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 ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 

 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2020 



ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨ ɬɟɦɟ Ɍɨɪɝɨɜɨ-ɨɮɢɫɧɨɟ 
ɡɞɚɧɢɟ «Ɉɛɥɚɤɚ» ɜ ɝ.Ʉɪɚɫɧɨɹɪɫɤɟ  

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 

ȼɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ______________ Ⱥ.ȼ.Ɍɚɪɚɫɨɜ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
   
Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ______________ ȿ.Ɇ.ɋɟɪɝɭɧɢɱɟɜɚ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
   
Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ, ______________ Ⱥ.ȼ.Ɍɚɪɚɫɨɜ  
ɜɤɥɸɱɚɹ ɮɭɧɞɚɦɟɧɬɵ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ______________ Ɉ.Ɇ.ɉɪɟɫɧɨɜ 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   

   

Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ______________ ɇ.ɘ.Ʉɥɢɧɞɭɯ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
   
Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ______________ ɇ.ɘ.Ʉɥɢɧɞɭɯ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
   
ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ______________ ɋ.Ⱥ.ɏɢɪɟɜɢɱ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
 
 

  

   
   
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ ______________ Ⱥ.ȼ.Ɍɚɪɚɫɨɜ 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ȼȼȿȾȿɇɂȿ 
 

Ʉɪɚɫɧɨɹɪɫɤ – ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, 
ɤɪɭɩɧɟɣɲɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ, ɩɪɨɦɵɲɥɟɧɧɵɣ, ɬɪɚɧɫɩɨɪɬɧɵɣ, 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɢ ɤɭɥɶɬɭɪɧɵɣ ɰɟɧɬɪ ɐɟɧɬɪɚɥɶɧɨɣ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. 

Ʉɪɚɫɧɨɹɪɫɤ ɧɚɪɚɳɢɜɚɟɬ ɩɨɬɟɧɰɢɚɥ ɜɨ ɜɫɟɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼɫɟ 
ɛɨɥɶɲɟ ɡɚɦɟɬɧɚ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɬɟɧɞɟɧɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɮɢɫɧɵɯ ɡɞɚɧɢɣ 
ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ ɩɨ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɫɬɪɟɦɥɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɩɨɜɵɫɢɬɶ ɩɪɟɫɬɢɠ ɫɜɨɟɣ ɤɨɦɩɚɧɢɢ, 
ɢ ɫɨɡɞɚɬɶ ɧɚɢɛɨɥɟɟ ɩɪɟɡɟɧɬɚɛɟɥɶɧɵɣ ɨɛɪɚɡ ɤɨɦɩɚɧɢɢ. Ɍɚɤɠɟ ɧɟɦɚɥɭɸ ɪɨɥɶ 
ɢɝɪɚɬɶ ɫɨɡɞɚɧɢɟ ɛɨɥɟɟ ɭɞɨɛɧɨɣ ɢ ɤɨɦɮɨɪɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ. 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ – ɬɨɪɝɨɜɨ-ɞɟɥɨɜɨɝɨ ɰɟɧɬɪɚ ɜ ɐɟɧɬɪɚɥɶɧɨɦ 
ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. 

Ɂɞɚɧɢɟ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 29-ɷɬɚɠɧɨɟ ɫɬɪɨɟɧɢɟ ɫ 
ɞɜɭɦɹ ɩɨɞɡɟɦɧɵɦɢ ɷɬɚɠɚɦɢ, ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. Ɋɚɡɦɟɪɵ 
ɡɞɚɧɢɹ ɜ ɨɫɹɯ ɫɨɫɬɚɜɥɹɸɬ 42 ɧɚ 93 ɦ.  

Ⱦɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ ɫɨɫɬɨɢɬ ɢɡ 6 ɪɚɡɞɟɥɨɜ: 
ɚ) ɜɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 
ɛ) ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ; 
ɜ) ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ, ɜɤɥɸɱɚɹ 

ɮɭɧɞɚɦɟɧɬɵ; 
ɝ) ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
ɞ) ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
ɟ) ɷɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɉɛɴɟɦ ɬɟɤɫɬɨɜɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 122 ɫɬɪɚɧɢɰɵ, ɨɛɴɟɦ 

ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ – 14 ɥɢɫɬɨɜ ɮɨɪɦɚɬɨɜ Ⱥ1. Ɍɟɤɫɬɨɜɚɹ 
ɱɚɫɬɶ ɜɵɩɨɥɧɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ Microsoft Word 
2010, Microsoft Excel 2007. Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧ ɩɨ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɯɟɦɟ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD Office 21.1.Ɋɚɫɱɟɬ 
ɭɡɥɨɜ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Idea SatiCa. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ 
ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɢɫɬɟɦɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 
ɱɟɪɱɟɧɢɹ AutoCAD 2015. 
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Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

1 ȼɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
 
ȼɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɞɢɩɥɨɦɧɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɪɚɜɧɟɧɢɟ 
ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ, 
ɩɪɨɢɡɜɟɫɬɢ ɭɩɪɨɳёɧɧɵɣ ɪɚɫɱёɬ, ɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ, ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɪɹɞɚ ɤɨɫɜɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɩɪɨɢɡɜɟɫɬɢ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. 

ȼ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɩɪɨɢɡɜɟɫɬɢ 
ɜɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ: 

ɚ) ɜɚɪɢɚɧɬ № 1 – ɨɫɧɨɜɧɵɦɢ ɧɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɤɚɪɤɚɫɚ ɹɜɥɹɸɬɫɹ 
ɫɬɚɥɶɧɵɟ ɤɨɥɨɧɧɵ, ɫɬɚɥɶɧɵɟ ɧɟɫɭɳɢɟ ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɣ, ɫɬɚɥɶɧɵɟ ɫɜɹɡɢ; 

ɛ) ɜɚɪɢɚɧɬ № 2 – ɨɫɧɨɜɧɵɦɢ ɧɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɤɚɪɤɚɫɚ 
ɹɜɥɹɸɬɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɥɨɧɧɵ, ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɧɟɫɭɳɢɟ ɛɚɥɤɢ 
ɩɟɪɟɤɪɵɬɢɣ, ɫɬɚɥɶɧɵɟ ɫɜɹɡɢ. 

ȼɫɟ ɜɚɪɢɚɧɬɵ ɤɚɪɤɚɫɨɜ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɧɚ ɞɟɣɫɬɜɢɟ ɧɚɝɪɭɡɤɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 1.1.  
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№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

Ɍɚɛɥɢɰɚ 1.1 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

№ ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɨɟ 

ɡɧɚɱɟɧɢɟ, 
ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ  
ɧɚɞɟɠɧɨɫɬɢ 
ɩɨ ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ, 

ɤɇ/ɦ2 

1 ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɨ SCAD 1,05 ɩɨ SCAD 
2 ȼɟɫ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɩɨ 

ɩɪɨɮɥɢɫɬɭ:  
1) ɇɚɫɬɢɥ ɦɚɪɤɢ ɇ80Ⱥ-674-1,0, ɦɚɫɫɚ 1 
ɦ2 = 15,3 ɤɝ;  
2) Ɍɹɠɟɥɵɟ ɛɟɬɨɧ ɧɚ ɨɛɵɱɧɨɦ 
ɡɚɩɨɥɧɢɬɟɥɟ ɦɚɪɤɢ ȼ22,5, t = 200 ɦɦ (80 
ɦɦ - ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɧɚɫɬɢɥɚ), ρ = 2500 
ɤɝ/ɦ3 

4,415 1,1 4,856 

3 ȼɟɫ ɩɨɤɪɵɬɢɹ ɩɨɥɚ ɫɭɦɦɚ 1,119 1,25 1,435 
  1) ȼɢɛɪɨɲɭɦɨɢɡɨɥɹɰɢɹ ɉɈɅɂɎɈɊɆ 

ȼɂȻɊɈ t = 8 ɦɦ, ρ = 30 ɤɝ/ɦ3  
0,002 1,2 0,003 

  2) ɋɬɹɠɤɚ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ 
ɜɵɪɚɜɧɢɜɚɸɳɚɹ Ɇ150 t = 42 ɦɦ, ρ = 1800 
ɤɝ/ɦ3 

0,742 1,3 0,964 

  3) Ʉɥɟɹɳɢɣ ɪɚɫɬɜɨɪ ɞɥɹ ɭɤɥɚɞɤɢ ɩɥɢɬɤɢ t 
= 12 ɦɦ, ρ = 1600 ɤɝ/ɦ3 

0,188 1,3 0,245 

  5) ɉɥɢɬɤɚ ɄȿɊȺɆɈȽɊȺɇɂɌɇȺə t = 8 
ɦɦ, ɦɚɫɫɚ 1 ɦ2 ɩɥɢɬɤɢ 19 ɤɝ 

0,186 1,2 0,224 

4 ȼɟɫ ɤɪɨɜɥɢ 1,335 1,233 1,719 
  1) Ɍɟɯɧɨɷɥɚɫɬ ɗɄɉ ɦɚɫɫɚ 1 ɦ2 5,25 ɤɝ 0,052 1,2 0,062 
  2) ɍɧɢɮɥɟɤɫ ȼȿɇɌ ɗɉȼ ɦɚɫɫɚ 1 ɦ2 4,3 

ɤɝ 0,042 1,2 0,051 

  3) ɋɬɹɠɤɚ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ Ɇ200 t = 
50 ɦɦ, ρ = 1800 ɤɝ/ɦ3 

0,883 1,3 1,148 

  5) ɍɤɥɨɧɨɨɛɪɚɡɭɸɳɢɣ ɫɥɨɣ ɢɡ ɤɟɪɚɦɡɢɬɚ 
Ɇ250 t = 115 ɦɦ, ρ = 250 ɤɝ/ɦ3 

0,282 1,3 0,367 

  6) ɗɤɫɬɪɭɡɢɨɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ 
ɌȿɏɇɈɇɂɄɈɅɖ CARBON PROF 300, t 
= 160 ɦɦ, ρ = 30 ɤɝ/ɦ3 

0,047 1,2 0,057 

  7) ɉɚɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ Ȼɢɩɨɥɶ ɗɉɉ 
ɦɚɫɫɚ 1 ɦ2 3 ɤɝ 

0,029 1,2 0,035 

5 ȼɟɫ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɮɚɫɚɞɚ (ɩɪɢɧɹɬɨ, ɱɬɨ 1 ɦ2 
ɮɚɫɚɞɚ ɢɦɟɟɬ ɦɚɫɫɭ 50 ɤɝ) 

0,491 1,2 0,589 

6 ɉɟɪɟɝɨɪɨɞɤɢ ɤɧɚɭɮ ɝɢɩɫɨɤɚɪɬɨɧ 1 ɦ2 50 
ɤɝ 

0,491 1,3 0,638 

7 ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ (III ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ), 
ɤɇ/ ɦ2 

1,5 1,4 2,1 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 

№ ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɨɟ 

ɡɧɚɱɟɧɢɟ, 
ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ  
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ, 

ɤɇ/ɦ2 
8 ɉɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ : ɋɥɭɠɟɛɧɵɟ 

ɩɨɦɟɳɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ, 
ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɭɱɪɟɠɞɟɧɢɣ; ɨɮɢɫɵ, 
ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ (ɝɚɪɞɟɪɨɛɧɵɟ, 
ɞɭɲɟɜɵɟ, ɭɦɵɜɚɥɶɧɵɟ, ɭɛɨɪɧɵɟ) 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ 

2 1,2 2,4 

9 ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ (III ɜɟɬɪɨɜɨɣ 
ɪɚɣɨɧ) ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ  

1,4 
 

  ɨɬɦ. +4,800 0,316 
 

0,442 
  ɨɬɦ. +9,600 0,417 

 
0,583 

  ɨɬɦ. +14,400 0,490 
 

0,686 
  ɨɬɦ. +19,200 0,550 

 
0,770 

  ɨɬɦ. +24,000 0,601 
 

0,841 
  ɨɬɦ. +27,600 0,636 

 
0,890 

 ɨɬɦ. +31,200 0,668 
 

0,935 
 ɨɬɦ. +34,800 0,697 

 
0,976 

 ɨɬɦ. +38,400 0,725 
 

1,015 
 ɨɬɦ. +42,000 0,752 

 
1,053 

 ɨɬɦ. +45,600 0,777 
 

1,088 
 ɨɬɦ. +49,200 0,801 

 
1,121 

 ɨɬɦ. +52,800 0,824 
 

1,153 
 ɨɬɦ. +56,400 0,846 

 
1,184 

 ɨɬɦ. +60,000 0,867 
 

1,214 
 ɨɬɦ. +63,600 0,888 

 
1,243 

 ɨɬɦ. +67,200 0,907 
 

1,270 
 ɨɬɦ. +70,800 0,926 

 
1,297 

 ɨɬɦ. +74,400 0,945 
 

1,323 
 ɨɬɦ. +78,000 0,963 

 
1,348 

 ɨɬɦ. +81,600 0,981 
 

1,373 
 ɨɬɦ. +85,200 0,998 

 
1,397 

 ɨɬɦ. +88,800 1,014 
 

1,420 
 ɨɬɦ. +92,400 1,031 

 
1,443 

 ɨɬɦ. +96,000 1,046 
 

1,465 
 ɨɬɦ. +99,600 1,062 

 
1,487 

 ɨɬɦ. +103,200 1,077 
 

1,508 
 ɨɬɦ. +106,800 1,092 

 
1,529 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
 

 ɨɬɦ. +110,400 1,107 
 

1,549 
 ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ (III ɜɟɬɪɨɜɨɣ 

ɪɚɣɨɧ) ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ    
 ɨɬɦ. +4,800 0,197 

 
0,276 

 ɨɬɦ. +9,600 0,260 
 

0,365 
 ɨɬɦ. +14,400 0,306 

 
0,429 

 ɨɬɦ. +19,200 0,344 
 

0,481 
 ɨɬɦ. +24,000 0,376 

 
0,526 

 ɨɬɦ. +27,600 0,397 
 

0,556 
 ɨɬɦ. +31,200 0,417 

 
0,584 

 ɨɬɦ. +34,800 0,436 
 

0,610 
 ɨɬɦ. +42,000 0,453 

 
0,635 

 ɨɬɦ. +45,600 0,470 
 

0,658 
  ɨɬɦ. +49,200 0,486 

 
0,680 

  ɨɬɦ. +52,800 0,501 
 

0,701 
  ɨɬɦ. +56,400 0,515 

 
0,721 

  ɨɬɦ. +60,000 0,529 
 

0,740 
  ɨɬɦ. +63,600 0,542 

 
0,759 

  ɨɬɦ. +67,200 0,555 
 

0,777 
  ɨɬɦ. +70,800 0,567 

 
0,794 

 ɨɬɦ. +74,400 0,579  0,811 
 ɨɬɦ. +78,000 0,591  0,827 
 ɨɬɦ. +81,600 0,602  0,843 
 ɨɬɦ. +85,200 0,613  0,858 
 ɨɬɦ. +88,800 0,624  0,873 
 ɨɬɦ. +92,400 0,634  0,888 
 ɨɬɦ. +96,000 0,644  0,902 
 ɨɬɦ. +99,600 0,654  0,916 
 ɨɬɦ. +103,200 0,664  0,929 
 ɨɬɦ. +106,800 0,673  0,943 
 ɨɬɦ. +110,400 0,683  0,956 

 
1.1 ȼɚɪɢɚɧɬ № 1 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɫɟɱɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 

ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ: 
ɚ) ɤɨɥɨɧɧɵ – W360X410X818 (ɋ345) [8]; 
ɛ) ɧɟɫɭɳɢɟ ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɹ – HP305X95 (ɋ345) [8]; 
ɜ) ɛɚɥɤɢ ɧɚɫɬɢɥɚ – HP220X57,2 (ɋ345) [8]; 
ɝ) ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ o325x14 (ɋ345) [9]. 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

  
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ ɜɚɪɢɚɧɬɚ № 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.2 – 1.5. 
 

