ͻͶɤɇ                                     (3.63) 

ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɨ ɬɚɛɥ. 2.1 [15], ɡɚɞɚɞɢɦɫɹ 

ɫɨɨɬɧɨɲɟɧɢɟɦ ݉ = Ͳ,ͺ, ɬɨɝɞɚ ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɪɚɜɧɚ: 

ℎ𝑖 = ଴,଼∗ଵ,ଶଶ = Ͳ,Ͷͺɦ                                                                                (3.64) 

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 (ɪɢɫ.3.4), ɬ. 

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

ɪɢɫɭɧɤɚ 3.4 ɜɢɞɧɨ, ɱɬɨ ɷɬɚ ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɨɳɧɨɫɬɢ 

ɫɠɢɦɚɟɦɨɫɬɢ ɬɨɥɳɢ ܪ = ͵,ͷͶ ɦ. 
Ɍɚɛɥɢɰɚ 3.5 – Ʉ ɪɚɫɱɟɬɭ ɨɫɚɞɨɤ ɮɭɧɞɚɦɟɧɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɝɪɭɧɬɚ 

𝑧, ɦ =݉ ʹ𝑧/ܾ 
α 

(ɬɚɛɥ.2.1[6]) 
 𝜎𝑧 = 𝑃଴ߙ , ɤɇ 

,ܧ ɤɇ 
(ɬɚɛɥ.1) 

1 2 3 4 5 6 

ɉɟɫɨɤ 
ɫɪɟɞɧɟɣ 
ɩɥɨɬɧɨɫɬɢ 

0 0 1 235,36 

25000 

0,48 0,8 0,800 208,95 
0,96 1,6 0,449 117,27 
1,44 2,4 0,257 67,13 
1,92 3,2 0,160 41,79 
2,4 4,0 0,108 28,21 
2,88 4,8 0,077 20,11 
3,36 5,6 0,058 15,15 

3,84 6,4 0,045 11,75 

 

ȼɵɱɢɫɥɢɦ ɨɫɚɞɤɭ ɮɭɧɞɚɦɟɧɬɚ: 𝑠 = ߚ ∑ ℎ𝑖𝜎𝑧೛𝑖ா೚𝑖௡𝑖=ଵ ,                                                                                      (3.65) 

ɝɞɟ ߚ - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 0,8; 

ℎ𝑖  = Ͳ,Ͷͺ ɦ - ɬɨɥɳɢɧɚ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɫɥɨɹ; 𝜎𝑧௣𝑖 - ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɦɟɧɬɚɪɧɨɦ ɫɥɨɟ;  
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ܵ .௢𝑖-  ɦɨɞɭɥɶ ɨɛɳɟɣ ɞɟɮɨɪɦɚɰɢɢܧ = ଴,ସ଼∗଴,଼ଶହ଴଴଴ ∗ ቀଶ଺ଵ,ଵଽ+ଶ଴଼,ଽହଶ + ଶ଴଼,ଽହ+ଵଵ଻,ଶ଻ଶ + ଵଵ଻,ଶ଻+଺଻,ଵଷଶ + ଺଻,ଵଷ+ସଵ,଻ଽଶ +ସଵ,଻ଽ+ଶ଼,ଶଵଶ + ଶ଼,ଶଵ+ଶ଴,ଵଵଶ + ଶ଴,ଵଵ+ଵହ,ଵହଶ + ଵହ,ଵହ+ଵଵ,଻ହଶ ቁ = Ͳ,ͺͷɫɦ < ͺɫɦ             (3.66) 

 

Ɋɢɫɭɧɨɤ 3.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɨɤ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɫɪɟɞɧɸɸ 

ɤɨɥɨɧɧɭ 

 

4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

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. 
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1 
 
 

Ʉɨɥɨɧɧɵ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
 
 
 

Ʉ-1 
 

 
 

42 2,0 84 

2 
Ɏɟɪɦɚ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
30 ɦ 

ɋɎ-1 
 

8 2,471 19,8 

3 Ȼɚɥɤɚ ɧɚɫɬɢɥɚ Ȼ-1 

 

112 0,36 14,0 

4 

 
ɋɷɧɞɜɢɱ ɩɚɧɟɥɢ 

 
ɋɉ- 
1,2ɯ6 

 

 
575 

 
0,086 

 
49,5 

 

 

 

 

 

 

4.2 ȼɟɞɨɦɨɫɬɶ 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 81,2 ɋɦ. ɬɚɛɥ. 4.3 
2. Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ 100 ɦ3 29,76 ɋɦ. ɬɚɛɥ. 4.3 
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ɨɞɧɨɤɨɜɲɨɜɵɦ ɷɤɫɤɚɜɚɬɨɪɨɦ  
3. Ɂɚɱɢɫɬɤɚ ɞɧɚ ɜɪɭɱɧɭɸ 100 ɦ3 0,99 ɋɦ. ɬɚɛɥ. 4.3 

4. 
ɍɫɬɪɨɣɫɬɜɨ ɩɟɫɱɚɧɨɣ ɩɨɞɫɵɩɤɢ ɩɨɞ 
ɮɭɧɞɚɦɟɧɬ 

1 ɦ3 40,3  

5. ɍɫɬɪɨɣɫɬɜɨ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 1 ɦ3 42  
6. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɮɭɧɞɚɦɟɧɬɨɜ  1 ɦ2 175  
7.  Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɛɭɥɶɞɨɡɟɪɨɦ 1000ɦ3 2,926 ɋɦ. ɬɚɛɥ. 4.3 
8.  ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ  100 ɦ3 5,85 ɋɦ. ɬɚɛɥ. 4.3 
 ɍɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ    
9 ɍɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ ɲɬ 42  
10 ɍɫɬɚɧɨɜɤɚ ɮɟɪɦ ɲɬ 8  
11 ɍɫɬɚɧɨɜɤɚ ɛɚɥɨɤ ɲɬ 112  
 ɍɫɬɪɨɣɫɬɜɨ ɫɬɟɧ    
13. ɍɫɬɚɧɨɜɤɚ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ 100 ɦ2 41,4  
 ɋɩɟɰɢɚɥɶɧɵɟ ɪɚɛɨɬɵ    
14. ȼɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ 100 ɦ3 85,2  
15. Ɉɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɹ 100 ɦ3 85,2  
16. ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 100 ɦ3 85,2  
17. ɋɥɚɛɨɬɨɱɧɵɟ ɫɟɬɢ ɢ ɭɫɬɪɨɣɫɬɜɚ 100 ɦ3 85,2  
18. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ % 10  
19. ɉɪɨɱɢɟ ɧɟɭɱɬɟɧɧɵɟ ɪɚɛɨɬɵ % 10  
20. Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ % 5  
21. ɋɞɚɱɚ ɨɛɴɟɤɬɚ % 1  

 

Ɍɚɛɥɢɰɚ 4.3 - ɉɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

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

1 ɉɥɚɧɢɪɨɜɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 100 ɦ2 81,2 Sɩɥ=133,3*72,1=8120ɦ2 

2 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜ ɤɨɬɥɨɜɚɧɟ 
ɨɞɧɨɤɨɜɲɨɜɵɦ ɷɤɫɤɚɜɚɬɨɪɨɦ  100 ɦ3 29,76 

VɤɨɬɥSɤ*H=1984*1,5=29
76 ɦ3 

3 Ⱦɨɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ ɦ3 99 Vɡɚɱ. =5% Vɡɚɱ.=99ɦ3 

4 
Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ 
ɫɩɨɫɨɛɨɦ 

100 ɦ3 29,26 Vɨɛɪ.= 2926ɦ3 

5 
ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɜ ɩɚɡɭɯɚɯ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɬɪɚɦɛɨɜɤɚɦɢ  100 ɦ2 5,85 Sɭɩɥ. = 585ɦ2 

 
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; 
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ɨɫɧɚɫɬɤɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɭɞɨɛɧɭɸ ɢ ɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ 

ɜɵɫɨɬɟ. 

Ɍɚɛɥɢɰɚ 4.4 – Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ ɗɫɤɢɡ Ƚɪɭɡɨ- 
ɩɨɞɴɟɦ 
ɧɨɫɬɶ, ɬ. 

Ɇɚɫɚ 
qɝɪ, ɬ 

ȼɵɫɨɬɚ 
ɫɬɪɨɩɨɜ 

ɤɢ, ɦ 
 
 
 
1 

 
 
 
ɋɬɪɨɩ 
ɞɜɭɯɜɟɬɜɟɜɨɣ 
2ɋɄ-5,0 
ȼɄ-4,0 

 
 
 
ɉɟɪɟɦɟɳɟɧɢɟ 
ɛɚɞɶɢ ɫ 
ɛɟɬɨɧɨɦ, 
ɦɨɧɬɚɠ 
ɛɚɥɨɤ ɢ 
ɤɨɥɨɧɧ 

  

 
 
 

 
5 

 
 
 
 

0,04 

 
 
 
 

1,5 
 
 

 
 
 

 
2 

 
 
 
ɋɬɪɨɩ 
ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɣ 
4ɋɄ-3,2 
ȼɄ-1,25 

 
 
 
Ɇɨɧɬɚɠ 
ɮɟɪɦ ɢ 
ɫɷɧɞɜɢɱ 
ɩɚɧɟɥɟɣ 

 

 
 
 
 

3,2 

 
 
 
 

0,04 

 
 
 
 

4,0 

 
 
3 

 
ɋɬɪɨɩ 
ɦɹɝɤɢɣɠɝɭɬɨɜɵɣ 

 
Ⱦɨɩɨɥɧɟɧɢɟ 
ɞɥɹ ɦɨɧɬɚɠɚ 
ɤɨɧɫɬɪɭɤɰɢɣ 

 

 
5 

 
6 

 
4 

 
ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɫɬɪɨɩɨɜ, ɬɪɚɜɟɪɫɨɜ) 

ɩɪɨɢɡɜɨɞɹɬ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɡɞɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɞɧɨ ɢ 

ɬɨɠɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɩɨɞɴɟɦɚ ɧɟɫɤɨɥɶɤɢɯ ɫɛɨɪɧɵɯ 

ɷɥɟɦɟɧɬɨɜ.  

 

4.4  ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 

4.4.1 ɉɨ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ 

 

L
=

1
5

0
0

 

L
=

4
0

0
0
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Ɍɪɟɛɭɟɬɫɹ ɩɨɞɨɛɪɚɬɶ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ɞɥɹ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ ɜɵɫɨɬɨɣ 12,85ɦ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 30,0ɯ57,9ɦ. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɦɚɫɫɵ: 

Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɜɵɛɨɪɟ ɫɚɦɨɯɨɞɧɵɯ 

ɫɬɪɟɥɨɜɵɯ ɤɪɚɧɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ɇɦ = Ɇɷ + Ɇɝ = 2,5+0,04=2,54ɬ 

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

Ɇɝ = 0,04ɬ - ɦɚɫɫɚ ɫɬɪɨɩɚ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɝɨ 4ɋɄ-3,2 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 3,2ɬ. 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɇɤ: 

Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Hɤ = hɨ + hɡ + hɷ + hɝ = 8,0+0,5+2,0+2,8 =13,3ɦ 

 ɝɞɟ hɨ = 8,0ɦ  - ɪɚɫɫɬɨɹɧɢɟ ɨɬ  ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ 

ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 

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

hɷ = 2,0ɦ – ɜɵɫɨɬɚ ɢɥɢ ɬɨɥɳɢɧɚ ɷɥɟɦɟɧɬɚ, ɦ; 

hɝ= 2,8ɦ – 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 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ: 

- ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɨɫɧɨɜɧɨɣ ɫɬɪɟɥɵ ɤɪɚɧɚ ɩɨ 

ɮɨɪɦɭɥɟ:   3 1

B

h
tg   

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 = 8,0+0,5+2-2=8,5ɦ; 
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ȼ – ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɦɟɠɞɭ ɬɨɱɤɨɣ ɫɨɩɪɹɠɟɧɢɹ ɫɬɪɟɥɵ ɢ 

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

ɩɥɨɫɤɨɫɬɶɸ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ): 

ȼ = (b +b1 + b2)x cosϕ = (0,5 + 6,0+ 0,5) ɯ cos 450= 4,95ɦ; 

0
33 1 5124,1

95,4

5,8
 

B

h
tg

 

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

ɛɟɡɨɩɚɫɧɨɫɬɢ b=0,5ɦ;  

b1 = 6,0ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 

ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ ɤɪɚɧɚ; 

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

ɷɥɟɦɟɧɬɚ; 

b3 – ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɦɨɠɧɨ ɡɚɞɚɬɶɫɹ 2ɦ; 

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

ɤɪɚɧɚ = 2ɦ. 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ ɤɪɚɧɚ: 

ɦВh
Lc 04,20

63,0

95,4

78,0

5,8

cossin
1 

  

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɜɵɥɟɬɚ ɤɪɸɤɚ ɨɫɧɨɜɧɨɝɨ ɩɨɞɴɟɦɚ Lɤ 

Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɨɫɧɨɜɧɨɝɨ ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Lɤ = Lɫ ɯ cosα+b3 =20,04ɯ0,63+2 =14,63ɦ 

 

Ɍɚɛɥɢɰɚ 4.5 – Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ 
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 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 
ɤɪɚɧɚ Q, ɬ 

1 Ɏɟɪɦɚ 13,3 51 20,04 14,63 2,54 
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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 55744 

ɉɚɪɚɦɟɬɪɵ: 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬ. …………………………………….…….…………25 

Ⱦɥɢɧɚ ɫɬɪɟɥɵ ɦ. ………………………….…………………….…...8,33-21 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɦ.  ……………...……………………………..21,7 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ………………………………....…….…...19 

Ɂɨɧɪɚɛɨɬɵ………………………………….………………………2400;3600 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ (ɤɦ/ɱ)…………………………………….……60 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ(ɤɜɬ)………………………………..……….…....220 

Ɇɚɫɫɚ ……………………………………..……………………………..17ɬ 
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Ɍɚɛɥɢɰɚ 4.6 – ȼɚɪɢɚɧɬ ɜɵɛɨɪɚ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 

