
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 

ɢɧɫɬɢɬɭɬ 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɭɩɪɚɜɥɹɟɦɵɟ ɫɢɫɬɟɦɵ 
ɤɚɮɟɞɪɚ 

 
ɍɌȼȿɊɀȾȺЮ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_______     ɋ.ȼ. Ⱦɟɨɪɞɢɟɜ 
ɩɨɞɩɢɫɶ         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«____» _______ 2019 ɝ. 

 

ȻȺɄȺɅȺȼɊɋɄȺЯ ɊȺȻОɌȺ 
 

ɜ ɜɢɞɟ ɩɪɨɟɤɬɚ 
08.03.01.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ» 

ɤɨɞ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

Ʉɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ 
Ʉɪɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ 

ɬɟɦɚ 

 
 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ   ___________    ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɤɚɮ. ɋɄɢɍɋ       Ɇ. Ⱥ. ɉɥɹɫɭɧɨɜɚ  
                                        ɩɨɞɩɢɫɶ ɞɚɬɚ              ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ              ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ȼɵɩɭɫɤɧɢɤ      ____________                Ⱥ.ȼ. Чɟɪɧɨɜɚ 
                                       ɩɨɞɩɢɫɶ ɞɚɬɚ                               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 
                                                                 Ʉɪɚɫɧɨɹɪɫɤ 2019  



ɋɈȾȿɊɀȺɇɂȿ 
ȼȼȿȾȿɇɂȿ..................................................................................................................6 
1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ......................................................................8 
1.1 Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ.....................................................................................8 

1.1.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ......................................................................8 

1.1.2   Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ  ɚɪɯɢɬɟɤɬɭɪɧɨ-
ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ............................................................................8 

1.1.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɩɪɢɟɦɨɜ 
ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɟɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ.................................................................................................9 

1.1.4Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ  
ɧɚɡɧɚɱɟɧɢɹ......................................................................................................9 

1.1.5 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɟɫɬɟɫɬɜɟɧɧɨɟ 
ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ 
ɥɸɞɟɣ............................................................................................................10 

1.1.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ..................................................................................................10 

 1.1.7 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ.............................................................................................10 

1.1.8  Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 
ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ – ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ....................................................................................................10 

1.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ- ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ............................. 11 
1.2.1 ɋɜɟɞɟɧɢɹ ɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, ɢɧɠɟɧɟɪɧɨ- ɝɟɨɥɨɝɢɱɟɫɤɢɯ, 

ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.......................................................................11 

1.2.2 ɋɜɟɞɟɧɢɹ ɨɛ ɨɫɨɛɵɯ ɩɪɢɪɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɬɟɪɪɢɬɨɪɢɢ, 
ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɡɟɦɟɥɶɧɵɣ ɭɱɚɫɬɨɤ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɞɥɹ 
ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ................................12 

1.2.3 ɋɜɟɞɟɧɢɹ ɨ ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɝɪɭɧɬɚ ɜ 
ɨɫɧɨɜɚɧɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ...................................12 

1.2.4 ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɢɯ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɚɝɪɟɫɫɢɜɧɨɫɬɶ, 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ ɝɪɭɧɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɬɟɪɢɚɥɚɦ , ɢɫɩɨɥɶɡɭɟɦɵɦ 
ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ..............................................................................................12 

 
 
 
 

ɂɡɦ. Ʉɨɥ.ɭɱ
. 

  Ʌɢɫɬ   № ɞɨɤ. ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ʌɢɫɬ 

ɎȽȺɈɍ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 

Ɋɚɡɪɚɛɨɬɚɥ ɑɟɪɧɨɜɚ Ⱥ.ȼ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɉɥɹɫɭɧɨɜɚ Ɇ.Ⱥ. 

  

ɇ. ɤɨɧɬɪɨɥɶ 
 

ɉɥɹɫɭɧɨɜɚ Ɇ.Ⱥ. 
 Ɂɚɜ.ɤɚɮɟɞɪɵ Ⱦɟɨɪɞɢɟɜ ɋ.ȼ. 

Ʉɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ 
ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ 

ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ Ʉɪɚɫɧɨɹɪɫɢɣ 
ɤɪɚɣ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ 

ɋɬɚɞɢɹ Ʌɢɫɬɨɜ 

 

ɋɄɢɍɋ 



3 

 

1.2.5 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɯɟɦɵ, ɩɪɢɧɹɬɵɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.................................13 

1.2.6 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ 
ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ..............................................................................................14 

1.2.7 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ 
ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ .......................................................14 

1.2.8 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ..............14 

1.2.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ: 
ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ; ɫɧɢɠɟɧɢɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ; ɝɢɞɪɨɢɡɨɥɹɰɢɸ ɢ 
ɩɚɪɨɢɡɨɥɹɰɢɸ ɩɨɦɟɳɟɧɢɣ; ɫɧɢɠɟɧɢɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ; 
ɭɞɚɥɟɧɢɟ ɢɡɛɵɬɤɨɜ ɬɟɩɥɚ; ɫɨɛɥɸɞɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ ɢɧɵɯ ɢɡɥɭɱɟɧɢɣ; ɫɨɛɥɸɞɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ; ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ................................15 

1.2.10 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɥɨɜ, ɤɪɨɜɥɢ , 
ɩɨɞɜɟɫɧɵɯ ɩɨɬɨɥɤɨɜ, ɩɟɪɟɝɨɪɨɞɨɤ,  ɚ ɬɚɤɠɟ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ.....15 

1.2.11 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɪɚɡɪɭɲɟɧɢɹ .....................................................................16 

1.2.12 Ɉɩɢɫɚɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɡɚɳɢɬɭ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɬɞɟɥɶɧɵɯ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ 
ɩɟɪɫɨɧɚɥɚ (ɠɢɬɟɥɟɣ) ɨɬ ɨɩɚɫɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ      
ɩɪɨɰɟɫɫɨɜ.....................................................................................................16 

2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ.........................................................................18 
2.1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ...................................18 
2.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɦɭ......................................................................................18 

2.2.1 ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ.................................................................................18 
2.2.2 ȼɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ.....................................................................................21 

2.3 Ɋɚɫɱɟɬɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɫɢɥɢɣ............................................................................29 
2.4 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ...........................................................................................29 
2.5 Ɋɚɫɱɟɬ ɤɨɥɨɧɧɵ..................................................................................................32 
2.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɛɚɡɵ ɤɨɥɨɧɧɵ...........................................................33 
2.7 Ɋɚɫɱɟɬ ɮɟɪɦɵ.....................................................................................................37 
2.8 Ɋɚɫɱɟɬ ɭɡɥɨɜ ɮɟɪɦɵ...........................................................................................40 

3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ......................................................................................53 
3.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ........................................................................53 
3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ......................................................55 

3.2.1 ȼɵɛɨɪ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ...................................................55 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ.......................................56 
3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ..................57 



4 

 

3.2.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ........................................58 
3.2.5 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ.......................58 
3.2.6 Ɋɚɫɱɟɬ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɢɡɝɢɛ.......................................59 
3.2.7 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ.................................................................60 

3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ..........................................62 
3.3.1 ȼɵɛɨɪ ɞɥɢɧɵ ɫɜɚɢ....................................................................................62 
3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ..........................62 
3.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɫɜɚɣ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ......................64 
3.3.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ...................................................64 
3.3.5 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ............................65 
3.3.6 ɉɪɨɜɟɪɤɚ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɚɪɦɚɬɭɪɵ.........66 
3.3.7 ɉɨɞɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɨɬɤɚɡɨɜ........................67 

3.4 Ɍɟɯɧɢɤɨ- ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ .................68 
4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ..........................................................70 

4.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ..............................................70 
4.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ............................................................................................70 
4.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ..................70 

4.3.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ.......................................................................70 
4.3.2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ......................................................................................72 
4.3.3 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ...........................................................................73 

4.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ..........................................................................73 
4.5 Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ........................................................................76 
4.6 ɋɯɟɦɵ ɫɬɪɨɩɨɜɤɢ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ..............................................77 
4.7 ȼɵɛɨɪ ɫɬɪɟɥɨɜɨɝɨ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ...........................................................78 
4.8 ȼɟɞɨɦɨɫɬɶ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɲɢɧ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ..................79 
4.9 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ............................................................81 
4.10 Ɍɟɯɧɢɤɨ- ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ...........................................................82 

5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.........................................................83 
5.1 Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ.........................83 
5.2 ȼɵɛɨɪ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ..............................................................83 
5.3 Ɋɚɡɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ.......................................................................83 
5.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ...................................................................84 
5.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɞɨɪɨɝ.............................................85 
5.6 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɜɪɟɦɟɧɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ, ɠɢɥɵɯ, 

ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɤɭɥɶɬɭɪɧɨ – ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ...........................................85 
5.7 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ.............................................................86 
5.8 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜɵɛɨɪ 

ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ.........................................................................................................88 

5.9 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ.......................89 

5.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ.........................................91 
5.11 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ .........................................91 
5.12 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ...................................................92 



5 

 

5.13 Ɍɟɯɧɢɤɨ- ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ..........................................................92 
6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ....................................................................................93 

6.1 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ..............................................................................93 

6.2 Ɍɟɯɧɢɤɨ- ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ............................................................95 
ɁȺɄɅɘɑȿɇɂȿ.......................................................................................................97 
ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ..............................................98 
ɉɊɂɅɈɀȿɇɂȿ Ⱥ...............................................................................................102 
ɉɊɂɅɈɀȿɇɂȿ Ȼ................................................................................................105 
ɉɊɂɅɈɀȿɇɂȿ ȼ..................................................................................................106 

 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6 

 

ȼȼȿȾȿɇɂȿ 
 

ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɯɪɚɧɟɧɢɹ ɭɪɨɠɚɹ ɩɨɡɜɨɥɹɸɬ ɢɡɛɟɠɚɬɶ ɬɚɤɢɯ 
ɩɪɨɛɥɟɦ, ɤɚɤ ɩɪɨɦɟɪɡɚɧɢɟ ɨɜɨɳɟɣ ɢɥɢ ɩɨɪɚɠɟɧɢɟ ɝɧɢɥɶɸ ɢ ɛɨɥɟɡɧɹɦɢ. ȼ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɚɪɬɨɮɟɥɹ ɹɜɥɹɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɨɟ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ 
ɩɨɦɟɳɟɧɢɹ ɜɟɧɬɢɥɹɰɢɹ. 

ɉɥɸɫɨɦ ɯɪɚɧɟɧɢɹ ɤɨɧɬɟɣɧɟɪɧɵɦ ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɨɪɬɨɜ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ. 

Ɂɧɚɱɢɦɨɫɬɶ ɩɪɨɟɤɬɚ ɞɥɹ ɪɚɣɨɧɚ ɫɨɫɬɨɢɬ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɛɸɞɠɟɬɧɵɯ 
ɭɱɪɟɠɞɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, 
ɤɚɱɟɫɬɜɟɧɧɵɦ ɤɚɪɬɨɮɟɥɟɦ ɤɪɭɝɥɨɝɨɞɢɱɧɨ. 

Ʉɪɚɫɧɨɹɪɫɤ— ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɝɨɪɨɞɨɜ Ɋɨɫɫɢɢ, ɤɪɭɩɧɟɣɲɢɣ 
ɤɭɥɶɬɭɪɧɵɣ, ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ, ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɢ ɩɪɨɦɵɲɥɟɧɧɵɣ ɰɟɧɬɪ 
ɐɟɧɬɪɚɥɶɧɨɣ ɢ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚɫɟɥɟɧɢɟ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 1 095 286 ɱɟɥɨɜɟɤ. 
ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

Ʉɪɚɫɧɨɹɪɫɤɚ. 

 

Ɋɢɫɭɧɨɤ 1- Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɪɵɧɨɤ ɤɚɪɬɨɮɟɥɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɬɚɛɢɥɶɧɨ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɟɜɵɲɚɸɳɢɦ 
ɩɨɬɪɟɛɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ ɞɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. Ɉɞɧɚɤɨ ɨɫɧɨɜɧɵɦɢ ɟɝɨ ɱɟɪɬɚɦɢ 
ɩɨ-ɩɪɟɠɧɟɦɭ ɨɫɬɚɟɬɫɹ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɶ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɪɟɚɥɢɡɚɰɢɸ, ɚ ɬɚɤɠɟ 
ɫɥɚɛɨɟ ɪɚɡɜɢɬɢɟ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɧɟɞɨɫɬɚɬɨɤ ɯɪɚɧɢɥɢɳ. 

ɉɨɞɨɛɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɜɨ ɦɧɨɝɨɦ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɪɚɡɜɢɬɢɟ 
ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ ɤɚɪɬɨɮɟɥɹ. Ɍɚɤ, ɜɵɫɨɤɢɟ ɭɪɨɠɚɢ 2016 ɢ 2017 ɝɨɞɨɜ ɩɨ 
ɩɪɢɱɢɧɟ ɧɟɯɜɚɬɤɢ ɦɨɳɧɨɫɬɟɣ ɩɨ ɯɪɚɧɟɧɢɸ ɩɪɢɜɟɥɢ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ 
ɩɟɪɟɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɡɚɤɨɧɨɦɟɪɧɨɦɭ ɫɧɢɠɟɧɢɸ ɜɧɭɬɪɟɧɧɢɯ ɰɟɧ ɧɚ ɞɚɧɧɭɸ 
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ɩɪɨɞɭɤɰɢɸ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɧɨɝɢɟ ɫɟɥɶɯɨɡɩɪɨɢɡɜɨɞɢɬɟɥɢ ɩɨɧɟɫɥɢ ɫɟɪɶɟɡɧɵɟ 
ɭɛɵɬɤɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ 
ɤɚɪɬɨɮɟɥɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ. 

ɐɟɥɹɦɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɪɯɢɬɟɤɬɭɪɧɵɯ 
ɪɟɲɟɧɢɣ, ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɪɚɦɭ, ɫɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɩɪɨɜɟɪɤɚ 
ɢ ɩɨɞɛɨɪ ɩɪɢɧɹɬɵɯ ɫɟɱɟɧɢɣ ɮɟɪɦɵ ɢ ɤɨɥɨɧɧɵ, ɪɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɤɚɪɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ, ɪɚɡɪɚɛɨɬɤɚ ɨɛɴɟɤɬɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɨɪɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
(ȽɈɋɌɵ, ɋɉ, ɋɌɈ, ɋɇɢɉɵ , ɎȿɊɵ, ȿɇɂɊɵ, ɆȾɋ,ɊȾ) ɢ ɩɪɨɝɪɚɦɦɧɵɟ 
ɤɨɦɩɥɟɤɫɵ Microsoft Office, SCAD, AUTOCAD. 
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1. Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
 1.1 Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 

 
1.1.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɩɨ ɚɞɪɟɫɭ: Ɋɨɫɫɢɹ, Ʉɪɚɫɧɨɹɪɫɤɢɣ 

ɤɪɚɣ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ, ɨɪɢɟɧɬɢɪ ɞ. Ɍɚɬɚɪɫɤɚɹ, ɜ 300 ɦ. ɨɬ ɨɪɢɟɧɬɢɪɚ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɧɚ ɫɟɜɟɪ. 

Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɢ ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɭɸ ɢ 
ɭɞɨɛɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ. 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɢɦɟɟɬ ɤɜɚɞɪɚɬɧɭɸ ɮɨɪɦɭ ɫ ɩɪɢɫɬɪɨɟɧɧɵɦɢ 
ɩɨɦɟɳɟɧɢɹɦɢ, ɬɚɦɛɭɪɚɦɢ ɢ ɷɥɟɤɬɪɨɳɢɬɨɜɨɣ, ɫ ɨɛɳɢɦɢ ɝɚɛɚɪɢɬɧɵɦɢ 
ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ – 28,16 ɯ 24,0ɦ. ȼɵɫɨɬɚ ɡɞɚɧɢɹ ɩɨ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ɤɪɨɜɥɢ 
10,7ɦ.  

Ɉɬɞɟɥɤɚ ɩɨɥɨɜ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ – ɝɪɭɧɬɨɜɤɚ ɞɥɹ ɨɛɟɫɩɵɥɢɜɚɧɢɹ 
ɨɫɧɨɜɚɧɢɣ «ɉɋ-ɝɪɭɧɬ». ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɟɯɫɥɨɣɧɵɯ ɫɬɟɧɨɜɵɯ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɧɚɩɨɥɧɢɬɟɥɟɦ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 
ɬɨɥɳɢɧɨɣ 150 ɦɦ. Ʉɪɨɜɥɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ 
ɡɚɩɨɥɧɟɧɢɟɦ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ ɬɨɥɳɢɧɨɣ 150ɦɦ. 

Ɂɚ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ, ɪɚɜɧɵɣ ɚɛɫɨɥɸɬɧɨɣ 
ɨɬɦɟɬɤɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ 228,4. 

ɇɚ ɭɱɚɫɬɤɟ ɧɟ ɢɦɟɟɬɫɹ ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɟɞɢɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɪɟɟɫɬɪ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) 
ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ. 

 
1.1.2  Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ 
 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ (ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 

ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ) ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɟ, ɫɨ ɫɜɨɟɣ ɩɪɢɥɟɝɚɸɳɟɣ 
ɬɟɪɪɢɬɨɪɢɟɣ.  

ɋɨɨɪɭɠɟɧɢɟ ɨɞɧɨɷɬɚɠɧɨɟ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ +7,000ɦ. 
ȼɵɫɨɬɚ ɬɚɦɛɭɪɚ +3,008 ɦ. Ƚɚɛɚɪɢɬɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 28,16×24,0 ɦ. 

ɉɨɦɟɳɟɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 56.13330.2011 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-03-2001, ɋɉ 
57.13330.2011 ɋɤɥɚɞɫɤɢɟ ɡɞɚɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-04-
2001*.  

ȼɟɥɢɱɢɧɚ ɡɞɚɧɢɹ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɪɚɡɦɟɪɚɦɢ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ.   

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɛɟɡɨɩɚɫɧɵɯ ɢ ɨɬɜɟɱɚɸɳɢɯ ɫɚɧɢɬɚɪɧɨ-
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
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ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɟ ɪɟɠɢɦɵ ɢ ɨɫɜɟɳɟɧɧɨɫɬɶ 
ɩɨɦɟɳɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɚɦ; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɟɞɢɧɢɰɚɦɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɬɢɜɚɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɩɪɢ ɭɛɨɪɨɱɧɵɯ ɪɚɛɨɬɚɯ.   

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɜɯɨɞɧɵɟ ɞɜɟɪɢ ɩɪɢ ɢɯ 
ɨɬɤɪɵɜɚɧɢɢ/ɡɚɤɪɵɜɚɧɢɢ, ɧɚ ɜɯɨɞɚɯ ɜ ɡɞɚɧɢɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɬɚɦɛɭɪɵ. 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ.  

Ɉɛɴɟɦɧɨ - ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ɤɚɪɬɨɮɨɥɟɯɪɚɧɢɥɢɰɚ 
ɩɪɢɧɹɬɵ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɡɞɚɧɢɟ ɛɭɞɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɨɞɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ. ɇɚɯɨɠɞɟɧɢɟ ɩɨɫɟɬɢɬɟɥɟɣ ɜ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɩɨɦɟɳɟɧɢɟ ɨɝɪɚɠɞɟɧɨ ɨɬ ɨɫɧɨɜɧɨɝɨ ɩɨɦɟɳɟɧɢɹ 
ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɩɟɪɟɝɨɪɨɞɤɨɣ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɋ8 ɩɨ 
ɦɟɬɚɥɥɨɤɚɪɤɚɫɭ ɢ ɨɛɪɚɡɭɟɬ ɜɵɬɹɠɧɨɣ ɜɨɡɞɭɯɨɜɨɞ. 

ɉɥɨɳɚɞɶ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɫɨɫɬɚɜɥɹɟɬ 679,5 ɦ2.  
ȼɯɨɞɵ ɜ ɡɞɚɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ. ɋ ɸɠɧɨɣ ɫɬɨɪɨɧɵ 

ɧɚɯɨɞɹɬɫɹ ɜɨɪɨɬɚ ɞɥɹ ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɤɚɪɬɨɮɟɥɹ.   
 
1.1.3  Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɟɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɋɬɟɧɵ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɧɚɩɨɥɧɟɧɢɟɦ ɢɡ 

ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ  ɢ ɧɚɪɭɠɧɵɦɢ ɩɪɨɮɥɢɫɬɚɦɢ,. 
Ʉɪɨɜɥɹ – ɞɜɭɫɤɚɬɧɚɹ, ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ, ɫ ɧɚɪɭɠɧɵɦ ɜɨɞɨɫɬɨɤɨɦ, ɢɡ 

ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ. 

Ɉɤɨɧɧɵɟ ɩɪɨɟɦɵ ɜ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɦɟɸɳɢɟɫɹ ɨɤɧɚ ɧɚ 
ɮɚɫɚɞɟ Ⱥ-Ⱦ - ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɧɟ ɢɦɟɸɬ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɋɥɭɠɚɬ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. ɂɯ 
ɨɬɤɪɵɜɚɧɢɟ/ɡɚɤɪɵɜɚɧɢɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ.. 

Ⱦɜɟɪɢ – ɫɬɚɥɶɧɵɟ ɩɨ ȽɈɋɌ 31173-2016, ɢ ɨɞɧɨɩɨɥɶɧɨɝɨ ɨɬɤɪɵɜɚɧɢɹ. 
ȼɨɪɨɬɚ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɟɤɰɢɨɧɧɵɟ ɢɡ ɫɬɚɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 
ɉɨɥɵ – ɛɟɬɨɧɧɵɟ ɫ ɨɬɞɟɥɤɨɣ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ- ɝɪɭɧɬɨɜɤɨɣ ɞɥɹ 

ɨɛɟɫɩɵɥɢɜɚɧɢɹ ɨɫɧɨɜɚɧɢɣ «ɉɋ-ɝɪɭɧɬ».  
Ɉɬɞɟɥɤɚ ɫɬɟɧ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ.  
ɉɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɬɦɨɫɬɤɚ, ɲɢɪɢɧɨɣ 1,5ɦɟɬɪɚ. 
 
1.1.4  Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ɉɬɞɟɥɤɚ ɩɨɥɨɜ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ – ɝɪɭɧɬɨɜɤɚ ɞɥɹ ɨɛɟɫɩɵɥɢɜɚɧɢɹ 

ɨɫɧɨɜɚɧɢɣ.  Ɉɬɞɟɥɤɚ ɫɬɟɧ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. Ɍɟɯɧɢɱɟɫɤɨɟ ɩɨɦɟɳɟɧɢɟ 
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ɨɝɪɚɠɞɟɧɨ ɨɬ ɨɫɧɨɜɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɩɟɪɟɝɨɪɨɞɤɨɣ ɢɡ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɋ8 ɩɨ ɦɟɬɚɥɥɨɤɚɪɤɚɫɭ ɢ ɨɛɪɚɡɭɟɬ ɜɵɬɹɠɧɨɣ 
ɜɨɡɞɭɯɨɜɨɞ. 

ɋɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 150 ɦɦ ɢ ɩɪɨɮɥɢɫɬɚ 
ɬɨɥɳɢɧɨɣ 0,5ɦɦ. ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɟ ɬɪɟɛɭɸɬ ɨɬɞɟɥɤɢ. 

 
1.1.5  Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 
 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ. ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɩɪɨɟɤɬɟ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 
 
1.1.6  Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɧɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɫɬɨɱɧɢɤɨɜ ɜɢɛɪɚɰɢɢ ɪɹɞɨɦ ɫɨ ɡɞɚɧɢɟɦ ɧɟ ɢɦɟɟɬɫɹ.  

 

1.1.7 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ) 

 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɧɟ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɜ ɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ȼɵɫɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 45ɦ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɧɟ 
ɩɪɟɞɴɹɜɥɹɸɬɫɹ.  

 
1.1.8 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 

ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ – ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ⱦɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɚɹ ɢ ɰɜɟɬɨɜɚɹ ɨɬɞɟɥɤɚ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ 

ɞɚɧɧɵɦ ɩɪɨɟɤɬɨɦ, ɫɨɝɥɚɫɧɨ ɮɢɪɦɟɧɧɨɦɭ ɫɬɢɥɸ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ 
«ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ «Ⱦɚɪɵ Ɇɚɥɢɧɨɜɤɢ». 
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1.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ- ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
 
1.2.1 ɋɜɟɞɟɧɢɹ ɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, 

ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɍɱɚɫɬɨɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧ ɩɨ ɚɞɪɟɫɭ: 

ɝ.Ʉɪɚɫɧɨɹɪɫɤ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ. Ⱥɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ 
228,4ɦ. Ɇɟɫɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɧɢɠɟɧɢɹ ɪɟɥɶɟɮɚ ɧɟ ɨɬɦɟɱɟɧɨ. Ɉɛɴɟɤɬ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɫ ɫɟɜɟɪɚ ɨɬ ɭɱɚɫɬɤɚ ɫɜɨɛɨɞɧɚɹ ɬɟɪɪɢɬɨɪɢɹ ɩɪɟɞɩɪɢɹɬɢɹ (ɫ 
ɪɚɡɦɟɳɟɧɧɨɣ ɫɭɳɟɫɬɜɭɸɳɟɣ ɄɌɉ), ɫ ɡɚɩɚɞɚ ɧɚɯɨɞɹɬɫɹ ɚɧɝɚɪ, ɫ ɸɝɚ – ɡɞɚɧɢɟ 
ɨɯɪɚɧɵ, ɢ ɨɝɪɚɠɞɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɫ ɜɨɫɬɨɤɚ – ɨɝɪɚɠɞɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ.  

ɇɚ ɭɱɚɫɬɤɟ ɧɟ ɢɦɟɟɬɫɹ ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɟɞɢɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɪɟɟɫɬɪ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) 
ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ. ɉɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɤ ɡɟɦɟɥɶɧɨɦɭ ɭɱɚɫɬɤɭ 
ɢɦɟɸɬɫɹ ɫ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɭɱɚɫɬɤɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɦɨɠɧɨ ɩɪɨɟɯɚɬɶ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɦ 
ɩɪɨɟɡɞɚɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɯɨɥɨɞɧɨɣ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɬɟɩɥɵɦ ɥɟɬɨɦ. 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ: 
- ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ (ɹɧɜɚɪɶ) – «ɦɢɧɭɫ» 

16,0°ɋ; 
- ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ (ɢɸɥɶ) –«ɩɥɸɫ» 18,7°ɋ; 
- ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92- 

«ɦɢɧɭɫ» 37°ɋ; 
- ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ- 471 ɦɦ; 
- ɫɭɬɨɱɧɵɣ ɦɚɤɫɢɦɭɦ ɨɫɚɞɤɨɜ- 97 ɦɦ.  
Ɉɫɚɞɤɢ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ ɨɛɪɚɡɭɸɬ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ, ɫɪɟɞɧɹɹ 

ɜɵɫɨɬɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 40 ɫɦ.  
Ɋɚɫɱɟɬɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ: 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 98% – «ɦɢɧɭɫ» 42ºɋ; 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 92%– «ɦɢɧɭɫ» 39ºɋ; 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 98% – «ɦɢɧɭɫ» 40ºɋ; 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 92% – «ɦɢɧɭɫ» 37ºɋ; 
- ɫɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɚɦɩɥɢɬɭɞɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ 
ɦɟɫɹɰɚ –8,4ºɋ. 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɢ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɧɨ ɋɉ 20.13330.2011: 
Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ- Iȼ; 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ- 240 ɤɝ/ɦ2(IV ɫɧɟɝɨɜɨɣ 

ɪɚɣɨɧ); 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ- 38ɤɝ/ɦ2(III  ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ ); 
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Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ- 10ɦɦ( III ɪɚɣɨɧ ); 
Ƚɪɭɧɬɵ ɩɥɨɳɚɞɤɢ ɧɟɡɚɫɨɥɟɧɧɵɟ. Ƚɪɭɧɬɵ ɨɫɧɨɜɚɧɢɹ ɧɟɚɝɪɟɫɫɢɜɧɵ ɢ 

ɫɥɚɛɨɚɝɪɟɫɫɢɜɧɵ ɤ ɛɟɬɨɧɧɵɦ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. ɋɬɟɩɟɧɶ 
ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɪɭɧɬɨɜ ɤ ɫɬɚɥɢ, ɫɜɢɧɰɨɜɨɣ ɢ ɚɥɸɦɢɧɢɟɜɨɣ 
ɨɛɨɥɨɱɤɚɦ ɤɚɛɟɥɹ – ɨɬ ɧɢɡɤɨɣ ɞɨ ɜɵɫɨɤɨɣ.  

Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ- 3.  
 
1.2.2 ɋɜɟɞɟɧɢɹ ɨɛ ɨɫɨɛɵɯ ɩɪɢɪɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɡɟɦɟɥɶɧɵɣ ɭɱɚɫɬɨɤ, 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɂɡ ɮɢɡɢɤɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ ɪɚɡɜɢɬɨ 

ɫɟɡɨɧɧɨɟ ɩɪɨɦɟɪɡɚɧɢɟ ɢ ɦɨɪɨɡɧɨɟ ɩɭɱɟɧɢɟ ɝɪɭɧɬɨɜ. 
ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ ɫɭɝɥɢɧɤɨɜ 

ɩɨɥɭɬɜɟɪɞɵɯ – 1,7 ɦ.  
ɋɟɣɫɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɛɨɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 6 ɛɚɥɥɚɦ. 
Ⱦɪɭɝɢɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɟ ɜɵɹɜɥɟɧɵ. 
 
1.2.3 ɋɜɟɞɟɧɢɹ ɨ ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ 

ɝɪɭɧɬɚ ɜ ɨɫɧɨɜɚɧɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ ɬɟɪɪɢɬɨɪɢɢ ɫɨɫɬɚɜɥɹɟɬ:  
- ɞɥɹ ɫɭɝɥɢɧɤɨɜ ɢ ɝɥɢɧ – 1,74 ɦ;  
- ɞɥɹ ɫɭɩɟɫɟɣ ɢ ɩɵɥɟɜɚɬɵɯ ɩɟɫɤɨɜ – 2,12 ɦ;  
- ɞɥɹ ɩɟɫɤɨɜ ɫɪɟɞɧɢɯ ɢ ɤɪɭɩɧɵɯ – 2,27 ɦ; 
- ɞɥɹ ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɯ ɝɪɭɧɬɨɜ – 2,58 ɦ. 
ɉɨ ɞɚɧɧɵɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɧɚ ɨɫɧɨɜɟ ɜɢɡɭɚɥɶɧɵɯ 

ɧɚɛɥɸɞɟɧɢɣ ɩɪɢ ɛɭɪɟɧɢɢ, ɜ ɪɚɡɜɟɞɚɧɧɨɣ ɬɨɥɳɟ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ (ɂȽɗ): 

ɂȽɗ №1. ɋɭɝɥɢɧɨɤ ɥɟɝɤɢɣ, ɬɜɟɪɞɵɣ, ɩɪɨɫɚɞɨɱɧɵɣ. 
ɂȽɗ №2. ɋɭɝɥɢɧɨɤ ɥɟɝɤɢɣ, ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ, ɧɟɩɪɨɫɚɞɨɱɧɵɣ. 
ɂȽɗ №3. Ƚɥɢɧɚ ɥɟɝɤɚɹ, ɬɜɟɪɞɚɹ, ɧɟɩɪɨɫɚɞɨɱɧɚɹ. 
ɂȽɗ №4. Ƚɪɚɜɢɣɧɨ- ɝɚɥɟɱɧɵɣ ɝɪɭɧɬ. 
 
1.2.4 ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɢɯ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɚɝɪɟɫɫɢɜɧɨɫɬɶ 

ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ ɝɪɭɧɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɬɟɪɢɚɥɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɨɹɜɥɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ ɩɟɪɢɨɞ ɢɡɵɫɤɚɧɢɣ ɨɬɦɟɱɟɧɨ ɧɚ ɝɥɭɛɢɧɟ 

18,8-20,8 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɢɬɚɧɢɟ ɜɨɞɨɧɨɫɧɵɣ ɝɨɪɢɡɨɧɬ ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚ 
ɫɱɟɬ ɢɧɮɢɥɶɬɪɚɰɢɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. Ɋɚɡɝɪɭɡɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɪ.Ɇɢɧɠɭɥɶ ɩɪɨɬɟɤɚɸɳɟɣ ɸɝɨ-ɜɨɫɬɨɱɧɟɟ ɜ 730 ɦ ɨɬ ɭɱɚɫɬɤɚ ɪɚɛɨɬ.    

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜɨɞɚ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɚɹ ɤɚɥɶɰɢɣ-
ɦɚɝɧɢɟɜɚɹ, ɩɪɟɫɧɚɹ, ɫ ɜɨɞɨɪɨɞɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɪɇ 6,94-7,15. 
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ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɥɢɜɧɟɜɵɯ ɞɨɠɞɟɣ, ɢɧɬɟɧɫɢɜɧɨɝɨ 
ɫɧɟɝɨɬɚɹɧɢɹ ɢɥɢ ɜ ɫɥɭɱɚɟ ɧɚɪɭɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ, ɜɨɡɦɨɠɧɨ ɩɨɞɧɹɬɢɟ 
ɭɪɨɜɧɟɣ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ 1,0-1,5 ɦ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜɨɞ ɬɢɩɚ 
«ɜɟɪɯɨɜɨɞɤɚ» ɧɚ ɨɬɦɟɬɤɚɯ ɛɥɢɡɤɢɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɢ  ɜ ɧɚɪɭɲɟɧɧɵɯ ɮɨɪɦɚɯ 
ɪɟɥɶɟɮɚ. 

 
1.2.5 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɯɟɦɵ, ɩɪɢɧɹɬɵɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ- ɤɚɪɤɚɫɧɚɹ. 
Ɉɫɧɨɜɧɵɦɢ ɧɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɤɚɪɤɚɫɚ ɹɜɥɹɸɬɫɹ ɮɟɪɦɵ ɢ 

ɤɨɥɨɧɧɵ.  
Ɇɚɪɤɢ ɫɬɚɥɢ ɞɥɹ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ [15]. 
Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɜɫɟ ɨɬɤɪɵɬɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɤɪɨɦɟ ɨɰɢɧɤɨɜɚɧɧɵɯ, ɨɤɪɚɲɢɜɚɸɬɫɹ ɥɚɤɨɤɪɚɫɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ I ɝɪɭɩɩɵ 
ɫɨɝɥɚɫɧɨ [19]. 

Ⱦɥɹ ɡɚɳɢɬɵ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɡɚɦɚɱɢɜɚɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ ɩɨ ɜɫɟɦɭ 
ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɚ ɨɬɦɨɫɬɤɚ ɲɢɪɢɧɨɣ 1,5 ɦ. 

Ʉɨɥɨɧɧɵ- ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɤɚɬɧɵɯ ɞɜɭɬɚɜɪɨɜ ɩɨ ȽɈɋɌ 26020-83. 
Ɏɚɯɜɟɪɤɨɜɵɟ ɤɨɥɨɧɧɵ- ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɤɚɬɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 8639-82. 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ- ɬɪɟɯɫɥɨɣɧɵɟ ɫɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ- ɩɚɧɟɥɢ ɫ ɭɬɟɩɥɢɬɟɥɟɦ 

ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ ɬɨɥɳɢɧɨɣ 150ɦɦ. 
Ʉɪɨɜɥɹ- ɞɜɭɫɤɚɬɧɚɹ, ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ , ɫ ɧɚɪɭɠɧɵɦ ɜɨɞɨɫɬɨɤɨɦ, ɢɡ 

ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ ɬɨɥɳɢɧɨɣ 150ɦɦ.  

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɢ ɤɪɨɜɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

ɉɪɨɝɨɧɵ ɤɪɨɜɥɢ- ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɤɚɬɧɵɯ ɲɜɟɥɟɪɨɜ ɩɨ ȽɈɋɌ 8240-97. 
Ɉɤɨɧɧɵɟ ɩɪɨɟɦɵ ɜ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɦɟɸɳɢɟɫɹ ɨɤɧɚ ɧɚ 

ɮɚɫɚɞɟ Ⱥ-Ⱦ - ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɧɟ ɢɦɟɸɬ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɋɥɭɠɚɬ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. ɂɯ 
ɨɬɤɪɵɜɚɧɢɟ/ɡɚɤɪɵɜɚɧɢɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ. 

Ⱦɜɟɪɢ– ɫɬɚɥɶɧɵɟ. 
ȼɨɪɨɬɚ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɟɤɰɢɨɧɧɵɟ ɢɡ ɫɬɚɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

ɋɩɟɰɢɮɢɤɚɰɢɢ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

ɉɨɥɵ – ɛɟɬɨɧɧɵɟ ɫ ɨɬɞɟɥɤɨɣ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ- ɝɪɭɧɬɨɜɤɨɣ ɞɥɹ 
ɨɛɟɫɩɵɥɢɜɚɧɢɹ ɨɫɧɨɜɚɧɢɣ «ɉɋ-ɝɪɭɧɬ». ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

Ɉɬɞɟɥɤɚ ɫɬɟɧ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 
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1.2.6 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɟɦɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ 

ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ- ɠɟɫɬɤɢɦ ɡɚɤɪɟɩɥɟɧɢɟɦ ɤɨɥɨɧɧɵ ɜ ɮɭɧɞɚɦɟɧɬɟ, 
ɠɟɫɬɤɨɫɬɶɸ ɩɨɩɟɪɟɱɧɵɯ ɪɚɦ ɤɚɪɤɚɫɚ.  

Ɍɚɤ ɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɜɹɡɢ ɩɨ ɧɢɠɧɢɦ ɩɨɹɫɚɦ ɮɟɪɦɵ ɢ ɫɜɹɡɢ ɦɟɠɞɭ 
ɤɨɥɨɧɧɚɦɢ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɜɟɬɪɚ ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢɡ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɡɚɤɪɟɩɥɟɧɵ ɩɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɤ ɤɨɥɨɧɧɚɦ ɫ ɩɨɦɨɳɶɸ 
ɫɜɚɪɤɢ. 

ɉɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɩɨɞɛɨɪɨɦ ɨɩɬɢɦɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɢ ɩɪɨɱɧɨɫɬɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɋɚɡɦɟɪɵ ɫɟɱɟɧɢɣ ɜɫɟɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɛɵɥɢ ɩɪɢɧɹɬɵ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɫɬɚɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɪɟɛɭɟɦɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɢɡ ɭɫɥɨɜɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ.  

 
1.2.7 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɞɡɟɦɧɨɣ 

ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɏɭɧɞɚɦɟɧɬ – ɡɚɛɢɜɧɵɟ ɫɜɚɢ ɫ ɦɨɧɨɥɢɬɧɵɦ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɥɟɧɬɨɱɧɵɦ 

ɪɨɫɬɜɟɪɤɨɦ. 
ɉɨɞɜɚɥ ɧɟ ɩɪɟɞɭɫɦɚɬɪɟɧ. 
 
1.2.8 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ 

ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɚ ɬɚɤ ɠɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɩ 1.1.2. 
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1.2.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ: ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; ɫɧɢɠɟɧɢɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ; ɝɢɞɪɨɢɡɨɥɹɰɢɸ ɢ 
ɩɚɪɨɢɡɨɥɹɰɢɸ ɩɨɦɟɳɟɧɢɣ; ɫɧɢɠɟɧɢɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ; ɭɞɚɥɟɧɢɟ 
ɢɡɛɵɬɤɨɜ ɬɟɩɥɚ; ɫɨɛɥɸɞɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ 
ɢɧɵɯ ɢɡɥɭɱɟɧɢɣ; ɫɨɛɥɸɞɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ; 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
ɋɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ.  
ɉɪɢɧɹɬɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦ 

ɪɚɫɱɟɬɨɦ. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
ɋɧɢɠɟɧɢɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ. 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɡɚɳɢɬɟ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɫɬɨɱɧɢɤɨɜ ɜɢɛɪɚɰɢɢ ɪɹɞɨɦ 
ɫɨ ɡɞɚɧɢɟɦ ɧɟ  ɢɦɟɟɬɫɹ. 

ɋɧɢɠɟɧɢɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɧɟ ɬɪɟɛɭɸɬɫɹ, ɬ.ɤ. ɧɟɬ 

ɢɫɬɨɱɧɢɤɚ ɜɨɡɞɟɣɫɬɜɢɹ. 
ɋɨɛɥɸɞɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ ɢɧɵɯ ɢɡɥɭɱɟɧɢɣ. 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɢɡɥɭɱɟɧɢɣ ɧɟ 

ɬɪɟɛɭɟɬɫɹ. 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ – III. 
Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ɏ5.3. 
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ1. 
Ʉɚɬɟɝɨɪɢɹ ɡɞɚɧɢɹ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ⱦ 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɡɞɚɧɢɢ ɧɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 22.07.2008 ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»[7]. 

 
1.2.10 Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɥɨɜ, ɤɪɨɜɥɢ, 

ɩɨɞɜɟɫɧɵɯ ɩɨɬɨɥɤɨɜ, ɩɟɪɟɝɨɪɨɞɨɤ, ɚ ɬɚɤɠɟ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 
 
ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ ɜɵɩɨɥɧɟɧɚ 

ɫɨɝɥɚɫɧɨ ɮɢɪɦɟɧɧɨɦɭ ɫɬɢɥɸ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ 
ɩɪɟɞɩɪɢɹɬɢɟ «Ⱦɚɪɵ Ɇɚɥɢɧɨɜɤɢ». 

Ʉɪɨɜɥɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɢɡ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ. 

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
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1.2.11 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɪɚɡɪɭɲɟɧɢɹ 

 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 27751-2014 «ɇɚɞɟɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɫɧɨɜɚɧɢɣ». 

Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɪɚɡɪɭɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ: 

- ɋɉ 22.13330.2016 «Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»; 
- ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ»; 
- ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ»; 
- ɋɉ 28.13330.2012 «Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ»; 
- ɋɉ 17.13330.2017 «Ʉɪɨɜɥɢ». 
 
1.2.12 Ɉɩɢɫɚɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɨɬɞɟɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ 
ɬɚɤɠɟ ɩɟɪɫɨɧɚɥɚ (ɠɢɬɟɥɟɣ) ɨɬ ɨɩɚɫɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ 

 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɢɫɬɤɭ 

ɬɟɪɪɢɬɨɪɢɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɫɨɛɨɣ ɫɧɹɬɢɟ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɢ ɞɟɦɨɧɬɚɠ 
ɧɟɧɭɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɇɨɳɧɨɫɬɶ ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɫɨɫɬɚɜɥɹɟɬ 0,2 
ɦ. Ɉɛɴɟɦ ɫɪɟɡɚɟɦɨɝɨ ɝɪɭɧɬɚ – 404,0 ɦ3.   

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɋɉ 47.13330.2012 ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɭɱɚɫɬɤɚ ɪɚɛɨɬ ɨɬɧɨɫɹɬɫɹ 
ɤɨ II ɤɚɬɟɝɨɪɢɢ ɫɥɨɠɧɨɫɬɢ ɩɨ ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ. ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɥɨɳɚɞɤɢ, ɫɨɝɥɚɫɧɨ ɋɉ 14.13330.2011, ɫɨɫɬɚɜɥɹɟɬ 6 ɛɚɥɥɨɜ. 

Ƚɪɭɧɬɵ ɨɬɧɨɫɹɬɫɹ ɤ II ɤɚɬɟɝɨɪɢɢ ɩɨ ɫɟɣɫɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ. Ƚɪɭɧɬɨɜɵɟ 
ɜɨɞɵ ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɢɡɵɫɤɚɧɢɣ ɞɨ ɝɥɭɛɢɧɵ 16,0 ɦ ɧɟ ɜɫɤɪɵɬɵ.  

Ɇɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ, ɱɪɟɡɦɟɪɧɨ ɩɭɱɢɧɢɫɬɵɯ ɢ ɞɪɭɝɢɯ ɝɪɭɧɬɨɜ, 
ɩɨɞɥɟɠɚɳɢɯ ɡɚɦɟɧɟ, ɧɚ ɩɥɨɳɚɞɤɟ ɧɟ ɜɵɹɜɥɟɧɨ.   

ɉɪɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ I ɬɢɩɚ ɧɟɨɛɯɨɞɢɦɨ ɭɩɥɨɬɧɢɬɶ ɬɹɠɟɥɵɦɢ ɬɪɚɦɛɨɜɤɚɦɢ 
ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɟɝɨ ɩɪɨɫɚɞɨɱɧɵɯ ɫɜɨɣɫɬɜ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. Ⱦɥɹ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɡɚɦɚɱɢɜɚɧɢɹ ɩɪɨɫɚɞɨɱɧɵɯ ɝɪɭɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ ɨɬɦɨɫɬɤɢ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɢ ɨɬɜɨɞ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ.   

Ɂɚɳɢɬɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɨɬ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɪɟɲɟɧɚ ɦɟɬɨɞɚɦɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɚɧɢɪɨɜɤɢ. Ɉɬɜɨɞ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɭɤɥɨɧɭ ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ ɩɥɨɳɚɞɨɤ ɢ 
ɩɪɨɟɡɞɨɜ ɜ ɫɬɨɪɨɧɭ ɩɨɧɢɠɟɧɧɨɝɨ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ.   

ɋ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧ ɨɬ ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ 
ɞɪɟɧɚɠɧɚɹ ɫɟɬɶ ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ ɜɨɞ ɫɨ ɫɬɨɪɨɧɵ ɩɨɜɵɲɟɧɧɨɝɨ 
ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ. 
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ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɨɧɬɭɪɚɯ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ 
ɬɟɪɪɢɬɨɪɢɢ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɮɢɡɢɤɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɢɡɭɚɥɶɧɨ 
ɧɟ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ.  

Ɍɚɤ ɤɚɤ ɬɟɪɪɢɬɨɪɢɹ ɧɚɯɨɞɢɬɫɹ ɜɧɟ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɩɚɜɨɞɤɨɜɵɦɢ ɜɨɞɚɦɢ, 
ɧɟ ɩɨɞɜɟɪɠɟɧɚ ɪɚɡɦɵɜɭ ɢ ɨɬɫɭɬɫɬɜɭɸɬ ɨɩɚɫɧɵɟ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɬɨ ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ ɢɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɩɚɫɧɵɯ 
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
2.1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ  
 
Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɡɞɚɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɨɩɢɫɚɧɵ ɜ «Ⱥɪɯɢɬɟɤɬɭɪɧɨɦ ɪɚɡɞɟɥɟ» ɞɚɧɧɨɣ ɡɚɩɢɫɤɢ. Ɂɞɚɧɢɟ ɨɞɧɨɷɬɚɠɧɨɟ 
ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜ ɩɥɚɧɟ ɫ ɪɚɡɦɟɪɚɦɢ 28,16ɯ24,13ɦ ɢ ɜɵɫɨɬɨɣ 10,7 ɦ.  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ ɩɪɢɜɨɞɹɬ ɤ 
ɪɚɫɱɟɬɧɨɣ, ɜ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɢɧɵ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ ɢ ɨɬɞɟɥɶɧɵɯ 
ɢɯ ɭɱɚɫɬɤɨɜ ɫ ɨɬɥɢɱɚɸɳɢɦɢɫɹ ɫɟɱɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɢɡɝɢɛɧɵɟ ɢ ɨɫɟɜɵɟ 
ɠɟɫɬɤɨɫɬɢ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɱɚɫɬɤɨɜ. Ɂɚ ɨɫɢ ɫɬɟɪɠɧɟɣ, ɡɚɦɟɧɹɸɳɢɯ ɤɨɥɨɧɧɵ, 
ɭɫɥɨɜɧɨ ɩɪɢɧɢɦɚɸɬ ɥɢɧɢɢ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɣ ɤɨɥɨɧɧ, ɧɨ ɬɚɤ ɤɚɤ ɢɯ 
ɩɨɥɨɠɟɧɢɟ ɡɚɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɨ, ɬɨ ɨɫɢ ɫɬɟɪɠɧɟɣ ɧɚɩɪɚɜɥɹɸɬ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ 
ɨɫɹɦ ɫɟɱɟɧɢɣ ɤɨɥɨɧɧ 

Ɋɚɫɱёɬ ɪɚɦɵ ɜɵɩɨɥɧɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɟɤɬɧɨ- ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ  
SCAD, ɪɟɚɥɢɡɭɸɳɟɣ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
 

Ɋɢɫɭɧɨɤ 2.1- Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ 
 
2.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɦɭ 
 
ɉɨɩɟɪɟɱɧɭɸ ɪɚɦɭ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ- ɨɬ ɜɟɫɚ 

ɧɟɫɭɳɢɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ, ɜɪɟɦɟɧɧɵɟ- ɨɬ ɫɧɟɝɚ ɢ ɜɟɬɪɚ. 
 
2.2.1 ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ 
 
ɉɨɞɫɱɟɬ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.1.  
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Ɍɚɛɥɢɰɚ 2.1- ɇɚɝɪɭɡɤɢ ɧɚ ɫɬɪɨɩɢɥɶɧɭɸ ɮɟɪɦɭ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ  
№ 
ɩ/ɩ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

1 2 3 4 5 
1 Ɍɪɟɯɫɥɨɣɧɚɹ ɤɪɨɜɟɥɶɧɚɹ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɫ 
ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ 

0,35 1,2 0,42 

2 ɉɪɨɝɨɧɵ ɩɪɨɤɚɬɧɵɟ 6ɦ 0,06 1,05 0,063 
ɂɬɨɝɨ: 0,41  0,483 

 
Ɋɚɫɱɟɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ. ɦ ɪɚɦɵ: 
ݍ  = ሺݍ଴/ cos ሻߙ ∙  (2.1)                                                                                    ,ܤ
 

ɝɞɟ ߙ- ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ. ɉɪɢ ɭɤɥɨɧɚ ɤɪɨɜɥɢ i< 1/8 ɦɨɠɧɨ 
ɩɪɢɧɢɦɚɬɶ cos ߙ ≈ ͳ; ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ i= 20%, ɱɬɨ ɛɨɥɶɲɟ 1/8. ݍ଴- ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2; 

B- ɲɚɝ ɤɨɥɨɧɧ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: ݍ଴ = Ͳ,ͻˍʜ/ˏଶ; cos ʹͲ° = Ͳ,ͻͶ; ȼ= 6ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.1), ɩɨɥɭɱɚɟɦ 
ݍ  = ቀ଴,ସ଼ଷ଴,ଽସ ቁ ∙ ͸ = ͵,Ͳͺ ˍʜ/ˏ. 

  
ɇɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧ, ɤɨɥɨɧɧɵ ɢɡ ɞɜɭɬɚɜɪɚ 26Ʉ1: 
௞ܩ  = ݉ ∙ ௙ߛ ∙ ݈ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ,                                                                         (2.2) 
 

   ɝɞɟ m –ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɞɜɭɬɚɜɪɚ; ߛ௙- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; 
l- ɞɥɢɧɚ ɤɨɥɨɧɧɵ; 
ɉɪɢɧɢɦɚɟɦ: m= 65,2 ɤɝ/ɦ;  ߛ௙= 1,05;  l= 7,6ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.2), ɩɨɥɭɱɚɟɦ ܩ௞ = ͸ͷ,ʹ ∙ ͳ,Ͳͷ ∙ ͹,͸ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͷ,ͳ ˍʜ; 
 
ɋɬɟɧɵ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. ȼ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ 

ɜɵɫɬɭɩɚɟɬ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ. ȼɧɟɲɧɢɟ  ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɥɢɫɬɵ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɣ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ. 

Ɋɚɫɤɥɚɞɤɚ ɩɚɧɟɥɟɣ- ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ. Ɋɚɡɦɟɪɵ ɩɚɧɟɥɟɣ: ɞɥɢɧɚ- 6000ɦɦ; 
ɲɢɪɢɧɚ- 1190ɦɦ; ɬɨɥɳɢɧɚ- 150ɦɦ. 

ɇɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2- ɇɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ. 
№ 
ɩ/ɩ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

1 2 3 4 5 
1 Ɍɪɟɯɫɥɨɣɧɚɹ ɫɬɟɧɨɜɚɹ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ, 
ɬɨɥɳɢɧɨɣ 150ɦɦ 

0,24 1,2 0,288 

ɂɬɨɝɨ: 0,24  0,288 
 
ɇɚɝɪɭɡɤɚ  ɨɬ ɜɟɫɚ ɫɬɟɧɵ: 
௦ܩ  = Ͳ,ʹͺͺ ∙ ሺܪ − ͳ,ʹሻ ∙ ͸,                                                                           (2.3) 
 

ɝɞɟ ɇ- ɜɵɫɨɬɚ ɡɞɚɧɢɹ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: ɇ= 10,7ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.3), ɩɨɥɭɱɚɟɦ 
௦ܩ  = Ͳ,ʹͺͺ ∙ ሺͳͲ,͹ − ͳ,ʹሻ ∙ ͸ = ͳ͸,Ͷʹˍʜ; 
௦ܯ  = ௦ܩ ∙ ݈,                                                                                                    (2.4) 
 

ɝɞɟ ݈ = Ͳ,ͷ ∙ ͳͷͲ + ʹͲ + Ͳ,ͷ ∙ ʹͷͷ = ͳʹ͹,ͷˏˏ- ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɢɥɨɠɟɧɢɹ 
ɫɢɥɵ  ܩ௦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɫɱɟɬɧɨɣ ɨɫɢ ɪɚɦɵ. 

ɉɪɢɧɢɦɚɟɦ: ܩ௦= 16,42ɤɇ;  l= 127,5ɦɦ= 0,1275ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.4), ɩɨɥɭɱɚɟɦ 
௦ܯ  = ͳ͸,Ͷʹ ∙ Ͳ,ͳʹ͹ͷ = ʹ,Ͳͻˍʜ ∙ ˏ; 
 
ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧ ɢ ɫɬɟɧ. 
ܩ  = ௞ܩ +  ௦,                                                                                                 (2.5)ܩ
 

ɝɞɟ  ܩ௞- ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧ, ɤɇ; ܩ௦- ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧ, ɤɇ; 
ɉɪɢɧɢɦɚɟɦ: ܩ௞= 5,1 ɤɇ; ܩ௦ = ͳ͸,Ͷʹɤɇ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.5), ɩɨɥɭɱɚɟɦ 
ܩ  = ͷ,ͳ + ͳ͸,Ͷʹ = ʹͳ,ͷʹ ˍʜ. 
 
Ɂɚɝɪɭɠɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ ɩɨɫɬɨɹɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɩɨɤɚɡɚɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2- ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɦɭ (ɤɇ)  

 
ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 
Ɋɢɫɭɧɨɤ 2.3- ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ (ɤɇ) 

 
2.2.2 ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ 
 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
Ɋɚɫɱɟɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɟ ȼɟɫɬ 21.1.9.3. 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ "ɋɉ 20.13330.2016". 
ɋɬɪɨɹɳɟɟɫɹ ɡɞɚɧɢɟ ɢɥɢ ɫɨɨɪɭɠɟɧɢɟ. 

 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 

Ɇɟɫɬɧɨɫɬɶ 
ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ III   
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 1,5 ɤɇ/ɦ2 
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ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
Ɍɢɩ ɦɟɫɬɧɨɫɬɢ B - Ƚɨɪɨɞɫɤɢɟ 

ɬɟɪɪɢɬɨɪɢɢ, ɥɟɫɧɵɟ 
ɦɚɫɫɢɜɵ ɢ ɞɪɭɝɢɟ 

ɦɟɫɬɧɨɫɬɢ, ɪɚɜɧɨɦɟɪɧɨ 
ɩɨɤɪɵɬɵɟ 

ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɜɵɫɨɬɨɣ 
ɛɨɥɟɟ 10 ɦ 

 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɹɧɜɚɪɹ 

-20 °C 

Ɂɞɚɧɢɟ 

 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ H 10,7 ɦ 
ɒɢɪɢɧɚ ɡɞɚɧɢɹ B 24,13 ɦ 
h 3,3 ɦ 15,376  ߙ ɝɪɚɞ 
L 24 ɦ 
ɇɟɭɬɟɩɥɟɧɧɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ ɫ 
ɩɨɜɵɲɟɧɧɵɦ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ 

ɇɟɬ  

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ߛ௙ 

1,4  
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Ɍɚɤ ɤɚɤ ɜɧɟɲɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɮɟɪɦɭ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɩɪɨɝɨɧɵ, ɬɨ 

ɩɪɢɤɥɚɞɵɜɚɟɦ ɜ ɜɢɞɟ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɧɚɝɪɭɡɤɢ  
ɇɚ ɫɪɟɞɧɢɟ ɩɪɨɝɨɧɵ ɞɟɣɫɬɜɭɟɬ: 
 ʟ = ܵ଴ ∙ ͵ˏ = ʹ,ͳ ∙ ͵ = ͸,͵ˏ; 
 
ɇɚ ɤɪɚɣɧɢɟ ɩɪɨɝɨɧɵ: 
 ʟ = ܵ଴ ∙ ͵ˏ = ʹ,ͳ ∙ ͳ,ͷ = ͵,ͳͷˏ. 
 
Ɂɚɝɪɭɠɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɨɣ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 2.4, 2.5. 

 
Ɋɢɫɭɧɨɤ 2.4- ɉɨɥɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɚɦɭ (ɤɇ) 

 
Ɋɢɫɭɧɨɤ 2.5- ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɚɦɭ ɫ ɭɱɟɬɨɦ ɫɧɟɝɨɜɨɝɨ ɦɟɲɤɚ (ɤɇ) 

  𝜇 = Ͳ,͹ͷ 

𝜇 = ͳ,ʹͷ 
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ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 
Ɋɚɫɱɟɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɟ ȼɟɫɬ 21.1.9.3. 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ "ɋɉ 20.13330.2016" 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ III  
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

0,38 ɤɇ/ɦ2 

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

ɪɚɜɧɨɦɟɪɧɨ ɩɨɤɪɵɬɵɟ 
ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 10 ɦ 

Ɍɢɩ ɫɨɨɪɭɠɟɧɢɹ Ɉɞɧɨɩɪɨɥɟɬɧɵɟ ɡɞɚɧɢɹ ɛɟɡ ɮɨɧɚɪɟɣ 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ ɇɚɜɟɬɪɟɧɧɚɹ ɫɬɟɧɚ (D) 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 

1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
 

 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

0 0,2 0,28 
0,5 0,2 0,28 
1 0,2 0,28 

1,5 0,2 0,28 
2 0,2 0,28 

2,5 0,2 0,28 
3 0,2 0,28 
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ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

3,5 0,2 0,28 
4 0,2 0,28 

4,5 0,2 0,28 
5 0,2 0,28 

5,5 0,2 0,28 
6 0,2 0,28 

6,5 0,2 0,28 
7 0,2 0,28 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ɂɚɜɟɬɪɟɧɧɚɹ ɫɬɟɧɚ (E) 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 

1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
 

 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

0 -0,12 -0,17 
0,5 -0,12 -0,17 
1 -0,12 -0,17 

1,5 -0,12 -0,17 
2 -0,12 -0,17 

2,5 -0,12 -0,17 
3 -0,12 -0,17 

3,5 -0,12 -0,17 
4 -0,12 -0,17 

4,5 -0,12 -0,17 
5 -0,12 -0,17 
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ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

5,5 -0,12 -0,17 
6 -0,12 -0,17 

6,5 -0,12 -0,17 
7 -0,12 -0,17 

 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (F) ɜɚɪɢɚɧɬ 1 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 2,06 ɦ 
b 5,15 ɦ 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :-0,22 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :-0,31*6= -1,86 ɤɇ/ɦ2 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (F) ɜɚɪɢɚɧɬ 2 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 1,4 
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ɉɚɪɚɦɟɬɪɵ 
ɧɚɝɪɭɡɤɟ ߛ௙ 
 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 2,06 ɦ 
b 5,15 ɦ 

 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :0,05 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :0,07 *6=0,42 ɤɇ/ɦ2 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (H) ɜɚɪɢɚɧɬ 1 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 9,94 ɦ 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :-0,07 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :-0,1*6= -0,6 ɤɇ/ɦ2 
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ɉɚɪɚɦɟɬɪɵ 
ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (H) ɜɚɪɢɚɧɬ 2 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 9,94 ɦ 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :0,05 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :0,07 *6= 0,42ɤɇ/ɦ2 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (I) 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 2,06 ɦ 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :-0,1 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :-0,14*6= -0,84 ɤɇ/ɦ2 
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ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (J) 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 9,94 ɦ 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :-0,25 ɤɇ/ɦ2; 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :-0,35*6=2,1 ɤɇ/ɦ2; 
Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ ɦɨɞɟɥɢɪɭɟɬɫɹ ɧɚ ɩɥɨɫɤɨɫɬɢ , ɬɨ 

ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɩɪɟɨɛɪɚɡɭɟɦ ɜ ɪɚɜɧɨɦɟɪɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚ ɫɬɟɪɠɧɢ ɫ ɲɚɝɨɦ 6ɦ. 
 

2.3 Ɋɚɫɱɟɬɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɫɢɥɢɣ 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɧɚ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ:  
1. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɩɨɥɧɚɹ; 
2. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɫ ɭɱɟɬɨɦ ɫɧɟɝɨɜɨɝɨ ɦɟɲɤɚ; 
3. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɜɟɬɪɨɜɚɹ 

ɧɚɝɪɭɡɤɚ; 
4. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɩɨɥɧɚɹ; ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ; 
5. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɫ ɭɱɟɬɨɦ ɫɧɟɝɨɜɨɝɨ ɦɟɲɤɚ; ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
 
2.4 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɟɞɟɦ ɜ ɩɪɨɝɪɚɦɦɟ SCAD. 
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ɗɩɸɪɵ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɪɚɦɵ ɨɬ ɧɟɜɵɝɨɞɧɨɝɨ ɪɚɫɱɟɬɧɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ (5 ɤɨɦɛɢɧɚɰɢɹ)  ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.6, 2.7, 2.8. 
 

 
Ɋɢɫɭɧɨɤ 2.6- ɗɩɸɪɵ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ N(ɤɇ) ɨɬ 

ɪɚɫɱɟɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 

 
Ɋɢɫɭɧɨɤ 2.7- ɗɩɸɪɵ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ Ɇ(ɤɇ*ɦ) ɨɬ 

ɪɚɫɱɟɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
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Ɋɢɫɭɧɨɤ 2.8- ɗɩɸɪɵ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ Q(ɤɇ) ɨɬ 

ɪɚɫɱɟɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
 

ɋɯɟɦɚ ɞɟɮɨɪɦɚɰɢɣ ɢ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ ɨɬ 
ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.9, 2.10, 2.11. 