 
 

Ɋɢɫɭɧɨɤ 1.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɚɪɤɚɫɚ ɜɚɪɢɚɧɬɚ № 1 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
Ɋɢɫɭɧɨɤ 1.2 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ, ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ z 

 

 
 

Ɋɢɫɭɧɨɤ 1.3 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ, ɭɫɢɥɢɹ N, ɤɇ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 

Ɋɢɫɭɧɨɤ 1.4 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ, ɭɫɢɥɢɹ Ɇy, ɤɇ∙ɦ 
 

 
 

Ɋɢɫɭɧɨɤ 1.5 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ, ɭɫɢɥɢɹ Qz, ɤɇ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɋɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ, ɩɨɞɨɛɪɚɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ 
ɉɄ SCAD, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 

ɚ) ɤɨɥɨɧɧɵ – W360X410X818 (ɋ345) [8]; 
ɛ) ɧɟɫɭɳɢɟ ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɹ – HP305X95 (ɋ345) [8]; 
ɜ) ɛɚɥɤɢ ɧɚɫɬɢɥɚ – HP220X57,2 (ɋ345) [8]; 
ɝ) ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ o325x14 (ɋ345) [9]. 
  
1.2 ȼɚɪɢɚɧɬ № 2 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɫɟɱɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 

ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɤɚɪɤɚɫɚ: 
ɚ) ɤɨɥɨɧɧɵ – 600ɯ600 (ȼ35); 
ɛ) ɧɟɫɭɳɢɟ ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɹ – 600ɯ800 (ȼ35); 
ɜ) ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ o325x14 (ɋ345) [9]. 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɤɚɪɤɚɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.6. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ ɜɚɪɢɚɧɬɚ № 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.7 – 1.10. 

 
 

Ɋɢɫɭɧɨɤ 1.6 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɚɪɤɚɫɚ ɜɚɪɢɚɧɬɚ № 2 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 

Ɋɢɫɭɧɨɤ 1.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ, ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ z 
 

 
 

Ɋɢɫɭɧɨɤ 1.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ, ɭɫɢɥɢɹ N, ɤɇ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 

Ɋɢɫɭɧɨɤ 1.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ, ɭɫɢɥɢɹ Ɇy, ɤɇ∙ɦ 
 

 
 

Ɋɢɫɭɧɨɤ 1.10 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ, ɭɫɢɥɢɹ Qz, ɤɇ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɋɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ, ɩɨɞɨɛɪɚɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ 
ɉɄ SCAD, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 

ɚ) ɤɨɥɨɧɧɵ – 600ɯ600 (ȼ35); 
ɛ) ɧɟɫɭɳɢɟ ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɹ – 600ɯ800 (ȼ35); 
ɜ) ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ o325x14 (ɋ345) [9]. 
 
 
1.3 ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.2 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȼɚɪɢɚɧɬ 

№1 №2 
1 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ ɨɫɢ z, ɦɦ -35,9 -38,03 

2 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɣ N, ɤɇ 
-7778,3 -16723 

 28,17 

3 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɣ Ɇy, ɤɇ∙ɦ 
-186,8 -1145,2 
185 820,2 

4 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɫɢɥɢɣ Qz, ɤɇ 
-281,38 -1166,12 

464 2275 
5 Ɇɚɬɟɪɢɚɥɨёɦɤɨɫɬɶ, ɤɝ 9294501 24992117 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɹ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1.2, ɫɥɟɞɭɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɦɟɧɟɟ 
ɦɚɬɟɪɢɚɥɨёɦɤɢɦ ɹɜɥɹɟɬɫɹ ɜɚɪɢɚɧɬ №1. ɉɨɦɢɦɨ ɷɬɨɝɨ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɛɥɚɝɨɞɚɪɹ ɡɚɜɨɞɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɭɜɟɥɢɱɢɜɚɹ 
ɮɢɧɚɧɫɨɜɭɸ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɫɬɚɥɶɧɨɝɨ 
ɤɚɪɤɚɫɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜ 2,5 ɪɚɡɚ ɧɢɠɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ, ɚ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɫɭɳɟɫɬɜɟɧɧɨɣ ɷɤɨɧɨɦɢɢ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɮɭɧɞɚɦɟɧɬɨɜ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜɚɪɢɚɧɬ № 1 – 
ɨɫɧɨɜɧɵɦɢ ɧɟɫɭɳɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɤɚɪɤɚɫɚ ɹɜɥɹɸɬɫɹ ɤɨɥɨɧɧɵ, ɧɟɫɭɳɢɟ 
ɛɚɥɤɢ ɩɟɪɟɤɪɵɬɢɣ; ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɢ ɨɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɛɚɥɨɤ ɧɚɫɬɢɥɚ, ɧɚɤɥɨɧɧɵɯ ɫɜɹɡɟɣ ɩɨ 
ɤɨɥɨɧɧɚɦ ɢ ɠɟɫɬɤɢɦ ɞɢɫɤɚɦ ɩɟɪɟɤɪɵɬɢɹ. 
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2 Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 
 
2.1 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɨɛɴɟɤɬɚ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

 
Ɉɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɬɨɪɨɝɨɜɨ-ɨɮɢɫɧɨɟ ɡɞɚɧɢɟ 

"Ɉɛɥɚɤɚ" ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. 
Ɂɞɚɧɢɟ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɪɨɟɧɢɟ ɫ ɞɜɭɦɹ 

ɩɨɞɡɟɦɧɵɦɢ ɷɬɚɠɚɦɢ, ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ, ɝɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ ɜ ɨɫɹɯ ɫɨɫɬɚɜɥɹɸɬ 42ɯ93 ɦ. Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 1-16 ɫɨɫɬɚɜɥɹɸɬ 
93,0 ɦ; ɜ ɨɫɹɯ Ⱥ-ɂ – 42 ɦ.  

 Ɂɚ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 171,92 ɦ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 
ɨɬɦɟɬɤɚ ɡɞɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ +113,3 ɦ. ȼɵɫɨɬɚ ɩɨɞɡɟɦɧɵɯ ɷɬɚɠɟɣ ɫɨɫɬɚɜɥɹɟɬ 
3000 ɦɦ, 1 – 5 ɷɬɚɠɟɣ – 4800 ɦɦ, 6-29 ɷɬɚɠɟɣ – 3600 ɦɦ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɡɞɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɞɥɹ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ, ɩɥɚɧɢɪɨɜɨɱɧɚɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɫɩɟɰɢɮɢɤɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɩɨɦɟɳɟɧɢɣ ɢ ɨɬɜɟɱɚɟɬ ɩɪɢɧɰɢɩɚɦ ɡɨɧɢɪɨɜɚɧɢɹ. 

ɗɜɚɤɭɚɰɢɹ ɢɡ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɱɟɪɟɡ 15 ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɵɯ 
ɜɵɯɨɞɨɜ. Ʉɪɨɜɥɹ ɡɞɚɧɢɹ – ɪɭɥɨɧɧɚɹ ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ ɫ ɜɧɭɬɪɟɧɧɢɦ 
ɜɨɞɨɫɬɨɤɨɦ. 

ɇɚ ɩɨɞɡɟɦɧɨɦ ɷɬɚɠɟ ɪɚɫɩɨɥɨɠɟɧɚ ɩɨɞɡɟɦɧɚɹ ɩɚɪɤɨɜɤɚ. 
ɇɚ 1 – 7 ɷɬɚɠɚɯ ɪɚɫɩɨɥɨɠɟɧɵ: ɜɟɫɬɢɛɸɥɢ, ɬɨɪɝɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɇɚ 8 – 28 ɷɬɚɠɚɯ – ɩɨɦɟɳɟɧɢɹ ɨɬɞɟɥɨɜ, ɤɚɛɢɧɟɬɵ, ɤɨɧɮɟɪɟɧɰ-ɡɚɥɵ, 

ɩɟɪɟɝɨɜɨɪɧɵɟ. 
ɇɚ 29 ɷɬɚɠɟ – ɤɚɛɢɧɟɬɵ, ɢɧɠɟɧɟɪɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ, 

ɦɚɲɢɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɥɢɮɬɨɜ. 
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ – II ɫɨɝɥɚɫɧɨ [18, ɬɚɛɥ. 21]. 
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ0 ɫɨɝɥɚɫɧɨ [18, ɬɚɛɥ. 22]. 
Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ɏ4.3 ɫɨɝɥɚɫɧɨ [18, ɫɬ.32]. 
Ʉɚɬɟɝɨɪɢɹ ɡɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɦɟɳɟɧɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɢ 

ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ⱦ ɫɨɝɥɚɫɧɨ [18, ɫɬ. 27]. 
ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ – ɩɨɜɵɲɟɧɧɵɣ ɫɨɝɥɚɫɧɨ [7, ɩ.ɩ. 10.1]. 
ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ: 
 
ɚ) ɫɬɟɧɵ – ɫɢɫɬɟɦɚ ɄɇȺɍɎ ȺɄȼȺɉȺɇȿɅɖ, ɜɢɬɪɚɠɧɚɹ ɫɢɫɬɟɦɚ ɋɂȺɅ 

ɄɉɌ60, ɋɂȺɅ Ʉɉ50Ʉ Ɍɏ; 
ɛ) ɞɜɟɪɢ ɢ ɜɨɪɨɬɚ – ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɢ ɉȼɏ ɩɪɨɮɢɥɟɣ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ; 
ɜ) ɜɨɞɨɫɬɨɱɧɵɟ ɬɪɭɛɵ – ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɤɪɨɜɟɥɶɧɨɣ ɫɬɚɥɢ. 
ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɩɨɦɟɳɟɧɢɣ: 
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ɚ) ɩɨɬɨɥɤɢ – ɲɬɭɤɚɬɭɪɤɚ, ɲɩɚɬɥɟɜɤɚ, ɨɤɪɚɫɤɚ; ɩɨɞɜɟɫɧɨɣ ɩɨɬɨɥɨɤ 
«Ⱥɪɦɫɬɪɨɧɝ»; 

ɛ) ɫɬɟɧɵ – ɲɬɭɤɚɬɭɪɤɚ, ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ, ɨɬɞɟɥɤɚ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ; 
ɜ) ɩɨɥɵ – ɤɟɪɚɦɢɱɟɫɤɚɹ ɢ ɤɟɪɚɦɨɝɪɚɧɢɬɧɚɹ ɩɥɢɬɤɚ, ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ 

ɫɬɹɠɤɚ ɫ ɨɛɟɫɩɵɥɢɜɚɧɢɟɦ – ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ; 
ɝ) ɞɜɟɪɢ – ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɢ ɉȼɏ ɩɪɨɮɢɥɟɣ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ. 
Ɂɞɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɨ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɜɨɞɨɩɪɨɜɨɞɨɦ, ɤɚɧɚɥɢɡɚɰɢɟɣ, 

ɨɬɨɩɥɟɧɢɟɦ, ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟɦ, ɫɢɫɬɟɦɚɦɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ 
ɜɟɧɬɢɥɹɰɢɢ. 

Ɍɟɪɪɢɬɨɪɢɹ ɜɨɤɪɭɝ ɡɞɚɧɢɹ ɡɚɚɫɮɚɥɶɬɢɪɨɜɚɧɚ, ɛɥɚɝɨɭɫɬɪɨɟɧɚ. Ɉɬɦɨɫɬɤɚ – 
ɛɟɬɨɧɧɚɹ ɜɵɩɨɥɧɟɧɚ ɩɨ ɩɟɪɢɦɟɬɪɭ ɜɫɟɝɨ ɡɞɚɧɢɹ.  

Ⱦɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫɨɬɪɭɞɧɢɤɨɜ ɢ ɤɥɢɟɧɬɨɜ ɬɨɪɝɨɜɨ-ɨɮɢɫɧɨɝɨ ɡɞɚɧɢɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 148 ɦɟɫɬ ɜ ɩɨɞɡɟɦɧɨɦ ɩɚɪɤɢɧɝɟ, ɜ ɬɨɦ ɱɢɫɥɟ 5% ɨɬ ɨɛɳɟɝɨ 
ɱɢɫɥɚ ɦɚɲɢɧɨ-ɦɟɫɬ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɆȽɇ (8 ɦɚɲɢɧɨ-ɦɟɫɬɚ).  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɜɨɛɨɞɧɚɹ ɨɬ ɞɟɪɟɜɶɟɜ ɢ 
ɤɭɫɬɚɪɧɢɤɨɜ ɩɨɥɨɫɚ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 3 ɦ. 

ɇɚɪɭɠɧɵɟ ɜɨɡɞɭɯɨɡɚɛɨɪɵ ɢ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɜɜɨɞɚ ɢɧɠɟɧɟɪɧɵɯ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɡɚɳɢɳɚɸɬɫɹ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɪɟɲɟɬɤɚɦɢ ɫ 
ɲɚɝɨɦ ɫɟɬɤɢ 100ɯ100 ɦɦ. 

ɗɩɢɡɨɞɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɫɥɭɠɟɛɧɵɟ ɢ ɡɚɩɚɫɧɵɟ ɷɜɚɤɭɚɰɢɨɧɧɵɟ 
ɜɵɯɨɞɵ ɨɛɨɪɭɞɭɸɬɫɹ ɬɚɦɛɭɪɚɦɢ ɢ ɨɯɪɚɧɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ.  

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɫɢɫɬɟɦɚ ɄȺɍɎ 
ȺȼɄȼȺɉȺɇȿɅɖ, ɫɬɟɤɥɨɩɚɤɟɬɚ, ɩɨɤɪɵɬɢɹ ɡɞɚɧɢɹ) ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ⱥ. 

ɋɩɟɰɢɮɢɤɚɰɢɢ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ, ɜɟɞɨɦɨɫɬɶ 
ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ , ɷɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɹɯ Ȼ, ȼ, Ƚ, 
Ⱦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
2.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ ɫɨɛɥɸɞɟɧɢɹ 
ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɟɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɪɢɧɹɬɵɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ: 
ɚ) ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ; 
ɛ) ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ; 
ɜ) ɬɪɟɛɨɜɚɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

ɝ) ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɡɞɚɧɢɸ ɹɜɥɹɸɬɫɹ ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ, 

ɧɚɞɟɠɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɚɪɯɢɬɟɤɬɭɪɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɚɹ ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɶ. 
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2.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ ɜ ɱɚɫɬɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ  

 
ɇɚ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɜɥɢɹɸɬ ɦɧɨɝɢɟ ɮɚɤɬɨɪɵ. ɗɬɨ ɢ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɟɲɟɧɢɹ (ɨɛɴɟɦɧɨ-
ɩɥɚɧɢɪɨɜɨɱɧɵɟ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ) ɢ ɪɟɲɟɧɢɹ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɢɧɠɟɧɟɪɧɵɦ 
ɫɢɫɬɟɦɚɦ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɡɞɚɧɢɣ (ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ, ɪɟɠɢɦɵ ɷɤɫɩɥɭɚɬɚɰɢɢ).  

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ: ɭɫɢɥɟɧɢɟ ɬɟɩɥɨɡɚɳɢɬɵ ɨɛɨɥɨɱɤɢ ɡɞɚɧɢɹ, 
ɜɵɛɨɪ ɦɚɬɟɪɢɚɥɚ ɫ ɦɟɧɶɲɟɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɫɧɢɠɟɧɢɟ 
ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ (ɫɬɵɤɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɲɜɨɜ, ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ 
ɛɥɨɤɨɜ) ɢ ɬ.ɞ.  

Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ: 
ɚ) ɪɚɰɢɨɧɚɥɶɧɚɹ ɨɪɢɟɧɬɚɰɢɹ ɜɯɨɞɨɜ;  
ɛ) ɭɫɬɪɨɣɫɬɜɨ ɬɚɦɛɭɪɨɜ, ɬɚɦɛɭɪɨɜ ɫ ɜɨɡɞɭɲɧɵɦɢ ɡɚɜɟɫɚɦɢ; 
ɜ) ɭɦɟɧɶɲɟɧɢɟ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɨɬɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ. 
Ʉ ɢɧɠɟɧɟɪɧɵɦ ɫɢɫɬɟɦɚɦ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɧɹɬɨ ɨɬɧɨɫɢɬɶ ɫɢɫɬɟɦɵ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɱɟɥɨɜɟɤɚ ɭɫɥɨɜɢɹ ɨɛɢɬɚɧɢɹ ɜ ɪɟɠɢɦɟ ɨɬɞɵɯɚ 
ɢ ɪɚɛɨɬɵ, ɬ.ɟ. ɫɢɫɬɟɦɵ ɷɧɟɪɝɨ-ɜɨɞɨ-ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ, ɜɨɞɨɨɬɜɟɞɟɧɢɹ 
(ɤɚɧɚɥɢɡɚɰɢɢ) ɢ ɭɞɚɥɟɧɢɹ ɨɬɯɨɞɨɜ.  

ȼ ɨɛɥɚɫɬɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ: ɜɧɟɞɪɟɧɢɟ ɩɪɢɛɨɪɧɨɝɨ 
ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɢɡɨɥɹɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɨɜɨɣ ɢɡɨɥɹɰɢɢ.  

ȼ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ: ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɫ 
ɭɬɢɥɢɡɚɰɢɟɣ ɜɵɬɹɠɤɢ. 

ȼ ɫɢɫɬɟɦɚɯ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ: ɩɪɢɨɪɢɬɟɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ.  

ȼ ɫɢɫɬɟɦɚɯ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ ɨɝɪɚɧɢɱɟɧɢɟ 
ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɜɜɨɞɚɯ ɢ ɩɟɪɟɞ ɜɨɞɨɪɚɡɛɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ, ɭɫɬɚɧɨɜɤɚ 
ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ, ɜɨɞɨɫɛɟɪɟɝɚɸɳɟɣ ɚɪɦɚɬɭɪɵ ɢ ɜɨɞɨɫɱɟɬɱɢɤɨɜ. 

 
 
2.4 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɛɥɸɞɟɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤ 
ɚɪɯɢɬɟɤɬɭɪɧɵɦ ɪɟɲɟɧɢɹɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

 
ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɛɥɸɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɜɤɥɸɱɚɸɬ: 
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1) ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɭɞɟɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɪɚɫɯɨɞɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɜ ɡɞɚɧɢɢ, ɫɬɪɨɟɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɢ; 

2) ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɪɯɢɬɟɤɬɭɪɧɵɦ, ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɹɦ, ɜɥɢɹɸɳɢɦ ɧɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

3) ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɬɞɟɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ, ɤɨɧɫɬɪɭɤɰɢɹɦ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɫɜɨɣɫɬɜɚɦ, ɤ ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɡɞɚɧɢɹɯ, ɫɬɪɨɟɧɢɹɯ ɢ 
ɫɨɨɪɭɠɟɧɢɹɯ ɭɫɬɪɨɣɫɬɜɚɦ ɢ ɬɟɯɧɨɥɨɝɢɹɦ, ɚ ɬɚɤɠɟ ɤ ɜɤɥɸɱɚɟɦɵɦ ɜ ɩɪɨɟɤɬɧɭɸ 
ɞɨɤɭɦɟɧɬɚɰɢɸ ɢ ɩɪɢɦɟɧɹɟɦɵɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɨɥɨɝɢɹɦ ɢ ɦɚɬɟɪɢɚɥɚɦ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɤɥɸɱɢɬɶ 
ɧɟɪɚɰɢɨɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɬɚɤ ɢ ɜ ɩɪɨɰɟɫɫɟ ɢɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

4) ɢɧɵɟ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 
ɉɪɨɟɤɬɨɦ ɡɚɥɨɠɟɧɵ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɜɢɞɚɦ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
 
2.5 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɂɞɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɵɣ ɨɛɴёɦ ɫɥɨɠɧɨɣ ɮɨɪɦɵ. ɐɜɟɬɨɜɚɹ 

ɝɚɦɦɚ, ɷɥɟɦɟɧɬɵ ɨɬɞɟɥɤɢ ɢ ɨɛɥɢɰɨɜɤɢ ɮɚɫɚɞɚ, ɞɟɬɚɥɢ ɮɚɫɚɞɚ ɢ ɜɯɨɞɧɵɯ ɝɪɭɩɩ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɛɳɟɦɭ ɫɬɢɥɸ ɡɞɚɧɢɹ. Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ ɩɪɢёɦɵ ɩɪɢ 
ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɫɧɨɜɚɧɵ ɧɚ ɤɨɦɩɨɧɨɜɨɱɧɵɯ ɪɟɲɟɧɢɹɯ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɞɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɟɝɨ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ.  

Ɏɚɫɚɞ ɡɞɚɧɢɹ ɪɟɲɟɧ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɄȺɍɎ ȺɄȼȺɉȺɇȿɅɖ, 
ɜɢɬɪɚɠɧɵɯ ɫɢɫɬɟɦ ɋɂȺɅ ɄɉɌ60, ɋɂȺɅ Ʉɉ50Ʉ Ɍɏ. 

Ɋɟɲɟɧɢɟ ɮɚɫɚɞɨɜ ɥɚɤɨɧɢɱɧɨ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɨɤɪɭɠɚɸɳɭɸ ɡɚɫɬɪɨɣɤɭ ɢ 
ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɜɵɪɚɡɢɬɟɥɶɧɭɸ ɮɨɪɦɭ, ɨɞɢɧɚɤɨɜɨ ɪɚɛɨɬɚɸɳɟɝɨ ɢ ɜ 
ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɢ ɜ ɩɟɲɟɯɨɞɧɨɦ ɪɚɤɭɪɫɚɯ.  

ɉɪɢɦɟɧɟɧɢɟ ɜ ɩɪɨɟɤɬɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ, ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɛɨɥɶɲɟɣ 
ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ. 
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2.6 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

 
Ɉɬɞɟɥɤɚ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ 

ɬɟɯɧɢɱɟɫɤɢɣ ɧɚɡɧɚɱɟɧɢɣ ɨɩɢɫɚɧɚ ɜ ɜɟɞɨɦɨɫɬɢ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ. 
ȼ ɩɨɦɟɳɟɧɢɹɯ ɫɚɧɭɡɥɨɜ, ɤɨɦɧɚɬɚɯ ɯɪɚɧɟɧɢɹ ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ, 

ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɢ ɥɢɮɬɨɜɵɯ ɯɨɥɥɚɯ ɜɵɩɨɥɧɢɬɶ ɨɲɬɭɤɚɬɭɪɢɜɚɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɬɨɥɤɚ, ɲɩɚɬɥɟɜɤɭ, ɨɤɪɚɫɤɭ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ. ȼ 
ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɤɚɛɢɧɟɬɚɯ, ɫɬɨɥɨɜɨɣ, ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɜɵɩɨɥɧɢɬɶ ɩɨɞɜɟɫɧɨɣ ɩɨɬɨɥɨɤ ɬɢɩɚ «Ⱥɪɦɫɬɪɨɧɝ». 

ȼ ɩɨɦɟɳɟɧɢɹɯ ɫɚɧɭɡɥɨɜ, ɤɨɦɧɚɬɚɯ ɯɪɚɧɟɧɢɹ ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ 
ɜɵɩɨɥɧɢɬɶ ɨɲɬɭɤɚɬɭɪɢɜɚɧɢɟ, ɲɩɚɬɥɟɜɚɧɢɟ, ɨɛɥɢɰɨɜɤɭ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ 
ɢ ɨɤɪɚɫɤɭ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɟɧ. ȼ ɤɚɛɢɧɟɬɚɯ ɜɵɩɨɥɧɢɬɶ ɨɲɬɭɤɚɬɭɪɢɜɚɧɢɟ, 
ɡɚɬɢɪɤɭ, ɨɬɞɟɥɤɚ ɞɟɤɨɪɚɬɢɜɧɨɣ ɲɬɭɤɚɬɭɪɤɨɣ. ȼ ɩɨɦɟɳɟɧɢɹɯ ɬɚɦɛɭɪɨɜ, 
ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɤɨɪɢɞɨɪɚɯ ɜɵɩɨɥɧɢɬɶ ɨɲɬɭɤɚɬɭɪɢɜɚɧɢɟ, 
ɲɩɚɬɥɟɜɚɧɢɟ, ɨɤɪɚɫɤɭ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɟɧ. 

ȼ ɢɧɠɟɧɟɪɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ ɜɵɩɨɥɧɢɬɶ ɩɨɥɵ ɢɡ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɣ ɫɬɹɠɤɢ ɫ ɨɛɟɫɩɵɥɢɜɚɧɢɟɦ, ɜ ɨɫɬɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɤɪɨɦɟ ɤɚɛɢɧɟɬɨɜ, ɩɨɤɪɵɬɢɟ ɩɨɥɨɜ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ ɢ ɤɟɪɚɦɨɝɪɚɧɢɬɧɨɣ 
ɩɥɢɬɤɢ. ȼ ɤɚɛɢɧɟɬɚɯ ɜɵɩɨɥɧɢɬɶ ɩɨɤɪɵɬɢɟ ɩɨɥɨɜ ɢɡ ɥɢɧɨɥɟɭɦɚ. ɉɨɤɪɵɬɢɹ 
ɩɨɥɨɜ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [15]. 

 
2.7 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ 
 
ɉɥɚɧɢɪɨɜɤɚ ɫɥɭɠɟɛɧɵɯ ɢ ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɣ ɜɵɩɨɥɧɟɧɚ ɫ ɭɱɟɬɨɦ 

ɧɨɪɦ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ. Ȼɟɡ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ 
ɩɨɦɟɳɟɧɢɹ ɫ ɜɪɟɦɟɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟɦ ɥɸɞɟɣ, ɩɨɦɟɳɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɪɚɡɦɟɳɟɧɵ ɜ ɩɨɞɡɟɦɧɨɦ ɷɬɚɠɟ ɡɞɚɧɢɹ. 

ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɞɥɢɬɟɥɶɧɨɝɨ ɩɪɟɛɵɜɚɧɢɹ 
ɥɸɞɟɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɱɟɪɟɡ ɜɢɬɪɚɠɧɵɟ ɫɢɫɬɟɦɵ ɜ 
ɧɚɪɭɠɧɵɯ ɫɬɟɧɚɯ ɡɞɚɧɢɹ.  

 
 
2.8 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

 
Ɉɫɧɨɜɧɨɣ ɫɨɫɬɚɜ ɩɨɦɟɳɟɧɢɣ ɢ ɢɯ ɰɟɥɟɜɨɟ ɧɚɡɧɚɱɟɧɢɟ ɧɟ ɬɪɟɛɭɸɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɜɭɤɨɢɡɨɥɹɰɢɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɜɭɤɨɢɡɨɥɹɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ 
ɜ ɩɨɦɟɳɟɧɢɹɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɦɟɪ ɦɚɬɟɪɢɚɥɨɦ ɌɟɯɧɨɇɂɄɈɅɖ Ɍɟɯɧɨɮɥɨɪ 
ɋɌȺɇȾȺɊɌ, ɬɨɥɳɢɧɨɣ 30 ɦɦ. Ɇɚɬɟɪɢɚɥ ɡɚɤɪɟɩɢɬɶ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɫ 
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ɩɨɫɥɟɞɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɩɨɞɜɟɫɧɨɝɨ ɩɨɬɨɥɤɚ ɢ ɲɩɚɬɥɟɜɚɧɢɟɦ ɢ ɨɬɞɟɥɤɨɣ 
ɫɬɟɧ ɫɨɝɥɚɫɧɨ ɜɟɞɨɦɨɫɬɢ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ. 

ȼɨ ɜɧɭɬɪɟɧɧɢɯ ɩɟɪɟɝɨɪɨɞɤɚɯ ȽɄɅ, ɜɵɩɨɥɧɟɧɧɵɯ ɩɨ ɫɢɫɬɟɦɟ ɄɇAUF 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚɥɢɱɢɟ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ ɜ ɤɚɱɟɫɬɜɟ ɡɚɩɨɥɧɟɧɢɹ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɜɭɤɨɢɡɨɥɹɰɢɸ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ. 

ɉɨɫɚɞɤɚ ɡɞɚɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɩɬɢɦɚɥɶɧɵɟ ɜɢɛɪɚɰɢɨɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 
ɉɪɨɟɤɬɨɦ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɤɚɤɨɟ-ɥɢɛɨ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɤɚɡɵɜɚɸɳɟɟ 
ɩɨɜɵɲɟɧɧɨɟ ɲɭɦɨɜɨɟ ɢ ɜɢɛɪɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 

2.9 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɢ ɰɜɟɬɨɜɨɣ 
ɨɬɞɟɥɤɟ ɢɧɬɟɪɶɟɪɨɜ  
 

ɉɨɬɨɥɤɢ: ɫɢɫɬɟɦɚ ɩɨɞɜɟɫɧɨɝɨ ɩɨɬɨɥɤɚ ɬɢɩɚ ȺɊɆɋɌɊɈɇȽ «Prelude» c 
ɧɟɝɨɪɸɱɢɦɢ ɩɚɧɟɥɹɦɢ Dune Supreme microlook RH 99%, 15 ɦɦ, ɛɟɥɚɹ, 
ɜɵɤɥɚɞɤɚ ɩɨɞ ɭɝɥɨɦ 90°.  

Ɉɤɪɚɫɤɚ ɩɨɬɨɥɤɨɜ: ɨɤɪɚɫɤɚ ȼȾ-ȼȺ-224 ɰɜɟɬ ɛɟɥɵɣ, ȼȺɄ-ɋ 
«ɋɩɟɰɢɚɥɶɧɚɹ», ɰɜɟɬ ɛɟɥɵɣ.  

ɋɬɟɧɵ: ɨɤɪɚɫɤɚ ȼȾ-ȼȺ-224 ɰɜɟɬɚ RAL 1013, RAL 1014, RAL 1015, RAL 
1001; ȼȾ-ȺɄ-1180 ɰɜɟɬɚ RAL 1015, RAL 1001; ȼȺɄ-ɋ «ɋɩɟɰɢɚɥɶɧɚɹ» ɰɜɟɬ 
ɛɟɥɵɣ; ɞɟɤɨɪɚɬɢɜɧɚɹ ɲɬɭɤɚɬɭɪɤɚ STUCCO VENEZIANO; ɤɟɪɚɦɢɱɟɫɤɚɹ 
ɩɥɢɬɤɚ «Kerama Marazzi» ɤɨɥɥɟɤɰɢɢ «ɉɚɥɟɪɦɨ», «Ƚɪɚɰɢɹ».  

ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ ɫɚɧɭɡɥɨɜ, ɤɨɦɧɚɬɚɯ ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɛɦɚɡɨɱɧɚɹ ɝɢɞɪɨɢɡɨɥɹɰɢɹ CR65 Ceresit. ɉɨɥɵ – 
ɤɟɪɚɦɨɝɪɚɧɢɬɧɚɹ ɧɚɩɨɥɶɧɚɹ ɩɥɢɬɤɚ ɨɛɪɟɡɧɚɹ, ɪɚɡɦɟɪ 600ɯ600 ɦɦ, ɛɟɠ 
ɫɜɟɬɥɵɣ, ɤɨɥɥɟɤɰɢɹ «ɉɪɨ ɋɬɨɭɧ» DD500000R, DD60000R/GCF; ɤɟɪɚɦɢɱɟɫɤɚɹ 
ɩɥɢɬɤɚ «Kerama Marazzi», ɪɚɡɦɟɪ 300ɯ300 ɦɦ, ɛɟɠɟɜɚɹ, SG933700N. 
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3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
 
3.1 ɋɜɟɞɟɧɢɹ ɨɛ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ 
ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
Ɉɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɬɨɪɨɝɨɜɨ-ɨɮɢɫɧɨɟ ɡɞɚɧɢɟ 

"Ɉɛɥɚɤɚ" ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɝɥɚɫɧɨ [3], [4] ɩɪɢɜɟɞɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɋɚɣɨɧ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ 

Ɂɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ 

Ʉɪɚɫɧɨɹɪɫɤ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92, °ɋ 

-39 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92, °ɋ 

-37 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ < 8, ɫɭɬ 

233 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8 °ɋ, °ɋ -6,7 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ 
ɡɚ ɹɧɜɚɪɶ, ɦ/ɫ 

4,3 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ ɞɟɤɚɛɪɶ – 
ɮɟɜɪɚɥɶ 

Ɂ 

ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ III  
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ Sg, ɤɉɚ 1,5 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ ɩɨ ɞɚɜɥɟɧɢɸ ɜɟɬɪɚ II I 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ w0, ɤɉɚ 0,38 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ ɩɨ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɡɚ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ 

3 

 
ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɭɱɚɫɬɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢɜɟɞɟɧ ɜ ɩ. 

3.3. 
 
3.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɹ, 

ɜɤɥɸɱɚɹ ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɫɯɟɦɭ, ɩɪɢɧɹɬɭɸ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
3.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

http://www.consultant.ru/document/cons_doc_LAW_301011/b884020ea7453099ba8bc9ca021b84982cadea7d/#dst100767
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ɚ) ɮɭɧɞɚɦɟɧɬɵ – ɩɨɞ ɫɬɚɥɶɧɵɟ ɤɨɥɨɧɧɵ – ɫɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɫ 
ɦɨɧɨɥɢɬɧɵɦɢ ɪɨɫɬɜɟɪɤɚɦɢ; ɩɨɞ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɫɬɟɧɵ 
ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ ɢ ɥɢɮɬɨɜɵɯ ɲɚɯɬ, ɨɝɪɚɠɞɚɸɳɢɟ ɫɬɟɧɵ – ɫɜɚɣɧɵɟ 
ɥɟɧɬɨɱɧɵɟ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ;  

ɛ) ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɩɨɞɡɟɦɧɨɝɨ ɷɬɚɠɚ – ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɫɬɟɧɵ ɬɨɥɳɢɧɨɣ 300 ɦɦ; 

ɜ) ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ – ɫɢɫɬɟɦɚ ɄɇȺɍɎ ȺɄȼȺɉȺɇȿɅɖ; 
ɝ) ɨɝɪɚɠɞɟɧɢɟ – ɫɢɫɬɟɦɚ ɜɢɬɪɚɠɟɣ ɋɂȺɅ ɄɉɌ60, ɋɂȺɅ Ʉɉ50Ʉ Ɍɏ ɫɨ 

ɫɩɥɨɲɧɵɦ ɢ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɦ ɡɚɩɨɥɧɟɧɢɟɦ (4Ɇ1-10-4Ɇ1-10-ɂ4); 
ɞ) ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ ɢ ɩɟɪɟɝɨɪɨɞɤɢ ɩɨɞɜɚɥɚ – ɤɥɚɞɤɚ ɤɢɪɩɢɱɧɚɹ ɢɡ 

ɤɢɪɩɢɱɚ ɩɭɫɬɨɬɟɥɨɝɨ 380 ɦɦ, 250 ɦɦ, 120 ɦɦ; 
ɟ) ɜɧɭɬɪɟɧɧɢɟ ɩɟɪɟɝɨɪɨɞɤɢ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ – ɩɟɪɟɝɨɪɨɞɤɢ ɢɡ ȽɄɅ 

ɄɇAYF ɋ112 100 ɦɦ;  
ɠ) ɤɨɥɨɧɧɵ – ɫɬɚɥɶɧɵɟ – W360x410x818, W360x410x314; 
ɡ) ɩɟɪɟɤɪɵɬɢɹ – ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɩɟɪɟɤɪɵɬɢɹ ɩɨ 

ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɦɭ ɥɢɫɬɭ 200 ɦɦ; 
ɢ) ɩɨɤɪɵɬɢɟ – ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 200 ɦɦ; 
ɤ) ɤɪɨɜɥɹ ɩɥɨɫɤɚɹ ɧɟɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ ɫ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɜɧɭɬɪɟɧɧɢɦ 

ɜɨɞɨɫɬɨɤɨɦ. 
 
3.2.2 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ. ɋɛɨɪ ɧɚɝɪɭɡɨɤ  
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜ ɉɄ SCAD ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 3.1 – 3.3. 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ  

№ ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ  
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ, 

ɤɇ/ɦ2 

1 ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɨ SCAD 1,05 ɩɨ SCAD 

2 

ȼɟɫ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 
ɩɨ ɩɪɨɮɥɢɫɬɭ:  
1) ɇɚɫɬɢɥ ɦɚɪɤɢ ɇ80Ⱥ-674-1,0, 
ɦɚɫɫɚ 1 ɦ2 = 15,3 ɤɝ;  
2) Ɍɹɠɟɥɵɟ ɛɟɬɨɧ ɧɚ ɨɛɵɱɧɨɦ 
ɡɚɩɨɥɧɢɬɟɥɟ ɦɚɪɤɢ ȼ22,5, t = 200 
ɦɦ (80 ɦɦ - ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ 
ɧɚɫɬɢɥɚ), ρ = 2500 ɤɝ/ɦ3 

4,415 1,1 4,856 

  



26 

 
 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.2 

№ ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɨɟ 

ɡɧɚɱɟɧɢɟ, 
ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ  
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ, 

ɤɇ/ɦ2 

3 ȼɟɫ ɩɨɤɪɵɬɢɹ ɩɨɥɚ ɫɭɦɦɚ 1,119 1,25 1,435 

 1) ȼɢɛɪɨɲɭɦɨɢɡɨɥɹɰɢɹ ɉɈɅɂɎɈɊɆ 
ȼɂȻɊɈ t = 8 ɦɦ, ρ = 30 ɤɝ/ɦ3  

0,002 1,2 0,003 

 
2) ɋɬɹɠɤɚ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ 
ɜɵɪɚɜɧɢɜɚɸɳɚɹ Ɇ150 t = 42 ɦɦ, ρ = 
1800 ɤɝ/ɦ3 

0,742 1,3 0,964 

 3) Ʉɥɟɹɳɢɣ ɪɚɫɬɜɨɪ ɞɥɹ ɭɤɥɚɞɤɢ 
ɩɥɢɬɤɢ t = 12 ɦɦ, ρ = 1600 ɤɝ/ɦ3 

0,188 1,3 0,245 

 5) ɉɥɢɬɤɚ ɄȿɊȺɆɈȽɊȺɇɂɌɇȺə t = 
8 ɦɦ, ɦɚɫɫɚ 1 ɦ2 ɩɥɢɬɤɢ 19 ɤɝ 

0,186 1,2 0,224 

4 ȼɟɫ ɤɪɨɜɥɢ 1,335 1,233 1,719 

 1) Ɍɟɯɧɨɷɥɚɫɬ ɗɄɉ ɦɚɫɫɚ 1 ɦ2 5,25 ɤɝ 0,052 1,2 0,062 

 
2) ɍɧɢɮɥɟɤɫ ȼȿɇɌ ɗɉȼ ɦɚɫɫɚ 1 ɦ2 
4,3 ɤɝ 0,042 1,2 0,051 

 
3) ɋɬɹɠɤɚ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ Ɇ200 t 
= 50 ɦɦ, ρ = 1800 ɤɝ/ɦ3 

0,883 1,3 1,148 

 

5) ɍɤɥɨɧɨɨɛɪɚɡɭɸɳɢɣ ɫɥɨɣ ɢɡ 
ɤɟɪɚɦɡɢɬɚ Ɇ250 t = 115 ɦɦ, ρ = 250 
ɤɝ/ɦ3 

0,282 1,3 0,367 

 

6) ɗɤɫɬɪɭɡɢɨɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ 
ɌȿɏɇɈɇɂɄɈɅɖ CARBON PROF 
300, t = 160 ɦɦ, ρ = 30 ɤɝ/ɦ3 

0,047 1,2 0,057 

 
7) ɉɚɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ Ȼɢɩɨɥɶ 
ɗɉɉ ɦɚɫɫɚ 1 ɦ2 3 ɤɝ 

0,029 1,2 0,035 

5 
ȼɟɫ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɮɚɫɚɞɚ  0,491 1,2 0,589 

6 ȼɟɫ ɩɟɪɟɝɨɪɨɞɨɤ ɧɚ 1 ɦ2 - 50 ɤɝ 0,491 1,3 0,638 

7 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɫɬɟɧɵ 
ɮɭɧɞɚɦɟɧɬɚ (ɧɚ ɧɚɢɛɨɥɟɟ 
ɧɚɝɪɭɠɟɧɧɨɦ ɭɱɚɫɬɤɟ), ɤɇ/ɦ2 

39,1 1,15 44,92 

8 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ (III ɫɧɟɝɨɜɨɣ 
ɪɚɣɨɧ), ɤɇ/ ɦ2 

1,5 1,4 2,1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 

№ ȼɢɞ ɧɚɝɪɭɡɤɢ 
ɇɨɪɦɚɬɢɜɧɨɟ 

ɡɧɚɱɟɧɢɟ, 
ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ  
ɧɚɞɟɠɧɨɫɬɢ 
ɩɨ ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ, 

ɤɇ/ɦ2 

9 

ɉɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ: ɫɥɭɠɟɛɧɵɟ 
ɩɨɦɟɳɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ, 
ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɭɱɪɟɠɞɟɧɢɣ; ɨɮɢɫɵ; 
ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ (ɝɚɪɞɟɪɨɛɧɵɟ, 
ɞɭɲɟɜɵɟ, ɭɦɵɜɚɥɶɧɵɟ, ɭɛɨɪɧɵɟ) 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ 

2 1,2 2,4 

10 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ (III ɜɟɬɪɨɜɨɣ 
ɪɚɣɨɧ) ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ  

1,4 
 

 ɨɬɦ. +4,800 0,316 
 

0,442 

 ɨɬɦ. +9,600 0,417 
 

0,583 

 ɨɬɦ. +14,400 0,490 
 

0,686 

 ɨɬɦ. +19,200 0,550 
 

0,770 

 ɨɬɦ. +24,000 0,601 
 

0,841 
  ɨɬɦ. +27,600 0,636 

 
0,890 

 ɨɬɦ. +31,200 0,668 
 

0,935 
 ɨɬɦ. +34,800 0,697 

 
0,976 

 ɨɬɦ. +38,400 0,725 
 

1,015 
 ɨɬɦ. +42,000 0,752 

 
1,053 

 ɨɬɦ. +45,600 0,777 
 

1,088 
 ɨɬɦ. +49,200 0,801 

 
1,121 

 ɨɬɦ. +52,800 0,824 
 

1,153 
 ɨɬɦ. +56,400 0,846 

 
1,184 

 ɨɬɦ. +60,000 0,867 
 

1,214 
 ɨɬɦ. +63,600 0,888 

 
1,243 

 ɨɬɦ. +67,200 0,907 
 

1,270 
 ɨɬɦ. +70,800 0,926 

 
1,297 

 ɨɬɦ. +74,400 0,945 
 

1,323 
 ɨɬɦ. +78,000 0,963 

 
1,348 

 ɨɬɦ. +81,600 0,981 
 

1,373 
 ɨɬɦ. +85,200 0,998 

 
1,397 

 ɨɬɦ. +88,800 1,014 
 

1,420 
 ɨɬɦ. +92,400 1,031 

 
1,443 

 ɨɬɦ. +96,000 1,046 
 

1,465 
 ɨɬɦ. +99,600 1,062 

 
1,487 

 ɨɬɦ. +103,200 1,077 
 

1,508 
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 ɨɬɦ. +106,800 1,092 
 

1,529 
 ɨɬɦ. +110,400 1,107 

 
1,549 

 ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ (III ɜɟɬɪɨɜɨɣ 
ɪɚɣɨɧ) ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ    

 ɨɬɦ. +4,800 0,197 
 

0,276 
  ɨɬɦ. +9,600 0,260 

 
0,365 

  ɨɬɦ. +14,400 0,306 
 

0,429 
  ɨɬɦ. +19,200 0,344 

 
0,481 

  ɨɬɦ. +24,000 0,376 
 

0,526 
  ɨɬɦ. +27,600 0,397 

 
0,556 

 ɨɬɦ. +31,200 0,417 
 

0,584 
 ɨɬɦ. +34,800 0,436 

 
0,610 

 ɨɬɦ. +42,000 0,453 
 

0,635 
 ɨɬɦ. +45,600 0,470 

 
0,658 

 ɨɬɦ. +49,200 0,486 
 

0,680 
 ɨɬɦ. +52,800 0,501 

 
0,701 

 ɨɬɦ. +56,400 0,515 
 

0,721 
 ɨɬɦ. +60,000 0,529 

 
0,740 

 ɨɬɦ. +63,600 0,542 
 

0,759 
 ɨɬɦ. +67,200 0,555 

 
0,777 

 ɨɬɦ. +70,800 0,567 
 

0,794 
 ɨɬɦ. +74,400 0,579 

 
0,811 

 ɨɬɦ. +78,000 0,591 
 

0,827 
 ɨɬɦ. +81,600 0,602 

 
0,843 

 ɨɬɦ. +85,200 0,613 
 

0,858 
 ɨɬɦ. +88,800 0,624 

 
0,873 

 ɨɬɦ. +92,400 0,634 
 

0,888 
 ɨɬɦ. +96,000 0,644 

 
0,902 

 ɨɬɦ. +99,600 0,654 
 

0,916 
 ɨɬɦ. +103,200 0,664 

 
0,929 

 ɨɬɦ. +106,800 0,673 
 

0,943 
  
  ɨɬɦ. +110,400 

0,683 
 

0,956 

 
ɉɭɥɶɫɚɰɢɨɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɭɱɢɬɵɜɚɟɬɫɹ ɉɄ 

SCAD. ɉɟɪɟɱɟɧɶ ɡɚɝɪɭɠɟɧɢɣ, ɤɨɦɛɢɧɚɰɢɣ ɡɚɝɪɭɠɟɧɢɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ 
ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.4. Ɋɚɫɱɟɬɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɫɢɥɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɣ 
ɩɪɢɜɟɞɟɧɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.5. Ⱦɥɹ ɨɫɧɨɜɧɵɯ ɫɨɱɟɬɚɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬ ɨɜ ɫɨɱɟɬɚɧɢɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɨɤ 1, 0,9, 0,7 ɫɨɝɥɚɫɧɨ [4, 
ɩ.ɩ. 6.4]. 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜ ɨɫɹɯ 1-16 ɜ ɉɄ SCAD  

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜ ɨɫɹɯ Ⱥ-ɂ ɜ ɉɄ SCAD  
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Ɋɢɫɭɧɨɤ 3.3 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜ ɉɄ SCAD 

 

 
 

Ɋɢɫɭɧɨɤ 3.4 – Ɂɚɝɪɭɠɟɧɢɹ ɢ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ 
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Ɋɢɫɭɧɨɤ 3.5 – Ɋɚɫɱɟɬɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɫɢɥɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɣ 
 

3.2.3 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɞɚɧɢɹ ɜ ɉɄ SCAD 
 
ȼ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɣ 

ɤɚɪɤɚɫ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 1-6/Ⱥ-ȼ ɢ 2-7/ɂ-Ʌ. ɇɚ ɪɢɫɭɧɤɚɯ 3.6 – 3.9 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɨɧɫɨɥɶɧɵɯ ɜɵɥɟɬɨɜ ɜ ɉɄ SCAD. 