№
 ɜ

ɚɪ
ɢɚ

ɧɬ
ɚ  

 
Ɇ

ɚɪ
ɤɚ

 ɤ
ɪɚ

ɧɚ
 

Ⱦ
ɥɢ

ɧɚ
 ɫ

ɬɪ
ɟɥ

ɵ
, ɦ

 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ȼɵɥɟɬ 
ɫɬɪɟɥɵ, ɦ 

ɋɤɨɪɨɫɬɶ ɦ/ɦɢɧ 

ɦɨ
ɳ

ɧɨ
ɫɬ

ɶ 
ɞɜ

ɢɝ
ɚɬ

ɟɥ
ɹ,

 ɤ
ȼ

ɬ 

ɒ
ɢɪ

ɢɧ
ɚ 

ɤɨ
ɥɟ

ɢ,
 ɦ

  

Ɉ
ɛɳ

ɚɹ
 ɦ

ɚɫ
ɫɚ

, ɬ
 

ɩɪ
ɢ 

ɧɚ
ɢɦ

ɟɧ
ɶɲ

ɟɦ
 

ɜɵ
ɥɟ

ɬɟ
 

ɫɬ
ɪɟ

ɥɵ
, ɦ

 
ɩɪ

ɢ 
ɧɚ

ɢɛ
ɨɥ

ɶɲ
ɟɦ

 
ɜɵ

ɥɟ
ɬɟ

 
ɫɬ

ɪɟ
ɥɵ

, ɦ
ɧɚ

ɢɦ
ɟɧ

ɶɲ
ɢɣ

 

ɧɚ
ɢɛ

ɨɥ
ɶɲ

ɢɣ
 

ɩɨ
ɞɴ

ɟɦ
ɚ 

– 
ɨɩ

ɭɫ
ɤɚ

ɧɢ
ɹ 

ɝɪ
ɭɡ

ɚ 

ɜɪ
ɚɳ

ɟɧ
ɢɹ

 
ɩɥ

ɚɬ
ɮɨ

ɪɦ
ɵ

 

1 ɆɄȽ – 10 17 10 5 2,5 17 0,6-0,9 0,6 52 3,2 10 

2 Ʉɋ - 55744 21,0 25 6,25 2,5 19 6,06-
12,12 

1,02 220 2,3 17 

 

 

4.4.2 ɉɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 

 

I. ȼɚɪɢɚɧɬ ɤɪɚɧ Ʉɋ 55744 

ɂɧɜɟɧɬɚɪɧɨ-ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ = 35950 ɪɭɛ. 

ɉɥɚɧɨɜɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɦ/ɫ ɛɟɡ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ = 31,1 ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɨɜɪɟɦɟɧɧɵɣ ɡɚɬɪɚɬ ɬɪɭɞɚ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɤɪɚɧɚ 

ɧɚ 10 ɤɦ,      ɟɝɨ ɦɨɧɬɚɠ, ɞɟɦɨɧɬɚɠ ɢ ɩɪɨɛɧɵɣ ɩɭɫɤ = 121,0 ɪɭɛ. 

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.  
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Ɋɢɫɭɧɨɤ 4.1 – Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ Ʉɋ-55744, ɝɪɚɮɢɤ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 

4.5 Ɋɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɞɨɫɬɚɜɤɢ ɝɪɭɡɨɜ 

 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɷɥɟɦɟɧɬɨɜ 

ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

cɩ
Q

N
iɫɦ

i
i 
   

ɝɞɟ  Qi – ɦɚɫɫɚ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ ɦɨɧɬɢɪɭɟɦɵɯ ɜ ɬɟɱɟɧɢɢ 

ɨɞɧɢɯ ɫɭɬɨɤ ɬ/ɫɭɬ. 

       c – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ. 

       ɉɫɦi  – ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɞɢɧɢɰɵ 

ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɢɡɞɟɥɢɣ ɞɚɧɧɨɝɨ ɬɢɩɚ. 

m

rɜ
ɫɦ tVLtt

ККɊɌɉ
i 




/221

 

T – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɦɟɧɭ 

Ɋ – ɩɚɫɩɨɪɬɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

Кɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɨ ɜɪɟɦ. 0,8 
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Кr – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ=0,8. 

t1 – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ 

t2 – ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ 

L – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɨɞɚ ɞɨ ɨɛɴɟɤɬɚ 28 ɤɦ. 

V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ. 

tɬ – ɜɪɟɦɹ ɦɚɧɟɜɪɚ 5 8 ɦɢɧ. = 0,083 0,133 ɱɚɫɚ. 

Т = 8ɱ.  Ɋ=18ɬ. Кɜ=0,8;  t1+t2=5+5=10ɦɢɧ = 0,167 ɱɚɫɚ; 

Кr=18/18=1  tɬ=0.083ɱ; V =35ɤɦ/ɱ 

ɬɉ
iɫɦ 27,62

083.035/282167.0

18.0188





  

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɟɞɢɧɢɰ. 

Ⱦɥɹ ɤɚɪɤɚɫɚ: 

11,8
1

11,8


ɞɟɧь
ɬ

Q ɬ. 13,0
227,62

11,8



iN  ɩɪɢɧɢɦɚɟɦ 1 ɦɚɲɢɧɭ. 

Ⱦɥɹ ɫɷɧɞɜɢɱ ɩɚɧɟɥɟɣ: 

Т=8ɱ;Ɋ=8ɬ;Кɜ=0,8;t1+t2=5+5=10ɦɢɧ=0,167 ɱɚɫɚ; 

Кr=7,96/8=1;tɬ=0,083ɱ;V =35ɤɦ/ɱ; 

ɫɦɬɉɫɦ /31,35
083,035/212167,0

18,088
1 




  

ɞɧɬ
ɞɟɧь
ɬ

Q /184,5
1

184,5
1  ; 15,0

31,35

184,5
1 N  ɩɪɢɧɢɦɚɟɦ1 ɦɚɲɢɧɭ; 

 

Ɍɚɛɥɢɰɚ 4.7 - Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɞɨɫɬɚɜɤɟ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

№ɩ
/ɩ 

Ʉɨɧɫɬɪɭɤɰɢɢ ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-ɜɨ Ɇɚɫɫɚ 
ɟɞ, ɬ 

Ɇɚɫɫɚ 
ɜɫɟɯ, ɬ 

Ɇɚɪɤɚ 
ɚɜɬɨɦɨɛɢɥɹ 

Q, ɬ Ʉɨɥ-ɜɨ 
ɫɦɟɧ 

Ʉɨɥ-ɜɨ 
ɦɚɲɢɧ 

1 Ɇɟɬɚɥɥɢɱɟɫɤɢɟ 
ɢɡɞɟɥɢɹ 

ɲɬ
. 

120 - 33,8 ɄɚɦȺɁ-5320 8 1 1 

2 ɋɷɧɞɜɢɱ ɩɚɧɟɥɢ ɲɬ
. 

575 0,086 49,5 ɄɚɦȺɁ-5320 8 1 1 

3 ɀɟɥɟɡɨɛɟɬɨɧɧɵ
ɟ ɢɡɞɟɥɢɹ 

ɲɬ
. 

42 2,0 84 
ɄɚɦȺɁ-5320 8 1 1 

 

 
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4.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɳɟɩɥɨɳɚɞɨɱɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 

ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 

4.6.1 Ɋɚɡɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 

 

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 

ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɬ ɨɩɚɫɧɵɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. 

Ɇɨɧɬɚɠɧɨɣ ɡɨɧɨɣ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ 

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

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

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

ȼ ɷɬɨɣ ɡɨɧɟ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɬɨɥɶɤɨ ɦɨɧɬɚɠɧɵɣ ɦɟɯɚɧɢɡɦ. ɋɤɥɚɞɢɪɨɜɚɬɶ 

ɦɚɬɟɪɢɚɥɵ ɡɞɟɫɶ ɧɟɥɶɡɹ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɡɞɚɧɢɟ ɧɚɡɧɚɱɚɸɬ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɟɫɬɚ ɧɚ ɫɬɩɪɨɣɝɟɧɩɥɚɧɟ, ɫ ɮɚɫɚɞɚ ɡɞɚɧɢɹ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ 

ɭɫɬɚɧɨɜɤɟ ɤɪɚɧɚ. Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɤ ɡɞɚɧɢɸ ɱɟɪɟɡ ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ ɫɧɚɛɠɚɸɬ 

ɧɚɜɟɫɚɦɢ. 

Ɂɨɧɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ ɢɥɢ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɧɚɡɵɜɚɸɬ 

ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɪɸɤɨɦ ɤɪɚɧɚ. 

Ⱦɥɹ ɫɬɪɟɥɨɜɵɯ ɤɪɚɧɨɜ ɡɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɞɢɭɫɨɦ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɜɵɥɟɬɭ ɫɬɪɟɥɵ ɤɪɚɧɚ. 

Ɉɩɚɫɧɚɹ ɡɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

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

 

4.6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ 

 

ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɩɪɢɧɹɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɱɟɪɟɞɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɨɧ ɯɪɚɧɟɧɢɹ ɢ ɜɢɞɚ ɦɚɬɟɪɢɚɥɨɜ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɩɪɢɧɢɦɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɬɢɩɚ ɦɚɲɢɧ, ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɪɭɧɬɨɜ. 
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ɉɪɢɧɢɦɚɟɦ ɟɫɬɟɫɬɜɟɧɧɵɟ ɝɪɭɧɬɨɜɵɟ ɞɨɪɨɝɢ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɩɪɢ ɱɢɫɥɟ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ 1: 

ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ – 3,5ɦ, 

ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ – 3,5ɦ, 

ɲɢɪɢɧɚ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ – 6ɦ, 

ɧɚɢɦɟɧɶɲɢɟ ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɜ ɩɥɚɧɟ – 12ɦ. 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɌȻ: 

 ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɶɸ: ɧɟ ɦɟɧɟɟ 0,5-1ɦ, 

 ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɨɝɪɚɠɞɟɧɢɟɦ ɩɥɨɳɚɞɤɢ: ɧɟ ɦɟɧɟɟ 1,5ɦ. 

 

4.6.3Ɋɚɫɱɟɬ 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 
 

ɇɚɡɧɚɱɟɧɢɟ 
 

ȿɞ. ɢɡɦ. 
 

ɇɨɪɦɚɬɢɜɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ 

Ɍɪɟɛɭɟɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ 

ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 
Ȼɵɬɨɜɤɚ ɞɥɹ 

ɪɚɛɨɱɢɯ 
 

ɉɟɪɟɨɞɟɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ 
ɭɥɢɱɧɨɣ ɫɩɟɰɨɞɟɠɞɵ 

ɋɨɝɪɟɜɚɧɢɟ, ɨɬɞɵɯ, ɩɪɢɟɦ ɩɢɳɢ 
 

ɦ2, ɞɜɨɣɧɨɣ 
ɲɤɚɮ 

 

0,9 ɧɚ 1 ɱɟɥ., 
1 ɧɚ 1 ɱɟɥ. 

 
16,2ɦ2 

ɍɦɵɜɚɥɶɧɚɹ 
 

ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɢɯ 

 

ɦ2, ɤɪɚɧ 
 

0,05 ɧɚ 1 ɱɟɥ., 1 
ɧɚ 15 ɱɟɥ. 

 

0,9ɦ2, 
2ɤɪɚɧɚ 

Ⱦɭɲɟɜɚɹ 
 

ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɢɯ 

 

ɦ2, ɫɟɬɤɚ 
 

0,43 ɧɚ 1 ɱɟɥ., 1 
ɧɚ 12 ɱɟɥ. 

 

7,74ɦ2,  

ɋɭɲɢɥɶɧɚɹ 
ɋɭɲɤɚ ɫɩɟɰ.ɨɞɟɠɞɵ ɢ 

ɫɩɟɰ.ɨɛɭɜɢ 
ɦ2 0,2 ɧɚ 1 ɱɟɥ. 3,6ɦ2 

ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɫɨɝɪɟɜɚɧɢɹ 

 

ɋɨɝɪɟɜɚɧɢɟ, ɨɬɞɵɯ, ɩɪɢɟɦ ɩɢɳɢ 
 

ɦ2 
 

1 ɧɚ 1 ɱɟɥ. 
 

18ɦ2 

Ɍɭɚɥɟɬ 
 

ɋɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɢɯ 

 

ɦ2, ɨɱɤɨ 
 

0,07 ɧɚ 1 ɱɟɥ., 1 
ɧɚ 25 ɱɟɥ. 

 

1,26ɦ2, 1 
ɨɱɤɨ 

ɋɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 
 ɉɪɨɪɚɛɫɤɚɹ 

 
Ɋɚɡɦɟɳɟɧɢɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ 
 

ɦ2 
 

24 ɧɚ 5 ɱɟɥ. 
 

24ɦ2 

ɂɡ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɡɞɚɧɢɣ   ɮɨɪɦɢɪɭɟɦ ɛɵɬɨɜɨɣ ɝɨɪɨɞɨɤ. 

 

4.6.4  ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɨɣɝɟɧɩɥɚɧɚ 



68 

 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɞɭɬ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

- ɪɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ; 

- ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

   Ɋɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɜɟɞɟɦ ɜ ɫɥɟɞɭɸɳɟɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: ɨɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ: 

,
cos

**


 ɫɫ

ɫ
КnɊ   

ɝɞɟ ɫ - ɭɞɟɥɶɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ 1 ɩɨɬɪɟɛɢɬɟɥɹ; 

n - ɱɢɫɥɨ ɨɞɧɨɢɦɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ; 

ɫК - ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ; 

cos  - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

Ɍɚɛɥɢɰɚ 4.8 - Ɇɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɇɚɢɦɟɧ. ɩɨɬɪɟɛ. 
ɍɞɟɥɶɧɚɹ 

ɭɫɬɚɧ. 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

Ʉɨɥ – ɜɨ 
ɨɞɧɨɢɦɟɧ. 
ɩɨɬɪɟɛ. ɲɬ 

Ʉɨɷɮɮ. 
ɫɩɪɨɫɚ 

Ʉɨɷɮɮ 
ɦɨɳɧɨɫɬɢ 

Ɉɛɳɚɹ 
ɩɨɬɪɟɛ. 