Ɋɢɫɭɧɨɤ 2.9- Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɪɚɦɵ 

 
Ɋɢɫɭɧɨɤ 2.10- Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ X (ɦɦ) ɜ ɭɡɥɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
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Ɋɢɫɭɧɨɤ 2.11- Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ Z (ɦɦ) ɜ ɭɡɥɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
 
2.5 Ɋɚɫɱɟɬ ɤɨɥɨɧɧɵ 
 
ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɪɚɫɱɟɬɚɦ SCAD ɫ ɩɨɦɨɳɶɸ 

ɩɨɫɬɪɨɰɟɫɫɨɪɚ ɫɬɚɥɶ, ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ. 
Ɍɢɩ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ- ɩɪɨɤɚɬɧɵɣ ɞɜɭɬɚɜɪ ɩɨ ȽɈɋɌ 26020-83, 

26Ʉ1; 
ɋɬɚɥɶ- C255; 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 8 ɦ; 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ- 180 - 60ߙ; 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ- 300; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ- 1; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ- 1; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OZ1- 1,96; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OY1 - 0,7; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 8 ɦ; 
ɋɟɱɟɧɢɟ- ɞɜɭɬɚɜp ɤɨɥɨɧɧɵɣ (Ʉ) ɩɨ ȽɈɋɌ 26020-83  40Ʉ2; 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.12 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ My 

0,65 

ɩɩ.5.12,5.18 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ 
ɫɢɥɵ Qz 

0,09 

ɩɩ.5.24,5.25 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ 
ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ 
ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ 

0,66 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ 
ɩɥɨɫɤɨɫɬɢ XOY (XOU) 0,02 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ 
ɩɥɨɫɤɨɫɬɢ XOZ (XOV) ) 0,03 

ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ 
ɫɠɚɬɢɢ/ɪɚɫɬɹɠɟɧɢɢ 

0,02 

ɩ. 5.14* ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɪɢɜɟɞɟɧɧɵɦ 
ɧɚɩɪɹɠɟɧɢɹɦ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ 
ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɢ 
ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ 

0,51 

ɩ.5.15 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɫɤɨɣ ɮɨɪɦɵ ɢɡɝɢɛɚ 0,65 
ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ 

XOY 
0,37 

ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ 
XOZ 

0,6 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,66 - ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ 

ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ. 
  

2.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɛɚɡɵ ɤɨɥɨɧɧɵ 
 
Ⱦɥɹ ɤɨɥɨɧɧɵ I 40Ʉ2 ɩɪɨɟɤɬɢɪɭɟɦ ɛɚɡɭ  ɬɢɩ ɛɚɡɵ – ɠɟɫɬɤɢɣ; ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɡɚɤɪɟɩɥɟɧɢɸ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ. 
Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɮɭɧɞɚɦɟɧɬ N = -99,41 ɤɇ. 
Ɇɚɬɟɪɢɚɥ ɮɭɧɞɚɦɟɧɬɚ – ɛɟɬɨɧ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ ȼ15 ɫ ɪɚɫɱɟɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ܴ௕  =  Ͳ,ͺͷ ʜ/˔ˏଶ  [3, ɩɪɢɥ. ɂ, ɬɚɛɥ. ɂ3]. 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɨɩɨɪɧɨɣ ɩɥɢɬɵ: 
 
௥௘௤ܣ  =  ேோ್,೗೚೎,                                                                                                (2.6) 

 
ɝɞɟ ܴ௕,௟௢௖  =  𝛹௕,௟௢௖ ∙  ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɦɹɬɢɸ.  

Ɂɞɟɫɶ 𝛹௕,௟௢௖ = √ 𝐴೑𝐴೛೗య
 -  ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɟɥɢɱɟɧɢɹ ܴ௕, ɡɚɜɢɫɹɳɢɣ ɨɬ 

ɨɬɧɨɲɟɧɢɹ ɩɥɨɳɚɞɢ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ ɤ ɩɥɨɳɚɞɢ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɢ 



34 

 

ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɛɨɥɟɟ 1,5.  
ɉɭɫɬɶ 𝛹௕,௟௢௖ = ͳ,Ͷ, ɬɨɝɞɚ  ܴ௕,௟௢௖ = ͳ,Ͷ ∙ Ͳ,ͺͷ =  ͳ,ͳͻ ˍʜ/˔ˏଶ.   

 A୰ୣ୯ = ଽଽ,ଵ ଵ,ଵଽ = ͺ͵,ͷͶɦ2. 

ɒɢɪɢɧɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ: 
 
ȼ = bf + 2 · ttr + 2 · c = 400 + 2 · 10 + 2 · 65 = 550 ɦɦ,                               (2.7) 
 
ɝɞɟ b୤ = ͶͲͲ ˏˏ − ɲɢɪɢɧɚ ɩɨɥɤɢ ɤɨɥɨɧɧɵ; ttr = 10 ɦɦ – ɬɨɥɳɢɧɚ 

ɬɪɚɜɟɪɫɵ;  
ɫ = 65 ɦɦ – ɜɵɥɟɬ ɤɨɧɫɨɥɢ ɩɥɢɬɵ. 
Ⱦɥɢɧɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ: 

=














+


+


=

locb,

2

locb,locb, RB
M6

RB2
N

RB2
NL

23,68
99,41

1,1955
1047,9646

1,195521,19552
99,41 22

=









+


+


= ɫɦ.                                        (2.8) 

 

ɉɪɢɧɢɦɚɟɦ ɨɩɨɪɧɭɸ ɩɥɢɬɭ ɪɚɡɦɟɪɨɦ 550ɯ690 ɦɦ ;  
ɪɚɡɦɟɪɵ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ 900ɯ1200 ɦɦ, ɬɚɤ ɤɚɤ ψ b 3

plf /AA=

ɢɥɢ 1,43 = fA /(55ɯ69). Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ fA = 10413,48 ɫɦ4. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɨɩɨɪɧɨɣ ɩɥɢɬɵ 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɛɟɬɨɧɟ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɨɩɨɪɧɨɣ ɩɥɢɬɨɣ 
 

=


+


=
2

6
max

LB

M

LB

N
 

2

2

6955

101047,4966

6955

1041,99



−

−

                                  
(2.9) 𝜎௠௔௫= –0,026 – 11,38 =  – 11,41 ɇ/ɦɦ2;                                    

 
35,1138,11026,0min =+−=  ɇ/ɦɦ2. 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɭɱɚɫɬɤɟ ɷɩɸɪɵ ɫɠɚɬɢɹ : 
 

397,1114,5)/69(69)35,11(11,4135,11ı1 =−−+= ɇ/ɦɦ2;                         (2.10) 
 

395,112,0)/69-5,14(69)35,11(11,4135,11ı2 =−−+= ɇ/ɦɦ2.                  (2.11) 
 
Ɉɩɪɟɞɟɥɢɦ ɢɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɧɚ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɚɯ ɩɥɢɬɵ: 
 -ɭɱɚɫɬɨɤ 1 (ɤɨɧɫɨɥɶɧɵɣ ɫɜɟɫ ɫ = 65 ɦɦ): 
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1,24
2

5,61041,11
2

cıɆ
212

max
1 ===

−
ɤɇ ɫɦ;                                         (2.12) 

-ɭɱɚɫɬɨɤ 2 (ɩɥɢɬɚ, ɨɩɟɪɬɚɹ ɧɚ 3 ɫɬɨɪɨɧɵ); ɨɬɧɨɲɟɧɢɟ ɡɚɤɪɟɩɥɟɧɧɨɣ 
ɫɬɨɪɨɧɵ ɩɥɢɬɵ ɤ ɫɜɨɛɨɞɧɨɣ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɟɛɪɚ 145/400 = 0,36 < 0,5. 

 

95,119
2

5,141041,11Ɇ
21

2 ==
−

 ɤɇ ɫɦ;                                                     (2.13) 

 
-ɭɱɚɫɬɨɤ 3 (ɩɥɢɬɚ, ɨɩɟɪɬɚɹ ɧɚ 4 ɫɬɨɪɨɧɵ); ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɵ ɤ 

ɛɨɥɟɟ ɤɨɪɨɬɤɨɣ b/a = 360/387 = 0,9; ɦɨɦɟɧɬ ɩɨɞɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɦ,кɇ17,2110397,110,048aıαM 212
f13 7,38 = == −

                         (2.14) 
ɝɞɟ α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [3, ɩɪɢɥ. ɂ, ɬɚɛɥ. ɂ.4]. 
 f =11,397 ɇ/ɦɦ2 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɭɱɚɫɬɤɟ 

ɩɥɢɬɵ;  
ɚ = 190,5 ɦɦ – ɤɨɪɨɬɤɚɹ ɫɬɨɪɨɧɚ ɭɱɚɫɬɤɚ. 
Ɍɨɥɳɢɧɭ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɧɚɯɨɞɢɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ Ɇ2 

 

9,4
1,210240

95,1916
ȖR

M6
t

1
cy

max
pl =


=


=

−
ɫɦ.                                                    (2.15) 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɨɩɨɪɧɨɣ ɩɥɢɬɵ 50 ɦɦ (ɫɬɚɥɶ ɩɨ ȽɈɋɌ 19903-74*). 
Ɋɚɫɱёɬ ɬɪɚɜɟɪɫɵ 
ɇɚɡɧɚɱɚɟɦ ɜɵɫɨɬɭ ɬɪɚɜɟɪɫɵ htr = 300 ɦɦ ɢ ɩɪɨɜɟɪɹɟɦ ɟɟ ɩɪɨɱɧɨɫɬɶ ɧɚ 

ɢɡɝɢɛ ɢ ɫɪɟɡ, ɤɚɤ ɩɪɨɱɧɨɫɬɶ ɨɞɧɨɩɪɨɥɟɬɧɨɣ ɛɚɥɤɢ ɫ ɤɨɧɫɨɥɹɦɢ, 
ɨɩɢɪɚɸɳɢɦɢɫɹ ɧɚ ɩɨɥɤɢ ɤɨɥɨɧɧɵ: 
 

04,22
301

1067,33056
W
M6ı

2
tr

tr =


== ɇ/ɦɦ2 < Ry ɫȖ =240ɇ/ɦɦ2;                 (2.16) 

 

74,22
301

107,4541,5
A

Q1,5Ĳ
tr

tr =


==  ɇ/ɦɦ2 < 124058,0 = csR   

   =139,2ɇ/ɦɦ2;                                                                                            (2.17)   

Ɂɞɟɫɶ 

=−+=+= 1105,0)397,1141,11(5,14555,00,5)ı(ıbB0,5Q 1max1tr  
       =454,7ɤɇ;                                                                                             (2.18) 
 

67,330527,77,454yQM 0trtr === ɤɇ ɫɦ;                                             (2.19) 
 

Ɂɞɟɫɶ 25,7
)41,11397,11(3

)41,112397,11(5,14

)ı(ı3

)ı2(ıb
y

max1

max11
0 =

+
+=

+
+

= ɫɦ.              (2.20) 
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Ʉɚɬɟɬ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɬɪɚɜɟɪɫɭ ɤ ɩɨɥɤɚɦ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɟɦ kf =8 ɦɦ. 
 

ɉɪɢ 11,1
5,16605,1

2159,0
Rȕ
Rȕ

wzz

wff =

=




>1;                                                             (2.21) 

 
Ɂɞɟɫɶ Rwz=0,45 5,6617030,45Run == ɇ/ɦɦ2; 
Ɋɚɫɱёɬ ɜɟɞɟɦ ɧɚ ɫɪɟɡ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ. 
ɉɪɨɱɧɨɫɬɶ ɲɜɨɜ ɩɪɨɜɟɪɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

72,33
36,24

107,454
74,117

1067,3305
A
Q

W
M 222

wz

tr

2

wz

tr =+=+ 



































 /ɦɦ2 <

5,166= cwzR   ɇ/ɦɦ2.                                                                                           (2.22) 
 

Ɂɞɟɫɶ 117,74
6

298,01,05
6

lkȕ
W

22
wzz

wz === ɫɦ3;                                  (2.23) 

 
24.36 290,81.05lkȕA wzzz === ɫɦ2.                                                   (2.24) 

 
ɉɪɨɱɧɨɫɬɶ ɬɪɚɜɟɪɫɵ ɢ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɬɪɚɜɟɪɫɭ ɤ 

ɩɨɥɤɚɦ ɤɨɥɨɧɧɵ ɨɛɟɫɩɟɱɟɧɚ. 
Ɍɨɪɟɰ ɤɨɥɨɧɧɵ (ɩɨɫɥɟ ɩɪɢɜɚɪɤɢ ɬɪɚɜɟɪɫ) ɢ ɩɥɢɬɭ ɮɪɟɡɟɪɭɟɦ. ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɲɜɵ ɩɪɢɜɚɪɤɢ ɤ ɩɥɢɬɟ ɩɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɦɢɧɢɦɚɥɶɧɨɣ 
ɬɨɥɳɢɧɵ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɪɢɦɟɪɟ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɢɩɨɪɚɡɦɟɪɨɜ ɫɜɚɪɧɵɯ 
ɲɜɨɜ, ɤɚɬɟɬ ɜɫɟɯ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɫɬɟɪɠɟɧɶ ɤɨɥɨɧɧɵ ɤ ɷɥɟɦɟɧɬɚɦ ɛɚɡɵ, 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 8 ɦɦ. 

Ɋɚɫɱёɬ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ ɜ ɧɢɠɧɟɦ ɫɟɱɟɧɢɢ ɤɨɥɨɧɧɵ ɫɨɫɬɚɜɥɹɸɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɭɫɢɥɢɣ, ɫɩɨɫɨɛɧɭɸ ɫɨɡɞɚɬɶ ɪɚɫɬɹɠɟɧɢɟ ɜ 
ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɚɯ. ȿɫɥɢ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɪɚɡɝɪɭɠɚɟɬ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ, 
ɬɨ ɟɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 0,9. 

34,88
1,1

9,041,99
Nmin −=−= ɤɇ; Ɇs=248,24 ɤɇ ɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɛɟɬɨɧɟ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢ ɚɧɤɟɪɧɨɣ 
ɤɨɦɛɢɧɚɰɢɢ ɭɫɢɥɢɣ ɢ ɫɬɪɨɢɦ ɷɩɸɪɭ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

 

=


−


=
2

6
max

LB

M

LB

N 91,5
6955

101024,2486

6955

1034,88
2

2

−=


−

−

 ɇ/ɦɦ2;       (2.25) 

47,569,522,0min =+−= ɇ/ɦɦ2.                                                                 (2.26) 
ɉɨɥɨɠɟɧɢɟ ɧɭɥɟɜɨɣ ɬɨɱɤɢ 

22,33
91,545,5

6947,5
ıı
Lı

x
maxmin

min =
+
=

+
= ɫɦ.                                                        (2.27) 
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Ɋɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɚɧɤɟɪɧɵɯ ɛɨɥɬɚɯ 

1,422
56,3

1234,881024,248
y
NM

Z
2

mins =−=−= a ɤɇ,                               (2.28) 

ɝɞɟ ɚ = 120 ɦɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɩɸɪɵ ɫɠɚɬɨɣ ɡɨɧɵ ɞɨ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ ɤɨɥɨɧɧɵ; y =563 ɦɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ 
ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɠɚɬɨɣ ɡɨɧɵ ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ. 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɟɬɬɨ ɨɞɧɨɝɨ ɚɧɤɟɪɧɨɝɨ ɛɨɥɬɚ  
 

97,8
102352

67,421
1
=


=


=

−

ba

bn
Rn

Z
A ɫɦ2.                                                       

(2.6.24) 
 
Ɂɞɟɫɶ Rba = 235 ɇ/ɦɦ2 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɚɧɤɟɪɧɵɯ 

ɛɨɥɬɨɜ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 09Ƚ2ɋ [1]. n = 2 – ɤɨɥɢɱɟɫɬɜɨ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ ɜ 
ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɟ. 

ɉɪɢɧɢɦɚɟɦ ɛɨɥɬɵ ɞɢɚɦɟɬɪɨɦ 42 ɦɦ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɧɟɬɬɨ ɨɞɧɨɝɨ 
ɛɨɥɬɚ 11,20 ɫɦ2 ,ɬɢɩ ɛɨɥɬɨɜ 2. 
 

2.7 Ɋɚɫɱɟɬ ɮɟɪɦɵ 
 
ɉɨɞɛɨɪ ɫɟɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɪɚɫɱɟɬɚɦ SCAD ɫ 

ɩɨɦɨɳɶɸ ɩɨɫɬɪɨɰɟɫɫɨɪɚ ɫɬɚɥɶ, ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ɋɬɚɥɶ- C255; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ- 1; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ- 1; 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɩɨ ɋɉ 16.13330.2011. 
 
1. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ- ɜɟɪɯɧɢɣ ɩɨɹɫ.  
 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 3,05 ɦ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 3,055 ɦ; 
ɋɟɱɟɧɢɟ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9; 
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0
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6
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,13 
ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,17 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ 

0,15 

ɩɩ. 6.1-6.4,6.16 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,47 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,47 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ. 
 
2. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ- ɧɢɠɧɢɣ ɩɨɹɫ. 
 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 6 ɦ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 6 ɦ; 
ɋɟɱɟɧɢɟ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9; 

 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,03 

ɩ.5.3 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ 

0,09 

ɩ.5.3 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ 

0,05 

ɩɩ. 6.1-6.4,6.16 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,92 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,92 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ. 
 
3. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ- ɫɬɨɣɤɢ. 
 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 2,16 ɦ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 2,165 ɦ; 
ɋɟɱɟɧɢɟ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9; 
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Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ 

ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,02 
ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ 

ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 
0,02 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ 
ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 

0,02 

ɩɩ. 6.1-6.4,6.16 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,33 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,33 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 
  
ɋɬɨɣɤɚ ɰɟɧɬɪɚɥɶɧɚɹ. 
 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 3,3 ɦ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 3,3 ɦ; 
ɋɟɱɟɧɢɟ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9; 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,03 
ɩɩ. 6.1-6.4,6.16 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,12 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ -0,12 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ. 
 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ:  

– ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93, 
L150x10; 
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– ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93, 
L140x10; 

– ɪɚɫɤɨɫɨɜ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93, L150x10;  
– ɫɬɨɟɤ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93, L150x10.  
 
2.8 Ɋɚɫɱɟɬ ɭɡɥɨɜ ɮɟɪɦɵ 
 
Ɋɚɫɱɟɬ ɭɡɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɨɝɪɚɦɦɟ Ʉɨɦɟɬɚ-2. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ɋɬɚɥɶ- C255; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ- ߛn = 1; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ- 1; 
 
ɍɡɟɥ 1. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ 

ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 1 ɦ 
b = 2,165 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 1160 ɦɦ 
bL = 720 ɦɦ 
h = 410 ɦɦ 
a = 20 ɦɦ 
c3 = 50 ɦɦ 
c5 = 80 ɦɦ 
cL = 552 ɦɦ 
cR = 290 ɦɦ 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 8 ɦɦ 
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ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ (ɦɦ) K1 K2 K5 K6 K9 K10 

Ʉɚɬɟɬ 9 9 9 9 9 9 
Ⱦɥɢɧɚ 1100 1100 50 100 120 50 

ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 
 N1 = -75,29 ɤɇ, N2 = -219,73 ɤɇ, N3 = 4,68 ɤɇ, N4 = 195,54 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,073 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,027 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,066 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,024 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,031 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,005 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,028 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,005 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,405 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,392 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,366 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,354 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,405 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

 
ɍɡɟɥ 2. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ 

ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ; 
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ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 8 ɦɦ. 

ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 1,59 ɦ 
b = 2,74 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧ
ɬ 

Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

4 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 965 ɦɦ 
bL = 585 ɦɦ 
h = 400 ɦɦ 
a = 20 ɦɦ 
c3 = 52 ɦɦ 
c4 = 50 ɦɦ 
c5 = 52 ɦɦ 
cL = 426 ɦɦ 
cR = 128 ɦɦ 

 
ɋɜɚɪɧɵɟ ɲɜɵ 

ɒɜɵ 
(ɦɦ) 

K1 K2 K5 K6 K7 K8 K9 K10 

Ʉɚɬɟɬ 9 9 9 9 9 9 9 9 
Ⱦɥɢɧɚ 940 940 80 50 170 170 80 50 

ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
 N1 = -3,8 ɤɇ, N2 = 128,99 ɤɇ, N3 = 195,54 ɤɇ, N4 = 54,37 ɤɇ, N5 = -122,79 

ɤɇ. 
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ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,595 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,333 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,538 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,301 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,657 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,49 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,594 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,443 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,086 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,032 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,078 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,029 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,413 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,307 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,373 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,278 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,657 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ. 

 
ɍɡɟɥ 3. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ 

ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 8 ɦɦ. 
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ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 1,59 ɦ 
b = 2,74 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 295 ɦɦ 
bL = 115 ɦɦ 
h = 305 ɦɦ 
a = 20 ɦɦ 
c4 = 50 ɦɦ 
 

 
ɋɜɚɪɧɵɟ ɲɜɵ 

ɒɜɵ (ɦɦ) K1 K2 K7 K8 
Ʉɚɬɟɬ 9 9 9 9 
Ⱦɥɢɧɚ 590 420 120 120 

 
ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
 N1 = -219,73 ɤɇ, N2 = -239,17 ɤɇ, N3 = -122,79 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,019 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,009 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,018 
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ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,008 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,55 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,205 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,498 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,185 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,55 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ. 
 

ɍɡɟɥ 4. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ 

ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ-  t = 8 ɦɦ. 

ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 2,165 ɦ 
b = 3,3 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 640 ɦɦ 
bL = 385 ɦɦ 
h = 385 ɦɦ 
a = 20 ɦɦ 
c3 = 50 ɦɦ 
c5 = 69 ɦɦ 
cL = 201 ɦɦ 
cR = 114 ɦɦ 
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ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ (ɦɦ) K1 K2 K5 K6 K9 K10 

Ʉɚɬɟɬ 9 9 9 9 9 9 
Ⱦɥɢɧɚ 620 620 70 120 190 100 

 
ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
 N1 = -239,17 ɤɇ, N2 = -175,4 ɤɇ, N3 = 54,37 ɤɇ, N4 = -24,22 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,032 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,012 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,029 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,011 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,366 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,091 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,33 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,082 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,065 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,049 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,059 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,044 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,366 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ. 
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ɍɡɟɥ 5. 
Ɇɨɧɬɚɠɧɚɹ ɫɜɚɪɤɚ, ɪɭɱɧɚɹ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ;  
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 6 ɦɦ. 

 
ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 2,74 ɦ 
b = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 

Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 755 ɦɦ 
bn = 795 ɦɦ 
h = 370 ɦɦ 
hn = 130 ɦɦ 
a = 20 ɦɦ 
an = 40 ɦɦ 
c1 = 50 ɦɦ 
c2 = 50 ɦɦ 
c3 = 52 ɦɦ 
c4 = 84 ɦɦ 
tn = 8 ɦɦ 
 

ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 

Ʉɚɬɟɬ 7 7 7 7 7 7 7 7 7 7 9 
Ⱦɥɢɧɚ 350 350 350 350 50 50 120 120 50 50 350 
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ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
N1 = 128,99 ɤɇ, N2 = 128,99 ɤɇ, N3 = -24,22 ɤɇ, N4 = 33,78 ɤɇ, N5 = -17,8 

ɤɇ 
ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 

ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 
0,209 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,078 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,189 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,07 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,083 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,031 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,075 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,028 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,154 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,057 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,139 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,052 

ɩ.14.1.16, (176), (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɲɜɨɜ ɤɪɟɩɹɳɢɯ ɧɚɤɥɚɞɤɭ 

0,085 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,131 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,049 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,119 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 0,044 



49 

 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɟɪɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 
ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 

ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 
0,131 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,049 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,119 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,044 

ɩ.7.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ 0,984 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,984 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ. 
 
ɍɡɟɥ 6. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɪɭɱɧɚɹ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 8 ɦɦ; 

ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 2,74 ɦ 
b = 3,3 ɦ 
c = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 465 ɦɦ 
bn = 505 ɦɦ 
h = 355 ɦɦ 
hn = 130 ɦɦ 
a = 20 ɦɦ 
an = 40 ɦɦ 
c1 = 50 ɦɦ 
c2 = 50 ɦɦ 
tn = 8 ɦɦ 
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ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K7 K8 K11 

Ʉɚɬɟɬ 9 9 9 9 9 9 9 
Ⱦɥɢɧɚ 190 210 190 210 100 100 100 

 

ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
 N1 = -175,4 ɤɇ, N2 = -175,4 ɤɇ, N3 = 33,78 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,101 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,038 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,091 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,034 

ɩ.14.1.16, (176), (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɲɜɨɜ ɤɪɟɩɹɳɢɯ ɧɚɤɥɚɞɤɭ 

0,156 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,262 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,084 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,237 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,076 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,262 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,084 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,237 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,076 

ɩ.7.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ 0,894 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,894 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ. 
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ɍɡɟɥ 7. 
Ɇɨɧɬɚɠɧɚɹ ɫɜɚɪɤɚ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɨɥɨɤɨɣ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ 

ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ ɦɟɧɟɟ 1.4 ɦɦ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 6 ɦɦ. 

ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 1 ɦ 
b = 1,59 ɦ 
c = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

Ʉɨɧɫɬɪɭɤɰɢɹ 
b = 140 ɦɦ 
b1 = 575 ɦɦ 
bv = 190 ɦɦ 
bn = 190 ɦɦ 
hv = 265 ɦɦ 
hn = 520 ɦɦ 
a = 20 ɦɦ 
an = 10 ɦɦ 
c1 = 150 ɦɦ 
c2 = 52 ɦɦ 
c3 = 50 ɦɦ 
c4 = 457 ɦɦ 
c5 = 50 ɦɦ 
c6 = 50 ɦɦ 
t1 = 6 ɦɦ 
tv = 20 ɦɦ 
tn = 20 ɦɦ 
s = 96 ɦɦ 
dv = 45 ɦɦ 
dn = 85 ɦɦ 
nv = 2 
nn = 3 
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ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K5 K6 K7 K8 

Ʉɚɬɟɬ 7 7 7 7 7 7 7 7 
Ⱦɥɢɧɚ 500 500 50 50 50 50 510 260 

ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
N1 = -3,8 ɤɇ, N2 = 4,68 ɤɇ, N3 = -75,29 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.2.9, (186), (187), 
ɩ.14.2.10, (189) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɫɪɟɡ ɢ ɫɦɹɬɢɟ 

0,061 

ɩ.14.2.9, (186), (187), 
ɩ.14.2.10, (189) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɫɪɟɡ ɢ ɫɦɹɬɢɟ 

0,006 

ɩ.14.2.9, (188), 
ɩ.14.2.10, (189) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ 

0,001 

ɩ.8.2.1, (41) ɉɪɨɱɧɨɫɬɶ ɮɥɚɧɰɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɢɡɝɢɛ 

4,859*10-004 

ɩ.8.5.17, ɩ.7.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɮɥɚɧɰɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɫɦɹɬɢɟ 

0,001 

ɩ.14.1.16, (176), (177), 
ɩ.14.1.17, (178), (179), 
ɩ.14.1.19, (182), (183) 

ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɮɥɚɧɰɚ ɫ ɮɚɫɨɧɤɨɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 

0,039 

ɩ.14.1.16, (176), (177), 
ɩ.14.1.17, (178), (179), 
ɩ.14.1.19, (182), (183) 

ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɮɥɚɧɰɚ ɫ ɮɚɫɨɧɤɨɣ ɧɢɠɧɟɝɨ ɩɨɹɫɚ 

0,004 

 ɉɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɨɩɨɪɵ ɧɚ 
ɥɨɤɚɥɶɧɨɟ ɫɦɹɬɢɟ 

0 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,061 - ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɫɪɟɡ ɢ ɫɦɹɬɢɟ. 
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3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 
 
 3.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
 
Иɫхɨɞɧыɟ ɞɚɧɧыɟ 
ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ (ɪɢɫɭɧɨɤ 3.1) ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ, ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɈȺɈ «ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɩɪɨɝɪɟɫɫ» 
ɜ 2011 ɝ. Ⱦɥɹ  ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ +10,7ɦ, ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 28,16ɯ24ɦ. ɉɨɞ 
ɤɨɥɨɧɧɭ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ 40Ʉ2. ɉɨɞɜɚɥ ɨɬɫɭɬɫɬɜɭɟɬ. Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 
ɨɬɦɟɬɤɭ 0,000 ɦ ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɡɞɚɧɢɹ. 
Ɉɬɧɨɫɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɟ 0,000 ɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ 228,4 ɦ. 
Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢɡɭɱɟɧɨ ɞɨ ɝɥɭɛɢɧɵ 12,0 ɦ.  

 

Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ  
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ȽɈɋɌ 20522-96) ɱɚɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɥɚɛɨɪɚɬɨɪɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɫ ɭɱɟɬɨɦ ɜɨɡɪɚɫɬɚ, ɝɟɧɟɡɢɫɚ, ɝɟɨɥɨɝɨ-ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ, ɫɨɫɬɚɜɚ, ɫɨɫɬɨɹɧɢɹ ɢ ɧɨɦɟɧɤɥɚɬɭɪɧɨɝɨ ɜɢɞɚ ɝɪɭɧɬɨɜ, ɧɚ 
ɢɫɫɥɟɞɭɟɦɨɣ ɩɥɨɳɚɞɤɟ ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ 
ɷɥɟɦɟɧɬɵ:  

ɂȽɗ-1 ɩɥɨɞɨɪɨɞɧɵɣ ɫɥɨɣ;  
ɂȽɗ-2 ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ;  
ɂȽɗ-3 ɫɭɩɟɫɶ ɬɜɟɪɞɚɹ;  
ɂȽɗ-4 ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ;  
ɂȽɗ-5 ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ. 
ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɚɹ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦ ɪɚɫɱɟɬɨɦ ɫɨɫɬɚɜɥɹɟɬ 2,1ɦ.  
ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 4ɦ. 
Ɏɢɡɢɱɟɫɤɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 - Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ. 

 

№ ɉɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɝɪɭɧɬɚ 

Ɇɨɳɧ
ɨɫɬɶɸ, 

ɦ 

ɉɥɨɬɧɨɫɬɶ, ɬ/ɦ3 ɍɞɟɥɶɧ
ɵɣ ɜɟɫ 
ɤɇ/ ɦ3 

ȼɥɚɠɧɨɫɬɶ ɟ, 
ɞ.ɟ. 

IL, 

ɞ.ɟ. 
Ɋɚɫɱɟɬɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
R0, 
ɤɉɚ 

ρ ρ s ρ d Ȗ W WL WɊ   φ, 
ɝɪɚɞ 

ɫ, 
ɤɉɚ 

ȿ, 
Ɇɉɚ 

 

1 ɉɥɨɞɨɪɨɞɧɵɣ ɫɥɨɣ 0,5 1,5 - - 15 - - - - - - - - - 
2 ɋɭɝɥɢɧɨɤ 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
2 1,85 2,7 1,45 18,5 0,27 0,35 0,2 0,86 0,46 18,8 17,7 10,7 227 

3 ɋɭɩɟɫɶ 
ɬɜɟɪɞɚɹ 

3,5 2 2,7 1,75 20 0,14 0,37 0,33 0,54 <0 29,1 17,4 24,8 250 

4 ɋɭɝɥɢɧɨɤ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 

4 1,85 2,7 1,45 18,5 0,27 0,35 0,2 0,86 0,46 18,8 17,7 10,7 227 

5 ɉɟɫɨɤ ɩɵɥɟɜɚɬɵɣ  
ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ , 
ɫɭɯɨɣ 

2 1,68 2,66 1,55 16,8 0,08 - - 0,71 - 27,6 2,8 13,8 250 
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ɇɚɝɪɭɡɤɢ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ Nmax 
= 398,23 ɤɇ; Mmax = 2261,52 ɤɇ*ɦ; Qmax =  283,81 ɤɇ.  ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ – 
ɞɜɭɬɚɜp ɤɨɥɨɧɧɵɣ (Ʉ) ɩɨ ȽɈɋɌ 26020-83  I40Ʉ2. ɒɚɝ ɤɨɥɨɧɧ 6 ɦ.  

3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
   3.2.1 ȼɵɛɨɪ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 
 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɧɚɢɛɨɥɶɲɚɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɭɫɥɨɜɢɣ: 
1. ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ; 
2. ɩɪɨɦɟɪɡɚɧɢɹ ɜ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ; 
3. ɡɚɝɥɭɛɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɜ ɫɥɨɣ ɝɪɭɧɬɚ ɫ ɥɭɱɲɢɦɢ ɫɬɪɨɢ-

ɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ (ɛɨɥɟɟ ɩɪɨɱɧɵɣ ɢ ɦɟɧɟɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɣ). 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɟɥɤɢ ɞɥɹ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɤɨɥɨɧɧɵ, ɧɚɢɦɟɧɶɲɟɣ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɮɭɧɞɚɦɟɧɬɚ, ɧɚɥɢɱɢɹ 
ɩɨɞɜɚɥɚ, ɩɪɨɤɥɚɞɨɤ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ ɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦ. ɋ ɭɱɟɬɨɦ 
ɨɬɦɟɬɤɢ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ, ɪɚɜɧɨɣ - 0,600 ɦ, ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɮɭɧɞɚɦɟɧɬɚ ℎ = ͳ,ʹ ɦ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɤɪɚɬɧɚ 300. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ d = 1,8 ɦ. 

ȼ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɨɪɦɚɥɶɧɵɯ ɫɢɥ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ ɧɚ ɩɨɞɨɲɜɭ ɮɭɧɞɚɦɟɧɬɚ.  

Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀௙ = ݇௡ ∙ ݀௙௡ = Ͳ,͹ ∙ ͳ,͹ = ͳ,ͳͻ ˏ ,                                                             (3.1)   
 

ɝɞɟ kn – ɤɨɷɮɮɢɰɢɟɧɬ  ɜɥɢɹɧɢɹ  ɬɟɩɥɨɜɨɝɨ  ɪɟɠɢɦɚ  ɫɨɨɪɭɠɟɧɢɹ,  ɫɨɫɬɚɜɥɹɸɳɢɣ  
ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɫ ɩɨɥɚɦɢ ɩɨ ɝɪɭɧɬɭ 
0,7; 
      dfn – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɫɭɩɟɫɟɣ, ɩɟɫɤɨɜ ɦɟɥɤɢɯ ɢ 
ɩɵɥɟɜɚɬɵɯ (ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ – 1,7 ɦ).  

ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ dw=4 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  ɭɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɛɨɥɶɲɟɦ, ɱɟɦ 2 ɦ, ɢ ɝɪɭɧɬ 
ɹɜɥɹɟɬɫɹ ɧɟɩɭɱɢɧɫɬɵɦ. 

Ɍɚɤ ɤɚɤ ɧɟɫɭɳɢɦ ɫɥɨɟɦ ɹɜɥɹɟɬɫɹ ɩɟɫɨɤ ɦɟɥɤɢɣ ɢ ɫɨɛɥɸɞɚɟɬɫɹ 
ɧɟɪɚɜɟɧɫɬɜɨ ݀௪  >  ݀௙  + ʹ  , ɬɨ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ.  

ɋɥɨɣ ɝɪɭɧɬɚ, ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɡɚɥɨɠɢɬɶ ɮɭɧɞɚɦɟɧɬ, ɢɫɯɨɞɹ ɢɡ 
ɦɢɧɢɦɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ -  ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ. 
Ⱦɚɧɧɵɣ ɫɥɨɣ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɭɛɢɧɟ 2,5 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɢɦɟɟɬ ɬɨɥɳɢɧɭ 2 ɦ ɢ 
ɩɨɬɨɦɭ ɟɞɢɧɫɬɜɟɧɧɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɭɟɦɨɦɭ ɭɫɥɨɜɢɸ ɡɚɝɥɭɛɥɟɧɢɹ ɧɟ ɛɨɥɟɟ 
ɱɟɦ ɧɚ 3-3,5 ɦ. Ɉɧ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɶɲɟɦ, ɱɟɦ 0,5 ɦ ɨɬ ɭɪɨɜɧɹ 
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ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɜɨɞɨɩɨɧɢɠɟɧɢɹ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɮɭɧɞɚɦɟɧɬɚ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɬɪɟɦ 
ɭɫɥɨɜɢɹɦ ɫɨɫɬɚɜɥɹɟɬ 1,8 ɦ, ɬɚɤ ɤɚɤ ɨɧɚ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɩɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɢ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɚɤɠɟ 
ɛɭɞɟɬ ɤɪɚɬɧɚ 300 ɦɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɳɢɬɵ ɨɩɚɥɭɛɤɢ. 

 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɥɨɳɚɞɶ Ⱥ, ɦ2 ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
  А = NOIIୖబ−γ˔˓·ୢ = ଽଷ,ଶ଻ଶହ଴−ଶ଴∙ଵ,଼ = Ͳ,ͶͶˏଶ                                                            (3.2) 

 
ɝɞɟ NoII =93,27 ɤɇ- ɧɨɪɦɚɬɢɜɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɨɪɭɠɟɧɢɹ, 

ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɨɛɪɟɡɭ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɫɭɦɦɚ ɩɨɫɬɨɹɧɧɨɣ ɢ 
ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɨɤ; 

R0 = 250ɤɉɚ- ɭɫɥɨɜɧɨɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 
ɨɫɧɨɜɚɧɢɹ;  

d =1,8ɦ- ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ;  
Ȗɫɪ = 20ɤɇ/ɦ3 -ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɦɚɬɟɪɢɚɥɚ ɮɭɧɞɚɦɟɧɬɚ ɢ 

ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɭɫɬɭɩɚɯ.  
Ɋɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬ, ɫɱɢɬɚɹ, ɱɬɨ ɮɭɧɞɚɦɟɧɬ ɢɦɟɟɬ 

ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɵ. ɗɬɚ ɮɨɪɦɚ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɜɚɞɪɚɬɧɨɣ, 
ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɦɨɦɟɧɬɨɜ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɢɥ, ɩɪɢ ɷɬɨɦ 
ɮɭɧɞɚɦɟɧɬ ɨɪɢɟɧɬɢɪɭɟɬɫɹ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɨɣ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ 
ɧɚɢɛɨɥɶɲɟɝɨ ɦɨɦɟɧɬɚ.  

ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ η=l/b ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɧɢɦɚɬɶ 1,2-1,5.  ɉɪɢɧɢɦɚɟɦ l/b = 1,4 

Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɟɝɨ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɹɦ: 
 
Ⱥ =b · l;  l = η · b ;                                                                                       (3.3) 
 
Ⱥ = η · ܾଶ ;                                                                                                   (3.4) 
 

b =√𝐴η =√଴,ସସଵ.ସ  = 0,56 ɦ;                                                                               (3.5) 

 
l = 1,4 · 0,56 = 0,78 ɦ.                                                                                 (3.6) 
 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɤɪɭɝɥɹɸɬ ɞɨ ɡɧɚɱɟɧɢɣ ɤɪɚɬɧɵɯ ɦɨɞɭɥɸ 300ɦɦ: 
b=600ɦɦ, l=900ɦɦ. 
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3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 
 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
             Rଵ = γcభ· γcమK [MγbК௭ߛூூ′  + M୥dII + MୡʠII ]                                             (3.7) 

 
 ɝɞɟ ȖCI ɢ ȖC2 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ȖCI=1,1, ȖC2 = 1 [13];  
 Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1;  
 ɆȖ, Ɇg ɢ  Ɇc - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ φ, ɆȖ=1,06;  Ɇg=5,25;  
Ɇc=7,67. 
 Ʉz – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ b≤10 ɦ, ɪɚɜɧɵɣ 1;  
ூூߛ  = ʹͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɜɫɸ 
ɬɨɥɳɢɧɭ ɪɚɡɜɟɞɚɧɧɨɣ ɬɨɥɳɢ ɝɪɭɧɬɨɜ; 
′ூூߛ  = ͳ͹,ͺ͵ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
 ɋII - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ ,17,7ɤɉɚ;  
 d - ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɛɟɫɩɨɞɜɚɥɶɧɨɝɨ ɡɞɚɧɢɹ = 1,8ɦ. 
 

 Rଵ = ଵ,ଶହ·ଵ,ଵଵ [ͳ,Ͳ͸ · ͳ · ͳ,ͷ · ʹͲ + ͷ,ʹͷ · ͳ,ͺ · ͳ͹,ͺ͵ + ͹,͸͹ · ͳ͹,͹] = Ͷ͸ʹ,Ͳ͹ˍʞ˃ > ʹͷͲˍʞ˃;                                                                                                (3.8)         
                         

 Ɍɚɤ ɤɚɤ ɪɚɫɯɨɠɞɟɧɢɟ ɛɨɥɶɲɟ 20%, ɬɨ ɧɚɯɨɠɭ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɳɚɞɢ 
ɩɨɞɨɲɜɵ Ⱥ, ɩɨɞɫɬɚɜɥɹɹ ɜ ɟɟ ɮɨɪɦɭɥɭ ɜɦɟɫɬɨ Ro ɡɧɚɱɟɧɢɟ R. 
 

   А = NOIIୖ −γ˔˓·ୢ = ଽଷ,ଶ଻ସ଺ଶ,଴଻−ଶ଴∙ଵ,଼ = Ͳ,ʹʹˏଶ. 

                                                  
 ɉɪɢɧɢɦɚɟɦ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ  b=1,2ɦ, l=1,5ɦ. ɉɥɨɳɚɞɶ 
ɩɨɞɨɲɜɵ Ⱥ=1,8 ɦ2. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɢ ɩɪɨɜɟɪɤɭ ɧɚɝɪɭɡɨɤ ɭ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
 

Ɋɫɪ = N′

Ⱥ
൑ ܴ ,                                                                                           (3.9) 

 
ɝɞɟ ܰ ′ = ͻ͵,ʹ͹ + ௙ܩ = ͻ͵,ʹ͹ + ͸Ͷ,ͺ = ͳͷͺ,Ͳ͹ ˍʜ − ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ ɫ 
ɭɱɟɬɨɦ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ; 
       Ⱥ – ɮɚɤɬɢɱɟɫɤɚɹ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
௙ܩ        = ܾ ∙ ݈ ∙ ݀ ∙ ߛ̝ ˓ = ͳ,ʹ ∙ ͳ,ͷ ∙ ͳ,ͺ ∙ ʹͲ = ͸Ͷ,ͺ ˍʜ − ˅ˈ˔ ˗˖ːˇ˃ˏˈː˕˃; 
 ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 3.4.3: 
 

 Ɋɫɪ = ଵ଼ହ,଴଻ଵ,଼ = ͺ͹,ͺʹ ˍʞ˃ < ʹͷͲ ˍʞ˃,   
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ ܾ = ͳ,ʹ ɦ; ݈ = ͳ,ͷ ɦ. 

 
3.2.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
ɉɚɪɚɦɟɬɪɵ ɮɭɧɞɚɦɟɧɬɚ ܾ = ͳ,ʹ ˏ; ݈ = ͳ,ͷ ˏ;  ݀ = ͳ,ͺ ˏ; ɫɬɚɥɶɧɚɹ ɤɨɥɨɧɧɚ 

ɩɪɨɤɚɬɧɨɝɨ ɩɪɨɮɢɥɹ 40Ʉ2. 
ɉɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɚ − ܾ௖௙݈ݔ௖௙ = ͸ͲͲݔͻͲͲ ˏˏ,    
ȼɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ : ℎ = ݀ − Ͳ,͸ = ͳ,ͺ − Ͳ,͸ = ͳ,ʹ ˏ 
ɇɚɡɧɚɱɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɢ ɪɚɡɦɟɪɵ ɫɬɭɩɟɧɟɣ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɨɪɨɧɵ ݈ 

ɫɭɦɦɚɪɧɵɣ ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ   
 ௟−௟೎೑ଶ = ଵ,ହ−଴,ଽଶ = Ͳ,͵ ˏ,                                                                                                     . 
ɉɪɢɧɢɦɚɹ ɜɵɫɨɬɭ ɫɬɭɩɟɧɟɣ 300 ɦɦ ɢ ɭɱɢɬɵɜɚɹ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɥɟɬɚ 

ɫɬɭɩɟɧɢ ܿ𝑖  ɤ ɜɵɫɨɬɟ ɟɟ ℎ𝑖 ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɬ 1 ɞɨ 2, ɩɪɢɧɢɦɚɟɦ 1 ɫɬɭɩɟɧɶ ɫ 
ɜɵɥɟɬɨɦ 300 ɦɦ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɨɪɨɧɵ ܾ ɫɭɦɦɚɪɧɵɣ ɜɵɥɟɬ ɫɬɭɩɟɧɢ ɫɨɫɬɚɜɢɬ  ௕−௕೎೑ଶ = ଵ,ଶ−଴,଺ଶ = Ͳ,͵ ˏ,          

ɉɪɢɧɢɦɚɟɦ 1 ɫɬɭɩɟɧɶ ɜɵɫɨɬɨɣ 300 ɦɦ ɢ ɜɵɥɟɬɨɦ 300 ɦɦ ɞɥɹ ɨɛɟɢɯ 
ɫɬɨɪɨɧ. 

 
3.2.5 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ  

 
ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܨ ൑ ܾ௠ ∙ ℎ௢௣ ∙ ܴ௕௧,                                                                                       (3.10) 

ɝɞɟ ܴ௕௧ = ͻͲͲ ˍʞ˃ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ20; 
ܨ       − ɫɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɨɞɧɨɣ, ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɝɪɚɧɢ 
ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܨ  = ௢ܣ ∙ ௠௔௫݌ = Ͳ,Ͳͷ ∙ ͷͳ,ͺʹ = ʹ,ͷͻ ɤɇ ∙ ɦଶ,                                          (3.11) 

ɝɞɟ ܣ௢ = Ͳ,ͷ ∙ ܾ ∙ (݈ − ݈௖௙ − ʹ ∙ ℎ௢௣) − Ͳ,ʹͷ(ܾ − ܾ௖௙ − ʹ ∙ ℎ௢௣)ଶ = = Ͳ,ͷ ∙ ͳ,ʹ ∙ ሺͳ,ͷ − Ͳ,ͻ − ʹ ∙ Ͳ,ʹͷሻ − Ͳ,ʹͷሺͳ,ʹ − Ͳ,ͻ − ʹ ∙ Ͳ,ʹͷሻଶ = Ͳ,Ͳͷ ɦଶ, 
ɝɞɟ ℎ௢௣ = ℎ − ℎ௖௙ − Ͳ,Ͳͷ = ͳ,ʹ − Ͳ,ͻ − Ͳ,Ͳͷ = Ͳ,ʹͷ ˏ −ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ 
ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ.                                     
௠௔௫݌        − ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɪɚɫɱɟɬɧɵɯ 
ɧɚɝɪɭɡɨɤ ɜ ɭɪɨɜɧɟ ɜɟɪɯɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ (ɨɛɪɟɡɚ ɜɟɪɯɧɟɣ ɫɬɭɩɟɧɢ), ɨɩɪɟɞɟɥɹɟɦɨɟ 
ɩɨ ɮɨɪɦɭɥɟ 
௠௔௫݌  = ே′𝐴 = ଽଷ,ଶ଻ଵ,଼ = ͷͳ,ͺʹ ɤɇ,                                                                   (3.12) 
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Ɍɚɤ ɤɚɤ ܾ − ܾ௖௙ = ͳ,ʹ − Ͳ,ͻ = Ͳ,͵ ɦ < ʹ ∙ ℎ௢௣ = ʹ ∙ Ͳ,ʹͷ = Ͳ,ͷ ɦ, ɬɨ ܾ௠ = ሺܾ௖௙ + ܾሻ/ʹ = ሺͲ,ͻ + ͳ,ʹሻ/ʹ = ͳ,Ͳͷ ɦ,        
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 3.10 ɢ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɜɟɪɤɭ ɭɫɥɨɜɢɹ ܨ = ͹,ʹͺ ɤɉɚ < ͳ,Ͳͷ ∙ Ͳ,ʹͷ ∙ ͻͲͲ = ʹ͵͸,ʹͷ ɤɉɚ,     
ɍɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 

ɮɭɧɞɚɦɟɧɬɚ ɤɨɥɨɧɧɨɣ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 
 
3.2.6 Ɋɚɫɱɟɬ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɢɡɝɢɛ 
 
Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɢ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
௫𝑖ܯ  = ே∙௖ೣ𝑖మଶ௟ ቀͳ + ଺∙௘೚ೣ௟ − ସ∙௘೚ೣ∙௖ೣ𝑖௟మ ቁ,                                                               (3.13) 

 
ɝɞɟ ܰ = ˓ܰ = ͻ͵,ʹ͹ ˍʜ − ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ ɛɟɡ ɭɱɟɬɚ ɜɟɫɚ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ: 
        ݁ ௢௫ − ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɩɪɢ ɦɨɦɟɧɬɟ Ɇ, ɩɪɢɜɟɞɟɧɧɨɦ ɤ ɩɨɞɨɲɜɟ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɪɚɜɧɨɦ (ܯˍ + ܳˍ ∙ ℎ − ˔ܰ˕ ∙ ܽሻ; 
        ܿ ௫𝑖 − ɜɵɥɟɬɵ ɫɬɭɩɟɧɟɣ. 

ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɩɥɨɫɤɨɫɬɢ, 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɦɟɧɶɲɟɣ ɫɬɨɪɨɧɟ ɮɭɧɞɚɦɟɧɬɚ b: 

௬𝑖ܯ  = ே∙௖೤𝑖మଶ∙௕ ,                                                                                                  (3.14) 

 
 ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 А௦𝑖 = ெ𝑖𝜉∙ℎ೚𝑖∙ோೞ,                                                                                                (3.15)   

                        
ɝɞɟ 𝜉 − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ߙ௠ 
௠ߙ  = ெ𝑖௕𝑖∙ℎ೚𝑖మ∙ோ್,                  

 
ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɚɪɦɚɬɭɪɵ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ  ɜ ɬɚɛɥɢɰɭ 3.2. 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ 

ɋɟɱɟɧɢɟ 
ȼɵɥɟɬ ܿ𝑖, ɦ 

ܰ ∙ ܿ𝑖ଶʹ ∙ ݈ሺܾሻ 
ͳ + ͸ ∙ ݁௢݈− Ͷ ∙ ݁௢ ∙ ܿ𝑖݈ଶ  

ʜˍ  ,ܯ ∙ ˏ 
 ,௦ܣ ௠ 𝜉 ℎ௢𝑖ߙ

ɫɦ2 

1-1 
2-2 

0,3 
0,6 

2,79 
11,19 

1 
1 

2,79 
11,19 

0,01 
0,01 

0,995 
0,995 

0,25 
1,75 

0,31 
0,18 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.2 
1’-1’ 
2’-2’ 

0,3 
0,6 

3,49 
13,99 

1 
1 

3,49 
13,99 

0,01 
0,01 

0,995 
0,995 

0,25 
1,75 

0,38 
0,22 

 
ɉɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɫɟɬɤɢ ɋ-1, ɲɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 

ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ݈ − 8 
ɫɬɟɪɠɧɟɣ, ɜ ɧɚɩɪɚɜɥɟɧɢɢ ܾ − 6 ɫɬɟɪɠɧɟɣ. Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɜ ɧɚɩɪɚɜɥɟɧɢɹɯ ݈ ɢ ܾ ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ – 10 ɦɦ (ɞɥɹ ∅ͳͲ А − ͶͲͲ − ௦ܣ = ͸,ʹͺ ˔ˏଶ > 0,49 ˔ˏଶ) Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 1400 ɦɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɢ 1100ɦɦ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ b. 

ȼ ɫɟɬɤɟ ɋ-3 ɪɚɛɨɱɭɸ (ɩɪɨɞɨɥɶɧɭɸ) ɚɪɦɚɬɭɪɭ ɩɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ Ͷ∅ͳͲ АͶͲͲ ɫ ɲɚɝɨɦ 150 ɦɦ, ɩɨɩɟɪɟɱɧɭɸ ͸∅ͳͲАʹͶͲ ɫ ɲɚɝɨɦ 150 ɦɦ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɹ ɟɟ ɬɨɥɶɤɨ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɞɧɚ ɫɬɚɤɚɧɚ ɞɨ ɩɨɞɨɲɜɵ. Ⱦɥɢɧɚ 
ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 800 ɦɦ. Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ – 500 ɦɦ. 

 
Ɋɢɫɭɧɨɤ 3.2– ɋɟɬɤɚ ɋ-1 

 
3.2.7 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ 
 
Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɮɭɧɞɚɦɟɧɬɧɵɟ 

ɛɨɥɬɵ.  
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɨɥɬɨɜ ɩɨ ɪɟɡɶɛɟ ܣ௦௔ 
௦௔ܣ  = ଵ,଴ହ∙௉ோ್ೌ ,                                                                                                 (3.16) 

 
ɝɞɟ ܴ௕௔ = ͳͻͲ ʜ/ˏˏଶ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɮɭɧɞɚɦɟɧɬɧɵɯ 
ɛɨɥɬɨɜ d=24 ɦɦ; 
         P – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ ɚɧɤɟɪɧɨɦ ɛɨɥɬɟ ɞɥɹ ɛɚɡɵ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܲ = ோ್∙௕್∙௫−ே௡ ,                                                                                              (3.17) 

 
ɡɞɟɫɶ ܰ – ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɤɨɥɨɧɧɟ; ܴ௕ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɨɫɟɜɨɦɭ ɫɠɚɬɢɸ ɫ ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ߛ௕ଶ, ,௕ଷߛ ௕ଽ; ܾ௕ߛ − ɲɢɪɢɧɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ; 
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݊ − ɱɢɫɥɨ ɛɨɥɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɛɚɡɵ ɤɨɥɨɧɧɵ; ݔ − ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɩɨɞ ɨɩɨɪɧɨɣ ɩɥɢɬɨɣ ɛɚɡɵ ɤɨɥɨɧɧɵ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

ݔ  = Ͳ,ͷሺ݈௔ + ݈௕ሻ − √Ͳ,ʹͷሺ݈௔ + ݈௕ሻଶ − ேሺଶˈˑ+௟ೌሻோ್∙௕್ ,                                       (3.18)        

ɝɞɟ ݈௔ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɧɤɟɪɚɦɢ; 
      ݈ ௕ , ܾ௕ − ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ; 
      ̍ ˑ = ெே − ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɩɨ ɮɨɪɦɭɥɟ 3.5.3.3: ݔ = Ͳ,ͷሺͲ,ͳ͹ + Ͳ,͸ͻሻ − √Ͳ,ʹͷሺͲ,ͳ͹ + Ͳ,͸ͻሻଶ − ͻ͵,ʹ͹ ∙ ͳͲଷሺʹ ∙ Ͳ,͸ͷ + Ͳ,ͳ͹ሻͳͳ,ͷ ∙ ͳͲ଺ ∙ ͳ ∙ Ͳ,ͷͷ= Ͳ,Ͳ͸ ˏ 
ȼɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɭɫɥɨɜɢɟɦ 
 
ݔ  ݈௔⁄ ൑ 𝜉ோ ,                                                                                                   (3.19) 

 

ɝɞɟ 𝜉ோ = ଴,଼ହ−଴,଴଴଼∙ோ್
ଵ+𝑅್˃[భ−(బ,ఴఱ−బ,బబఴ∙𝑅್)భ,భ ]రబబ

= ଴,଼ହ−଴,଴଴଼∙ଵଵ,ହଵ+భవబ[భ−ሺబ,ఴఱ−బ,బబఴ∙భభ,ఱሻభ,భ ]రబబ
= Ͳ,͸͸Ͳ 

Ɉɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɜɟɪɤɭ ɩɨ ɮɨɪɦɭɥɟ 3.5.3.4: ݔ = ଴,଴଺଴,ଵ଻ = Ͳ,͵ͷ < Ͳ,͸͸Ͳ,  ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.                               
Ɋɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ ɚɧɤɟɪɧɨɦ ɛɨɥɬɟ ɩɨ ɮɨɪɦɭɥɟ 3.5.3.2: 
 ܲ = ଵଵ,ହ∙ଵ଴ల∙଴,ହହ∙଴,଴଺−ଽଷ,ଶ଻∙ଵ଴యଶ = ͳͶ͵,ͳ ˍʜ,   

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɨɥɬɨɜ ɩɨ ɪɟɡɶɛɟ ܣ௦௔ ɩɨ ɮɨɪɦɭɥɟ 3.5.3.1: 
௦௔ܣ  = ଵ,଴ହ∙ଵସଷ,ଵ∙ଵ଴యଵଽ଴∙ଵ଴ల = ͹,ͻ ˔ˏଶ,   

 
ɉɨ ɬɚɛɥɢɰɟ 3 ɩɨɫɨɛɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɮɭɧɞɚɦɟɧɬɨɜ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ 

ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɤɨɥɨɧɧɵ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɧɢɦɚɟɦ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ Ɇ36 
10Ƚ2ɋ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɪɟɡɶɛɵ ܣ௦௔ = ͺ,ʹ͸ ˔ˏଶ.  

Ƚɥɭɛɢɧɚ ɡɚɞɟɥɤɢ ɚɧɤɟɪɧɨɝɨ ɛɨɥɬɚ: ܪ = ʹͷ ∙ ݀ = ʹͷ ∙ ͵͸ = ͻͲͲ ˏˏ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɛɨɥɬɨɜ ͺ ∙ ݀ = ͺ ∙ ͵͸ = ʹͺͺ ˏˏ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ 
ɛɨɥɬɚ ɞɨ ɝɪɚɧɢ Ͷ ∙ ݀ = Ͷ ∙ ͵͸ = ͳͶͶ ˏˏ. 

 
 
 
3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ 
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   3.3.1 ȼɵɛɨɪ ɞɥɢɧɵ ɫɜɚɢ 

Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɨɣ ɢɡ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ: 

 
dɪ=0,15+0,9+0,05+0,25=1,35 ɦ; 
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɜɟɥɢɱɢɧɵ, ɱɬɨɛɵ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɛɵɥɚ ɤɪɚɬɧɨɣ 300 

dɪ=1,65 ɦ. Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 0,3 ɦ ɜɵɲɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ 
– 1,35ɦ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ ɫɭɝɥɢɧɨɤ, ɡɚɥɟɝɚɸɳɢɣ, ɧɚ ɨɬɦɟɬɤɟ 
-10 ɦ. Ɂɚɝɥɭɛɥɟɧɢɟ ɫɜɚɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦ. ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɞɥɢɧɨɣ 7 ɦ 
(ɋ 70.30),m=1,60ɬ., ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ -8,35 ɦ, ɚ ɡɚɝɥɭɛɥɟɧɢɟ ɜ 
ɝɥɢɧɭ 2,35ɦ.  

ɋɨɩɪɹɠɟɧɢɟ ɫɜɚɣ ɫ ɪɨɫɬɜɟɪɤɨɦ ɩɪɢɧɢɦɚɟɦ ɠɟɫɬɤɨɟ. ɋɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ 
ɜ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɪɚɡɪɟɡɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.6.1. 

 

 
Ɋɢɫɭɧɨɤ 3.3– ɋɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ ɜ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɨɥɨɧɤɟ  

 
3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ 
 
ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ ɜ ɝɪɭɧɬɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɨɩɢɪɚɧɢɹ 

ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɫɜɚɢ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɤ ɜɢɫɹɱɢɦ, ɬɚɤ ɤɚɤ ɨɧɢ ɧɟ 
ɨɩɢɪɚɸɬɫɹ ɧɚ ɦɚɥɨɫɠɢɦɚɟɦɵɣ ɝɪɭɧɬ (ɫɤɚɥɶɧɵɣ, ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɣ ɫ 
ɩɟɫɱɚɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦɢ ɬ.ɞ.). Ɉɫɧɨɜɚɧɢɟɦ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɥɭɠɢɬ ɫɭɝɥɢɧɨɤ. 
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ɗɬɢ ɫɜɚɢ ɪɚɛɨɬɚɸɬ ɤɚɤ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɬɚɤ ɢ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ. 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚɛɢɜɧɨɣ ɜɢɫɹɱɟɣ ɫɜɚɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ௗܨ  = γୡሺγୡୖ ∙ R ∙ A + u ∙ γୡ୤ ∑ fi ∙ hiሻ ,                                                        (3.20)  
 
ɝɞɟ R=1783 ɤɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ 

ɫɜɚɢ ɞɥɹ ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɨɜ ɩɪɢ ɩɨɤɚɡɚɬɟɥɢ ɬɟɤɭɱɟɫɬɢ ܫ௅ = Ͳ ɢ ɝɥɭɛɢɧɟ 
ɩɨɝɪɭɠɟɧɢɹ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ 13 ɦ; 
       ɣ௖ = ͳ − ˍˑэ˗˗ˋ˙ˋˈː˕ ˖˔ˎˑ˅ˋя ˓˃˄ˑ˕ы ˔˅˃ˋ ˅ ˆ˓˖ː˕ˈ;  
       A=0,09 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 
       ɣ𝐶ோ = ͳ − ˍˑэ˗˗ˋ˙ˋˈː˕ ˖˔ˎˑ˅ˋя ˓˃˄ˑ˕ы ˆ˓˖ː˕˃ ˒ˑˇ ˍˑː˙ˑˏ ˔˅˃ˋ;  
       ɣ௖௙ = ͳ − ˍˑэ˗˗ˋ˙ˋˈː˕ ˖˔ˎˑ˅ˋя ˓˃˄ˑ˕ы ˆ˓˖ː˕˃ ˒ˑ ˄ˑˍˑ˅ˑˌ ˒ˑ˅ˈ˓˘ːˑ˔˕;  
       𝑢 = ͳ,ʹ − ˒ˈ˓ˋˏˈ˕˓ ˒ˑ˒ˈ˓ˈ˚ːˑˆˑ ˔ˈ˚ˈːˋя ˔˅˃ˋ;   
       ݂ 𝑖 ∙ ℎ𝑖 = ʹ͹ͻ,͵ͻ;  ː˃˘ˑˇˋˏ ˒ˑ ˕˃˄ˎˋ˙ˈ ͵.͵ 
Ɍɚɛɥɢɰɚ 3.3- Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɨ ɮɨɪɦɭɥɟ 3.20: 
 

ௗܨ  = ͳሺͳ ∙ ͳ͹ͺ͵ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ ʹ͹ͻ,͵ͻሻ = Ͷͻͷ,͹Ͷ ˍʜ.                                                       
 ி೏ఊˍ = ସଽହ,଻ସଵ,ସ = ͵ͷͶ,ͳ ˍʜ. 
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3.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɫɜɚɣ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 
 
ɉɪɢ ɢɡɜɟɫɬɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɢ ɩɪɢ ɭɱɟɬɟ ɪɚɜɧɨɦɟɪɧɨɣ 

ɩɟɪɟɞɚɱɢ ɧɚɝɪɭɡɤɢ ɱɟɪɟɡ ɪɨɫɬɜɟɪɤ ɧɚ ɫɜɚɢ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɢ ɜ ɪɨɫɬɜɟɪɤɟ. Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɩɨ I ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɬɨ 
ɟɫɬɶ ɭɱɢɬɵɜɚɟɦ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɨɞɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ 
ɤɨɥɨɧɧɭ ɜ ɨɫɹɯ 1/Ⱥ’. 