 
Ɋɢɫɭɧɨɤ 3.6 – Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ ɨɫɢ ɯ (ɤɨɦɛɢɧɚɰɢɹ ɡɚɝɪɭɠɟɧɢɣ 

ɋ3) 
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Ɋɢɫɭɧɨɤ 3.7 – Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ ɨɫɢ ɭ (ɤɨɦɛɢɧɚɰɢɹ ɡɚɝɪɭɠɟɧɢɣ 

ɋ3) 
 

 
 

Ɋɢɫɭɧɨɤ 3.8 – Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ ɨɫɢ z (ɤɨɦɛɢɧɚɰɢɹ ɡɚɝɪɭɠɟɧɢɣ 
ɋ3) 
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Ɋɢɫɭɧɨɤ 3.9 – Ɂɧɚɱɟɧɢɹ ɭɫɢɥɢɣ N, ɤɇ, ɩɨ ɨɫɢ z (ɤɨɦɛɢɧɚɰɢɹ ɡɚɝɪɭɠɟɧɢɣ 
ɋ4) 

 
 

Ɋɢɫɭɧɨɤ 3.10 – Ɂɧɚɱɟɧɢɹ ɭɫɢɥɢɣ Qz, ɤɇ, ɩɨ ɨɫɢ z (ɤɨɦɛɢɧɚɰɢɹ 
ɡɚɝɪɭɠɟɧɢɣ ɋ4) 
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Ɋɢɫɭɧɨɤ 3.11 – Ɂɧɚɱɟɧɢɹ ɭɫɢɥɢɣ My, ɤɇ, ɩɨ ɨɫɢ z (ɤɨɦɛɢɧɚɰɢɹ 
ɡɚɝɪɭɠɟɧɢɣ ɋ4) 

 
 

ɋɨɝɥɚɫɧɨ [4, ɬɚɛɥ. Ⱦ.1], ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ (ɩɨ ɨɫɢ z) 
ɫɨɫɬɚɜɥɹɟɬ 118 ɦɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ z 
ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɵɯ. 

 
3.2.4 ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ 
 
3.2.4.1 ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɹ ɛɚɥɤɢ Ȼ1ɧɚ ɨɬɦ. +14,400 
 
ɉɪɨɜɟɪɢɦ ɫɟɱɟɧɢɟ ɧɟɫɭɳɢɯ ɛɚɥɨɤ Ȼ1, ɩɪɢɧɹɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɫɟɱɟɧɢɟ 

ɛɚɥɤɢ HP305X95. ɍɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɟ: Ɇ = 184,9 ɤɇ∙ɦ; N = 5778ɤɇ; Q = 463ɤɇ. 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɷɥɟɦɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ 

ɭɡɥɚɦɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ l = 6,0 ɦ. 
Ɋɚɫɱɟɬ ɜɧɟɰɟɧɬɪɟɧɧɨ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 

ɝɞɟ N  – ɩɪɨɞɨɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɷɥɟɦɟɧɬɟ, ɤɇ; 

 

1,
y c ɯ x y c

N Ɇ
A R ɫ W R 

 
    

 

 

 
(3.1) 
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Ɇ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɷɥɟɦɟɧɬɟ, ɤɇ∙ɦ; 

xc  – ɤɨɷɮɮɢɰɢɟɧɬ , ɩɪɢɧɢɦɚɟɦɵɣ ɫɨɝɥɚɫɧɨ [6; ɬɚɛɥ. ȿ.1]; 
А – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɞɜɭɬɚɜɪɚ, ɫɦ2; 
Wɯ – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ, ɫɦ3. 
Ry – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɤɚɬɚ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ, Ɇɉɚ; 
Ȗɫ – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 

ɉɪɢɧɢɦɚɟɦ: N = 5778ɤɇ; Ɇ = 184,9 ɤɇ∙ɦ; ɫɯ = 1,05; A = 121 ɫɦ2; Wx = 
423,0 ɫɦ3; Ry = 340 Ɇɉɚ; Ȗɫ = 1. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.1), ɩɨɥɭɱɢɦ 
 

5778 184,9
1,

121 340 1 1,05 423 340 1

0,15 1.

 
    


 

 
ɉɪɨɱɧɨɫɬɶ ɫɟɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɚ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɛɚɥɨɤ ɜ ɫɟɱɟɧɢɢ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɨɣ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

/ ( ) 1,w s cQ S I t R       (3.2) 
 
ɝɞɟ Q  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ, ɤɇ; 

S  – ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɟɱɟɧɢɹ ɛɚɥɤɢ, ɫɦ3; 
I  – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɛɚɥɤɢ, ɫɦ4; 

wt – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɛɚɥɤɢ, ɫɦ; 
Rs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɫɞɜɢɝɭ, Ɇɉɚ; 
Ȗɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.1). 

ɉɪɢɧɢɦɚɟɦ: Q = 463ɤɇ; S = 1491 ɫɦ3; I = 6529 ɫɦ4; wt = 13 ɦɦ; Rs = 197,2 
Ɇɉɚ; Ȗɫ = 1. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.2), ɩɨɥɭɱɢɦ: 
 

6 8 6463 1491 10 / (6529 10 0,013 197,2 10 1) 1,

0,004 1.

        


 

 
ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ ɛɚɥɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

max ,uf f  (3.3) 
 
ɝɞɟ maxf  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɛɚɥɤɢ, ɫɦ; 

ɢf  – ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɩɪɨɝɢɛɚ, ɦ. 
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ɉɪɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɛɚɥɤɭ maxf  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 
4

max (5 ) / (384 ),nf q l E I      (3.4) 
 

ɝɞɟ qn – ɧɨɪɦɚɬɢɜɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ 
ɛɚɥɤɭ, ɜɤɥɸɱɚɸɳɚɹ ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɞɥɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, ɤɇ/ɦ; 

l  – ɞɥɢɧ ɛɚɥɤɢ, ɦ; 
I  – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ, ɫɦ4; 
ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ, Ɇɉɚ. 

ɉɪɢɧɢɦɚɟɦ: qn = 22,18 ɤɇ/ɦ; l = 6 ɦ; I = 6529 ɫɦ4; ȿn = 2,06∙105 Ɇɉɚ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.3), ɩɨɥɭɱɢɦ 
 

3 4 11 6
max (5 22,18 10 6 1) / (384 2,06 10 6328 10 ) 0,027.f            

 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.4), ɩɨɥɭɱɢɦ 
 
0,027 6 / 200,

0,027 0,03.


  

 
ɉɪɨɜɟɪɤɚ ɛɚɥɤɢ ɧɚ ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɛɚɥɤɚ ɧɚɞɟɠɧɨ 

ɪɚɫɤɪɟɩɥɟɧɚ ɩɨ ɞɥɢɧɟ ɛɚɥɤɚɦɢ ɧɚɫɬɢɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɶ. 
Ɉɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɚɥɤɢ ɨɛɟɫɩɟɱɟɧɚ. 
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Ʌɢɫɬ 

3.2.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜ 
 
3.2.5.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɚ 3 
 
ȼ ɞɚɧɧɨɦ ɭɡɥɟ ɫɨɩɪɹɝɚɸɬɫɹ 8 ɷɥɟɦɟɧɬɨɜ: ɱɟɬɵɪɟ ɛɚɥɤɢ Ȼ1 ɠɟɫɬɤɨ 

ɫɨɩɪɹɝɚɸɬɫɹ ɫ ɤɨɥɨɧɧɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɞɜɨɣɧɵɯ ɭɝɨɥɤɨɜ ɢ ɮɚɫɨɧɨɤ, ɫɜɹɡɶ ɋȼ1 
ɫɨɩɪɹɝɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɮɚɫɨɧɤɢ ɩɨɫɪɟɞɫɬɜɨɦ ɫɜɚɪɤɢ. 

Ɋɚɫɱɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ Idea StatiCa. 
ɉɟɪɜɨɫɬɟɩɟɧɧɨ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɭɡɟɥ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɬɢɩɚɦɢ 

ɠɟɫɬɤɨɫɬɢ. Ⱦɚɥɟɟ ɧɚɡɧɚɱɚɟɬɫɹ ɬɢɩ ɫɨɟɞɢɧɟɧɢɹ ɤɚɠɞɨɦɭ ɷɥɟɦɟɧɬɭ, ɡɚɞɚɸɬɫɹ 
ɬɨɥɳɢɧɵ ɢ ɪɚɡɦɟɪɵ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɥɚɫɬɢɧ, ɤɚɬɟɬɵ ɫɜɚɪɧɵɯ ɲɜɨɜ, 
ɞɢɚɦɟɬɪɵ ɛɨɥɬɨɜ. ɇɚ ɪɢɫɭɧɤɚɯ 3.12 – 3.15 ɩɪɟɞɫɬɚɜɥɟɧ ɭɡɟɥ ɜ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɟɤɰɢɹɯ. 

 

 
Ɋɢɫɭɧɨɤ 3.12 – ȼɢɞ ɭɡɥɚ 3 ɜ ɩɟɪɫɩɟɤɬɢɜɟ 
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Ɋɢɫɭɧɨɤ 3.13 – ɉɪɨɟɤɰɢɹ ɭɡɥɚ 3 ɜ ɩɥɨɫɤɨɫɬɢ YOZ 
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Ʌɢɫɬ 

Ɋɢɫɭɧɨɤ 3.14 – ɉɪɨɟɤɰɢɹ ɭɡɥɚ 3 ɜ ɩɥɨɫɤɨɫɬɢ XOZ 

 
Ɋɢɫɭɧɨɤ 3.15 – ɉɪɨɟɤɰɢɹ ɭɡɥɚ 3 ɜ ɩɥɨɫɤɨɫɬɢ XOY 

 
ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɫɥɟɞɭɟɬ ɩɪɢɥɨɠɟɧɢɟ ɧɚɝɪɭɡɤɢ. ɍɫɢɥɢɹ ɤɚɠɞɨɝɨ 

ɷɥɟɦɟɧɬɨɜ ɫɧɢɦɚɸɬɫɹ ɢɡ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɉɄ SCAD ɢ ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɜ 
ɧɭɠɧɵɦ ɭɡɥɚɯ. 

 
Ȼ1, Ȼ3, Ȼ4 ɫɨɩɪɹɝɚɸɬɫɹ ɫ ɤɨɥɨɧɧɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɬɪёɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 

ɩɥɚɧɨɤ, ɩɪɢɜɚɪɟɧɧɵɯ ɜ ɫɬɵɤɟ ɛɚɥɨɤ ɢ ɤɨɥɨɧɧ ɢ ɛɨɥɬɨɜ Ø30, ɫɨɟɞɢɧɹɸɳɢɯ 
ɩɥɚɧɤɭ ɫ ɛɚɥɤɨɣ. ɋɜɹɡɢ ɫɨɩɪɹɝɚɸɬɫɹ ɫ ɤɨɥɨɧɧɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ 
ɩɥɚɧɤɢ, ɩɪɢɜɚɪɟɧɧɨɣ ɤ ɤɨɥɨɧɧɟ ɢ ɛɨɥɬɨɜ Ø36. 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ, ɩɪɨɜɟɪɤɚ ɩɥɚɫɬɢɧ, ɛɨɥɬɨɜ ɢ ɫɜɚɪɧɵɯ ɲɜɨɜ. 
Ɍɨɥɳɢɧɭ ɩɥɚɫɬɢɧɵ t1, ɦ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 16 ɦɦ, ɲɢɪɢɧɭ b1 = 309 ɦɦ (ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɲɢɪɢɧɟ ɞɜɭɬɚɜɪɚ HP305X95, ɢɡ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧɚ Ȼ1). 
ɉɪɢɧɢɦɚɟɦ ɞɥɢɧɭ ɩɥɚɫɬɢɧɵ ɫ1 = 600 ɦɦ. 

Ɍɨɥɳɢɧɭ ɩɥɚɫɬɢɧɵ t2, ɦ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 16 ɦɦ, ɲɢɪɢɧɭ bɨɪ = 180 ɦɦ 
(ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɭɟɦɵɦ ɪɚɫɫɬɨɹɧɢɹɦ ɦɟɠɞɭ ɛɨɥɬɚɦɢ). ɉɪɢɧɢɦɚɟɦ 
ɞɥɢɧɭ ɩɥɚɫɬɢɧɵ ɫ2 = 238ɦɦ. 

ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ 
  

1,f wf

z wz

R

R




  (3.5) 

 
ɝɞɟ 

f  – ɤɨɷɮɮɢɰɢɟɧɬ  ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ; 
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z – ɤɨɷɮɮɢɰɢɟɧɬ  ɩɨ ɦɟɬɚɥɥɭ ɝɪɚɧɢɰɵ ɫɩɥɚɜɥɟɧɢɹ; 
wfR – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɵɯ ɲɜɨɜ ɫɪɟɡɭ (ɭɫɥɨɜɧɨɦɭ) ɩɨ ɦɟɬɚɥɥɭ 

ɲɜɚ, Ɇɉɚ; 
wzR – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɵɯ ɲɜɨɜ ɫɪɟɡɭ (ɭɫɥɨɜɧɨɦɭ) ɩɨ ɦɟɬɚɥɥɭ 

ɝɪɚɧɢɰɵ ɫɩɥɚɜɥɟɧɢɹ, Ɇɉɚ. 
ɉɪɢɧɢɦɚɟɦ: 

f  = 0,9; z = 1,05; 
wfR  = 215 Ɇɉɚ; wzR = 207 Ɇɉɚ . 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.5), ɩɨɥɭɱɢɦ 
 
0,9 215

0,89 1,
1,05 207


 

  
 

ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ. 
Ⱦɥɢɧɭ ɫɜɚɪɧɨɝɨ ɲɜɚ ɫɨ ɫɬɨɪɨɧɵ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɩɥɚɫɬɢɧɵ lw1, ɦɦ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
  

2 / 3 / ,wz a f f wf cl R k R       (3.6) 
 
ɝɞɟ Ra – ɨɩɨɪɧɚɹ ɪɟɚɤɰɢɹ ɛɚɥɤɢ, ɤɇ;  

kf – ɤɚɬɟɬ ɲɜɚ, ɦɦ; 

f  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.5); 

wfR – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.5); 
Ȗɫ – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. 

ɉɪɢɧɢɦɚɟɦ: Ra = 580,5 ɤɇ, kf = 8 ɦɦ, 
f  = 0,9, 

wfR  = 215 Ɇɉɚ, Ȗɫ = 1. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.6), ɩɨɥɭɱɢɦ 
 

1 (2 / 3) 1240 / 0,9 215 1000 0,008 1 0,53 .wl ɦ        
 
Ʉɪɟɩɥɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɥɚɫɬɢɧ ɧɚ ɩɨɥɤɟ ɛɚɥɤɢ ɜɵɩɨɥɧɹɟɦ ɧɚ 

ɛɨɥɬɚɯ ɧɨɪɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ȼ), ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 8.8, 
ɞɢɚɦɟɬɪɨɦ 30 ɦɦ (Ɇ30). Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɛɨɥɬɵ – 33 ɦɦ.  