ɦɨɳɧɨɫɬɶ 

Ⱥɝɪɟɝɚɬ ɋɈ-150 3 1 0,15 0,6 0,75 
Ⱥɝɪɟɝɚɬ ɋɈ-122 3 1 0,15 0,6 0,75 
Ⱥɝɪɟɝɚɬ ɋɈ-121 3 1 0,15 0,6 0,75 
Ⱥɝɪɟɝɚɬ ɋɈ-179 3 1 0,15 0,6 0,75 

 

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ:    
,*.... FɪɊ ɨɧɨɧ   

ɝɞɟ  ..ɨɧɪ -  ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɟɞɢɧɢɰɭ ɧɚɪɭɠɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ; 

       F - ɩɥɨɳɚɞɶ (ɩɪɨɬɹɠɟɧɧɨɫɬɶ) ɩɨɬɪɟɛɢɬɟɥɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɩɨ 

ɫɬɪɨɣɝɟɧɩɥɚɧɭ. 

Ɍɚɛɥɢɰɚ 4.9 -  Ɇɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɹ 

ɉɥɨɳɚɞɶ 
(ɩɪɨɬɹɠɟɧɧɨɫɬɶ) 

ɩɨɬɪɟɛɢɬɟɥɹ 

ɍɞ. ɦɨɳɧɨɫɬɶ 
ɧɚ ɟɞɢɧɢɰɭ 

ɩɨɬɪɟɛɢɬɟɥɹ, 
ɤȼɬ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

Ƚɥɚɜɧɵɟ ɩɪɨɯɨɞɵ ɢ 
ɩɪɨɟɡɞɵ, ɦ 900 0,005 4,5 
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Ɉɯɪɚɧɧɨɟ 
ɨɫɜɟɳɟɧɢɟ, ɦ 970 0,015 14,55 

Ɇɨɧɬɚɠ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɦ2 720 0,003 2,16 

Ɉɬɤɪɵɬɵɟ 
ɫɤɥɚɞɫɤɢɟ 

ɩɥɨɳɚɞɤɢ,ɦ2 
399 0,003 1,19 

 

Ɉɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ: 

,** ...... ɈВɈВɈВ КFɪɊ   

ɝɞɟ ..ɈВɪ  - ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɟɞɢɧɢɰɭ ɜɧɭɬɪɟɧɧɟɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ; 

F  - ɩɥɨɳɚɞɶ ɩɨɬɪɟɛɢɬɟɥɹ;   ..ɈВК  - ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɪɨɫɚ. 

Ɍɚɛɥɢɰɚ 4.10 - Ɇɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɹ 

ɉɥɨɳɚɞɶ 
ɩɨɬɪɟɛɢɬɟɥɹ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

Ʉɨɷɮ. 
ɫɩɪɨɫɚ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ 

Ʉɨɧɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ 27 0,015 0,8 0,324 
ɋɭɲɢɥɤɚ ɞɥɹ ɨɞɟɠɞɵ ɢ ɨɛɭɜɢ 
ɪɚɛɨɱɢɯ 

27 0,005 0,8 0,108 

ɍɛɨɪɧɚɹ  38 0,003 0,8 0,091 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
,MAXɪ ɊɊ    

 ɝɞɟ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜ ɫɟɬɢ (=1,1); 

      )(661,1*60 ɤВɬɊɊ MAXɪ    

ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ  ɋɄɉɌ-100-6/10/0.4. 

Ɇɨɳɧɨɫɬɶɸ 100 ɤȼɬ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ: 

ɉɪɢɦɟɦ ɩɪɨɠɟɤɬɨɪɵ ɉɁɋ-45: 

Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɡɨɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ݊ଶ = 𝑃ଵ × ଵܵ × ଵ𝑃ɥଵܧ = Ͳ,ʹ × ʹ͸͸Ͷ × ͳͲͳͲͲͲ ≈ ͷшɬ; 
ɝɞɟ 𝑃ଵ,–ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɬɢɩɚ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ/ɦ2; ܵ ଵ,–

ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ, ɦ2; ܧଵ,–ɨɫɜɟɳɟɧɧɨɫɬɶ, Ʌɤ; 𝑃ɥଵ, −ɦɨɳɧɨɫɬɶ 

ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ. 
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4.6.5 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɩɪɢɨɛɴɟɤɬɧɨɝɨ ɫɤɥɚɞɚ 

 

ɉɪɢɨɛɴɟɤɬɧɵɟ ɫɤɥɚɞɵ ɛɵɜɚɸɬ ɜ ɜɢɞɟ: 

- Ɉɬɤɪɵɬɵɯ ɩɥɨɳɚɞɨɤ ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɡɚɳɢɬɵ ɨɬ 

ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ (ɀȻɄ, ɤɢɪɩɢɱ ɢ ɞɪ.); 

- ɇɚɜɟɫɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɩɚɞɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɡɚɳɢɬɵ ɨɬ 

ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɥɧɰɚ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ (ɬɨɥɶ ɢ ɞɪ.) 

-Ɂɚɤɪɵɬɵɯ ɧɟɭɬɟɩɥɟɧɧɵɯ ɢ ɭɬɟɩɥɟɧɧɵɯ ɫɤɥɚɞɨɜ ɦɚɬɟɪɢɚɥɨɜ, 

ɬɪɟɛɭɸɳɢɯ ɡɚɤɪɵɬɨɝɨ ɯɪɚɧɟɧɢɹ (ɰɟɦɟɧɬ, ɮɚɧɟɪɚ, ɝɜɨɡɞɢ, ɤɪɚɫɤɢ ɢ ɞɪ.) 

   ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɫɬɚɜɤɢ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɚɦɢ-ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɨɧɬɚɠ ɫ "ɤɨɥɟɫ". ɋ ɩɪɢɨɛɴɟɤɬɧɨɝɨ ɫɤɥɚɞɚ ɩɨɞɚɸɬɫɹ ɢɡɞɟɥɢɹ, 

ɩɨɫɬɚɜɥɟɧɧɵɟ ɧɚ ɦɨɧɬɚɠɧɭɸ ɡɚɯɜɚɬɤɭ ɩɟɪɟɝɨɪɨɞɤɢ, ɜɟɧɬɛɥɨɤɢ, 

ɫɚɧɬɟɯɤɚɛɢɧɵ, ɷɥɟɦɟɧɬɵ ɨɝɪɚɠɞɟɧɢɹ ɛɚɥɤɨɧɨɜ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 

- ɪɚɫɬɜɨɪ, ɷɥɟɤɬɪɨɞɵ, ɦɟɬɚɥɢɱɟɫɤɢɟ ɫɤɨɛɵ, ɢ ɬ.ɞ.  

ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ: 

21 ККɌ
Ɍ
PɊ ɧ
ɨ   

ɝɞɟ Ɋɨ – ɤɨɥ-ɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ. 

       Ɍ   - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɞɧ 

       Ɍɧ  - ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ 

       Ʉ1  -ɤɨɷɮ. ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ 

      Ʉ2 -ɤɨɷɮ. ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɞɥɹ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ ɧɚɯɨɞɹɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

qɊS ɫɤɥɬɪ   ,  

ɝɞɟ Ɋɫɤɥ – ɪɚɫɱɟɬɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɚ; 
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       q – ɧɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɩɨɥɚ ɫ ɭɱɟɬɨɦ ɩɪɨɟɡɞɨɜ ɢ 

ɩɪɨɯɨɞɨɜ. 

Ɍɚɛɥɢɰɚ 4.11 – Ɋɚɫɱɟɬ ɫɤɥɚɞɚ 

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 

ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ 
 

Ɍ 
 

Ʉ1 
 

Ɋ 
 

F 
 
S 

 
ɋɛɨɪɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ ɲɬ. 89 

 
3 
 

 
1,3 89 150,41 72 

ɋɷɧɞɜɢɱ ɩɚɧɟɥɢ ɲɬ 85 8 1,3 85 143,65 77 

          
 ɂɬɨɝɨ:     149 ɦ2 

 

5 ɗɤɨɧɨɦɢɤɚ 

5.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

 

Ɉɛɴɟɤɬ ɤɚɩɢɬɟɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɋɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɣ 

ɤɨɦɩɥɟɤɫ. Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. 

ɑɟɪɧɨɝɨɪɫɤ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ 

ɪɚɛɨɬɵ ɩɪɢɦɟɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɦɟɬɧɵɟ ɧɨɪɦɚɬɢɜɵ:  

- ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 16.02.2008 №87 «Ɉ ɫɨɫɬɚɜɟ 

ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɢɯ ɫɨɞɟɪɠɚɧɢɸ»; 

– Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɫɧɨɫɚ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɛɨɬ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ 

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

ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

ɊɎ ɨɬ 04.08.2020 ɝ. №421/ɩɪ); 

 

https://docs.cntd.ru/document/565649004#64U0IK
https://docs.cntd.ru/document/565649004#64U0IK
https://docs.cntd.ru/document/565649004#64U0IK
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5.2 ɇɨɪɦɚɬɢɜɧɵɟ ɫɫɵɥɤɢ 

– Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɫɧɨɫɚ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɛɨɬ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ 

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

ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

ɊɎ ɨɬ 04.08.2020 ɝ. №421/ɩɪ); 

– ɆȾɋ 81-25.2001 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 

ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» (ɭɬɜ. ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ Ɋɨɫɫɢɢ ɨɬ 

12.01.2004 ɝ. №6); 

– ɆȾɋ 81-33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 

ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» (ɭɬɜ. ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ Ɋɨɫɫɢɢ 

ɨɬ 28.02.2001 ɝ. №15); 

– ɋɦɟɬɧɵɟ ɧɨɪɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ (ɭɬɜ. ɩɢɫɶɦɨɦ Ɋɨɫɫɬɪɨɹ ɨɬ 

28.03.2007 ɝ. № ɋɄ-1221/02); 

– Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɭɧɤɰɢɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɤɚɡɱɢɤɚ (ɭɬɜ. ɩɪɢɤɚɡɨɦ Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ ɨɬ 02.06.2020 № 

297/ɩɪ); 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɛɵɥɢ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɫɛɨɪɧɢɤɢ 

- ɎȿɊ 81-02-01-2001 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

- ɎȿɊ 81-02-06-2001 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɦɨɧɨɥɢɬɧɵɟ 

- ɎȿɊ 81-02-09-2001 ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

- ɎȿɊ 81-02-11-2001 ɉɨɥɵ 

- ɎȿɊ 81-02-12-2001 Ʉɪɨɜɥɢ 

- ɎȿɊ 81-02-15-2001 Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ 

https://docs.cntd.ru/document/565649004#64U0IK
https://docs.cntd.ru/document/565649004#64U0IK
https://docs.cntd.ru/document/565649004#64U0IK
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5.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ ɞɥɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɇɊ) ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɢɧɹɬɵ ɩɨ 

ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 1.2[24]. 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɋɉ) ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɢɧɹɬɚ ɩɨ ɩɨ 

ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɦ ɪɚɛɨɬɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 1.5 [24]. 

Ɍɚɤɠɟ ɛɵɥɢ ɭɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɬɚɬɶɢ: 

- ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 2%  

- ɇȾɋ 20%  

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɉɄ Ƚɪɚɧɞ 

ɋɦɟɬɚ (ɜɟɪɫɢɹ 7).  

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɫɨɫɬɚɜɢɥɚ ɧɚ 1 

ɤɜɚɪɬɚɥ 2021 ɝɨɞɚ 37 006 805ɪɭɛɥɟɣ, ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 1 ɤɜ. ɦ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 

ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ – 20559ɪɭɛɥɟɣ. 

 

6 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 

ɐɟɥɶ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɩɭɫɤɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ – 

ɷɬɨ ɩɪɨɜɟɪɤɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɟɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ 

ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤ. Ɍɚɤ ɤɚɤ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ, ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ 

ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɚ 

ɬɚɤɠɟ ɞɪɭɝɢɯ ɜɢɞɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ. 

 

6.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨ ɭɥɢɰɟ Ɇɢɪɚ ɜ ɝɨɪɨɞɟ ɑɟɪɧɨɝɨɪɫɤ. ȼ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɛɥɢɡɨɫɬɢ ɤ ɨɛɴɟɤɬɭ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɑɟɪɧɨɝɨɪɫɤɢɣ ɉɄɢɈ. 

ɉɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɞɚɧɢɹ ɨɬɜɟɞɟɧ ɭɱɚɫɬɨɤ ɩɥɨɳɚɞɶɸ 8120ɦ2. 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ, ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɨɪɨɞɫɤɢɯ ɫɟɬɟɣ. 

ȼɴɟɡɞ ɧɚ ɩɥɨɳɚɞɤɭ ɢ ɩɪɢɥɟɝɚɸɳɭɸ ɬɟɪɪɢɬɨɪɢɸ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɭɥɢɰɵ Ɇɢɪɚ.  

Ɂɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɛɥɨɤɨɜ: ɨɞɧɨɷɬɚɠɧɨɣ ɱɚɫɬɢ -

ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ ɢ ɞɜɭɯɷɬɚɠɧɨɣ ɱɚɫɬɢ -

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɡɚɥɨɦ ɞɥɹ ɛɨɪɶɛɵ. 

Ɋɚɡɦɟɪɵ ɛɥɨɤɚ ɡɞɚɧɢɹ ɫ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɩɨɪɬɢɜɧɵɦ ɡɚɥɨɦ 

ɦɟɠɞɭ ɨɫɹɦɢ 5-12, Ⱥ-ȿ - 43,30×30,00 ɦ. 

Ɋɚɡɦɟɪɵ ɛɥɨɤɚ ɡɞɚɧɢɹ ɫ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ 

ɡɚɥɨɦ ɞɥɹ ɛɨɪɶɛɵ ɦɟɠɞɭ ɨɫɹɦɢ 1-4, Ⱥ-ȿ - 15,70×30,00 ɦ. Ɉɬɦɟɬɤɚ ɱɢɫɬɨɝɨ 

ɩɨɥɚ 2 ɷɬɚɠɚ ɫɨɫɬɚɜɥɹɟɬ – ɩɥɸɫ 3,900. 

Ɉɛɳɢɟ ɪɚɡɦɟɪɵ ɡɞɚɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ 1-12 ɢ Ⱥ-ȿ - 59,70×30,00 ɦ. 

ɇɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ (ɤɨɥɨɧɧɵ, ɛɚɥɤɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ, 

ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ, ɫɬɟɧɵ) ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɢɡ ɦɨɧɨɥɢɬɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɚ. 

ɇɚɪɭɠɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧ ɢ ɤɪɨɜɥɢ – ɬɪɟɯɫɥɨɣɧɵɟ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɩɨɥɧɨɣ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɫ ɭɬɟɩɥɢɬɟɥɟɦ 

ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ (ɦɚɪɤɢ ɇȽ- ɧɟɝɨɪɸɱɢɣ).  

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

ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» ɢ ɫɨ ɫɬ. 99 Ɂɟɦɟɥɶɧɨɝɨ Ʉɨɞɟɤɫɚ 

ɊɎ ɨɬ 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. 

ɉɨɞɫɱɟɬɵ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ, ɩɨɫɤɨɥɶɤɭ, ɫɨɫɬɨɹɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɹɜɥɹɟɬɫɹ 
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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 
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 
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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 ɛɭɞɭɬ 

ɹɜɥɹɬɶɫɹ: 

- ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 

- ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 

- ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɪɚɛɨɬɵ. 

 

6.2.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 
ɪɚɛɨɬɚɯ 

ɉɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɧɚɧɟɫɟɧɢɹ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ 

ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. Ⱦɥɹ ɢɯ ɪɚɫɱёɬɚ ɩɪɢɧɢɦɚɸɬ 

ɮɚɤɬ ɢ ɩɥɚɧɨɜɵɣ ɪɚɫɯɨɞ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚ, ɞɨɥɸ ɫɨɞɟɪɠɚɧɢɹ 

ɪɚɫɬɜɨɪɢɬɟɥɹ ɢ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɧɟɦ, ɜɵɞɟɥɹɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɨɤɪɚɫɤɢ ɢ 

ɫɭɲɤɢ.  

Ɉɤɪɚɫɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɝɪɭɧɬɨɜɤɨɣ ȽɎ-017.  

Ƚɪɭɧɬɨɜɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɤɪɚɫɤɢ ɫɬɟɧ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɟɫɹ ɜɧɭɬɪɢ  

ɩɨɦɟɳɟɧɢɹ. Ɋɚɫɯɨɞ ɤɪɚɫɤɢ ɫɨɫɬɚɜɥɹɟɬ 48ɤɝ.  

Ƚɪɭɧɬɨɜɤɚ ȽɎ-017 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɝɨ ɝɪɭɧɬɨɜɚɧɢɹ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɞɪɭɝɢɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɬ ɤɨɪɪɨɡɢɢ. 

Ʉɨɦɩɨɧɟɧɬɵ ɦɚɬɟɪɢɚɥɨɜ 

ȽɎ-017 

 ɤɫɢɥɨɥ – 100 %; 

 ɞɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ f2 – 45 %; 

 ɞɨɥɹ ɫɭɯɨɣ ɱɚɫɬɢ f1 – 55 %. 

Ɇɚɪɤɚ ɩɪɢɦɟɧɹɟɦɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ Ɋɋ-2 (14ɤɝ). Ɍɢɩ ɧɚɧɟɫɟɧɢɹ ɤɪɚɫɤɢ -

ɪɚɫɩɵɥɟɧɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ.[33] 
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ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɤɫɢɥɨɥɚ ɢ ɭɚɣɬ-ɫɩɢɪɢɬɚ. ȼɧɟɲɧɢɣ ɜɢɞ – 

ɛɟɫɰɜɟɬɧɚɹ ɢɥɢ ɫɥɟɝɤɚ ɠɟɥɬɨɜɚɬɚɹ ɨɞɧɨɪɨɞɧɚɹ ɩɪɨɡɪɚɱɧɚɹ ɠɢɞɤɨɫɬɶ ɛɟɡ 

ɜɢɞɢɦɵɯ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ. 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɡɛɚɜɥɟɧɢɹ ɦɚɫɥɹɧɵɯ ɥɚɤɨɜ, ɛɢɬɭɦɧɵɯ ɤɪɚɫɨɤ ɢ 

ɩɟɧɬɚɮɬɚɥɟɜɵɯ ɷɦɚɥɟɣ, ɧɨ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɫ ɞɪɭɝɢɦɢ 

ɥɚɤɨɤɪɚɫɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. Ɋɋ-2 ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɢɯ 

ɜɹɡɤɨɫɬɢ ɢ ɩɪɢɞɚɧɢɹ ɯɨɪɨɲɢɯ ɦɚɥɹɪɧɵɯ ɫɜɨɣɫɬɜ. Ɋɚɫɬɜɨɪɢɬɟɥɶ Ɋɋ-2 ɩɨɠɚɪɨ- 

ɢ ɜɡɪɵɜɨɨɩɚɫɟɧ.   

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,48 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 
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Ȼɭɬɚɧɨɥ (1042) 28,2 
ɗɬɚɧɨɥ (1061) 37,6 
Ʉɫɢɥɨɥ (0616) 6 
Ⱥɰɟɬɨɧ (1401) 28,2 

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

 

Ɍɚɛɥɢɰɚ 6.4 – ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ 

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

Ⱥɰɟɬɨɧ 0,0552 0.0432 
ɗɬɚɧɨɥ 0,086 0.0576 
Ʉɫɢɥɨɥ 0,148 0.179 
Ȼɭɬɚɧɨɥ 0,0954 0.0541 

ɍɚɣɬ-ɫɩɢɪɢɬ 0,0118 0.0316 
Ⱥɷɪɨɡɨɥɶ ɤɪɚɫɤɢ 0,000016 0.000043 

 

6.2.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɪɨɫ 

ɜɪɟɞɧɵɯ ɝɚɡɨɜ. 

ȼ ɯɨɞɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɦɚɲɢɧɵ 

ɢ ɦɟɯɚɧɢɡɦɵ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɚ ɩɨ ɦɟɪɟ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɢɯ, ɫɨɝɥɚɫɧɨ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɛɨɬ.  
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Ɉɬ ɬɢɩɚ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɛɭɞɟɬ ɡɚɜɟɫɢɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ 

ɚɬɦɨɫɮɟɪɭ ɨɬ ɩɟɪɟɞɜɢɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ, ɜɢɞɚ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɡɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ [31]. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɲɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.5. 

Ɍɚɛɥɢɰɚ 6.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɦɟɧɹɟɦɨɣ ɬɟɯɧɢɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ Ʉɨɥɢɱɟɫɬɜɨ 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ 
ɞɜɢɝɚɬɟɥɹ, ɥ 

Ɇɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ 

ɥ/ɫ 
ȼɢɞ ɬɨɩɥɢɜɚ 

Ⱥɜɬɨɤɪɚɧ  ɄȺɆȺɁ  25 ɬ  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


  

ɝɞɟN′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 ххɤiххɩɪ

ɤ

ɤ
ɤiɩɪɤ

ɤ
i /,10)( 6

1






 

n – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ (2). 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.6. 

 

Ɍɚɛɥɢɰɚ 6.6 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɚɦɨɫɜɚɥɚ ɢ ɛɭɥɶɞɨɡɟɪɚ 

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: 



81 

 

,
3600

N)tmtm(
G

'
киɫɩкiиɫɩɩɪкiɩɪ

so


  

ɝɞɟN′ɤ - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ = 2; 

mɩɪiɤ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫSO2 ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ 

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

m ɢɫɩiɤ - 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) ,00031,0soG  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɋɈ ɩɪɢ 

ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

(ɝɝ/ɫ) ,008,0ɫɧG  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ NO2 ɩɪɢ 

ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

(ɝɝ/ɫ) ,0038,0ɫɧG  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɨɜɵɣ  ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

(ɤɟɪɨɫɢɧɚ) ɩɪɢ ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:
 

(ɝɝ/ɫ) ,0025,0ɫɧG
 

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

ɤɨɧɬɪɨɥɟ ɞɵɦɧɨɫɬɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɝɨɞɬtmtmnM ххɤiххɩɪ

ɤ

ɤ
ɤiɩɪɤ

ɤ
i /,10)( 6

1





  

Ɍɚɛɥɢɰɚ 6.7 – ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɚɜɬɨɤɪɚɧɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ 

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 0,0031 
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ɋɇ 0,4 4 1 0,025 0,45 1 0,005 0,008 
 NO2 1 4 4 0,025 1 1 0,0076 0,0038 
 SO2 0,113 4 0,54 0,025 0,1 1 0,00061 0,00025 
ɋɚɠɚ  0,04 4 0,3 0,025 0,04 1 0,00017 0,00025 

 

6.2.3 Ɋɚɫɱёɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɪɚɧɢɪɨɜɚɧɧɚɹ ɞɭɝɨɜɚɹ ɷɥɟɤɬɪɨɫɜɚɪɤɚ ɦɟɬɚɥɥɨɜ (ɪɭɱɧɚɹ 

ɫɜɚɪɤɚ). ɗɬɨɬ ɦɟɬɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɱɧɨɫɬɶ ɜ ɫɨɟɞɢɧɟɧɢɢ ɞɟɬɚɥɟɣ,  ɢ ɧɟ 

ɬɪɚɬɢɬ ɥɢɲɧɟɟ ɬɨɩɥɢɜɨ, ɱɬɨ ɛɥɚɝɨɩɪɢɹɬɧɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɜɚɪɤɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɷɥɟɤɬɪɨɞɨɜ ɬɢɩɚ ɍɈɇɂ 13/55 ɞɢɚɦɟɬɪɨɦ 4.8 ɦɦ. ɗɥɟɤɬɪɨɞɵ ɍɈɇɂ 13/55 

ɧɚɞɟɠɧɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɫɬɨɹɧɧɭɸ ɪɚɛɨɬɭ ɞɭɝɢ, ɨɞɧɨɪɨɞɧɨɟ ɪɚɫɩɥɚɜɥɟɧɢɟ 

ɦɟɬɚɥɥɚ ɢ ɧɟɩɪɟɪɵɜɧɵɣ ɩɟɪɟɧɨɫ ɟɝɨ ɜ ɫɜɚɪɨɱɧɭɸ ɜɚɧɧɭ, ɚ ɬɚɤɠɟ ɯɨɪɨɲɟɟ 

ɨɛɪɚɡɨɜɚɧɢɟ ɲɜɚ, ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɦɟɬɚɥɥɚ, ɥɟɝɤɨɟ ɭɞɚɥɟɧɢɟ 

ɲɥɚɤɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɲɜɚ ɢ ɦɢɧɢɦɚɥɶɧɭɸ ɬɨɤɫɢɱɧɨɫɬɶ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ 

ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ. ɉɪɢ ɷɬɨɦ ɦɟɬɨɞɟ ɫɜɚɪɤɢ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 

ɜɵɞɟɥɹɸɬɫɹ ɨɤɫɢɞ ɠɟɥɟɡɚ, ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ.  

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ 

ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɢɡɜɟɞɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɩɪɨɜɟɞɟɧɢɹ 

ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɛɚɡ 

ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ Ɇɢɧɬɪɚɧɫɩɨɪɬɚ ɊɎ, 1998 ɝ.»[33] (ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ). 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ 

ɩɨɥɭɱɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ). 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɭɞɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɤ ɪɚɫɯɨɞɭ ɦɚɬɟɪɢɚɥɨɜ. 
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          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 1,05 0,42 0,018 0,021 

 

          ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɩɪɢ 

ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɝɨ ɬɢɩɚ ɷɥɟɤɬɪɨɞɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ɜɵɞɟɥɹɸɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ (ɬɚɛɥ.6.10). 

ȼɚɥɨɜɨɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

Mci = gci * ȼ * 10-6 ɬ/ɝɨɞ, 

ɝɞɟ: gci — ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

ɪɚɫɯɨɞɭɟɦɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɝ/ɤɝ);  

ȼ - ɦɚɫɫɚ ɪɚɫɯɨɞɭɟɦɵɯ ɡɚ ɝɨɞ ɷɥɟɤɬɪɨɞɨɜ = 0,50ɬ.  

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Gcj = (gcj * b) /(t * 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 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 10 
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Ɍɚɛɥɢɰɚ 6.10 – Ɋɚɫɱɟɬɧɵɟ ɢ ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɞɟɥɟɧɢɹ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ ɢ ɧɚɩɥɚɜɤɢ ɦɟɬɚɥɥɨɜ (ɧɚ ɟɞɢɧɢɰɭ ɦɚɫɫɵ 

ɪɚɫɯɨɞɭɟɦɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ). 

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 0,00055 0,0030 
ɨɤɫɢɞ ɠɟɥɟɡɚ 14,9 0,0075 0,0041 
ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ, SiO2 1,0 0,0005 0,0028 
ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ 0,93 0,00047 0,0026 
ɞɢɨɤɫɢɞɵ ɚɡɨɬɚ 2,7 0,0014 0,0075 
ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 13,3 0,0067 0,0369 
cɜɚɪɨɱɧɚɹ ɚɷɪɨɡɨɥɶ 16,99 0,0085 0,0472 

 

ȼ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɟ 

ɧɚɧɟɫɟɧɢɟ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɞɥɹ ɱɟɝɨ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɮɨɧɨɜɨɝɨ 

ɡɚɝɪɹɡɧɟɧɢɹ ɜɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ.  

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɛɵɥɢ ɫɨɛɪɚɧɵ ɜɫɟ ɜɚɥɨɜɵɟ ɜɵɛɪɨɫɵ ɨɬ ɫɜɚɪɧɵɯ, 

ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ ɢ ɨɬ ɬɪɚɧɫɩɨɪɬɚ, ɧɭɠɧɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬɵ ɜ 

ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɤɚɥɶɤɭɥɹɬɨɪɟ ɈɇȾ-86.[29] 

Ɇɟɬɨɞɢɤɚ ɈɇȾ-86 ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɞɚɧɧɵɯ ɪɚɛɨɬ ɢ ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɞɨɩɭɫɬɢɦɵɟ 

ɡɧɚɱɟɧɢɹ. ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɢɛɨɥɶɲɢɦ ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ. 