 ݊ = ே˓ி೏ ఊɤ⁄ −଴,ଽ∙ௗ೛∙ఊ = ଽଷ,ଶ଻ଷହସ,ଵ−଴,ଽ∙ଵ,଺ହ∙ଶ଴ = Ͳ,ʹͻ           
   

 ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɪɨɣɫɬɜɚ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ 3 
ɫɜɚɢ ɜ ɤɭɫɬɟ.  

Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɧɚɱɢɧɚɸɬ ɫ ɪɚɡɦɟɳɟɧɢɹ ɫɜɚɣ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ 
ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ.  

ɋɜɟɫɵ ɪɨɫɬɜɟɪɤɨɜ ɫɨ ɫɜɚɣ ɫɨɫɬɚɜɥɹɸɬ ɧɟ ɦɟɧɟɟ 150 ɦɦ. Ɋɚɡɦɟɪɵ 
ɦɨɧɨɥɢɬɧɨɝɨ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɤɪɚɬɧɵ 300 ɦɦ, ɚ ɩɨ ɜɵɫɨɬɟ -150 
ɦɦ. ɂɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɢɧɢɦɚɟɦ ɪɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ 1500ɯ1500 
ɦɦ, ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ 750 ɦɦ. Ʉɥɚɫɫ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ – ȼ15. 

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɣ ɫɜɚɣ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ. 

 
Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ 

 
3.3.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 
 
Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ  ൑ ଶ∙ோ್೟∙ℎబ೛𝛼 [ℎబ೛௖భ ሺܾ௖ + ܿଶሻ + ℎబ೛௖మ ሺ݈௖ + ܿଵሻ],                                               (3.21) 

 
ɝɞɟ ܴ௕௧ = − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɉɚ; 
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      ℎ଴௣ = Ͳ,͹Ͳ ˏ − ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ; 
ܨ       = ܰ = ͻ͵,ʹ͹ ˍʜ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ; 
      ܿ ଵ ɢ ܿଶ – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɝɪɚɧɟɣ ɤɨɥɨɧɧɵ ɞɨ ɝɪɚɧɟɣ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ 
ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɩɪɢɧɢɦɚɸɬɫɹ ɧɟ ɛɨɥɟɟ ℎ଴௣ ɢ ɧɟ ɦɟɧɟɟ 0,4 ℎ଴௣; 
       ܾ ௖ ɢ ݈௖ – ɪɚɡɦɟɪɵ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ.  
 ͻ͵,ʹ͹ ˍʜ ൑ ଶ∙଻ହ଴∙଴,଻଴଴,଼ହ [଴,଻଴଴,ଵ଼ ሺͲ,͵Ͷ + Ͳ,ͳͺሻ + ଴,଻଴଴,ଵ଼ ሺͲ,ʹͷ + Ͳ,ͳͺሻ] = ͶͳͷͲ,͸ ɤɇ,       
 ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

3.3.5 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 
  
 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
 ˔ܰ˅ ൑ ܴ௕௧ ∙ ℎ଴ଵ[ߚଵሺܾ଴ଶ + Ͳ,ͷ˔଴ଶሻ + ଶሺܾ଴ଵߚ + Ͳ,ͷ˔଴ଵሻ]                             (3.22) 
 
ɝɞɟ ܴ௕௧ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɉɚ; 
       ℎ଴ଵ = Ͳ,͹Ͳ ˏ − ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɩɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ;  
       ̝ ଴ଵ = Ͳ,ͳ, ;  ˔଴ଶ = Ͳ,Ͷ ∙ ℎ଴ଵ = Ͳ,ͳ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ ɫɜɚɢ ɞɨ 
ɤɨɥɨɧɧɵ; 
       b01=b02=0,45 – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɫɜɚɣ ɞɨ ɩɨɞɤɨɥɨɧɧɢɤɚ;  
,ଵߚ        ଶߚ − ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥ. 21 /1/ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ h01/C0i, ɧɨ ɧɟ ɦɟɧɟɟ 0,6 ɢ ɧɟ ɛɨɥɟɟ 1. Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
h01/C01=0,7/0,18=3,89 , ɚ ȕ ɧɟɥɶɡɹ ɩɪɢɧɢɦɚɬɶ ɛɨɥɶɲɟ 1, ɬɨ ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ȕ 
ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ 1. 
 ͻ͵,ʹ͹͵ = ͵ͳ,Ͳͻ ˍʜ < ͹ͷͲ ∙ Ͳ,͹Ͳ[ͳሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ͳሻ + ͳሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ͳሻ] = ͷʹͷ ˍʜ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ ɧɚɡɧɚɱɟɧɧɚɹ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɞɨɫɬɚɬɨɱɧɚɹ. 
ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.5. 

 
Ɋɢɫɭɧɨɤ 3.5 - ɋɯɟɦɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɪɨɫɬɜɟɪɤɚ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 

3.3.6 ɉɪɨɜɟɪɤɚ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɚɪɦɚɬɭɪɵ 
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Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 
௫ܯ  = ˔ܰ˅ ∙ ݔ = ͵ͳ,Ͳͻ ∙ Ͳ,͵ʹͷ = ͳͲ,ͳ ˍʜˏ        
௬ܯ                                       = ˔ܰ˅ ∙ ݕ = ͵ͳ,Ͳͻ ∙ Ͳ,ʹ = ͸,ʹͳˍʜˏ                                  

 
ɝɞɟ ˔ܰ˅ = Ͷ͹,ͺʹ ˍʜ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɞɧɭ ɫɜɚɸ;  
      ɯ ɢ ɭ – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ 
ɤɨɧɫɨɥɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 3.6. 

 
Ɋɢɫɭɧɨɤ 3.6- Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɜ ɫɟɱɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ 
௠ߙ  = ெ𝑖௟𝑖∙ℎ೚𝑖మ∙ோ್ = ଵ଴,ଵଵ,ହ∙଴,଻మ∙଻ହ଴ = Ͳ,Ͳͳͺ,               
௠ߙ                                     = ெ𝑖௕𝑖∙ℎ೚𝑖మ∙ோ್ = ଵ.଺ଵ,ଶ∙଴,଻మ∙଻ହ଴ = Ͳ,ͲͲͶ,         
                                                    

ɝɞɟ b – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ, ɦ; 
       ℎ௢𝑖 – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɟɱɟɧɢɹ, ɦ; 
       ܴ ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɤɉɚ. 
௦𝑖ܣ  = ெ𝑖𝜉∙ℎ೚𝑖∙ோೞ = ଵ଴,ଵ଴,ଽଽ଴∙଴,଻∙ଷ଺ହ଴଴଴ = Ͳ,Ͷͳ ˔ˏଶ  ,         

௦𝑖ܣ  = ெ𝑖𝜉∙ℎ೚𝑖∙ோೞ = ଵ,଺଴,ଽଽହ∙଴,଻∙ଷ଺ହ଴଴଴ = Ͳ,Ͳ͸ ˔ˏଶ            

  
ɝɞɟ 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɜɟɥɢɱɢɧɟ ߙ௠; 
      ܴ ௦ = ͵͸ͷͲͲͲ ˍʞ˃ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɞɥɹ ɚɪɦɚɬɭɪɵ 
ɤɥɚɫɫɚ Ⱥ400 ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ d = 10 ÷ 40 ɦɦ. 

ɉɪɨɟɤɬɢɪɭɟɦ ɫɟɬɤɭ ɋ-1 – ɲɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ 
200 ɦɦ. ɋɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ݈ − 7 ɫɬɟɪɠɧɟɣ, ɜ ɧɚɩɪɚɜɥɟɧɢɢ ܾ − 6  
ɫɬɟɪɠɧɟɣ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ l ɩɪɢɧɢɦɚɟɦ ͹∅ͳͲ АͶͲͲ − ௦ܣ = ͷ,ͷͲ ˔ˏଶ, ɱɬɨ ɛɨɥɶɲɟ 
ɬɪɟɛɭɟɦɨɣ 1,08 ˔ˏଶ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ b ɬɚɤɠɟ ɩɪɢɧɢɦɚɟɦ ͸∅ͳͲ АͶͲͲ − ௦ܣ =
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ͷ,ͷͲ˔ˏଶ, ɱɬɨ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɣ 0,62 ˔ˏଶ. Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 1400 ɦɦ 
ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɢ 1100ɦɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ b. 

ɋɟɬɤɚ ɋ-3 ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ɫɨɫɬɨɢɬ ɢɡ ɚɪɦɚɬɭɪɵ 4ø12 Ⱥ400 ɫ 
ɲɚɝɨɦ 150 ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ  ɢ 2ø12 Ⱥ400 ɫ ɲɚɝɨɦ 150 ɜ ɩɪɨɞɨɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. 

 
Ɋɢɫɭɧɨɤ 3.7 – ɋɟɬɤɚ ɋ-3 

 
3.3.7 ɉɨɞɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɨɬɤɚɡɨɜ 
 

ȼɵɛɢɪɚɟɦ ɞɥɹ ɡɚɛɢɜɤɢ ɫɜɚɣ ɲɬɚɧɝɨɜɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɋ-330. Ɉɬɧɨɲɟɧɢɟ 
ɦɚɫɫɵ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɦɨɥɨɬɚ ݉ସ ɤ ɦɚɫɫɟ ɫɜɚɢ ݉ଶ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,5  
(ɤɚɤ ɞɥɹ ɫɜɚɢ ɡɚɛɢɬɵɯ ɜ ɝɪɭɧɬ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ). Ɍɚɤ ɤɚɤ ݉ଶ = ͳ,͸ ˕, 
ɩɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɦɨɥɨɬɚ ݉ସ = ʹ,ͷ ˕.  Ɉɬɤɚɡ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

Ʉɪɢɬɟɪɢɟɦ ɤɨɧɬɪɨɥɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ 
ɹɜɥɹɸɬɫɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɢ ɨɬɤɚɡ  Sa, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܵ௔ = ௗܧ ∙ 𝜂 ∙ ௗܨௗሺܨܣ + 𝜂ܣሻ ∙ ݉ଵ + Ͳ,ʹሺ݉ଶ + ݉ଷሻሺ݉ଵ + ݉ଶ + ݉ଷሻ= ሺʹʹ ∙ ͳͷͲͲ ∙ Ͳ,Ͳͻሻ ∙ (Ͷ,ʹ + Ͳ,ʹ ∙ ሺͳ,͸ + Ͳ,ʹሻ)Ͷͻͷ,͹ͶሺͶͻͷ,͹Ͷ + ͳͷͲͲ ∙ Ͳ,ͲͻሻሺͶ,ʹ + ͳ,͸ + Ͳ,ʹሻ = Ͳ,ͲͲ͸ ɦ. 
 

ɝɞɟ Ed – ɪɚɫɱɟɬɧɚɹ ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɨɥɨɬɚ, ɪɚɜɧɚɹ 22ɤȾɠ; 
m1 – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ, 4,2 ɬ; 
m2 – ɦɚɫɫɚ ɫɜɚɢ, 1,6 ; 
m3 – ɦɚɫɫɚ ɧɚɝɨɥɨɜɧɢɤɚ, 0,2 ɬ; 
A – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, 0,09 ɦ2; 

η – ɤɨɷɮɮɢɰɢɟɧɬ (ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ - 1500 ɤɇ/ɦ2); 
Fd – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ, 495,74 ɤɇ. 
ȼɵɛɢɪɚɟɦ ɲɬɚɧɝɨɜɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɋ-330. 
 



68 

 

3.4 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ 
 
Ɉɛɴɟɦɵ ɪɚɛɨɬ, ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɬɨɥɛɱɚɬɵɯ ɢ 

ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.4 ɢ 3.5 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 
 

ɒɢɮɪ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞɢɧɢɰ
ɚ ɢɡɦɟɪ-

ɹ 

Ʉɨɥɢ-
ɱɟɫɬɜɨ 

Ɋɚɫɰɟɧɤɢ, 
ɪɭɛ. 

ɋɬɨɢɦɨɫ
ɬɶ,     

ɪɭɛ. 

Ɍɪɭɞɨёɦɤɨ
ɫɬɶ, ɱɟɥ./ɱ 

/ ɟɞ. 

Ɉɛɳɚɹ 
ɬɪɭɞɨɟɦɤɨɫ
ɬɶ ɱɟɥ./ɱ / 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ  

ɎȿɊ-
01-01-
001-02 

Ɋɚɡɪɚɛɨɬɤɚ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 
ɝɪɭɧɬɚ 2-ɨɣ 

ɝɪɭɩɩɵ. 

1000ɦ3 0,043 112,0 4,82 10,2 0,44 

ɎȿɊ 
01-02-
055-02 

Ɋɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ ɩɨɞ 
ɩɨɞɨɲɜɨɣ 

ɮɭɧɞɚɦɟɧɬɚ 

ɦ3 1,39 1,01 1,4 1,64 2,28 

ɎȿɊ 
01-02-
061-02 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɝɪɭɧɬɚ ɫɥɨɹɦɢ ɫ 

ɭɩɥɨɬɧɟɧɢɟɦ 
1000ɦ3 0,043 18,9 0,8 - - 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ  

ɎȿɊ 
06-01-
001-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ 
(ȼ 3,5) 

ɦ3 0,84 29,37 24,67 1,37 1,15 

ɎȿɊ 
06-01-
001-07 

ɍɫɬɪɨɣɫɬɜɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɮɭɧɞɚɦɟɧɬɚ 
ɨɛɴёɦɨɦ ɞɨ 10 ɦ3 

ɦ3 4,2 38,53 161,883 4,10 17,22 

ɋɐɆ 
204-
0003 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-I,  

Ⱥ-III  
ɬ 

0,078 
 

240 

 

18,72 

 

- - 

ɂɬɨɝɨ: 212,29  21,09 

*ɋɬɨɢɦɨɫɬɶ ɭɤɚɡɚɧɚ ɜ ɰɟɧɚɯ 2001 ɝ. 
 
 
 
 
 
 
 
 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 
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ɒɢɮɪ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪ-ɹ 

Ʉɨɥɢ-
ɱɟɫɬɜɨ 

Ɋɚɫɰɟɧɤɢ, 
ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ,     
ɪɭɛ. 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ, ɱɟɥ./ɱ 

/ ɟɞ./ 

Ɉɛɳɚɹ 
ɬɪɭɞɨɟɦɤ

ɨɫɬɶ 
ɱɟɥ./ɱ / 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ  
ɎȿɊ 

01-01-
001-02 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
2-ɨɣ ɝɪɭɩɩɵ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 

1000ɦ3 0,030 4474,1  134,22 10,2 
 

0,31 

ɎȿɊ 
01-02-
055-02 

Ɋɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ 

100ɦ3 0,0063 2184,1 13,76 226,8 
1,43 

 ɎȿɊ 
01-02-
061-02 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɝɪɭɧɬɚ   1000ɦ3 0,030 976,8 29,30 - 

        - 

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ  
ɋɐɆ-

441-300 
ɋɬɨɢɦɨɫɬɶ ɫɜɚɣ  ɦ3 4,32 1809,2 7815,74   

ɎȿɊ 
05-01-
002-02 

ɉɨɝɪɭɠɟɧɢɟ ɫɜɚɣ 
ɞɥɢɧɨɣ 8 ɦ, 2ɝɪ 

ɦ3 4,32 446,7 1929,7 4,3 18,58 

ɎȿɊ 
05-01-
057-01 

ɋɪɭɛɤɚ ɫɜɚɣ ɲɬ 3 115,5 346,5        1,4 4,2 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ  
ɎȿɊ 

06-01-
001-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɞɝɨɬɨɜɤɢ   100 ɦ3 0,0029 6429,76 18,65 180 

0,52 

ɎȿɊ 
06-01-
005-04  

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɪɨɫɬɜɟɪɤɨɜ 

ɨɛɴɟɦɨɦ ɞɨ 3 ɦ3 

100ɦ3 0,0247 18706,1 462,04 

 

785,9 

 

19,41 

ɋɐɆ-
204-
0025 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-III 

ɬ 0,032 8134,9 260,32 - 
- 

ɋɐɆ-
204-
0003 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-I 

ɬ 0,004 9372,4 37,49 - 
 

- 

ɂɬɨɝɨ: 11047,72  44,45 

*ɋɬɨɢɦɨɫɬɶ ɭɤɚɡɚɧɚ ɜ ɰɟɧɚɯ 2001 ɝ. 
ɋɪɚɜɧɢɜɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɜɭɯ ɜɢɞɨɜ ɮɭɧɞɚɦɟɧɬɨɜ, ɞɟɥɚɟɦ 

ɜɵɜɨɞ, ɱɬɨ ɜ ɡɚɞɚɧɧɵɯ ɢɧɠɟɧɟɪɧɨ - ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɧɚɝɪɭɡɤɚɯ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ, ɬ.ɤ. ɨɧ 
ɞɟɲɟɜɥɟ ɢ ɦɟɧɟɟ ɬɪɭɞɨɟɦɨɤ, ɱɟɦ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ. 

 
 
 
 
 
4  Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
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4.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ 
 
Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 

ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ. ɋɯɟɦɚ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ ɪɟɲɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɪɚɡɞɟɥɟ «Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɟɲɟɧɢɹ». 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ – ɤɚɪɤɚɫɧɚɹ. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ – ɪɚɦɧɨɫɜɹɡɟɜɵɣ 
ɤɚɪɤɚɫ. Ʉɚɪɤɚɫ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɲɟɧ ɜ ɩɥɨɫɤɨɣ ɪɚɦɧɨ – ɫɜɹɡɟɜɨɣ ɫɢɫɬɟɦɟ.   

ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ, ɩɪɢ ɦɨɧɬɚɠɟ ɡɞɚɧɢɣ 
ɜɯɨɞɹɬ: 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ;  
- ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ; 
- ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ: 
- ɫɬɪɨɩɨɜɤɚ ɢ ɪɚɫɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɩɨɪɵ; 
- ɜɵɜɟɪɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɩɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ; 
Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɭɛɨɪɤɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɭɫɬɪɨɣɫɬɜɚ ɬɟɪɪɢɬɨɪɢɢ. 
Ɋɚɛɨɬɵ ɜ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɩɪɨɜɨɞɹɬɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɜ ɞɜɟ 

ɫɦɟɧɵ. 
 
4.2  Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ    
 
ȼɫɟ ɪɚɡɞɟɥɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɪɚɡɪɚɛɨɬɚɧɵ ɫɨɝɥɚɫɧɨ:  

- ɆȾɋ 12-29.2006 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɨɮɨɪɦɥɟɧɢɸ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ»;  
- ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» ;  
- ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»;  
- ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» (ɱɚɫɬɶ 1);  
- ɋɇɢɉ 12-04-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» (ɱɚɫɬɶ 2). 

 
4.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ  
 
4.3.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜɫɟ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ:  
- Ɋɚɡɛɢɬɵ ɢ ɩɪɢɧɹɬɵ ɨɫɢ ɡɞɚɧɢɹ ɢ ɪɟɩɟɪɵ;  
-ȼɨɡɜɟɞɟɧɵ ɜɫɟ ɜɪɟɦɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 

ɫɬɪɨɣɝɟɧɩɥɚɧɨɦ;  
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- ɉɪɨɢɡɜɟɫɬɢ ɩɥɚɧɢɪɨɜɤɭ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɜɵɩɨɥɧɢɬɶ ɩɨɞɫɵɩɤɭ 
ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɣ ɫɦɟɫɶɸ ɜɪɟɦɟɧɧɵɯ ɚɜɬɨɞɨɪɨɝ, ɞɨɪɨɝ ɞɥɹ ɪɚɛɨɬɵ ɢ 
ɩɟɪɟɦɟɳɟɧɢɣ ɤɪɚɧɚ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɢɬɶ ɨɛɪɚɬɧɭɸ ɡɚɫɵɩɤɭ ɮɭɧɞɚɦɟɧɬɚ. Ⱦɥɹ 
ɡɚɟɡɞɚ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɜɧɭɬɪɶ ɤɨɧɬɭɪɚ ɥɟɧɬɨɱɧɨɝɨ ɠ/ɛ 
ɪɨɫɬɜɟɪɤɚ, ɜɵɩɨɥɧɢɬɶ ɱɟɪɟɡ ɧɟɝɨ ɩɟɪɟɟɡɞ;  

- ȼ ɦɟɫɬɚɯ ɩɪɨɯɨɞɚ ɢ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɭɫɬɪɨɢɬɶ ɢɫɤɭɫɫɬɜɟɧɧɨɟ 
(ɢɥɢ ɟɫɬɟɫɬɜɟɧɧɨɟ) ɨɫɧɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɜɵɞɟɪɠɢɜɚɬɶ ɧɚɝɪɭɡɤɭ - 1,8 
ɤɝ/ɫɦ², ɫ ɧɚɥɢɱɢɟɦ ɜɨɞɨɨɬɜɨɞɚ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ 
ɩɨɞ ɤɪɚɧ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ, ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 150 ɦɦ;  

- ɉɪɨɥɨɠɟɧɵ ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ;  
- ɍɛɟɞɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ, ɜ ɦɟɫɬɚɯ ɩɪɨɯɨɞɚ ɢ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ, 

ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɬɪɚɧɲɟɣ ɢ ɬ.ɩ, ɨɩɚɫɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɢ ɩɟɪɟɦɟɳɟɧɢɣ 
ɤɪɚɧɚ;  

- Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɚɪɤɚɫɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɠ/ɛ 
ɨɩɨɪɧɵɟ ɮɭɧɞɚɦɟɧɬɵ, ɢ ɫɞɚɧɵ ɩɨ ɚɤɬɭ;  

- ɍɫɬɪɨɢɬɶ ɨɫɜɟɳɟɧɢɟ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ ɫ ɨɫɜɟɳёɧɧɨɫɬɶɸ ɧɚ 
ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɧɟ ɦɟɧɟɟ 30 ɥɸɤɫ (ɋɉ 52.13330.2011). Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ (ɧɚ ɤɪɵɲɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɡɞɚɧɢɹ) ɢ ɩɟɪɟɧɨɫɧɵɟ 
ɩɪɨɠɟɤɬɨɪɚ (ɧɚ ɫɬɪɟɥɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ);  

- Ɉɫɦɨɬɪɟɧɵ, ɧɚɥɚɠɟɧɵ ɢ ɩɪɢɧɹɬɵ ɦɨɧɬɚɠɧɵɟ ɦɟɯɚɧɢɡɦɵ, 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ;  

- Ɉɮɨɪɦɥɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɨɤɭɦɟɧɬɵ ɧɚ ɫɤɪɵɬɵɟ ɪɚɛɨɬɵ;  
- Ɂɚɜɟɡɟɧɵ ɢ ɪɚɡɥɨɠɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɯɟɦɚɦɢ 

ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ.  
ȼɫɟ ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɫɛɨɪɧɵɟ ɷɥɟɦɟɧɬɵ 

ɩɨɞɥɟɠɚɬ ɬɳɚɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɟ:  
- ȼɫɟ ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɪɤɢɪɨɜɚɧɵ ɧɚ ɡɚɜɨɞɚɯ-ɢɡɝɨɬɨɜɢɬɟɥɹɯ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɹɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɵ, ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɶ ɪɟɛɟɪ ɢ 
ɝɪɚɧɟɣ, ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ;  

- Ⱦɟɬɚɥɢ ɫ ɬɪɟɳɢɧɚɦɢ, ɞɟɮɨɪɦɚɰɢɹɦɢ ɢ ɞɪɭɝɢɦɢ ɞɟɮɟɤɬɚɦɢ ɩɨɞɥɟɠɚɬ 
ɜɨɡɜɪɚɳɟɧɢɸ ɧɚ ɡɚɜɨɞ.  

ɉɟɪɟɞ ɩɨɞɴɟɦɨɦ ɢ ɩɟɪɟɦɟɳɟɧɢɟɦ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ 
ɧɟɨɛɯɨɞɢɦɨ:  

- Ɉɱɢɫɬɢɬɶ ɷɥɟɦɟɧɬ, ɨɬ ɝɪɹɡɢ;  
- ɇɚɧɟɫɬɢ ɨɫɧɨɜɧɵɟ ɪɢɫɤɢ ɢ ɩɪɨɜɟɪɢɬɶ, ɧɚɥɢɱɢɟ ɦɟɬɨɤ ɦɟɫɬ ɨɩɢɪɚɧɢɹ 

ɷɥɟɦɟɧɬɨɜ;  
- ɉɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɫɬɪɨɩɨɜɤɢ.  
ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ: ɪɚɡɛɢɜɤɚ ɡɞɚɧɢɹ ɧɚ 

ɡɚɯɜɚɬɤɢ, ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɢ ɫɬɨɹɧɤɢ ɤɪɚɧɨɜ ɢ ɬ.ɞ. - ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ, 
ɥɢɫɬ 5.  

Ɋɚɛɨɬɵ ɜɟɞɭɬɫɹ ɩɨɞ ɨɬɤɪɵɬɵɦ ɧɟɛɨɦ, ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
4.3.2  Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ    
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Ʉ ɨɫɧɨɜɧɵɦ ɪɚɛɨɬɚɦ ɨɬɧɨɫɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɦɨɧɬɚɠ ɫɛɨɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ (ɤɨɥɨɧɧ, ɪɢɝɟɥɟɣ, ɛɚɥɨɤ ɧɚɫɬɢɥɚ, ɩɪɨɝɨɧɨɜ), ɜɤɥɸɱɚɸ ɢɯ ɫɬɪɨɩɨɜɤɭ, 
ɜɵɜɟɪɤɭ ɢ ɜɪɟɦɟɧɧɨɟ ɤɪɟɩɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɢɦ ɪɚɛɨɬɵ (ɫɜɚɪɨɱɧɵɟ 
ɪɚɛɨɬɵ ɢ ɭɫɬɪɨɣɫɬɜɨ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ).   

ȼɫɟ ɫɯɟɦɵ ɫɬɪɨɩɨɜɤɢ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɫɯɟɦɵ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ - 
ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ ɥɢɫɬ 5.  

Ɇɨɧɬɚɠ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ.  
ɉɨɫɬɚɜɥɹɟɦɵɟ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ.  
Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɥɟɠɚɬ ɩɪɚɜɤɟ, ɩɪɢ ɷɬɨɦ ɩɪɚɜɤɚ ɦɨɠɟɬ 

ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɤɚɤ ɛɟɡ ɧɚɝɪɟɜɚ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ (ɯɨɥɨɞɧɚɹ ɩɪɚɜɤɚ), 
ɬɚɤ ɢ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɧɚɝɪɟɜɨɦ (ɩɪɚɜɤɚ ɜ ɝɨɪɹɱɟɦ ɫɨɫɬɨɹɧɢɢ) ɬɟɪɦɢɱɟɫɤɢɦ 
ɢɥɢ ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ.  

ɏɨɥɨɞɧɚɹ ɩɪɚɜɤɚ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɥɚɜɧɨ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɭɱɚɫɬɤɨɜ ɢ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɩɨɫɨɛɚɦɢ, ɢɫɤɥɸɱɚɸɳɢɦɢ 
ɨɛɪɚɡɨɜɚɧɢɟ ɜɦɹɬɢɧ, ɜɵɛɨɢɧ ɢ ɞɪɭɝɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɤɚɬɚ.  

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɩɨɥɧɹɸɬ ɦɟɬɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɢ ɜɧɨɜɶ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ 
ɱɚɫɬɢ ɡɞɚɧɢɹ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɦɨɧɬɚɠɚ: ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɢ 
ɢɯ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɧɚɝɪɭɡɤɚɯ; ɛɟɡɨɩɚɫɧɨɫɬɶ ɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ.  

ɉɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɩɨɞ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɦɚɫɬɟɪɚ (ɛɪɢɝɚɞɢɪɚ), ɢɦɟɸɳɟɝɨ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ. Ɉɧ 
ɨɛɹɡɚɧ: ɫɥɟɞɢɬɶ ɡɚ ɩɪɚɜɢɥɶɧɵɦ ɪɚɡɦɟɳɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɤɥɚɞɟ, ɡɚ 
ɩɪɢɦɟɧɟɧɢɟɦ ɛɟɡɨɩɚɫɧɵɯ ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɪɚɛɨɬ, ɡɚ ɢɫɩɪɚɜɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɫɨɯɪɚɧɧɨɫɬɶɸ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɢɯ ɫɤɥɚɞɢɪɨɜɚɧɢɢ 
ɢ ɩɨɞɴɟɦɟ ɞɥɹ ɦɨɧɬɚɠɚ.  

ɋɬɪɨɩɨɜɤɭ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɦɟɫɬɚɯ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ, ɢ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɩɨɞɴɟɦ ɢ ɩɨɞɚɱɭ ɤ ɦɟɫɬɭ 
ɭɫɬɚɧɨɜɤɢ ɜ ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. ɉɪɢ ɦɨɧɬɚɠɟ ɢɫɩɨɥɶɡɭɸɬ 
ɝɢɛɤɢɟ ɫɬɪɨɩɵ. ɂɯ ɦɚɪɤɢɪɨɜɤɚ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɉɉɊ.  

ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɫɨɜɦɟɳɟɧɢɹ ɨɪɢɟɧɬɢɪɨɜ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 
ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɨɬɤɥɨɧɟɧɢɹ ɡɚɤɨɧɱɟɧɧɵɯ ɦɨɧɬɚɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɨɬ ɩɪɨɟɤɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɜɟɥɢɱɢɧ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɚɯ 4.1, 4.12, 4.13, 4.19 ɢ 4.20 ɋɉ 70.13330.2012.  

ɉɪɨɟɤɬɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɫ ɦɨɧɬɚɠɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚ ɛɨɥɬɚɯ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɫɪɚɡɭ 
ɩɨɫɥɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɢ ɜɵɜɟɪɤɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɤɪɨɦɟ ɫɥɭɱɚɟɜ, ɨɫɨɛɨ ɨɝɨɜɨɪɟɧɧɵɯ ɜ ɉɉɊ.  

Ʉɨɧɫɬɪɭɤɰɢɢ ɫ ɦɨɧɬɚɠɧɵɦɢ ɫɜɚɪɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚɞɥɟɠɢɬ 
ɡɚɤɪɟɩɥɹɬɶ ɜ ɞɜɚ ɷɬɚɩɚ: ɫɧɚɱɚɥɚ ɜɪɟɦɟɧɧɨ, ɡɚɬɟɦ ɩɨ ɩɪɨɟɤɬɭ.  

Ɇɨɧɬɚɠ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɫɬɪɨɝɨɦ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɜ ɱɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
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ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ (ɤɪɚɧɨɜ), ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ ɧɚɞɡɟɦɧɨɝɨ ɰɢɤɥɚ.  

Ɇɨɧɬɚɠ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɨɞɚɱɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ.  

Ɂɚɜɨɞɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ – ɫɜɚɪɧɵɟ.  
Ɇɢɧɢɦɚɥɶɧɵɟ ɤɚɬɟɬɵ ɲɜɨɜ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɬɚɛɥ. 38 ɋɉ 

16.13330.2011.  
ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɥɟɠɚɬ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 112.13330.2011.  
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬ ɫɪɟɞɫɬɜɚ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, 

ɧɨɪɦɨɤɨɦɩɥɟɤɬɵ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɢɧɜɟɧɬɚɪɹ.  
Ⱦɥɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɢɩɨɜɭɸ 

ɦɨɧɬɚɠɧɭɸ ɨɫɧɚɫɬɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɞɴɟɦ, ɜɪɟɦɟɧɧɨɟ 
ɤɪɟɩɥɟɧɢɟ ɢ ɜɵɜɟɪɤɭ ɷɥɟɦɟɧɬɨɜ.  

 
4.3.3 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ  
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɱɢɫɬɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɬ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɫɧɹɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɨɩɚɫɧɵɯ 
ɡɨɧ. ɍɛɪɚɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɫɬɤɭ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ.  ɉɟɪɟɞɚɬɶ ɩɨɞɪɹɞɱɢɤɭ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ 
ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ. 

 
4.4  Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ   
 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɫɩɨɥɧɢɬɟɥɟɦ ɪɚɛɨɬ ɢ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  
- ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ;  
- ɉɪɢɟɦɤɭ ɜɵɧɟɫɟɧɧɨɣ ɜ ɧɚɬɭɪɭ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ;  
- ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ;  
- Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɢ ɩɨ ɡɚɜɟɪɲɟɧɢɢ 

ɨɩɟɪɚɰɢɣ;  
- Ɉɰɟɧɤɭ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ 

ɫɬɚɧɨɜɹɬɫɹ ɧɟɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɫɥɟ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ 
ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬ.  

ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɥɟɞɭɟɬ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɫɸ ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ.  

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɞɨɫɬɚɬɤɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ ɞɨɪɚɛɨɬɤɭ.  

ȼɯɨɞɧɵɦ ɤɨɧɬɪɨɥɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɩɪɨɜɟɪɹɸɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɨɤɭɩɚɟɦɵɯ (ɩɨɥɭɱɚɟɦɵɯ) 
ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɜɢɞɟɬɟɥɶɫɬɜ ɧɚ ɧɢɯ, ɭɤɚɡɚɧɧɵɯ ɜ ɩɪɨɟɤɬɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ.  
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ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢ 
ɢɫɩɵɬɚɧɢɹ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ, ɢ ɢɫɩɵɬɚɧɢɣ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ (ɢɥɢ) 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɜɢɞɟɬɟɥɶɫɬɜ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ.  

Ɋɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ.  
Ɇɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɬɨɪɵɯ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜɵɹɜɥɟɧɨ ɜɯɨɞɧɵɦ ɤɨɧɬɪɨɥɟɦ, ɫɥɟɞɭɟɬ ɨɬɞɟɥɢɬɶ 
ɨɬ ɩɪɢɝɨɞɧɵɯ ɢ ɩɪɨɦɚɪɤɢɪɨɜɚɬɶ. Ɋɚɛɨɬɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɡɞɟɥɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɨɫɬɚɧɨɜɢɬɶ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɨɞɧɨ ɢɡ ɬɪɟɯ ɪɟɲɟɧɢɣ:  

- ɉɨɫɬɚɜɳɢɤ ɜɵɩɨɥɧɹɟɬ ɡɚɦɟɧɭ ɧɟɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ;  

- ɇɟɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɞɟɥɢɹ ɞɨɪɚɛɚɬɵɜɚɸɬɫɹ;  
- ɇɟɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɩɨɫɥɟ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɡɚɫɬɪɨɣɳɢɤɨɦ (ɡɚɤɚɡɱɢɤɨɦ), ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ ɢ 
ɨɪɝɚɧɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɧɚɞɡɨɪɚ) ɩɨ ɟɝɨ ɤɨɦɩɟɬɟɧɰɢɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ.  
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɟɦɤɢ ɪɚɛɨɬ, ɫɤɪɵɜɚɟɦɵɯ ɩɨɫɥɟɞɭɸɳɢɦɢ ɪɚɛɨɬɚɦɢ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɟɤɬɧɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɨɮɨɪɦɥɹɸɬɫɹ ɚɤɬɚɦɢ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ.  

Ɉɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɧɚɞɡɨɪɚ) ɜɵɩɨɥɧɹɸɬ ɨɰɟɧɤɭ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɰɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɨɡɜɨɞɢɦɨɝɨ ɨɛɴɟɤɬɚ ɬɪɟɛɨɜɚɧɢɹɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɩɪɨɟɤɬɧɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɧɚɡɧɚɱɟɧɧɵɦ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɚ ɜ 
ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɨɫɥɟ ɜɜɨɞɚ ɟɝɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ.  

Ɉɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɧɚɞɡɨɪɚ) ɜɵɩɨɥɧɹɸɬ ɨɰɟɧɤɭ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɰɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɩɨ ɩɨɥɭɱɟɧɢɢ ɨɬ 
ɡɚɫɬɪɨɣɳɢɤɚ (ɡɚɤɚɡɱɢɤɚ) ɢɡɜɟɳɟɧɢɹ ɨ ɧɚɱɚɥɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.  

Ɉɰɟɧɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɚɤ ɩɪɨɞɭɤɰɢɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɹ ɢ 
ɢɦɭɳɟɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɨɤɪɭɠɚɸɳɟɝɨ ɧɚɫɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɤɪɭɠɚɸɳɟɣ 
ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ.  

ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɧɚɞɡɨɪɚ) ɩɨ 
ɢɡɜɟɳɟɧɢɸ ɢɫɩɨɥɧɢɬɟɥɹ ɪɚɛɨɬ ɦɨɝɭɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɜɨɢɦɢ 
ɩɨɥɧɨɦɨɱɢɹɦɢ ɜ ɩɪɨɰɟɞɭɪɚɯ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬ, 
ɫɤɪɵɜɚɟɦɵɯ ɩɨɫɥɟɞɭɸɳɢɦɢ ɪɚɛɨɬɚɦɢ, ɢ ɨɬɞɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɜ ɰɟɥɹɯ ɨɝɪɚɧɢɱɟɧɢɹ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɧɚɫɟɥɟɧɢɟ ɢ 
ɬɟɪɪɢɬɨɪɢɸ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɜɟɞɭɳɟɝɨɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɞɟɬɫɹ ɨɪɝɚɧɚɦɢ 
ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ 
(ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ ɢɧɫɩɟɤɰɢɹɦɢ ɢ ɬ.ɩ.) ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ.  
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ɉɪɢ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɩɪɢɟɦɤɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɴɹɜɥɟɧɵ ɞɨɤɭɦɟɧɬɵ:  

- ɂɫɩɨɥɧɢɬɟɥɶɧɵɟ ɱɟɪɬɟɠɢ;  
-Ɂɚɜɨɞɫɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɪɢɦɟɧɟɧɧɵɯ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ;  
- Ⱥɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ;  
- ɂɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɨɥɨɠɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ;  
- ɀɭɪɧɚɥɵ ɪɚɛɨɬ;  
- Ⱦɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 
ɇɚ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɞɭɬɫɹ:  
- Ɉɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ;  
- ɀɭɪɧɚɥ ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;  
- ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ;   
- ɀɭɪɧɚɥ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ;  
- ɀɭɪɧɚɥ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ;  
- ɀɭɪɧɚɥ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɡɚɳɢɬɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ.   
ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɢ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɩɪɢ ɦɨɧɬɚɠɟ ɤɨɧɫɬɭɤɰɢɣ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɢ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɩɪɢ ɦɨɧɬɚɠɟ 
ɤɨɧɫɬɪɭɤɰɢɣ  

№ ɩ/ɩ ɉɚɪɚɦɟɬɪ 
ɉɪɟɞɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ, 

ɦɦ 

Ʉɨɧɬɪɨɥɶ (ɦɟɬɨɞ, ɨɛɴɟɦ, 
ɜɢɞ ɪɟɝɢɫɬɪɚɰɢɢ) 

1 
Ɉɬɤɥɨɧɟɧɢɹ ɨɬɦɟɬɨɤ ɨɩɨɪɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɥɨɧɧɵ ɢ ɨɩɨɪ 
ɨɬ ɩɪɨɟɤɬɧɵɯ  

5 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɚɹ 
ɤɨɥɨɧɧɚ ɢ ɨɩɨɪɚ, 

ɝɟɨɞɟɡɢɱɟɫɤɚɹ 
ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ 

2 
Ɋɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɨɩɨɪɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɨɫɟɞɧɢɯ ɤɨɥɨɧɧ 
ɢ ɨɩɨɪ ɩɨ ɪɹɞɭ ɢ ɜ ɩɪɨɥɟɬɟ  

3 

3 
ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ ɢ ɨɩɨɪ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ 
ɜ ɨɩɨɪɧɨɦ ɫɟɱɟɧɢɢ 

5 

4 

Ɉɬɤɥɨɧɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ ɨɬ 
ɜɟɪɬɢɤɚɥɢ ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ 
ɩɪɢ ɞɥɢɧɟ ɤɨɥɨɧɧ, ɦɦ:  
4000 - 8000  
8000 - 16 000  
16 000 - 25 000  
25 000 - 40 000  

 
 
 

10 
12 
15 
20 

 

5 
Ɉɬɦɟɬɤɢ ɨɩɨɪɧɵɯ ɭɡɥɨɜ 

10 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɵɣ 

ɭɡɟɥ, ɠɭɪɧɚɥ ɪɚɛɨɬ 

6 
ɋɦɟɳɟɧɢɟ ɮɟɪɦ, ɛɚɥɨɤ ɪɢɝɟɥɟɣ 
ɫ ɨɫɟɣ ɧɚ ɨɝɨɥɨɜɤɚɯ ɤɨɥɨɧɧ ɢɡ 
ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ 

15 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɵɣ 
ɷɥɟɦɟɧɬ, ɝɟɨɞɟɡɢɱɟɫɤɚɹ 
ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.1 
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7 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɮɟɪɦ, 
ɛɚɥɨɤ, ɪɢɝɟɥɟɣ, ɩɨ ɜɟɪɯɧɢɦ 
ɩɨɹɫɚɦ ɦɟɠɞɭ ɬɨɱɤɚɦɢ 
ɡɚɤɪɟɩɥɟɧɢɹ 

15 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɵɣ 
ɷɥɟɦɟɧɬ, ɠɭɪɧɚɥ ɪɚɛɨɬ 

8 
ɋɦɟɳɟɧɢɟ ɨɫɢ ɩɨɞɤɪɚɧɨɜɨɣ 
ɛɚɥɤɢ ɫ ɩɪɨɞɨɥɶɧɨɣ 
ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ 

5 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɧɚ 

ɤɚɠɞɨɣ ɨɩɨɪɟ, ɠɭɪɧɚɥ 
ɪɚɛɨɬ 

 
4.5 Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 
 
Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.2 
 

Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 
ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝ
ɨ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ 

Ɉɛɴɟɦ ɪɚɛɨɬ ɋɨɫɬɚɜ ɡɜɟɧɚ ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ 
ɪɚɛɨɱɢɯ, 
ɱɟɥ.-ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ
ɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ
, ɱɟɥ.-ɱ 

Ɂɚɬɪɚɬ
ɵ 
ɜɪɟɦɟɧ
ɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ȿ 1-5 ȼɵɝɪɭɡɤɚ ɫ 
ɬɪɚɧɫɩɨɪɬɚ 
ɤɨɥɨɧɧ, ɫɜɹɡɟɣ, 
ɮɟɪɦ  

100 ɬ 0,24 Ɇɚɲɢɧɢɫɬ 
4ɪ-1 
Ɍɚɤɟɥ-ɢɤ 2ɪ 
- 2 

5,4 2,7 1,29 0,65 

ȿ 1-9 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 1 ɷɥ-ɬ 10 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1,4ɪ-2, 
3ɪ-1 

3,5 0,7 35 7 

ȿ 5-1-9 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɞɨɛɚɜ. 
ɧɚ 1ɬ 

16,8 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1,5ɪ-1,4ɪ-
2, 3ɪ-1 

0,75 0,15 12,6 2,52 

ȿ 5-1-3 ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ 
ɫɛɨɪɤɚ 
ɩɨɥɭɮɟɪɦ ɜ 
ɮɟɪɦɵ 
ɩɪɨɥɟɬɨɦ 24ɦ 

1 ɷɥ-ɬ 5 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1,4ɪ-2, 
3ɪ-1 

2,9 0,58 14,5 2,9 
 

ȿ 5-1-3 ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ 
ɫɛɨɪɤɚ 
ɩɨɥɭɮɟɪɦ ɜ 
ɮɟɪɦɵ 
ɩɪɨɥɟɬɨɦ 24ɦ 

ɞɨɛɚɜ. 
ɧɚ 1ɬ 

8,55 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1,4ɪ-2, 
3ɪ-1 

0,87 0,17 7,4 1,45 

ȿ 5-1-6 Ɇɨɧɬɚɠ ɮɟɪɦ 1 ɷɥ-ɬ 5 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-1, 
3ɪ-1 

2,9 0,65 14,5 3,25 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.2 
 
ȿ 5-1-6 

Ɇɨɧɬɚɠ ɮɟɪɦ  ɞɨɛɚɜ. 
ɧɚ 1ɬ 

8,55 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-1, 
3ɪ-1 

0,53 0,11 4,53 0,95 

ȿ 5-1-6 Ɇɨɧɬɚɠ 
ɩɪɨɝɨɧɨɜ  

1 ɷɥ-ɬ 40 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 
3ɪ-1 

0,3 0,1 12 4 

ȿ 5-1-6 Ɇɨɧɬɚɠ 
ɩɪɨɝɨɧɨɜ  

ɞɨɛɚɜ. 
ɧɚ 1ɬ 

4,2 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 
3ɪ-1 

1 0,33 4,2 1,39 

ȿ 5-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ 
ɤɪɟɫɬɨɜɵɯ  

1 ɷɥ-ɬ 10 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 
3ɪ-1 

0,64 0,21 6,4 2,1 

ȿ 5-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ 
ɤɪɟɫɬɨɜɵɯ  

ɞɨɛɚɜ. 
ɧɚ 1ɬ 

5,1 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 
3ɪ-1 

3 1 15,3 5,1 

ȿ 5-1-
19 

ɉɨɫɬɚɧɨɜɤɚ 
ɛɨɥɬɨɜ 

100ɲɬ 20 Ɇɨɧɬɚɠɧɢɤ 
4ɪ-1, 3ɪ-1 

11,5 - 245,3 - 

ȿ 22-1-
6 

Ɉɞɧɨɫɬɨɪɨɧɧɹɹ 
ɫɜɚɪɤɚ 
ɬɚɜɪɨɜɵɯ, 
ɭɝɨɥɤɨɜɵɯ ɢ 
ɧɚɯɥɟɫɬɨɱɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ: 
ɜɟɪɬɢɤɚɥɶɧɨɟ 

10ɦ 9,9 ɗɥɟɤɬɪɨɫɜɚɪ
ɳɢɤ 4ɪ-1, 
5ɪ-1 

7,3 - 72,27 - 

ȿ 22-1-
6 

Ɉɞɧɨɫɬɨɪɨɧɧɹɹ 
ɫɜɚɪɤɚ 
ɬɚɜɪɨɜɵɯ, 
ɭɝɨɥɤɨɜɵɯ ɢ 
ɧɚɯɥɟɫɬɨɱɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ: 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ  

10ɦ 10,5 ɗɥɟɤɬɪɨɫɜɚɪ
ɳɢɤ 4ɪ-1, 
5ɪ-1 

8,7 - 91,35 - 

 ɂɌɈȽɈ      536,64  
 
4.6  ɋɯɟɦɵ ɫɬɪɨɩɨɜɤɢ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ  
Ⱦɥɹ ɩɨɞɛɨɪɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɨɥɶɡɭɟɦɫɹ ɤɚɬɚɥɨɝɨɦ 

ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɜɵɛɢɪɚɟɦ ɤɨɦɩɥɟɤɬ 
ɨɞɧɨɬɢɩɧɨɣ ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, ɩɪɢɧɢɦɚɹ ɟɝɨ ɛɨɥɶɲɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. 
ɋɯɟɦɵ ɫɬɪɨɩɨɜɨɤ ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ, ɥɢɫɬ 5. 
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4.7  ȼɵɛɨɪ ɫɬɪɟɥɨɜɨɝɨ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ  
Ɇɨɧɬɢɪɭɟɦɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɨɧɬɚɠɧɨɣ ɦɚɫɫɨɣ, 

ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɨɣ ɢ ɬɪɟɛɭɟɦɵɦ ɜɵɥɟɬɨɦ ɫɬɪɟɥɵ. ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
ɩɪɨɢɡɜɟɞɟɧ ɩɭɬɟɦ ɧɚɯɨɠɞɟɧɢɹ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ɬɪɟɛɭɟɦɨɣ 
ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ (ɦɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ), ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ (ɦɨɧɬɚɠɧɚɹ 
ɦɚɫɫɚ) ɢ ɜɵɥɟɬɚ ɫɬɪɟɥɵ.  ɉɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ – 
ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɣ ɷɥɟɦɟɧɬ – ɮɟɪɦɚ, ɟɟ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 1,71 ɬ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɤɪɚɧ ɞɥɹ ɩɨɞɚɱɢ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɡɞɚɧɢɟ ɫ ɨɦɟɬɤɨɣ 
ɜɟɪɯɚ +10,700ɦ ɢ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 28,16ɯ24ɦ. 

Ⱦɥɹ ɫɬɪɨɩɨɜɤɢ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɪɨɩ 4ɋɄ10-10. 
Ɋɚɫɫɱɢɬɚɟɦ ɦɨɧɬɚɠɧɭɸ ɦɚɫɫɭ ɩɨ ɮɨɪɦɭɥɟ  
 
Ɇɦ=Ɇɷ+Ɇɝ                                                                                                           (4.1) 
 

ɝɞɟ Ɇɷ – ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ ɝɪɭɩɩɵ, ɬ;       
  Ɇɝ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɪɚɜɟɪɫɵ, 

ɫɬɪɨɩɵ, ɤɨɧɞɭɤɬɨɪɵ, ɥɟɫɬɧɢɰɵ ɢ ɬ.ɞ.), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɷɥɟɦɟɧɬɟ ɞɨ ɟɝɨ 
ɩɨɞɴɟɦɚ, ɬ. 

 
Ɇɦ =0,7+0,32=1,02 ɬ. 
 
Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 
 Hɤ=hɨ+hɡ+hɷ+hɝ ,                                                                                               (4.2)  
 

ɝɞɟ ho – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɦ;  

hɡ– ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ 
ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɜɧɵɦ 0,3 – 0,5ɦ; 

hɷ– ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ;  
hɝ– ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ), ɦ. 
 
Hɤ= 10,7+0,5+3,3+3 = 17,5 ɦ. 
 
ɇɟɨɛɯɨɞɢɦɚɹ ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ݈˔˕˓ = ௕+௕భ+௕మ+ுೖ−ℎˆℎˆ + ܾଷ,                                                                            (4.3) 

 
ɝɞɟ    b - ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ ɢɥɢ 
ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɪɚɜɧɵɣ 0,5 ɦ; 

b1 - ɩɨɥɨɜɢɧɚ ɞɥɢɧɵ (ɢɥɢ ɲɢɪɢɧɵ) ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 
b2 - ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ; 
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b3 - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ; 
 ݈˔˕˓ = ଴,ହ+଺+଴,ହ+ଵ଻,ହ+ଷଷ + Ͷ = ͳ͵,ʹɦ. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɜɵɛɢɪɚɟɦ ɤɪɚɧ, ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ 

ɤɨɬɨɪɨɝɨ ɧɟ ɦɟɧɶɲɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ. ɗɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɨɬɜɟɱɚɟɬ 
ɝɭɫɟɧɢɱɧɵɣ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ Ʉɋ5363. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ: 
− ɜɵɥɟɬ ɤɪɸɤɚ 15,2 ɦ.  
− ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 21,4 ɦ.  
-         ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ  – 3,5 ɬ.  
 
4.8 ȼɟɞɨɦɨɫɬɶ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɲɢɧ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ 
 

Ɇɟɯɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ  ɫɩɟɰɢɚɥɶɧɵɯ  ɫɬɪɨɢɬɟɥɶɧɵɯ  ɪɚɛɨɬ ɞɨɥɠɧɚ  
ɛɵɬɶ  ɤɨɦɩɥɟɤɫɧɨɣ  ɢ  ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ  ɤɨɦɩɥɟɤɬɚɦɢ  ɫɬɪɨɢɬɟɥɶɧɵɯ  ɦɚɲɢɧ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, 
ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɋɪɟɞɫɬɜɚ   ɦɚɥɨɣ   ɦɟɯɚɧɢɡɚɰɢɢ,   ɨɛɨɪɭɞɨɜɚɧɢɟ,   ɢɧɫɬɪɭɦɟɧɬ   ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ  ɨɫɧɚɫɬɤɚ,  ɧɟɨɛɯɨɞɢɦɵɟ  ɞɥɹ  ɜɵɩɨɥɧɟɧɢɹ  ɦɨɧɬɚɠɧɵɯ  ɪɚɛɨɬ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨɦɩɥɟɤɬɨɜɚɧɵ ɜ ɧɨɪɦɨɤɨɦɩɥɟɤɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.3 ɢ 
4.4. 

 
Ɍɚɛɥɢɰɚ 4.3 – ɉɟɪɟɱɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ  

ɢ  ɟɝɨ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  ɦɚɲɢɧɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ   

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 

ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟ
ɫɬɜɨ 

ȼɨɡɜɟɞɟɧɢɟ   ɤɚɪɤɚɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
 

 
Ʉɪɚɧ ɫɚɦɨɯɨɞɧɵɣ 

 
Ʉɋ5363 

 
1 

 
Ɍɚɛɥɢɰɚ 4.4 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ  

ɢ  ɟɝɨ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  ɦɚɲɢɧɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ   

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 

ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟ
ɫɬɜɨ 

Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ 

ɋɬɪɨɩ ɫɬɚɥɶɧɨɣ Q=10ɬ 1 
ɋɬɪɨɩ ɤɚɧɚɬɧɵɣ Q=10ɬ 1 
ɉɨɞɫɬɪɨɩɨɤ Q=4ɬ 2 
ɉɨɞɤɥɚɞɤɢ ɩɨɞ ɤɚɧɚɬ  2 
ɉɨɝɪɭɠɧɨɣ ɡɚɦɨɤ Q=8ɬ 2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ  4.4 
 ɋɬɪɚɯɨɜɨɱɧɵɣ ɤɚɧɚɬ ȽɈɋɌ 12.4.107-82 1 

ȼɵɜɟɪɤɚ 

ɇɢɜɟɥɢɪ ɇɂ-3 2 
Ɍɟɨɞɨɥɢɬ 3Ɍ2Ʉɉ2 2 
Ɋɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

ȽɈɋɌ 7502-98 4 

ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 
ɍɋ2-II  

ȽɈɋɌ 9416-83 2 

Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ 

ȽɈɋɌ 7948-80 2 

 
ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɦɨɧɬɚɠɚ 

 

 

 

ɇɚɢɦɟɧɨɜɚ
ɧɢɟ 

ɤɨɧɫɬɪɭɤɰ
ɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ 

ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ 

ɗɫɤɢɡ Ƚɪɭɡɨɩɨɞ
ɴɟɦɧ, 

ɬ 

Ɇɚɫɫɚ, 
ɬ 

Ʉɨɥɨɧɧɚ 1.ɋɬɪɨɩ 2ɋɌ10-4 
 

 

1. 10 
 

0,095 

ɋɬɪɨɩɢɥɶɧ
ɚɹ ɮɟɪɦɚ 

1.  ɋɬɪɨɩ 4ɋɄ10-4 
 

 
 

1. 10 
 
 

0,095 
 
 

ɉɪɨɝɨɧ 1. ɋɬɪɨɩ 2ɋɌ10-4 
 

 

1. 10 0,095 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.6 

 
4.9 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɋɉ 49.13330.2012 

«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; ɋɉ 12-
1362002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. ɋɬɪɨɢɬɟɥɶɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ».   

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜɵɞɚɱɟɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɵ, ɨɛɭɜɢ ɢ 
ɞɪ.), ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɟ ɪɚɛɨɱɢɯ (ɨɝɪɚɠɞɟɧɢɹ, 
ɨɫɜɟɳɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ, ɡɚɳɢɬɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɬ.ɞ.), ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ.   

Ɋɚɛɨɱɢɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɢɬɚɧɢɹ ɢ 
ɨɬɞɵɯɚ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɩɟɰ.ɨɛɭɜɢ ɢ ɫɩɟɰ.ɨɞɟɠɞɟ. ȼɫɟ ɥɢɰɚ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɨɛɹɡɚɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɵɟ ɤɚɫɤɢ.   

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɟɤɬɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɩɪɟɞɵɞɭɳɚɹ ɨɩɟɪɚɰɢɹ 
ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ. 
Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɢɤɢ, ɩɪɨɲɟɞɲɢɟ ɫɩɟɰɢɚɥɶɧɨɟ 
ɨɛɭɱɟɧɢɟ ɢ ɨɡɧɚɤɨɦɥɟɧɧɵɟ ɫɨ ɫɩɟɰɢɮɢɤɨɣ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ.  

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɪɟɲɚɟɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɇɨɧɬɚɠɧɢɤɚɦ ɜɵɩɨɥɧɹɸɳɢɦ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɜɵɩɨɥɧɹɬɶ 
ɪɚɛɨɬɵ ɩɪɢ ɫɬɪɚɯɨɜɤɟ ɦɨɧɬɚɠɧɵɦɢ ɩɨɹɫɚɦɢ, ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɤ ɦɟɫɬɚɦ, 
ɭɤɚɡɚɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ. Ɇɨɧɬɚɠɧɵɣ ɩɨɹɫ ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɵɬɚɧ, ɢ 
ɢɦɟɬɶ ɛɢɪɤɭ. ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɪɚɛɨɬɟ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 
ɪɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɨɛɭɱɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɚɜɢɥɶɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ 
ɧɚ ɨɛɴɟɤɬɟ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢ ɦɚɫɬɟɪɚ. ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɝɪɚɠɞɟɧɵ 
ɨɩɚɫɧɵɟ ɡɨɧɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɚɛɨɬɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ.  

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɟɪɟɦɟɳɟɧɢɟ ɛɚɥɨɤ, ɪɢɝɟɥɟɣ (ɮɟɪɦ) 
ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɪɚɯɨɜɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
(ɨɬɬɹɠɟɤ) ɞɥɢɧɨɣ 6 ɦ ɢ ɞɢɚɦɟɬɪɨɦ 12 ɦɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɢɦɟɧɶɲɢɣ 

ɋɜɹɡɢ 1. ɋɬɪɨɩ 2ɋɌ-10-4 
 

 

1.10 
 

0,095 
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ɝɚɛɚɪɢɬ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɢɯ ɪɚɡɜɨɪɨɬ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɞɨɥɠɧɚ 
ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɟ, ɪɚɛɨɱɢɟ ɭɱɚɫɬɤɢ (ɦɟɫɬɚ) ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɤɚɦɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɩɢɫɹɦɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɮɨɪɦɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ Ɋ 12.4.026-2001.   

Ɋɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ ɩɨ 
ȽɈɋɌ Ɋ 50849-96 ɢ ɤɚɧɚɬɚɦɢ ɫɬɪɚɯɨɜɨɱɧɵɦɢ ɩɨ ȽɈɋɌ 12.4.107-82.   

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ,ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ 
ɩɨɞɯɨɞɵ ɤ ɧɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ12.1.046-85. 

  ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɪɚɧɚ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

- ɪɚɛɨɬɚɬɶ ɩɨ ɫɢɝɧɚɥɭ ɫɬɪɨɩɚɥɶɳɢɤɚ;  
- ɩɨɞɴɟɦ, ɨɩɭɫɤɚɧɢɟ, ɩɟɪɟɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɤɨɥɨɧɧ, ɛɚɥɨɤ 

ɢ ɬ.ɩ.), ɬɨɪɦɨɠɟɧɢɟ ɩɪɢ ɜɫɟɯ ɩɟɪɟɦɟɳɟɧɢɹɯ ɜɵɩɨɥɧɹɬɶ ɩɥɚɜɧɨ, ɛɟɡ ɪɵɜɤɨɜ;  
- ɦɨɧɬɚɠɧɵɟ ɷɥɟɦɟɧɬɵ ɜɨ ɜɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɧɹɬɵ ɧɟ 

ɦɟɧɟɟ ɱɟɦ ɧɚ 0,5 ɦ ɜɵɲɟ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɧɚ ɩɭɬɢ ɩɪɟɞɦɟɬɨɜ;  
- ɨɩɭɫɤɚɬɶ ɤɨɥɨɧɧɵ, ɛɚɥɤɢ ɢ ɞɪɭɝɢɟ ɦɨɧɬɚɠɧɵɟ ɷɥɟɦɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɢ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɞɥɹ ɧɢɯ ɦɟɫɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɭɫɬɨɣɱɢɜɨɟ ɢɯ ɩɨɥɨɠɟɧɢɟ ɢ ɥɟɝɤɨɫɬɶ ɢɡɜɥɟɱɟɧɢɹ ɫɬɪɨɩɨɜ. 

 
4.10  Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
ɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɤɨ - ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ:  
- Ɉɛɴёɦ ɪɚɛɨɬ, V, ɬ,  
 
V = 78,7 ɬ; 
 
- ȼɵɪɚɛɨɬɤɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ, ɇɜɪ, ɬ,  
 ʜ˅ы˓ = 𝑉்

,                                                                                                     (4.10) 

 
Ɍ- ɬɪɭɞɨёɦɤɨɫɬɶ, ɱɟɥ-ɫɦ,  
 ʜ˅ы˓ = ଻଼,଻଺଺,ଵ଻ = ͳ,ʹ ɬ; 

 
- ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ- 4ɞɧɟɣ; 
- Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ-20 ɱɟɥɨɜɟɤ. 
Ɍɚɛɥɢɰɭ ɫ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɥɢɫɬɟ 5 

ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
5.1 Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ 

ɜɨɡɜɟɞɟɧɢɸ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ «Ʉɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 
1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ ɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤ ». 

ɋɬɪɨɣɝɟɧɩɥɚɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɢ ɪɚɡɦɟɳɟɧɢɹ 
ɨɛɴɟɤɬɨɜ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɰɟɥɹɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ.  

ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ -  ɜɚɠɧɟɣɲɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɱɚɫɬɶ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɨɫɧɨɜɧɨɣ ɞɨɤɭɦɟɧɬ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɣ 
ɨɪɝɚɧɢɡɚɰɢɸ ɩɥɨɳɚɞɤɢ ɢ ɨɛɨɫɧɨɜɵɜɚɸɳɢɟ ɨɬɜɨɞ ɡɟɦɥɢ ɧɚ ɩɟɪɢɨɞ ɪɚɛɨɬ, 
ɨɛɴɟɦɵ ɢ ɡɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. 

 
5.2 ȼɵɛɨɪ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
 
ɉɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ – ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɣ 

ɷɥɟɦɟɧɬ – ɮɟɪɦɚ, ɟɟ ɦɚɫɫɚ ɜɦɟɫɬɟ ɫ ɝɪɭɡɨɡɚɯɜɚɬɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ 0,7 
ɬɨɧɧɵ.   

Ɋɚɫɱёɬ ɢ ɜɵɛɨɪ ɤɪɚɧɚ ɩɪɨɢɡɜɟɞёɧ ɜ ɪɚɡɞɟɥɟ 4. Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɹ 
ɩɪɢɧɹɬ ɤɪɚɧ Ʉɋ-5363. 

 
5.3 Ɋɚɡɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɢ ɤɪɚɧɚ ɞɨ ɛɥɢɠɚɣɲɟɣ ɜɵɫɬɭɩɚɸɳɟɣ 

ɱɚɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 В ൒ ܴ˒ˑ˅ + ݈˄ˈˊ,                                                                                             (5.1) 
 

ɝɞɟ ܴ˒ˑ˅ -  ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɤɪɚɧɚ;  ݈˄ˈˊ -  ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɩɪɢɧɢɦɚɟɦ 1ɦ. 
 В = ʹ,ʹ + ͳ = ͵,ʹ ˏ. 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜɟɞɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɤɪɚɧɨɦ Ʉɋ-5363 ɫ 4 ɫɬɨɹɧɤɢ 
ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ. Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ.  