 
ɉɪɨɜɟɪɤɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ  
 

,bt bt bn bN R A     
 
(3.7) 

 
ɝɞɟ btR  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɛɨɥɬɨɜ, Ɇɉɚ; 

bnA  – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɪɟɡɶɛɨɜɨɣ ɱɚɫɬɢ ɧɟɬɬɨ ɛɨɥɬɚ, 
ɫɦ2; 

Ȗb – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
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ɉɪɢɧɢɦɚɟɦ: Rbt = 448,2 Ɇɉɚ; Abɬ = 5,61 ɫɦ2; Ȗb = 1. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.7), ɩɨɥɭɱɢɦ 
 

448,2 5,61 1 251,4 .btN ɤɇ     
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɫɢɥɢɟ ɜ ɫɨɩɪɹɠɟɧɢɢ N = 5505,6 ɤɇ, 

ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 22 ɛɨɥɬɚ Ɇ30. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɨ 10 ɛɨɥɬɨɜ ɜ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɥɚɫɬɢɧɚɯ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɩɨɥɤɚɦ ɢ 2 ɜ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ 
ɩɥɚɫɬɢɧɟ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɫɬɨɣɤɟ ɞɜɭɬɚɜɪɚ. 

 
Ȼ2 ɫɨɩɪɹɝɚɟɬɫɹ ɫ ɤɨɥɨɧɧɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɞɜɭɯ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ ˪180ɯ18 ɢ 

ɛɨɥɬɨɜ Ø36.  
ɋɨɩɪɹɠɟɧɢɟ ɭɝɨɥɤɨɜ ɫɨ ɫɬɨɤɨɣ ɛɚɥɤɢ ɢ ɩɨɥɤɨɣ ɤɨɥɨɧɧɵ ɜɵɩɨɥɧɹɟɦ ɧɚ 

ɛɨɥɬɚɯ ɧɨɪɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ȼ), ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 8.8, 
ɞɢɚɦɟɬɪɨɦ 36 ɦɦ (Ɇ36). Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɛɨɥɬɵ – 39 ɦɦ.  

 
ɉɪɨɜɟɪɤɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ  
 

,bt bt bn bN R A     
 
(3.7) 

 
ɝɞɟ btR  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɛɨɥɬɨɜ, Ɇɉɚ; 

bnA  – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɪɟɡɶɛɨɜɨɣ ɱɚɫɬɢ ɧɟɬɬɨ ɛɨɥɬɚ, 
ɫɦ2; 

Ȗb – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ: Rbt = 448,2 Ɇɉɚ; Abɬ = 8,16 ɫɦ2; Ȗb = 1. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.7), ɩɨɥɭɱɢɦ 
 

448,2 8,16 1 365,7 .btN ɤɇ     
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɫɢɥɢɟ ɜ ɫɨɩɪɹɠɟɧɢɢ N = 2121,06 ɤɇ, 

ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 6 ɛɨɥɬɚ Ɇ36.  
 
ɋɜɹɡɶ ɋȼ2 ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɮɚɫɨɧɤɨɣ ɤɨɥɨɧɧɵ Ʉ1 ɩɨɫɪɟɞɫɬɜɨɦ ɛɨɥɬɨɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ. Ɋɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɟ ɨɞɧɢɦ ɛɨɥɬɨɦ ɩɪɢ ɪɚɛɨɬɟ ɟɝɨ 
ɧɚ ɫɪɟɡ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.8). ɉɪɢɧɢɦɚɟɦ ɛɨɥɬɵ Ɇ36 (ɤɥɚɫɫ 
ɬɨɱɧɨɫɬɢ ȼ, ɤɥɚɫɫ ɩɪɨɱɧɨɫɬɢ 8.8). 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɫɪɟɡ  
 

bs bs b s b cN R A n        

 
 

(3.8) 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɝɞɟ Rbs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɟɡɭ ɛɨɥɬɨɜ, Ɇɉɚ; 
ns – ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɫɪɟɡɨɜ ɛɨɥɬɨɜ; 
Ab – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɛɨɥɬɚ, ɦ2; 
Ȗb – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ; 
Ȗɫ – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 

ɉɪɢɧɢɦɚɟɦ: Rbs = 332ɇ/ɦɦ2; ns = 1; Ab = 10,17 ɫɦ2; Ȗb = 1; Ȗc = 1. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.8), ɩɨɥɭɱɢɦ 
 

332 10,17 1 1 303,9 .bsN ɤɇ       
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɫɢɥɢɟ ɜ ɫɨɩɪɹɠɟɧɢɢ ɜɟɪɯɧɢɯ ɫɜɹɡɟɣ ɋȼ2 

ɫ Ʉ2 N = 480,3 ɤɇ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 2 ɛɨɥɬɚ Ɇ36, ɤɥɚɫɫ ɩɪɨɱɧɨɫɬɢ 8.8.  
 
 
ɋɨɩɪɹɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.12. 

 
Ɋɢɫɭɧɨɤ 3.12 – ɍɡɟɥ 3 

 
3.2.5.2 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ Ʉ3 ɫ Ʉ4 
 
ɋɨɩɪɹɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɜɧɨɩɨɥɨɱɧɨɝɨ ɭɝɨɥɤɚ 

L160×16, ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɹɟɬɫɹ ɫ Ʉ4 ɩɨɫɪɟɞɫɬɜɨɦ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

Ʉ3 ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ W360x410x818, Ʉ4 ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ W360x410x314. 
 
Ʉ3 ɢ Ʉ4 ɫɨɩɪɹɝɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɱɟɬɵɪɟɯ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ 

˪180ɯ18, ɞɜɭɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɥɚɫɬɢɧ 740ɯ401ɯ20, ɞɜɭɯ ɧɚɤɥɚɞɨɤ 
360ɯ401ɯ58, ɨɞɧɨɣ ɩɥɚɫɬɢɧɨɣ 553ɯ401ɯ20  ɢ ɛɨɥɬɨɜ Ø36.  

ɋɨɩɪɹɠɟɧɢɟ ɭɝɨɥɤɨɜ ɫ ɤɨɥɨɧɧɨɣ ɜɵɩɨɥɧɹɟɦ ɧɚ ɛɨɥɬɚɯ ɧɨɪɦɚɥɶɧɨɣ 
ɬɨɱɧɨɫɬɢ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ȼ), ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 8.8, ɞɢɚɦɟɬɪɨɦ 36 ɦɦ (Ɇ36). 
Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɛɨɥɬɵ – 39 ɦɦ.  

 
ɉɪɨɜɟɪɤɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ  
 

,bt bt bn bN R A     
 
(3.7) 

 
ɝɞɟ btR  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɛɨɥɬɨɜ, Ɇɉɚ; 

bnA  – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɪɟɡɶɛɨɜɨɣ ɱɚɫɬɢ ɧɟɬɬɨ ɛɨɥɬɚ, 
ɫɦ2; 

Ȗb – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ: Rbt = 448,2 Ɇɉɚ; Abɬ = 8,16 ɫɦ2; Ȗb = 1. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.7), ɩɨɥɭɱɢɦ 
 

448,2 8,16 1 365,7 .btN ɤɇ     
ɉɪɨɜɟɪɤɚ ɧɚ ɫɪɟɡ  
 

 

 
(3.8) 

ɝɞɟ: 
 – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɟɡɭ 

 – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɛɨɥɬɚ ɛɪɭɬɬɨ  

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 

 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.8), ɩɨɥɭɱɢɦ 
 

332 1,017 0,9 1 303,9 .bsN ɤɇ      
 
ɉɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ  

 

 

 
(3.9) 

ɝɞɟ: 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
– ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɦɹɬɢɸ ɫɨɟɞɢɧɹɟɦɵɯ 
ɷɥɟɦɟɧɬɨɜ 

 – ɞɢɚɦɟɬɪ ɛɨɥɬɚ 
t=20ɦɦ – ɬɨɥɳɢɧɚ ɡɚɤɥёɩɤɢ 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.9), ɩɨɥɭɱɢɦ 
 
632, 0,036 0,9 1 0,02 409,6 .bpN ɤɇ       

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɫɢɥɢɟ ɜ ɫɨɩɪɹɠɟɧɢɢ N = 9960 ɤɇ, 
ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 24 ɛɨɥɬɚ Ɇ36.  

 
ɍɡɟɥ ɫɨɩɪɹɠɟɧɢɹ Ʉ3 ɢ Ʉ4 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.13. 
 

 
 

Ɋɢɫɭɧɨɤ 3.13 – ɍɡɟɥ ɫɨɩɪɹɠɟɧɢɹ Ȼɉ1 ɢ ɇɄ (ɨɫɶ Ȼ) 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

3.2.5.3 ɋɨɩɪɹɠɟɧɢɟ Ȼ5 ɫ Ȼ1  
 
ɋɨɩɪɹɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɜɧɨɩɨɥɨɱɧɨɝɨ ɭɝɨɥɤɚ 

L140×12, ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɹɟɬɫɹ ɫ Ȼ1 ɩɨɫɪɟɞɫɬɜɨɦ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
Ȼ1 ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ HP3055x95, Ȼ5 ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ HP220x57,2. 
 
Ȼ1 ɢ Ȼ5 ɫɨɩɪɹɝɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨɫɪɟɞɫɬɜɨɦ ɱɟɬɵɪɟɯ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ 

˪140ɯ12 ɢ ɛɨɥɬɨɜ Ø24.  
ɋɨɩɪɹɠɟɧɢɟ ɭɝɨɥɤɨɜ ɫ ɛɚɥɤɚɦɢ ɜɵɩɨɥɧɹɟɦ ɧɚ ɛɨɥɬɚɯ ɧɨɪɦɚɥɶɧɨɣ 

ɬɨɱɧɨɫɬɢ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ȼ), ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 8.8, ɞɢɚɦɟɬɪɨɦ 24 ɦɦ (Ɇ24). 
Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɛɨɥɬɵ – 26 ɦɦ.  

 
ɉɪɨɜɟɪɤɚ ɧɚ ɪɚɫɬɹɠɟɧɢɟ  
 

,bt bt bn bN R A     
 
(3.7) 

 
ɝɞɟ btR  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɛɨɥɬɨɜ, Ɇɉɚ; 

bnA  – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɪɟɡɶɛɨɜɨɣ ɱɚɫɬɢ ɧɟɬɬɨ ɛɨɥɬɚ, 
ɫɦ2; 

Ȗb – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ: Rbt = 448,2 Ɇɉɚ; Abɬ = 3,53 ɫɦ2; Ȗb = 1. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.7), ɩɨɥɭɱɢɦ 
 

448,2 3,53 1 158,2 .btN ɤɇ     
ɉɪɨɜɟɪɤɚ ɧɚ ɫɪɟɡ  
 

 

 
(3.8) 

ɝɞɟ: 
 – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɟɡɭ 

Ab=452 ɦɦ2 – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɹ ɛɨɥɬɚ ɛɪɭɬɬɨ  
 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 

 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.8), ɩɨɥɭɱɢɦ 
 

332 4,52 0,9 1 135,1 .bsN ɤɇ      
 
ɉɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ  

  



46 

 
 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
(3.9) 

ɝɞɟ: 

 
– ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɦɹɬɢɸ ɫɨɟɞɢɧɹɟɦɵɯ 
ɷɥɟɦɟɧɬɨɜ 

db=24 ɦɦ – ɞɢɚɦɟɬɪ ɛɨɥɬɚ 
t=11ɦɦ – ɬɨɥɳɢɧɚ ɡɚɤɥёɩɤɢ 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.9), ɩɨɥɭɱɢɦ 
 
632, 0,024 0,9 1 0,011 136,6 .bpN ɤɇ       

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɭɫɢɥɢɟ ɜ ɫɨɩɪɹɠɟɧɢɢ N = 1180 ɤɇ, 
ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 8 ɛɨɥɬɨɜ Ɇ24.  

 
ɋɨɩɪɹɠɟɧɢɟ ɇɄ, Ȼ1, ɋɬ1, ɋɇ3 ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.14. 

 

 
 

Ɋɢɫɭɧɨɤ 3.14 – ɍɡɟɥ ɫɨɩɪɹɠɟɧɢɹ ɇɄ, Ȼ1, ɋɬ2, ɋɇ3 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

3.3 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɞɡɟɦɧɨɣ 
ɱɚɫɬɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
3.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɨɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɉɛɴɟɤɬ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɬɨɪɨɝɨɜɨ-ɨɮɢɫɧɨɟ ɡɞɚɧɢɟ 

"Ɉɛɥɚɤɚ" ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 
ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 171,92 ɦ. Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ ɧɚɯɨɞɹɬɫɹ ɧɚ ɝɥɭɛɢɧɟ 3,9 ɦ, 
ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 169,12 ɦ. ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ 
ɤɨɥɨɧɤɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.15. 

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
Ɋɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ R0, ɩɪɢɜɟɞɟɧɧɵɟ ɜ [34, 

ɬɚɛɥ. Ȼ.1-Ȼ.10], ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɨɜ 
ɮɭɧɞɚɦɟɧɬɨɜ. 

ȼ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɫɬɚɥɶɧɭɸ 
ɤɨɥɨɧɧɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɩɟɪɟɫɟɱɟɧɢɟ ɨɫɟɣ 8-Ⱥ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
Ɍɚɛɥɢɰɚ 3.3 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɝɪɭɧɬɚ 
h, 
ɦ 

W, 
ɞ.ɟ. 

e, 
ɞ.ɟ. 

ɉɥɨɬɧɨɫɬɶ, 
ɬ/ɦ3 

Ȗ 
(Ȗsb

), 
ɤɇ/ 
ɦ3 

IL, 
ɞ.ɟ. 

Sr, 
ɞ.ɟ 

Ɋɚɫɱɟɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ R0, 

ɤɉ
ɚ ρ ρs ρd 

φII, 
ɝɪɚɞ 

CII, 
ɤɉ
ɚ 

E, 
Ɇɉ

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

1 
Ɍɟɯɧɨɝɟɧɧɵɣ 
ɝɪɭɧɬ 

1,5 0,24 0,87 1,8 2,7 1,45 18,0 0,51 0,75 20 30 7 180 

2 
ɋɭɩɟɫɶ 
ɩɥɚɫɬɢɱɧɚɹ, 
ɩɪɨɫɚɞɨɱɧɚɹ 

5,65 0,24 0,79 1,88 2,7 1,51 18,8 0,5 0,82 17,43 18 10,4 185 

3 

ɉɟɫɨɤ ɩɵɥɟɜɚɬɵɣ 
ɫɪɟɞɧɟɣ 
ɩɥɨɬɧɨɫɬɢ 
ɦɚɥɨɜɥɚɠɧɵɣ 

2,2 0,23 0,65 1,99 2,7 1,61 10,1 - 0,95 38 - 30 400 

4 
ɋɭɝɥɢɧɨɤ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 

1,01 0,15 0,49 2,09 2,7 1,82 20,9 0,25 0,82 25,06 47 23,1 285 

5 
Ƚɚɥɟɱɧɢɤɨɜɵɣ 
ɝɪɭɧɬ ɫ ɩɟɫɱɚɧɵɦ 
ɡɚɩɨɥɧɢɬɟɥɟɦ 

1,3 0,2 0,4 2,5 2,7 1,68 25 - 0,82 28 65 20 
200
00 
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Ɋɢɫɭɧɨɤ 3.15 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 
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3.3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ 
 
3.3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɡɚɛɢɜɧɨɣ ɫɜɚɢ 
 
ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚɛɢɜɧɨɣ ɫɜɚɢ ɋ110.30 ɩɨ ɝɪɭɧɬɭ ɨɫɧɨɜɚɧɢɹ Fd, 

ɤɇ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 

( ),h
d c cR i c i iF R A u f h          (3.35) 

 
ɝɞɟ Ȗɫ – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ;  

R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɤɉɚ; 
fi – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɤɉɚ; 
hi – ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɭ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɦ; 
A – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ, ɦ2; 
u – ɩɟɪɢɦɟɬɪ ɫɜɚɢ, ɦ; 
ȖɫR, Ȗɫf – ɤɨɷɮɮɢɰɢɟɧɬ ɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞ ɧɢɠɧɢɦ 

ɤɨɧɰɨɦ ɢ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɩɨɫɨɛ ɩɨɝɪɭɠɟɧɢɹ ɢ 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɫɜɚɣ ɦɚɪɨɤ ɋ, ɋɇ, ɋɐ, ɋɉ, ɚ ɬɚɤɠɟ ɫɨɫɬɚɜɧɵɯ 
ɫɜɚɣ ɡɚɛɢɜɤɨɣ ɛɟɡ ɥɢɞɟɪɧɵɯ ɫɤɜɚɠɢɧ ɢ ɩɨɞɦɵɜɚ. 

Ɋɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɢɫɹɱɟɣ ɫɜɚɢ ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.35), 
ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 3.17. 

ɉɪɢɧɢɦɚɟɦ: Ȗɫ = 1, R = 20000 ɤɉɚ, ȖɫR = 1, Ȗɫf = 1, A = 0,09 ɦ2, u = 1,2 ɦ, 
Σfihi = 500,85 ɤɇ/ɦ. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.35), ɩɨɥɭɱɢɦ: 
 

1 (1 20000 0,09 1,2 1 500,85) 2401,02 .dF ɤɇ         
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɢɬɶ 

ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɞɧɭ ɫɜɚɸ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɟɟ ɡɧɚɱɟɧɢɹ ɪɚɜɧɵ 
Fd/ȖɄ, ɝɞɟ ȖɄ – ɤɨɷɮɮɢɰɢɟɧɬ  ɧɚɞɟɠɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵ ɪɚɜɧɵɦ 1,4. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɞɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɞɧɭ ɫɜɚɸ ɫɨɫɬɚɜɥɹɟɬ 1712,16 ɤɇ.  

 
ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɪɚɫɱɟɬ ɡɚɜɵɲɚɟɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ. Ɍɚɤɠɟ 

ɦɨɝɭɬ ɫɧɢɡɢɬɶ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɟɮɟɤɬɵ ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ 
ɫɜɚɣ (ɧɟɞɨɛɢɜɤɢ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ, ɪɚɡɪɭɲɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɢ ɞɪ.) ɉɨɷɬɨɦɭ 
ɩɪɢ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɞɨɩɭɫɤɚɟɦɵɯ ɧɚɝɪɭɡɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɨɦ, ɢɯ 
ɨɝɪɚɧɢɱɢɜɚɸɬ, ɩɪɢɧɢɦɚɹ ɡɧɚɱɟɧɢɹ ɧɟ ɛɨɥɶɲɟ 600 ɤɇ [35, ɬɚɛɥ. 1]. 
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3.3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɜ ɪɨɫɬɜɟɪɤɟ 
 
ɑɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

max / ( / ),d k p mtn N F A d      (3.36) 
 
ɝɞɟ Nmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡɟ ɪɨɫɬɜɟɪɤɚ, ɤɇ; 

Ā – ɩɥɨɳɚɞɶ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ, ɦ2;  

mt – ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ, ɤɇ/ɦ3; 
dp – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: Fd/ȖɄ = 600 ɤɇ, Nmax = 12405,6 ɤɇ, Ā = 0,9 ɦ2, mt = 20 ɤɇ/ɦ3, 
dp = 8,3 ɦ. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.36), ɩɨɥɭɱɢɦ: 
 

7160 / (600 0,9 8,3 20) 15,89.n       
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ 16 ɫɜɚɣ ɋ120.30. Ɋɚɫɫɬɚɧɨɜɤɚ ɫɜɚɣ ɜ ɤɭɫɬɟ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.18. Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ ɫɨɫɟɞɧɢɯ ɡɚɛɢɜɧɵɯ 
ɫɜɚɣ ɫɨɫɬɚɜɥɹɟɬ 900 ɦɦ, ɫɜɟɫɵ ɡɚ ɧɚɪɭɠɧɵɟ ɝɪɚɧɢ ɫɜɚɣ ɫɨɫɬɚɜɥɹɸɬ 150 ɦɦ. 
ɪɚɡɦɟɪ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ – 3300ɯ3300 ɦɦ, ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ – 1500 ɦɦ.  

ɋɨɩɪɹɠɟɧɢɟ ɪɨɫɬɜɟɪɤɚ ɫɨ ɫɜɚɹɦ – ɠɟɫɬɤɨɟ, ɡɚɞɟɥɤɚ ɝɨɥɨɜɵ ɫɜɚɢ ɜ 
ɦɨɧɨɥɢɬɧɵɣ ɪɨɫɬɜɟɪɤ ɧɚ ɝɥɭɛɢɧɭ 50 ɦɦ, ɚɪɦɚɬɭɪɚ ɡɚɦɨɧɨɥɢɱɢɜɚɟɬɫɹ ɜ 
ɪɨɫɬɜɟɪɤ ɧɚ 250 ɦɦ (A400). ɉɪɢ ɡɚɞɟɥɤɟ ɫɜɚɢ ɧɚ ɝɥɭɛɢɧɭ 50 ɦɦ 
ɚɪɦɚɬɭɪɧɵɟ ɫɟɬɤɢ ɩɥɢɬɵ ɭɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɝɨɥɨɜɵ ɫɜɚɣ.  

Ʉɥɚɫɫ ɛɟɬɨɧɚ ɪɨɫɬɜɟɪɤɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ȼ30. Ⱥɪɦɢɪɨɜɚɧɢɟ 
ɩɨɞɨɲɜɵ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɟɬɤɚɦɢ ɢɡ ɫɬɟɪɠɧɟɣ ɚɪɦɚɬɭɪɵ Ⱥ400. 
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Ɋɢɫɭɧɨɤ 3.16 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ 

 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɜɟɫ ɪɨɫɬɜɟɪɤɚ Gp, ɤɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,p d p p mtG b l h      (3.37) 
 
ɝɞɟ bp – ɲɢɪɢɧɚ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ, ɦ;  

lp – ɞɥɢɧɚ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ, ɦ; 

mt – ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ, ɤɇ/ɦ3; 
hp – ɜɵɫɨɬɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: bp = 2,4 ɦ, lp = 3,3 ɦ, hp = 1,5 ɦ, mt = 24 ɤɇ/ɦ3. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.37), ɩɨɥɭɱɢɦ: 
 

3,3 3,3 1,5 24 392,04 .pG ɤɇ      
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3.3.2.3 Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɪɭɧɬɚ 
ɨɫɧɨɜɚɧɢɹ 

 
Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɜɵɩɨɥɧɹɸɬ ɩɨ 1-ɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶɫɹ ɭɫɥɨɜɢɟ 
 

/ ,ɫ d kN F   (3.38) 
 
ɝɞɟ Nɫ – ɧɚɢɛɨɥɶɲɚɹ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɧɚ ɫɜɚɸ, ɤɇ; 

Fd/ȖɄ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.36), ɤɇ.  
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɨɜ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

2'/ ' / ,ɫ iN N n M x x     (3.39) 
 
ɝɞɟ N’ – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɹ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɢ ɤɨɦɛɢɧɚɰɢɹɯ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ ɫɜɚɟ ɧɚɢɛɨɥɶɲɟɟ, ɤɇ; 

Ɇ’ – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɹ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɢ ɤɨɦɛɢɧɚɰɢɹɯ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ ɫɜɚɟ ɧɚɢɛɨɥɶɲɟɟ, ɤɇ∙ɦ; 

n – ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ; 
x – ɪɚɫɫɬɨɹɧɢɟ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ ɨɬ ɝɥɚɜɧɨɣ ɨɫɢ ɤɭɫɬɚ ɞɨ ɫɜɚɢ, 

ɭɫɢɥɢɟ ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɦ; 
xi – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɥɚɜɧɨɣ ɨɫɢ ɞɨ ɤɚɠɞɨɣ ɢɡ ɫɜɚɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɝɪɭɧɬɚ 

№ ɫɜɚɢ ɯ, ɦ ɯi, ɦ Nc, ɤɇ (ɤɨɦɛ. ɋ3) Nc, ɤɇ (ɤɨɦɛ. ɋ5) Fdu/yk 

1,13 1,2 1,2 364,478 348,561 

600 

2,14 1,2 0,3 514,261 503,636 
3,15 1,2 0,3 514,261 503,636 
4,16 1,2 1,2 364,478 348,561 
5,9 0,3 1,2 476,815 464,868 
6,1 0,3 0,3 514,261 503,636 
7,11 0,3 0,3 514,261 503,636 
8,12 0,3 1,2 476,815 464,868 

 
ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 
 
 



53 

 
 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

3.3.2.4 ȼɵɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɡɧɚɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ 
ɨɬɤɚɡɚ 

 
Ɉɩɪɟɞɟɥɟɧɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɞɬɜɟɪɠɞɟɧɚ 

ɩɪɢ ɡɚɛɢɜɤɟ ɞɨɫɬɢɠɟɧɢɟɦ ɫɜɚɟɣ ɪɚɫɱɟɬɧɨɝɨ ɨɬɤɚɡɚ Sa, ɤɨɬɨɪɵɣ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
1 2 3

1 2 3

0,2 ( )
,

( )
d

a
d d

E A m m m
S

F F A m m m




    
 

   
 (3.40) 

 
ɝɞɟ Ed – ɪɚɫɱɟɬɧɚɹ ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɬɪɭɛɱɚɬɨɝɨ ɦɨɥɨɬɚ ɋ-1047, ɤȾɠ;  

m1 – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ, ɬ; 
m2 – ɦɚɫɫɚ ɫɜɚɢ, ɬ; 
m3 – ɦɚɫɫɚ ɧɚɝɨɥɨɜɧɢɤɚ, ɬ; 
A – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2; 
η – ɤɨɷɮɮɢɰɢɟɧɬ , ɤɇ/ɦ2; 
Fd – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.35), ɤɇ. 

ɉɪɢɧɢɦɚɟɦ: Ed = 63 ɤȾɠ, m1 = 5100 ɤɝ, m2 = 2500 ɤɝ, m3 = 200 ɤɝ, A = 0,09 
ɦ2, η = 1500 ɤɇ/ɦ2, Fd = 997,02 ɤɇ. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.40), ɩɨɥɭɱɢɦ: 
 

63 1500 0,09 5100 0,2 (2500 200)
0,00545 .

997,02(997,02 1500 0,9) 5100 2500 200aS ɦ    
  

   
 

 
Ɋɚɫɱɟɬɧɵɣ ɨɬɤɚɡ ɧɚɯɨɞɢɬɫɹ ɜ ɨɩɬɢɦɚɥɶɧɵɯ ɩɪɟɞɟɥɚɯ, ɫɜɚɣɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ – ɬɪɭɛɱɚɬɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɋ-1047. 
 
3.3.2.5 Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 
 
ɉɪɢ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɭɫɥɚɜɥɢɜɚɸɬɫɹ, ɬɨ ɩɢɪɚɦɢɞɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ 

ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɞɧɚ ɫɬɚɤɚɧɚ ɫ ɝɪɚɧɹɦɢ, ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɭɝɨɥ 45° ɫ ɜɟɪɬɢɤɚɥɶɸ 
ɢɥɢ ɤɚɫɚɸɳɢɦɢɫɹ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɫɜɚɣ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
0 0

0 2 1
1 2

2 ( ( ) ( )),per bt bas bas

h h
F R h b C a C

C C
        (3.41) 

 
ɝɞɟ Fper – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ, ɤɇ, (ɫɭɦɦɚ ɪɟɚɤɰɢɣ ɜɫɟɯ ɫɜɚɣ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ ɜ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɱɚɫɬɢ ɫ ɷɬɨɣ 
ɠɟ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ ɤɨɥɨɧɧɵ, ɡɚ ɜɵɱɟɬɨɦ ɫɜɚɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ 
ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɫ ɷɬɨɣ ɠɟ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ ɤɨɥɨɧɧɵ);  

Rbt – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɨɫɬɜɟɪɤɚ ɪɚɫɬɹɠɟɧɢɸ, Ɇɉɚ; 
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abas, bbas – ɪɚɡɦɟɪɵ ɨɩɨɪɧɨɣ ɫɬɚɥɶɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ, ɦ;  
h0 – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɜɟɪɯɚ ɧɢɠɧɟɣ ɪɚɛɨɱɟɣ 

ɚɪɦɚɬɭɪɵ ɫɟɬɤɢ ɞɨ ɩɨɞɨɲɜɵ ɨɩɨɪɧɨɣ ɫɬɚɥɶɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ. ɦ; 
c1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ɨɩɨɪɧɨɣ ɫɬɚɥɶɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ 

ɞɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɟɣ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ ɛɥɢɠɚɣɲɟɝɨ 
ɪɹɞɚ ɫɜɚɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɩɪɟɞɟɥɚɦɢ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ 
ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɦ; 

ɋ3 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɪɨɞɨɥɶɧɨɣ ɝɪɚɧɢ ɨɩɨɪɧɨɣ ɫɬɚɥɶɧɨɣ ɩɥɢɬɵ ɛɚɡɵ 
ɤɨɥɨɧɧɵ ɞɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɟɣ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ 
ɛɥɢɠɚɣɲɟɝɨ ɪɹɞɚ ɫɜɚɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɩɪɟɞɟɥɚɦɢ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ 
ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: abas = 1 ɦ, bbas = 0,64 ɦ, h0 = 1,45 ɦ, ɋ1 = 1,2 ɦ, ɋ3 = 1,2 ɦ, Rbt = 
0,9 Ɇɉɚ, Fper = 1757,48 ɤɇ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.41), ɩɨɥɭɱɢɦ: 
 

1,45 1,45
1757,48 2 900 1,45 ( (0,64 1,2) (1 1,2)) 12741,15 .

1,2 1,2perF ɤɇ ɤɇ          

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3.3.2.6 Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 
 
Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

01 1 02 02 2 01 01( ( 0,5 ) ( 0,5 )),c btN R h b C b C        (3.42) 
 
ɝɞɟ NC – ɭɫɢɥɢɟ ɜ ɭɝɥɨɜɨɣ ɫɜɚɟ, ɩɨɞɫɱɢɬɚɧɧɨɟ ɨɬ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɩɨ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ; 

h01 – ɜɵɫɨɬɚ ɫɬɭɩɟɧɟɣ ɧɚɞ ɫɜɚɟɣ; 
b01, b02 – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɭɝɥɨɜɨɣ ɫɜɚɢ ɞɨ ɧɚɪɭɠɧɵɯ 

ɝɪɚɧɟɣ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ; 
ɋ01, ɋ02 – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɭɝɥɨɜɵɯ ɫɜɚɣ ɞɨ ɛɥɢɠɚɣɲɢɯ 

ɝɪɚɧɟɣ ɨɩɨɪɧɨɣ ɩɥɢɬɵ, ɧɨ ɧɟ ɛɨɥɟɟ h01 ɢ ɧɟ ɦɟɧɟɟ 0,4h01; 
ȕ1, ȕ2 – ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬ ɵ. 

ɉɪɢɧɢɦɚɟɦ: ȕ1 = 0,6 ɦ, ȕ2 = 0,73 ɦ, b01 = 0,45 ɦ, b02 = 0,45 ɦ, h0 = 0,55 ɦ, 
ɋ01 = 0,88 ɦ, ɋ02 = 0,7 ɦ, Nc = 364,478ɤɇ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.42), ɩɨɥɭɱɢɦ: 
 

900 1,45 (0,6(0,45 0,5 0,7) 0,73(0,45 0,5 0364, ,88))

1474

478

,3 .