 

Ɍɚɛɥɢɰɚ 6.11 – Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬ 

(ɩɨ ɈɇȾ-86) 

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

1401  ɚɰɟɬɨɧ  0,0432 0,0004  0,3500  
0616  ɤɫɢɥɨɥ  0,0576 0,0032  0,2000  
1505  ɚɷɪɨɡɨɥɶ ɤɪɚɫɤɢ  0,179  0,0565  0,2000  
1061  ɷɬɚɧɨɥ  0,0541 0,0000  5,0000  
2433  ɛɭɬɚɧɨɥ  0,0316 0,0028  0,0700  
2752 ɍɚɣɬ-ɫɩɢɪɢɬ 0,000043 0,112500 0,0005 
0328  ɫɚɠɚ  0,002000  0,0003  0,1500  
5154  ɭɝɥɟɜɨɞɨɪɨɞ  0,005710  0,0001  1,0000  
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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  0,0030 0,0013  0,0100  
0123  ɨɤɫɢɞ ɠɟɥɟɡɚ  0,0041 0,0042  0,0400  
2907  ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ  0,0028 0,0001  0,1500  
0342  ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ  0,0026 0,0006  0,0200  
0301  ɞɢɨɤɫɢɞ ɚɡɨɬɚ  0,0075 0,0004  0,0850  
0337  ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ  0,0369 0,0000  5,0000  
2902 ɋɜɚɪɨɱɧɚɹ ɚɷɪɨɡɨɥɶ 0,0472 0,0002 0,5000 

 

ɉɨ ɡɧɚɱɟɧɢɹɦ  ɞɚɧɧɵɯ ɬɚɛɥɢɰɟ ɜɢɞɧɨ, ɱɬɨ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɨɣ ɧɨɪɦɵ. 

 

6.3 Ɉɬɯɨɞɵ 

 

Ɍɚɛɥɢɰɚ 6.12 ɫɨɫɬɚɜɥɹɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɤɚɬɚɥɨɝɚ 

ɨɬɯɨɞɨɜ. [28] 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɨɛɪɚɡɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɨɬɯɨɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ: ɰɟɦɟɧɬɚ, 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ(ɢɥɢ ɬɨɠɟ 

ɢɡɞɟɥɢɣ),ɛɨɣ ɤɢɪɩɢɱɚ, ɛɨɣ ɛɟɬɨɧɚ, ёɦɤɨɫɬɢ ɢɡ-ɩɨɞ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ. 

ɇɨɪɦɵ ɩɨɬɟɪɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɫɨɝɥɚɫɧɨ ɊȾɋ 82- 

802-96[27] ɤɨɬɨɪɵɦ ɤɚɠɞɨɦɭ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɦɚɬɟɪɢɚɥɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚ 

ɩɨɬɟɪɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɪɚɛɨɬ. 

,100
ɞ

ɩ Q

a
q  

ɝɞɟ: Qɞ  - ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ (ɜ ɱɢɫɬɨɦ ɜɢɞɟ), ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ 

ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, ɜ ɟɞɢɧɢɰɚɯ ɦɚɫɫɵ, ɨɛɴɟɦɧɵɯ ɢ ɥɢɧɟɣɧɵɯ ɟɞɢɧɢɰɚɯ 

ɫɱɟɬɚ; 

a - ɩɨɬɟɪɢ ɢ ɨɬɯɨɞɵ, ɜ ɬɟɯ ɠɟ ɟɞɢɧɢɰɚɯ. 

 

Ɍɚɛɥɢɰɚ 6.13 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɬɯɨɞɨɜ Ʉɨɞ Ʉɥɚɫɫ ɇɨɪɦɚ Ʉɨɥɢɱɟɫɬɜɨ 
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ɩ/ɩ ɨɩɚɫɧɨɫɬɢ ɩɨɬɟɪɶ, % ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ, ɬ/ɝɨɞ 

1 ɒɥɚɤ ɫɜɚɪɨɱɧɵɣ 3140480001994 IV  1 0,009 
2 Ɉɫɬɚɬɤɢ ɢ   ɨɝɚɪɤɢ   

ɫɬɚɥɶɧɵɯ    ɫɜɚɪɨɱɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ 

3512160101995     V  9 

0,0075 
3 Ɉɬɯɨɞɵ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 

ɫɪɟɞɫɬɜ 
550000000000 - 3 

0,009 
4 Ȼɨɣ ɛɟɬɨɧɧɵɯ  ɢɡɞɟɥɢɣ,  

ɨɬɯɨɞɵ  ɛɟɬɨɧɚ ɜ 
ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

3140270101995 V 2 

0,0615 
5 Ɉɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ 

ɫɬɚɥɶ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
3512011201995 V 1 

0,0615 
6 Ɋɚɫɬɜɨɪ ɰɟɦɟɧɬɧɵɣ 

ɤɥɚɞɨɱɧɵɣ  
3140550201995 V 2 

0,0315 
7 Ƚɜɨɡɞɢ ɢ ɛɨɥɬɵ 

ɫɬɪɨɢɬɟɥɶɧɵɟ  
3512022001995 V 2 

0,009 
8 Ɇɭɫɨɪ ɫɬɪɨɢɬɟɥɶɧɵɣ  9120060101004 IV  1 0,0525 
9 Ɉɬɯɨɞɵ ɨɬ ɪɟɡɤɢ ɫɷɧɞɜɢɱ 

ɩɚɧɟɥɟɣ 
3512011201995 V 1 

0,009 

 

Ɉɛɪɚɡɭɸɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɨɬɯɨɞɵ, ɧɟ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨɟɦ 

ɫɨɫɬɚɜɟ ɜɪɟɞɧɵɯ ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɟɣ, ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪ ɩɨ 

ɫɤɥɚɞɢɪɨɜɚɧɢɸ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ.  

 

 

ȼɵɜɨɞɵ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɞɟɥɭ 

 

Ʉɚɤ ɩɨɤɚɡɚɧɨ ɜ ɪɚɫɱɟɬɚɯ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɭɤɚɡɚɧɧɵɯ ɪɚɛɨɬ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

Ɉɬɯɨɞɵ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ  ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɨɬɧɨɫɹɬɫɹ ɬɨɥɶɤɨ ɤ 

ɱɟɬɜɟɪɬɨɦɭ ɢ ɩɹɬɨɦɭ ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ ɢ ɧɟ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ 

ɜɪɟɞɧɵɯ ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɟɣ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪ 

ɩɨ ɫɤɥɚɞɢɪɨɜɚɧɢɸ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. 
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ɉɪɢ ɜɪɟɦɟɧɧɨɦ ɯɪɚɧɟɧɢɢ ɨɬɯɨɞɨɜ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ ɛɟɡ ɬɚɪɵ 

(ɧɚɜɚɥɨɦ, ɧɚɫɵɩɶɸ) ɨɛɹɡɚɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɦɭɫɨɪɚ ɢɥɢ ɛɪɚɤɨɜɚɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ɢɯ ɯɪɚɧɟɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɝɨ 

ɜɵɜɨɡɚ, ɥɢɛɨ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨɛ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ — ɧɚɩɪɢɦɟɪ 

ɭɩɨɬɪɟɛɥɟɧɢɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɫɨɛɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɬ.ɞ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ ɫɬɪɨɢɬɟɥɶɧɚɹ ɝɪɹɡɧɚɹ ɜɨɞɚ, ɰɟɦɟɧɬɧɨɟ 

ɦɨɥɨɱɤɨ ɟɠɟɞɧɟɜɧɨ ɫɨɛɢɪɚɟɬɫɹ ɜ ɩɟɪɟɞɜɢɠɧɵɟ ɨɬɫɬɨɣɧɢɤɢ, ɚ ɡɚɬɟɦ 

ɜɵɜɨɡɢɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɫɜɚɥɤɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɬɟɦ ɫɚɦɵɦ ɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ. 

ɂɡ ɷɬɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɟɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɨɪɟɤɨɦɟɧɞɨɜɚɬɶ 

ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɤ ɪɟɚɥɢɡɚɰɢɢ ɫ ɭɱɟɬɨɦ ɫɨɛɥɸɞɟɧɢɹ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 

 

7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

7.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɪ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɯ, ɫɨɯɪɚɧɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɤɨɬɨɪɵɣ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨ ɭɥɢɰɟ Ɇɢɪɚ ɜ ɝɨɪɨɞɟ ɑɟɪɧɨɝɨɪɫɤ. 

Ɂɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɛɥɨɤɨɜ: ɨɞɧɨɷɬɚɠɧɨɣ ɱɚɫɬɢ -

ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ ɢ ɞɜɭɯɷɬɚɠɧɨɣ ɱɚɫɬɢ -

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɡɚɥɨɦ ɞɥɹ ɛɨɪɶɛɵ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [34] ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ 

ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜɨɡɥɚɝɚɸɬɫɹ ɧɚ ɪɚɛɨɬɨɞɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 

ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɰɢɨɧɚɥɶɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

Ɋɚɛɨɬɨɞɚɬɟɥɶ ɨɛɹɡɚɧ ɧɚɡɧɚɱɢɬɶ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ 

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

- ɜ ɰɟɥɨɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ (ɪɭɤɨɜɨɞɢɬɟɥɶ, ɡɚɦɟɫɬɢɬɟɥɶ ɪɭɤɨɜɨɞɢɬɟɥɹ, 

ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ); 

- ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ (ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, 

ɡɚɦɟɫɬɢɬɟɥɶ ɪɭɤɨɜɨɞɢɬɟɥɹ); 

- ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ (ɧɚɱɚɥɶɧɢɤ ɰɟɯɚ, ɭɱɚɫɬɤɚ, 

ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɪɚɛɨɬ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɨɛɴɟɤɬɭ);  

- ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɭɤɨɜɨɞɢɬɟɥɶ ɫɥɭɠɛɵ 

ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ, ɷɧɟɪɝɟɬɢɤɚ ɢ ɬ.ɩ.);  

- ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɪɚɛɨɬ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. 

ȼ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɨ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɜɟɪɨɤ, 

ɤɨɧɬɪɨɥɹ ɢ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɢ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, 

ɜɤɥɸɱɚɸɳɢɯ ɫɥɟɞɭɸɳɢɟ ɭɪɨɜɧɢ ɢ ɮɨɪɦɵ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ: 

- ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɧɢɤɚɦɢ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɢ ɰɟɥɨɫɬɧɨɫɬɢ 

ɨɝɪɚɠɞɟɧɢɣ, 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. 
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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. 

 

7.2Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ  ɢ ɦɚɬɟɪɢɚɥɨɜ  
 

ɋɨɝɥɚɫɧɨ ɫɬɪɨɣɝɟɧɩɥɚɧɚ (ɪɚɡɞɟɥ 4, ɥɢɫɬ 6 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ) ɧɚ 

ɩɥɨɳɚɞɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɰɟɧɬɪɚ ɢɦɟɸɬɫɹ ɞɜɚ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɚ. Ɇɚɬɟɪɢɚɥɵ 

(ɤɨɧɫɬɪɭɤɰɢɢ) ɇɚ ɧɢɯ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɦɚɬɟɪɢɚɥɵ ɧɚ 

ɜɵɪɨɜɧɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ ɧɨɪɦ ɢ 

ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɢɧɢɦɚɹ ɦɟɪɵ ɩɪɨɬɢɜ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ 

ɫɦɟɳɟɧɢɹ ɫɤɥɚɞɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɉɚɧɟɥɢ ɞɨɥɠɧɵ ɭɤɥɚɞɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ - ɜ ɲɬɚɛɟɥɶ 

ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 2,5 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ ɩɪɨɤɥɚɞɤɚɦɢ; 

Ɋɢɝɟɥɢ ɢ ɤɨɥɨɧɧɵ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɞɨ 2 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ 

ɩɪɨɤɥɚɞɤɚɦɢ; 

Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɧɚ ɫɤɥɚɞɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɯɨɞɵ 

ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ. 

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: 

- ɩɚɧɟɥɢ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 2,5 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ 

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

ɩɪɨɤɥɚɞɤɚɦɢ; 

Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ (ɫɬɟɥɥɚɠɚɦɢ) ɧɚ ɫɤɥɚɞɚɯ ɞɨɥɠɧɵ ɛɵɬɶ 

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

ɡɚɜɢɫɢɬ ɨɬ ɝɚɛɚɪɢɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɤɥɚɞ.[34] 

 

7.3 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɥɠɧɚ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɎɁ ɨɬ 22 ɢɸɥɹ 2008 ɝ. N 123-

ɎɁ "Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ", ɚ 

ɬɚɤɠɟ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɫɜɨɞɨɜ ɩɪɚɜɢɥ. 

ȼɫɟɝɞɚ ɜ ɢɫɩɪɚɜɧɨɦ, ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶɫɹ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɪɨɯɨɞɵ ɤ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɦɭ 

ɨɛɨɪɭɞɨɜɚɧɢɸ ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟɝɞɚ ɫɜɨɛɨɞɧɵ ɢ ɨɛɨɡɧɚɱɟɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɡɧɚɤɚɦɢ. 

Ɇɚɬɟɪɢɚɥɵ ɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɫɜɨɣɫɬɜɚɦ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɦ 

ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ ɢ ɟɝɨ ɪɚɡɜɢɬɢɸ, — ɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ, ɢ ɩɨ ɫɜɨɣɫɬɜɚɦ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɸ ɩɨɠɚɪɚ ɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɟɝɨ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ — ɨɝɧɟɫɬɨɣɤɨɫɬɢ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ ɢɦɟɸɬ ɤɥɚɫɫ 

ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ʉ1 – ɦɚɥɨɩɨɠɚɪɨɨɩɚɫɧɵɟ. [38] 

 

7.4 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ. Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ɍɚɤ ɤɚɤ ɩɨ ɚɪɯɢɬɟɤɬɭɪɧɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ (ɪɚɡɞɟɥ 1) ɢ ɪɚɫɱɟɬɚɦ ɢɡ 

ɪɚɡɞɟɥɚ 3 ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 1,7ɦ, ɚ ɲɚɝ ɤɨɥɨɧɧ 

ɛɭɞɟɬ 6ɦ ɢ ɩɪɨɥɟɬ 30ɦ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɫɩɨɫɨɛ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɜ ɜɢɞɟ 

ɬɪɚɧɲɟɣ. 

http://docs.cntd.ru/document/902111644
http://docs.cntd.ru/document/902111644
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ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ: 

1. ɍ ɛɪɢɝɚɞɢɪɚ ɬɪɟɛɭɟɬɫɹ ɩɨɥɭɱɢɬɶ ɡɚɞɚɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ. 

2. ɉɨɞɝɨɬɨɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɨɫɧɚɫɬɤɭ, ɩɨɞɨɛɪɚɬɶ ɢɧɫɬɪɭɦɟɧɬ 

ɧɟɨɛɯɨɞɢɦɵɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ, ɩɪɨɜɟɪɢɬɶ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɫɩɪɚɜɧɨɫɬɶ. 

3. ɇɚɞɟɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɫɩɟɰɨɛɭɜɶ ɢ ɤɚɫɤɭ  ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɪɚɡɰɚ. 

ɉɨɞɝɨɬɨɜɢɬɶ ɡɚɳɢɬɧɵɟ ɨɱɤɢ ɢ ɩɟɪɱɚɬɤɢ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɢɛɪɚɰɢɢ - ɩɪɢ 

ɪɵɯɥɟɧɢɢ ɝɪɭɧɬɚ ɫ ɩɨɦɨɳɶɸ ɨɬɛɨɣɧɨɝɨ ɦɨɥɨɬɤɚ ɢ ɪɚɛɨɬɟ ɫ ɞɪɭɝɢɦ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ. 

4. ɉɪɨɜɟɪɢɬɶ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɟɟ 

ɦɟɫɬɨ. 

5. ɉɪɨɣɬɢ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ: 

1. Ɉɝɪɚɞɢɬɶ ɡɧɚɤɚɦɢ ɫ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɧɚɞɩɢɫɹɦɢ ɬɪɚɧɲɟɢ, ɹɦɵ, 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɜ ɦɟɫɬɚɯ ɞɜɢɠɟɧɢɹ ɩɟɲɟɯɨɞɨɜ ɢ ɬɪɚɧɫɩɨɪɬɚ, ɚ ɜ ɧɨɱɧɨɟ 

ɜɪɟɦɹ - ɫ ɫɢɝɧɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. ɑɟɪɟɡ ɬɪɚɧɲɟɢ, ɝɞɟ ɭɫɬɪɨɟɧɵ ɩɟɪɟɯɨɞɵ 

ɧɭɠɧɨ  ɨɛɨɪɭɞɨɜɚɬɶ ɦɨɫɬɤɢ ɫ ɩɟɪɢɥɚɦɢ. 

2. ɇɟɨɛɯɨɞɢɦɨ ɜɟɫɬɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɬɤɨɫɨɜ ɩɨɫɬɨɹɧɧɨ, 

ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɯ ɨɛɜɚɥɨɜ ɢ ɩɪɢɧɢɦɚɬɶ ɜ ɬɚɤɢɯ 

ɫɥɭɱɚɹɯ ɦɟɪɵ ɞɥɹ ɢɯ ɩɪɟɫɟɱɟɧɢɹ. ɗɬɨ ɜɯɨɞɢɬ ɜ ɨɛɹɡɚɧɧɨɫɬɢ ɪɭɤɨɜɨɞɢɬɟɥɹ 

ɢɥɢ ɛɪɢɝɚɞɢɪɚ. 

 

7.5 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɥɟɤɬɪɨcɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 

 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ  ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɤɚɪɤɚɫɚ 

ɡɞɚɧɢɹ ɰɟɧɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ [19], [11]. 

ɗɥɟɤɬɪɨɫɜɚɪɳɢɤɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɝɪɭɩɩɭ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ 

ɦɟɧɟɟ II. 

Ɇɟɫɬɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨ-ɫɜɚɪɤɢ ɢ ɝɚɡɨɩɥɚɦɟɧɧɨɣ ɪɚɛɨɬɵ ɧɚ 

ɷɬɨɦ, ɚ ɬɚɤɠɟ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɯ ɭɪɨɜɧɹɯ (ɛɟɡ ɨɝɧɟɫɬɨɣɤɨɝɨ ɡɚɳɢɬɧɨɝɨ ɩɨɥɚ 
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ɢɥɢ ɫ ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɡɚɳɢɳɟɧɧɨɝɨ ɩɨɥɚ), ɞɨɥɠɧɵ ɛɵɬɶ 

ɢɫɤɥɸɱɟɧɵ ɢɡ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɪɚɞɢɭɫɟ ɧɟ ɦɟɧɟɟ 5 ɦ ɢ ɨɬ ɜɡɪɵɜɱɚɬɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɭɫɬɪɨɣɫɬɜ (ɝɚɡɨɜɵɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɝɚɡɨɜɵɟ ɛɚɥɥɨɧɨɜ) - ɦɢɧɢɦɭɦ 

10ɦ. 

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. 

Ⱦɥɹ ɫɜɚɪɤɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɝɢɛɤɢɟ ɤɚɛɟɥɢ, 

ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɧɚɝɪɭɡɤɨɣ ɢ ɭɱɢɬɵɜɚɸɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɫɜɚɪɤɢ. 

ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɤɨɧɬɚɤɬɚ ɫ 

ɜɨɞɨɣ, ɦɚɫɥɨɦ, ɫɬɚɥɶɧɵɦɢ ɤɚɛɟɥɹɦɢ ɢ ɝɨɪɹɱɢɦɢ ɬɪɭɛɚɦɢ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɨɜɨɞɚɦɢ ɢ ɝɨɪɹɱɢɦɢ ɬɪɭɛɚɦɢ ɢ ɛɚɥɥɨɧɚɦɢ ɫ 

ɤɢɫɥɨɪɨɞɨɦ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5ɦ, ɚ ɫ ɝɨɪɸɱɢɦɢ ɝɚɡɚɦɢ - ɧɟ ɦɟɧɟɟ 1ɦ. 

Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɞɥɹ ɫɜɚɪɳɢɤɨɜ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɢ ɫɜɚɪɤɟ ɨɬɤɪɵɬɨɣ 

ɞɭɝɨɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɞɟɥɟɧɵ ɨɬ ɫɨɫɟɞɧɢɯ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɩɪɨɯɨɞɨɜ 

ɨɝɧɟɭɩɨɪɧɵɦɢ ɷɤɪɚɧɚɦɢ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,8ɦ. 

Ɇɟɫɬɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɨɫɬɨɹɧɧɵɯ 

ɫɜɚɪɨɱɧɵɯ ɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɢɫɶɦɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ 

ɪɭɤɨɜɨɞɢɬɟɥɹ ɢɥɢ ɫɩɟɰɢɚɥɢɫɬɚ, ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ 

ɡɚɳɢɬɭ. 

ɋɜɚɪɨɱɧɵɟ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ. 

ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɫɜɚɪɤɢ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɫɜɚɪɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢ 

ɬ.ɞ.) ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɚ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. ȿɫɥɢ 
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ɧɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɩɪɟɜɵɲɚɟɬ 70ȼ, ɫɜɚɪɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɞɨɥɠɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɢɬɶɫɹ. 

 

7.6  Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬɚɯ 

 

ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɤɨɦɩɥɟɤɫɚ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɜ ɫɜɹɡɢ ɫ 

ɧɚɯɨɠɞɟɧɢɟɦ ɥɸɞɟɣ ɜ ɨɞɧɨɦ ɦɟɫɬɟ ɧɚ ɷɬɚɠɚɯ (ɭɪɨɜɧɹɯ), ɩɨɫɪɟɞɫɬɜɨɦ 

ɤɨɬɨɪɵɯ ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɦɟɳɚɸɬɫɹ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɢ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɹɸɬɫɹ. 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɜɬɨɪɨɝɨ ɷɬɚɠɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ 

ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɩɪɨɟɤɬɭ ɢ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ 

(ɪɚɫɬɜɨɪɨɦ) ɫɬɵɤɨɜ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɱɧɨɫɬɢ, ɭɤɚɡɚɧɧɨɣ ɜ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ. 

Ɇɨɧɬɚɠ ɥɟɫɬɧɢɰ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɚɬɮɨɪɦ ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɫ ɦɨɧɬɚɠɨɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢɥɢ ɫɨɨɪɭɠɟɧɢɣ ɦɨɧɬɚɠɧɢɤɢ 

ɧɚɯɨɞɹɬɫɹ ɧɚ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ 

ɫɪɟɞɫɬɜɚɯ ɩɨɞɦɚɳɢɜɚɧɢɹ. 

ɋɛɨɪɧɵɟ ɦɨɧɬɚɠɧɵɟ ɩɥɨɳɚɞɤɢ, ɥɟɫɬɧɢɰɵ ɢ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ, 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɜɵɫɨɬɧɵɯ ɦɨɧɬɚɠɧɢɤɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ 

ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɞ ɩɨɞɴɟɦɨɦ. 

ɇɚɜɟɫɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɥɟɫɬɧɢɰɵ ɜɵɫɨɬɨɣ 5ɦ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ [34] ɢ ɨɝɪɚɠɞɟɧɵ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɞɭɝɚɦɢ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ 

ɫɜɹɡɹɦɢ ɢ ɧɚɞɟɠɧɨ ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ. ɉɨɞɴɟɦ ɪɚɛɨɱɢɯ ɩɨ 

ɧɚɜɟɫɧɵɦ ɥɟɫɬɧɢɰɚɦ ɧɚ ɜɵɫɨɬɭ 10ɦ ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɥɟɫɬɧɢɰɵ 

ɨɛɨɪɭɞɨɜɚɧɵ ɩɥɨɳɚɞɤɚɦɢ ɨɬɞɵɯɚ ɧɟ ɪɟɠɟ ɱɟɦ ɱɟɪɟɡ 10ɦ ɩɨ ɜɵɫɨɬɟ. 

ɗɥɟɦɟɧɬɵ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ 

ɩɟɪɟɦɟɳɟɧɢɹ ɭɞɟɪɠɢɜɚɸɬɫɹ ɨɬ ɪɚɫɤɚɱɢɜɚɧɢɹ ɢ ɜɪɚɳɟɧɢɹ ɝɢɛɤɢɦɢ 

ɨɬɬɹɠɤɚɦɢ. 
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ȼ ɩɪɨɰɟɫɫɟ ɜɨɡɜɟɞɟɧɢɹ ɰɟɯɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɤɚɤ 

ɨɬɞɟɥɶɧɵɯ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɚɤ ɢ ɱɚɫɬɟɣ ɡɞɚɧɢɹ ɢ ɜɫɟɝɨ 

ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɜ ɰɟɥɨɦ. Ɇɨɧɬɚɠɧɨɟ ɢ ɩɨɞɴɟɦɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ 

ɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɪɟɧɵ ɢ ɢɫɩɵɬɚɧɵ ɫɨɝɥɚɫɧɨ 

ɩɪɚɜɢɥɚɦ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ. Ʉɪɸɤɢ ɤɪɚɧɨɜ ɧɭɠɧɨ ɫɧɚɛɠɚɬɶ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɡɚɦɵɤɚɸɳɢɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɦɟɫɬɨ ɤɪɚɧ ɞɨɥɠɟɧ 

ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɨɞɧɭ ɨɩɟɪɚɰɢɸ. ɇɟɥɶɡɹ ɩɨɞɧɢɦɚɬɶ ɝɪɭɡ, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ 

ɧɟɢɡɜɟɫɬɧɚ. ɇɟɥɶɡɹ ɬɚɤɠɟ ɩɨɞɬɚɫɤɢɜɚɬɶ ɝɪɭɡɵ ɝɪɭɡɨɩɨɞɴёɦɧɵɦɢ ɦɚɲɢɧɚɦɢ 

ɤɨɫɵɦ ɧɚɬɹɠɟɧɢɟɦ ɤɚɧɚɬɨɜ ɢɥɢ ɩɨɜɨɪɨɬɨɦ ɫɬɪɟɥɵ. 

ɍɫɬɚɧɚɜɥɢɜɚɬɶ ɷɥɟɦɟɧɬɵ ɫɥɟɞɭɟɬ ɛɟɡ ɬɨɥɱɤɨɜ, ɧɟ ɞɨɩɭɫɤɚɹ ɭɞɚɪɨɜ ɩɨ 

ɞɪɭɝɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ.  

ɉɪɢ ɩɪɢёɦɟ ɤɨɧɫɬɪɭɤɰɢɣ ɦɨɧɬɚɠɧɢɤɢ ɧɟ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ 

ɢɡɞɟɥɢɟɦ ɢ ɤɪɚɟɦ ɩɟɪɟɤɪɵɬɢɹ ɢɥɢ ɫɬɟɧɵ. 

ɍɫɬɚɧɨɜɤɭ ɤɪɚɧɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ. ȼ ɧɟɦ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ:  

- ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɚɧɨɜ ɭɫɥɨɜɢɹɦ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɢ ɜɵɥɟɬɭ ɪɚɫɫɱɢɬɚɧɧɵɯ ɜ ɪɚɡɞɟɥɟ 

4;  

-      ɦɟɫɬɚ ɢ ɝɚɛɚɪɢɬɵ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɝɪɭɡɨɜ, ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ;  

-  ɪɟɲɟɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɧɚ ɭɱɚɫɬɤɟ, ɝɞɟ 

ɭɫɬɚɧɨɜɥɟɧ ɤɪɚɧ ɢ ɬ. ɞ. 

ɋɬɪɨɩɨɜɤɚ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɦɟɫɬɚɯ, ɭɤɚɡɚɧɧɵɯ 

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

ɜ ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. 

ɋɨɛɪɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɚɜɧɨ ɩɨɞɧɢɦɚɸɬɫɹ, ɧɟ ɞɟɪɝɚɹɫɶ, ɧɟ 

ɪɚɫɤɚɱɢɜɚɹɫɶ ɢ ɧɟ ɜɪɚɳɚɹɫɶ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɩɨɞɧɢɦɚɸɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ: ɫɧɚɱɚɥɚ ɧɚ ɜɵɫɨɬɭ 30 ɫɦ, ɡɚɬɟɦ 

ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɬɪɨɩɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɚɥɶɧɟɣɲɢɣ ɩɨɞɴɟɦ. 
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Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɧɚ ɨɬɤɪɵɬɵɯ 

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

ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɜɢɞɢɦɨɫɬɶ ɜ ɩɪɟɞɟɥɚɯ ɮɪɨɧɬɚ ɪɚɛɨɬ. 