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 
ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ.   

Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ 
ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ 
ɝɪɭɡɨɜ.   
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ȼ ɰɟɥɹɯ ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɞɟɣɫɬɜɭɸɳɢɟ 
ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɡɨɧɵ: ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ, ɡɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɤɪɚɧɨɦ, ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɤɪɚɧɚ.  

 
5.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ 
 
1. Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ. 
Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ 

ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. 
Ɋɚɞɢɭɫ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܴˏˊ = ˆܮ +  (5.2)                                                                                                 ,ݔ
 

ɝɞɟ Lɝ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ  ɦ; 
x – ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɨ 

ɡɞɚɧɢɹ, ɦ (ɩɨ ɬɚɛɥ. 3 ɊȾ 11-06-2007). 
 
Rɦз=2 + 4,6= 6,6 ɦ=7ɦ. 
 
2. Ɋɚɛɨɱɚɹ ɡɨɧɚ (ɡɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ). 
Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɢ, 

ɨɩɢɫɵɜɚɟɦɨɣ  ɤɪɸɤɨɦ ɤɪɚɧɚ. 
Ɋɚɞɢɭɫ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɚɜɟɧ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɜɵɥɟɬɭ ɤɪɸɤɚ 
 
Rɪ= ܴˍ௠௔௫=15,2ɦ. 
 
3. Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ 
Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ – ɦɟɫɬɨ ɜɨɡɦɨɠɧɨɝɨ ɩɚɞɟɧɢɹ ɝɪɭɡɚ ɩɪɢ 

ɩɟɪɟɦɟɳɟɧɢɢ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ܴ˒ˆ = ܴ˓ + Ͳ,ͷ ∙ ݈ˆ ,                                                                                       (5.3) 
 

ɝɞɟ ܴ˓ – ɪɚɞɢɭɫ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦ; ݈ˆ – ɞɥɢɧɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ. 
 ܴ˒ˆ = ͳͷ,ʹ + Ͳ,ͷ ∙ ͸ = ͳͺ,ʹˏ. 
 
4. Ɉɩɚɫɧɚɹ ɡɨɧɚ 
Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ 

ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ ɩɚɞɟɧɢɢ.   
Ɋɚɞɢɭɫ ɨɩɚɫɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܴˑ˒ = ܴ˓ + Ͳ,ͷ ∙ Вˆ + ˆܮ + ˘,                                                                       (5.4) 
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ɝɞɟ Rɪ –  ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.3); 
ȼɝ – ɲɢɪɢɧɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ; 
Lɝ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.3) 
x – ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɝɪɭɡɚ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɟɝɨ ɤɪɚɧɨɦ, ɦ 

(ɬɚɛɥɢɰɚ 3. 15 ɊȾ11-06-2007), ɦ. 
 ܴˑ˒ = ͳͷ,ʹ + Ͳ,ͷ ∙ Ͳ,ͳͷ + ͸ + ͸,ʹͷ = ʹ͹,ͷ ɦ. 
 
5.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɞɨɪɨɝ 
 
Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 

ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ.  
ɉɨɫɬɨɹɧɧɵɟ ɩɨɞɴɟɡɞɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢɡ-ɡɚ 

ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɚɫɫɢɪɨɜɤɢ ɢ ɝɚɛɚɪɢɬɨɜ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭɫɬɪɚɢɜɚɸɬ ɜɪɟɦɟɧɧɵɟ 
ɞɨɪɨɝɢ. ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ - ɫɚɦɚɹ ɞɨɪɨɝɚɹ ɱɚɫɬɶ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɫɬɨɢɦɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɫɨɫɬɚɜɥɹɟɬ 1-2 % ɨɬ ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɞɴɟɡɞ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɤ ɩɥɨɳɚɞɤɚɦ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ, ɫɤɥɚɞɚɦ, ɛɵɬɨɜɵɦ 
ɩɨɦɟɳɟɧɢɹɦ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɦɚɤɫɢɦɚɥɶɧɨ 
ɢɫɩɨɥɶɡɭɸɬ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɞɨɪɨɝɢ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ 
ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ:  

- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ – 1 ɦ;  
- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ 1,5ɦ.  
ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɵɯ 3,5ɦ, ɞɜɭɩɨɥɨɫɬɧɵɯ – 6 ɦ. ɉɪɢ 

ɛɨɥɶɲɟɝɪɭɡɧɵɯ ɦɚɲɢɧɚɯ ɲɢɪɢɧɭ ɭɜɟɥɢɱɢɜɚɸɬ ɞɨ 8ɦ.  
Ⱦɥɢɧɚ ɪɚɡɝɪɭɡɨɱɧɨɣ ɩɥɨɳɚɞɤɢ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 

ɚɜɬɨɦɚɲɢɧ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɬɨɹɳɢɯ ɩɨɞ ɪɚɡɝɪɭɡɤɨɣ, ɢɯ ɝɚɛɚɪɢɬɨɜ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 15 - 45 ɦ.  

Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɡɚɜɢɫɹɬ ɨɬ ɝɚɛɚɪɢɬɚ ɝɪɭɡɨɜ ɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɢɯ ɞɨɫɬɚɜɤɢ, ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 12 - 18 ɦ.  

 
5.6 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɜɪɟɦɟɧɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ, 

ɠɢɥɵɯ, ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ 

ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. ȼɫɟɝɨ ɪɚɛɨɬɚɸɳɢɯ – 30 ɱɟɥɨɜɟɤ (100%). ɑɢɫɥɨ 
ɪɚɛɨɱɢɯ ɤɚɞɪɨɜ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɫɨɫɬɚɜɥɹɟɬ 26 ɱɟɥɨɜɟɤ (85%). 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɚɞɪɚɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 - ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɚɞɪɚɯ 
N 
ɩ/
ɩ 

Ʉɚɬɟɝɨɪɢɹ 
ɪɚɛɨɬɚɸɳɢɯ 

ɍɞɟɥɶɧɵɣ 
ɩɪɨɰɟɧɬ 

ɪɚɛɨɬɚɸɳɢ
ɯ, % 

ɑɢɫɥɟɧɧɨɫɬɶ 
ɪɚɛɨɬɚɸɳɢ, 

ɱɟɥ. 

ɂɡ ɧɢɯ ɡɚɧɹɬɨ ɜ ɧɚɢɛɨɥɟɟ 
ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ 

ɉɪɨɰɟɧɬ ɨɛɳɟɝɨ 
ɱɢɫɥɚ 

ɪɚɛɨɬɚɸɳɢɯ 

ȼɫɟɝɨ, ɱɟɥ. 

A Ȼ 1 2 3 4 
1 Ɋɚɛɨɱɢɟ 77,8 21 80 % 17 
2 ɂɌɊ 7,4 2 70% 2 
3 ɋɥɭɠɚɳɢɟ 7,4 2 70% 2 
4 ɆɈɉ ɢ ɨɯɪɚɧɚ 7,4 2 70% 2 

 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 
Fɬɪ = N ∙ Fɧ,                                                                                                    (5.5) 
 

ɝɞɟ N – ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ (ɪɚɛɨɬɚɸɳɢɯ),ɱɟɥ; 
Fɧ – ɧɨɪɦɚ ɩɥɨɳɚɞɢ, ɦ2, ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɪɚɛɨɬɚɸɳɟɝɨ). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 
N, 

ɱɟɥ. 

S, ɦ2 Ɍɢɩ ɛɵɬ. 
ɩɨɦɟɳɟɧɢɹ 

S, ɦ2 Ʉɨɥ-
ɜɨ 

ɡɚɞɧɢɣ 
ɧɚ 1 
ɱɟɥ 

ɪɚɫɱɟ
ɬɧɚɹ 

S 
ɨɞɧɨɝɨ 

ɜɫɟɯ 

Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 
1 Ƚɚɪɞɟɪɨɛɧɚɹ 17 0,9 15,3 3ɯ6ɯ2,4 18 18 1 
2 ɍɦɵɜɚɥɶɧɹ 16 0,05 0,8 2ɯ2ɯ2,4 4 4 1 
3 Ⱦɭɲɟɜɚɹ 16 0,2 3,2 2ɯ4ɯ2,4 8 8 1 
4 ɋɭɲɢɥɶɧɹ 16 0,2 3,2 2ɯ2ɯ2,4 8 8 1 
5 Ɍɭɚɥɟɬ 16 0,07 1,12 1,5ɯ4ɯ2,4 6 6 1 

6 

ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɨɛɨɝɪɟɜɚ, 
ɨɬɞɵɯɚ ɢ 

ɩɪɢɟɦɚ ɩɢɳɢ 

16 

0,8 ɧɚ 
20% 
ɪɚɛ-
ɳɢɯ 

2,6 2ɯ2ɯ2,4 4 4 1 

ɋɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 
7 ɉɪɨɪɚɛɫɤɚɹ 4 24 ɧɚ 5 19,2 420-01-03 24 24 1 

8 Ʉɉɉ 1 7 ɧɚ 1 7 2ɯ4ɯ2,4 8 8 1 

9 Ɇɨɣɤɚ ɤɨɥɟɫ - - - - - - 1 
 
 
5.7 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ɜɟɞɭɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
- ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɯɪɚɧɢɦɵɯ ɪɟɫɭɪɫɨɜ; 
- ɜɵɛɢɪɚɸɬ ɦɟɬɨɞ ɯɪɚɧɟɧɢɹ (ɨɬɤɪɵɬɵɣ, ɡɚɤɪɵɬɵɣ); 
- ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɥɨɳɚɞɶ ɩɨ ɜɢɞɚɦ ɯɪɚɧɟɧɢɹ; 
- ɜɵɛɢɪɚɸɬ ɜɢɞ ɫɤɥɚɞɨɜ; 
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- ɪɚɡɦɟɳɚɸɬ ɢ ɩɪɢɜɹɡɵɜɚɸɬ ɫɤɥɚɞɵ ɤ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ; 
- ɪɚɡɦɟɳɚɸɬ ɞɟɬɚɥɢ ɧɚ ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ. 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ ɩɨɞɥɟɠɚɳɢɯ ɯɪɚɧɟɧɢɸ ɧɚ ɫɤɥɚɞɚɯ: 
 

21 kkТ
Т

P
P ɧ

ɨбщ =
   

 
ɝɞɟ     Ɋɨɛɳ – ɨɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɩɨɬɪɟɛɥɟɧɢɹ, ɞɧ. 
Ɍɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɚ, ɞɧ. 
k1 = 1.1-1.5 ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɧɚ 

ɫɤɥɚɞ. 
k1 = 1.1-1.3 ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

V

P
F =

          
ɝɞɟ      P - ɨɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

V – ɧɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɧɚ 1ɦ2 ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ. 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ, ɜɤɥɸɱɚɹ ɩɪɨɯɨɞɵ. 
 


F

S =
 

ɝɞɟ      ȕ-  ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ. 
Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 - Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ 
ɇɚɢɦɟɧɨɜ

ɚɧɢɟ 
ɢɡɞɟɥɢɣ, 

ɦɚɬɟɪɢɚɥɨ
ɜ ɢ 

ɤɨɧɫɬɪɭɤɰ
ɢɣ 

Ɍɢɩ 
ɫɤɥɚɞ

ɚ 

ȿɞ. 
ɢɡɦ. 

Ɋɨɛɳ 
Ɍ, 
ɞɧ 

Tɧ, 
ɞɧ 

Ʉɨɷ
ɮɮ. 

Ɋ ß V 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ 

ɫɤɥɚɞɚ S, ɦ2 Ʉ1*Ʉ
2 

ɋɷɧɞɜɢɱ-
ɩɚɧɟɥɢ 

ɡ ɦ3 513,
6 

3 
5 1,43 727,3 0,6 2,2 550,9 

ȼɫɟɝɨ : 
 

 
 

 
     

550,9 
 

 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɫɤɥɚɞɟ ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɲɬɚɛɟɥɹ ɜɵɫɨɬɨɣ 

1,5ɦ. Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɯɨɞɵ ɲɢɪɢɧɨɣ 1ɦ.  ɇɢɠɧɢɣ 
ɪɹɞ ɢɡɞɟɥɢɣ ɜ ɲɬɚɛɟɥɹɯ ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ, ɚ ɩɨɫɥɟɞɭɸɳɢɟ 
ɪɹɞ - ɧɚ ɩɪɨɤɥɚɞɤɢ ɢɡ ɛɪɭɫɶɟɜ 8ɯ8ɫɦ.  

ɉɚɧɟɥɢ «ɋɷɧɞɜɢɱ» ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɲɬɚɛɟɥɹ ɜɵɫɨɬɨɣ 2,4ɦ.  
ɉɪɢɧɢɦɚɟɦ: 
-ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ- 270ɦ2; 
-ɩɥɨɳɚɞɶ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ- 930ɦ2; 



88 

 

5.8 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɜɵɛɨɪ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ 

 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼ·Ⱥ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɩɟɪɢɨɞ 

ɜɵɩɨɥɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɮɨɪɦɭɥɟ 
 ܲ = ௫ܮ ∙ ቀΣKభ∙Pˏୡoୱ ாభ + ΣKଶ ∙ Pˑ .˅. + Σܭଷ ∙ Pˑ .˅. + Σܭସ ∙ P̝ ˅ቁ        

                                                          
ɝɞɟ     Lx = 1,05 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ; 

Рɦ - ɫɭɦɦɚ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ 
(ɬɪɚɦɛɨɜɤɢ, ɜɢɛɪɚɬɨɪɵ ɢ ɬ.ɞ.); 

Рɨ.ɜ - ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɜɧɭɬɪɟɧɧɢɯ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, 
ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɝɪɟɜɚ (ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɱɢɯ, ɡɞɚɧɢɹ 
ɫɤɥɚɞɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ); 

Рɨ.ɧ - ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɬɟɪɪɢɬɨɪɢɢ; 
Рɫɜ - ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
cosE1 = 0,7 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
К1 = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
К2 = 0,8 - ɬɨ ɠɟ, ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ; 
К3 = 0,9 - ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 
К4 = 0,6 - ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

Ɍɚɛɥɢɰɚ 5.4 – ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɨɜ ɬɪɟɛɭɟɦɵɯ ɦɨɳɧɨɫɬɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɧɚ 
ɟɞ. ɢɡɦ., ɤȼɬ 

Ʉɫ 
Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ 

ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ: 
Ʉɨɦɩɪɟɫɫɨɪ ɩɟɪɟɞɜɢɠɧɨɣ ɲɬ 4 0,27 0,5/0,7 0,54 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɚɪɨɱɧɵɣ ɲɬ 2 19,4 0,5/0,7 23,3 

Ⱦɪɟɥɶ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɲɬ 4 1 0,5/0,7 2 
Ƚɚɣɤɨɜɟɪɬ «Hammer» ɲɬ 2 1 0,5/0,7 1 
ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ 
ȼɧɭɬɪɟɧɧɢɟ ɪɚɛɨɬɵ ɦ2 576 0,015 0,8 6,9 
Ȼɵɬɨɜɨɣ ɝɨɪɨɞɨɤ ɦ2 80 0,015 0,8 1 
ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 
Ɍɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦ2 9378 0,0002 0,9 1,7 
ɉɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ 
Ɉɫɧɨɜɧɵɟ ɤɦ 0,4 5 0,9 1,8 
Ɉɛɳɚɹ ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ 38,24 *1,05=40,15 ɤȼɬ 

 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ Ɋ=40,15 ɤȼɬ. 
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ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɬɢɩɚ ɄɌɉ-150-10, ɦɨɳɧɨɫɬɶ 
ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ, ɬ.ɤ. ɧɟ ɜɫɟ ɷɥɟɤɬɪɨɩɨɬɪɟɛɢɬɟɥɢ ɛɵɥɢ ɭɱɬɟɧɵ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ݊ = ௠∙ா∙ௌ௉ˎ                                                                                                      

 
ɝɞɟ     m – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɜɟɬɨɜɭɸ ɨɬɞɚɱɭ ɢɫɬɨɱɧɢɤɨɜ 

ɫɜɟɬɚ; 
ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ; 
S – ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ; ܲˎ  – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ.   
Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɉɁɋ-45 ɦɨɳɧɨɫɬɶɸ Ɋ=0,25 ȼɬ/ɦ2. 
Ɇɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ  Ɋɥ= 1500ȼɬ. 
Ɉɫɜɟɳɟɧɧɨɫɬɶ ȿ = 2 ɥɤ. 
ɉɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ S =9378 ɦ2. 
 ݊ = ଴,ଶହ∙ଶ∙ଽଷ଻଼ଵହ଴଴ = ͵,ͳʹ. 

 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 4 ɩɪɨɠɟɤɬɨɪɨɜ. 
ȼ ɤɚɱɟɫɬɜɟ Ʌɗɉ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨɡɞɭɲɧɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 
 
5.9 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜɵɛɨɪ 

ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ  

 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ Qɬp, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ Qɩɪɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ Qxɨɡ ɧɭɠɞɵ.  
 
Qɬp = Qɩɪ + Qxɨɡ+Qɩ.ɝ.                                                                                                      
 

ɝɞɟ      Qɩɪ - ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 
Qxɨɡ - ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ; 
Qɩ.ɝ. - ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 

,
3600

чɩɩ
ɧɩɪ t

КПqКQ =                                                                                                                  

 
ɝɞɟ     qɩ = 500ɥ - ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ (ɡɚɩɪɚɜɤɚ ɢ 
ɦɵɬɶɟ ɦɚɲɢɧ ɢ ɬ.ɞ.); 

ɉɩ – ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ 
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ɫɦɟɧɭ; 
Кɱ = 1,5 -ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 
t = 8 ɱ - ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ; 
Кɧ = 1,2 -ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɭɱɬɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ. 
 ܳɩɪ = ͳ,ʹ ହ଴଴·ଶ·ଵ,ହଷ଺଴଴·଼ = Ͳ,Ͳ͸ˎ/˔. 

 
Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

,
60

·П
3600

·К·П

1

ддчɪx
хɨз t

q

t

q
Q +=                                                                                                       

 
ɝɞɟ    qx- 15 ɥ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ 
ɪɚɛɨɬɚɸɳɟɝɨ; 

ɉɪ -ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ  17 ɱɟɥ; 
Кɱ = 2 - ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ; 
qɞ = 30 ɥ - ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɢɟɦ ɞɭɲɚ ɨɞɧɢɦ ɪɚɛɨɬɚɸɳɢɦ; 
ɉɞ -ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ (ɞɨ 80 % ɉɞ); 
t1 = 45 ɦɢɧ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɜɨɣ ɭɫɬɚɧɨɜɤɢ; 
t = 8 ɱ - ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ. 
 ܳɯɨɡ = ଵହ·ͳ͹·2

3600·଼ + ଷ଴·ሺଵ଻·0,8ሻ
60·ସହ = Ͳ,ͳ͹ˎ/˔. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Qɩɨɠ = 2·5=10 ɥ/ɫ. 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ, ɩɨɥɭɱɚɟɦ 
 
Qɬp = Qɩɪ + Qxɨɡ+Qɩɨɠ= 0,06 + 0,17 + 10 = 10,23 ɥ/ɫ. 
 
ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɞɢɚɦɟɬɪ 

ɜɨɞɨɩɪɨɜɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 
ܦ  = ͸͵,ʹͷ ∙ √ொ˓˃˔˚𝜋∙௩ ܦ                                                                                                                  = ͸͵,ʹͷ ∙ √ ଵ଴,ଶଷଷ,ଵସ∙଴,଻ = ͳ͵͸,͸ʹˏˏ. 

 
ɉɨ ȽɈɋɌ 10704-91 «Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ ɩɪɹɦɨɲɨɜɧɵɟ. 

ɋɨɪɬɚɦɟɧɬ», ɩɪɢɧɢɦɚɟɦ ɬɪɭɛɵ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 152 ɦɦ. 
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5.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ 
 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ, ɦ3/ɦɢɧ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ ܳ = ͳ,Ͷ ∑ ݍ ∙ К଴                                                                                                                 
ɝɞɟ      ∑  ;ɨɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɡɞɭɯɟ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬɚ - ݍ
Кo -ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬɚ 

- 0,9. 
ɉɪɢɧɢɦɚɟɦ ɤɪɚɫɤɨɪɚɫɩɵɥɢɬɟɥɶ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ 

ɜɨɡɞɭɯɟ ɫɨɫɬɚɜɥɹɟɬ 0,1 ɥ/ɦɢɧ. 
Q=4∙1,4∙0,1∙0,9=0,5 ɦ3/ɦɢɧ. 
 
5.11 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
 
ɇɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɡɚɩɪɟɳɚɟɬɫɹ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɫɜɟɞɟɧɢɟ (ɜɵɪɭɛɤɚ) ɞɪɟɜɟɫɧɨ -
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɡɚɫɵɩɤɚ ɝɪɭɧɬɨɦ ɤɨɪɧɟɜɵɯ ɲɟɟɤ ɢ 
ɫɬɜɨɥɨɜ ɪɚɫɬɭɳɢɯ ɞɟɪɟɜɶɟɜ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɩɨɱɜɟɧɧɵɣ ɫɥɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɫɧɢɦɚɟɬɫɹ ɢ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ.  

ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɨɪɨɠɧɵɯ 
ɩɥɢɬ. ɉɪɨɟɡɞɵ, ɩɪɨɯɨɞɵ, ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɭɛɢɪɚɬɶɫɹ ɨɬ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɚ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɩɨɥɢɜɚɬɶɫɹ ɜɨɞɨɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɢɜɨɱɧɵɯ ɦɚɲɢɧ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ ɞɟɦɨɧɬɢɪɭɸɬɫɹ 
ɢ ɜɵɜɨɡɹɬɫɹ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɫɤɥɚɞɢɪɭɸɬɫɹ ɫ 
ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɩɨɫɥɟɞɭɸɳɟɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɧɚ ɞɪɭɝɨɦ (ɢɯ) ɦɟɫɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ɇɚ ɜɵɟɡɞɚɯ ɫɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɦɟɫɬɨ ɩɨɞ ɦɨɣɤɭ 
ɤɨɥɟɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɜɟɞɭɳɢɯ ɫɜɨɢ ɪɚɛɨɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ. Ⱦɥɹ ɫɛɨɪɚ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɜ ɛɵɬɨɜɨɦ ɝɨɪɨɞɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɦɭɫɨɪɚ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ: 

– ɫɨɛɥɸɞɚɬɶ ɫɬɪɨɝɢɣ ɝɪɚɮɢɤ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɜɵɛɪɨɫɚɦɢ; 

– ɫɬɚɪɚɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ ɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɬɟɯɧɢɤɭ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɧɚ ɷɥɟɤɬɪɨɬɹɝɟ.  

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ 
ɪɚɛɨɬɚɸɬ ɧɚ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ ɨɪɨɲɚɬɶ ɩɨɱɜɟɧɧɵɣ 
ɫɥɨɣ ɦɚɫɥɚɦɢ ɢ ɝɨɪɸɱɢɦɢ. 

 
 
 



92 

 

5.12 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ  
 
Ɉɩɚɫɧɵɟ ɡɨɧɵ ɪɚɛɨɬɵ ɤɪɚɧɚ ɨɝɨɪɨɠɟɧɵ ɢ ɨɛɨɡɧɚɱɟɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɡɧɚɤɚɦɢ.  
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɛɟɡɨɩɚɫɧɵɟ ɩɭɬɢ 

ɞɜɢɠɟɧɢɹ ɞɥɹ ɩɟɲɟɯɨɞɨɜ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 
ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɫɟ ɨɩɚɫɧɵɯ ɡɨɧ ɪɚɛɨɬ 

ɤɪɚɧɚ. 
Ɍɭɚɥɟɬɵ ɪɚɡɦɟɳɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ 

ɭɞɚɥɟɧɧɨɝɨ ɦɟɫɬɚ ɜɧɟ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɦ. 
Ɇɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ.  
ɇɚ ɜɫɟɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɫɨɡɞɚɧɵ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ 

ɨɬɞɵɯɚ, ɤɨɬɨɪɵɟ ɢɫɤɥɸɱɚɸɬ ɩɨɪɚɠɟɧɢɟ ɥɸɞɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɢ ɞɪɭɝɢɦɢ 
ɨɱɚɝɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ.  

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɩɪɨɯɨɞɵ ɥɸɞɟɣ, ɦɟɫɬɚ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɨɫɟɳɟɧɵ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ.   

ȼɫɹ ɫɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɩɨɠɚɪɧɵɦɢ ɩɨɫɬɚɦɢ ɫɨ ɜɫɟɦ 
ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. Ɍɚɤɠɟ 
ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɥɢɱɢɟ ɩɨɠɚɪɧɵɯ 
ɝɢɞɪɚɧɬɨɜ.   

 
 5.13 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
 
 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɴɟɤɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 

ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ ɥɢɫɬɟ 6. 
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
6.1 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 

ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ (ɉɪɢɥɨɠɟɧɢɟ ȼ) ɫɨɫɬɚɜɥɟɧ ɧɚ ɦɨɧɬɚɠ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ 
ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɛɚɡɢɫɧɨ - ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ. 
ȼɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɟɧɚ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɚ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.  

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɟɧ ɥɨɤɚɥɶɧɵɣ 
ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɨɥɶɡɭɹ ɫɦɟɬɧɨ-ɧɨɪɦɚɬɢɜɧɭɸ 
ɛɚɡɭ 2001 ɝɨɞɚ (ɎȿɊ), ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɫɱɟɬɨɦ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɰɟɧɵ 1 ɤɜɚɪɬɚɥɚ 2019 ɝɨɞɚ. ɂɧɞɟɤɫɵ ɢɧɮɥɹɰɢɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɟɠɟɤɜɚɪɬɚɥɶɧɨ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ ɤ 
ɛɚɡɨɜɵɦ ɰɟɧɚɦ ɧɚ 01.01.2001. ɇɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɞɥɹ ɋɆɊ ɭɫɬɚɧɨɜɥɟɧ 
ɢɧɞɟɤɫ 8,05 ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɩɪɨɱɢɟ ɨɛɴɟɤɬɵ, ɢɡ ɩɢɫɶɦɚ Ɇɢɧɫɬɪɨɹ 
Ɋɨɫɫɢɢ ɨɬ 22.01.2019 № 1408-Ʌɋ/09 «Ɉɛ ɢɧɞɟɤɫɚɯ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɢɧɞɟɤɫɚɯ 
ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɧɵɯ ɢ ɢɡɵɫɤɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɢ ɢɧɵɯ 
ɢɧɞɟɤɫɚɯ ɧɚ I ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ». 

Ɋɚɡɦɟɪ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬ ɜ ɪɚɡɦɟɪɟ 106 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ 
ɬɪɭɞɚ (Ⱦɚɥɟɟ – ɎɈɌ) ɩɨ ɆȾɋ 81 – 33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

Ɋɚɡɦɟɪ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢɧɹɬ ɜ ɪɚɡɦɟɪɟ 65 % ɨɬ ɎɈɌ ɩɨ                           
ɆȾɋ 81 – 25.2001 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ 
ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ:  
− ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɚɡɪɚɛɨɬɤɭ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 1,8 % ɫɨɝɥɚɫɧɨ Ƚɋɇ 81 – 05 – 01 – 2001 «ɋɛɨɪɧɢɤ 
ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»; 

− ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɫɨɫɬɚɜɥɹɸɬ 4,5 % ɫɨɝɥɚɫɧɨ Ƚɋɇ 81 – 05 – 02 – 2007 «ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ»; 

− ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 
ɛɨɥɟɟ    2 % ɫɨɝɥɚɫɧɨ ɆȾɋ 81 – 35.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɟ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (Ⱦɚɥɟɟ – ɇȾɋ) ɫɨɫɬɚɜɥɹɟɬ 20 % ɨɬ 
ɫɭɦɦɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜɫɟɯ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɹ 
ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ. 

ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ 
ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ 

ɗɥɟɦɟɧɬɵ ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, %  

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 2 450 482,33 72,64 
ɜ ɬɨɦ ɱɢɫɥɟ:    
ɦɚɬɟɪɢɚɥɵ 2 282 020,10 67,65 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 86 442,20 2,56 
ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 82 020,03 2,43 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 86 941,23 2,58 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 53 313,02 1,58 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 220 435,93 6,53 
ɇȾɋ 562 234,5 16,67 
ɂɌɈȽɈ 3 373 406,99 100,00 

  
 ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ 
ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1 
 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 

ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 
 
ɇɚɢɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɫɨɫɬɚɜɥɹɟɬ – 

67,65%. ɇɚɢɦɟɧɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ – 1,58 %. 
 
ɂɬɨɝɨɜɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 

ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ 
ɤɚɪɬɨɮɟɥɹ  ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɫɨɫɬɚɜɢɥɚ 3 373 407,01 ɪɭɛɥɟɣ. 
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6.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɫɬɚɜɥɹɸɬ 
ɨɫɧɨɜɭ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɥɭɠɚɬ 
ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
ɩɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ 
ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ ɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

1 2 3 
1. Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 675,84 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ ɲɬ 1 
ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦ 8 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɜɫɟɝɨ ɦ3 7231,49 

Ɋɚɛɨɱɚɹ ɩɥɨɳɚɞɶ ɦ2 621,5 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɦ2 675,84 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  1,09 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  10,7 

2. ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   
Ɉɛɳɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
ȼ ɬɨɦ ɱɢɫɥɟ ɫɬɨɢɦɨɫɬɶ ɋɆɊ, ɪɭɛ 

 3 373 407,01 
 

2 590 736,56 
3. ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ   

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 

ɱɟɥ - ɱɚɫ 
986,53 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɧɚ 1ɦ2 ɩɥɨɳɚɞɢ (ɨɛɳɟɣ) 

ɱɟɥ - ɱɚɫ 1,46 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱ ɪɭɛ/ɱɟɥ.ɱ 2 626,11 
 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɩɨɥɟɡɧɨɣ 

ɩɥɨɳɚɞɢ ɤ ɨɛɳɟɣ ɩɨ ɮɨɪɦɭɥɟ 
 

 К˒ˎ = ௌ˒ˑˎௌˑ˄щ = ଺଻ହ,଼ସ଺ଶଵ,ହ = ͳ,Ͳͻ                                                                          (6.1) 

 
ɝɞɟ Sɩɨɥ – ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2; 

Sɨɛщ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2. 
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Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ ɡɞɚɧɢɹ ɤ 
ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɩɨ ɮɨɪɦɭɥɟ 

 

 Кˑ˄ = V˔˕˓ୗ˒ˑˎ = ଻ଶଷଵ,ସଽ଺଻ହ,଼ସ = ͳͲ,͹                                                                          (6.2) 

 
ɝɞɟ Vɫɬɪ – ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɦ3; 

Sɩɨɥ – ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2. 
ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ȼɧɚ 1 ɱɟɥ.-ɱ, ɪɭɛ./ɱɟɥ.-ɱ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 В = ʠ˔ˏ˓ʡЗʝ˔ˏ = ʹͷͻͲ͹͵͸,ͷ͸ͻͺ͸,ͷ͵ = ʹ͸ʹ͸,ͳͳ ɪɭɛ/ɱɟɥ – ɱɚɫ                                           (6.4) 

 
ɝɞɟ    ɋɫɦɪ - ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɢɬɨɝɚɦ ɫɦɟɬɵ, ɪɭɛ.; 

ɌɁɈɫɦ - ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɦɟɬɟ, ɱɟɥ.-ɱ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ 

ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ ɜ 
Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ. Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɪɚɛɨɬɚɧɵ ɜɫɟ ɨɫɧɨɜɧɵɟ ɜɨɩɪɨɫɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ ɫɥɟɞɭɸɳɢɟ: 

- ɪɚɡɦɟɪɵ  ɜ ɨɫɹɯ 28,16 ɯ 24 ɦ; 
- ɷɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ – 1 ɷɬɚɠɚ, ɛɟɡ ɩɨɞɜɚɥɚ ɢ ɱɟɪɞɚɤɚ; 
- ɤɚɪɤɚɫ – ɦɟɬɚɥɥɢɱɟɫɤɢɣ; 
- ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ – ɩɚɧɟɥɢ «ɋɷɧɞɜɢɱ», ɬɨɥɳɢɧɨɣ 15 ɦɦ; 
- ɜɵɫɨɬɚ ɡɞɚɧɢɹ 10,7ɦ. 
ȼ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ, ɤɪɨɜɥɢ, ɩɪɢɜɟɞɟɧɧɵɣ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
Ɍɚɤɠɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɮɟɪɦɵ ɢ ɤɨɥɨɧɧɵ.     
ɉɪɨɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ 

ɡɚɥɨɠɟɧɢɹ ɢ ɧɚ ɡɚɛɢɜɧɵɯ ɫɜɚɹɯ. 
ɋɪɚɜɧɢɜɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɜɭɯ ɜɢɞɨɜ ɮɭɧɞɚɦɟɧɬɨɜ, ɞɟɥɚɟɦ 

ɜɵɜɨɞ, ɱɬɨ ɜ ɡɚɞɚɧɧɵɯ ɢɧɠɟɧɟɪɧɨ - ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɧɚɝɪɭɡɤɚɯ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ, ɬ.ɤ. ɨɧ 
ɞɟɲɟɜɥɟ ɢ ɦɟɧɟɟ ɬɪɭɞɨɟɦɨɤ, ɱɟɦ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ. 

Ȼɵɥɢ ɢɡɭɱɟɧɵ ɬɢɩɨɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɚɪɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɢ ɧɚ ɢɯ ɨɫɧɨɜɚɧɢɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɦɚɝɚɡɢɧɚ. 

Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ. ȼ ɯɨɞɟ ɟɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɛɵɥɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ 
ɫɤɥɚɞɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɛɵɬɨɜɨɣ ɝɨɪɨɞɨɤ, ɩɭɧɤɬ ɦɨɣɤɢ ɤɨɥɟɫ, Ʉɉɉ, 
ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ, ɜɪɟɦɟɧɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɚ ɬɚɤɠɟ ɛɵɥ ɩɨɞɨɛɪɚɧ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɣ ɦɟɯɚɧɢɡɦ – ɤɪɚɧ ɚɜɬɨɦɨɛɢɥɶɧɵɣ Ʉɋ5363.  

Ɍɚɤɠɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɞɚɧɧɵɯ ɪɚɛɨɬ ɜ ɰɟɧɚɯ I ɤɜɚɪɬɚɥɚ 
2019 ɝɨɞɚ ɫɨɫɬɚɜɢɥɚ 3 373 406,99ɪɭɛɥɟɣ. 

ȼ ɰɟɥɨɦ, ɨɰɟɧɢɜɚɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɨɛɴɟɤɬ ɚɤɬɭɚɥɟɧ ɢ 
ɪɟɧɬɚɛɟɥɟɧ. 

 

 

 

 



98 

 

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 

1 ɉɨɥɨɠɟɧɢɟ ɨ ɩɪɚɤɬɢɤɟ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɩɪɨɝɪɚɦɦɚɦ 
ɭɧɢɜɟɪɫɢɬɟɬɚ – ɩɪɨɝɪɚɦɦɚɦ ɛɚɤɚɥɚɜɪɢɚɬɚ, ɩɪɨɝɪɚɦɦɚɦ ɫɩɟɰɢɚɥɢɫɬɚ, 
ɩɪɨɝɪɚɦɦɚɦ ɦɚɝɢɫɬɪɚ. ɉȼȾ ɉɈɈɉɍ-2017. 

2 Ɉɫɧɨɜɧɚɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 08.03.01.00.01 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ». 

3 ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ 
ɛɚɤɚɥɚɜɪɨɜ ɧɚɩɪɚɜɥɟɧɢɹ 08.03.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ»: ɩɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ – 
«ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ɋ.ȼ. Ⱦɟɨɪɞɢɟɜ, Ɉ.ȼ. Ƚɨɮɦɚɧ, 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɡɞɚɧɢɹ 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 
- ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ; 
-ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ; 
-ɋɉ 23-101-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
-Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɝ.Ʉɪɚɫɧɨɹɪɫɤ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ ; 
-Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ – 3(ɫɭɯɚɹ); 
-ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ- Ⱥ 

          -Ɍɢɩ ɡɞɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ: ɫɤɥɚɞɫɤɨɟ; 
-ȼɢɞ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ; 
-Ɋɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ: tɜ=4°C; 
Ɉɩɪɟɞɟɥɢɦ  ɛɚɡɨɜɨɟ  ɡɧɚɱɟɧɢɟ  ɬɪɟɛɭɟɦɨɝɨ  ɫɨɩɪɨɬɢɜɥɟɧɢɹ  

ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro
ɬɪ , ɢɫɯɨɞɹ  ɢɡ  ɧɨɪɦɚɬɢɜɧɵɯ  ɬɪɟɛɨɜɚɧɢɣ  ɤ  ɩɪɢɜɟɞɟɧɧɨɦɭ  

ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɟ((ɩ. 5.2) ɋɉ 50.13330.2012) ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ: 
 
Ro

ɬɪ=a·ȽɋɈɉ+b,                                                                                           (Ⱥ.1) 
 

ɝɞɟ ɚ ɢ b-ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ  ɤɨɬɨɪɵɯ  ɫɥɟɞɭɟɬ  ɩɪɢɧɢɦɚɬɶɫɹ  ɩɨ  ɞɚɧɧɵɦ  
ɬɚɛɥɢɰɵ 3 ɋɉ 50.13330.2012 ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ. 

Ɍɚɤ ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ-ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢ ɬɢɩɚ ɡɞɚɧɢɹ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ: ɚ=0,0002; b=1. 

Ɉɩɪɟɞɟɥɢɦ ɝɪɚɞɭɫɚ-ɫɭɬɤɢ  ɨɬɨɩɢɬɟɥɶɧɨɝɨ  ɩɟɪɢɨɞɚ  ȽɋɈɉ, 0ɋ·ɫɭɬ  ɩɨ  
ɮɨɪɦɭɥɟ (5.2) ɋɉ 50.13330.2012: 
 

ȽɋɈɉ=(tɜ-tɨɬ)zɨɬ,                                                                                          (Ⱥ.2) 
 

ɝɞɟ tɜ-ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ,°C; 
tɜ=5°C; 
tɨɬ-ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ,°C ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 1  

ɋɉ131.13330.2012 ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ  
ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ8 °ɋ. 

tɨɬ=-6,7 °ɋ. 
zɨɬ-ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ,  ɫɭɬ,  ɨɬɨɩɢɬɟɥɶɧɨɝɨ  ɩɟɪɢɨɞɚ  ɩɪɢɧɢɦɚɟɦɵɟ  ɩɨ  

ɬɚɛɥɢɰɟ  1  ɋɉ131.13330.2012  ɞɥɹ  ɩɟɪɢɨɞɚ  ɫɨ  ɫɪɟɞɧɟɣ  ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ɋ. 

zɨɬ=233 ɫɭɬ. 
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Ɍɨɝɞɚ,  
ȽɋɈɉ=(5-(-6,7)) ·233=2726,1 °ɋ·ɫɭɬ. 
ɉɨ ɮɨɪɦɭɥɟ ɜ ɬɚɛɥɢɰɟ 3 ɋɉ 50.13330.2012 ɨɩɪɟɞɟɥɹɟɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ  

ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ro
ɬɪ(ɦ2·°ɋ/ȼɬ). 

 
Ro

ɧɨɪɦ=0,0002 ·2726,1+1=1,54 ɦ2°ɋ/ȼɬ. 
ɋɯɟɦɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1. 

  
Ɋɢɫɭɧɨɤ Ⱥ.1- ɋɯɟɦɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ 

 
Ɍɚɛɥɢɰɚ Ⱥ.1- ɋɨɫɬɚɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ ɉɥɨɬɧɨɫɬɶ  

ρ, ɤɝ/ɦ3 
Ɍɨɥɳɢɧɚ ɫɥɨɹ,  
δ, ɦ 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 
λ, ȼɬ/ɦ0ɋ 

1 
ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɫɬɚɥɶɧɨɣ ɥɢɫɬ 

7850 0,0005 58 

2 
ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ 

35 ɯ 0,03 

 
Ɍɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ߜɭɬ (ɦ), ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
˕˖ߜ  = λଶ ∙ ቀܴ଴ːˑ˓ˏ − ଵ𝛼𝑖೙೟ − ଵ𝛼೐ೣ೟ − ఋభλభቁ,                                                                   (Ⱥ.3) 

 
ɝɞɟ  αint-ɤɨɷɮɮɢɰɢɟɧɬ  ɬɟɩɥɨɨɬɞɚɱɢ  ɜɧɭɬɪɟɧɧɟɣ  ɩɨɜɟɪɯɧɨɫɬɢ  ɨɝɪɚɠɞɚɸɳɢɯ  
ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2°ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4 ɋɉ 50.13330.2012; 

αint=8,7 ȼɬ/(ɦ2°ɋ); 
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αext-ɤɨɷɮɮɢɰɢɟɧɬ  ɬɟɩɥɨɨɬɞɚɱɢ  ɧɚɪɭɠɧɨɣ  ɩɨɜɟɪɯɧɨɫɬɢ  ɨɝɪɚɠɞɚɸɳɟɣ  
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6 ɋɉ  
50.13330.2012; 

αext=23 ȼɬ/(ɦ2°ɋ) - ɫɨɝɥɚɫɧɨ ɩ.1 ɬɚɛɥɢɰɵ 6 ɋɉ 50.13330.2012 ɞɥɹ 
ɧɚɪɭɠɧɵɯ ɫɬɟɧ. 

λ3 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɭɬɟɩɥɢɬɟɥɹ, ȼɬ/(ɦ ∙ °ɋ); 
δ1- ɬɨɥɳɢɧɚ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɫɥɨɹ, ɦ; 
λ1- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɫɥɨɹ, 

ȼɬ/(ɦ ∙ °ɋ). ߜ˖˕ = Ͳ,Ͳ͵ ∙ (ͳ,ͷͶ − ͳͅ,͹ − ͳʹ͵ − Ͳ,ͲͲͲͷͷͺ ) = Ͳ,Ͳͷ ˏ. 
ɉɪɢɧɢɦɚɟɦ ɭɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 150 ɦɦ. 
 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɨɜɥɢ 
 
ɋɟɦɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.2.  

 
Ɋɢɫɭɧɨɤ Ⱥ.2- ɋɯɟɦɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ 

 
Ɍɚɛɥɢɰɚ Ⱥ.2- ɋɨɫɬɚɜ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ ɉɥɨɬɧɨɫɬɶ 

ρ, ɤɝ/ɦ3 
Ɍɨɥɳɢɧɚ ɫɥɨɹ, 

δ, ɦ 
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 

λ, ȼɬ/ɦ0ɋ 
1 ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 

ɫɬɚɥɶɧɨɣ ɥɢɫɬ 
2600 0,0005 221 

2 ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ 

35 ɯ 0,03 

 
Ɉɩɪɟɞɟɥɢɦ ɝɪɚɞɭɫɚ-ɫɭɬɤɢ  ɨɬɨɩɢɬɟɥɶɧɨɝɨ  ɩɟɪɢɨɞɚ  ȽɋɈɉ, 0ɋ·ɫɭɬ  ɩɨ  

ɮɨɪɦɭɥɟ (Ⱥ.2): 
ȽɋɈɉ=(5-(-6,7)) ·233=2726,1 °ɋ·ɫɭɬ. 
Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ 

ɮɨɪɦɭɥɟ (Ⱥ.1): 
Ro

ɧɨɪɦ=0,0002 ·2726,1+1=1,54 ɦ2°ɋ/ȼɬ,  
ɝɞɟ ɚ=0,0004, b=1,6 ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ-ɩɨɤɪɵɬɢɹ ɢ ɬɢɩɚ 
ɡɞɚɧɢɹ-ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ. 

Ɉɩɪɟɞɟɥɢɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɩɨ ɮɨɪɦɭɥɟ (Ⱥ.3): ߜ˖˕ = Ͳ,Ͳ͵ ∙ (ͳ,ͷͶ − ͳͅ,͹ − ͳʹ͵ − Ͳ,ͲͲͲͷͷͺ ) = Ͳ,Ͳͷ ˏ. 
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ɉɪɢɧɢɦɚɟɦ ɭɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 150 ɦɦ. 
 

 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 
Ɍɚɛɥɢɰɚ Ȼ.1- ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ 

Ɇɚɪɤɚ, 
ɩɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉɨɥ- 
ɜɨ 

Ɇɚɫɫɚ 
ɟɞ.ɤɝ 

ɉɪɢɦɟɱɚ-
ɧɢɟ 

Ɉɤɧɚ 
ɈɄ-1  2850ɯ1140 4   

Ⱦɜɟɪɢ 
Ⱦ1 ȽɈɋɌ 31173-2016 Ⱦɋɇ Ʌɇ Ɇ2 2000ɯ1000 2   
Ⱦ2 ȽɈɋɌ 31173-2016 Ⱦɋɇ Ʌɇ Ɇ2 2000ɯ900 1   
Ⱦ3 ȽɈɋɌ 31173-2016 Ⱦɋɇ Ʌɇ Ɇ2 2200ɯ1000 2   

ȼɨɪɨɬɚ 

ȼɪ-1  
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɟɤɰɢɨɧɧɵɟ 

4200ɯ4200 
1 

  

 

Ɍɚɛɥɢɰɚ Ȼ.2-ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 

ɇɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ ɗɥɟɦɟɧɬɵ ɩɨɥɚ ɢ ɢɯ 
ɬɨɥɳɢɧɚ 

ɉɥɨɳɚɞɶ 
ɩɨɥɚ, ɦ2 

1 2 3 4 5 

1,2,3,4,5 1 

 

1. Ƚɪɭɧɬɨɜɤɚ ɞɥɹ 
ɨɛɟɫɩɵɥɢɜɚɧɢɹ ɨɫɧɨɜɚɧɢɹ 
«ɉɋ- Ƚɪɭɧɬ». 
2. Ȼɟɬɨɧ ȼ15, 
ɚɪɦɢɪɨɜɚɧɧɵɣ ɫɟɬɤɨɣ 25 
Ⱥ400- 470ɦɦ. 
3. ɍɬɪɚɦɛɨɜɚɧɧɵɣ ɳɟɛɧɟɦ 
ɝɪɭɧɬ- 200ɦɦ. 
 

595,46 
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ɉɪɢɥɨɠɟɧɢɟ ȼ 
ɋɈȽɅȺɋɈȼȺɇɈ ɍɌȼȿɊɀȾȺɘ   

___________________________ __________________________   

"____"____________________ɝ. "____"____________________ɝ.   

ɇɚɢɦɟɧɨɜɚɧɢɟ (ɨɛɴɟɤɬɚ) ɫɬɪɨɣɤɢ: 
ɅɈɄȺɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊȺɋЧȿɌ № __________ ɨɬ __.__.2019 

(ɅɈɄȺɅɖɇȺə ɋɆȿɌȺ) 
Ʉɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ 

Ɉɫɧɨɜɚɧɢɟ: ɉɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ: 3 776 691,89  ɪɭɛ. 
-- ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ: 2 900 454,58 ɪɭɛ. 
ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ: 148 521,22 ɪɭɛ. 
-- ɨɩɥɚɬɚ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ: 141 656,82 ɪɭɛ. 
-- ɨɩɥɚɬɚ ɬɪɭɞɚ ɦɚɲɢɧɢɫɬɨɜ: 6 864,4 ɪɭɛ. 
Ɍɪɭɞɨɡɚɬɪɚɬɵ: 1 654,01 ɱɟɥ.-ɱ 
ɋɨɫɬɚɜɥɟɧ ɜ ɬɟɤɭɳɢɯ ɩɪɨɝɧɨɡɧɵɯ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ 
Ɍɚɛɥɢɰɚ ȼ.1- Ʌɨɤɚɥɶɧɨ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ 

№ 
ɩɩ 

Ɉɛɨɫɧɨ
-ɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. 
ɢɡɦ. Ʉɨɥ. 

ɋɬɨɢɦɨɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ 
Ɂɚɬɪɚɬɚɬɵ 

ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, 
ɱɟɥ-ɱ, ɧɟ 
ɡɚɧɹɬɵɯ 

ɨɛɫɥɭɠɢɜɚɧ
ɢɟɦ ɦɚɲɢɧ ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

Ɉɫɧ. 
ɡ/ɩ 

ɗɤ. 
ɦɚɲ. 

ɡ/ɩ 
ɦɟɯ. Ɇɚɬ. Ɉɫɧ. 

ɡ/ɩ 
ɗɤ. 

ɦɚɲ. 
ɡ/ɩ 

ɦɟɯ. 
Ɇɚɬ

. 

ɇɚ 
ɟɞɢɧ
ɢɰɭ 

ȼɫɟɝ
ɨ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Ʉɚɪɤɚɫ 

1 

ɎȿɊ 09-
03-002-

05 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 
ɨɞɧɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ 
ɜɵɫɨɬɨɣ: ɞɨ 25 ɦ 
ɫɨɫɬɚɜɧɨɝɨ ɫɟɱɟɧɢɹ ɢ 
ɦɚɫɫɨɣ ɞɨ 5,0 ɬ 

ɬ 0,24 
430,9

3 
104,
84 

275,9
4 

31,94 50,15 
103,4

2 
25,16 66,23 7,67 

12,0
4 

11,42 2,74 

Ɏɋɋɐ 
07.2.03.
06-0031 

Ʉɨɥɨɧɧɵ 
ɞɜɭɯɜɟɬɜɟɜɵɟ: 
ɤɪɚɣɧɟɝɨ ɪɹɞɚ, ɦɚɫɫɚ 
1 ɦ ɞɨ 0,150 ɬ 

ɬ 0,24 
9 

510,5
3 

      
9 

510,5
3 

2 
282,5

3 
      

2 
282,
53 

    

2 

ɎȿɊ 09-
03-012-

04 

Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ 
ɢ ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ ɧɚ ɜɵɫɨɬɟ ɞɨ 25 
ɦ ɩɪɨɥɟɬɨɦ ɞɨ 30 ɦ ɢ 
ɦɚɫɫɨɣ ɞɨ 5 ɬ. 

ɬ 8,55 
1 

089,6
6 

177,
25 

661,5
5 

54,71 
250,8

6 

9 
316,5

9 

1 
515,4

9 

5 
656,2

5 

467,7
7 

2 
144,
85 

19,76 
168,
95 

Ɏɋɋɐ 
07.2.07.
13-0101 

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɫɬɪɨɩɢɥɶɧɵɯ ɢ 
ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 8,55 
15 

828,3
8 

      
15 

828,3
8 

135 
332,6

5 
      

135 
332,
65 

    

3 

ɎȿɊ 09-
03-015-

01 

Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɪɢ 
ɲɚɝɟ ɮɟɪɦ ɞɨ 12 ɦ 
ɩɪɢ ɜɵɫɨɬɟ ɞɨ 25 ɦ 

ɬ 4,20 
503,9

8 
138,
00 

280,4
9 

24,65 85,49 
2 

116,7
2 

579,6
0 

1 
178,0

6 

103,5
3 

359,
06 

15,79 
66,3

2 

Ɏɋɋɐ  
07.2.03.
06-0081 

ɉɪɨɝɨɧɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢ 
ɤɪɨɜɟɥɶɧɵɟ ɢɡ 
ɩɪɨɤɚɬɧɵɯ 
ɩɪɨɮɢɥɟɣ 

ɬ 4,20 
7 

500,0
0 

      
7 

500,0
0 

31 
500,0

0 
      

31 
500,
00 

    

4 
ɎȿɊ 09-
03-014-

01 

Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɢ 
ɪɚɫɩɨɪɨɤ ɢɡ 
ɨɞɢɧɨɱɧɵɯ ɢ ɩɚɪɧɵɯ 

ɬ 5,10 
1 

258,4
6 

553,
07 

473,0
6 

53,96 
238,3

3 

6 
418,1

5 

2 
820,6

6 

2 
412,6

1 

275,2
0 

1 
215,
48 

63,28 
322,
73 
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ɭɝɨɥɤɨɜ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

 
Ɏɋɋɐ 
07.2.07.
13-0051 

Ʉɨɧɫɬɪɭɤɰɢɢ ɫɜɹɡɟɣ, 
ɪɚɫɩɨɪɨɤ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 5,10 
19 

410,6
7 

      
19 

410,6
7 

98 
994,4

2 
      

98 
994,
42 

    

5 
ɎȿɊ 09-
05-002-

01 

ɗɥɟɤɬɪɨɞɭɝɨɜɚɹ 
ɫɜɚɪɤɚ ɩɪɢ ɦɨɧɬɚɠɟ 
ɤɚɪɤɚɫɨɜ ɜ ɰɟɥɨɦ 

10 ɬ 
ɤɨɧɫ
ɬɪ. 

2,90 
1 

305,2
9 

442,
72 

411,1
1 

0,23 
451,4

6 

3 
785,3

4 

1 
283,8

9 

1 
192,2

2 
0,67 

1 
309,
23 

35,79 
103,
79 

6 

ɎȿɊ 09-
05-003-

01 

ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ 

100
ɲɬ 

20,0
0 

379,5
0 

154,
88 

11,64 0,58 
212,9

8 

7 
590,0

0 

3 
097,6

0 

232,8
0 

11,60 
4 

259,
60 

16,10 
322,
00 

Ɏɋɋɐ 
01.7.15.
02-0055  

Ȼɨɥɬɵ 
ɜɵɫɨɤɨɩɪɨɱɧɵɟ 

ɬ 0,22 
27 

595,0
0 

      
27 

595,0
0 

6 
070,9

0 
      

6 
070,
90 

    

ɂɬɨɝɨ: 
303 

510,7
1 

9 
322,3

9 

10 
738,1

6 

866,4
3 

283 
480,
76 

162,1
4 

986,
53 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 
ɎɈɌ: 10 188,82 
Ɇɚɬɟɪɢɚɥɵ 283 480,76 
Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 10 738,16 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (65%): 6 622,74 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (106%): 10 800,15 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 321 830,63 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ (8,05): 
ɎɈɌ: 82 020,03 
Ɇɚɬɟɪɢɚɥɵ 2 282 020,10 

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 86 442,20 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ:  53 313,02 
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ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ: 86 941,23 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 2 590 736,56 
     Ɂɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (1,8%): 46 633,26 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: 2 637 369,82 
     Ɂɚɬɪɚɬɵ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ (4,5%): 118 681,64 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ: 2 756 051,47 
     Ɂɚɬɪɚɬɵ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ (2%): 55 121,03 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ: 2 811 172,49 
     ɇȾɋ (20%): 562 234,50 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɇȾɋ: 3 373 406,99 
Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɩɨ ɫɦɟɬɟ 986,53 
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1. За относительную отметку 0,000 принята отметка чистого пола первого этажа,

что соответствует абсолютной отметке 228,4м.

2. Основанием служит суглинок тугопластичный с расчетными характеристиками с=

17,7кПа, φ=18,8 град, Е=10,7МПа.
3. Под ростверк устраивается 100мм бетонной подготовки из бетона класса В7,5.
4. Уровень подземных вод находится на отметку -4,000м.
5. Обратную засыпку траншеи выполнять слоями толщиной 0,3м с уплотнением.
6. Под фахверковые колонны применяем монолитный столбчатый ростверк ФМС-2.
7. Защитный слой для арматуры не менее 40мм.

Условные обозначения

Плодородный слой

Суглинок тугопластичный

Супесь твердая

Суглинок туголастичный

Песок пылеватый

Уровень подземных вод

WL

Поз. Обозначение Наименование Кол.
Масса
ед.кг.

Примеча-

ние

Рсм-1

С-1 ГОСТ 23279-2012 Арматурная сетка 1 10,54

С-2 ГОСТ 23279-2012 Арматурная сетка 2 5,32

С-3 ГОСТ 23279-2012 Арматурная сетка 1 3,8

Детали

1 ГОСТ 34028-2016 ∅12 А400, l=1400 6 5,15

2 8 5,39

3 4 1,13

4 2 1,35

5 6 1,84

6 4 1,96

7 ГОСТ 24379.1-012 Фундаментный болт М36 10Г2С 4 25,8

Материалы

8 Ростверк монолитный Бетон В15 1

9 Подготовка Бетон В7,5 1

Ведомость элементов

ГОСТ 34028-2016 ∅12 А400, l=1100

ГОСТ 34028-2016 ∅10 А400, l=500

ГОСТ 34028-2016 ∅10 А400, l=1100

ГОСТ 34028-2016 ∅8 А400, l=500

ГОСТ 34028-2016 ∅8 А400, l=800

Ведомость расхода стали

Марка
элемента

Расход арматуры, кг

Арматура класса

А400

∅10 ∅12 ∅16

С-1

Всего , кг Общий
расход, кг

10,54 10,54 10,54

С-2 5,32

С-3 3,8

5,32

3,8

5,32

3,8

Итого 19,66

∅8

БР-08.03.01.01-2019 КЖ

ИСИ СФУ
Изм. Кол. уч. Лист № док. Подп. Дата
Разработал Чернова А.В. Картофелехранилище

контейнерного типа на 1000 тонн
хранения семенного картофеля

Стадия Лист Листов
Консультант Иванова О.А.

Р
Руководитель Плясунова М.А.

Схема расположения ростверков,

инженерно-геологичекая колонка, Рсм-1,

разрезы 1-1,2-2, С1, С2, С3, условные
обозначения, ведомость

элементов,ведомость расхода стали

СКиУСН. контроль Плясунова М.А.

Зав.кафедрой Деордиев С.В.



Наименование работ

График производства работ

Разгрузка металлических конструкций

Монтаж колонн, ферм с учетом сварки и
постановки болтов
Укрупненная сборка полуферм в фермы
пролетом 24м
Монтаж прогонов, связей с учетом
сварки и простановки болтов

Объем работ

Ед.

изм.

100т

т

т
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Чи
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х
в 

см
ен

у Рабочие дни

1 2 3 4

0,24

43,51

19,05

15,9

0,16 1 1

3

2
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3

7
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6

Машинист 6р-1

Такелажник 2р-1
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21,9

14,19
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1
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2
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Машинист 6р-1

Монтажник 6р-1, 4р-2, 3р-1

Сварщик 5р-1, 4р-1

Машинист 6р-1

Монтажник 6р-1, 4р-2, 3р-1

Сварщик 5р-1, 4р-1

Машинист 6р-1

Монтажник 6р-1, 4р-1, 3р-1

Сварщик 5р-1, 4р-1

3

1
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3
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График движения рабочих кадров
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Порядок складирования прогонов
1

Прокладки 100х150

Вид А

Прокладки 100х150

4
0

0
0

Строп 2СТ-10-4

<90°

Связи СВ

Строп 2СТ-10-4

Схема строповки связи

Строп 4СК10-10

Схема строповки фермы

24000
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0

3
3

0
0

Стропильная ферма

Схема строповки колонны

Строп 2СТ-10-4

Оттяжки

Колонна

Наименование работ Ед. изм Кол-во

т 78,7Объем работ

Нормативные затраты труда

Продолжительность работ

Выработка на человека в смену

Максимальное количество рабочих в смену

Максимальное количество смен

чел.-см 66,17

дни 4

т 1,2

чел 20

смен 2

Технико-экономические показатели

Ось движения крана при монтаже колонн

Стоянки крана
Ст-1

Направление движения крана

Условные обозначения
Ось движения крана при монтаже ферм и прогонов
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Объектный строительный генеральный план

Экспликация зданий и сооружений

Наименование
№

п/п

Объем

Ед.

изм.
Кол-во

Площадь,

м2

Примечание

1 Строящееся здание шт 1 675,84

2 КПП 1 8

3 Прорабская 1 24

4 Гардероб с умывальником и душевой 1 30

5 Сушильня, помещение обогрева 1 12

6 Туалет 1 6

7 Мойка клес 1 8

шт

шт

шт

шт

шт

шт

Технико- экономические показатели

Наименование работ Ед. изм Кол-во

м2
78,7Площадь территории строительной площадки

Площадь под постоянные сооружения

Площадь по временные сооружения

Площадь складов

Протяженность временных автодорог

Протяженность инженерных коммуникаций

675,84

88

560

352,6

188,1

Протяженность ограждения строительной площадки 387,8

м2

м2

м2

м

м

м

Линия границы монтажной зоны

Зона обслуживания краном

Линия границы опасной зоны
работы крана

Ст-2
Стоянка крана

Знак предупреждающий о работе
крана с поясняющей надписью

Ось движения кран при монтаже

Временная пешеходная дорожка

Временная дорога

Р-р бетона Место приема раствора и бетона

Дорога в опасной зоне

С.Г.З.П.
Место хранения грузозахватных
приспособлений и тары

Пожарный пост

Место для первичных средств
пожаротушения

Мусорный бункер

ТП Трансформаторная подстанция

Навес над входом в здание

Контур строящегося здания

ПГ Пожарный гидрант

Стенд с противопожарным
инвентарем

Ворота и калитка

10

5

Знак ограничения движения на
прямолинейном участке

Знак ограничения движения на
повороте

Септик

Въезд на строительную площадку
и выезд

Стенд со схемой строповки и
таблицей масс грузов

Въездной стенд с транспортной
схемой

Наружнее освещение на
деревянных опорах

Прожектор на опоре

Распределительный шкаф

W
Временная линия электропередач
поземная

Ограждение строительной
площадки

Водопровод временныйВ

К Временная канализация

СП
Место складирования
сэндвич-панелей

Условные обозначения
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ȼȼȿȾȿɇɂȿ 
 

ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɯɪɚɧɟɧɢɹ ɭɪɨɠɚɹ ɩɨɡɜɨɥɹɸɬ ɢɡɛɟɠɚɬɶ ɬɚɤɢɯ 
ɩɪɨɛɥɟɦ, ɤɚɤ ɩɪɨɦɟɪɡɚɧɢɟ ɨɜɨɳɟɣ ɢɥɢ ɩɨɪɚɠɟɧɢɟ ɝɧɢɥɶɸ ɢ ɛɨɥɟɡɧɹɦɢ. ȼ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɚɪɬɨɮɟɥɹ ɹɜɥɹɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɨɟ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ 
ɩɨɦɟɳɟɧɢɹ ɜɟɧɬɢɥɹɰɢɹ. 

ɉɥɸɫɨɦ ɯɪɚɧɟɧɢɹ ɤɨɧɬɟɣɧɟɪɧɵɦ ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɨɪɬɨɜ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ. 

Ɂɧɚɱɢɦɨɫɬɶ ɩɪɨɟɤɬɚ ɞɥɹ ɪɚɣɨɧɚ ɫɨɫɬɨɢɬ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɛɸɞɠɟɬɧɵɯ 
ɭɱɪɟɠɞɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, 
ɤɚɱɟɫɬɜɟɧɧɵɦ ɤɚɪɬɨɮɟɥɟɦ ɤɪɭɝɥɨɝɨɞɢɱɧɨ. 