 

7.7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɩɨɝɪɭɡɤɟ ɢ ɪɚɡɝɪɭɡɤɟ ɦɚɬɟɪɢɚɥɨɜ 

 

Ɋɚɡɝɪɭɡɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɞɜɚ ɨɬɤɪɵɬɵɯ 

ɫɤɥɚɞɚ ɩɨ ɛɨɤɚɦ ɫɬɪɨɹɳɟɝɨɫɹ ɰɟɧɬɪɚ, ɫɤɥɚɞ ɫ ɭɤɥɨɧɨɦ ɧɟ ɛɨɥɟɟ 5° (ɫɦ. 

ɫɬɪɨɣɝɟɧɩɥɚɧ, ɥɢɫɬ 6 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ). Ɋɟɥɶɟɮ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɨɜɧɵɣ ɛɟɡ ɩɟɪɟɩɚɞɨɜ ɜɵɫɨɬ. 

ȼɴɟɡɞ ɢ ɜɵɟɡɞ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɞɜɨɟ ɜɨɪɨɬ. 

Ⱦɜɢɠɟɧɢɟ ɫ ɥɟɜɚ ɧɚ ɩɪɚɜɨ, ɢɫɤɥɸɱɚɹ ɜɫɬɪɟɱɧɨɟ ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɞɨɪɨɠɧɵɦɢ 

ɡɧɚɤɚɦɢ ɢ ɭɤɚɡɚɬɟɥɹɦɢ. 

Ɋɚɡɦɟɳɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɪɚɡɝɪɭɡɨɱɧɵɯ ɩɥɨɳɚɞɤɚɯ ɜɵɩɨɥɧɹɟɬ 

ɬɪɟɛɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɚɜɬɨɦɨɛɢɥɹɦɢ, ɫɬɨɹɳɢɦɢ 

ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ (ɜ ɝɥɭɛɢɧɭ), ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1ɦ, ɚ ɦɟɠɞɭ 

ɚɜɬɨɦɨɛɢɥɹɦɢ, ɫɬɨɹɳɢɦɢ ɪɹɞɨɦ (ɩɨ ɮɪɨɧɬɭ)  ɧɟ ɦɟɧɟɟ 1,5ɦ. 

ɉɥɨɳɚɞɤɢ ɢ ɫɤɥɚɞɵ, ɝɞɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɡɝɪɭɡɤɚ ɦɚɬɟɪɢɚɥɨɜ, ɯɨɪɨɲɨ 

ɨɫɜɟɳɟɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ. 

Ⱦɥɹ ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ– ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ Ʉɋ-55744. 

ɂɫɩɪɚɜɧɨɫɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɬɚɤɟɥɚɠɚ, 

ɩɨɞɦɨɫɬɟɣ ɢ ɩɪɨɱɟɝɨ ɢɧɜɟɧɬɚɪɹ ɩɪɨɜɟɪɹɟɬ ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɚ 

ɬɚɤɠɟ ɪɚɡɴɹɫɧɢɬɶ ɪɚɛɨɬɧɢɤɚɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ, ɢɯ 

ɨɛɹɡɚɧɧɨɫɬɢ, ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ, ɡɧɚɱɟɧɢɟ ɩɨɞɚɜɚɟɦɵɯ ɫɢɝɧɚɥɨɜ.  

Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɫɩɨɫɨɛ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ 

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

ɜɵɫɨɬɭ ɛɨɥɟɟ 2 ɦ. 
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ȼ ɦɟɫɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɢ ɜ ɡɨɧɟ ɪɚɛɨɬɵ 

ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɡɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ɷɬɢɦ ɪɚɛɨɬɚɦ. 

 

7.8 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɦɨɧɬɚɠɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ  
 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɦɨɧɬɚɠɚ ɧɭɠɧɨ ɨɝɨɪɨɞɢɬɶ ɩɪɨɟɦɵ, ɨɩɪɟɞɟɥɢɬɶ ɨɩɚɫɧɵɟ 

ɡɨɧɵ, ɪɚɡɦɟɫɬɢɬɶ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɨɛ ɨɩɚɫɧɨɫɬɢ, ɧɚɞɩɢɫɢ. ȿɫɥɢ 

ɧɟɨɛɯɨɞɢɦɨ, ɬɨ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɬɪɨɢɬɟɥɶɧɵɟ ɜɟɫɚ ɢ ɨɛɟɫɩɟɱɢɬɶ 

ɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ. ɉɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɡɝɪɭɡɨɱɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ. 

Ɇɨɧɬɚɠ ɩɚɧɟɥɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɢɤɢ, ɩɪɨɲɟɞɲɢɟ 

ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɢ ɨɡɧɚɤɨɦɥɟɧɧɵɟ ɫɨ ɫɩɟɰɢɮɢɤɨɣ ɦɨɧɬɚɠɚ 

ɤɨɧɫɬɪɭɤɰɢɣ. Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 

ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɪɚɛɨɬɟ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ 

ɪɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɨɛɭɱɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ 

ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

Ⱦɥɹ ɩɨɞɴɟɦɚ ɢ ɦɨɧɬɚɠɚ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɩɨɦɨɳɶɸ ɩɨɞɴɟɦɧɨɝɨ 

ɤɪɚɧɚ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɩɵ. 

Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɟɧɨ ɩɪɢ ɩɨɞɴɟɦɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɯ ɦɨɧɬɚɠɟ 

ɬɹɧɭɬɶ ɤɪɚɧɨɦ ɧɚɯɨɞɹɳɢɣɫɹ ɩɨɞ ɤɨɫɵɦ ɭɝɥɨɦ ɝɪɭɡ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɧɬɪɚ 

ɬɹɠɟɫɬɢ ɧɟɝɚɛɚɪɢɬɧɵɯ ɝɪɭɡɨɜ ɩɪɨɢɡɜɨɞɹɬ ɩɪɨɛɧɵɟ ɩɨɞɜɟɲɢɜɚɧɢɹ. 

ɉɪɢ ɜɟɞɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 5 

ɦɟɬɪɨɜ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɥɟɫɬɧɢɰɵ ɢɡ ɦɟɬɚɥɥɚ ɩɪɢ ɢɯ 

ɨɝɪɚɠɞɟɧɢɢ ɞɭɝɚɦɢ. ɉɪɢ ɜɟɞɟɧɢɢ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ ɞɥɹ ɫɬɪɚɯɨɜɤɢ ɪɚɛɨɱɢɯ 

ɩɪɢɦɟɧɹɸɬɫɹ ɦɨɧɬɚɠɧɵɟ ɩɨɹɫɚ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɞɚɥɶɧɟɣɲɟɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɚɧɨɜɤɚ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɪɟɩɥɟɧɢɹ 

ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɨ ɭɬɜɟɪɠɞɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. 
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Ⱦɥɹ ɪɚɡɪɟɡɚɧɢɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɭɠɧɨ ɩɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ 

ɷɥɟɤɬɪɨɥɨɛɡɢɤɢ ɢɥɢ ɫɚɛɟɥɶɧɵɟ ɩɢɥɵ. Ɂɚɩɪɟɳɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɸɛɵɯ 

ɝɚɡɨɩɥɚɦɟɧɧɵɯ ɪɟɡɚɤɨɜ. Ⱦɥɹ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɚɧɟɥɟɣ ɫɬɨɢɬ ɢɡɛɟɝɚɬɶ 

ɚɝɪɟɫɫɢɜɧɵɯ ɱɢɫɬɹɳɢɯ ɫɪɟɞɫɬɜ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɳɟɥɨɱɢ, ɤɢɫɥɨɬ ɢ ɚɛɪɚɡɢɜɧɵɯ 

ɱɚɫɬɢɱɟɤ. ɉɪɢ ɪɟɡɤɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɧɨɫɢɬɶ ɪɟɫɩɢɪɚɬɨɪɵ, 

ɡɚɳɢɬɧɵɟ ɨɱɤɢ, ɩɟɪɱɚɬɤɢ ɢ ɡɚɤɪɵɬɭɸ ɪɚɛɨɱɭɸ ɨɞɟɠɞɭ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ, ɦɟɫɬɨ ɪɚɛɨɬɵ ɨɝɪɚɠɞɚɸɬ 

ɜɪɟɦɟɧɧɵɦɢ ɩɪɨɱɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɜɵɫɨɬɨɣ ɜ 1 ɦ ɫ ɛɨɪɬɨɜɵɦɢ ɞɨɫɤɚɦɢ 

ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 15 ɫɦ. ɉɪɢ ɪɚɛɨɬɚɯ ɧɚ ɤɪɚɹɯ ɤɪɵɲ ɤɪɨɜɟɥɶɳɢɤ ɞɨɥɠɟɧ 

ɛɵɬɶ ɜ ɧɟɫɤɨɥɶɡɹɳɟɣ ɨɛɭɜɢ ɢ ɜ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɦ ɩɨɹɫɟ. 

ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ ɩɪɢ ɝɨɥɨɥɟɞɟ, ɝɭɫɬɨɦ 

ɬɭɦɚɧɟ, ɜɟɬɪɟ ɫɜɵɲɟ 6 ɛɚɥɥɨɜ, ɥɢɜɧɟɜɨɦ ɞɨɠɞɟ ɢɥɢ ɫɢɥɶɧɨɦ ɫɧɟɝɨɩɚɞɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ ɋɩɨɪɬɢɜɧɨ-

ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɜ ɝ. ɑɟɪɧɨɝɨɪɫɤ Ɋɏ. 

Ȼɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ. 

Ȼɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ. 

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 37 006 805ɪɭɛɥɟɣ. ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ ɦɟɬɪɚ 

20559 ɪɭɛɥɟɣ. Ɍɚɤɠɟ, ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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«Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

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

22. ɋɉ 51.13330.2011 "Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" Ƚɉ 

«ɐȿɇɌɊɂɇȼȿɋɌɩɪɨɟɤɬ».  Ɇɨɫɤɜɚ 2000 

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

26.02.2021. «ɂɧɞɟɤɫɵ ɢɡɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɜɢɞɚɦ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɟɞɟɪɚɥɶɧɵɯ ɢ 

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

24. ɆȾɋ 81-33.2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɟɥɢɱɢɧɟ ɨɩɪɟɞɟɥɟɧɢɸ 

ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ /Ƚɨɫɫɬɪɨɹ 

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

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

25. ɆȾɋ 81- 25.2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ; [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ http://www.consultant.ru/document/cons/ 

26. ɉɊɂɄȺɁ ɨɬ 4 ɚɜɝɭɫɬɚ 2020 ɝɨɞɚ N 421/ɩɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 

Ɇɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɫɧɨɫɚ ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɪɚɛɨɬ ɩɨ 
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ɫɨɯɪɚɧɟɧɢɸ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ 

ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ». 

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

ɬɪɭɞɧɨɭɫɬɪɚɧɢɦɵɯ ɩɨɬɟɪɶ ɢ ɨɬɯɨɞɨɜ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://docs.cntd.ru/document/871001051 

28. ɋɉ 2.1.7.1038-01 Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɫɬɪɨɣɫɬɜɭ ɢ 

ɫɨɞɟɪɠɚɧɢɸ ɩɨɥɢɝɨɧɨɜ ɞɥɹ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

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

29. Ɇɟɬɨɞɢɤɚ ɈȾɇ-86 

30. ɋɬ. 23 ɎɁ ɨɬ 10.01.2002 ɝ № 7-ɎɁ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» 

(ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ) 

31. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 

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

32. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ 

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

33. Ɇɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

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

ɉɟɬɟɪɛɭɪɝ, 1997 ɝ. 

34. ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» 

35. ɋɌȻ 1140 «Ɂɧɚɤɢ ɞɨɪɨɠɧɵɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» 

36. ɋɉ 52.13330.2017 «ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ» 

37.  ɉɉȻ 01-03 ɨɬ 18.06.03 №313 

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

ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ" 

39.  ɉɪɢɤɚɡ Ɋɨɫɩɪɢɪɨɞɧɚɞɡɨɪɚ ɨɬ 22.05.2017 N 242 (ɪɟɞ. ɨɬ 28.11.2017) 

"Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɤɚɬɚɥɨɝɚ ɨɬɯɨɞɨɜ" 

(Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜ Ɇɢɧɸɫɬɟ Ɋɨɫɫɢɢ 08.06.2017 N 47008) 



Гранд-СМЕТА

ɋɩɨɪɬɢɜɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɜ ɝɨɪɨɞɟ ɑɟɪɧɨɝɨɪɫɤɟ
(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 ______________           ɧɚ 1 ɤɜɚɪɬɚɥ 2021 ɝɨɞɚ

Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚɲ. Ɂ/ɩɆɟɯ Ɉɫɧ.Ɂ/ɩ Эɤ.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

8,12
8120 / 1000

291.9 291.9 29.73 2370 2370 241

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 2,976
(32*62*1,5) / 1000

21811.86 21811.86 2395.93 64912 64912 7130

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 2,926
(2976-50) / 1000

6102.91 6102.91 1190.39 17857 17857 3483

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

100 ɦ3 
ɭɩɥɨɬɧɟɧɧɨɝɨ 

ɝɪɭɧɬɚ

5,852
(2926*0,2) / 100

4479.48 1236.55 3242.93 353.8 26214 7236 18978 2070

111353 7236 104117 12924
19152
10080

140585

5 ФЕɊ06-01-001-01 ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 100 ɦ3 ɛɟɬɨɧɚ, 
ɛɭɬɨɛɟɬɨɧɚ ɢ 

0,05
(0,1*50) / 100

511055.71 16243.58 18401.64 2811.39 25553 812 920 141

_______________________________________________________________________________________________15400,99

___________________________37006805
___________________________1893309

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 ФЕɊ01-01-036-03 ɉɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɟɣ ɛɭɥɶɞɨɡɟɪɚɦɢ ɦɨɳɧɨɫɬɶɸ: 