Ʉɪɚɫɧɨɹɪɫɤ— ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɝɨɪɨɞɨɜ Ɋɨɫɫɢɢ, ɤɪɭɩɧɟɣɲɢɣ 
ɤɭɥɶɬɭɪɧɵɣ, ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ, ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɢ ɩɪɨɦɵɲɥɟɧɧɵɣ ɰɟɧɬɪ 
ɐɟɧɬɪɚɥɶɧɨɣ ɢ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚɫɟɥɟɧɢɟ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 1 095 286 ɱɟɥɨɜɟɤ. 
ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 

Ʉɪɚɫɧɨɹɪɫɤɚ. 

 

Ɋɢɫɭɧɨɤ 1- Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɪɵɧɨɤ ɤɚɪɬɨɮɟɥɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɬɚɛɢɥɶɧɨ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɟɜɵɲɚɸɳɢɦ 
ɩɨɬɪɟɛɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ ɞɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. Ɉɞɧɚɤɨ ɨɫɧɨɜɧɵɦɢ ɟɝɨ ɱɟɪɬɚɦɢ 
ɩɨ-ɩɪɟɠɧɟɦɭ ɨɫɬɚɟɬɫɹ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɶ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɪɟɚɥɢɡɚɰɢɸ, ɚ ɬɚɤɠɟ 
ɫɥɚɛɨɟ ɪɚɡɜɢɬɢɟ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɧɟɞɨɫɬɚɬɨɤ ɯɪɚɧɢɥɢɳ. 

ɉɨɞɨɛɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɜɨ ɦɧɨɝɨɦ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɪɚɡɜɢɬɢɟ 
ɪɨɫɫɢɣɫɤɨɝɨ ɪɵɧɤɚ ɤɚɪɬɨɮɟɥɹ. Ɍɚɤ, ɜɵɫɨɤɢɟ ɭɪɨɠɚɢ 2016 ɢ 2017 ɝɨɞɨɜ ɩɨ 
ɩɪɢɱɢɧɟ ɧɟɯɜɚɬɤɢ ɦɨɳɧɨɫɬɟɣ ɩɨ ɯɪɚɧɟɧɢɸ ɩɪɢɜɟɥɢ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ 
ɩɟɪɟɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɡɚɤɨɧɨɦɟɪɧɨɦɭ ɫɧɢɠɟɧɢɸ ɜɧɭɬɪɟɧɧɢɯ ɰɟɧ ɧɚ ɞɚɧɧɭɸ 

2790000

2800000

2810000

2820000

2830000

2840000

2850000

2860000

2870000

2880000

2890000

2900000

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018



7 

 

ɩɪɨɞɭɤɰɢɸ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɦɧɨɝɢɟ ɫɟɥɶɯɨɡɩɪɨɢɡɜɨɞɢɬɟɥɢ ɩɨɧɟɫɥɢ ɫɟɪɶɟɡɧɵɟ 
ɭɛɵɬɤɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ 
ɤɚɪɬɨɮɟɥɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ. 

ɐɟɥɹɦɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɪɯɢɬɟɤɬɭɪɧɵɯ 
ɪɟɲɟɧɢɣ, ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɪɚɦɭ, ɫɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɩɪɨɜɟɪɤɚ 
ɢ ɩɨɞɛɨɪ ɩɪɢɧɹɬɵɯ ɫɟɱɟɧɢɣ ɮɟɪɦɵ ɢ ɤɨɥɨɧɧɵ, ɪɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɤɚɪɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ, ɪɚɡɪɚɛɨɬɤɚ ɨɛɴɟɤɬɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɧɨɪɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
(ȽɈɋɌɵ, ɋɉ, ɋɌɈ, ɋɇɢɉɵ , ɎȿɊɵ, ȿɇɂɊɵ, ɆȾɋ,ɊȾ) ɢ ɩɪɨɝɪɚɦɦɧɵɟ 
ɤɨɦɩɥɟɤɫɵ Microsoft Office, SCAD, AUTOCAD. 
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1. Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
 1.1 Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 

 
1.1.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɩɨ ɚɞɪɟɫɭ: Ɋɨɫɫɢɹ, Ʉɪɚɫɧɨɹɪɫɤɢɣ 

ɤɪɚɣ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ, ɨɪɢɟɧɬɢɪ ɞ. Ɍɚɬɚɪɫɤɚɹ, ɜ 300 ɦ. ɨɬ ɨɪɢɟɧɬɢɪɚ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɧɚ ɫɟɜɟɪ. 

Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɢ ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɭɸ ɢ 
ɭɞɨɛɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ. 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɢɦɟɟɬ ɤɜɚɞɪɚɬɧɭɸ ɮɨɪɦɭ ɫ ɩɪɢɫɬɪɨɟɧɧɵɦɢ 
ɩɨɦɟɳɟɧɢɹɦɢ, ɬɚɦɛɭɪɚɦɢ ɢ ɷɥɟɤɬɪɨɳɢɬɨɜɨɣ, ɫ ɨɛɳɢɦɢ ɝɚɛɚɪɢɬɧɵɦɢ 
ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ – 28,16 ɯ 24,0ɦ. ȼɵɫɨɬɚ ɡɞɚɧɢɹ ɩɨ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ɤɪɨɜɥɢ 
10,7ɦ.  

Ɉɬɞɟɥɤɚ ɩɨɥɨɜ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ – ɝɪɭɧɬɨɜɤɚ ɞɥɹ ɨɛɟɫɩɵɥɢɜɚɧɢɹ 
ɨɫɧɨɜɚɧɢɣ «ɉɋ-ɝɪɭɧɬ». ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɟɯɫɥɨɣɧɵɯ ɫɬɟɧɨɜɵɯ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɧɚɩɨɥɧɢɬɟɥɟɦ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ 
ɬɨɥɳɢɧɨɣ 150 ɦɦ. Ʉɪɨɜɥɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ 
ɡɚɩɨɥɧɟɧɢɟɦ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ ɬɨɥɳɢɧɨɣ 150ɦɦ. 

Ɂɚ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ, ɪɚɜɧɵɣ ɚɛɫɨɥɸɬɧɨɣ 
ɨɬɦɟɬɤɟ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ 228,4. 

ɇɚ ɭɱɚɫɬɤɟ ɧɟ ɢɦɟɟɬɫɹ ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɟɞɢɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɪɟɟɫɬɪ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) 
ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ. 

 
1.1.2  Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ 
 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ (ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 

ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ) ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɟ, ɫɨ ɫɜɨɟɣ ɩɪɢɥɟɝɚɸɳɟɣ 
ɬɟɪɪɢɬɨɪɢɟɣ.  

ɋɨɨɪɭɠɟɧɢɟ ɨɞɧɨɷɬɚɠɧɨɟ. ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ +7,000ɦ. 
ȼɵɫɨɬɚ ɬɚɦɛɭɪɚ +3,008 ɦ. Ƚɚɛɚɪɢɬɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 28,16×24,0 ɦ. 

ɉɨɦɟɳɟɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 56.13330.2011 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-03-2001, ɋɉ 
57.13330.2011 ɋɤɥɚɞɫɤɢɟ ɡɞɚɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-04-
2001*.  

ȼɟɥɢɱɢɧɚ ɡɞɚɧɢɹ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɪɚɡɦɟɪɚɦɢ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ.   

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɛɟɡɨɩɚɫɧɵɯ ɢ ɨɬɜɟɱɚɸɳɢɯ ɫɚɧɢɬɚɪɧɨ-
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
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ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɥɚɠɧɨɫɬɧɵɟ ɪɟɠɢɦɵ ɢ ɨɫɜɟɳɟɧɧɨɫɬɶ 
ɩɨɦɟɳɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɚɦ; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɟɞɢɧɢɰɚɦɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɬɢɜɚɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɩɪɢ ɭɛɨɪɨɱɧɵɯ ɪɚɛɨɬɚɯ.   

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɜɯɨɞɧɵɟ ɞɜɟɪɢ ɩɪɢ ɢɯ 
ɨɬɤɪɵɜɚɧɢɢ/ɡɚɤɪɵɜɚɧɢɢ, ɧɚ ɜɯɨɞɚɯ ɜ ɡɞɚɧɢɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɬɚɦɛɭɪɵ. 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ.  

Ɉɛɴɟɦɧɨ - ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ɤɚɪɬɨɮɨɥɟɯɪɚɧɢɥɢɰɚ 
ɩɪɢɧɹɬɵ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɡɞɚɧɢɟ ɛɭɞɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɨɞɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɟɣ. ɇɚɯɨɠɞɟɧɢɟ ɩɨɫɟɬɢɬɟɥɟɣ ɜ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɩɨɦɟɳɟɧɢɟ ɨɝɪɚɠɞɟɧɨ ɨɬ ɨɫɧɨɜɧɨɝɨ ɩɨɦɟɳɟɧɢɹ 
ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɩɟɪɟɝɨɪɨɞɤɨɣ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɋ8 ɩɨ 
ɦɟɬɚɥɥɨɤɚɪɤɚɫɭ ɢ ɨɛɪɚɡɭɟɬ ɜɵɬɹɠɧɨɣ ɜɨɡɞɭɯɨɜɨɞ. 

ɉɥɨɳɚɞɶ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɫɨɫɬɚɜɥɹɟɬ 679,5 ɦ2.  
ȼɯɨɞɵ ɜ ɡɞɚɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ. ɋ ɸɠɧɨɣ ɫɬɨɪɨɧɵ 

ɧɚɯɨɞɹɬɫɹ ɜɨɪɨɬɚ ɞɥɹ ɡɚɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ ɤɚɪɬɨɮɟɥɹ.   
 
1.1.3  Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɟɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɋɬɟɧɵ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɟɧɨɜɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɧɚɩɨɥɧɟɧɢɟɦ ɢɡ 

ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ  ɢ ɧɚɪɭɠɧɵɦɢ ɩɪɨɮɥɢɫɬɚɦɢ,. 
Ʉɪɨɜɥɹ – ɞɜɭɫɤɚɬɧɚɹ, ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ, ɫ ɧɚɪɭɠɧɵɦ ɜɨɞɨɫɬɨɤɨɦ, ɢɡ 

ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ. 

Ɉɤɨɧɧɵɟ ɩɪɨɟɦɵ ɜ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɦɟɸɳɢɟɫɹ ɨɤɧɚ ɧɚ 
ɮɚɫɚɞɟ Ⱥ-Ⱦ - ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɧɟ ɢɦɟɸɬ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɋɥɭɠɚɬ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. ɂɯ 
ɨɬɤɪɵɜɚɧɢɟ/ɡɚɤɪɵɜɚɧɢɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ.. 

Ⱦɜɟɪɢ – ɫɬɚɥɶɧɵɟ ɩɨ ȽɈɋɌ 31173-2016, ɢ ɨɞɧɨɩɨɥɶɧɨɝɨ ɨɬɤɪɵɜɚɧɢɹ. 
ȼɨɪɨɬɚ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɟɤɰɢɨɧɧɵɟ ɢɡ ɫɬɚɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 
ɉɨɥɵ – ɛɟɬɨɧɧɵɟ ɫ ɨɬɞɟɥɤɨɣ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ- ɝɪɭɧɬɨɜɤɨɣ ɞɥɹ 

ɨɛɟɫɩɵɥɢɜɚɧɢɹ ɨɫɧɨɜɚɧɢɣ «ɉɋ-ɝɪɭɧɬ».  
Ɉɬɞɟɥɤɚ ɫɬɟɧ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ.  
ɉɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɬɦɨɫɬɤɚ, ɲɢɪɢɧɨɣ 1,5ɦɟɬɪɚ. 
 
1.1.4  Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ɉɬɞɟɥɤɚ ɩɨɥɨɜ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ – ɝɪɭɧɬɨɜɤɚ ɞɥɹ ɨɛɟɫɩɵɥɢɜɚɧɢɹ 

ɨɫɧɨɜɚɧɢɣ.  Ɉɬɞɟɥɤɚ ɫɬɟɧ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. Ɍɟɯɧɢɱɟɫɤɨɟ ɩɨɦɟɳɟɧɢɟ 
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ɨɝɪɚɠɞɟɧɨ ɨɬ ɨɫɧɨɜɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɩɟɪɟɝɨɪɨɞɤɨɣ ɢɡ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɋ8 ɩɨ ɦɟɬɚɥɥɨɤɚɪɤɚɫɭ ɢ ɨɛɪɚɡɭɟɬ ɜɵɬɹɠɧɨɣ 
ɜɨɡɞɭɯɨɜɨɞ. 

ɋɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 150 ɦɦ ɢ ɩɪɨɮɥɢɫɬɚ 
ɬɨɥɳɢɧɨɣ 0,5ɦɦ. ɋɷɧɞɜɢɱ-ɩɚɧɟɥɢ ɧɟ ɬɪɟɛɭɸɬ ɨɬɞɟɥɤɢ. 

 
1.1.5  Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 
 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ. ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɩɪɨɟɤɬɟ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 
 
1.1.6  Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɧɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɫɬɨɱɧɢɤɨɜ ɜɢɛɪɚɰɢɢ ɪɹɞɨɦ ɫɨ ɡɞɚɧɢɟɦ ɧɟ ɢɦɟɟɬɫɹ.  

 

1.1.7 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɫɜɟɬɨɨɝɪɚɠɞɟɧɢɸ ɨɛɴɟɤɬɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ) 

 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɧɟ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɜ ɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ȼɵɫɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 45ɦ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɧɟ 
ɩɪɟɞɴɹɜɥɹɸɬɫɹ.  

 
1.1.8 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 

ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ – ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ⱦɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɚɹ ɢ ɰɜɟɬɨɜɚɹ ɨɬɞɟɥɤɚ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ 

ɞɚɧɧɵɦ ɩɪɨɟɤɬɨɦ, ɫɨɝɥɚɫɧɨ ɮɢɪɦɟɧɧɨɦɭ ɫɬɢɥɸ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ 
«ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ «Ⱦɚɪɵ Ɇɚɥɢɧɨɜɤɢ». 
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1.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ- ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
 
1.2.1 ɋɜɟɞɟɧɢɹ ɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, 

ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɍɱɚɫɬɨɤ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧ ɩɨ ɚɞɪɟɫɭ: 

ɝ.Ʉɪɚɫɧɨɹɪɫɤ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ. Ⱥɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ 
228,4ɦ. Ɇɟɫɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɧɢɠɟɧɢɹ ɪɟɥɶɟɮɚ ɧɟ ɨɬɦɟɱɟɧɨ. Ɉɛɴɟɤɬ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɫ ɫɟɜɟɪɚ ɨɬ ɭɱɚɫɬɤɚ ɫɜɨɛɨɞɧɚɹ ɬɟɪɪɢɬɨɪɢɹ ɩɪɟɞɩɪɢɹɬɢɹ (ɫ 
ɪɚɡɦɟɳɟɧɧɨɣ ɫɭɳɟɫɬɜɭɸɳɟɣ ɄɌɉ), ɫ ɡɚɩɚɞɚ ɧɚɯɨɞɹɬɫɹ ɚɧɝɚɪ, ɫ ɸɝɚ – ɡɞɚɧɢɟ 
ɨɯɪɚɧɵ, ɢ ɨɝɪɚɠɞɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɫ ɜɨɫɬɨɤɚ – ɨɝɪɚɠɞɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ.  

ɇɚ ɭɱɚɫɬɤɟ ɧɟ ɢɦɟɟɬɫɹ ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɟɞɢɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɪɟɟɫɬɪ ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) 
ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ. ɉɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɤ ɡɟɦɟɥɶɧɨɦɭ ɭɱɚɫɬɤɭ 
ɢɦɟɸɬɫɹ ɫ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɭɱɚɫɬɤɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɦɨɠɧɨ ɩɪɨɟɯɚɬɶ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɦ 
ɩɪɨɟɡɞɚɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɯɨɥɨɞɧɨɣ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɬɟɩɥɵɦ ɥɟɬɨɦ. 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ: 
- ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ (ɹɧɜɚɪɶ) – «ɦɢɧɭɫ» 

16,0°ɋ; 
- ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ (ɢɸɥɶ) –«ɩɥɸɫ» 18,7°ɋ; 
- ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92- 

«ɦɢɧɭɫ» 37°ɋ; 
- ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ- 471 ɦɦ; 
- ɫɭɬɨɱɧɵɣ ɦɚɤɫɢɦɭɦ ɨɫɚɞɤɨɜ- 97 ɦɦ.  
Ɉɫɚɞɤɢ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ ɨɛɪɚɡɭɸɬ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ, ɫɪɟɞɧɹɹ 

ɜɵɫɨɬɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 40 ɫɦ.  
Ɋɚɫɱɟɬɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ: 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 98% – «ɦɢɧɭɫ» 42ºɋ; 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 92%– «ɦɢɧɭɫ» 39ºɋ; 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 98% – «ɦɢɧɭɫ» 40ºɋ; 
- ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 92% – «ɦɢɧɭɫ» 37ºɋ; 
- ɫɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɚɦɩɥɢɬɭɞɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ 
ɦɟɫɹɰɚ –8,4ºɋ. 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɢ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɧɨ ɋɉ 20.13330.2011: 
Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ- Iȼ; 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ- 240 ɤɝ/ɦ2(IV ɫɧɟɝɨɜɨɣ 

ɪɚɣɨɧ); 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ- 38ɤɝ/ɦ2(III  ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ ); 



12 

 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɨɥɨɥɟɞɚ- 10ɦɦ( III ɪɚɣɨɧ ); 
Ƚɪɭɧɬɵ ɩɥɨɳɚɞɤɢ ɧɟɡɚɫɨɥɟɧɧɵɟ. Ƚɪɭɧɬɵ ɨɫɧɨɜɚɧɢɹ ɧɟɚɝɪɟɫɫɢɜɧɵ ɢ 

ɫɥɚɛɨɚɝɪɟɫɫɢɜɧɵ ɤ ɛɟɬɨɧɧɵɦ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. ɋɬɟɩɟɧɶ 
ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɪɭɧɬɨɜ ɤ ɫɬɚɥɢ, ɫɜɢɧɰɨɜɨɣ ɢ ɚɥɸɦɢɧɢɟɜɨɣ 
ɨɛɨɥɨɱɤɚɦ ɤɚɛɟɥɹ – ɨɬ ɧɢɡɤɨɣ ɞɨ ɜɵɫɨɤɨɣ.  

Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ- 3.  
 
1.2.2 ɋɜɟɞɟɧɢɹ ɨɛ ɨɫɨɛɵɯ ɩɪɢɪɨɞɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɡɟɦɟɥɶɧɵɣ ɭɱɚɫɬɨɤ, 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɂɡ ɮɢɡɢɤɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɧɚ ɭɱɚɫɬɤɟ ɪɚɡɜɢɬɨ 

ɫɟɡɨɧɧɨɟ ɩɪɨɦɟɪɡɚɧɢɟ ɢ ɦɨɪɨɡɧɨɟ ɩɭɱɟɧɢɟ ɝɪɭɧɬɨɜ. 
ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ ɫɭɝɥɢɧɤɨɜ 

ɩɨɥɭɬɜɟɪɞɵɯ – 1,7 ɦ.  
ɋɟɣɫɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɛɨɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 6 ɛɚɥɥɚɦ. 
Ⱦɪɭɝɢɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɟ ɜɵɹɜɥɟɧɵ. 
 
1.2.3 ɋɜɟɞɟɧɢɹ ɨ ɩɪɨɱɧɨɫɬɧɵɯ ɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ 

ɝɪɭɧɬɚ ɜ ɨɫɧɨɜɚɧɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ ɬɟɪɪɢɬɨɪɢɢ ɫɨɫɬɚɜɥɹɟɬ:  
- ɞɥɹ ɫɭɝɥɢɧɤɨɜ ɢ ɝɥɢɧ – 1,74 ɦ;  
- ɞɥɹ ɫɭɩɟɫɟɣ ɢ ɩɵɥɟɜɚɬɵɯ ɩɟɫɤɨɜ – 2,12 ɦ;  
- ɞɥɹ ɩɟɫɤɨɜ ɫɪɟɞɧɢɯ ɢ ɤɪɭɩɧɵɯ – 2,27 ɦ; 
- ɞɥɹ ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɯ ɝɪɭɧɬɨɜ – 2,58 ɦ. 
ɉɨ ɞɚɧɧɵɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɧɚ ɨɫɧɨɜɟ ɜɢɡɭɚɥɶɧɵɯ 

ɧɚɛɥɸɞɟɧɢɣ ɩɪɢ ɛɭɪɟɧɢɢ, ɜ ɪɚɡɜɟɞɚɧɧɨɣ ɬɨɥɳɟ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ (ɂȽɗ): 

ɂȽɗ №1. ɋɭɝɥɢɧɨɤ ɥɟɝɤɢɣ, ɬɜɟɪɞɵɣ, ɩɪɨɫɚɞɨɱɧɵɣ. 
ɂȽɗ №2. ɋɭɝɥɢɧɨɤ ɥɟɝɤɢɣ, ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ, ɧɟɩɪɨɫɚɞɨɱɧɵɣ. 
ɂȽɗ №3. Ƚɥɢɧɚ ɥɟɝɤɚɹ, ɬɜɟɪɞɚɹ, ɧɟɩɪɨɫɚɞɨɱɧɚɹ. 
ɂȽɗ №4. Ƚɪɚɜɢɣɧɨ- ɝɚɥɟɱɧɵɣ ɝɪɭɧɬ. 
 
1.2.4 ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɢɯ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɚɝɪɟɫɫɢɜɧɨɫɬɶ 

ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɢ ɝɪɭɧɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɬɟɪɢɚɥɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɨɹɜɥɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ ɩɟɪɢɨɞ ɢɡɵɫɤɚɧɢɣ ɨɬɦɟɱɟɧɨ ɧɚ ɝɥɭɛɢɧɟ 

18,8-20,8 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɢɬɚɧɢɟ ɜɨɞɨɧɨɫɧɵɣ ɝɨɪɢɡɨɧɬ ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚ 
ɫɱɟɬ ɢɧɮɢɥɶɬɪɚɰɢɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. Ɋɚɡɝɪɭɡɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɪ.Ɇɢɧɠɭɥɶ ɩɪɨɬɟɤɚɸɳɟɣ ɸɝɨ-ɜɨɫɬɨɱɧɟɟ ɜ 730 ɦ ɨɬ ɭɱɚɫɬɤɚ ɪɚɛɨɬ.    

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜɨɞɚ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɚɹ ɤɚɥɶɰɢɣ-
ɦɚɝɧɢɟɜɚɹ, ɩɪɟɫɧɚɹ, ɫ ɜɨɞɨɪɨɞɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɪɇ 6,94-7,15. 
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ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɥɢɜɧɟɜɵɯ ɞɨɠɞɟɣ, ɢɧɬɟɧɫɢɜɧɨɝɨ 
ɫɧɟɝɨɬɚɹɧɢɹ ɢɥɢ ɜ ɫɥɭɱɚɟ ɧɚɪɭɲɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ, ɜɨɡɦɨɠɧɨ ɩɨɞɧɹɬɢɟ 
ɭɪɨɜɧɟɣ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ 1,0-1,5 ɦ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜɨɞ ɬɢɩɚ 
«ɜɟɪɯɨɜɨɞɤɚ» ɧɚ ɨɬɦɟɬɤɚɯ ɛɥɢɡɤɢɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɢ  ɜ ɧɚɪɭɲɟɧɧɵɯ ɮɨɪɦɚɯ 
ɪɟɥɶɟɮɚ. 

 
1.2.5 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɯɟɦɵ, ɩɪɢɧɹɬɵɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ- ɤɚɪɤɚɫɧɚɹ. 
Ɉɫɧɨɜɧɵɦɢ ɧɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɤɚɪɤɚɫɚ ɹɜɥɹɸɬɫɹ ɮɟɪɦɵ ɢ 

ɤɨɥɨɧɧɵ.  
Ɇɚɪɤɢ ɫɬɚɥɢ ɞɥɹ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ [15]. 
Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɜɫɟ ɨɬɤɪɵɬɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɤɪɨɦɟ ɨɰɢɧɤɨɜɚɧɧɵɯ, ɨɤɪɚɲɢɜɚɸɬɫɹ ɥɚɤɨɤɪɚɫɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ I ɝɪɭɩɩɵ 
ɫɨɝɥɚɫɧɨ [19]. 

Ⱦɥɹ ɡɚɳɢɬɵ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɡɚɦɚɱɢɜɚɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ ɩɨ ɜɫɟɦɭ 
ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɚ ɨɬɦɨɫɬɤɚ ɲɢɪɢɧɨɣ 1,5 ɦ. 

Ʉɨɥɨɧɧɵ- ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɤɚɬɧɵɯ ɞɜɭɬɚɜɪɨɜ ɩɨ ȽɈɋɌ 26020-83. 
Ɏɚɯɜɟɪɤɨɜɵɟ ɤɨɥɨɧɧɵ- ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɤɚɬɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 8639-82. 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ- ɬɪɟɯɫɥɨɣɧɵɟ ɫɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ- ɩɚɧɟɥɢ ɫ ɭɬɟɩɥɢɬɟɥɟɦ 

ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ ɬɨɥɳɢɧɨɣ 150ɦɦ. 
Ʉɪɨɜɥɹ- ɞɜɭɫɤɚɬɧɚɹ, ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ , ɫ ɧɚɪɭɠɧɵɦ ɜɨɞɨɫɬɨɤɨɦ, ɢɡ 

ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɢɡ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ ɬɨɥɳɢɧɨɣ 150ɦɦ.  

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɢ ɤɪɨɜɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

ɉɪɨɝɨɧɵ ɤɪɨɜɥɢ- ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɤɚɬɧɵɯ ɲɜɟɥɟɪɨɜ ɩɨ ȽɈɋɌ 8240-97. 
Ɉɤɨɧɧɵɟ ɩɪɨɟɦɵ ɜ ɡɞɚɧɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɦɟɸɳɢɟɫɹ ɨɤɧɚ ɧɚ 

ɮɚɫɚɞɟ Ⱥ-Ⱦ - ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɧɟ ɢɦɟɸɬ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɋɥɭɠɚɬ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. ɂɯ 
ɨɬɤɪɵɜɚɧɢɟ/ɡɚɤɪɵɜɚɧɢɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ. 

Ⱦɜɟɪɢ– ɫɬɚɥɶɧɵɟ. 
ȼɨɪɨɬɚ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɟɤɰɢɨɧɧɵɟ ɢɡ ɫɬɚɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 

ɋɩɟɰɢɮɢɤɚɰɢɢ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

ɉɨɥɵ – ɛɟɬɨɧɧɵɟ ɫ ɨɬɞɟɥɤɨɣ ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ- ɝɪɭɧɬɨɜɤɨɣ ɞɥɹ 
ɨɛɟɫɩɵɥɢɜɚɧɢɹ ɨɫɧɨɜɚɧɢɣ «ɉɋ-ɝɪɭɧɬ». ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

Ɉɬɞɟɥɤɚ ɫɬɟɧ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 
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1.2.6 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɟɦɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ 

ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ- ɠɟɫɬɤɢɦ ɡɚɤɪɟɩɥɟɧɢɟɦ ɤɨɥɨɧɧɵ ɜ ɮɭɧɞɚɦɟɧɬɟ, 
ɠɟɫɬɤɨɫɬɶɸ ɩɨɩɟɪɟɱɧɵɯ ɪɚɦ ɤɚɪɤɚɫɚ.  

Ɍɚɤ ɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɜɹɡɢ ɩɨ ɧɢɠɧɢɦ ɩɨɹɫɚɦ ɮɟɪɦɵ ɢ ɫɜɹɡɢ ɦɟɠɞɭ 
ɤɨɥɨɧɧɚɦɢ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɜɟɬɪɚ ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢɡ 
ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɡɚɤɪɟɩɥɟɧɵ ɩɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɤ ɤɨɥɨɧɧɚɦ ɫ ɩɨɦɨɳɶɸ 
ɫɜɚɪɤɢ. 

ɉɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɩɨɞɛɨɪɨɦ ɨɩɬɢɦɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɢ ɩɪɨɱɧɨɫɬɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɋɚɡɦɟɪɵ ɫɟɱɟɧɢɣ ɜɫɟɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɛɵɥɢ ɩɪɢɧɹɬɵ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɫɬɚɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɪɟɛɭɟɦɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɢɡ ɭɫɥɨɜɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ.  

 
1.2.7 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɞɡɟɦɧɨɣ 

ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɏɭɧɞɚɦɟɧɬ – ɡɚɛɢɜɧɵɟ ɫɜɚɢ ɫ ɦɨɧɨɥɢɬɧɵɦ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦ ɥɟɧɬɨɱɧɵɦ 

ɪɨɫɬɜɟɪɤɨɦ. 
ɉɨɞɜɚɥ ɧɟ ɩɪɟɞɭɫɦɚɬɪɟɧ. 
 
1.2.8 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ 

ɪɟɲɟɧɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɚ ɬɚɤ ɠɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɩ 1.1.2. 
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1.2.9 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ: ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; ɫɧɢɠɟɧɢɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ; ɝɢɞɪɨɢɡɨɥɹɰɢɸ ɢ 
ɩɚɪɨɢɡɨɥɹɰɢɸ ɩɨɦɟɳɟɧɢɣ; ɫɧɢɠɟɧɢɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ; ɭɞɚɥɟɧɢɟ 
ɢɡɛɵɬɤɨɜ ɬɟɩɥɚ; ɫɨɛɥɸɞɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ 
ɢɧɵɯ ɢɡɥɭɱɟɧɢɣ; ɫɨɛɥɸɞɟɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ; 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
ɋɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ.  
ɉɪɢɧɹɬɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦ 

ɪɚɫɱɟɬɨɦ. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
ɋɧɢɠɟɧɢɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ. 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɡɚɳɢɬɟ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ. ɂɫɬɨɱɧɢɤɨɜ ɜɢɛɪɚɰɢɢ ɪɹɞɨɦ 
ɫɨ ɡɞɚɧɢɟɦ ɧɟ  ɢɦɟɟɬɫɹ. 

ɋɧɢɠɟɧɢɟ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɩɨɦɟɳɟɧɢɣ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɧɟ ɬɪɟɛɭɸɬɫɹ, ɬ.ɤ. ɧɟɬ 

ɢɫɬɨɱɧɢɤɚ ɜɨɡɞɟɣɫɬɜɢɹ. 
ɋɨɛɥɸɞɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ ɢɧɵɯ ɢɡɥɭɱɟɧɢɣ. 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɢɡɥɭɱɟɧɢɣ ɧɟ 

ɬɪɟɛɭɟɬɫɹ. 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ – III. 
Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ɏ5.3. 
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ1. 
Ʉɚɬɟɝɨɪɢɹ ɡɞɚɧɢɹ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ⱦ 
ɉɨɫɬɨɹɧɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɡɞɚɧɢɢ ɧɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 22.07.2008 ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»[7]. 

 
1.2.10 Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɥɨɜ, ɤɪɨɜɥɢ, 

ɩɨɞɜɟɫɧɵɯ ɩɨɬɨɥɤɨɜ, ɩɟɪɟɝɨɪɨɞɨɤ, ɚ ɬɚɤɠɟ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 
 
ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ. ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ ɜɵɩɨɥɧɟɧɚ 

ɫɨɝɥɚɫɧɨ ɮɢɪɦɟɧɧɨɦɭ ɫɬɢɥɸ ɩɪɟɞɩɪɢɹɬɢɹ ɈɈɈ ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ 
ɩɪɟɞɩɪɢɹɬɢɟ «Ⱦɚɪɵ Ɇɚɥɢɧɨɜɤɢ». 

Ʉɪɨɜɥɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɤɪɨɜɟɥɶɧɵɯ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɢɡ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ. 

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
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1.2.11 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɪɚɡɪɭɲɟɧɢɹ 

 
ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 27751-2014 «ɇɚɞɟɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɫɧɨɜɚɧɢɣ». 

Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɪɚɡɪɭɲɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ: 

- ɋɉ 22.13330.2016 «Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»; 
- ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ»; 
- ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ»; 
- ɋɉ 28.13330.2012 «Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ»; 
- ɋɉ 17.13330.2017 «Ʉɪɨɜɥɢ». 
 
1.2.12 Ɉɩɢɫɚɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɨɬɞɟɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ 
ɬɚɤɠɟ ɩɟɪɫɨɧɚɥɚ (ɠɢɬɟɥɟɣ) ɨɬ ɨɩɚɫɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ 

 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɢɫɬɤɭ 

ɬɟɪɪɢɬɨɪɢɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɫɨɛɨɣ ɫɧɹɬɢɟ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɢ ɞɟɦɨɧɬɚɠ 
ɧɟɧɭɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɇɨɳɧɨɫɬɶ ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɫɨɫɬɚɜɥɹɟɬ 0,2 
ɦ. Ɉɛɴɟɦ ɫɪɟɡɚɟɦɨɝɨ ɝɪɭɧɬɚ – 404,0 ɦ3.   

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɋɉ 47.13330.2012 ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɭɱɚɫɬɤɚ ɪɚɛɨɬ ɨɬɧɨɫɹɬɫɹ 
ɤɨ II ɤɚɬɟɝɨɪɢɢ ɫɥɨɠɧɨɫɬɢ ɩɨ ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ. ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɥɨɳɚɞɤɢ, ɫɨɝɥɚɫɧɨ ɋɉ 14.13330.2011, ɫɨɫɬɚɜɥɹɟɬ 6 ɛɚɥɥɨɜ. 

Ƚɪɭɧɬɵ ɨɬɧɨɫɹɬɫɹ ɤ II ɤɚɬɟɝɨɪɢɢ ɩɨ ɫɟɣɫɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ. Ƚɪɭɧɬɨɜɵɟ 
ɜɨɞɵ ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɢɡɵɫɤɚɧɢɣ ɞɨ ɝɥɭɛɢɧɵ 16,0 ɦ ɧɟ ɜɫɤɪɵɬɵ.  

Ɇɧɨɝɨɥɟɬɧɟɦɟɪɡɥɵɯ, ɱɪɟɡɦɟɪɧɨ ɩɭɱɢɧɢɫɬɵɯ ɢ ɞɪɭɝɢɯ ɝɪɭɧɬɨɜ, 
ɩɨɞɥɟɠɚɳɢɯ ɡɚɦɟɧɟ, ɧɚ ɩɥɨɳɚɞɤɟ ɧɟ ɜɵɹɜɥɟɧɨ.   

ɉɪɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ I ɬɢɩɚ ɧɟɨɛɯɨɞɢɦɨ ɭɩɥɨɬɧɢɬɶ ɬɹɠɟɥɵɦɢ ɬɪɚɦɛɨɜɤɚɦɢ 
ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɟɝɨ ɩɪɨɫɚɞɨɱɧɵɯ ɫɜɨɣɫɬɜ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. Ⱦɥɹ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɡɚɦɚɱɢɜɚɧɢɹ ɩɪɨɫɚɞɨɱɧɵɯ ɝɪɭɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ ɨɬɦɨɫɬɤɢ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɢ ɨɬɜɨɞ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ.   

Ɂɚɳɢɬɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɨɬ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɪɟɲɟɧɚ ɦɟɬɨɞɚɦɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɚɧɢɪɨɜɤɢ. Ɉɬɜɨɞ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɭɤɥɨɧɭ ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ ɩɥɨɳɚɞɨɤ ɢ 
ɩɪɨɟɡɞɨɜ ɜ ɫɬɨɪɨɧɭ ɩɨɧɢɠɟɧɧɨɝɨ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ.   

ɋ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɣ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧ ɨɬ ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ 
ɞɪɟɧɚɠɧɚɹ ɫɟɬɶ ɞɥɹ ɩɟɪɟɯɜɚɬɚ ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ ɜɨɞ ɫɨ ɫɬɨɪɨɧɵ ɩɨɜɵɲɟɧɧɨɝɨ 
ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ. 
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ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɨɧɬɭɪɚɯ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ 
ɬɟɪɪɢɬɨɪɢɢ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɮɢɡɢɤɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɢɡɭɚɥɶɧɨ 
ɧɟ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ.  

Ɍɚɤ ɤɚɤ ɬɟɪɪɢɬɨɪɢɹ ɧɚɯɨɞɢɬɫɹ ɜɧɟ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɩɚɜɨɞɤɨɜɵɦɢ ɜɨɞɚɦɢ, 
ɧɟ ɩɨɞɜɟɪɠɟɧɚ ɪɚɡɦɵɜɭ ɢ ɨɬɫɭɬɫɬɜɭɸɬ ɨɩɚɫɧɵɟ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɬɨ ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ ɢɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɩɚɫɧɵɯ 
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 
2.1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ  
 
Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɡɞɚɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɨɩɢɫɚɧɵ ɜ «Ⱥɪɯɢɬɟɤɬɭɪɧɨɦ ɪɚɡɞɟɥɟ» ɞɚɧɧɨɣ ɡɚɩɢɫɤɢ. Ɂɞɚɧɢɟ ɨɞɧɨɷɬɚɠɧɨɟ 
ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜ ɩɥɚɧɟ ɫ ɪɚɡɦɟɪɚɦɢ 28,16ɯ24,13ɦ ɢ ɜɵɫɨɬɨɣ 10,7 ɦ.  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ ɩɪɢɜɨɞɹɬ ɤ 
ɪɚɫɱɟɬɧɨɣ, ɜ ɤɨɬɨɪɨɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɢɧɵ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ ɢ ɨɬɞɟɥɶɧɵɯ 
ɢɯ ɭɱɚɫɬɤɨɜ ɫ ɨɬɥɢɱɚɸɳɢɦɢɫɹ ɫɟɱɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɢɡɝɢɛɧɵɟ ɢ ɨɫɟɜɵɟ 
ɠɟɫɬɤɨɫɬɢ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɱɚɫɬɤɨɜ. Ɂɚ ɨɫɢ ɫɬɟɪɠɧɟɣ, ɡɚɦɟɧɹɸɳɢɯ ɤɨɥɨɧɧɵ, 
ɭɫɥɨɜɧɨ ɩɪɢɧɢɦɚɸɬ ɥɢɧɢɢ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɣ ɤɨɥɨɧɧ, ɧɨ ɬɚɤ ɤɚɤ ɢɯ 
ɩɨɥɨɠɟɧɢɟ ɡɚɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɨ, ɬɨ ɨɫɢ ɫɬɟɪɠɧɟɣ ɧɚɩɪɚɜɥɹɸɬ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ 
ɨɫɹɦ ɫɟɱɟɧɢɣ ɤɨɥɨɧɧ 

Ɋɚɫɱёɬ ɪɚɦɵ ɜɵɩɨɥɧɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɟɤɬɧɨ- ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ  
SCAD, ɪɟɚɥɢɡɭɸɳɟɣ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
 

Ɋɢɫɭɧɨɤ 2.1- Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ 
 
2.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɦɭ 
 
ɉɨɩɟɪɟɱɧɭɸ ɪɚɦɭ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ- ɨɬ ɜɟɫɚ 

ɧɟɫɭɳɢɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ, ɜɪɟɦɟɧɧɵɟ- ɨɬ ɫɧɟɝɚ ɢ ɜɟɬɪɚ. 
 
2.2.1 ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ 
 
ɉɨɞɫɱɟɬ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.1.  
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Ɍɚɛɥɢɰɚ 2.1- ɇɚɝɪɭɡɤɢ ɧɚ ɫɬɪɨɩɢɥɶɧɭɸ ɮɟɪɦɭ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ  
№ 
ɩ/ɩ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

1 2 3 4 5 
1 Ɍɪɟɯɫɥɨɣɧɚɹ ɤɪɨɜɟɥɶɧɚɹ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ ɫ 
ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ 
ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɨɝɨ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥɚ 

0,35 1,2 0,42 

2 ɉɪɨɝɨɧɵ ɩɪɨɤɚɬɧɵɟ 6ɦ 0,06 1,05 0,063 
ɂɬɨɝɨ: 0,41  0,483 

 
Ɋɚɫɱɟɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ. ɦ ɪɚɦɵ: 
ݍ  = ሺݍ଴/ cos ሻߙ ∙  (2.1)                                                                                    ,ܤ
 

ɝɞɟ ߙ- ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ. ɉɪɢ ɭɤɥɨɧɚ ɤɪɨɜɥɢ i< 1/8 ɦɨɠɧɨ 
ɩɪɢɧɢɦɚɬɶ cos ߙ ≈ ͳ; ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ i= 20%, ɱɬɨ ɛɨɥɶɲɟ 1/8. ݍ଴- ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2; 

B- ɲɚɝ ɤɨɥɨɧɧ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: ݍ଴ = Ͳ,ͻˍʜ/ˏଶ; cos ʹͲ° = Ͳ,ͻͶ; ȼ= 6ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.1), ɩɨɥɭɱɚɟɦ 
ݍ  = ቀ଴,ସ଼ଷ଴,ଽସ ቁ ∙ ͸ = ͵,Ͳͺ ˍʜ/ˏ. 

  
ɇɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧ, ɤɨɥɨɧɧɵ ɢɡ ɞɜɭɬɚɜɪɚ 26Ʉ1: 
௞ܩ  = ݉ ∙ ௙ߛ ∙ ݈ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ,                                                                         (2.2) 
 

   ɝɞɟ m –ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ ɞɜɭɬɚɜɪɚ; ߛ௙- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; 
l- ɞɥɢɧɚ ɤɨɥɨɧɧɵ; 
ɉɪɢɧɢɦɚɟɦ: m= 65,2 ɤɝ/ɦ;  ߛ௙= 1,05;  l= 7,6ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.2), ɩɨɥɭɱɚɟɦ ܩ௞ = ͸ͷ,ʹ ∙ ͳ,Ͳͷ ∙ ͹,͸ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͷ,ͳ ˍʜ; 
 
ɋɬɟɧɵ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. ȼ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ 

ɜɵɫɬɭɩɚɟɬ ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ. ȼɧɟɲɧɢɟ  ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɥɢɫɬɵ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɣ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ. 

Ɋɚɫɤɥɚɞɤɚ ɩɚɧɟɥɟɣ- ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ. Ɋɚɡɦɟɪɵ ɩɚɧɟɥɟɣ: ɞɥɢɧɚ- 6000ɦɦ; 
ɲɢɪɢɧɚ- 1190ɦɦ; ɬɨɥɳɢɧɚ- 150ɦɦ. 

ɇɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2- ɇɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ. 
№ 
ɩ/ɩ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

1 2 3 4 5 
1 Ɍɪɟɯɫɥɨɣɧɚɹ ɫɬɟɧɨɜɚɹ 

ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ, 
ɬɨɥɳɢɧɨɣ 150ɦɦ 

0,24 1,2 0,288 

ɂɬɨɝɨ: 0,24  0,288 
 
ɇɚɝɪɭɡɤɚ  ɨɬ ɜɟɫɚ ɫɬɟɧɵ: 
௦ܩ  = Ͳ,ʹͺͺ ∙ ሺܪ − ͳ,ʹሻ ∙ ͸,                                                                           (2.3) 
 

ɝɞɟ ɇ- ɜɵɫɨɬɚ ɡɞɚɧɢɹ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: ɇ= 10,7ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.3), ɩɨɥɭɱɚɟɦ 
௦ܩ  = Ͳ,ʹͺͺ ∙ ሺͳͲ,͹ − ͳ,ʹሻ ∙ ͸ = ͳ͸,Ͷʹˍʜ; 
௦ܯ  = ௦ܩ ∙ ݈,                                                                                                    (2.4) 
 

ɝɞɟ ݈ = Ͳ,ͷ ∙ ͳͷͲ + ʹͲ + Ͳ,ͷ ∙ ʹͷͷ = ͳʹ͹,ͷˏˏ- ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɢɥɨɠɟɧɢɹ 
ɫɢɥɵ  ܩ௦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɫɱɟɬɧɨɣ ɨɫɢ ɪɚɦɵ. 

ɉɪɢɧɢɦɚɟɦ: ܩ௦= 16,42ɤɇ;  l= 127,5ɦɦ= 0,1275ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.4), ɩɨɥɭɱɚɟɦ 
௦ܯ  = ͳ͸,Ͷʹ ∙ Ͳ,ͳʹ͹ͷ = ʹ,Ͳͻˍʜ ∙ ˏ; 
 
ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧ ɢ ɫɬɟɧ. 
ܩ  = ௞ܩ +  ௦,                                                                                                 (2.5)ܩ
 

ɝɞɟ  ܩ௞- ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧ, ɤɇ; ܩ௦- ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɫɬɟɧ, ɤɇ; 
ɉɪɢɧɢɦɚɟɦ: ܩ௞= 5,1 ɤɇ; ܩ௦ = ͳ͸,Ͷʹɤɇ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.5), ɩɨɥɭɱɚɟɦ 
ܩ  = ͷ,ͳ + ͳ͸,Ͷʹ = ʹͳ,ͷʹ ˍʜ. 
 
Ɂɚɝɪɭɠɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ ɩɨɫɬɨɹɧɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ ɩɨɤɚɡɚɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2- ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɦɭ (ɤɇ)  

 
ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 
Ɋɢɫɭɧɨɤ 2.3- ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ (ɤɇ) 

 
2.2.2 ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ 
 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
Ɋɚɫɱɟɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɟ ȼɟɫɬ 21.1.9.3. 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ "ɋɉ 20.13330.2016". 
ɋɬɪɨɹɳɟɟɫɹ ɡɞɚɧɢɟ ɢɥɢ ɫɨɨɪɭɠɟɧɢɟ. 

 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 

Ɇɟɫɬɧɨɫɬɶ 
ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ III   
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 1,5 ɤɇ/ɦ2 
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ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
Ɍɢɩ ɦɟɫɬɧɨɫɬɢ B - Ƚɨɪɨɞɫɤɢɟ 

ɬɟɪɪɢɬɨɪɢɢ, ɥɟɫɧɵɟ 
ɦɚɫɫɢɜɵ ɢ ɞɪɭɝɢɟ 

ɦɟɫɬɧɨɫɬɢ, ɪɚɜɧɨɦɟɪɧɨ 
ɩɨɤɪɵɬɵɟ 

ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɜɵɫɨɬɨɣ 
ɛɨɥɟɟ 10 ɦ 

 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɹɧɜɚɪɹ 

-20 °C 

Ɂɞɚɧɢɟ 

 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ H 10,7 ɦ 
ɒɢɪɢɧɚ ɡɞɚɧɢɹ B 24,13 ɦ 
h 3,3 ɦ 15,376  ߙ ɝɪɚɞ 
L 24 ɦ 
ɇɟɭɬɟɩɥɟɧɧɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ ɫ 
ɩɨɜɵɲɟɧɧɵɦ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ 

ɇɟɬ  

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ߛ௙ 

1,4  
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Ɍɚɤ ɤɚɤ ɜɧɟɲɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɮɟɪɦɭ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɩɪɨɝɨɧɵ, ɬɨ 

ɩɪɢɤɥɚɞɵɜɚɟɦ ɜ ɜɢɞɟ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɧɚɝɪɭɡɤɢ  
ɇɚ ɫɪɟɞɧɢɟ ɩɪɨɝɨɧɵ ɞɟɣɫɬɜɭɟɬ: 
 ʟ = ܵ଴ ∙ ͵ˏ = ʹ,ͳ ∙ ͵ = ͸,͵ˏ; 
 
ɇɚ ɤɪɚɣɧɢɟ ɩɪɨɝɨɧɵ: 
 ʟ = ܵ଴ ∙ ͵ˏ = ʹ,ͳ ∙ ͳ,ͷ = ͵,ͳͷˏ. 
 
Ɂɚɝɪɭɠɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɨɣ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 2.4, 2.5. 

 
Ɋɢɫɭɧɨɤ 2.4- ɉɨɥɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɚɦɭ (ɤɇ) 

 
Ɋɢɫɭɧɨɤ 2.5- ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɚɦɭ ɫ ɭɱɟɬɨɦ ɫɧɟɝɨɜɨɝɨ ɦɟɲɤɚ (ɤɇ) 

  𝜇 = Ͳ,͹ͷ 

𝜇 = ͳ,ʹͷ 
 



24 

 

 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 
Ɋɚɫɱɟɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɟ ȼɟɫɬ 21.1.9.3. 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ "ɋɉ 20.13330.2016" 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ III  
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ 
ɞɚɜɥɟɧɢɹ 

0,38 ɤɇ/ɦ2 

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

ɪɚɜɧɨɦɟɪɧɨ ɩɨɤɪɵɬɵɟ 
ɩɪɟɩɹɬɫɬɜɢɹɦɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 10 ɦ 

Ɍɢɩ ɫɨɨɪɭɠɟɧɢɹ Ɉɞɧɨɩɪɨɥɟɬɧɵɟ ɡɞɚɧɢɹ ɛɟɡ ɮɨɧɚɪɟɣ 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ ɇɚɜɟɬɪɟɧɧɚɹ ɫɬɟɧɚ (D) 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 

1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
 

 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

0 0,2 0,28 
0,5 0,2 0,28 
1 0,2 0,28 

1,5 0,2 0,28 
2 0,2 0,28 

2,5 0,2 0,28 
3 0,2 0,28 
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ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

3,5 0,2 0,28 
4 0,2 0,28 

4,5 0,2 0,28 
5 0,2 0,28 

5,5 0,2 0,28 
6 0,2 0,28 

6,5 0,2 0,28 
7 0,2 0,28 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ɂɚɜɟɬɪɟɧɧɚɹ ɫɬɟɧɚ (E) 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 

1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
 

 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

0 -0,12 -0,17 
0,5 -0,12 -0,17 
1 -0,12 -0,17 

1,5 -0,12 -0,17 
2 -0,12 -0,17 

2,5 -0,12 -0,17 
3 -0,12 -0,17 

3,5 -0,12 -0,17 
4 -0,12 -0,17 

4,5 -0,12 -0,17 
5 -0,12 -0,17 
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ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
(ɤɇ/ɦ2) 

5,5 -0,12 -0,17 
6 -0,12 -0,17 

6,5 -0,12 -0,17 
7 -0,12 -0,17 

 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (F) ɜɚɪɢɚɧɬ 1 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 2,06 ɦ 
b 5,15 ɦ 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :-0,22 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :-0,31*6= -1,86 ɤɇ/ɦ2 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (F) ɜɚɪɢɚɧɬ 2 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 1,4 
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ɉɚɪɚɦɟɬɪɵ 
ɧɚɝɪɭɡɤɟ ߛ௙ 
 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 2,06 ɦ 
b 5,15 ɦ 

 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :0,05 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :0,07 *6=0,42 ɤɇ/ɦ2 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (H) ɜɚɪɢɚɧɬ 1 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 9,94 ɦ 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :-0,07 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :-0,1*6= -0,6 ɤɇ/ɦ2 

 



28 

 

ɉɚɪɚɦɟɬɪɵ 
ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (H) ɜɚɪɢɚɧɬ 2 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 9,94 ɦ 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :0,05 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :0,07 *6= 0,42ɤɇ/ɦ2 

 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (I) 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 2,06 ɦ 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :-0,1 ɤɇ/ɦ2 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :-0,14*6= -0,84 ɤɇ/ɦ2 
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ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ Ʉɪɨɜɥɹ (J) 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 0,5 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ 1,4 

 
H 7 ɦ 
B 24,13 ɦ 
h 3,3 ɦ 
L 24 ɦ 
a 9,94 ɦ 
 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ :-0,25 ɤɇ/ɦ2; 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ :-0,35*6=2,1 ɤɇ/ɦ2; 
Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ ɦɨɞɟɥɢɪɭɟɬɫɹ ɧɚ ɩɥɨɫɤɨɫɬɢ , ɬɨ 

ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɩɪɟɨɛɪɚɡɭɟɦ ɜ ɪɚɜɧɨɦɟɪɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚ ɫɬɟɪɠɧɢ ɫ ɲɚɝɨɦ 6ɦ. 
 

2.3 Ɋɚɫɱɟɬɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɫɢɥɢɣ 
 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɧɚ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ:  
1. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɩɨɥɧɚɹ; 
2. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɫ ɭɱɟɬɨɦ ɫɧɟɝɨɜɨɝɨ ɦɟɲɤɚ; 
3. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɜɟɬɪɨɜɚɹ 

ɧɚɝɪɭɡɤɚ; 
4. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɩɨɥɧɚɹ; ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ; 
5. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ; ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ; ɫɧɟɝɨɜɚɹ 

ɧɚɝɪɭɡɤɚ ɫ ɭɱɟɬɨɦ ɫɧɟɝɨɜɨɝɨ ɦɟɲɤɚ; ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
 
2.4 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɟɞɟɦ ɜ ɩɪɨɝɪɚɦɦɟ SCAD. 
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ɗɩɸɪɵ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɪɚɦɵ ɨɬ ɧɟɜɵɝɨɞɧɨɝɨ ɪɚɫɱɟɬɧɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ (5 ɤɨɦɛɢɧɚɰɢɹ)  ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.6, 2.7, 2.8. 
 

 
Ɋɢɫɭɧɨɤ 2.6- ɗɩɸɪɵ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ N(ɤɇ) ɨɬ 

ɪɚɫɱɟɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 

 
Ɋɢɫɭɧɨɤ 2.7- ɗɩɸɪɵ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ Ɇ(ɤɇ*ɦ) ɨɬ 

ɪɚɫɱɟɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
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Ɋɢɫɭɧɨɤ 2.8- ɗɩɸɪɵ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ Q(ɤɇ) ɨɬ 

ɪɚɫɱɟɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
 

ɋɯɟɦɚ ɞɟɮɨɪɦɚɰɢɣ ɢ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɪɚɦɵ ɨɬ 
ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.9, 2.10, 2.11. 

Ɋɢɫɭɧɨɤ 2.9- Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɪɚɦɵ 

 
Ɋɢɫɭɧɨɤ 2.10- Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ X (ɦɦ) ɜ ɭɡɥɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
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Ɋɢɫɭɧɨɤ 2.11- Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ Z (ɦɦ) ɜ ɭɡɥɚɯ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
 
2.5 Ɋɚɫɱɟɬ ɤɨɥɨɧɧɵ 
 
ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɪɚɫɱɟɬɚɦ SCAD ɫ ɩɨɦɨɳɶɸ 

ɩɨɫɬɪɨɰɟɫɫɨɪɚ ɫɬɚɥɶ, ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ. 
Ɍɢɩ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ- ɩɪɨɤɚɬɧɵɣ ɞɜɭɬɚɜɪ ɩɨ ȽɈɋɌ 26020-83, 

26Ʉ1; 
ɋɬɚɥɶ- C255; 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 8 ɦ; 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ- 180 - 60ߙ; 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ- 300; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ- 1; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ- 1; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OZ1- 1,96; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɜ ɩɥɨɫɤɨɫɬɢ X1OY1 - 0,7; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 8 ɦ; 
ɋɟɱɟɧɢɟ- ɞɜɭɬɚɜp ɤɨɥɨɧɧɵɣ (Ʉ) ɩɨ ȽɈɋɌ 26020-83  40Ʉ2; 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.12 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ My 

0,65 

ɩɩ.5.12,5.18 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɨɩɟɪɟɱɧɨɣ 
ɫɢɥɵ Qz 

0,09 

ɩɩ.5.24,5.25 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ 
ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ 
ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ 

0,66 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ 
ɩɥɨɫɤɨɫɬɢ XOY (XOU) 0,02 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ ɜ 
ɩɥɨɫɤɨɫɬɢ XOZ (XOV) ) 0,03 

ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ 
ɫɠɚɬɢɢ/ɪɚɫɬɹɠɟɧɢɢ 

0,02 

ɩ. 5.14* ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɪɢɜɟɞɟɧɧɵɦ 
ɧɚɩɪɹɠɟɧɢɹɦ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ 
ɞɟɣɫɬɜɢɢ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɢ 
ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ 

0,51 

ɩ.5.15 ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɫɤɨɣ ɮɨɪɦɵ ɢɡɝɢɛɚ 0,65 
ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ 

XOY 
0,37 

ɩɩ.6.15,6.16 ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ 
XOZ 

0,6 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,66 - ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ 

ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɢ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɛɟɡ ɭɱɟɬɚ ɩɥɚɫɬɢɤɢ. 
  

2.6 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɛɚɡɵ ɤɨɥɨɧɧɵ 
 
Ⱦɥɹ ɤɨɥɨɧɧɵ I 40Ʉ2 ɩɪɨɟɤɬɢɪɭɟɦ ɛɚɡɭ  ɬɢɩ ɛɚɡɵ – ɠɟɫɬɤɢɣ; ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɡɚɤɪɟɩɥɟɧɢɸ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ. 
Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɮɭɧɞɚɦɟɧɬ N = -99,41 ɤɇ. 
Ɇɚɬɟɪɢɚɥ ɮɭɧɞɚɦɟɧɬɚ – ɛɟɬɨɧ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ ȼ15 ɫ ɪɚɫɱɟɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ܴ௕  =  Ͳ,ͺͷ ʜ/˔ˏଶ  [3, ɩɪɢɥ. ɂ, ɬɚɛɥ. ɂ3]. 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɨɩɨɪɧɨɣ ɩɥɢɬɵ: 
 
௥௘௤ܣ  =  ேோ್,೗೚೎,                                                                                                (2.6) 

 
ɝɞɟ ܴ௕,௟௢௖  =  𝛹௕,௟௢௖ ∙  ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɦɹɬɢɸ.  

Ɂɞɟɫɶ 𝛹௕,௟௢௖ = √ 𝐴೑𝐴೛೗య
 -  ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɟɥɢɱɟɧɢɹ ܴ௕, ɡɚɜɢɫɹɳɢɣ ɨɬ 

ɨɬɧɨɲɟɧɢɹ ɩɥɨɳɚɞɢ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ ɤ ɩɥɨɳɚɞɢ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɢ 
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ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɛɨɥɟɟ 1,5.  
ɉɭɫɬɶ 𝛹௕,௟௢௖ = ͳ,Ͷ, ɬɨɝɞɚ  ܴ௕,௟௢௖ = ͳ,Ͷ ∙ Ͳ,ͺͷ =  ͳ,ͳͻ ˍʜ/˔ˏଶ.   

 A୰ୣ୯ = ଽଽ,ଵ ଵ,ଵଽ = ͺ͵,ͷͶɦ2. 

ɒɢɪɢɧɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ: 
 
ȼ = bf + 2 · ttr + 2 · c = 400 + 2 · 10 + 2 · 65 = 550 ɦɦ,                               (2.7) 
 
ɝɞɟ b୤ = ͶͲͲ ˏˏ − ɲɢɪɢɧɚ ɩɨɥɤɢ ɤɨɥɨɧɧɵ; ttr = 10 ɦɦ – ɬɨɥɳɢɧɚ 

ɬɪɚɜɟɪɫɵ;  
ɫ = 65 ɦɦ – ɜɵɥɟɬ ɤɨɧɫɨɥɢ ɩɥɢɬɵ. 
Ⱦɥɢɧɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ: 
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= ɫɦ.                                        (2.8) 

 

ɉɪɢɧɢɦɚɟɦ ɨɩɨɪɧɭɸ ɩɥɢɬɭ ɪɚɡɦɟɪɨɦ 550ɯ690 ɦɦ ;  
ɪɚɡɦɟɪɵ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ 900ɯ1200 ɦɦ, ɬɚɤ ɤɚɤ ψ b 3

plf /AA=

ɢɥɢ 1,43 = fA /(55ɯ69). Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ fA = 10413,48 ɫɦ4. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɨɩɨɪɧɨɣ ɩɥɢɬɵ 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɛɟɬɨɧɟ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɨɩɨɪɧɨɣ ɩɥɢɬɨɣ 
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(2.9) 𝜎௠௔௫= –0,026 – 11,38 =  – 11,41 ɇ/ɦɦ2;                                    

 
35,1138,11026,0min =+−=  ɇ/ɦɦ2. 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɭɱɚɫɬɤɟ ɷɩɸɪɵ ɫɠɚɬɢɹ : 
 

397,1114,5)/69(69)35,11(11,4135,11ı1 =−−+= ɇ/ɦɦ2;                         (2.10) 
 

395,112,0)/69-5,14(69)35,11(11,4135,11ı2 =−−+= ɇ/ɦɦ2.                  (2.11) 
 
Ɉɩɪɟɞɟɥɢɦ ɢɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɧɚ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɚɯ ɩɥɢɬɵ: 
 -ɭɱɚɫɬɨɤ 1 (ɤɨɧɫɨɥɶɧɵɣ ɫɜɟɫ ɫ = 65 ɦɦ): 
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1,24
2

5,61041,11
2

cıɆ
212

max
1 ===

−
ɤɇ ɫɦ;                                         (2.12) 

-ɭɱɚɫɬɨɤ 2 (ɩɥɢɬɚ, ɨɩɟɪɬɚɹ ɧɚ 3 ɫɬɨɪɨɧɵ); ɨɬɧɨɲɟɧɢɟ ɡɚɤɪɟɩɥɟɧɧɨɣ 
ɫɬɨɪɨɧɵ ɩɥɢɬɵ ɤ ɫɜɨɛɨɞɧɨɣ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɟɛɪɚ 145/400 = 0,36 < 0,5. 

 

95,119
2

5,141041,11Ɇ
21

2 ==
−

 ɤɇ ɫɦ;                                                     (2.13) 

 
-ɭɱɚɫɬɨɤ 3 (ɩɥɢɬɚ, ɨɩɟɪɬɚɹ ɧɚ 4 ɫɬɨɪɨɧɵ); ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɵ ɤ 

ɛɨɥɟɟ ɤɨɪɨɬɤɨɣ b/a = 360/387 = 0,9; ɦɨɦɟɧɬ ɩɨɞɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɦ,кɇ17,2110397,110,048aıαM 212
f13 7,38 = == −

                         (2.14) 
ɝɞɟ α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [3, ɩɪɢɥ. ɂ, ɬɚɛɥ. ɂ.4]. 
 f =11,397 ɇ/ɦɦ2 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɭɱɚɫɬɤɟ 

ɩɥɢɬɵ;  
ɚ = 190,5 ɦɦ – ɤɨɪɨɬɤɚɹ ɫɬɨɪɨɧɚ ɭɱɚɫɬɤɚ. 
Ɍɨɥɳɢɧɭ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɧɚɯɨɞɢɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ Ɇ2 
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
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ɫɦ.                                                    (2.15) 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɨɩɨɪɧɨɣ ɩɥɢɬɵ 50 ɦɦ (ɫɬɚɥɶ ɩɨ ȽɈɋɌ 19903-74*). 
Ɋɚɫɱёɬ ɬɪɚɜɟɪɫɵ 
ɇɚɡɧɚɱɚɟɦ ɜɵɫɨɬɭ ɬɪɚɜɟɪɫɵ htr = 300 ɦɦ ɢ ɩɪɨɜɟɪɹɟɦ ɟɟ ɩɪɨɱɧɨɫɬɶ ɧɚ 

ɢɡɝɢɛ ɢ ɫɪɟɡ, ɤɚɤ ɩɪɨɱɧɨɫɬɶ ɨɞɧɨɩɪɨɥɟɬɧɨɣ ɛɚɥɤɢ ɫ ɤɨɧɫɨɥɹɦɢ, 
ɨɩɢɪɚɸɳɢɦɢɫɹ ɧɚ ɩɨɥɤɢ ɤɨɥɨɧɧɵ: 
 

04,22
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1067,33056
W
M6ı

2
tr

tr =


== ɇ/ɦɦ2 < Ry ɫȖ =240ɇ/ɦɦ2;                 (2.16) 

 

74,22
301
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Q1,5Ĳ
tr

tr =


==  ɇ/ɦɦ2 < 124058,0 = csR   

   =139,2ɇ/ɦɦ2;                                                                                            (2.17)   

Ɂɞɟɫɶ 

=−+=+= 1105,0)397,1141,11(5,14555,00,5)ı(ıbB0,5Q 1max1tr  
       =454,7ɤɇ;                                                                                             (2.18) 
 

67,330527,77,454yQM 0trtr === ɤɇ ɫɦ;                                             (2.19) 
 

Ɂɞɟɫɶ 25,7
)41,11397,11(3

)41,112397,11(5,14

)ı(ı3

)ı2(ıb
y

max1

max11
0 =

+
+=

+
+

= ɫɦ.              (2.20) 
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Ʉɚɬɟɬ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɬɪɚɜɟɪɫɭ ɤ ɩɨɥɤɚɦ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɟɦ kf =8 ɦɦ. 
 

ɉɪɢ 11,1
5,16605,1

2159,0
Rȕ
Rȕ

wzz

wff =

=




>1;                                                             (2.21) 

 
Ɂɞɟɫɶ Rwz=0,45 5,6617030,45Run == ɇ/ɦɦ2; 
Ɋɚɫɱёɬ ɜɟɞɟɦ ɧɚ ɫɪɟɡ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ. 
ɉɪɨɱɧɨɫɬɶ ɲɜɨɜ ɩɪɨɜɟɪɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

72,33
36,24

107,454
74,117

1067,3305
A
Q

W
M 222

wz

tr

2

wz

tr =+=+ 



































 /ɦɦ2 <

5,166= cwzR   ɇ/ɦɦ2.                                                                                           (2.22) 
 

Ɂɞɟɫɶ 117,74
6

298,01,05
6

lkȕ
W

22
wzz

wz === ɫɦ3;                                  (2.23) 

 
24.36 290,81.05lkȕA wzzz === ɫɦ2.                                                   (2.24) 

 
ɉɪɨɱɧɨɫɬɶ ɬɪɚɜɟɪɫɵ ɢ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɬɪɚɜɟɪɫɭ ɤ 

ɩɨɥɤɚɦ ɤɨɥɨɧɧɵ ɨɛɟɫɩɟɱɟɧɚ. 
Ɍɨɪɟɰ ɤɨɥɨɧɧɵ (ɩɨɫɥɟ ɩɪɢɜɚɪɤɢ ɬɪɚɜɟɪɫ) ɢ ɩɥɢɬɭ ɮɪɟɡɟɪɭɟɦ. ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɲɜɵ ɩɪɢɜɚɪɤɢ ɤ ɩɥɢɬɟ ɩɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɦɢɧɢɦɚɥɶɧɨɣ 
ɬɨɥɳɢɧɵ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɪɢɦɟɪɟ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɢɩɨɪɚɡɦɟɪɨɜ ɫɜɚɪɧɵɯ 
ɲɜɨɜ, ɤɚɬɟɬ ɜɫɟɯ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɫɬɟɪɠɟɧɶ ɤɨɥɨɧɧɵ ɤ ɷɥɟɦɟɧɬɚɦ ɛɚɡɵ, 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 8 ɦɦ. 

Ɋɚɫɱёɬ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ ɜ ɧɢɠɧɟɦ ɫɟɱɟɧɢɢ ɤɨɥɨɧɧɵ ɫɨɫɬɚɜɥɹɸɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɭɫɢɥɢɣ, ɫɩɨɫɨɛɧɭɸ ɫɨɡɞɚɬɶ ɪɚɫɬɹɠɟɧɢɟ ɜ 
ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɚɯ. ȿɫɥɢ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɪɚɡɝɪɭɠɚɟɬ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ, 
ɬɨ ɟɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 0,9. 

34,88
1,1

9,041,99
Nmin −=−= ɤɇ; Ɇs=248,24 ɤɇ ɦ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɛɟɬɨɧɟ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢ ɚɧɤɟɪɧɨɣ 
ɤɨɦɛɢɧɚɰɢɢ ɭɫɢɥɢɣ ɢ ɫɬɪɨɢɦ ɷɩɸɪɭ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

 

=


−


=
2

6
max

LB

M

LB

N 91,5
6955

101024,2486

6955

1034,88
2

2

−=


−

−

 ɇ/ɦɦ2;       (2.25) 

47,569,522,0min =+−= ɇ/ɦɦ2.                                                                 (2.26) 
ɉɨɥɨɠɟɧɢɟ ɧɭɥɟɜɨɣ ɬɨɱɤɢ 

22,33
91,545,5

6947,5
ıı
Lı

x
maxmin

min =
+
=

+
= ɫɦ.                                                        (2.27) 
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Ɋɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɚɧɤɟɪɧɵɯ ɛɨɥɬɚɯ 

1,422
56,3

1234,881024,248
y
NM

Z
2

mins =−=−= a ɤɇ,                               (2.28) 

ɝɞɟ ɚ = 120 ɦɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɩɸɪɵ ɫɠɚɬɨɣ ɡɨɧɵ ɞɨ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ ɤɨɥɨɧɧɵ; y =563 ɦɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ 
ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɠɚɬɨɣ ɡɨɧɵ ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ. 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɟɬɬɨ ɨɞɧɨɝɨ ɚɧɤɟɪɧɨɝɨ ɛɨɥɬɚ  
 

97,8
102352

67,421
1
=


=


=

−

ba

bn
Rn

Z
A ɫɦ2.                                                       

(2.6.24) 
 
Ɂɞɟɫɶ Rba = 235 ɇ/ɦɦ2 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɚɧɤɟɪɧɵɯ 

ɛɨɥɬɨɜ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ 09Ƚ2ɋ [1]. n = 2 – ɤɨɥɢɱɟɫɬɜɨ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ ɜ 
ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɟ. 

ɉɪɢɧɢɦɚɟɦ ɛɨɥɬɵ ɞɢɚɦɟɬɪɨɦ 42 ɦɦ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɧɟɬɬɨ ɨɞɧɨɝɨ 
ɛɨɥɬɚ 11,20 ɫɦ2 ,ɬɢɩ ɛɨɥɬɨɜ 2. 
 

2.7 Ɋɚɫɱɟɬ ɮɟɪɦɵ 
 
ɉɨɞɛɨɪ ɫɟɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɪɚɫɱɟɬɚɦ SCAD ɫ 

ɩɨɦɨɳɶɸ ɩɨɫɬɪɨɰɟɫɫɨɪɚ ɫɬɚɥɶ, ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ɋɬɚɥɶ- C255; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ- 1; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ- 1; 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɩɨ ɋɉ 16.13330.2011. 
 
1. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ- ɜɟɪɯɧɢɣ ɩɨɹɫ.  
 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 3,05 ɦ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 3,055 ɦ; 
ɋɟɱɟɧɢɟ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9; 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,13 
ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ 

ɮɟɪɦɵ 
0,17 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ 

0,15 

ɩɩ. 6.1-6.4,6.16 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,47 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,47 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ. 
 
2. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ- ɧɢɠɧɢɣ ɩɨɹɫ. 
 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 6 ɦ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 6 ɦ; 
ɋɟɱɟɧɢɟ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9; 

 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,03 

ɩ.5.3 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ 

0,09 

ɩ.5.3 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ 

0,05 

ɩɩ. 6.1-6.4,6.16 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,92 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,92 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ. 
 
3. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ- ɫɬɨɣɤɢ. 
 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 2,16 ɦ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 2,165 ɦ; 
ɋɟɱɟɧɢɟ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9; 
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Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ 

ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢ
ɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,02 
ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ 

ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 
0,02 

ɩ.5.3 ɍɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡ 
ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ 

0,02 

ɩɩ. 6.1-6.4,6.16 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,33 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,33 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 
  
ɋɬɨɣɤɚ ɰɟɧɬɪɚɥɶɧɚɹ. 
 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ- 3,3 ɦ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɪɚɫɤɪɟɩɥɟɧɢɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɢɡɝɢɛɚ- 3,3 ɦ; 
ɋɟɱɟɧɢɟ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L140x9; 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɉɪɨɜɟɪɤɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.5.1 ɉɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,03 
ɩɩ. 6.1-6.4,6.16 Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ 0,12 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ -0,12 - Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ. 
 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ:  

– ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93, 
L150x10; 
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– ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93, 
L140x10; 

– ɪɚɫɤɨɫɨɜ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93, L150x10;  
– ɫɬɨɟɤ- ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93, L150x10.  
 
2.8 Ɋɚɫɱɟɬ ɭɡɥɨɜ ɮɟɪɦɵ 
 
Ɋɚɫɱɟɬ ɭɡɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɨɝɪɚɦɦɟ Ʉɨɦɟɬɚ-2. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ɋɬɚɥɶ- C255; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ- ߛn = 1; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ- 1; 
 
ɍɡɟɥ 1. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ 

ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 1 ɦ 
b = 2,165 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 1160 ɦɦ 
bL = 720 ɦɦ 
h = 410 ɦɦ 
a = 20 ɦɦ 
c3 = 50 ɦɦ 
c5 = 80 ɦɦ 
cL = 552 ɦɦ 
cR = 290 ɦɦ 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ t = 8 ɦɦ 
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ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ (ɦɦ) K1 K2 K5 K6 K9 K10 

Ʉɚɬɟɬ 9 9 9 9 9 9 
Ⱦɥɢɧɚ 1100 1100 50 100 120 50 

ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ 
 N1 = -75,29 ɤɇ, N2 = -219,73 ɤɇ, N3 = 4,68 ɤɇ, N4 = 195,54 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,073 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,027 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,066 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,024 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,031 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,005 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,028 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,005 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,405 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,392 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,366 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,354 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,405 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

 
ɍɡɟɥ 2. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ 

ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ; 
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ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 8 ɦɦ. 

ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 1,59 ɦ 
b = 2,74 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧ
ɬ 

Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

4 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 965 ɦɦ 
bL = 585 ɦɦ 
h = 400 ɦɦ 
a = 20 ɦɦ 
c3 = 52 ɦɦ 
c4 = 50 ɦɦ 
c5 = 52 ɦɦ 
cL = 426 ɦɦ 
cR = 128 ɦɦ 

 
ɋɜɚɪɧɵɟ ɲɜɵ 

ɒɜɵ 
(ɦɦ) 

K1 K2 K5 K6 K7 K8 K9 K10 

Ʉɚɬɟɬ 9 9 9 9 9 9 9 9 
Ⱦɥɢɧɚ 940 940 80 50 170 170 80 50 

ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
 N1 = -3,8 ɤɇ, N2 = 128,99 ɤɇ, N3 = 195,54 ɤɇ, N4 = 54,37 ɤɇ, N5 = -122,79 

ɤɇ. 
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ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,595 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,333 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,538 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,301 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,657 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,49 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,594 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,443 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,086 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,032 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,078 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,029 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,413 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,307 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,373 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,278 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,657 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ. 

 
ɍɡɟɥ 3. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ 

ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 8 ɦɦ. 
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ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 1,59 ɦ 
b = 2,74 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 295 ɦɦ 
bL = 115 ɦɦ 
h = 305 ɦɦ 
a = 20 ɦɦ 
c4 = 50 ɦɦ 
 

 
ɋɜɚɪɧɵɟ ɲɜɵ 

ɒɜɵ (ɦɦ) K1 K2 K7 K8 
Ʉɚɬɟɬ 9 9 9 9 
Ⱦɥɢɧɚ 590 420 120 120 

 
ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
 N1 = -219,73 ɤɇ, N2 = -239,17 ɤɇ, N3 = -122,79 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,019 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,009 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,018 
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ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,008 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,55 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,205 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,498 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,185 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,55 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɨɛɭɲɤɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ. 
 

ɍɡɟɥ 4. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɢ ɞɢɚɦɟɬɪɟ 

ɫɜɚɪɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɟ ɦɟɧɟɟ 1.4-2.0 ɦɦ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ-  t = 8 ɦɦ. 

ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 2,165 ɦ 
b = 3,3 ɦ 
c = 3 ɦ 
d = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 640 ɦɦ 
bL = 385 ɦɦ 
h = 385 ɦɦ 
a = 20 ɦɦ 
c3 = 50 ɦɦ 
c5 = 69 ɦɦ 
cL = 201 ɦɦ 
cR = 114 ɦɦ 
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ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ (ɦɦ) K1 K2 K5 K6 K9 K10 

Ʉɚɬɟɬ 9 9 9 9 9 9 
Ⱦɥɢɧɚ 620 620 70 120 190 100 

 
ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
 N1 = -239,17 ɤɇ, N2 = -175,4 ɤɇ, N3 = 54,37 ɤɇ, N4 = -24,22 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,032 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,012 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,029 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,011 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,366 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,091 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,33 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,082 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,065 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,049 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,059 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,044 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,366 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ. 

 
 



47 

 

ɍɡɟɥ 5. 
Ɇɨɧɬɚɠɧɚɹ ɫɜɚɪɤɚ, ɪɭɱɧɚɹ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ;  
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 6 ɦɦ. 

 
ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 2,74 ɦ 
b = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 

Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 755 ɦɦ 
bn = 795 ɦɦ 
h = 370 ɦɦ 
hn = 130 ɦɦ 
a = 20 ɦɦ 
an = 40 ɦɦ 
c1 = 50 ɦɦ 
c2 = 50 ɦɦ 
c3 = 52 ɦɦ 
c4 = 84 ɦɦ 
tn = 8 ɦɦ 
 

ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 

Ʉɚɬɟɬ 7 7 7 7 7 7 7 7 7 7 9 
Ⱦɥɢɧɚ 350 350 350 350 50 50 120 120 50 50 350 
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ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
N1 = 128,99 ɤɇ, N2 = 128,99 ɤɇ, N3 = -24,22 ɤɇ, N4 = 33,78 ɤɇ, N5 = -17,8 

ɤɇ 
ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 

ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 
0,209 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,078 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,189 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɥɟɜɨɝɨ ɪɚɫɤɨɫɚ 

0,07 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,083 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,031 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,075 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,028 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,154 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,057 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,139 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɩɪɚɜɨɝɨ ɪɚɫɤɨɫɚ 

0,052 

ɩ.14.1.16, (176), (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɲɜɨɜ ɤɪɟɩɹɳɢɯ ɧɚɤɥɚɞɤɭ 

0,085 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,131 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,049 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,119 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 0,044 
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ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɟɪɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 
ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 

ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 
0,131 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,049 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,119 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,044 

ɩ.7.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ 0,984 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,984 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ. 
 
ɍɡɟɥ 6. 
Ɂɚɜɨɞɫɤɚɹ ɫɜɚɪɤɚ, ɪɭɱɧɚɹ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 8 ɦɦ; 

ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 2,74 ɦ 
b = 3,3 ɦ 
c = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

 
Ʉɨɧɫɬɪɭɤɰɢɹ 

 

b = 465 ɦɦ 
bn = 505 ɦɦ 
h = 355 ɦɦ 
hn = 130 ɦɦ 
a = 20 ɦɦ 
an = 40 ɦɦ 
c1 = 50 ɦɦ 
c2 = 50 ɦɦ 
tn = 8 ɦɦ 
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ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K7 K8 K11 

Ʉɚɬɟɬ 9 9 9 9 9 9 9 
Ⱦɥɢɧɚ 190 210 190 210 100 100 100 

 

ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
 N1 = -175,4 ɤɇ, N2 = -175,4 ɤɇ, N3 = 33,78 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,101 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,038 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,091 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɭɝɨɥɤɚ ɫɬɨɣɤɢ 

0,034 

ɩ.14.1.16, (176), (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɲɜɨɜ ɤɪɟɩɹɳɢɯ ɧɚɤɥɚɞɤɭ 

0,156 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,262 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,084 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,237 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɥɟɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,076 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ 
ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,262 

ɩ.14.1.16, (176) ɉɪɨɱɧɨɫɬɶ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ ɧɚ ɩɟɪɟ 
ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,084 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɨɛɭɲɤɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,237 

ɩ.14.1.16, (177) ɉɪɨɱɧɨɫɬɶ ɩɨ ɝɪɚɧɢɰɟ ɫɩɥɚɜɥɟɧɢɹ ɧɚ 
ɩɟɪɟ ɩɪɚɜɨɝɨ ɩɨɹɫɧɨɝɨ ɭɝɨɥɤɚ 

0,076 

ɩ.7.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ 0,894 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,894 - ɉɪɨɱɧɨɫɬɶ ɩɨ ɩɥɨɳɚɞɢ ɧɚɤɥɚɞɤɢ. 
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ɍɡɟɥ 7. 
Ɇɨɧɬɚɠɧɚɹ ɫɜɚɪɤɚ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɜɨɥɨɤɨɣ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ 

ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ ɦɟɧɟɟ 1.4 ɦɦ; 
ɉɨɥɨɠɟɧɢɟ ɲɜɚ – ɧɢɠɧɟɟ; 
Ɍɨɥɳɢɧɚ ɮɚɫɨɧɤɢ- t = 6 ɦɦ. 

ɗɥɟɦɟɧɬɵ ɭɡɥɚ 

 

a = 1 ɦ 
b = 1,59 ɦ 
c = 3 ɦ 

ɗɥɟɦɟɧɬ Ɍɢɩ 
ɫɟɱɟɧɢɹ 

ɉɪɨɮɢɥɶ 

1 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

2 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

3 
 

 
L150x10 (ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93) 

Ʉɨɧɫɬɪɭɤɰɢɹ 
b = 140 ɦɦ 
b1 = 575 ɦɦ 
bv = 190 ɦɦ 
bn = 190 ɦɦ 
hv = 265 ɦɦ 
hn = 520 ɦɦ 
a = 20 ɦɦ 
an = 10 ɦɦ 
c1 = 150 ɦɦ 
c2 = 52 ɦɦ 
c3 = 50 ɦɦ 
c4 = 457 ɦɦ 
c5 = 50 ɦɦ 
c6 = 50 ɦɦ 
t1 = 6 ɦɦ 
tv = 20 ɦɦ 
tn = 20 ɦɦ 
s = 96 ɦɦ 
dv = 45 ɦɦ 
dn = 85 ɦɦ 
nv = 2 
nn = 3 
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ɋɜɚɪɧɵɟ ɲɜɵ 
ɒɜɵ 
(ɦɦ) 

K1 K2 K3 K4 K5 K6 K7 K8 

Ʉɚɬɟɬ 7 7 7 7 7 7 7 7 
Ⱦɥɢɧɚ 500 500 50 50 50 50 510 260 

ɍɫɢɥɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɹɦ ɡɚɝɪɭɠɟɧɢɣ. 
N1 = -3,8 ɤɇ, N2 = 4,68 ɤɇ, N3 = -75,29 ɤɇ 

ɉɪɨɜɟɪɟɧɨ ɩɨ ɋɇɢɉ ɉɪɨɜɟɪɤɚ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩ.14.2.9, (186), (187), 
ɩ.14.2.10, (189) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɫɪɟɡ ɢ ɫɦɹɬɢɟ 

0,061 

ɩ.14.2.9, (186), (187), 
ɩ.14.2.10, (189) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɫɪɟɡ ɢ ɫɦɹɬɢɟ 

0,006 

ɩ.14.2.9, (188), 
ɩ.14.2.10, (189) 

ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ 

0,001 

ɩ.8.2.1, (41) ɉɪɨɱɧɨɫɬɶ ɮɥɚɧɰɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɢɡɝɢɛ 

4,859*10-004 

ɩ.8.5.17, ɩ.7.1.1, (5) ɉɪɨɱɧɨɫɬɶ ɮɥɚɧɰɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɫɦɹɬɢɟ 

0,001 

ɩ.14.1.16, (176), (177), 
ɩ.14.1.17, (178), (179), 
ɩ.14.1.19, (182), (183) 

ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɮɥɚɧɰɚ ɫ ɮɚɫɨɧɤɨɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 

0,039 

ɩ.14.1.16, (176), (177), 
ɩ.14.1.17, (178), (179), 
ɩ.14.1.19, (182), (183) 

ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɮɥɚɧɰɚ ɫ ɮɚɫɨɧɤɨɣ ɧɢɠɧɟɝɨ ɩɨɹɫɚ 

0,004 

 ɉɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɨɩɨɪɵ ɧɚ 
ɥɨɤɚɥɶɧɨɟ ɫɦɹɬɢɟ 

0 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ- 0,061 - ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ 
ɫɪɟɡ ɢ ɫɦɹɬɢɟ. 
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3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 
 
 3.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
 
Иɫхɨɞɧыɟ ɞɚɧɧыɟ 
ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ (ɪɢɫɭɧɨɤ 3.1) ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ, ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɈȺɈ «ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɩɪɨɝɪɟɫɫ» 
ɜ 2011 ɝ. Ⱦɥɹ  ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ +10,7ɦ, ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 28,16ɯ24ɦ. ɉɨɞ 
ɤɨɥɨɧɧɭ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ 40Ʉ2. ɉɨɞɜɚɥ ɨɬɫɭɬɫɬɜɭɟɬ. Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 
ɨɬɦɟɬɤɭ 0,000 ɦ ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɡɞɚɧɢɹ. 
Ɉɬɧɨɫɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɟ 0,000 ɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ 228,4 ɦ. 
Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢɡɭɱɟɧɨ ɞɨ ɝɥɭɛɢɧɵ 12,0 ɦ.  

 

Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ  
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ȽɈɋɌ 20522-96) ɱɚɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɥɚɛɨɪɚɬɨɪɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɫ ɭɱɟɬɨɦ ɜɨɡɪɚɫɬɚ, ɝɟɧɟɡɢɫɚ, ɝɟɨɥɨɝɨ-ɥɢɬɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ, ɫɨɫɬɚɜɚ, ɫɨɫɬɨɹɧɢɹ ɢ ɧɨɦɟɧɤɥɚɬɭɪɧɨɝɨ ɜɢɞɚ ɝɪɭɧɬɨɜ, ɧɚ 
ɢɫɫɥɟɞɭɟɦɨɣ ɩɥɨɳɚɞɤɟ ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ 
ɷɥɟɦɟɧɬɵ:  

ɂȽɗ-1 ɩɥɨɞɨɪɨɞɧɵɣ ɫɥɨɣ;  
ɂȽɗ-2 ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ;  
ɂȽɗ-3 ɫɭɩɟɫɶ ɬɜɟɪɞɚɹ;  
ɂȽɗ-4 ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ;  
ɂȽɗ-5 ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ. 
ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɚɹ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦ ɪɚɫɱɟɬɨɦ ɫɨɫɬɚɜɥɹɟɬ 2,1ɦ.  
ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 4ɦ. 
Ɏɢɡɢɱɟɫɤɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 - Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ. 

 

№ ɉɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɝɪɭɧɬɚ 

Ɇɨɳɧ
ɨɫɬɶɸ, 

ɦ 

ɉɥɨɬɧɨɫɬɶ, ɬ/ɦ3 ɍɞɟɥɶɧ
ɵɣ ɜɟɫ 
ɤɇ/ ɦ3 

ȼɥɚɠɧɨɫɬɶ ɟ, 
ɞ.ɟ. 

IL, 

ɞ.ɟ. 
Ɋɚɫɱɟɬɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
R0, 
ɤɉɚ 

ρ ρ s ρ d Ȗ W WL WɊ   φ, 
ɝɪɚɞ 

ɫ, 
ɤɉɚ 

ȿ, 
Ɇɉɚ 

 

1 ɉɥɨɞɨɪɨɞɧɵɣ ɫɥɨɣ 0,5 1,5 - - 15 - - - - - - - - - 
2 ɋɭɝɥɢɧɨɤ 

ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 
2 1,85 2,7 1,45 18,5 0,27 0,35 0,2 0,86 0,46 18,8 17,7 10,7 227 

3 ɋɭɩɟɫɶ 
ɬɜɟɪɞɚɹ 

3,5 2 2,7 1,75 20 0,14 0,37 0,33 0,54 <0 29,1 17,4 24,8 250 

4 ɋɭɝɥɢɧɨɤ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 

4 1,85 2,7 1,45 18,5 0,27 0,35 0,2 0,86 0,46 18,8 17,7 10,7 227 

5 ɉɟɫɨɤ ɩɵɥɟɜɚɬɵɣ  
ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ , 
ɫɭɯɨɣ 

2 1,68 2,66 1,55 16,8 0,08 - - 0,71 - 27,6 2,8 13,8 250 
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ɇɚɝɪɭɡɤɢ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ Nmax 
= 398,23 ɤɇ; Mmax = 2261,52 ɤɇ*ɦ; Qmax =  283,81 ɤɇ.  ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ – 
ɞɜɭɬɚɜp ɤɨɥɨɧɧɵɣ (Ʉ) ɩɨ ȽɈɋɌ 26020-83  I40Ʉ2. ɒɚɝ ɤɨɥɨɧɧ 6 ɦ.  

3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
   3.2.1 ȼɵɛɨɪ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 
 
Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɧɚɢɛɨɥɶɲɚɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɭɫɥɨɜɢɣ: 
1. ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ; 
2. ɩɪɨɦɟɪɡɚɧɢɹ ɜ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ; 
3. ɡɚɝɥɭɛɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɜ ɫɥɨɣ ɝɪɭɧɬɚ ɫ ɥɭɱɲɢɦɢ ɫɬɪɨɢ-

ɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ (ɛɨɥɟɟ ɩɪɨɱɧɵɣ ɢ ɦɟɧɟɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɣ). 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɟɥɤɢ ɞɥɹ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɤɨɥɨɧɧɵ, ɧɚɢɦɟɧɶɲɟɣ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɮɭɧɞɚɦɟɧɬɚ, ɧɚɥɢɱɢɹ 
ɩɨɞɜɚɥɚ, ɩɪɨɤɥɚɞɨɤ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ ɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦ. ɋ ɭɱɟɬɨɦ 
ɨɬɦɟɬɤɢ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ, ɪɚɜɧɨɣ - 0,600 ɦ, ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɮɭɧɞɚɦɟɧɬɚ ℎ = ͳ,ʹ ɦ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɤɪɚɬɧɚ 300. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ d = 1,8 ɦ. 

ȼ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɨɪɦɚɥɶɧɵɯ ɫɢɥ ɩɭɱɟɧɢɹ ɝɪɭɧɬɚ ɧɚ ɩɨɞɨɲɜɭ ɮɭɧɞɚɦɟɧɬɚ.  

Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀௙ = ݇௡ ∙ ݀௙௡ = Ͳ,͹ ∙ ͳ,͹ = ͳ,ͳͻ ˏ ,                                                             (3.1)   
 

ɝɞɟ kn – ɤɨɷɮɮɢɰɢɟɧɬ  ɜɥɢɹɧɢɹ  ɬɟɩɥɨɜɨɝɨ  ɪɟɠɢɦɚ  ɫɨɨɪɭɠɟɧɢɹ,  ɫɨɫɬɚɜɥɹɸɳɢɣ  
ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ ɫ ɩɨɥɚɦɢ ɩɨ ɝɪɭɧɬɭ 
0,7; 
      dfn – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɫɭɩɟɫɟɣ, ɩɟɫɤɨɜ ɦɟɥɤɢɯ ɢ 
ɩɵɥɟɜɚɬɵɯ (ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ – 1,7 ɦ).  

ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ dw=4 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ,  ɭɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɛɨɥɶɲɟɦ, ɱɟɦ 2 ɦ, ɢ ɝɪɭɧɬ 
ɹɜɥɹɟɬɫɹ ɧɟɩɭɱɢɧɫɬɵɦ. 

Ɍɚɤ ɤɚɤ ɧɟɫɭɳɢɦ ɫɥɨɟɦ ɹɜɥɹɟɬɫɹ ɩɟɫɨɤ ɦɟɥɤɢɣ ɢ ɫɨɛɥɸɞɚɟɬɫɹ 
ɧɟɪɚɜɟɧɫɬɜɨ ݀௪  >  ݀௙  + ʹ  , ɬɨ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ.  

ɋɥɨɣ ɝɪɭɧɬɚ, ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɡɚɥɨɠɢɬɶ ɮɭɧɞɚɦɟɧɬ, ɢɫɯɨɞɹ ɢɡ 
ɦɢɧɢɦɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ -  ɫɭɝɥɢɧɨɤ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ. 
Ⱦɚɧɧɵɣ ɫɥɨɣ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɭɛɢɧɟ 2,5 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɢɦɟɟɬ ɬɨɥɳɢɧɭ 2 ɦ ɢ 
ɩɨɬɨɦɭ ɟɞɢɧɫɬɜɟɧɧɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɭɟɦɨɦɭ ɭɫɥɨɜɢɸ ɡɚɝɥɭɛɥɟɧɢɹ ɧɟ ɛɨɥɟɟ 
ɱɟɦ ɧɚ 3-3,5 ɦ. Ɉɧ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɶɲɟɦ, ɱɟɦ 0,5 ɦ ɨɬ ɭɪɨɜɧɹ 
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ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɜɨɞɨɩɨɧɢɠɟɧɢɹ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɮɭɧɞɚɦɟɧɬɚ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɬɪɟɦ 
ɭɫɥɨɜɢɹɦ ɫɨɫɬɚɜɥɹɟɬ 1,8 ɦ, ɬɚɤ ɤɚɤ ɨɧɚ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɩɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɢ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɚɤɠɟ 
ɛɭɞɟɬ ɤɪɚɬɧɚ 300 ɦɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɳɢɬɵ ɨɩɚɥɭɛɤɢ. 

 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɥɨɳɚɞɶ Ⱥ, ɦ2 ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 
 
  А = NOIIୖబ−γ˔˓·ୢ = ଽଷ,ଶ଻ଶହ଴−ଶ଴∙ଵ,଼ = Ͳ,ͶͶˏଶ                                                            (3.2) 

 
ɝɞɟ NoII =93,27 ɤɇ- ɧɨɪɦɚɬɢɜɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɨɪɭɠɟɧɢɹ, 

ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɨɛɪɟɡɭ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɫɭɦɦɚ ɩɨɫɬɨɹɧɧɨɣ ɢ 
ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɨɤ; 

R0 = 250ɤɉɚ- ɭɫɥɨɜɧɨɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 
ɨɫɧɨɜɚɧɢɹ;  

d =1,8ɦ- ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ;  
Ȗɫɪ = 20ɤɇ/ɦ3 -ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɦɚɬɟɪɢɚɥɚ ɮɭɧɞɚɦɟɧɬɚ ɢ 

ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɭɫɬɭɩɚɯ.  
Ɋɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬ, ɫɱɢɬɚɹ, ɱɬɨ ɮɭɧɞɚɦɟɧɬ ɢɦɟɟɬ 

ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɵ. ɗɬɚ ɮɨɪɦɚ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɜɚɞɪɚɬɧɨɣ, 
ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɦɨɦɟɧɬɨɜ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɢɥ, ɩɪɢ ɷɬɨɦ 
ɮɭɧɞɚɦɟɧɬ ɨɪɢɟɧɬɢɪɭɟɬɫɹ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɨɣ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ 
ɧɚɢɛɨɥɶɲɟɝɨ ɦɨɦɟɧɬɚ.  

ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ η=l/b ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɧɢɦɚɬɶ 1,2-1,5.  ɉɪɢɧɢɦɚɟɦ l/b = 1,4 

Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɟɝɨ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɹɦ: 
 
Ⱥ =b · l;  l = η · b ;                                                                                       (3.3) 
 
Ⱥ = η · ܾଶ ;                                                                                                   (3.4) 
 

b =√𝐴η =√଴,ସସଵ.ସ  = 0,56 ɦ;                                                                               (3.5) 

 
l = 1,4 · 0,56 = 0,78 ɦ.                                                                                 (3.6) 
 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɤɪɭɝɥɹɸɬ ɞɨ ɡɧɚɱɟɧɢɣ ɤɪɚɬɧɵɯ ɦɨɞɭɥɸ 300ɦɦ: 
b=600ɦɦ, l=900ɦɦ. 
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3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 
 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
             Rଵ = γcభ· γcమK [MγbК௭ߛூூ′  + M୥dII + MୡʠII ]                                             (3.7) 

 
 ɝɞɟ ȖCI ɢ ȖC2 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ȖCI=1,1, ȖC2 = 1 [13];  
 Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1;  
 ɆȖ, Ɇg ɢ  Ɇc - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ φ, ɆȖ=1,06;  Ɇg=5,25;  
Ɇc=7,67. 
 Ʉz – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ b≤10 ɦ, ɪɚɜɧɵɣ 1;  
ூூߛ  = ʹͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɜɫɸ 
ɬɨɥɳɢɧɭ ɪɚɡɜɟɞɚɧɧɨɣ ɬɨɥɳɢ ɝɪɭɧɬɨɜ; 
′ூூߛ  = ͳ͹,ͺ͵ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 
 ɋII - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ ,17,7ɤɉɚ;  
 d - ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɛɟɫɩɨɞɜɚɥɶɧɨɝɨ ɡɞɚɧɢɹ = 1,8ɦ. 
 

 Rଵ = ଵ,ଶହ·ଵ,ଵଵ [ͳ,Ͳ͸ · ͳ · ͳ,ͷ · ʹͲ + ͷ,ʹͷ · ͳ,ͺ · ͳ͹,ͺ͵ + ͹,͸͹ · ͳ͹,͹] = Ͷ͸ʹ,Ͳ͹ˍʞ˃ > ʹͷͲˍʞ˃;                                                                                                (3.8)         
                         

 Ɍɚɤ ɤɚɤ ɪɚɫɯɨɠɞɟɧɢɟ ɛɨɥɶɲɟ 20%, ɬɨ ɧɚɯɨɠɭ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɳɚɞɢ 
ɩɨɞɨɲɜɵ Ⱥ, ɩɨɞɫɬɚɜɥɹɹ ɜ ɟɟ ɮɨɪɦɭɥɭ ɜɦɟɫɬɨ Ro ɡɧɚɱɟɧɢɟ R. 
 

   А = NOIIୖ −γ˔˓·ୢ = ଽଷ,ଶ଻ସ଺ଶ,଴଻−ଶ଴∙ଵ,଼ = Ͳ,ʹʹˏଶ. 

                                                  
 ɉɪɢɧɢɦɚɟɦ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ  b=1,2ɦ, l=1,5ɦ. ɉɥɨɳɚɞɶ 
ɩɨɞɨɲɜɵ Ⱥ=1,8 ɦ2. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɢ ɩɪɨɜɟɪɤɭ ɧɚɝɪɭɡɨɤ ɭ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 
 

Ɋɫɪ = N′

Ⱥ
൑ ܴ ,                                                                                           (3.9) 

 
ɝɞɟ ܰ ′ = ͻ͵,ʹ͹ + ௙ܩ = ͻ͵,ʹ͹ + ͸Ͷ,ͺ = ͳͷͺ,Ͳ͹ ˍʜ − ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ ɫ 
ɭɱɟɬɨɦ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ; 
       Ⱥ – ɮɚɤɬɢɱɟɫɤɚɹ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
௙ܩ        = ܾ ∙ ݈ ∙ ݀ ∙ ߛ̝ ˓ = ͳ,ʹ ∙ ͳ,ͷ ∙ ͳ,ͺ ∙ ʹͲ = ͸Ͷ,ͺ ˍʜ − ˅ˈ˔ ˗˖ːˇ˃ˏˈː˕˃; 
 ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 3.4.3: 
 

 Ɋɫɪ = ଵ଼ହ,଴଻ଵ,଼ = ͺ͹,ͺʹ ˍʞ˃ < ʹͷͲ ˍʞ˃,   
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ ܾ = ͳ,ʹ ɦ; ݈ = ͳ,ͷ ɦ. 

 
3.2.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 
ɉɚɪɚɦɟɬɪɵ ɮɭɧɞɚɦɟɧɬɚ ܾ = ͳ,ʹ ˏ; ݈ = ͳ,ͷ ˏ;  ݀ = ͳ,ͺ ˏ; ɫɬɚɥɶɧɚɹ ɤɨɥɨɧɧɚ 

ɩɪɨɤɚɬɧɨɝɨ ɩɪɨɮɢɥɹ 40Ʉ2. 
ɉɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɚ − ܾ௖௙݈ݔ௖௙ = ͸ͲͲݔͻͲͲ ˏˏ,    
ȼɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ : ℎ = ݀ − Ͳ,͸ = ͳ,ͺ − Ͳ,͸ = ͳ,ʹ ˏ 
ɇɚɡɧɚɱɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɢ ɪɚɡɦɟɪɵ ɫɬɭɩɟɧɟɣ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɨɪɨɧɵ ݈ 

ɫɭɦɦɚɪɧɵɣ ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ   
 ௟−௟೎೑ଶ = ଵ,ହ−଴,ଽଶ = Ͳ,͵ ˏ,                                                                                                     . 
ɉɪɢɧɢɦɚɹ ɜɵɫɨɬɭ ɫɬɭɩɟɧɟɣ 300 ɦɦ ɢ ɭɱɢɬɵɜɚɹ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɥɟɬɚ 

ɫɬɭɩɟɧɢ ܿ𝑖  ɤ ɜɵɫɨɬɟ ɟɟ ℎ𝑖 ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɬ 1 ɞɨ 2, ɩɪɢɧɢɦɚɟɦ 1 ɫɬɭɩɟɧɶ ɫ 
ɜɵɥɟɬɨɦ 300 ɦɦ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ ɫɬɨɪɨɧɵ ܾ ɫɭɦɦɚɪɧɵɣ ɜɵɥɟɬ ɫɬɭɩɟɧɢ ɫɨɫɬɚɜɢɬ  ௕−௕೎೑ଶ = ଵ,ଶ−଴,଺ଶ = Ͳ,͵ ˏ,          

ɉɪɢɧɢɦɚɟɦ 1 ɫɬɭɩɟɧɶ ɜɵɫɨɬɨɣ 300 ɦɦ ɢ ɜɵɥɟɬɨɦ 300 ɦɦ ɞɥɹ ɨɛɟɢɯ 
ɫɬɨɪɨɧ. 

 
3.2.5 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ  

 
ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܨ ൑ ܾ௠ ∙ ℎ௢௣ ∙ ܴ௕௧,                                                                                       (3.10) 

ɝɞɟ ܴ௕௧ = ͻͲͲ ˍʞ˃ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ20; 
ܨ       − ɫɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɨɞɧɨɣ, ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɝɪɚɧɢ 
ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܨ  = ௢ܣ ∙ ௠௔௫݌ = Ͳ,Ͳͷ ∙ ͷͳ,ͺʹ = ʹ,ͷͻ ɤɇ ∙ ɦଶ,                                          (3.11) 

ɝɞɟ ܣ௢ = Ͳ,ͷ ∙ ܾ ∙ (݈ − ݈௖௙ − ʹ ∙ ℎ௢௣) − Ͳ,ʹͷ(ܾ − ܾ௖௙ − ʹ ∙ ℎ௢௣)ଶ = = Ͳ,ͷ ∙ ͳ,ʹ ∙ ሺͳ,ͷ − Ͳ,ͻ − ʹ ∙ Ͳ,ʹͷሻ − Ͳ,ʹͷሺͳ,ʹ − Ͳ,ͻ − ʹ ∙ Ͳ,ʹͷሻଶ = Ͳ,Ͳͷ ɦଶ, 
ɝɞɟ ℎ௢௣ = ℎ − ℎ௖௙ − Ͳ,Ͳͷ = ͳ,ʹ − Ͳ,ͻ − Ͳ,Ͳͷ = Ͳ,ʹͷ ˏ −ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ 
ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ.                                     
௠௔௫݌        − ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɪɚɫɱɟɬɧɵɯ 
ɧɚɝɪɭɡɨɤ ɜ ɭɪɨɜɧɟ ɜɟɪɯɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ (ɨɛɪɟɡɚ ɜɟɪɯɧɟɣ ɫɬɭɩɟɧɢ), ɨɩɪɟɞɟɥɹɟɦɨɟ 
ɩɨ ɮɨɪɦɭɥɟ 
௠௔௫݌  = ே′𝐴 = ଽଷ,ଶ଻ଵ,଼ = ͷͳ,ͺʹ ɤɇ,                                                                   (3.12) 
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Ɍɚɤ ɤɚɤ ܾ − ܾ௖௙ = ͳ,ʹ − Ͳ,ͻ = Ͳ,͵ ɦ < ʹ ∙ ℎ௢௣ = ʹ ∙ Ͳ,ʹͷ = Ͳ,ͷ ɦ, ɬɨ ܾ௠ = ሺܾ௖௙ + ܾሻ/ʹ = ሺͲ,ͻ + ͳ,ʹሻ/ʹ = ͳ,Ͳͷ ɦ,        
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 3.10 ɢ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɜɟɪɤɭ ɭɫɥɨɜɢɹ ܨ = ͹,ʹͺ ɤɉɚ < ͳ,Ͳͷ ∙ Ͳ,ʹͷ ∙ ͻͲͲ = ʹ͵͸,ʹͷ ɤɉɚ,     
ɍɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 

ɮɭɧɞɚɦɟɧɬɚ ɤɨɥɨɧɧɨɣ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 
 
3.2.6 Ɋɚɫɱɟɬ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɢɡɝɢɛ 
 
Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɢ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
௫𝑖ܯ  = ே∙௖ೣ𝑖మଶ௟ ቀͳ + ଺∙௘೚ೣ௟ − ସ∙௘೚ೣ∙௖ೣ𝑖௟మ ቁ,                                                               (3.13) 

 
ɝɞɟ ܰ = ˓ܰ = ͻ͵,ʹ͹ ˍʜ − ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ ɛɟɡ ɭɱɟɬɚ ɜɟɫɚ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ: 
        ݁ ௢௫ − ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɩɪɢ ɦɨɦɟɧɬɟ Ɇ, ɩɪɢɜɟɞɟɧɧɨɦ ɤ ɩɨɞɨɲɜɟ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɪɚɜɧɨɦ (ܯˍ + ܳˍ ∙ ℎ − ˔ܰ˕ ∙ ܽሻ; 
        ܿ ௫𝑖 − ɜɵɥɟɬɵ ɫɬɭɩɟɧɟɣ. 

ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɩɥɨɫɤɨɫɬɢ, 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɦɟɧɶɲɟɣ ɫɬɨɪɨɧɟ ɮɭɧɞɚɦɟɧɬɚ b: 

௬𝑖ܯ  = ே∙௖೤𝑖మଶ∙௕ ,                                                                                                  (3.14) 

 
 ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 А௦𝑖 = ெ𝑖𝜉∙ℎ೚𝑖∙ோೞ,                                                                                                (3.15)   

                        
ɝɞɟ 𝜉 − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ߙ௠ 
௠ߙ  = ெ𝑖௕𝑖∙ℎ೚𝑖మ∙ோ್,                  

 
ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɚɪɦɚɬɭɪɵ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ. Ɋɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ  ɜ ɬɚɛɥɢɰɭ 3.2. 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ 

ɋɟɱɟɧɢɟ 
ȼɵɥɟɬ ܿ𝑖, ɦ 

ܰ ∙ ܿ𝑖ଶʹ ∙ ݈ሺܾሻ 
ͳ + ͸ ∙ ݁௢݈− Ͷ ∙ ݁௢ ∙ ܿ𝑖݈ଶ  

ʜˍ  ,ܯ ∙ ˏ 
 ,௦ܣ ௠ 𝜉 ℎ௢𝑖ߙ

ɫɦ2 

1-1 
2-2 

0,3 
0,6 

2,79 
11,19 

1 
1 

2,79 
11,19 

0,01 
0,01 

0,995 
0,995 

0,25 
1,75 

0,31 
0,18 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.2 
1’-1’ 
2’-2’ 

0,3 
0,6 

3,49 
13,99 

1 
1 

3,49 
13,99 

0,01 
0,01 

0,995 
0,995 

0,25 
1,75 

0,38 
0,22 

 
ɉɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɫɟɬɤɢ ɋ-1, ɲɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 

ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ݈ − 8 
ɫɬɟɪɠɧɟɣ, ɜ ɧɚɩɪɚɜɥɟɧɢɢ ܾ − 6 ɫɬɟɪɠɧɟɣ. Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɜ ɧɚɩɪɚɜɥɟɧɢɹɯ ݈ ɢ ܾ ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ – 10 ɦɦ (ɞɥɹ ∅ͳͲ А − ͶͲͲ − ௦ܣ = ͸,ʹͺ ˔ˏଶ > 0,49 ˔ˏଶ) Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 1400 ɦɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɢ 1100ɦɦ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ b. 

ȼ ɫɟɬɤɟ ɋ-3 ɪɚɛɨɱɭɸ (ɩɪɨɞɨɥɶɧɭɸ) ɚɪɦɚɬɭɪɭ ɩɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ Ͷ∅ͳͲ АͶͲͲ ɫ ɲɚɝɨɦ 150 ɦɦ, ɩɨɩɟɪɟɱɧɭɸ ͸∅ͳͲАʹͶͲ ɫ ɲɚɝɨɦ 150 ɦɦ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɹ ɟɟ ɬɨɥɶɤɨ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɞɧɚ ɫɬɚɤɚɧɚ ɞɨ ɩɨɞɨɲɜɵ. Ⱦɥɢɧɚ 
ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 800 ɦɦ. Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ – 500 ɦɦ. 

 
Ɋɢɫɭɧɨɤ 3.2– ɋɟɬɤɚ ɋ-1 

 
3.2.7 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɨɜ 
 
Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɮɭɧɞɚɦɟɧɬɧɵɟ 

ɛɨɥɬɵ.  
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɨɥɬɨɜ ɩɨ ɪɟɡɶɛɟ ܣ௦௔ 
௦௔ܣ  = ଵ,଴ହ∙௉ோ್ೌ ,                                                                                                 (3.16) 

 
ɝɞɟ ܴ௕௔ = ͳͻͲ ʜ/ˏˏଶ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɮɭɧɞɚɦɟɧɬɧɵɯ 
ɛɨɥɬɨɜ d=24 ɦɦ; 
         P – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ ɚɧɤɟɪɧɨɦ ɛɨɥɬɟ ɞɥɹ ɛɚɡɵ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܲ = ோ್∙௕್∙௫−ே௡ ,                                                                                              (3.17) 

 
ɡɞɟɫɶ ܰ – ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɤɨɥɨɧɧɟ; ܴ௕ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɨɫɟɜɨɦɭ ɫɠɚɬɢɸ ɫ ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ߛ௕ଶ, ,௕ଷߛ ௕ଽ; ܾ௕ߛ − ɲɢɪɢɧɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ; 
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݊ − ɱɢɫɥɨ ɛɨɥɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɛɚɡɵ ɤɨɥɨɧɧɵ; ݔ − ɜɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɩɨɞ ɨɩɨɪɧɨɣ ɩɥɢɬɨɣ ɛɚɡɵ ɤɨɥɨɧɧɵ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

ݔ  = Ͳ,ͷሺ݈௔ + ݈௕ሻ − √Ͳ,ʹͷሺ݈௔ + ݈௕ሻଶ − ேሺଶˈˑ+௟ೌሻோ್∙௕್ ,                                       (3.18)        

ɝɞɟ ݈௔ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɧɤɟɪɚɦɢ; 
      ݈ ௕ , ܾ௕ − ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ; 
      ̍ ˑ = ெே − ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɫɠɚɬɨɣ ɡɨɧɵ ɛɟɬɨɧɚ ɩɨ ɮɨɪɦɭɥɟ 3.5.3.3: ݔ = Ͳ,ͷሺͲ,ͳ͹ + Ͳ,͸ͻሻ − √Ͳ,ʹͷሺͲ,ͳ͹ + Ͳ,͸ͻሻଶ − ͻ͵,ʹ͹ ∙ ͳͲଷሺʹ ∙ Ͳ,͸ͷ + Ͳ,ͳ͹ሻͳͳ,ͷ ∙ ͳͲ଺ ∙ ͳ ∙ Ͳ,ͷͷ= Ͳ,Ͳ͸ ˏ 
ȼɵɫɨɬɚ ɫɠɚɬɨɣ ɡɨɧɵ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɭɫɥɨɜɢɟɦ 
 
ݔ  ݈௔⁄ ൑ 𝜉ோ ,                                                                                                   (3.19) 

 

ɝɞɟ 𝜉ோ = ଴,଼ହ−଴,଴଴଼∙ோ್
ଵ+𝑅್˃[భ−(బ,ఴఱ−బ,బబఴ∙𝑅್)భ,భ ]రబబ

= ଴,଼ହ−଴,଴଴଼∙ଵଵ,ହଵ+భవబ[భ−ሺబ,ఴఱ−బ,బబఴ∙భభ,ఱሻభ,భ ]రబబ
= Ͳ,͸͸Ͳ 

Ɉɫɭɳɟɫɬɜɥɹɟɦ ɩɪɨɜɟɪɤɭ ɩɨ ɮɨɪɦɭɥɟ 3.5.3.4: ݔ = ଴,଴଺଴,ଵ଻ = Ͳ,͵ͷ < Ͳ,͸͸Ͳ,  ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.                               
Ɋɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ ɚɧɤɟɪɧɨɦ ɛɨɥɬɟ ɩɨ ɮɨɪɦɭɥɟ 3.5.3.2: 
 ܲ = ଵଵ,ହ∙ଵ଴ల∙଴,ହହ∙଴,଴଺−ଽଷ,ଶ଻∙ଵ଴యଶ = ͳͶ͵,ͳ ˍʜ,   

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɨɥɬɨɜ ɩɨ ɪɟɡɶɛɟ ܣ௦௔ ɩɨ ɮɨɪɦɭɥɟ 3.5.3.1: 
௦௔ܣ  = ଵ,଴ହ∙ଵସଷ,ଵ∙ଵ଴యଵଽ଴∙ଵ଴ల = ͹,ͻ ˔ˏଶ,   

 
ɉɨ ɬɚɛɥɢɰɟ 3 ɩɨɫɨɛɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɮɭɧɞɚɦɟɧɬɨɜ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ 

ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɤɨɥɨɧɧɵ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɧɢɦɚɟɦ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ Ɇ36 
10Ƚ2ɋ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɪɟɡɶɛɵ ܣ௦௔ = ͺ,ʹ͸ ˔ˏଶ.  

Ƚɥɭɛɢɧɚ ɡɚɞɟɥɤɢ ɚɧɤɟɪɧɨɝɨ ɛɨɥɬɚ: ܪ = ʹͷ ∙ ݀ = ʹͷ ∙ ͵͸ = ͻͲͲ ˏˏ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɛɨɥɬɨɜ ͺ ∙ ݀ = ͺ ∙ ͵͸ = ʹͺͺ ˏˏ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ 
ɛɨɥɬɚ ɞɨ ɝɪɚɧɢ Ͷ ∙ ݀ = Ͷ ∙ ͵͸ = ͳͶͶ ˏˏ. 

 
 
 
3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ 
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   3.3.1 ȼɵɛɨɪ ɞɥɢɧɵ ɫɜɚɢ 

Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɨɣ ɢɡ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ: 

 
dɪ=0,15+0,9+0,05+0,25=1,35 ɦ; 
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɜɟɥɢɱɢɧɵ, ɱɬɨɛɵ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɛɵɥɚ ɤɪɚɬɧɨɣ 300 

dɪ=1,65 ɦ. Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 0,3 ɦ ɜɵɲɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ 
– 1,35ɦ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ ɫɭɝɥɢɧɨɤ, ɡɚɥɟɝɚɸɳɢɣ, ɧɚ ɨɬɦɟɬɤɟ 
-10 ɦ. Ɂɚɝɥɭɛɥɟɧɢɟ ɫɜɚɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦ. ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɞɥɢɧɨɣ 7 ɦ 
(ɋ 70.30),m=1,60ɬ., ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ -8,35 ɦ, ɚ ɡɚɝɥɭɛɥɟɧɢɟ ɜ 
ɝɥɢɧɭ 2,35ɦ.  

ɋɨɩɪɹɠɟɧɢɟ ɫɜɚɣ ɫ ɪɨɫɬɜɟɪɤɨɦ ɩɪɢɧɢɦɚɟɦ ɠɟɫɬɤɨɟ. ɋɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ 
ɜ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɪɚɡɪɟɡɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.6.1. 

 

 
Ɋɢɫɭɧɨɤ 3.3– ɋɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ ɜ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɨɥɨɧɤɟ  

 
3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ 
 
ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ ɜ ɝɪɭɧɬɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɨɩɢɪɚɧɢɹ 

ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɫɜɚɢ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɤ ɜɢɫɹɱɢɦ, ɬɚɤ ɤɚɤ ɨɧɢ ɧɟ 
ɨɩɢɪɚɸɬɫɹ ɧɚ ɦɚɥɨɫɠɢɦɚɟɦɵɣ ɝɪɭɧɬ (ɫɤɚɥɶɧɵɣ, ɤɪɭɩɧɨɨɛɥɨɦɨɱɧɵɣ ɫ 
ɩɟɫɱɚɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦɢ ɬ.ɞ.). Ɉɫɧɨɜɚɧɢɟɦ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɥɭɠɢɬ ɫɭɝɥɢɧɨɤ. 
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ɗɬɢ ɫɜɚɢ ɪɚɛɨɬɚɸɬ ɤɚɤ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɬɚɤ ɢ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ. 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚɛɢɜɧɨɣ ɜɢɫɹɱɟɣ ɫɜɚɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ௗܨ  = γୡሺγୡୖ ∙ R ∙ A + u ∙ γୡ୤ ∑ fi ∙ hiሻ ,                                                        (3.20)  
 
ɝɞɟ R=1783 ɤɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ 

ɫɜɚɢ ɞɥɹ ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɨɜ ɩɪɢ ɩɨɤɚɡɚɬɟɥɢ ɬɟɤɭɱɟɫɬɢ ܫ௅ = Ͳ ɢ ɝɥɭɛɢɧɟ 
ɩɨɝɪɭɠɟɧɢɹ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ 13 ɦ; 
       ɣ௖ = ͳ − ˍˑэ˗˗ˋ˙ˋˈː˕ ˖˔ˎˑ˅ˋя ˓˃˄ˑ˕ы ˔˅˃ˋ ˅ ˆ˓˖ː˕ˈ;  
       A=0,09 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 
       ɣ𝐶ோ = ͳ − ˍˑэ˗˗ˋ˙ˋˈː˕ ˖˔ˎˑ˅ˋя ˓˃˄ˑ˕ы ˆ˓˖ː˕˃ ˒ˑˇ ˍˑː˙ˑˏ ˔˅˃ˋ;  
       ɣ௖௙ = ͳ − ˍˑэ˗˗ˋ˙ˋˈː˕ ˖˔ˎˑ˅ˋя ˓˃˄ˑ˕ы ˆ˓˖ː˕˃ ˒ˑ ˄ˑˍˑ˅ˑˌ ˒ˑ˅ˈ˓˘ːˑ˔˕;  
       𝑢 = ͳ,ʹ − ˒ˈ˓ˋˏˈ˕˓ ˒ˑ˒ˈ˓ˈ˚ːˑˆˑ ˔ˈ˚ˈːˋя ˔˅˃ˋ;   
       ݂ 𝑖 ∙ ℎ𝑖 = ʹ͹ͻ,͵ͻ;  ː˃˘ˑˇˋˏ ˒ˑ ˕˃˄ˎˋ˙ˈ ͵.͵ 
Ɍɚɛɥɢɰɚ 3.3- Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɨ ɮɨɪɦɭɥɟ 3.20: 
 

ௗܨ  = ͳሺͳ ∙ ͳ͹ͺ͵ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ ʹ͹ͻ,͵ͻሻ = Ͷͻͷ,͹Ͷ ˍʜ.                                                       
 ி೏ఊˍ = ସଽହ,଻ସଵ,ସ = ͵ͷͶ,ͳ ˍʜ. 
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3.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɫɜɚɣ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 
 
ɉɪɢ ɢɡɜɟɫɬɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɢ ɩɪɢ ɭɱɟɬɟ ɪɚɜɧɨɦɟɪɧɨɣ 

ɩɟɪɟɞɚɱɢ ɧɚɝɪɭɡɤɢ ɱɟɪɟɡ ɪɨɫɬɜɟɪɤ ɧɚ ɫɜɚɢ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɢɦ ɧɟɨɛɯɨɞɢɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɢ ɜ ɪɨɫɬɜɟɪɤɟ. Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɩɨ I ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɬɨ 
ɟɫɬɶ ɭɱɢɬɵɜɚɟɦ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɨɞɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ 
ɤɨɥɨɧɧɭ ɜ ɨɫɹɯ 1/Ⱥ’. 

 ݊ = ே˓ி೏ ఊɤ⁄ −଴,ଽ∙ௗ೛∙ఊ = ଽଷ,ଶ଻ଷହସ,ଵ−଴,ଽ∙ଵ,଺ହ∙ଶ଴ = Ͳ,ʹͻ           
   

 ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɪɨɣɫɬɜɚ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ 3 
ɫɜɚɢ ɜ ɤɭɫɬɟ.  

Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɧɚɱɢɧɚɸɬ ɫ ɪɚɡɦɟɳɟɧɢɹ ɫɜɚɣ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ 
ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ.  

ɋɜɟɫɵ ɪɨɫɬɜɟɪɤɨɜ ɫɨ ɫɜɚɣ ɫɨɫɬɚɜɥɹɸɬ ɧɟ ɦɟɧɟɟ 150 ɦɦ. Ɋɚɡɦɟɪɵ 
ɦɨɧɨɥɢɬɧɨɝɨ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɤɪɚɬɧɵ 300 ɦɦ, ɚ ɩɨ ɜɵɫɨɬɟ -150 
ɦɦ. ɂɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɢɧɢɦɚɟɦ ɪɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ 1500ɯ1500 
ɦɦ, ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ 750 ɦɦ. Ʉɥɚɫɫ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ – ȼ15. 

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɣ ɫɜɚɣ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ. 

 
Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ 

 
3.3.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 
 
Ɋɚɫɱɟɬ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ  ൑ ଶ∙ோ್೟∙ℎబ೛𝛼 [ℎబ೛௖భ ሺܾ௖ + ܿଶሻ + ℎబ೛௖మ ሺ݈௖ + ܿଵሻ],                                               (3.21) 

 
ɝɞɟ ܴ௕௧ = − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɉɚ; 
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      ℎ଴௣ = Ͳ,͹Ͳ ˏ − ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ; 
ܨ       = ܰ = ͻ͵,ʹ͹ ˍʜ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ; 
      ܿ ଵ ɢ ܿଶ – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɝɪɚɧɟɣ ɤɨɥɨɧɧɵ ɞɨ ɝɪɚɧɟɣ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ 
ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɩɪɢɧɢɦɚɸɬɫɹ ɧɟ ɛɨɥɟɟ ℎ଴௣ ɢ ɧɟ ɦɟɧɟɟ 0,4 ℎ଴௣; 
       ܾ ௖ ɢ ݈௖ – ɪɚɡɦɟɪɵ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ.  
 ͻ͵,ʹ͹ ˍʜ ൑ ଶ∙଻ହ଴∙଴,଻଴଴,଼ହ [଴,଻଴଴,ଵ଼ ሺͲ,͵Ͷ + Ͳ,ͳͺሻ + ଴,଻଴଴,ଵ଼ ሺͲ,ʹͷ + Ͳ,ͳͺሻ] = ͶͳͷͲ,͸ ɤɇ,       
 ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

3.3.5 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 
  
 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
 ˔ܰ˅ ൑ ܴ௕௧ ∙ ℎ଴ଵ[ߚଵሺܾ଴ଶ + Ͳ,ͷ˔଴ଶሻ + ଶሺܾ଴ଵߚ + Ͳ,ͷ˔଴ଵሻ]                             (3.22) 
 
ɝɞɟ ܴ௕௧ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɉɚ; 
       ℎ଴ଵ = Ͳ,͹Ͳ ˏ − ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɩɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ;  
       ̝ ଴ଵ = Ͳ,ͳ, ;  ˔଴ଶ = Ͳ,Ͷ ∙ ℎ଴ଵ = Ͳ,ͳ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ ɫɜɚɢ ɞɨ 
ɤɨɥɨɧɧɵ; 
       b01=b02=0,45 – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɫɜɚɣ ɞɨ ɩɨɞɤɨɥɨɧɧɢɤɚ;  
,ଵߚ        ଶߚ − ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥ. 21 /1/ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ h01/C0i, ɧɨ ɧɟ ɦɟɧɟɟ 0,6 ɢ ɧɟ ɛɨɥɟɟ 1. Ɍɚɤ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
h01/C01=0,7/0,18=3,89 , ɚ ȕ ɧɟɥɶɡɹ ɩɪɢɧɢɦɚɬɶ ɛɨɥɶɲɟ 1, ɬɨ ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ȕ 
ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ 1. 
 ͻ͵,ʹ͹͵ = ͵ͳ,Ͳͻ ˍʜ < ͹ͷͲ ∙ Ͳ,͹Ͳ[ͳሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ͳሻ + ͳሺͲ,Ͷͷ + Ͳ,ͷ ∙ Ͳ,ͳሻ] = ͷʹͷ ˍʜ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ ɧɚɡɧɚɱɟɧɧɚɹ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ ɞɨɫɬɚɬɨɱɧɚɹ. 
ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.5. 

 
Ɋɢɫɭɧɨɤ 3.5 - ɋɯɟɦɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɪɨɫɬɜɟɪɤɚ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 

3.3.6 ɉɪɨɜɟɪɤɚ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɚɪɦɚɬɭɪɵ 
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Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 
௫ܯ  = ˔ܰ˅ ∙ ݔ = ͵ͳ,Ͳͻ ∙ Ͳ,͵ʹͷ = ͳͲ,ͳ ˍʜˏ        
௬ܯ                                       = ˔ܰ˅ ∙ ݕ = ͵ͳ,Ͳͻ ∙ Ͳ,ʹ = ͸,ʹͳˍʜˏ                                  

 
ɝɞɟ ˔ܰ˅ = Ͷ͹,ͺʹ ˍʜ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɞɧɭ ɫɜɚɸ;  
      ɯ ɢ ɭ – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ 
ɤɨɧɫɨɥɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 3.6. 