132 ɤȼɬ (180 ɥ.ɫ.)
1000 ɦ2 

ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɚ 

1 ɩɪɨɯɨɞ 
ɛɭɥɶɞɨɡɟɪɚ

8,12
8120 / 1000

291.9 291.9 29.73 2370 2370 241

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

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

2,7
270 / 100

39796.11 7317.82 27931.9 3597.54 107449 19758 75416 9713

7 Фɋɋɐ-403-0074 Ȼɥɨɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: ɮɭɧɞɚɦɟɧɬɧɵɟ ɦ3 583,2
0,6*0,6*6*270

5844.74 3408652

8 ФЕɊ06-01-001-02 ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɨɞ ɤɨɥɨɧɧɵ ɨɛɴɟɦɨɦ: ɞɨ 3 ɦ3

100 ɦ3 ɛɟɬɨɧɚ, 
ɛɭɬɨɛɟɬɨɧɚ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ 
ɞɟɥɟ

0,5
50 / 100

615240.35 52847.39 29774.22 4439.91 307620 26424 14887 2220

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

100 ɦ2 
ɢɡɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

0,5
50 / 100

17658.33 3769.92 403.43 8829 1885 202

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

100 ɦ2 
ɢɡɨɥɢɪɭɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ

2
200 / 100

10910.97 2332.53 878.47 21822 4665 1757

3879925 53544 93182 12074
77380
49528

4006833

11 ФЕɊ07-01-011-01 ɍɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɜ 
ɫɬɚɤɚɧɵ ɮɭɧɞɚɦɟɧɬɨɜ ɡɞɚɧɢɣ ɩɪɢ ɝɥɭɛɢɧɟ ɡɚɞɟɥɤɢ 

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,5
50 / 100

177413.44 50426.71 82006.24 10495.85 88707 25213 41003 5248

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

ɲɬ. 50 11619.38 580969

13 ФЕɊ09-04-006-04 Ɇɨɧɬɚɠ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɬɟɧ: ɢɡ 
ɦɧɨɝɨɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢ 
ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 50 ɦ

100 ɦ2 23,4
((60+30)*2*13) / 100

82200.74 18514.21 60023.38 5036.9 1923497 433233 1404547 117863

14 Фɋɋɐ-201-1028 ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɬɪɟɯɫɥɨɣɧɚɹ ɫɬɟɧɨɜɚɹ "Ɇɟɬɚɥɥ 
ɉɪɨɮɢɥɶ" ɫ ɜɢɞɢɦɵɦ ɤɪɟɩɥɟɧɢɟɦ Z-LOCK, ɫ 
ɧɚɩɨɥɧɢɬɟɥɟɦ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ (ɇȽ) 
ɩɥɨɬɧɨɫɬɶɸ 110ɤɝ/ɦ3, ɦɚɪɤɚ Ɇɉ Ɍɋɉ-Z, ɬɨɥɳɢɧɚ: 
200 ɦɦ, ɬɢɩ ɩɨɤɪɵɬɢɹ ɩɨɥɢɷɫɬɟɪ, ɬɨɥɳɢɧɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɛɥɢɰɨɜɨɤ 0,6 ɦɦ (Ɋɨɫɫɢɹ)

ɦ2 2340
(60+30)*2*13

2387.34 5586376

15 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

0,42
42 / 100

476203.53 159235.7 122478.7 11518.94 200005 66879 51441 4838

16 Фɋɋɐ-403-2041 Ȼɚɥɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: ɩɟɪɟɤɪɵɬɢɣ ɦ3 45,36
36*0,7*0,3*6

18071.04 819702

17 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)

11,22
1122 / 100

111136.05 16793.71 4219.28 641.99 1246946 188425 47340 7203

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

1,22
122 / 100

46566.83 9783.17 35825.88 5597.79 56812 11935 43708 6829

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 Фɭɧɞɚɦɟɧɬы
Ɋɚɡɞɟɥ 3. ɋɬɟɧы
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Гранд-СМЕТА
1 ФЕɊ01-01-036-03 ɉɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɟɣ ɛɭɥɶɞɨɡɟɪɚɦɢ ɦɨɳɧɨɫɬɶɸ: 

132 ɤȼɬ (180 ɥ.ɫ.)
1000 ɦ2 

ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɚ 

1 ɩɪɨɯɨɞ 
ɛɭɥɶɞɨɡɟɪɚ

8,12
8120 / 1000

291.9 291.9 29.73 2370 2370 241

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. 122 7185.86 876675

20 ФЕɊɦ03-05-002-
01

Ʌɢɮɬ ɩɚɫɫɚɠɢɪɫɤɢɣ ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɤɚɛɢɧɵ 
1,4 ɦ/ɫ: ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 500 ɤɝ

1 ɥɢɮɬ 1 345932.24 200457.4 110999.8 11140.97 345932 200457 111000 11141

11725621 926142 1699039 153122
1061155

854694

13641470

21 ФЕɊ07-01-029-01 ɍɤɥɚɞɤɚ ɜ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɹɯ ɩɥɢɬ ɛɟɡɛɚɥɨɱɧɵɯ 
ɩɟɪɟɤɪɵɬɢɣ: ɧɚɞɤɨɥɨɧɧɵɯ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɦɚɫɫɟ 

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,6
60 / 100

251848.52 50765.81 71624.46 9330.69 151109 30459 42975 5598

22 Фɋɋɐ-403-2101 ɉɥɢɬɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɦ3 118,8
60*6*1,5*0,22

10026.9 1191196

1342305 30459 42975 5598
46874
30648

1419827

23 ФЕɊ07-01-047-06 ɍɫɬɚɧɨɜɤɚ ɥɟɫɬɧɢɱɧɵɯ ɩɥɨɳɚɞɨɤ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ 
ɦɚɫɫɟ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɞɚɧɢɢ ɞɨ 8 ɬ ɫ 

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,04
4 / 100

113676.84 30824.39 59618.33 8546.62 4547 1233 2385 342

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

ɦ3 1.2 29221.3 35066

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

100 ɲɬ. ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ

0,04
4 / 100

148404.15 36060.97 88355.58 12846.54 5936 1442 3534 514

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

ɦ3 1.5 29231.93 43848

89397 2675 5919 856
4590
3001

96988

27 ФЕɊ09-03-012-04 Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɢ ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɧɚ 
ɜɵɫɨɬɟ ɞɨ 25 ɦ ɩɪɨɥɟɬɨɦ: ɞɨ 36 ɦ ɦɚɫɫɨɣ ɞɨ 5,0 ɬ

1 ɬ ɤɨɧɫɬɪɭɤɰɢɣ 24
3*8

11984.38 2050.69 7783.73 568.29 287625 49217 186810 13639

28 ФЕɊ09-04-002-03 Ɇɨɧɬɚɠ ɤɪɨɜɟɥɶɧɨɝɨ ɩɨɤɪɵɬɢɹ: ɢɡ ɦɧɨɝɨɫɥɨɣɧɵɯ 
ɩɚɧɟɥɟɣ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢ ɜɵɫɨɬɟ ɞɨ 50 ɦ

100 ɦ2 ɩɨɤɪɵɬɢɹ 18
(60*30) / 100

23365.95 4743.03 17309.82 1495.36 420587 85375 311577 26916

29 Фɋɋɐ-201-1029 ɋɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɬɪɟɯɫɥɨɣɧɚɹ ɫɬɟɧɨɜɚɹ "Ɇɟɬɚɥɥ 
ɉɪɨɮɢɥɶ" ɫ ɜɢɞɢɦɵɦ ɤɪɟɩɥɟɧɢɟɦ Z-LOCK, ɫ 
ɧɚɩɨɥɧɢɬɟɥɟɦ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ (ɇȽ) 
ɩɥɨɬɧɨɫɬɶɸ 110ɤɝ/ɦ3, ɦɚɪɤɚ Ɇɉ Ɍɋɉ-Z, ɬɨɥɳɢɧɚ: 
250 ɦɦ, ɬɢɩ ɩɨɤɪɵɬɢɹ ɩɨɥɢɷɫɬɟɪ, ɬɨɥɳɢɧɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɛɥɢɰɨɜɨɤ 0,6 ɦɦ (Ɋɨɫɫɢɹ)

ɦ2 1800
60*30

2680.35 4824630

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
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Гранд-СМЕТА
1 ФЕɊ01-01-036-03 ɉɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɟɣ ɛɭɥɶɞɨɡɟɪɚɦɢ ɦɨɳɧɨɫɬɶɸ: 

132 ɤȼɬ (180 ɥ.ɫ.)
1000 ɦ2 

ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɚ 

1 ɩɪɨɯɨɞ 
ɛɭɥɶɞɨɡɟɪɚ

8,12
8120 / 1000

291.9 291.9 29.73 2370 2370 241

30 Ɍɋɋɐ-301-5836 Ɍɪɭɛɚ ɜɨɞɨɫɬɨɱɧɚɹ Ɇɉ, ɪɚɡɦɟɪ 76ɯ102ɯ2000 ɦɦ ɲɬ. 8 1423.13 11385

31 Ɍɋɋɐ-301-5839 Ⱦɟɪɠɚɬɟɥɶ ɬɪɭɛɵ (ɧɚ ɤɢɪɩɢɱ) Ɇɉ, ɪɚɡɦɟɪ 76ɯ102 ɦɦ ɲɬ. 8 284.61 2277

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

2213.63 1771

5548275 134592 498387 40555
157632
148875

5854782

33 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

363357.78 12253.26 6196.05 590.39 236328 7970 4030 384

34 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

216499.96 9508.86 11693.06 1513.52 341767 15011 18459 2389

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

Н, 
Уɞ

2. 101-9411 ɋɤɨɛɹɧɵɟ ɢɡɞɟɥɢɹ ɤɨɦɩɥ. 0

578095 22981 22489 2773
30390
16225

624710

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

18
(60*30) / 100

5796.15 746.58 945.23 106.9 104331 13438 17014 1924

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

360
60*30*0,2

1227.44 340.84 315.15 34.94 441878 122702 113454 12578

37 ФЕɊ11-01-014-02 ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ ɛɟɬɨɧɧɵɯ ɬɨɥɳɢɧɨɣ : 150 ɦɦ 100 ɦ2 ɩɨɥɚ 2,7
(60*30*0,15) / 100

94102.83 3728.5 2437.81 1634.65 254078 10067 6582 4414

38 ФЕɊ11-01-011-01 ɍɫɬɪɨɣɫɬɜɨ ɫɬɹɠɟɤ: ɰɟɦɟɧɬɧɵɯ ɬɨɥɳɢɧɨɣ 20 ɦɦ 100 ɦ2 ɫɬɹɠɤɢ 18
(60*30) / 100

13800.29 3629.47 511.83 198.42 248405 65330 9213 3572

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

100 ɦ2 
ɩɨɜɟɪɯɧɨɫɬɢ

5,4
(30*18) / 100

46858.74 8882.72 14775.41 1647.61 253037 47967 79787 8897

40 ФЕɊ11-01-011-01 ɍɫɬɪɨɣɫɬɜɨ ɫɬɹɠɟɤ: ɰɟɦɟɧɬɧɵɯ ɬɨɥɳɢɧɨɣ 20 ɦɦ 100 ɦ2 ɫɬɹɠɤɢ 5,4
(30*18) / 100

13800.29 3629.47 511.83 198.42 74522 19599 2764 1071

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

100 ɦ2 ɩɨɤɪɵɬɢɹ 5,4
(30*18) / 100

80548.43 12111.88 1488.99 401 434962 65404 8041 2165

1811213 344507 236855 34621
466327
284346

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

1 ɢ 2 ɷɬɚɠɢ

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

ɐɨɤɨɥɶ
Ɋɚɡɞɟɥ 8. ɉɨɥы

Ɋɚɡɞɟɥ 7. ɉɪɨɟɦы

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
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Гранд-СМЕТА
1 ФЕɊ01-01-036-03 ɉɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɟɣ ɛɭɥɶɞɨɡɟɪɚɦɢ ɦɨɳɧɨɫɬɶɸ: 

132 ɤȼɬ (180 ɥ.ɫ.)
1000 ɦ2 

ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɚ 

1 ɩɪɨɯɨɞ 
ɛɭɥɶɞɨɡɟɪɚ

8,12
8120 / 1000

291.9 291.9 29.73 2370 2370 241

2561886

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

100 ɦ2 ɨɬɦɨɫɬɤɢ 1,84
((62+30)*2) / 100

100021.22 3777.56 3079.45 520.51 184039 6951 5666 958

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

100 ɦ2 
ɨɤɪɚɲɢɜɚɟɦɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ

18
(60*30) / 100

17465.98 5593.62 168.57 3.12 314388 100685 3034 56

498427 107636 8700 1014
114873

62131

675431

25584611 1629772 2711663 263537

1978373
1459528

27708912

830169

28539081
8467724

37006805

  ɂɬɨɝɨ ɫ ɭɱɟɬɨɦ ɞɨɩ. ɡɚɬɪɚɬ ɜ ɬɟɤ ɰɟɧɚɯ
  Ʉɨɦɩɟɧɫɚɰɢɹ ɇȾɋ 20%
  ȼɋЕȽɈ ɩɨ ɫɦɟɬɟ

Ɋɚɡɞɟɥ 9. Ɉɬɞɟɥɨɱɧыɟ ɪɚɛɨɬы

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ

  ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ 2%

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 8 ɉɨɥы

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ 9 Ɉɬɞɟɥɨɱɧыɟ ɪɚɛɨɬы

ɂɌɈȽɂ ɉɈ ɋɆЕɌЕ:
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Бɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. Иɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ 

ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɚ 

ɬɚɤ ɠɟ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. 

Оɬɩɟɱɚɬɚɧɨ ɜ _______1_____________ ɷɤɡɟɦɩɥɹɪɟ. 

Бɢɛɥɢɨɝɪɚɮɢɹ ________102________ ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Оɞɢɧ ɷɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 

 

«___» _________________ 2021 ɝ. 

 

________________________                          ____ И.С. Шɚɩɨɜɚɥɟɧɤɨ ________ 

              (ɩɨɞɩɢɫɶ)                                                                           (Ф.И.О.) 
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