 
Ɋɢɫɭɧɨɤ 3.6- Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ 

Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɜ ɫɟɱɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ 
௠ߙ  = ெ𝑖௟𝑖∙ℎ೚𝑖మ∙ோ್ = ଵ଴,ଵଵ,ହ∙଴,଻మ∙଻ହ଴ = Ͳ,Ͳͳͺ,               
௠ߙ                                     = ெ𝑖௕𝑖∙ℎ೚𝑖మ∙ோ್ = ଵ.଺ଵ,ଶ∙଴,଻మ∙଻ହ଴ = Ͳ,ͲͲͶ,         
                                                    

ɝɞɟ b – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ, ɦ; 
       ℎ௢𝑖 – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɟɱɟɧɢɹ, ɦ; 
       ܴ ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɤɉɚ. 
௦𝑖ܣ  = ெ𝑖𝜉∙ℎ೚𝑖∙ோೞ = ଵ଴,ଵ଴,ଽଽ଴∙଴,଻∙ଷ଺ହ଴଴଴ = Ͳ,Ͷͳ ˔ˏଶ  ,         

௦𝑖ܣ  = ெ𝑖𝜉∙ℎ೚𝑖∙ோೞ = ଵ,଺଴,ଽଽହ∙଴,଻∙ଷ଺ହ଴଴଴ = Ͳ,Ͳ͸ ˔ˏଶ            

  
ɝɞɟ 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɜɟɥɢɱɢɧɟ ߙ௠; 
      ܴ ௦ = ͵͸ͷͲͲͲ ˍʞ˃ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɞɥɹ ɚɪɦɚɬɭɪɵ 
ɤɥɚɫɫɚ Ⱥ400 ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ d = 10 ÷ 40 ɦɦ. 

ɉɪɨɟɤɬɢɪɭɟɦ ɫɟɬɤɭ ɋ-1 – ɲɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ 
200 ɦɦ. ɋɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ݈ − 7 ɫɬɟɪɠɧɟɣ, ɜ ɧɚɩɪɚɜɥɟɧɢɢ ܾ − 6  
ɫɬɟɪɠɧɟɣ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ l ɩɪɢɧɢɦɚɟɦ ͹∅ͳͲ АͶͲͲ − ௦ܣ = ͷ,ͷͲ ˔ˏଶ, ɱɬɨ ɛɨɥɶɲɟ 
ɬɪɟɛɭɟɦɨɣ 1,08 ˔ˏଶ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ b ɬɚɤɠɟ ɩɪɢɧɢɦɚɟɦ ͸∅ͳͲ АͶͲͲ − ௦ܣ =
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ͷ,ͷͲ˔ˏଶ, ɱɬɨ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɣ 0,62 ˔ˏଶ. Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 1400 ɦɦ 
ɜ ɧɚɩɪɚɜɥɟɧɢɢ l ɢ 1100ɦɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ b. 

ɋɟɬɤɚ ɋ-3 ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ɫɨɫɬɨɢɬ ɢɡ ɚɪɦɚɬɭɪɵ 4ø12 Ⱥ400 ɫ 
ɲɚɝɨɦ 150 ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ  ɢ 2ø12 Ⱥ400 ɫ ɲɚɝɨɦ 150 ɜ ɩɪɨɞɨɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. 

 
Ɋɢɫɭɧɨɤ 3.7 – ɋɟɬɤɚ ɋ-3 

 
3.3.7 ɉɨɞɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɨɬɤɚɡɨɜ 
 

ȼɵɛɢɪɚɟɦ ɞɥɹ ɡɚɛɢɜɤɢ ɫɜɚɣ ɲɬɚɧɝɨɜɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɋ-330. Ɉɬɧɨɲɟɧɢɟ 
ɦɚɫɫɵ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɦɨɥɨɬɚ ݉ସ ɤ ɦɚɫɫɟ ɫɜɚɢ ݉ଶ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,5  
(ɤɚɤ ɞɥɹ ɫɜɚɢ ɡɚɛɢɬɵɯ ɜ ɝɪɭɧɬ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ). Ɍɚɤ ɤɚɤ ݉ଶ = ͳ,͸ ˕, 
ɩɪɢɧɢɦɚɟɦ ɦɚɫɫɭ ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɦɨɥɨɬɚ ݉ସ = ʹ,ͷ ˕.  Ɉɬɤɚɡ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

Ʉɪɢɬɟɪɢɟɦ ɤɨɧɬɪɨɥɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ 
ɹɜɥɹɸɬɫɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɢ ɨɬɤɚɡ  Sa, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܵ௔ = ௗܧ ∙ 𝜂 ∙ ௗܨௗሺܨܣ + 𝜂ܣሻ ∙ ݉ଵ + Ͳ,ʹሺ݉ଶ + ݉ଷሻሺ݉ଵ + ݉ଶ + ݉ଷሻ= ሺʹʹ ∙ ͳͷͲͲ ∙ Ͳ,Ͳͻሻ ∙ (Ͷ,ʹ + Ͳ,ʹ ∙ ሺͳ,͸ + Ͳ,ʹሻ)Ͷͻͷ,͹ͶሺͶͻͷ,͹Ͷ + ͳͷͲͲ ∙ Ͳ,ͲͻሻሺͶ,ʹ + ͳ,͸ + Ͳ,ʹሻ = Ͳ,ͲͲ͸ ɦ. 
 

ɝɞɟ Ed – ɪɚɫɱɟɬɧɚɹ ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɨɥɨɬɚ, ɪɚɜɧɚɹ 22ɤȾɠ; 
m1 – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ, 4,2 ɬ; 
m2 – ɦɚɫɫɚ ɫɜɚɢ, 1,6 ; 
m3 – ɦɚɫɫɚ ɧɚɝɨɥɨɜɧɢɤɚ, 0,2 ɬ; 
A – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, 0,09 ɦ2; 

η – ɤɨɷɮɮɢɰɢɟɧɬ (ɞɥɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ - 1500 ɤɇ/ɦ2); 
Fd – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ, 495,74 ɤɇ. 
ȼɵɛɢɪɚɟɦ ɲɬɚɧɝɨɜɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɋ-330. 
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3.4 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ 
 
Ɉɛɴɟɦɵ ɪɚɛɨɬ, ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɫɬɨɥɛɱɚɬɵɯ ɢ 

ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.4 ɢ 3.5 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 
 

ɒɢɮɪ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞɢɧɢɰ
ɚ ɢɡɦɟɪ-

ɹ 

Ʉɨɥɢ-
ɱɟɫɬɜɨ 

Ɋɚɫɰɟɧɤɢ, 
ɪɭɛ. 

ɋɬɨɢɦɨɫ
ɬɶ,     

ɪɭɛ. 

Ɍɪɭɞɨёɦɤɨ
ɫɬɶ, ɱɟɥ./ɱ 

/ ɟɞ. 

Ɉɛɳɚɹ 
ɬɪɭɞɨɟɦɤɨɫ
ɬɶ ɱɟɥ./ɱ / 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ  

ɎȿɊ-
01-01-
001-02 

Ɋɚɡɪɚɛɨɬɤɚ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 
ɝɪɭɧɬɚ 2-ɨɣ 

ɝɪɭɩɩɵ. 

1000ɦ3 0,043 112,0 4,82 10,2 0,44 

ɎȿɊ 
01-02-
055-02 

Ɋɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ ɩɨɞ 
ɩɨɞɨɲɜɨɣ 

ɮɭɧɞɚɦɟɧɬɚ 

ɦ3 1,39 1,01 1,4 1,64 2,28 

ɎȿɊ 
01-02-
061-02 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɝɪɭɧɬɚ ɫɥɨɹɦɢ ɫ 

ɭɩɥɨɬɧɟɧɢɟɦ 
1000ɦ3 0,043 18,9 0,8 - - 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ  

ɎȿɊ 
06-01-
001-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ 
(ȼ 3,5) 

ɦ3 0,84 29,37 24,67 1,37 1,15 

ɎȿɊ 
06-01-
001-07 

ɍɫɬɪɨɣɫɬɜɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɮɭɧɞɚɦɟɧɬɚ 
ɨɛɴёɦɨɦ ɞɨ 10 ɦ3 

ɦ3 4,2 38,53 161,883 4,10 17,22 

ɋɐɆ 
204-
0003 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-I,  

Ⱥ-III  
ɬ 

0,078 
 

240 

 

18,72 

 

- - 

ɂɬɨɝɨ: 212,29  21,09 

*ɋɬɨɢɦɨɫɬɶ ɭɤɚɡɚɧɚ ɜ ɰɟɧɚɯ 2001 ɝ. 
 
 
 
 
 
 
 
 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 
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ɒɢɮɪ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪ-ɹ 

Ʉɨɥɢ-
ɱɟɫɬɜɨ 

Ɋɚɫɰɟɧɤɢ, 
ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ,     
ɪɭɛ. 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ, ɱɟɥ./ɱ 

/ ɟɞ./ 

Ɉɛɳɚɹ 
ɬɪɭɞɨɟɦɤ

ɨɫɬɶ 
ɱɟɥ./ɱ / 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ  
ɎȿɊ 

01-01-
001-02 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
2-ɨɣ ɝɪɭɩɩɵ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 

1000ɦ3 0,030 4474,1  134,22 10,2 
 

0,31 

ɎȿɊ 
01-02-
055-02 

Ɋɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ 

100ɦ3 0,0063 2184,1 13,76 226,8 
1,43 

 ɎȿɊ 
01-02-
061-02 

Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɝɪɭɧɬɚ   1000ɦ3 0,030 976,8 29,30 - 

        - 

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ  
ɋɐɆ-

441-300 
ɋɬɨɢɦɨɫɬɶ ɫɜɚɣ  ɦ3 4,32 1809,2 7815,74   

ɎȿɊ 
05-01-
002-02 

ɉɨɝɪɭɠɟɧɢɟ ɫɜɚɣ 
ɞɥɢɧɨɣ 8 ɦ, 2ɝɪ 

ɦ3 4,32 446,7 1929,7 4,3 18,58 

ɎȿɊ 
05-01-
057-01 

ɋɪɭɛɤɚ ɫɜɚɣ ɲɬ 3 115,5 346,5        1,4 4,2 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ  
ɎȿɊ 

06-01-
001-01 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɞɝɨɬɨɜɤɢ   100 ɦ3 0,0029 6429,76 18,65 180 

0,52 

ɎȿɊ 
06-01-
005-04  

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɪɨɫɬɜɟɪɤɨɜ 

ɨɛɴɟɦɨɦ ɞɨ 3 ɦ3 

100ɦ3 0,0247 18706,1 462,04 

 

785,9 

 

19,41 

ɋɐɆ-
204-
0025 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-III 

ɬ 0,032 8134,9 260,32 - 
- 

ɋɐɆ-
204-
0003 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-I 

ɬ 0,004 9372,4 37,49 - 
 

- 

ɂɬɨɝɨ: 11047,72  44,45 

*ɋɬɨɢɦɨɫɬɶ ɭɤɚɡɚɧɚ ɜ ɰɟɧɚɯ 2001 ɝ. 
ɋɪɚɜɧɢɜɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɜɭɯ ɜɢɞɨɜ ɮɭɧɞɚɦɟɧɬɨɜ, ɞɟɥɚɟɦ 

ɜɵɜɨɞ, ɱɬɨ ɜ ɡɚɞɚɧɧɵɯ ɢɧɠɟɧɟɪɧɨ - ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɧɚɝɪɭɡɤɚɯ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ, ɬ.ɤ. ɨɧ 
ɞɟɲɟɜɥɟ ɢ ɦɟɧɟɟ ɬɪɭɞɨɟɦɨɤ, ɱɟɦ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ. 

 
 
 
 
 
4  Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
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4.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ 
 
Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 

ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ. ɋɯɟɦɚ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ ɪɟɲɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɪɚɡɞɟɥɟ «Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɟɲɟɧɢɹ». 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ – ɤɚɪɤɚɫɧɚɹ. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ – ɪɚɦɧɨɫɜɹɡɟɜɵɣ 
ɤɚɪɤɚɫ. Ʉɚɪɤɚɫ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɲɟɧ ɜ ɩɥɨɫɤɨɣ ɪɚɦɧɨ – ɫɜɹɡɟɜɨɣ ɫɢɫɬɟɦɟ.   

ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ, ɩɪɢ ɦɨɧɬɚɠɟ ɡɞɚɧɢɣ 
ɜɯɨɞɹɬ: 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ;  
- ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ; 
- ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ: 
- ɫɬɪɨɩɨɜɤɚ ɢ ɪɚɫɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɩɨɪɵ; 
- ɜɵɜɟɪɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɩɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ; 
Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɭɛɨɪɤɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɭɫɬɪɨɣɫɬɜɚ ɬɟɪɪɢɬɨɪɢɢ. 
Ɋɚɛɨɬɵ ɜ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɩɪɨɜɨɞɹɬɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɜ ɞɜɟ 

ɫɦɟɧɵ. 
 
4.2  Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ    
 
ȼɫɟ ɪɚɡɞɟɥɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɪɚɡɪɚɛɨɬɚɧɵ ɫɨɝɥɚɫɧɨ:  

- ɆȾɋ 12-29.2006 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɨɮɨɪɦɥɟɧɢɸ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ»;  
- ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» ;  
- ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»;  
- ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» (ɱɚɫɬɶ 1);  
- ɋɇɢɉ 12-04-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» (ɱɚɫɬɶ 2). 

 
4.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ  
 
4.3.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜɫɟ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ:  
- Ɋɚɡɛɢɬɵ ɢ ɩɪɢɧɹɬɵ ɨɫɢ ɡɞɚɧɢɹ ɢ ɪɟɩɟɪɵ;  
-ȼɨɡɜɟɞɟɧɵ ɜɫɟ ɜɪɟɦɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 

ɫɬɪɨɣɝɟɧɩɥɚɧɨɦ;  
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- ɉɪɨɢɡɜɟɫɬɢ ɩɥɚɧɢɪɨɜɤɭ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɜɵɩɨɥɧɢɬɶ ɩɨɞɫɵɩɤɭ 
ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɣ ɫɦɟɫɶɸ ɜɪɟɦɟɧɧɵɯ ɚɜɬɨɞɨɪɨɝ, ɞɨɪɨɝ ɞɥɹ ɪɚɛɨɬɵ ɢ 
ɩɟɪɟɦɟɳɟɧɢɣ ɤɪɚɧɚ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɢɬɶ ɨɛɪɚɬɧɭɸ ɡɚɫɵɩɤɭ ɮɭɧɞɚɦɟɧɬɚ. Ⱦɥɹ 
ɡɚɟɡɞɚ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɜɧɭɬɪɶ ɤɨɧɬɭɪɚ ɥɟɧɬɨɱɧɨɝɨ ɠ/ɛ 
ɪɨɫɬɜɟɪɤɚ, ɜɵɩɨɥɧɢɬɶ ɱɟɪɟɡ ɧɟɝɨ ɩɟɪɟɟɡɞ;  

- ȼ ɦɟɫɬɚɯ ɩɪɨɯɨɞɚ ɢ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɭɫɬɪɨɢɬɶ ɢɫɤɭɫɫɬɜɟɧɧɨɟ 
(ɢɥɢ ɟɫɬɟɫɬɜɟɧɧɨɟ) ɨɫɧɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɜɵɞɟɪɠɢɜɚɬɶ ɧɚɝɪɭɡɤɭ - 1,8 
ɤɝ/ɫɦ², ɫ ɧɚɥɢɱɢɟɦ ɜɨɞɨɨɬɜɨɞɚ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ 
ɩɨɞ ɤɪɚɧ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ, ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 150 ɦɦ;  

- ɉɪɨɥɨɠɟɧɵ ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ;  
- ɍɛɟɞɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ, ɜ ɦɟɫɬɚɯ ɩɪɨɯɨɞɚ ɢ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ, 

ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɬɪɚɧɲɟɣ ɢ ɬ.ɩ, ɨɩɚɫɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɢ ɩɟɪɟɦɟɳɟɧɢɣ 
ɤɪɚɧɚ;  

- Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɚɪɤɚɫɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɠ/ɛ 
ɨɩɨɪɧɵɟ ɮɭɧɞɚɦɟɧɬɵ, ɢ ɫɞɚɧɵ ɩɨ ɚɤɬɭ;  

- ɍɫɬɪɨɢɬɶ ɨɫɜɟɳɟɧɢɟ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ ɫ ɨɫɜɟɳёɧɧɨɫɬɶɸ ɧɚ 
ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɧɟ ɦɟɧɟɟ 30 ɥɸɤɫ (ɋɉ 52.13330.2011). Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ (ɧɚ ɤɪɵɲɟ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɡɞɚɧɢɹ) ɢ ɩɟɪɟɧɨɫɧɵɟ 
ɩɪɨɠɟɤɬɨɪɚ (ɧɚ ɫɬɪɟɥɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ);  

- Ɉɫɦɨɬɪɟɧɵ, ɧɚɥɚɠɟɧɵ ɢ ɩɪɢɧɹɬɵ ɦɨɧɬɚɠɧɵɟ ɦɟɯɚɧɢɡɦɵ, 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ;  

- Ɉɮɨɪɦɥɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɨɤɭɦɟɧɬɵ ɧɚ ɫɤɪɵɬɵɟ ɪɚɛɨɬɵ;  
- Ɂɚɜɟɡɟɧɵ ɢ ɪɚɡɥɨɠɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɯɟɦɚɦɢ 

ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ.  
ȼɫɟ ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɫɛɨɪɧɵɟ ɷɥɟɦɟɧɬɵ 

ɩɨɞɥɟɠɚɬ ɬɳɚɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɟ:  
- ȼɫɟ ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɪɤɢɪɨɜɚɧɵ ɧɚ ɡɚɜɨɞɚɯ-ɢɡɝɨɬɨɜɢɬɟɥɹɯ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɹɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɵ, ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɶ ɪɟɛɟɪ ɢ 
ɝɪɚɧɟɣ, ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ;  

- Ⱦɟɬɚɥɢ ɫ ɬɪɟɳɢɧɚɦɢ, ɞɟɮɨɪɦɚɰɢɹɦɢ ɢ ɞɪɭɝɢɦɢ ɞɟɮɟɤɬɚɦɢ ɩɨɞɥɟɠɚɬ 
ɜɨɡɜɪɚɳɟɧɢɸ ɧɚ ɡɚɜɨɞ.  

ɉɟɪɟɞ ɩɨɞɴɟɦɨɦ ɢ ɩɟɪɟɦɟɳɟɧɢɟɦ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ 
ɧɟɨɛɯɨɞɢɦɨ:  

- Ɉɱɢɫɬɢɬɶ ɷɥɟɦɟɧɬ, ɨɬ ɝɪɹɡɢ;  
- ɇɚɧɟɫɬɢ ɨɫɧɨɜɧɵɟ ɪɢɫɤɢ ɢ ɩɪɨɜɟɪɢɬɶ, ɧɚɥɢɱɢɟ ɦɟɬɨɤ ɦɟɫɬ ɨɩɢɪɚɧɢɹ 

ɷɥɟɦɟɧɬɨɜ;  
- ɉɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɫɬɪɨɩɨɜɤɢ.  
ɋɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ: ɪɚɡɛɢɜɤɚ ɡɞɚɧɢɹ ɧɚ 

ɡɚɯɜɚɬɤɢ, ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɢ ɫɬɨɹɧɤɢ ɤɪɚɧɨɜ ɢ ɬ.ɞ. - ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ, 
ɥɢɫɬ 5.  

Ɋɚɛɨɬɵ ɜɟɞɭɬɫɹ ɩɨɞ ɨɬɤɪɵɬɵɦ ɧɟɛɨɦ, ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
4.3.2  Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ    
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Ʉ ɨɫɧɨɜɧɵɦ ɪɚɛɨɬɚɦ ɨɬɧɨɫɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɦɨɧɬɚɠ ɫɛɨɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ (ɤɨɥɨɧɧ, ɪɢɝɟɥɟɣ, ɛɚɥɨɤ ɧɚɫɬɢɥɚ, ɩɪɨɝɨɧɨɜ), ɜɤɥɸɱɚɸ ɢɯ ɫɬɪɨɩɨɜɤɭ, 
ɜɵɜɟɪɤɭ ɢ ɜɪɟɦɟɧɧɨɟ ɤɪɟɩɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɢɦ ɪɚɛɨɬɵ (ɫɜɚɪɨɱɧɵɟ 
ɪɚɛɨɬɵ ɢ ɭɫɬɪɨɣɫɬɜɨ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ).   

ȼɫɟ ɫɯɟɦɵ ɫɬɪɨɩɨɜɤɢ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɫɯɟɦɵ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ - 
ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ ɥɢɫɬ 5.  

Ɇɨɧɬɚɠ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ.  
ɉɨɫɬɚɜɥɹɟɦɵɟ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ.  
Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɥɟɠɚɬ ɩɪɚɜɤɟ, ɩɪɢ ɷɬɨɦ ɩɪɚɜɤɚ ɦɨɠɟɬ 

ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɤɚɤ ɛɟɡ ɧɚɝɪɟɜɚ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ (ɯɨɥɨɞɧɚɹ ɩɪɚɜɤɚ), 
ɬɚɤ ɢ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɧɚɝɪɟɜɨɦ (ɩɪɚɜɤɚ ɜ ɝɨɪɹɱɟɦ ɫɨɫɬɨɹɧɢɢ) ɬɟɪɦɢɱɟɫɤɢɦ 
ɢɥɢ ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ.  

ɏɨɥɨɞɧɚɹ ɩɪɚɜɤɚ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɥɚɜɧɨ ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɭɱɚɫɬɤɨɜ ɢ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɩɨɫɨɛɚɦɢ, ɢɫɤɥɸɱɚɸɳɢɦɢ 
ɨɛɪɚɡɨɜɚɧɢɟ ɜɦɹɬɢɧ, ɜɵɛɨɢɧ ɢ ɞɪɭɝɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɤɚɬɚ.  

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɩɨɥɧɹɸɬ ɦɟɬɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɢ ɜɧɨɜɶ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ 
ɱɚɫɬɢ ɡɞɚɧɢɹ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɦɨɧɬɚɠɚ: ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɢ 
ɢɯ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɦɨɧɬɚɠɧɵɯ ɧɚɝɪɭɡɤɚɯ; ɛɟɡɨɩɚɫɧɨɫɬɶ ɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ.  

ɉɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɩɨɞ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɦɚɫɬɟɪɚ (ɛɪɢɝɚɞɢɪɚ), ɢɦɟɸɳɟɝɨ ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ. Ɉɧ 
ɨɛɹɡɚɧ: ɫɥɟɞɢɬɶ ɡɚ ɩɪɚɜɢɥɶɧɵɦ ɪɚɡɦɟɳɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɤɥɚɞɟ, ɡɚ 
ɩɪɢɦɟɧɟɧɢɟɦ ɛɟɡɨɩɚɫɧɵɯ ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɪɚɛɨɬ, ɡɚ ɢɫɩɪɚɜɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢ ɫɨɯɪɚɧɧɨɫɬɶɸ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɢɯ ɫɤɥɚɞɢɪɨɜɚɧɢɢ 
ɢ ɩɨɞɴɟɦɟ ɞɥɹ ɦɨɧɬɚɠɚ.  

ɋɬɪɨɩɨɜɤɭ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɦɟɫɬɚɯ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ, ɢ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɩɨɞɴɟɦ ɢ ɩɨɞɚɱɭ ɤ ɦɟɫɬɭ 
ɭɫɬɚɧɨɜɤɢ ɜ ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. ɉɪɢ ɦɨɧɬɚɠɟ ɢɫɩɨɥɶɡɭɸɬ 
ɝɢɛɤɢɟ ɫɬɪɨɩɵ. ɂɯ ɦɚɪɤɢɪɨɜɤɚ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɉɉɊ.  

ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɫɨɜɦɟɳɟɧɢɹ ɨɪɢɟɧɬɢɪɨɜ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 
ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɨɬɤɥɨɧɟɧɢɹ ɡɚɤɨɧɱɟɧɧɵɯ ɦɨɧɬɚɠɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɨɬ ɩɪɨɟɤɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɜɟɥɢɱɢɧ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɚɯ 4.1, 4.12, 4.13, 4.19 ɢ 4.20 ɋɉ 70.13330.2012.  

ɉɪɨɟɤɬɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɫ ɦɨɧɬɚɠɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚ ɛɨɥɬɚɯ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɫɪɚɡɭ 
ɩɨɫɥɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɢ ɜɵɜɟɪɤɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɤɪɨɦɟ ɫɥɭɱɚɟɜ, ɨɫɨɛɨ ɨɝɨɜɨɪɟɧɧɵɯ ɜ ɉɉɊ.  

Ʉɨɧɫɬɪɭɤɰɢɢ ɫ ɦɨɧɬɚɠɧɵɦɢ ɫɜɚɪɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚɞɥɟɠɢɬ 
ɡɚɤɪɟɩɥɹɬɶ ɜ ɞɜɚ ɷɬɚɩɚ: ɫɧɚɱɚɥɚ ɜɪɟɦɟɧɧɨ, ɡɚɬɟɦ ɩɨ ɩɪɨɟɤɬɭ.  

Ɇɨɧɬɚɠ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɫɬɪɨɝɨɦ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɜ ɱɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
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ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ (ɤɪɚɧɨɜ), ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ ɧɚɞɡɟɦɧɨɝɨ ɰɢɤɥɚ.  

Ɇɨɧɬɚɠ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɨɞɚɱɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ.  

Ɂɚɜɨɞɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ – ɫɜɚɪɧɵɟ.  
Ɇɢɧɢɦɚɥɶɧɵɟ ɤɚɬɟɬɵ ɲɜɨɜ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɬɚɛɥ. 38 ɋɉ 

16.13330.2011.  
ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɥɟɠɚɬ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 112.13330.2011.  
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬ ɫɪɟɞɫɬɜɚ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, 

ɧɨɪɦɨɤɨɦɩɥɟɤɬɵ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɢɧɜɟɧɬɚɪɹ.  
Ⱦɥɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɢɩɨɜɭɸ 

ɦɨɧɬɚɠɧɭɸ ɨɫɧɚɫɬɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɞɴɟɦ, ɜɪɟɦɟɧɧɨɟ 
ɤɪɟɩɥɟɧɢɟ ɢ ɜɵɜɟɪɤɭ ɷɥɟɦɟɧɬɨɜ.  

 
4.3.3 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ  
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɱɢɫɬɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɬ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɫɧɹɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɨɩɚɫɧɵɯ 
ɡɨɧ. ɍɛɪɚɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɫɬɤɭ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ.  ɉɟɪɟɞɚɬɶ ɩɨɞɪɹɞɱɢɤɭ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ 
ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ. 

 
4.4  Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ   
 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɫɩɨɥɧɢɬɟɥɟɦ ɪɚɛɨɬ ɢ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  
- ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ;  
- ɉɪɢɟɦɤɭ ɜɵɧɟɫɟɧɧɨɣ ɜ ɧɚɬɭɪɭ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ;  
- ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ;  
- Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɢ ɩɨ ɡɚɜɟɪɲɟɧɢɢ 

ɨɩɟɪɚɰɢɣ;  
- Ɉɰɟɧɤɭ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ 

ɫɬɚɧɨɜɹɬɫɹ ɧɟɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɫɥɟ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ 
ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬ.  

ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɥɟɞɭɟɬ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɫɸ ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ.  

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɞɨɫɬɚɬɤɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɧɚ ɞɨɪɚɛɨɬɤɭ.  

ȼɯɨɞɧɵɦ ɤɨɧɬɪɨɥɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɩɪɨɜɟɪɹɸɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɨɤɭɩɚɟɦɵɯ (ɩɨɥɭɱɚɟɦɵɯ) 
ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɜɢɞɟɬɟɥɶɫɬɜ ɧɚ ɧɢɯ, ɭɤɚɡɚɧɧɵɯ ɜ ɩɪɨɟɤɬɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ.  
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ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢ 
ɢɫɩɵɬɚɧɢɹ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ, ɢ ɢɫɩɵɬɚɧɢɣ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ (ɢɥɢ) 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɜɢɞɟɬɟɥɶɫɬɜ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ.  

Ɋɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ.  
Ɇɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɬɨɪɵɯ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜɵɹɜɥɟɧɨ ɜɯɨɞɧɵɦ ɤɨɧɬɪɨɥɟɦ, ɫɥɟɞɭɟɬ ɨɬɞɟɥɢɬɶ 
ɨɬ ɩɪɢɝɨɞɧɵɯ ɢ ɩɪɨɦɚɪɤɢɪɨɜɚɬɶ. Ɋɚɛɨɬɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɡɞɟɥɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɨɫɬɚɧɨɜɢɬɶ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɨɞɧɨ ɢɡ ɬɪɟɯ ɪɟɲɟɧɢɣ:  

- ɉɨɫɬɚɜɳɢɤ ɜɵɩɨɥɧɹɟɬ ɡɚɦɟɧɭ ɧɟɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ;  

- ɇɟɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɞɟɥɢɹ ɞɨɪɚɛɚɬɵɜɚɸɬɫɹ;  
- ɇɟɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɩɨɫɥɟ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɡɚɫɬɪɨɣɳɢɤɨɦ (ɡɚɤɚɡɱɢɤɨɦ), ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ ɢ 
ɨɪɝɚɧɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɧɚɞɡɨɪɚ) ɩɨ ɟɝɨ ɤɨɦɩɟɬɟɧɰɢɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ.  
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɟɦɤɢ ɪɚɛɨɬ, ɫɤɪɵɜɚɟɦɵɯ ɩɨɫɥɟɞɭɸɳɢɦɢ ɪɚɛɨɬɚɦɢ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɟɤɬɧɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɨɮɨɪɦɥɹɸɬɫɹ ɚɤɬɚɦɢ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ.  

Ɉɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɧɚɞɡɨɪɚ) ɜɵɩɨɥɧɹɸɬ ɨɰɟɧɤɭ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɰɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɨɡɜɨɞɢɦɨɝɨ ɨɛɴɟɤɬɚ ɬɪɟɛɨɜɚɧɢɹɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɩɪɨɟɤɬɧɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, ɧɚɡɧɚɱɟɧɧɵɦ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɚ ɜ 
ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɨɫɥɟ ɜɜɨɞɚ ɟɝɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ.  

Ɉɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɧɚɞɡɨɪɚ) ɜɵɩɨɥɧɹɸɬ ɨɰɟɧɤɭ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɰɟɫɫɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɩɨ ɩɨɥɭɱɟɧɢɢ ɨɬ 
ɡɚɫɬɪɨɣɳɢɤɚ (ɡɚɤɚɡɱɢɤɚ) ɢɡɜɟɳɟɧɢɹ ɨ ɧɚɱɚɥɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.  

Ɉɰɟɧɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɚɤ ɩɪɨɞɭɤɰɢɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɹ ɢ 
ɢɦɭɳɟɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɨɤɪɭɠɚɸɳɟɝɨ ɧɚɫɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɤɪɭɠɚɸɳɟɣ 
ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ.  

ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɧɚɞɡɨɪɚ) ɩɨ 
ɢɡɜɟɳɟɧɢɸ ɢɫɩɨɥɧɢɬɟɥɹ ɪɚɛɨɬ ɦɨɝɭɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɜɨɢɦɢ 
ɩɨɥɧɨɦɨɱɢɹɦɢ ɜ ɩɪɨɰɟɞɭɪɚɯ ɨɰɟɧɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬ, 
ɫɤɪɵɜɚɟɦɵɯ ɩɨɫɥɟɞɭɸɳɢɦɢ ɪɚɛɨɬɚɦɢ, ɢ ɨɬɞɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɜ ɰɟɥɹɯ ɨɝɪɚɧɢɱɟɧɢɹ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɧɚɫɟɥɟɧɢɟ ɢ 
ɬɟɪɪɢɬɨɪɢɸ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɜɟɞɭɳɟɝɨɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɞɟɬɫɹ ɨɪɝɚɧɚɦɢ 
ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ 
(ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ ɢɧɫɩɟɤɰɢɹɦɢ ɢ ɬ.ɩ.) ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ.  
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ɉɪɢ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɩɪɢɟɦɤɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɴɹɜɥɟɧɵ ɞɨɤɭɦɟɧɬɵ:  

- ɂɫɩɨɥɧɢɬɟɥɶɧɵɟ ɱɟɪɬɟɠɢ;  
-Ɂɚɜɨɞɫɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɪɢɦɟɧɟɧɧɵɯ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ;  
- Ⱥɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ;  
- ɂɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɨɥɨɠɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ;  
- ɀɭɪɧɚɥɵ ɪɚɛɨɬ;  
- Ⱦɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 
ɇɚ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɞɭɬɫɹ:  
- Ɉɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ;  
- ɀɭɪɧɚɥ ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;  
- ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ;   
- ɀɭɪɧɚɥ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ;  
- ɀɭɪɧɚɥ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ;  
- ɀɭɪɧɚɥ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɡɚɳɢɬɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ.   
ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɢ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɩɪɢ ɦɨɧɬɚɠɟ ɤɨɧɫɬɭɤɰɢɣ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɢ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɩɪɢ ɦɨɧɬɚɠɟ 
ɤɨɧɫɬɪɭɤɰɢɣ  

№ ɩ/ɩ ɉɚɪɚɦɟɬɪ 
ɉɪɟɞɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ, 

ɦɦ 

Ʉɨɧɬɪɨɥɶ (ɦɟɬɨɞ, ɨɛɴɟɦ, 
ɜɢɞ ɪɟɝɢɫɬɪɚɰɢɢ) 

1 
Ɉɬɤɥɨɧɟɧɢɹ ɨɬɦɟɬɨɤ ɨɩɨɪɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɥɨɧɧɵ ɢ ɨɩɨɪ 
ɨɬ ɩɪɨɟɤɬɧɵɯ  

5 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɚɹ 
ɤɨɥɨɧɧɚ ɢ ɨɩɨɪɚ, 

ɝɟɨɞɟɡɢɱɟɫɤɚɹ 
ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ 

2 
Ɋɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɨɩɨɪɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɨɫɟɞɧɢɯ ɤɨɥɨɧɧ 
ɢ ɨɩɨɪ ɩɨ ɪɹɞɭ ɢ ɜ ɩɪɨɥɟɬɟ  

3 

3 
ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ ɢ ɨɩɨɪ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ 
ɜ ɨɩɨɪɧɨɦ ɫɟɱɟɧɢɢ 

5 

4 

Ɉɬɤɥɨɧɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ ɨɬ 
ɜɟɪɬɢɤɚɥɢ ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ 
ɩɪɢ ɞɥɢɧɟ ɤɨɥɨɧɧ, ɦɦ:  
4000 - 8000  
8000 - 16 000  
16 000 - 25 000  
25 000 - 40 000  

 
 
 

10 
12 
15 
20 

 

5 
Ɉɬɦɟɬɤɢ ɨɩɨɪɧɵɯ ɭɡɥɨɜ 

10 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɵɣ 

ɭɡɟɥ, ɠɭɪɧɚɥ ɪɚɛɨɬ 

6 
ɋɦɟɳɟɧɢɟ ɮɟɪɦ, ɛɚɥɨɤ ɪɢɝɟɥɟɣ 
ɫ ɨɫɟɣ ɧɚ ɨɝɨɥɨɜɤɚɯ ɤɨɥɨɧɧ ɢɡ 
ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ 

15 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɵɣ 
ɷɥɟɦɟɧɬ, ɝɟɨɞɟɡɢɱɟɫɤɚɹ 
ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.1 
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7 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɮɟɪɦ, 
ɛɚɥɨɤ, ɪɢɝɟɥɟɣ, ɩɨ ɜɟɪɯɧɢɦ 
ɩɨɹɫɚɦ ɦɟɠɞɭ ɬɨɱɤɚɦɢ 
ɡɚɤɪɟɩɥɟɧɢɹ 

15 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɤɚɠɞɵɣ 
ɷɥɟɦɟɧɬ, ɠɭɪɧɚɥ ɪɚɛɨɬ 

8 
ɋɦɟɳɟɧɢɟ ɨɫɢ ɩɨɞɤɪɚɧɨɜɨɣ 
ɛɚɥɤɢ ɫ ɩɪɨɞɨɥɶɧɨɣ 
ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɢ 

5 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ, ɧɚ 

ɤɚɠɞɨɣ ɨɩɨɪɟ, ɠɭɪɧɚɥ 
ɪɚɛɨɬ 

 
4.5 Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 
 
Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.2 
 

Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 
ɒɢɮɪ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝ
ɨ ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ 

Ɉɛɴɟɦ ɪɚɛɨɬ ɋɨɫɬɚɜ ɡɜɟɧɚ ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ 
ɪɚɛɨɱɢɯ, 
ɱɟɥ.-ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ
ɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ
, ɱɟɥ.-ɱ 

Ɂɚɬɪɚɬ
ɵ 
ɜɪɟɦɟɧ
ɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ȿ 1-5 ȼɵɝɪɭɡɤɚ ɫ 
ɬɪɚɧɫɩɨɪɬɚ 
ɤɨɥɨɧɧ, ɫɜɹɡɟɣ, 
ɮɟɪɦ  

100 ɬ 0,24 Ɇɚɲɢɧɢɫɬ 
4ɪ-1 
Ɍɚɤɟɥ-ɢɤ 2ɪ 
- 2 

5,4 2,7 1,29 0,65 

ȿ 1-9 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 1 ɷɥ-ɬ 10 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1,4ɪ-2, 
3ɪ-1 

3,5 0,7 35 7 

ȿ 5-1-9 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɞɨɛɚɜ. 
ɧɚ 1ɬ 

16,8 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1,5ɪ-1,4ɪ-
2, 3ɪ-1 

0,75 0,15 12,6 2,52 

ȿ 5-1-3 ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ 
ɫɛɨɪɤɚ 
ɩɨɥɭɮɟɪɦ ɜ 
ɮɟɪɦɵ 
ɩɪɨɥɟɬɨɦ 24ɦ 

1 ɷɥ-ɬ 5 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1,4ɪ-2, 
3ɪ-1 

2,9 0,58 14,5 2,9 
 

ȿ 5-1-3 ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ 
ɫɛɨɪɤɚ 
ɩɨɥɭɮɟɪɦ ɜ 
ɮɟɪɦɵ 
ɩɪɨɥɟɬɨɦ 24ɦ 

ɞɨɛɚɜ. 
ɧɚ 1ɬ 

8,55 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1,4ɪ-2, 
3ɪ-1 

0,87 0,17 7,4 1,45 

ȿ 5-1-6 Ɇɨɧɬɚɠ ɮɟɪɦ 1 ɷɥ-ɬ 5 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-1, 
3ɪ-1 

2,9 0,65 14,5 3,25 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.2 
 
ȿ 5-1-6 

Ɇɨɧɬɚɠ ɮɟɪɦ  ɞɨɛɚɜ. 
ɧɚ 1ɬ 

8,55 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ-1, 4ɪ-1, 
3ɪ-1 

0,53 0,11 4,53 0,95 

ȿ 5-1-6 Ɇɨɧɬɚɠ 
ɩɪɨɝɨɧɨɜ  

1 ɷɥ-ɬ 40 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 
3ɪ-1 

0,3 0,1 12 4 

ȿ 5-1-6 Ɇɨɧɬɚɠ 
ɩɪɨɝɨɧɨɜ  

ɞɨɛɚɜ. 
ɧɚ 1ɬ 

4,2 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 
3ɪ-1 

1 0,33 4,2 1,39 

ȿ 5-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ 
ɤɪɟɫɬɨɜɵɯ  

1 ɷɥ-ɬ 10 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 
3ɪ-1 

0,64 0,21 6,4 2,1 

ȿ 5-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ 
ɤɪɟɫɬɨɜɵɯ  

ɞɨɛɚɜ. 
ɧɚ 1ɬ 

5,1 Ɇɚɲɢɧɢɫɬ 
6ɪ-1 
Ɇɨɧɬɚɠɧɢɤ 
5ɪ-1, 4ɪ-1, 
3ɪ-1 

3 1 15,3 5,1 

ȿ 5-1-
19 

ɉɨɫɬɚɧɨɜɤɚ 
ɛɨɥɬɨɜ 

100ɲɬ 20 Ɇɨɧɬɚɠɧɢɤ 
4ɪ-1, 3ɪ-1 

11,5 - 245,3 - 

ȿ 22-1-
6 

Ɉɞɧɨɫɬɨɪɨɧɧɹɹ 
ɫɜɚɪɤɚ 
ɬɚɜɪɨɜɵɯ, 
ɭɝɨɥɤɨɜɵɯ ɢ 
ɧɚɯɥɟɫɬɨɱɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ: 
ɜɟɪɬɢɤɚɥɶɧɨɟ 

10ɦ 9,9 ɗɥɟɤɬɪɨɫɜɚɪ
ɳɢɤ 4ɪ-1, 
5ɪ-1 

7,3 - 72,27 - 

ȿ 22-1-
6 

Ɉɞɧɨɫɬɨɪɨɧɧɹɹ 
ɫɜɚɪɤɚ 
ɬɚɜɪɨɜɵɯ, 
ɭɝɨɥɤɨɜɵɯ ɢ 
ɧɚɯɥɟɫɬɨɱɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ: 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ  

10ɦ 10,5 ɗɥɟɤɬɪɨɫɜɚɪ
ɳɢɤ 4ɪ-1, 
5ɪ-1 

8,7 - 91,35 - 

 ɂɌɈȽɈ      536,64  
 
4.6  ɋɯɟɦɵ ɫɬɪɨɩɨɜɤɢ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ  
Ⱦɥɹ ɩɨɞɛɨɪɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɨɥɶɡɭɟɦɫɹ ɤɚɬɚɥɨɝɨɦ 

ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɜɵɛɢɪɚɟɦ ɤɨɦɩɥɟɤɬ 
ɨɞɧɨɬɢɩɧɨɣ ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, ɩɪɢɧɢɦɚɹ ɟɝɨ ɛɨɥɶɲɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. 
ɋɯɟɦɵ ɫɬɪɨɩɨɜɨɤ ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ, ɥɢɫɬ 5. 
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4.7  ȼɵɛɨɪ ɫɬɪɟɥɨɜɨɝɨ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ  
Ɇɨɧɬɢɪɭɟɦɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɨɧɬɚɠɧɨɣ ɦɚɫɫɨɣ, 

ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɨɣ ɢ ɬɪɟɛɭɟɦɵɦ ɜɵɥɟɬɨɦ ɫɬɪɟɥɵ. ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
ɩɪɨɢɡɜɟɞɟɧ ɩɭɬɟɦ ɧɚɯɨɠɞɟɧɢɹ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ɬɪɟɛɭɟɦɨɣ 
ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ (ɦɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ), ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ (ɦɨɧɬɚɠɧɚɹ 
ɦɚɫɫɚ) ɢ ɜɵɥɟɬɚ ɫɬɪɟɥɵ.  ɉɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ – 
ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɣ ɷɥɟɦɟɧɬ – ɮɟɪɦɚ, ɟɟ ɦɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 1,71 ɬ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɤɪɚɧ ɞɥɹ ɩɨɞɚɱɢ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɡɞɚɧɢɟ ɫ ɨɦɟɬɤɨɣ 
ɜɟɪɯɚ +10,700ɦ ɢ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 28,16ɯ24ɦ. 

Ⱦɥɹ ɫɬɪɨɩɨɜɤɢ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɪɨɩ 4ɋɄ10-10. 
Ɋɚɫɫɱɢɬɚɟɦ ɦɨɧɬɚɠɧɭɸ ɦɚɫɫɭ ɩɨ ɮɨɪɦɭɥɟ  
 
Ɇɦ=Ɇɷ+Ɇɝ                                                                                                           (4.1) 
 

ɝɞɟ Ɇɷ – ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ ɝɪɭɩɩɵ, ɬ;       
  Ɇɝ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɪɚɜɟɪɫɵ, 

ɫɬɪɨɩɵ, ɤɨɧɞɭɤɬɨɪɵ, ɥɟɫɬɧɢɰɵ ɢ ɬ.ɞ.), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɷɥɟɦɟɧɬɟ ɞɨ ɟɝɨ 
ɩɨɞɴɟɦɚ, ɬ. 

 
Ɇɦ =0,7+0,32=1,02 ɬ. 
 
Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 
 Hɤ=hɨ+hɡ+hɷ+hɝ ,                                                                                               (4.2)  
 

ɝɞɟ ho – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɦ;  

hɡ– ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ 
ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɜɧɵɦ 0,3 – 0,5ɦ; 

hɷ– ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ;  
hɝ– ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ), ɦ. 
 
Hɤ= 10,7+0,5+3,3+3 = 17,5 ɦ. 
 
ɇɟɨɛɯɨɞɢɦɚɹ ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ݈˔˕˓ = ௕+௕భ+௕మ+ுೖ−ℎˆℎˆ + ܾଷ,                                                                            (4.3) 

 
ɝɞɟ    b - ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ ɢɥɢ 
ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɪɚɜɧɵɣ 0,5 ɦ; 

b1 - ɩɨɥɨɜɢɧɚ ɞɥɢɧɵ (ɢɥɢ ɲɢɪɢɧɵ) ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 
b2 - ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ; 
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b3 - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ; 
 ݈˔˕˓ = ଴,ହ+଺+଴,ହ+ଵ଻,ହ+ଷଷ + Ͷ = ͳ͵,ʹɦ. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɜɵɛɢɪɚɟɦ ɤɪɚɧ, ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ 

ɤɨɬɨɪɨɝɨ ɧɟ ɦɟɧɶɲɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ. ɗɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɨɬɜɟɱɚɟɬ 
ɝɭɫɟɧɢɱɧɵɣ ɫɬɪɟɥɨɜɨɣ ɤɪɚɧ Ʉɋ5363. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ: 
− ɜɵɥɟɬ ɤɪɸɤɚ 15,2 ɦ.  
− ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɝɪɭɡɚ 21,4 ɦ.  
-         ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ  – 3,5 ɬ.  
 
4.8 ȼɟɞɨɦɨɫɬɶ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɲɢɧ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ 
 

Ɇɟɯɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ  ɫɩɟɰɢɚɥɶɧɵɯ  ɫɬɪɨɢɬɟɥɶɧɵɯ  ɪɚɛɨɬ ɞɨɥɠɧɚ  
ɛɵɬɶ  ɤɨɦɩɥɟɤɫɧɨɣ  ɢ  ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ  ɤɨɦɩɥɟɤɬɚɦɢ  ɫɬɪɨɢɬɟɥɶɧɵɯ  ɦɚɲɢɧ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, 
ɢɧɜɟɧɬɚɪɹ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɋɪɟɞɫɬɜɚ   ɦɚɥɨɣ   ɦɟɯɚɧɢɡɚɰɢɢ,   ɨɛɨɪɭɞɨɜɚɧɢɟ,   ɢɧɫɬɪɭɦɟɧɬ   ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ  ɨɫɧɚɫɬɤɚ,  ɧɟɨɛɯɨɞɢɦɵɟ  ɞɥɹ  ɜɵɩɨɥɧɟɧɢɹ  ɦɨɧɬɚɠɧɵɯ  ɪɚɛɨɬ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨɦɩɥɟɤɬɨɜɚɧɵ ɜ ɧɨɪɦɨɤɨɦɩɥɟɤɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.3 ɢ 
4.4. 

 
Ɍɚɛɥɢɰɚ 4.3 – ɉɟɪɟɱɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ  

ɢ  ɟɝɨ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  ɦɚɲɢɧɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ   

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 

ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟ
ɫɬɜɨ 

ȼɨɡɜɟɞɟɧɢɟ   ɤɚɪɤɚɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
 

 
Ʉɪɚɧ ɫɚɦɨɯɨɞɧɵɣ 

 
Ʉɋ5363 

 
1 

 
Ɍɚɛɥɢɰɚ 4.4 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ, ɢɧɫɬɪɭɦɟɧɬ, ɢɧɜɟɧɬɚɪɶ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ  

ɢ  ɟɝɨ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  ɦɚɲɢɧɵ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ   

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 

ɩɚɪɚɦɟɬɪ 

Ʉɨɥɢɱɟ
ɫɬɜɨ 

Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ 

ɋɬɪɨɩ ɫɬɚɥɶɧɨɣ Q=10ɬ 1 
ɋɬɪɨɩ ɤɚɧɚɬɧɵɣ Q=10ɬ 1 
ɉɨɞɫɬɪɨɩɨɤ Q=4ɬ 2 
ɉɨɞɤɥɚɞɤɢ ɩɨɞ ɤɚɧɚɬ  2 
ɉɨɝɪɭɠɧɨɣ ɡɚɦɨɤ Q=8ɬ 2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ  4.4 
 ɋɬɪɚɯɨɜɨɱɧɵɣ ɤɚɧɚɬ ȽɈɋɌ 12.4.107-82 1 

ȼɵɜɟɪɤɚ 

ɇɢɜɟɥɢɪ ɇɂ-3 2 
Ɍɟɨɞɨɥɢɬ 3Ɍ2Ʉɉ2 2 
Ɋɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

ȽɈɋɌ 7502-98 4 

ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 
ɍɋ2-II  

ȽɈɋɌ 9416-83 2 

Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ 

ȽɈɋɌ 7948-80 2 

 
ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɦɨɧɬɚɠɚ 

 

 

 

ɇɚɢɦɟɧɨɜɚ
ɧɢɟ 

ɤɨɧɫɬɪɭɤɰ
ɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ 

ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ 

ɗɫɤɢɡ Ƚɪɭɡɨɩɨɞ
ɴɟɦɧ, 

ɬ 

Ɇɚɫɫɚ, 
ɬ 

Ʉɨɥɨɧɧɚ 1.ɋɬɪɨɩ 2ɋɌ10-4 
 

 

1. 10 
 

0,095 

ɋɬɪɨɩɢɥɶɧ
ɚɹ ɮɟɪɦɚ 

1.  ɋɬɪɨɩ 4ɋɄ10-4 
 

 
 

1. 10 
 
 

0,095 
 
 

ɉɪɨɝɨɧ 1. ɋɬɪɨɩ 2ɋɌ10-4 
 

 

1. 10 0,095 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.6 

 
4.9 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɋɉ 49.13330.2012 

«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; ɋɉ 12-
1362002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. ɋɬɪɨɢɬɟɥɶɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ».   

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜɵɞɚɱɟɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɵ, ɨɛɭɜɢ ɢ 
ɞɪ.), ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɟ ɪɚɛɨɱɢɯ (ɨɝɪɚɠɞɟɧɢɹ, 
ɨɫɜɟɳɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ, ɡɚɳɢɬɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɬ.ɞ.), ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ.   

Ɋɚɛɨɱɢɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɢɬɚɧɢɹ ɢ 
ɨɬɞɵɯɚ. Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɩɟɰ.ɨɛɭɜɢ ɢ ɫɩɟɰ.ɨɞɟɠɞɟ. ȼɫɟ ɥɢɰɚ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɨɛɹɡɚɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɵɟ ɤɚɫɤɢ.   

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɟɤɬɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɩɪɟɞɵɞɭɳɚɹ ɨɩɟɪɚɰɢɹ 
ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ. 
Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɢɤɢ, ɩɪɨɲɟɞɲɢɟ ɫɩɟɰɢɚɥɶɧɨɟ 
ɨɛɭɱɟɧɢɟ ɢ ɨɡɧɚɤɨɦɥɟɧɧɵɟ ɫɨ ɫɩɟɰɢɮɢɤɨɣ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ.  

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɪɟɲɚɟɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɇɨɧɬɚɠɧɢɤɚɦ ɜɵɩɨɥɧɹɸɳɢɦ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɜɵɩɨɥɧɹɬɶ 
ɪɚɛɨɬɵ ɩɪɢ ɫɬɪɚɯɨɜɤɟ ɦɨɧɬɚɠɧɵɦɢ ɩɨɹɫɚɦɢ, ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɤ ɦɟɫɬɚɦ, 
ɭɤɚɡɚɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ. Ɇɨɧɬɚɠɧɵɣ ɩɨɹɫ ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɵɬɚɧ, ɢ 
ɢɦɟɬɶ ɛɢɪɤɭ. ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɪɚɛɨɬɟ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 
ɪɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɨɛɭɱɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɚɜɢɥɶɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ 
ɧɚ ɨɛɴɟɤɬɟ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢ ɦɚɫɬɟɪɚ. ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɝɪɚɠɞɟɧɵ 
ɨɩɚɫɧɵɟ ɡɨɧɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɚɛɨɬɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ.  

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɟɪɟɦɟɳɟɧɢɟ ɛɚɥɨɤ, ɪɢɝɟɥɟɣ (ɮɟɪɦ) 
ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɪɚɯɨɜɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
(ɨɬɬɹɠɟɤ) ɞɥɢɧɨɣ 6 ɦ ɢ ɞɢɚɦɟɬɪɨɦ 12 ɦɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɚɢɦɟɧɶɲɢɣ 

ɋɜɹɡɢ 1. ɋɬɪɨɩ 2ɋɌ-10-4 
 

 

1.10 
 

0,095 
 



82 

 

ɝɚɛɚɪɢɬ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɢɯ ɪɚɡɜɨɪɨɬ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɞɨɥɠɧɚ 
ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɟ, ɪɚɛɨɱɢɟ ɭɱɚɫɬɤɢ (ɦɟɫɬɚ) ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɵ ɡɧɚɤɚɦɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɩɢɫɹɦɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɮɨɪɦɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ Ɋ 12.4.026-2001.   

Ɋɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ ɩɨ 
ȽɈɋɌ Ɋ 50849-96 ɢ ɤɚɧɚɬɚɦɢ ɫɬɪɚɯɨɜɨɱɧɵɦɢ ɩɨ ȽɈɋɌ 12.4.107-82.   

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ,ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ 
ɩɨɞɯɨɞɵ ɤ ɧɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ12.1.046-85. 

  ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɪɚɧɚ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

- ɪɚɛɨɬɚɬɶ ɩɨ ɫɢɝɧɚɥɭ ɫɬɪɨɩɚɥɶɳɢɤɚ;  
- ɩɨɞɴɟɦ, ɨɩɭɫɤɚɧɢɟ, ɩɟɪɟɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɤɨɥɨɧɧ, ɛɚɥɨɤ 

ɢ ɬ.ɩ.), ɬɨɪɦɨɠɟɧɢɟ ɩɪɢ ɜɫɟɯ ɩɟɪɟɦɟɳɟɧɢɹɯ ɜɵɩɨɥɧɹɬɶ ɩɥɚɜɧɨ, ɛɟɡ ɪɵɜɤɨɜ;  
- ɦɨɧɬɚɠɧɵɟ ɷɥɟɦɟɧɬɵ ɜɨ ɜɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɧɹɬɵ ɧɟ 

ɦɟɧɟɟ ɱɟɦ ɧɚ 0,5 ɦ ɜɵɲɟ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɧɚ ɩɭɬɢ ɩɪɟɞɦɟɬɨɜ;  
- ɨɩɭɫɤɚɬɶ ɤɨɥɨɧɧɵ, ɛɚɥɤɢ ɢ ɞɪɭɝɢɟ ɦɨɧɬɚɠɧɵɟ ɷɥɟɦɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɢ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɞɥɹ ɧɢɯ ɦɟɫɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɭɫɬɨɣɱɢɜɨɟ ɢɯ ɩɨɥɨɠɟɧɢɟ ɢ ɥɟɝɤɨɫɬɶ ɢɡɜɥɟɱɟɧɢɹ ɫɬɪɨɩɨɜ. 

 
4.10  Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
ɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɤɨ - ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ:  
- Ɉɛɴёɦ ɪɚɛɨɬ, V, ɬ,  
 
V = 78,7 ɬ; 
 
- ȼɵɪɚɛɨɬɤɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ, ɇɜɪ, ɬ,  
 ʜ˅ы˓ = 𝑉்

,                                                                                                     (4.10) 

 
Ɍ- ɬɪɭɞɨёɦɤɨɫɬɶ, ɱɟɥ-ɫɦ,  
 ʜ˅ы˓ = ଻଼,଻଺଺,ଵ଻ = ͳ,ʹ ɬ; 

 
- ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ- 4ɞɧɟɣ; 
- Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ-20 ɱɟɥɨɜɟɤ. 
Ɍɚɛɥɢɰɭ ɫ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɥɢɫɬɟ 5 

ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
5.1 Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ 

ɜɨɡɜɟɞɟɧɢɸ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ «Ʉɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 
1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ ɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤ ». 

ɋɬɪɨɣɝɟɧɩɥɚɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɢ ɪɚɡɦɟɳɟɧɢɹ 
ɨɛɴɟɤɬɨɜ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɰɟɥɹɯ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ.  

ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ -  ɜɚɠɧɟɣɲɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɱɚɫɬɶ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɨɫɧɨɜɧɨɣ ɞɨɤɭɦɟɧɬ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɣ 
ɨɪɝɚɧɢɡɚɰɢɸ ɩɥɨɳɚɞɤɢ ɢ ɨɛɨɫɧɨɜɵɜɚɸɳɢɟ ɨɬɜɨɞ ɡɟɦɥɢ ɧɚ ɩɟɪɢɨɞ ɪɚɛɨɬ, 
ɨɛɴɟɦɵ ɢ ɡɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. 

 
5.2 ȼɵɛɨɪ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
 
ɉɨɞɛɢɪɚɟɦ ɤɪɚɧ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ – ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɣ 

ɷɥɟɦɟɧɬ – ɮɟɪɦɚ, ɟɟ ɦɚɫɫɚ ɜɦɟɫɬɟ ɫ ɝɪɭɡɨɡɚɯɜɚɬɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ 0,7 
ɬɨɧɧɵ.   

Ɋɚɫɱёɬ ɢ ɜɵɛɨɪ ɤɪɚɧɚ ɩɪɨɢɡɜɟɞёɧ ɜ ɪɚɡɞɟɥɟ 4. Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɹ 
ɩɪɢɧɹɬ ɤɪɚɧ Ʉɋ-5363. 

 
5.3 Ɋɚɡɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɢ ɤɪɚɧɚ ɞɨ ɛɥɢɠɚɣɲɟɣ ɜɵɫɬɭɩɚɸɳɟɣ 

ɱɚɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 В ൒ ܴ˒ˑ˅ + ݈˄ˈˊ,                                                                                             (5.1) 
 

ɝɞɟ ܴ˒ˑ˅ -  ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɤɪɚɧɚ;  ݈˄ˈˊ -  ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɩɪɢɧɢɦɚɟɦ 1ɦ. 
 В = ʹ,ʹ + ͳ = ͵,ʹ ˏ. 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜɟɞɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɤɪɚɧɨɦ Ʉɋ-5363 ɫ 4 ɫɬɨɹɧɤɢ 
ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ. Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ.  

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 
ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ.   

Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ 
ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ 
ɝɪɭɡɨɜ.   
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ȼ ɰɟɥɹɯ ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɞɟɣɫɬɜɭɸɳɢɟ 
ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɡɨɧɵ: ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ, ɡɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɤɪɚɧɨɦ, ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɤɪɚɧɚ.  

 
5.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ 
 
1. Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ. 
Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ 

ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. 
Ɋɚɞɢɭɫ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܴˏˊ = ˆܮ +  (5.2)                                                                                                 ,ݔ
 

ɝɞɟ Lɝ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ  ɦ; 
x – ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɨ 

ɡɞɚɧɢɹ, ɦ (ɩɨ ɬɚɛɥ. 3 ɊȾ 11-06-2007). 
 
Rɦз=2 + 4,6= 6,6 ɦ=7ɦ. 
 
2. Ɋɚɛɨɱɚɹ ɡɨɧɚ (ɡɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ). 
Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɢ, 

ɨɩɢɫɵɜɚɟɦɨɣ  ɤɪɸɤɨɦ ɤɪɚɧɚ. 
Ɋɚɞɢɭɫ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɚɜɟɧ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɜɵɥɟɬɭ ɤɪɸɤɚ 
 
Rɪ= ܴˍ௠௔௫=15,2ɦ. 
 
3. Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ 
Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ – ɦɟɫɬɨ ɜɨɡɦɨɠɧɨɝɨ ɩɚɞɟɧɢɹ ɝɪɭɡɚ ɩɪɢ 

ɩɟɪɟɦɟɳɟɧɢɢ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ܴ˒ˆ = ܴ˓ + Ͳ,ͷ ∙ ݈ˆ ,                                                                                       (5.3) 
 

ɝɞɟ ܴ˓ – ɪɚɞɢɭɫ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɦ; ݈ˆ – ɞɥɢɧɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ. 
 ܴ˒ˆ = ͳͷ,ʹ + Ͳ,ͷ ∙ ͸ = ͳͺ,ʹˏ. 
 
4. Ɉɩɚɫɧɚɹ ɡɨɧɚ 
Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ 

ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ ɩɚɞɟɧɢɢ.   
Ɋɚɞɢɭɫ ɨɩɚɫɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܴˑ˒ = ܴ˓ + Ͳ,ͷ ∙ Вˆ + ˆܮ + ˘,                                                                       (5.4) 
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ɝɞɟ Rɪ –  ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.3); 
ȼɝ – ɲɢɪɢɧɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ; 
Lɝ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.3) 
x – ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɪɢ ɩɚɞɟɧɢɢ ɝɪɭɡɚ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɟɝɨ ɤɪɚɧɨɦ, ɦ 

(ɬɚɛɥɢɰɚ 3. 15 ɊȾ11-06-2007), ɦ. 
 ܴˑ˒ = ͳͷ,ʹ + Ͳ,ͷ ∙ Ͳ,ͳͷ + ͸ + ͸,ʹͷ = ʹ͹,ͷ ɦ. 
 
5.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɞɨɪɨɝ 
 
Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 

ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ.  
ɉɨɫɬɨɹɧɧɵɟ ɩɨɞɴɟɡɞɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢɡ-ɡɚ 

ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɚɫɫɢɪɨɜɤɢ ɢ ɝɚɛɚɪɢɬɨɜ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭɫɬɪɚɢɜɚɸɬ ɜɪɟɦɟɧɧɵɟ 
ɞɨɪɨɝɢ. ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ - ɫɚɦɚɹ ɞɨɪɨɝɚɹ ɱɚɫɬɶ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɫɬɨɢɦɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɫɨɫɬɚɜɥɹɟɬ 1-2 % ɨɬ ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɞɴɟɡɞ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɤ ɩɥɨɳɚɞɤɚɦ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ, ɫɤɥɚɞɚɦ, ɛɵɬɨɜɵɦ 
ɩɨɦɟɳɟɧɢɹɦ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɦɚɤɫɢɦɚɥɶɧɨ 
ɢɫɩɨɥɶɡɭɸɬ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɞɨɪɨɝɢ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ 
ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ:  

- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ – 1 ɦ;  
- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ 1,5ɦ.  
ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɵɯ 3,5ɦ, ɞɜɭɩɨɥɨɫɬɧɵɯ – 6 ɦ. ɉɪɢ 

ɛɨɥɶɲɟɝɪɭɡɧɵɯ ɦɚɲɢɧɚɯ ɲɢɪɢɧɭ ɭɜɟɥɢɱɢɜɚɸɬ ɞɨ 8ɦ.  
Ⱦɥɢɧɚ ɪɚɡɝɪɭɡɨɱɧɨɣ ɩɥɨɳɚɞɤɢ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 

ɚɜɬɨɦɚɲɢɧ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɬɨɹɳɢɯ ɩɨɞ ɪɚɡɝɪɭɡɤɨɣ, ɢɯ ɝɚɛɚɪɢɬɨɜ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 15 - 45 ɦ.  

Ɋɚɞɢɭɫɵ ɡɚɤɪɭɝɥɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɡɚɜɢɫɹɬ ɨɬ ɝɚɛɚɪɢɬɚ ɝɪɭɡɨɜ ɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɢɯ ɞɨɫɬɚɜɤɢ, ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 12 - 18 ɦ.  

 
5.6 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɜɪɟɦɟɧɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ, 

ɠɢɥɵɯ, ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɱɢɫɥɨ ɪɚɛɨɬɚɸɳɢɯ 

ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. ȼɫɟɝɨ ɪɚɛɨɬɚɸɳɢɯ – 30 ɱɟɥɨɜɟɤ (100%). ɑɢɫɥɨ 
ɪɚɛɨɱɢɯ ɤɚɞɪɨɜ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɫɨɫɬɚɜɥɹɟɬ 26 ɱɟɥɨɜɟɤ (85%). 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɚɞɪɚɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 - ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɚɞɪɚɯ 
N 
ɩ/
ɩ 

Ʉɚɬɟɝɨɪɢɹ 
ɪɚɛɨɬɚɸɳɢɯ 

ɍɞɟɥɶɧɵɣ 
ɩɪɨɰɟɧɬ 

ɪɚɛɨɬɚɸɳɢ
ɯ, % 

ɑɢɫɥɟɧɧɨɫɬɶ 
ɪɚɛɨɬɚɸɳɢ, 

ɱɟɥ. 

ɂɡ ɧɢɯ ɡɚɧɹɬɨ ɜ ɧɚɢɛɨɥɟɟ 
ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ 

ɉɪɨɰɟɧɬ ɨɛɳɟɝɨ 
ɱɢɫɥɚ 

ɪɚɛɨɬɚɸɳɢɯ 

ȼɫɟɝɨ, ɱɟɥ. 

A Ȼ 1 2 3 4 
1 Ɋɚɛɨɱɢɟ 77,8 21 80 % 17 
2 ɂɌɊ 7,4 2 70% 2 
3 ɋɥɭɠɚɳɢɟ 7,4 2 70% 2 
4 ɆɈɉ ɢ ɨɯɪɚɧɚ 7,4 2 70% 2 

 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 
Fɬɪ = N ∙ Fɧ,                                                                                                    (5.5) 
 

ɝɞɟ N – ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ (ɪɚɛɨɬɚɸɳɢɯ),ɱɟɥ; 
Fɧ – ɧɨɪɦɚ ɩɥɨɳɚɞɢ, ɦ2, ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɪɚɛɨɬɚɸɳɟɝɨ). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 
N, 

ɱɟɥ. 

S, ɦ2 Ɍɢɩ ɛɵɬ. 
ɩɨɦɟɳɟɧɢɹ 

S, ɦ2 Ʉɨɥ-
ɜɨ 

ɡɚɞɧɢɣ 
ɧɚ 1 
ɱɟɥ 

ɪɚɫɱɟ
ɬɧɚɹ 

S 
ɨɞɧɨɝɨ 

ɜɫɟɯ 

Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 
1 Ƚɚɪɞɟɪɨɛɧɚɹ 17 0,9 15,3 3ɯ6ɯ2,4 18 18 1 
2 ɍɦɵɜɚɥɶɧɹ 16 0,05 0,8 2ɯ2ɯ2,4 4 4 1 
3 Ⱦɭɲɟɜɚɹ 16 0,2 3,2 2ɯ4ɯ2,4 8 8 1 
4 ɋɭɲɢɥɶɧɹ 16 0,2 3,2 2ɯ2ɯ2,4 8 8 1 
5 Ɍɭɚɥɟɬ 16 0,07 1,12 1,5ɯ4ɯ2,4 6 6 1 

6 

ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɨɛɨɝɪɟɜɚ, 
ɨɬɞɵɯɚ ɢ 

ɩɪɢɟɦɚ ɩɢɳɢ 

16 

0,8 ɧɚ 
20% 
ɪɚɛ-
ɳɢɯ 

2,6 2ɯ2ɯ2,4 4 4 1 

ɋɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 
7 ɉɪɨɪɚɛɫɤɚɹ 4 24 ɧɚ 5 19,2 420-01-03 24 24 1 

8 Ʉɉɉ 1 7 ɧɚ 1 7 2ɯ4ɯ2,4 8 8 1 

9 Ɇɨɣɤɚ ɤɨɥɟɫ - - - - - - 1 
 
 
5.7 Ɋɚɫɱɟɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ɜɟɞɭɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
- ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɯɪɚɧɢɦɵɯ ɪɟɫɭɪɫɨɜ; 
- ɜɵɛɢɪɚɸɬ ɦɟɬɨɞ ɯɪɚɧɟɧɢɹ (ɨɬɤɪɵɬɵɣ, ɡɚɤɪɵɬɵɣ); 
- ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɥɨɳɚɞɶ ɩɨ ɜɢɞɚɦ ɯɪɚɧɟɧɢɹ; 
- ɜɵɛɢɪɚɸɬ ɜɢɞ ɫɤɥɚɞɨɜ; 
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- ɪɚɡɦɟɳɚɸɬ ɢ ɩɪɢɜɹɡɵɜɚɸɬ ɫɤɥɚɞɵ ɤ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ; 
- ɪɚɡɦɟɳɚɸɬ ɞɟɬɚɥɢ ɧɚ ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ. 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ ɩɨɞɥɟɠɚɳɢɯ ɯɪɚɧɟɧɢɸ ɧɚ ɫɤɥɚɞɚɯ: 
 

21 kkТ
Т

P
P ɧ

ɨбщ =
   

 
ɝɞɟ     Ɋɨɛɳ – ɨɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɩɨɬɪɟɛɥɟɧɢɹ, ɞɧ. 
Ɍɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɚ, ɞɧ. 
k1 = 1.1-1.5 ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɧɚ 

ɫɤɥɚɞ. 
k1 = 1.1-1.3 ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

V

P
F =

          
ɝɞɟ      P - ɨɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

V – ɧɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɧɚ 1ɦ2 ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ. 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ, ɜɤɥɸɱɚɹ ɩɪɨɯɨɞɵ. 
 


F

S =
 

ɝɞɟ      ȕ-  ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ. 
Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 - Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ 
ɇɚɢɦɟɧɨɜ

ɚɧɢɟ 
ɢɡɞɟɥɢɣ, 

ɦɚɬɟɪɢɚɥɨ
ɜ ɢ 

ɤɨɧɫɬɪɭɤɰ
ɢɣ 

Ɍɢɩ 
ɫɤɥɚɞ

ɚ 

ȿɞ. 
ɢɡɦ. 

Ɋɨɛɳ 
Ɍ, 
ɞɧ 

Tɧ, 
ɞɧ 

Ʉɨɷ
ɮɮ. 

Ɋ ß V 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ 

ɫɤɥɚɞɚ S, ɦ2 Ʉ1*Ʉ
2 

ɋɷɧɞɜɢɱ-
ɩɚɧɟɥɢ 

ɡ ɦ3 513,
6 

3 
5 1,43 727,3 0,6 2,2 550,9 

ȼɫɟɝɨ : 
 

 
 

 
     

550,9 
 

 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɫɤɥɚɞɟ ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɲɬɚɛɟɥɹ ɜɵɫɨɬɨɣ 

1,5ɦ. Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɯɨɞɵ ɲɢɪɢɧɨɣ 1ɦ.  ɇɢɠɧɢɣ 
ɪɹɞ ɢɡɞɟɥɢɣ ɜ ɲɬɚɛɟɥɹɯ ɭɤɥɚɞɵɜɚɸɬ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ, ɚ ɩɨɫɥɟɞɭɸɳɢɟ 
ɪɹɞ - ɧɚ ɩɪɨɤɥɚɞɤɢ ɢɡ ɛɪɭɫɶɟɜ 8ɯ8ɫɦ.  

ɉɚɧɟɥɢ «ɋɷɧɞɜɢɱ» ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɲɬɚɛɟɥɹ ɜɵɫɨɬɨɣ 2,4ɦ.  
ɉɪɢɧɢɦɚɟɦ: 
-ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ- 270ɦ2; 
-ɩɥɨɳɚɞɶ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ- 930ɦ2; 
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5.8 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɜɵɛɨɪ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ 

 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼ·Ⱥ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɩɟɪɢɨɞ 

ɜɵɩɨɥɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɮɨɪɦɭɥɟ 
 ܲ = ௫ܮ ∙ ቀΣKభ∙Pˏୡoୱ ாభ + ΣKଶ ∙ Pˑ .˅. + Σܭଷ ∙ Pˑ .˅. + Σܭସ ∙ P̝ ˅ቁ        

                                                          
ɝɞɟ     Lx = 1,05 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ; 

Рɦ - ɫɭɦɦɚ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ 
(ɬɪɚɦɛɨɜɤɢ, ɜɢɛɪɚɬɨɪɵ ɢ ɬ.ɞ.); 

Рɨ.ɜ - ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɜɧɭɬɪɟɧɧɢɯ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, 
ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɝɪɟɜɚ (ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɱɢɯ, ɡɞɚɧɢɹ 
ɫɤɥɚɞɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ); 

Рɨ.ɧ - ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɬɟɪɪɢɬɨɪɢɢ; 
Рɫɜ - ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
cosE1 = 0,7 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
К1 = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
К2 = 0,8 - ɬɨ ɠɟ, ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ; 
К3 = 0,9 - ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 
К4 = 0,6 - ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

Ɍɚɛɥɢɰɚ 5.4 – ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɨɜ ɬɪɟɛɭɟɦɵɯ ɦɨɳɧɨɫɬɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɧɚ 
ɟɞ. ɢɡɦ., ɤȼɬ 

Ʉɫ 
Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ 

ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ: 
Ʉɨɦɩɪɟɫɫɨɪ ɩɟɪɟɞɜɢɠɧɨɣ ɲɬ 4 0,27 0,5/0,7 0,54 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɚɪɨɱɧɵɣ ɲɬ 2 19,4 0,5/0,7 23,3 

Ⱦɪɟɥɶ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɲɬ 4 1 0,5/0,7 2 
Ƚɚɣɤɨɜɟɪɬ «Hammer» ɲɬ 2 1 0,5/0,7 1 
ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ 
ȼɧɭɬɪɟɧɧɢɟ ɪɚɛɨɬɵ ɦ2 576 0,015 0,8 6,9 
Ȼɵɬɨɜɨɣ ɝɨɪɨɞɨɤ ɦ2 80 0,015 0,8 1 
ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 
Ɍɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦ2 9378 0,0002 0,9 1,7 
ɉɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ 
Ɉɫɧɨɜɧɵɟ ɤɦ 0,4 5 0,9 1,8 
Ɉɛɳɚɹ ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ 38,24 *1,05=40,15 ɤȼɬ 

 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ Ɋ=40,15 ɤȼɬ. 
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ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɬɢɩɚ ɄɌɉ-150-10, ɦɨɳɧɨɫɬɶ 
ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ, ɬ.ɤ. ɧɟ ɜɫɟ ɷɥɟɤɬɪɨɩɨɬɪɟɛɢɬɟɥɢ ɛɵɥɢ ɭɱɬɟɧɵ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ݊ = ௠∙ா∙ௌ௉ˎ                                                                                                      

 
ɝɞɟ     m – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɜɟɬɨɜɭɸ ɨɬɞɚɱɭ ɢɫɬɨɱɧɢɤɨɜ 

ɫɜɟɬɚ; 
ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ; 
S – ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ; ܲˎ  – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ.   
Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɉɁɋ-45 ɦɨɳɧɨɫɬɶɸ Ɋ=0,25 ȼɬ/ɦ2. 
Ɇɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ  Ɋɥ= 1500ȼɬ. 
Ɉɫɜɟɳɟɧɧɨɫɬɶ ȿ = 2 ɥɤ. 
ɉɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ S =9378 ɦ2. 
 ݊ = ଴,ଶହ∙ଶ∙ଽଷ଻଼ଵହ଴଴ = ͵,ͳʹ. 

 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 4 ɩɪɨɠɟɤɬɨɪɨɜ. 
ȼ ɤɚɱɟɫɬɜɟ Ʌɗɉ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨɡɞɭɲɧɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 
 
5.9 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜɵɛɨɪ 

ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ  

 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ Qɬp, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ Qɩɪɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ Qxɨɡ ɧɭɠɞɵ.  
 
Qɬp = Qɩɪ + Qxɨɡ+Qɩ.ɝ.                                                                                                      
 

ɝɞɟ      Qɩɪ - ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 
Qxɨɡ - ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ; 
Qɩ.ɝ. - ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 

,
3600

чɩɩ
ɧɩɪ t

КПqКQ =                                                                                                                  

 
ɝɞɟ     qɩ = 500ɥ - ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ (ɡɚɩɪɚɜɤɚ ɢ 
ɦɵɬɶɟ ɦɚɲɢɧ ɢ ɬ.ɞ.); 

ɉɩ – ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ 
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ɫɦɟɧɭ; 
Кɱ = 1,5 -ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 
t = 8 ɱ - ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ; 
Кɧ = 1,2 -ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɭɱɬɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ. 
 ܳɩɪ = ͳ,ʹ ହ଴଴·ଶ·ଵ,ହଷ଺଴଴·଼ = Ͳ,Ͳ͸ˎ/˔. 

 
Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

,
60

·П
3600

·К·П

1

ддчɪx
хɨз t

q

t

q
Q +=                                                                                                       

 
ɝɞɟ    qx- 15 ɥ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ 
ɪɚɛɨɬɚɸɳɟɝɨ; 

ɉɪ -ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ  17 ɱɟɥ; 
Кɱ = 2 - ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ; 
qɞ = 30 ɥ - ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɢɟɦ ɞɭɲɚ ɨɞɧɢɦ ɪɚɛɨɬɚɸɳɢɦ; 
ɉɞ -ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ (ɞɨ 80 % ɉɞ); 
t1 = 45 ɦɢɧ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɜɨɣ ɭɫɬɚɧɨɜɤɢ; 
t = 8 ɱ - ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ. 
 ܳɯɨɡ = ଵହ·ͳ͹·2

3600·଼ + ଷ଴·ሺଵ଻·0,8ሻ
60·ସହ = Ͳ,ͳ͹ˎ/˔. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Qɩɨɠ = 2·5=10 ɥ/ɫ. 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ, ɩɨɥɭɱɚɟɦ 
 
Qɬp = Qɩɪ + Qxɨɡ+Qɩɨɠ= 0,06 + 0,17 + 10 = 10,23 ɥ/ɫ. 
 
ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɞɢɚɦɟɬɪ 

ɜɨɞɨɩɪɨɜɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 
ܦ  = ͸͵,ʹͷ ∙ √ொ˓˃˔˚𝜋∙௩ ܦ                                                                                                                  = ͸͵,ʹͷ ∙ √ ଵ଴,ଶଷଷ,ଵସ∙଴,଻ = ͳ͵͸,͸ʹˏˏ. 

 
ɉɨ ȽɈɋɌ 10704-91 «Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ ɩɪɹɦɨɲɨɜɧɵɟ. 

ɋɨɪɬɚɦɟɧɬ», ɩɪɢɧɢɦɚɟɦ ɬɪɭɛɵ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 152 ɦɦ. 
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5.10 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ 
 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ, ɦ3/ɦɢɧ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ ܳ = ͳ,Ͷ ∑ ݍ ∙ К଴                                                                                                                 
ɝɞɟ      ∑  ;ɨɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɡɞɭɯɟ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬɚ - ݍ
Кo -ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬɚ 

- 0,9. 
ɉɪɢɧɢɦɚɟɦ ɤɪɚɫɤɨɪɚɫɩɵɥɢɬɟɥɶ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ 

ɜɨɡɞɭɯɟ ɫɨɫɬɚɜɥɹɟɬ 0,1 ɥ/ɦɢɧ. 
Q=4∙1,4∙0,1∙0,9=0,5 ɦ3/ɦɢɧ. 
 
5.11 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
 
ɇɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɡɚɩɪɟɳɚɟɬɫɹ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɫɜɟɞɟɧɢɟ (ɜɵɪɭɛɤɚ) ɞɪɟɜɟɫɧɨ -
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɡɚɫɵɩɤɚ ɝɪɭɧɬɨɦ ɤɨɪɧɟɜɵɯ ɲɟɟɤ ɢ 
ɫɬɜɨɥɨɜ ɪɚɫɬɭɳɢɯ ɞɟɪɟɜɶɟɜ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɚɛɨɬ ɩɨɱɜɟɧɧɵɣ ɫɥɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɫɧɢɦɚɟɬɫɹ ɢ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ.  

ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɞɨɪɨɠɧɵɯ 
ɩɥɢɬ. ɉɪɨɟɡɞɵ, ɩɪɨɯɨɞɵ, ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɭɛɢɪɚɬɶɫɹ ɨɬ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɚ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɩɨɥɢɜɚɬɶɫɹ ɜɨɞɨɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɢɜɨɱɧɵɯ ɦɚɲɢɧ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɞɨɪɨɠɧɵɟ ɩɥɢɬɵ ɞɟɦɨɧɬɢɪɭɸɬɫɹ 
ɢ ɜɵɜɨɡɹɬɫɹ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɫɤɥɚɞɢɪɭɸɬɫɹ ɫ 
ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚɯ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ ɩɨɫɥɟɞɭɸɳɟɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɞɨɪɨɠɧɵɯ ɩɥɢɬ ɧɚ ɞɪɭɝɨɦ (ɢɯ) ɦɟɫɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ɇɚ ɜɵɟɡɞɚɯ ɫɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɦɟɫɬɨ ɩɨɞ ɦɨɣɤɭ 
ɤɨɥɟɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɜɟɞɭɳɢɯ ɫɜɨɢ ɪɚɛɨɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ. Ⱦɥɹ ɫɛɨɪɚ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɜ ɛɵɬɨɜɨɦ ɝɨɪɨɞɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɦɭɫɨɪɚ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ: 

– ɫɨɛɥɸɞɚɬɶ ɫɬɪɨɝɢɣ ɝɪɚɮɢɤ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɜɵɛɪɨɫɚɦɢ; 

– ɫɬɚɪɚɬɶɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ ɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɬɟɯɧɢɤɭ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɧɚ ɷɥɟɤɬɪɨɬɹɝɟ.  

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ 
ɪɚɛɨɬɚɸɬ ɧɚ ɞɜɢɝɚɬɟɥɹɯ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ ɨɪɨɲɚɬɶ ɩɨɱɜɟɧɧɵɣ 
ɫɥɨɣ ɦɚɫɥɚɦɢ ɢ ɝɨɪɸɱɢɦɢ. 
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5.12 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ  
 
Ɉɩɚɫɧɵɟ ɡɨɧɵ ɪɚɛɨɬɵ ɤɪɚɧɚ ɨɝɨɪɨɠɟɧɵ ɢ ɨɛɨɡɧɚɱɟɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɡɧɚɤɚɦɢ.  
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɛɟɡɨɩɚɫɧɵɟ ɩɭɬɢ 

ɞɜɢɠɟɧɢɹ ɞɥɹ ɩɟɲɟɯɨɞɨɜ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 
ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɫɟ ɨɩɚɫɧɵɯ ɡɨɧ ɪɚɛɨɬ 

ɤɪɚɧɚ. 
Ɍɭɚɥɟɬɵ ɪɚɡɦɟɳɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ 

ɭɞɚɥɟɧɧɨɝɨ ɦɟɫɬɚ ɜɧɟ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɦ. 
Ɇɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ.  
ɇɚ ɜɫɟɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɫɨɡɞɚɧɵ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ 

ɨɬɞɵɯɚ, ɤɨɬɨɪɵɟ ɢɫɤɥɸɱɚɸɬ ɩɨɪɚɠɟɧɢɟ ɥɸɞɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɢ ɞɪɭɝɢɦɢ 
ɨɱɚɝɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ.  

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɩɪɨɯɨɞɵ ɥɸɞɟɣ, ɦɟɫɬɚ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɨɫɟɳɟɧɵ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ.   

ȼɫɹ ɫɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɩɨɠɚɪɧɵɦɢ ɩɨɫɬɚɦɢ ɫɨ ɜɫɟɦ 
ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. Ɍɚɤɠɟ 
ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɥɢɱɢɟ ɩɨɠɚɪɧɵɯ 
ɝɢɞɪɚɧɬɨɜ.   

 
 5.13 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
 
 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɴɟɤɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 

ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ ɥɢɫɬɟ 6. 
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
6.1 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 

ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ (ɉɪɢɥɨɠɟɧɢɟ ȼ) ɫɨɫɬɚɜɥɟɧ ɧɚ ɦɨɧɬɚɠ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ 
ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɛɚɡɢɫɧɨ - ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ. 
ȼɟɥɢɱɢɧɚ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɟɧɚ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɮɟɞɟɪɚɥɶɧɵɯ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɞɟɤɫɚ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.  

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɟɧ ɥɨɤɚɥɶɧɵɣ 
ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɨɥɶɡɭɹ ɫɦɟɬɧɨ-ɧɨɪɦɚɬɢɜɧɭɸ 
ɛɚɡɭ 2001 ɝɨɞɚ (ɎȿɊ), ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɫɱɟɬɨɦ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɰɟɧɵ 1 ɤɜɚɪɬɚɥɚ 2019 ɝɨɞɚ. ɂɧɞɟɤɫɵ ɢɧɮɥɹɰɢɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɟɠɟɤɜɚɪɬɚɥɶɧɨ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ ɤ 
ɛɚɡɨɜɵɦ ɰɟɧɚɦ ɧɚ 01.01.2001. ɇɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɞɥɹ ɋɆɊ ɭɫɬɚɧɨɜɥɟɧ 
ɢɧɞɟɤɫ 8,05 ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɩɪɨɱɢɟ ɨɛɴɟɤɬɵ, ɢɡ ɩɢɫɶɦɚ Ɇɢɧɫɬɪɨɹ 
Ɋɨɫɫɢɢ ɨɬ 22.01.2019 № 1408-Ʌɋ/09 «Ɉɛ ɢɧɞɟɤɫɚɯ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɢɧɞɟɤɫɚɯ 
ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɧɵɯ ɢ ɢɡɵɫɤɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɢ ɢɧɵɯ 
ɢɧɞɟɤɫɚɯ ɧɚ I ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ». 

Ɋɚɡɦɟɪ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬ ɜ ɪɚɡɦɟɪɟ 106 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ 
ɬɪɭɞɚ (Ⱦɚɥɟɟ – ɎɈɌ) ɩɨ ɆȾɋ 81 – 33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

Ɋɚɡɦɟɪ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢɧɹɬ ɜ ɪɚɡɦɟɪɟ 65 % ɨɬ ɎɈɌ ɩɨ                           
ɆȾɋ 81 – 25.2001 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ 
ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ:  
− ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɚɡɪɚɛɨɬɤɭ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 1,8 % ɫɨɝɥɚɫɧɨ Ƚɋɇ 81 – 05 – 01 – 2001 «ɋɛɨɪɧɢɤ 
ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ»; 

− ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɫɨɫɬɚɜɥɹɸɬ 4,5 % ɫɨɝɥɚɫɧɨ Ƚɋɇ 81 – 05 – 02 – 2007 «ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɋɆɊ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ»; 

− ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 
ɛɨɥɟɟ    2 % ɫɨɝɥɚɫɧɨ ɆȾɋ 81 – 35.2004 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɟ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (Ⱦɚɥɟɟ – ɇȾɋ) ɫɨɫɬɚɜɥɹɟɬ 20 % ɨɬ 
ɫɭɦɦɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜɫɟɯ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɜɤɥɸɱɚɹ 
ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ. 

ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ 
ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ 

ɗɥɟɦɟɧɬɵ ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, %  

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 2 450 482,33 72,64 
ɜ ɬɨɦ ɱɢɫɥɟ:    
ɦɚɬɟɪɢɚɥɵ 2 282 020,10 67,65 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 86 442,20 2,56 
ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 82 020,03 2,43 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 86 941,23 2,58 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 53 313,02 1,58 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 220 435,93 6,53 
ɇȾɋ 562 234,5 16,67 
ɂɌɈȽɈ 3 373 406,99 100,00 

  
 ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ 
ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1 
 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 

ɦɨɧɨɥɢɬɧɨɣ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 
 
ɇɚɢɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɫɨɫɬɚɜɥɹɟɬ – 

67,65%. ɇɚɢɦɟɧɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ – 1,58 %. 
 
ɂɬɨɝɨɜɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 

ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ 
ɤɚɪɬɨɮɟɥɹ  ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ ɫɨɫɬɚɜɢɥɚ 3 373 407,01 ɪɭɛɥɟɣ. 
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6.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɫɬɚɜɥɹɸɬ 
ɨɫɧɨɜɭ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɥɭɠɚɬ 
ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
ɩɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ 
ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ ɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

1 2 3 
1. Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 675,84 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ ɲɬ 1 
ȼɵɫɨɬɚ ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦ 8 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɜɫɟɝɨ ɦ3 7231,49 

Ɋɚɛɨɱɚɹ ɩɥɨɳɚɞɶ ɦ2 621,5 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɦ2 675,84 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  1,09 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  10,7 

2. ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   
Ɉɛɳɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
ȼ ɬɨɦ ɱɢɫɥɟ ɫɬɨɢɦɨɫɬɶ ɋɆɊ, ɪɭɛ 

 3 373 407,01 
 

2 590 736,56 
3. ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ   

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 

ɱɟɥ - ɱɚɫ 
986,53 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɧɚ 1ɦ2 ɩɥɨɳɚɞɢ (ɨɛɳɟɣ) 

ɱɟɥ - ɱɚɫ 1,46 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱ ɪɭɛ/ɱɟɥ.ɱ 2 626,11 
 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɩɨɥɟɡɧɨɣ 

ɩɥɨɳɚɞɢ ɤ ɨɛɳɟɣ ɩɨ ɮɨɪɦɭɥɟ 
 

 К˒ˎ = ௌ˒ˑˎௌˑ˄щ = ଺଻ହ,଼ସ଺ଶଵ,ହ = ͳ,Ͳͻ                                                                          (6.1) 

 
ɝɞɟ Sɩɨɥ – ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2; 

Sɨɛщ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ, ɦ2. 



96 

 

Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ ɡɞɚɧɢɹ ɤ 
ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɩɨ ɮɨɪɦɭɥɟ 

 

 Кˑ˄ = V˔˕˓ୗ˒ˑˎ = ଻ଶଷଵ,ସଽ଺଻ହ,଼ସ = ͳͲ,͹                                                                          (6.2) 

 
ɝɞɟ Vɫɬɪ – ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɦ3; 

Sɩɨɥ – ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, ɦ2. 
ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ȼɧɚ 1 ɱɟɥ.-ɱ, ɪɭɛ./ɱɟɥ.-ɱ., ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 В = ʠ˔ˏ˓ʡЗʝ˔ˏ = ʹͷͻͲ͹͵͸,ͷ͸ͻͺ͸,ͷ͵ = ʹ͸ʹ͸,ͳͳ ɪɭɛ/ɱɟɥ – ɱɚɫ                                           (6.4) 

 
ɝɞɟ    ɋɫɦɪ - ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɢɬɨɝɚɦ ɫɦɟɬɵ, ɪɭɛ.; 

ɌɁɈɫɦ - ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɦɟɬɟ, ɱɟɥ.-ɱ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ. 
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ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ 

ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ ɜ 
Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ. Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɪɚɛɨɬɚɧɵ ɜɫɟ ɨɫɧɨɜɧɵɟ ɜɨɩɪɨɫɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ ɫɥɟɞɭɸɳɢɟ: 

- ɪɚɡɦɟɪɵ  ɜ ɨɫɹɯ 28,16 ɯ 24 ɦ; 
- ɷɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ – 1 ɷɬɚɠɚ, ɛɟɡ ɩɨɞɜɚɥɚ ɢ ɱɟɪɞɚɤɚ; 
- ɤɚɪɤɚɫ – ɦɟɬɚɥɥɢɱɟɫɤɢɣ; 
- ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ – ɩɚɧɟɥɢ «ɋɷɧɞɜɢɱ», ɬɨɥɳɢɧɨɣ 15 ɦɦ; 
- ɜɵɫɨɬɚ ɡɞɚɧɢɹ 10,7ɦ. 
ȼ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ, ɤɪɨɜɥɢ, ɩɪɢɜɟɞɟɧɧɵɣ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
Ɍɚɤɠɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɮɟɪɦɵ ɢ ɤɨɥɨɧɧɵ.     
ɉɪɨɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ 

ɡɚɥɨɠɟɧɢɹ ɢ ɧɚ ɡɚɛɢɜɧɵɯ ɫɜɚɹɯ. 
ɋɪɚɜɧɢɜɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɜɭɯ ɜɢɞɨɜ ɮɭɧɞɚɦɟɧɬɨɜ, ɞɟɥɚɟɦ 

ɜɵɜɨɞ, ɱɬɨ ɜ ɡɚɞɚɧɧɵɯ ɢɧɠɟɧɟɪɧɨ - ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɧɚɝɪɭɡɤɚɯ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ, ɬ.ɤ. ɨɧ 
ɞɟɲɟɜɥɟ ɢ ɦɟɧɟɟ ɬɪɭɞɨɟɦɨɤ, ɱɟɦ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ. 

Ȼɵɥɢ ɢɡɭɱɟɧɵ ɬɢɩɨɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɚɪɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɢ ɧɚ ɢɯ ɨɫɧɨɜɚɧɢɢ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɦɚɝɚɡɢɧɚ. 

Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ. ȼ ɯɨɞɟ ɟɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɛɵɥɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ 
ɫɤɥɚɞɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɛɵɬɨɜɨɣ ɝɨɪɨɞɨɤ, ɩɭɧɤɬ ɦɨɣɤɢ ɤɨɥɟɫ, Ʉɉɉ, 
ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ, ɜɪɟɦɟɧɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɚ ɬɚɤɠɟ ɛɵɥ ɩɨɞɨɛɪɚɧ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɣ ɦɟɯɚɧɢɡɦ – ɤɪɚɧ ɚɜɬɨɦɨɛɢɥɶɧɵɣ Ʉɋ5363.  

Ɍɚɤɠɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɞɚɧɧɵɯ ɪɚɛɨɬ ɜ ɰɟɧɚɯ I ɤɜɚɪɬɚɥɚ 
2019 ɝɨɞɚ ɫɨɫɬɚɜɢɥɚ 3 373 406,99ɪɭɛɥɟɣ. 

ȼ ɰɟɥɨɦ, ɨɰɟɧɢɜɚɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɨɛɴɟɤɬ ɚɤɬɭɚɥɟɧ ɢ 
ɪɟɧɬɚɛɟɥɟɧ. 

 

 

 

 



98 

 

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 

1 ɉɨɥɨɠɟɧɢɟ ɨ ɩɪɚɤɬɢɤɟ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɩɪɨɝɪɚɦɦɚɦ 
ɭɧɢɜɟɪɫɢɬɟɬɚ – ɩɪɨɝɪɚɦɦɚɦ ɛɚɤɚɥɚɜɪɢɚɬɚ, ɩɪɨɝɪɚɦɦɚɦ ɫɩɟɰɢɚɥɢɫɬɚ, 
ɩɪɨɝɪɚɦɦɚɦ ɦɚɝɢɫɬɪɚ. ɉȼȾ ɉɈɈɉɍ-2017. 

2 Ɉɫɧɨɜɧɚɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 08.03.01.00.01 «ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ». 

3 ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ 
ɛɚɤɚɥɚɜɪɨɜ ɧɚɩɪɚɜɥɟɧɢɹ 08.03.01 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ»: ɩɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ – 
«ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ» / ɋ.ȼ. Ⱦɟɨɪɞɢɟɜ, Ɉ.ȼ. Ƚɨɮɦɚɧ, 
ɂ.ə. ɉɟɬɭɯɨɜɚ, ȿ.Ɇ. ɋɟɪɝɭɧɢɱɟɜɚ, ɋ.ɉ. ɏɨɥɨɞɨɜ, ɂ.ɂ. Ɍɟɪɟ- ɯɨɜɚ, ɂ.Ⱥ. ɋɚɟɧɤɨ. 
– 2-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – ɗɥɟɤɬɪɨɧ. ɞɚɧ. – Ʉɪɚɫɧɨ- ɹɪɫɤ: ɋɎɍ, 2016. 

4  ɋɌɈ 4.2-07-2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. – 
ȼɡɚɦɟɧ ɋɌɈ 4.2-07-2012; ɜɜɟɞ. 30.12.2013. – Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɄ ɋɎɍ, 2014. – 60 
ɫ. 

5 Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
ɨɬ 29.12.2004 ɝ. № 190-ɎɁ. – Ɇ.: ɘɪɚɣɬ-ɂɡɞɚɬ, 2016. – 83 ɫ. 

6 ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɨɬ 16 ɮɟɜɪɚɥɹ 2008 ɝ. № 87 «Ɉ ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ 
ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɢɯ ɫɨɞɟɪɠɚɧɢɸ». 

7 ȽɈɋɌ Ɋ 21.1101–2013 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. - 
ȼɡɚɦɟɧ ȽɈɋɌ Ɋ 21.1101–2009; ɜɜɟɞ. ɫ 11.06.2013. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧ- ɮɨɪɦ, 
2013. – 55 ɫ. 

8 ȽɈɋɌ 21.501-2011 ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ. – ȼɡɚɦɟɧ ȽɈɋɌ 21.501–93; ɜɜɟɞ. ɫ 
1.05.2013. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2013. – 45 ɫ. 

9 ɋɉ 56.13330.2011 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-03-2001; ɜɜɟɞ.- 20.05.2011.- Ɇ.: ɈȺɈ ɐɉɉ, 2010.- 30ɫ. 

10  ɋɉ 17.13330.2011 Ʉɪɨɜɥɢ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II-26. – 
ȼɡɚɦɟɧ ɋɉ 17.13330.2010; ɜɜɟɞ. 20.05.2011. – Ɇ.: ɈȺɈ ɐɉɉ, 2010. – 74 ɫ. 

11 ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ: Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99. – ȼɜɟɞ. 01.01.2013. – Ɇ.: Ɏɟɞɟɪɚɥɶɧɨɟ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ "ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɮɢɡɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɚɭɤ" 
(ɇɂɂɋɎ ɊȺȺɋɇ) ɩɪɢ ɭɱɚɫɬɢɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɛɸɞɠɟɬɧɨɝɨ 
ɭɱɪɟɠɞɟɧɢɹ ɝɥɚɜɧɨɣ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɨɛɫɟɪɜɚɬɨɪɢɢ ɢɦ.Ⱥ.ɂ.ȼɨɟɣɤɨɜɚ (ɎȽȻɍ 
ȽȽɈ) Ɋɨɫɝɢɞɪɨɦɟɬɚ ɎȻɍ, ɇɂɐ "ɋɬɪɨɢɬɟɥɶɫɬɜɨ", 2013. – 115 ɫ. 

12 ɋɉ 20.13330.2011 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
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ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. - ȼɜɟɞ. 2004-01-12. - Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2004. 

58 Ƚɋɇ 81-05-01-2001. ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. - ȼɜɟɞ. 2001-05-15. - Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2001. 

59 Ƚɋɇ 81-05-02-2001. ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. - ȼɜɟɞ. 2001-
06-01. - Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001. 

60 ɆȾɋ 81-25.2001.Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. - ȼɜɟɞ. 2001-02-28. - Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2001. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɡɞɚɧɢɹ 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ 

ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 
- ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ; 
-ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ; 
-ɋɉ 23-101-2004 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
-Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɝ.Ʉɪɚɫɧɨɹɪɫɤ, ɋɭɯɨɛɭɡɢɦɫɤɢɣ ɪɚɣɨɧ ; 
-Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ – 3(ɫɭɯɚɹ); 
-ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ- Ⱥ 

          -Ɍɢɩ ɡɞɚɧɢɹ ɢɥɢ ɩɨɦɟɳɟɧɢɹ: ɫɤɥɚɞɫɤɨɟ; 
-ȼɢɞ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ: ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ; 
-Ɋɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ: tɜ=4°C; 
Ɉɩɪɟɞɟɥɢɦ  ɛɚɡɨɜɨɟ  ɡɧɚɱɟɧɢɟ  ɬɪɟɛɭɟɦɨɝɨ  ɫɨɩɪɨɬɢɜɥɟɧɢɹ  

ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro
ɬɪ , ɢɫɯɨɞɹ  ɢɡ  ɧɨɪɦɚɬɢɜɧɵɯ  ɬɪɟɛɨɜɚɧɢɣ  ɤ  ɩɪɢɜɟɞɟɧɧɨɦɭ  

ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɟ((ɩ. 5.2) ɋɉ 50.13330.2012) ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ: 
 
Ro

ɬɪ=a·ȽɋɈɉ+b,                                                                                           (Ⱥ.1) 
 

ɝɞɟ ɚ ɢ b-ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ  ɤɨɬɨɪɵɯ  ɫɥɟɞɭɟɬ  ɩɪɢɧɢɦɚɬɶɫɹ  ɩɨ  ɞɚɧɧɵɦ  
ɬɚɛɥɢɰɵ 3 ɋɉ 50.13330.2012 ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ. 

Ɍɚɤ ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ-ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢ ɬɢɩɚ ɡɞɚɧɢɹ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ: ɚ=0,0002; b=1. 

Ɉɩɪɟɞɟɥɢɦ ɝɪɚɞɭɫɚ-ɫɭɬɤɢ  ɨɬɨɩɢɬɟɥɶɧɨɝɨ  ɩɟɪɢɨɞɚ  ȽɋɈɉ, 0ɋ·ɫɭɬ  ɩɨ  
ɮɨɪɦɭɥɟ (5.2) ɋɉ 50.13330.2012: 
 

ȽɋɈɉ=(tɜ-tɨɬ)zɨɬ,                                                                                          (Ⱥ.2) 
 

ɝɞɟ tɜ-ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ,°C; 
tɜ=5°C; 
tɨɬ-ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ,°C ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥɢɰɟ 1  

ɋɉ131.13330.2012 ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ  
ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ8 °ɋ. 

tɨɬ=-6,7 °ɋ. 
zɨɬ-ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ,  ɫɭɬ,  ɨɬɨɩɢɬɟɥɶɧɨɝɨ  ɩɟɪɢɨɞɚ  ɩɪɢɧɢɦɚɟɦɵɟ  ɩɨ  

ɬɚɛɥɢɰɟ  1  ɋɉ131.13330.2012  ɞɥɹ  ɩɟɪɢɨɞɚ  ɫɨ  ɫɪɟɞɧɟɣ  ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ɋ. 

zɨɬ=233 ɫɭɬ. 
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Ɍɨɝɞɚ,  
ȽɋɈɉ=(5-(-6,7)) ·233=2726,1 °ɋ·ɫɭɬ. 
ɉɨ ɮɨɪɦɭɥɟ ɜ ɬɚɛɥɢɰɟ 3 ɋɉ 50.13330.2012 ɨɩɪɟɞɟɥɹɟɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ  

ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Ro
ɬɪ(ɦ2·°ɋ/ȼɬ). 

 
Ro

ɧɨɪɦ=0,0002 ·2726,1+1=1,54 ɦ2°ɋ/ȼɬ. 
ɋɯɟɦɚ ɤɨɧɫɬɪɭɤɰɢɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1. 

  
Ɋɢɫɭɧɨɤ Ⱥ.1- ɋɯɟɦɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ 

 
Ɍɚɛɥɢɰɚ Ⱥ.1- ɋɨɫɬɚɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ ɉɥɨɬɧɨɫɬɶ  

ρ, ɤɝ/ɦ3 
Ɍɨɥɳɢɧɚ ɫɥɨɹ,  
δ, ɦ 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 
λ, ȼɬ/ɦ0ɋ 

1 
ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɫɬɚɥɶɧɨɣ ɥɢɫɬ 

7850 0,0005 58 

2 
ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ 

35 ɯ 0,03 

 
Ɍɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ߜɭɬ (ɦ), ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
˕˖ߜ  = λଶ ∙ ቀܴ଴ːˑ˓ˏ − ଵ𝛼𝑖೙೟ − ଵ𝛼೐ೣ೟ − ఋభλభቁ,                                                                   (Ⱥ.3) 

 
ɝɞɟ  αint-ɤɨɷɮɮɢɰɢɟɧɬ  ɬɟɩɥɨɨɬɞɚɱɢ  ɜɧɭɬɪɟɧɧɟɣ  ɩɨɜɟɪɯɧɨɫɬɢ  ɨɝɪɚɠɞɚɸɳɢɯ  
ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2°ɋ), ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4 ɋɉ 50.13330.2012; 

αint=8,7 ȼɬ/(ɦ2°ɋ); 
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αext-ɤɨɷɮɮɢɰɢɟɧɬ  ɬɟɩɥɨɨɬɞɚɱɢ  ɧɚɪɭɠɧɨɣ  ɩɨɜɟɪɯɧɨɫɬɢ  ɨɝɪɚɠɞɚɸɳɟɣ  
ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6 ɋɉ  
50.13330.2012; 

αext=23 ȼɬ/(ɦ2°ɋ) - ɫɨɝɥɚɫɧɨ ɩ.1 ɬɚɛɥɢɰɵ 6 ɋɉ 50.13330.2012 ɞɥɹ 
ɧɚɪɭɠɧɵɯ ɫɬɟɧ. 

λ3 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɭɬɟɩɥɢɬɟɥɹ, ȼɬ/(ɦ ∙ °ɋ); 
δ1- ɬɨɥɳɢɧɚ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɫɥɨɹ, ɦ; 
λ1- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɫɥɨɹ, 

ȼɬ/(ɦ ∙ °ɋ). ߜ˖˕ = Ͳ,Ͳ͵ ∙ (ͳ,ͷͶ − ͳͅ,͹ − ͳʹ͵ − Ͳ,ͲͲͲͷͷͺ ) = Ͳ,Ͳͷ ˏ. 
ɉɪɢɧɢɦɚɟɦ ɭɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 150 ɦɦ. 
 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɨɜɥɢ 
 
ɋɟɦɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.2.  

 
Ɋɢɫɭɧɨɤ Ⱥ.2- ɋɯɟɦɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɵ 

 
Ɍɚɛɥɢɰɚ Ⱥ.2- ɋɨɫɬɚɜ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ ɉɥɨɬɧɨɫɬɶ 

ρ, ɤɝ/ɦ3 
Ɍɨɥɳɢɧɚ ɫɥɨɹ, 

δ, ɦ 
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 

λ, ȼɬ/ɦ0ɋ 
1 ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 

ɫɬɚɥɶɧɨɣ ɥɢɫɬ 
2600 0,0005 221 

2 ɗɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ 

35 ɯ 0,03 

 
Ɉɩɪɟɞɟɥɢɦ ɝɪɚɞɭɫɚ-ɫɭɬɤɢ  ɨɬɨɩɢɬɟɥɶɧɨɝɨ  ɩɟɪɢɨɞɚ  ȽɋɈɉ, 0ɋ·ɫɭɬ  ɩɨ  

ɮɨɪɦɭɥɟ (Ⱥ.2): 
ȽɋɈɉ=(5-(-6,7)) ·233=2726,1 °ɋ·ɫɭɬ. 
Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ 

ɮɨɪɦɭɥɟ (Ⱥ.1): 
Ro

ɧɨɪɦ=0,0002 ·2726,1+1=1,54 ɦ2°ɋ/ȼɬ,  
ɝɞɟ ɚ=0,0004, b=1,6 ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ-ɩɨɤɪɵɬɢɹ ɢ ɬɢɩɚ 
ɡɞɚɧɢɹ-ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ. 

Ɉɩɪɟɞɟɥɢɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɩɨ ɮɨɪɦɭɥɟ (Ⱥ.3): ߜ˖˕ = Ͳ,Ͳ͵ ∙ (ͳ,ͷͶ − ͳͅ,͹ − ͳʹ͵ − Ͳ,ͲͲͲͷͷͺ ) = Ͳ,Ͳͷ ˏ. 
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ɉɪɢɧɢɦɚɟɦ ɭɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 150 ɦɦ. 
 

 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 
Ɍɚɛɥɢɰɚ Ȼ.1- ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ 

Ɇɚɪɤɚ, 
ɩɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉɨɥ- 
ɜɨ 

Ɇɚɫɫɚ 
ɟɞ.ɤɝ 

ɉɪɢɦɟɱɚ-
ɧɢɟ 

Ɉɤɧɚ 
ɈɄ-1  2850ɯ1140 4   

Ⱦɜɟɪɢ 
Ⱦ1 ȽɈɋɌ 31173-2016 Ⱦɋɇ Ʌɇ Ɇ2 2000ɯ1000 2   
Ⱦ2 ȽɈɋɌ 31173-2016 Ⱦɋɇ Ʌɇ Ɇ2 2000ɯ900 1   
Ⱦ3 ȽɈɋɌ 31173-2016 Ⱦɋɇ Ʌɇ Ɇ2 2200ɯ1000 2   

ȼɨɪɨɬɚ 

ȼɪ-1  
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɟɤɰɢɨɧɧɵɟ 

4200ɯ4200 
1 

  

 

Ɍɚɛɥɢɰɚ Ȼ.2-ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 

ɇɨɦɟɪ 
ɩɨɦɟɳɟɧɢɹ 

Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ ɗɥɟɦɟɧɬɵ ɩɨɥɚ ɢ ɢɯ 
ɬɨɥɳɢɧɚ 

ɉɥɨɳɚɞɶ 
ɩɨɥɚ, ɦ2 

1 2 3 4 5 

1,2,3,4,5 1 

 

1. Ƚɪɭɧɬɨɜɤɚ ɞɥɹ 
ɨɛɟɫɩɵɥɢɜɚɧɢɹ ɨɫɧɨɜɚɧɢɹ 
«ɉɋ- Ƚɪɭɧɬ». 
2. Ȼɟɬɨɧ ȼ15, 
ɚɪɦɢɪɨɜɚɧɧɵɣ ɫɟɬɤɨɣ 25 
Ⱥ400- 470ɦɦ. 
3. ɍɬɪɚɦɛɨɜɚɧɧɵɣ ɳɟɛɧɟɦ 
ɝɪɭɧɬ- 200ɦɦ. 
 

595,46 
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ɉɪɢɥɨɠɟɧɢɟ ȼ 
ɋɈȽɅȺɋɈȼȺɇɈ ɍɌȼȿɊɀȾȺɘ   

___________________________ __________________________   

"____"____________________ɝ. "____"____________________ɝ.   

ɇɚɢɦɟɧɨɜɚɧɢɟ (ɨɛɴɟɤɬɚ) ɫɬɪɨɣɤɢ: 
ɅɈɄȺɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊȺɋЧȿɌ № __________ ɨɬ __.__.2019 

(ɅɈɄȺɅɖɇȺə ɋɆȿɌȺ) 
Ʉɚɪɬɨɮɟɥɟɯɪɚɧɢɥɢɳɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɧɚ 1000 ɬɨɧɧ ɯɪɚɧɟɧɢɹ ɫɟɦɟɧɧɨɝɨ ɤɚɪɬɨɮɟɥɹ 

Ɉɫɧɨɜɚɧɢɟ: ɉɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ: 3 776 691,89  ɪɭɛ. 
-- ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ: 2 900 454,58 ɪɭɛ. 
ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ: 148 521,22 ɪɭɛ. 
-- ɨɩɥɚɬɚ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ: 141 656,82 ɪɭɛ. 
-- ɨɩɥɚɬɚ ɬɪɭɞɚ ɦɚɲɢɧɢɫɬɨɜ: 6 864,4 ɪɭɛ. 
Ɍɪɭɞɨɡɚɬɪɚɬɵ: 1 654,01 ɱɟɥ.-ɱ 
ɋɨɫɬɚɜɥɟɧ ɜ ɬɟɤɭɳɢɯ ɩɪɨɝɧɨɡɧɵɯ ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2019 ɝɨɞɚ 
Ɍɚɛɥɢɰɚ ȼ.1- Ʌɨɤɚɥɶɧɨ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ 

№ 
ɩɩ 

Ɉɛɨɫɧɨ
-ɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. 
ɢɡɦ. Ʉɨɥ. 

ɋɬɨɢɦɨɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ 
Ɂɚɬɪɚɬɚɬɵ 

ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, 
ɱɟɥ-ɱ, ɧɟ 
ɡɚɧɹɬɵɯ 

ɨɛɫɥɭɠɢɜɚɧ
ɢɟɦ ɦɚɲɢɧ ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

Ɉɫɧ. 
ɡ/ɩ 

ɗɤ. 
ɦɚɲ. 

ɡ/ɩ 
ɦɟɯ. Ɇɚɬ. Ɉɫɧ. 

ɡ/ɩ 
ɗɤ. 

ɦɚɲ. 
ɡ/ɩ 

ɦɟɯ. 
Ɇɚɬ

. 

ɇɚ 
ɟɞɢɧ
ɢɰɭ 

ȼɫɟɝ
ɨ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Ʉɚɪɤɚɫ 

1 

ɎȿɊ 09-
03-002-

05 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 
ɨɞɧɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ 
ɜɵɫɨɬɨɣ: ɞɨ 25 ɦ 
ɫɨɫɬɚɜɧɨɝɨ ɫɟɱɟɧɢɹ ɢ 
ɦɚɫɫɨɣ ɞɨ 5,0 ɬ 

ɬ 0,24 
430,9

3 
104,
84 

275,9
4 

31,94 50,15 
103,4

2 
25,16 66,23 7,67 

12,0
4 

11,42 2,74 

Ɏɋɋɐ 
07.2.03.
06-0031 

Ʉɨɥɨɧɧɵ 
ɞɜɭɯɜɟɬɜɟɜɵɟ: 
ɤɪɚɣɧɟɝɨ ɪɹɞɚ, ɦɚɫɫɚ 
1 ɦ ɞɨ 0,150 ɬ 

ɬ 0,24 
9 

510,5
3 

      
9 

510,5
3 

2 
282,5

3 
      

2 
282,
53 

    

2 

ɎȿɊ 09-
03-012-

04 

Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ 
ɢ ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ ɧɚ ɜɵɫɨɬɟ ɞɨ 25 
ɦ ɩɪɨɥɟɬɨɦ ɞɨ 30 ɦ ɢ 
ɦɚɫɫɨɣ ɞɨ 5 ɬ. 

ɬ 8,55 
1 

089,6
6 

177,
25 

661,5
5 

54,71 
250,8

6 

9 
316,5

9 

1 
515,4

9 

5 
656,2

5 

467,7
7 

2 
144,
85 

19,76 
168,
95 

Ɏɋɋɐ 
07.2.07.
13-0101 

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɫɬɪɨɩɢɥɶɧɵɯ ɢ 
ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 8,55 
15 

828,3
8 

      
15 

828,3
8 

135 
332,6

5 
      

135 
332,
65 

    

3 

ɎȿɊ 09-
03-015-

01 

Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɪɢ 
ɲɚɝɟ ɮɟɪɦ ɞɨ 12 ɦ 
ɩɪɢ ɜɵɫɨɬɟ ɞɨ 25 ɦ 

ɬ 4,20 
503,9

8 
138,
00 

280,4
9 

24,65 85,49 
2 

116,7
2 

579,6
0 

1 
178,0

6 

103,5
3 

359,
06 

15,79 
66,3

2 

Ɏɋɋɐ  
07.2.03.
06-0081 

ɉɪɨɝɨɧɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢ 
ɤɪɨɜɟɥɶɧɵɟ ɢɡ 
ɩɪɨɤɚɬɧɵɯ 
ɩɪɨɮɢɥɟɣ 

ɬ 4,20 
7 

500,0
0 

      
7 

500,0
0 

31 
500,0

0 
      

31 
500,
00 

    

4 
ɎȿɊ 09-
03-014-

01 

Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɢ 
ɪɚɫɩɨɪɨɤ ɢɡ 
ɨɞɢɧɨɱɧɵɯ ɢ ɩɚɪɧɵɯ 

ɬ 5,10 
1 

258,4
6 

553,
07 

473,0
6 

53,96 
238,3

3 

6 
418,1

5 

2 
820,6

6 

2 
412,6

1 

275,2
0 

1 
215,
48 

63,28 
322,
73 
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ɭɝɨɥɤɨɜ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

 
Ɏɋɋɐ 
07.2.07.
13-0051 

Ʉɨɧɫɬɪɭɤɰɢɢ ɫɜɹɡɟɣ, 
ɪɚɫɩɨɪɨɤ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɬ 5,10 
19 

410,6
7 

      
19 

410,6
7 

98 
994,4

2 
      

98 
994,
42 

    

5 
ɎȿɊ 09-
05-002-

01 

ɗɥɟɤɬɪɨɞɭɝɨɜɚɹ 
ɫɜɚɪɤɚ ɩɪɢ ɦɨɧɬɚɠɟ 
ɤɚɪɤɚɫɨɜ ɜ ɰɟɥɨɦ 

10 ɬ 
ɤɨɧɫ
ɬɪ. 

2,90 
1 

305,2
9 

442,
72 

411,1
1 

0,23 
451,4

6 

3 
785,3

4 

1 
283,8

9 

1 
192,2

2 
0,67 

1 
309,
23 

35,79 
103,
79 

6 

ɎȿɊ 09-
05-003-

01 

ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ 

100
ɲɬ 

20,0
0 

379,5
0 

154,
88 

11,64 0,58 
212,9

8 

7 
590,0

0 

3 
097,6

0 

232,8
0 

11,60 
4 

259,
60 

16,10 
322,
00 

Ɏɋɋɐ 
01.7.15.
02-0055  

Ȼɨɥɬɵ 
ɜɵɫɨɤɨɩɪɨɱɧɵɟ 

ɬ 0,22 
27 

595,0
0 

      
27 

595,0
0 

6 
070,9

0 
      

6 
070,
90 

    

ɂɬɨɝɨ: 
303 

510,7
1 

9 
322,3

9 

10 
738,1

6 

866,4
3 

283 
480,
76 

162,1
4 

986,
53 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 
ɎɈɌ: 10 188,82 
Ɇɚɬɟɪɢɚɥɵ 283 480,76 
Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 10 738,16 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (65%): 6 622,74 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (106%): 10 800,15 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 321 830,63 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ (8,05): 
ɎɈɌ: 82 020,03 
Ɇɚɬɟɪɢɚɥɵ 2 282 020,10 

Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ: 86 442,20 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ:  53 313,02 
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ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ: 86 941,23 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ: 2 590 736,56 
     Ɂɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (1,8%): 46 633,26 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: 2 637 369,82 
     Ɂɚɬɪɚɬɵ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ (4,5%): 118 681,64 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ: 2 756 051,47 
     Ɂɚɬɪɚɬɵ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ (2%): 55 121,03 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɡɚɬɪɚɬɚɦɢ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ: 2 811 172,49 
     ɇȾɋ (20%): 562 234,50 
ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɇȾɋ: 3 373 406,99 
Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɩɨ ɫɦɟɬɟ 986,53 

                 

 Ɂɚɤɚɡɱɢɤ:        ɉɨɞɪɹɞɱɢɤ:            
     ɩɨɞɩɢɫɶ        ɩɨɞɩɢɫɶ  
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1 Картофелехранилище 537,84

2 Техническое помещение под
48,54

3

вентиляционное оборудование

4,78

4 Тамбур 2,15

5

Электрощитовая

Тамбур 2,15
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1. За относительную отметку 0,000 принята отметка чистого пола первого этажа,

что соответствует абсолютной отметке 228,4м.

2. Основанием служит суглинок тугопластичный с расчетными характеристиками с=

17,7кПа, φ=18,8 град, Е=10,7МПа.
3. Под ростверк устраивается 100мм бетонной подготовки из бетона класса В7,5.
4. Уровень подземных вод находится на отметку -4,000м.
5. Обратную засыпку траншеи выполнять слоями толщиной 0,3м с уплотнением.
6. Под фахверковые колонны применяем монолитный столбчатый ростверк ФМС-2.
7. Защитный слой для арматуры не менее 40мм.

Условные обозначения

Плодородный слой

Суглинок тугопластичный

Супесь твердая

Суглинок туголастичный

Песок пылеватый

Уровень подземных вод

WL

Поз. Обозначение Наименование Кол.
Масса
ед.кг.

Примеча-

ние

Рсм-1

С-1 ГОСТ 23279-2012 Арматурная сетка 1 10,54

С-2 ГОСТ 23279-2012 Арматурная сетка 2 5,32

С-3 ГОСТ 23279-2012 Арматурная сетка 1 3,8

Детали

1 ГОСТ 34028-2016 ∅12 А400, l=1400 6 5,15

2 8 5,39

3 4 1,13

4 2 1,35

5 6 1,84

6 4 1,96

7 ГОСТ 24379.1-012 Фундаментный болт М36 10Г2С 4 25,8

Материалы

8 Ростверк монолитный Бетон В15 1

9 Подготовка Бетон В7,5 1

Ведомость элементов

ГОСТ 34028-2016 ∅12 А400, l=1100

ГОСТ 34028-2016 ∅10 А400, l=500

ГОСТ 34028-2016 ∅10 А400, l=1100

ГОСТ 34028-2016 ∅8 А400, l=500

ГОСТ 34028-2016 ∅8 А400, l=800

Ведомость расхода стали

Марка
элемента

Расход арматуры, кг

Арматура класса

А400

∅10 ∅12 ∅16

С-1

Всего , кг Общий
расход, кг

10,54 10,54 10,54

С-2 5,32

С-3 3,8

5,32

3,8

5,32

3,8

Итого 19,66

∅8
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Объектный строительный генеральный план

Экспликация зданий и сооружений

Наименование
№

п/п

Объем

Ед.

изм.
Кол-во

Площадь,

м2

Примечание

1 Строящееся здание шт 1 675,84

2 КПП 1 8

3 Прорабская 1 24

4 Гардероб с умывальником и душевой 1 30

5 Сушильня, помещение обогрева 1 12

6 Туалет 1 6

7 Мойка клес 1 8

шт

шт

шт

шт

шт

шт

Технико- экономические показатели

Наименование работ Ед. изм Кол-во

м2
78,7Площадь территории строительной площадки

Площадь под постоянные сооружения

Площадь по временные сооружения

Площадь складов

Протяженность временных автодорог

Протяженность инженерных коммуникаций

675,84

88

560

352,6

188,1

Протяженность ограждения строительной площадки 387,8

м2

м2

м2

м

м

м

Линия границы монтажной зоны

Зона обслуживания краном

Линия границы опасной зоны
работы крана

Ст-2
Стоянка крана

Знак предупреждающий о работе
крана с поясняющей надписью

Ось движения кран при монтаже

Временная пешеходная дорожка

Временная дорога

Р-р бетона Место приема раствора и бетона

Дорога в опасной зоне

С.Г.З.П.
Место хранения грузозахватных
приспособлений и тары

Пожарный пост

Место для первичных средств
пожаротушения

Мусорный бункер

ТП Трансформаторная подстанция

Навес над входом в здание

Контур строящегося здания

ПГ Пожарный гидрант

Стенд с противопожарным
инвентарем

Ворота и калитка

10

5

Знак ограничения движения на
прямолинейном участке

Знак ограничения движения на
повороте

Септик

Въезд на строительную площадку
и выезд

Стенд со схемой строповки и
таблицей масс грузов

Въездной стенд с транспортной
схемой

Наружнее освещение на
деревянных опорах

Прожектор на опоре

Распределительный шкаф

W
Временная линия электропередач
поземная

Ограждение строительной
площадки

Водопровод временныйВ

К Временная канализация

СП
Место складирования
сэндвич-панелей

Условные обозначения
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Наименование работ

График производства работ

Разгрузка металлических конструкций

Монтаж колонн, ферм с учетом сварки и
постановки болтов
Укрупненная сборка полуферм в фермы
пролетом 24м
Монтаж прогонов, связей с учетом
сварки и простановки болтов

Объем работ

Ед.

изм.

100т

т

т

т

Кол-во

Затраты
труда

чел.-см Наименование Число
маш.-см

Пр
од

ол
ж

ит
-

ел
ьн

ос
т

ь
ра

бо
т

, 
дн Состав бригады

Требуемые
машины Число

смен

Чи
сл

о 
ра

бо
чи

х
в 

см
ен

у Рабочие дни

1 2 3 4

0,24

43,51

19,05

15,9

0,16 1 1

3

2

2

1

2

3

7

7

6

Машинист 6р-1

Такелажник 2р-1

29,92

21,9

14,19

КС7361

КС7361

КС7361

КС7361

1

1

1

2

2

Машинист 6р-1

Монтажник 6р-1, 4р-2, 3р-1

Сварщик 5р-1, 4р-1

Машинист 6р-1

Монтажник 6р-1, 4р-2, 3р-1

Сварщик 5р-1, 4р-1

Машинист 6р-1

Монтажник 6р-1, 4р-1, 3р-1

Сварщик 5р-1, 4р-1

3

1

7

3

7

2

6

2

Ко
ли

че
ст

во
че

ло
ве

к

График движения рабочих кадров

Дни
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24000
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Складирование ферм

Схема производства работ

6
8

7
0

6
7

0
0

Ст-1

Ст-2

Складирование колонн

2
5

0
0

Ст-3

R р 
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52
00

R
р  =15200

Rр =15200

К1 К2 К3
К4 К5

К7К8К9
К10К11

Ф
С5

Ф
С4

Ф
С3

Ф
С2

Ф
С1

Схема монтажа колонн
+17,500

+8,000

-0,350

ДА'

Кран самоходный КС4361

Колонна

Подкладка

6700

24000

+17,500

+8,000

-0,350

Подставная лестница

Схема монтажа ферм

А' Д

Кран самоходный КС4361

24000

12000

Стропильные фермы

2500

Порядок складирования прогонов
1

Прокладки 100х150

Вид А

Прокладки 100х150

4
0

0
0

Строп 2СТ-10-4

<90°

Связи СВ

Строп 2СТ-10-4

Схема строповки связи

Строп 4СК10-10

Схема строповки фермы

24000

10
0

0

3
3

0
0

Стропильная ферма

Схема строповки колонны

Строп 2СТ-10-4

Оттяжки

Колонна

Наименование работ Ед. изм Кол-во

т 78,7Объем работ

Нормативные затраты труда

Продолжительность работ

Выработка на человека в смену

Максимальное количество рабочих в смену

Максимальное количество смен

чел.-см 66,17

дни 4

т 1,2

чел 20

смен 2

Технико-экономические показатели

Ось движения крана при монтаже колонн

Стоянки крана
Ст-1

Направление движения крана

Условные обозначения
Ось движения крана при монтаже ферм и прогонов
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