ɤɇ
ɤɇ

        


 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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3.3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 
 
3.3.3.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɛɭɪɨɧɚɛɢɜɧɨɣ ɫɜɚɢ 
 
ɉɪɢɧɢɦɚɟɦ ɛɭɪɨɧɚɛɢɜɧɭɸ ɫɜɚɸ ɞɢɚɦɟɬɪɨɦ 420ɦɦ ɞɥɢɧɨɣ 14ɦ. 
 

( ),h
d c cR i c i iF R A u f h          (3.43) 

 
ɝɞɟ Ȗɫ – ɤɨɷɮɮɢɰɢɟɧɬ  ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ;  

R – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, ɤɉɚ; 
fi – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɤɉɚ; 
hi – ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɭ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɦ; 
A – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɜɚɢ, ɦ2; 
u – ɩɟɪɢɦɟɬɪ ɫɜɚɢ, ɦ; 
ȖɫR, Ȗɫf – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞ ɧɢɠɧɢɦ 

ɤɨɧɰɨɦ ɢ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
Ɋɚɫɱɟɬ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɢɫɹɱɟɣ ɫɜɚɢ ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.35), 

ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 3.17. 
ɉɪɢɧɢɦɚɟɦ: Ȗɫ = 1, R = 20000 ɤɉɚ, ȖɫR = 1, Ȗɫf = 0,7, A = 0,139 ɦ2, u = 1,32 

ɦ, Σfihi = 500,85 ɤɇ/ɦ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.35), ɩɨɥɭɱɢɦ: 
 

1 (1 20000 0,139 1,32 0,7 500,85) 3242,8 .dF ɤɇ         
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɢɬɶ 

ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɞɧɭ ɫɜɚɸ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɟɟ ɡɧɚɱɟɧɢɹ ɪɚɜɧɵ 
Fd/ȖɄ, ɝɞɟ ȖɄ – ɤɨɷɮɮɢɰɢɟɧɬ  ɧɚɞɟɠɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦɵ ɪɚɜɧɵɦ 1,4. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɞɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɞɧɭ ɫɜɚɸ ɫɨɫɬɚɜɥɹɟɬ 2316,3 ɤɇ.  

 
ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɪɚɫɱɟɬ ɡɚɜɵɲɚɟɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ. Ɍɚɤɠɟ 

ɦɨɝɭɬ ɫɧɢɡɢɬɶ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɟɮɟɤɬɵ ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ 
ɫɜɚɣ (ɧɟɞɨɛɢɜɤɢ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ, ɪɚɡɪɭɲɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɢ ɞɪ.) ɉɨɷɬɨɦɭ 
ɩɪɢ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɞɨɩɭɫɤɚɟɦɵɯ ɧɚɝɪɭɡɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɨɦ, ɢɯ 
ɨɝɪɚɧɢɱɢɜɚɸɬ, ɩɪɢɧɢɦɚɹ ɡɧɚɱɟɧɢɹ ɧɟ ɛɨɥɶɲɟ 600 ɤɇ [35, ɬɚɛɥ. 1]. 

 
3.3.3.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɭɪɨɧɚɛɢɜɧɵɯ 
ɫɜɚɣ 
 
ɑɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 
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ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 
ɑɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

max / ( / ),d k p mtn N F A d      (3.44) 
 
ɝɞɟ Nmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɪɚɫɱɟɬɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡɟ ɪɨɫɬɜɟɪɤɚ, ɤɇ; 

Ā – ɩɥɨɳɚɞɶ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɧɭ ɫɜɚɸ, ɦ2;  

mt – ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ, ɤɇ/ɦ3; 
dp – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: Fd/ȖɄ = 600 ɤɇ, Nmax = 12405,6 ɤɇ, Ā = 0,139 ɦ2, mt = 20 
ɤɇ/ɦ3, dp = 8,3 ɦ. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.36), ɩɨɥɭɱɢɦ: 
 

7160 / (600 0,139 8,3 20) 11,4.n       
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ 12 ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɞɢɚɦɟɬɪɨɦ 420ɦɦ ɢ 
ɞɥɢɧɨɣ 14ɦ. Ɋɚɫɫɬɚɧɨɜɤɚ ɫɜɚɣ ɜ ɤɭɫɬɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.5.5. 
Ɋɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ ɫɨɫɟɞɧɢɯ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɫɨɫɬɚɜɥɹɟɬ 1250 ɦɦ, 

ɫɜɟɫɵ ɡɚ 
ɧɚɪɭɠɧɵɟ ɝɪɚɧɢ ɫɜɚɣ ɫɨɫɬɚɜɥɹɸɬ 170-190 ɦɦ. ɪɚɡɦɟɪ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ 

–4500ɯ3300 ɦɦ, ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ – 600 ɦɦ. ɋɨɩɪɹɠɟɧɢɟ ɪɨɫɬɜɟɪɤɚ ɫɨ ɫɜɚɹɦ –
ɠɟɫɬɤɨɟ, ɡɚɞɟɥɤɚ ɝɨɥɨɜɵ ɫɜɚɢ ɜ ɦɨɧɨɥɢɬɧɵɣ ɪɨɫɬɜɟɪɤ ɧɚ ɝɥɭɛɢɧɭ 50 ɦɦ, 
ɚɪɦɚɬɭɪɚ ɡɚɦɨɧɨɥɢɱɢɜɚɟɬɫɹ ɜ ɪɨɫɬɜɟɪɤ ɧɚ 250 ɦɦ (Ø20 A400). ɉɪɢ ɡɚɞɟɥɤɟ 
ɫɜɚɢ ɧɚ ɝɥɭɛɢɧɭ 50 ɦɦ ɚɪɦɚɬɭɪɧɵɟ ɫɟɬɤɢ ɩɥɢɬɵ ɭɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɝɨɥɨɜɵ ɫɜɚɣ. 
Ʉɥɚɫɫ ɛɟɬɨɧɚ ɪɨɫɬɜɟɪɤɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ȼ30. Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɨɞɨɲɜɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɟɬɤɚɦɢ ɢɡ ɫɬɟɪɠɧɟɣ ɚɪɦɚɬɭɪɵ Ⱥ400. 

 
Ɋɢɫɭɧɨɤ 3.17 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ 
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Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɜɟɫ ɪɨɫɬɜɟɪɤɚ Gp, ɤɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,p d p p mtG b l h      (3.37) 
 
ɝɞɟ bp – ɲɢɪɢɧɚ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ, ɦ;  

lp – ɞɥɢɧɚ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ, ɦ; 

mt – ɫɪɟɞɧɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ, ɤɇ/ɦ3; 
hp – ɜɵɫɨɬɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: bp = 4,5 ɦ, lp = 3,3 ɦ, hp = 1,5 ɦ, mt = 24 ɤɇ/ɦ3. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (3.37), ɩɨɥɭɱɢɦ: 
 

4,5 3,3 1,5 24 534,6 .pG ɤɇ      

 
3.3.2.3 Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɝɪɭɧɬɚ 

ɨɫɧɨɜɚɧɢɹ 
 
Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɜɵɩɨɥɧɹɸɬ ɩɨ 1-ɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶɫɹ ɭɫɥɨɜɢɟ 
 

/ ,ɫ d kN F   (3.38) 
 
ɝɞɟ Nɫ – ɧɚɢɛɨɥɶɲɚɹ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɧɚ ɫɜɚɸ, ɤɇ; 

Fd/ȖɄ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.36), ɤɇ.  
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɨɜ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

2'/ ' / ,ɫ iN N n M x x     (3.39) 
 
ɝɞɟ N’ – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɹ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɢ ɤɨɦɛɢɧɚɰɢɹɯ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ ɫɜɚɟ ɧɚɢɛɨɥɶɲɟɟ, ɤɇ; 

Ɇ’ – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɹ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɢ ɤɨɦɛɢɧɚɰɢɹɯ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɜ ɫɜɚɟ ɧɚɢɛɨɥɶɲɟɟ, ɤɇ∙ɦ; 

n – ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ; 
x – ɪɚɫɫɬɨɹɧɢɟ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ ɨɬ ɝɥɚɜɧɨɣ ɨɫɢ ɤɭɫɬɚ ɞɨ ɫɜɚɢ, 

ɭɫɢɥɢɟ ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɦ; 
xi – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɥɚɜɧɨɣ ɨɫɢ ɞɨ ɤɚɠɞɨɣ ɢɡ ɫɜɚɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
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Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɝɪɭɧɬɚ 

№ ɫɜɚɢ ɯ, ɦ Nc, ɤɇ (ɤɨɦɛ. ɋ3) Nc, ɤɇ (ɤɨɦɛ. ɋ5) Fdu/yk 

1, 2, 3 1,875 364,478 348,561 

600 
4, 5, 6 0,625 514,261 503,636 
7, 8, 9 0,625 514,261 503,636 

10, 11, 12 1,875 364,478 348,561 

 
ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 
 
3.3.3.4 Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 
 
ɉɪɢ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɭɫɥɚɜɥɢɜɚɸɬɫɹ, ɬɨ ɩɢɪɚɦɢɞɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ 

ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɞɧɚ ɫɬɚɤɚɧɚ ɫ ɝɪɚɧɹɦɢ, ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɭɝɨɥ 45° ɫ ɜɟɪɬɢɤɚɥɶɸ 
ɢɥɢ ɤɚɫɚɸɳɢɦɢɫɹ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɫɜɚɣ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
0 0

0 2 1
1 2

2 ( ( ) ( )),per bt bas bas

h h
F R h b C a C

C C
        (3.41) 

 
ɝɞɟ Fper – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ, ɤɇ, (ɫɭɦɦɚ ɪɟɚɤɰɢɣ ɜɫɟɯ ɫɜɚɣ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ ɜ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɱɚɫɬɢ ɫ ɷɬɨɣ 
ɠɟ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ ɤɨɥɨɧɧɵ, ɡɚ ɜɵɱɟɬɨɦ ɫɜɚɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ 
ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɫ ɷɬɨɣ ɠɟ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ ɤɨɥɨɧɧɵ);  

Rbt – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɨɫɬɜɟɪɤɚ ɪɚɫɬɹɠɟɧɢɸ, Ɇɉɚ; 
abas, bbas – ɪɚɡɦɟɪɵ ɨɩɨɪɧɨɣ ɫɬɚɥɶɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ, ɦ;  
h0 – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɜɟɪɯɚ ɧɢɠɧɟɣ ɪɚɛɨɱɟɣ 

ɚɪɦɚɬɭɪɵ ɫɟɬɤɢ ɞɨ ɩɨɞɨɲɜɵ ɨɩɨɪɧɨɣ ɫɬɚɥɶɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ. ɦ; 
c1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ɨɩɨɪɧɨɣ ɫɬɚɥɶɧɨɣ ɩɥɢɬɵ ɛɚɡɵ ɤɨɥɨɧɧɵ 

ɞɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɟɣ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ ɛɥɢɠɚɣɲɟɝɨ 
ɪɹɞɚ ɫɜɚɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɩɪɟɞɟɥɚɦɢ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ ɩɢɪɚɦɢɞɵ 
ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɦ; 

ɋ3 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɪɨɞɨɥɶɧɨɣ ɝɪɚɧɢ ɨɩɨɪɧɨɣ ɫɬɚɥɶɧɨɣ ɩɥɢɬɵ ɛɚɡɵ 
ɤɨɥɨɧɧɵ ɞɨ ɩɚɪɚɥɥɟɥɶɧɨɣ ɟɣ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ 
ɛɥɢɠɚɣɲɟɝɨ ɪɹɞɚ ɫɜɚɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɡɚ ɩɪɟɞɟɥɚɦɢ ɧɢɠɧɟɝɨ ɨɫɧɨɜɚɧɢɹ 
ɩɢɪɚɦɢɞɵ ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: abas = 1 ɦ, bbas = 0,64 ɦ, h0 = 1,45 ɦ, ɋ1 = 1,2 ɦ, ɋ3 = 1,2 ɦ, Rbt = 
0,9 Ɇɉɚ, Fper = 1757,48 ɤɇ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.41), ɩɨɥɭɱɢɦ: 
 

1,45 1,45
1757,48 2 900 1,45 ( (0,64 1,2) (1 1,2)) 12741,15 .

1,2 1,2perF ɤɇ ɤɇ          
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3.3.3.5 Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 
 
Ɋɚɫɱɟɬ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

01 1 02 02 2 01 01( ( 0,5 ) ( 0,5 )),c btN R h b C b C        (3.42) 
 
ɝɞɟ NC – ɭɫɢɥɢɟ ɜ ɭɝɥɨɜɨɣ ɫɜɚɟ, ɩɨɞɫɱɢɬɚɧɧɨɟ ɨɬ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɩɨ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ; 

h01 – ɜɵɫɨɬɚ ɫɬɭɩɟɧɟɣ ɧɚɞ ɫɜɚɟɣ; 
b01, b02 – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɭɝɥɨɜɨɣ ɫɜɚɢ ɞɨ ɧɚɪɭɠɧɵɯ 

ɝɪɚɧɟɣ ɩɥɢɬɵ ɪɨɫɬɜɟɪɤɚ; 
ɋ01, ɋ02 – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɝɪɚɧɟɣ ɭɝɥɨɜɵɯ ɫɜɚɣ ɞɨ ɛɥɢɠɚɣɲɢɯ 

ɝɪɚɧɟɣ ɨɩɨɪɧɨɣ ɩɥɢɬɵ, ɧɨ ɧɟ ɛɨɥɟɟ h01 ɢ ɧɟ ɦɟɧɟɟ 0,4h01; 
ȕ1, ȕ2 – ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬ ɵ. 

ɉɪɢɧɢɦɚɟɦ: ȕ1 = 0,6 ɦ, ȕ2 = 0,73 ɦ, b01 = 0,45 ɦ, b02 = 0,45 ɦ, h0 = 0,55 ɦ, 
ɋ01 = 0,88 ɦ, ɋ02 = 0,7 ɦ, Nc = 364,478ɤɇ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.42), ɩɨɥɭɱɢɦ: 
 

900 1,45 (0,6(0,45 0,5 0,7) 0,73(0,45 0,5 0364, ,88))

1474

478

,3 .

ɤɇ
ɤɇ

        


 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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3.3.4 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɚɯ 

3.6-3.7. Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɞɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɜɟɞɟɬɫɹ ɧɚ ɛɚɡɟ ɪɚɫɰɟɧɨɤ ɢ ɧɨɪɦ ɬɪɭɞɨɡɚɬɪɚɬ 1984ɝ.  
 
Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɮɭɧɞɚɦɟɧɬɚ ɫ ɡɚɛɢɜɧɵɦɢ ɫɜɚɹɦɢ  ɩɨɞ 
ɤɨɥɨɧɧɭ 8-Ⱥ 

ɒɢɮɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟ-

ɧɢɹ 

Ʉɨɥɢɱɟɫ-
ɬɜɨ 

Ɋɚɫɰɟɧ-
ɤɢ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

Ɍɪɭɞɨёɦɤɨ
ɫɬɶ, 

ɱɟɥ./ɱ / 
ɟɞ./ɨɛɳ. 

 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ      

1-169 
1.Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
2-ɨɣ ɝɪɭɩɩɵ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 

1000 ɦ3 4,32 112 483,84 10,2/44,06 

1-368 
2.Ɍɪɚɫɩɨɪɬɢɪɨɜɤɚ 
ɝɪɭɧɬɚ ɜ ɨɬɜɚɥ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ ɞɨ 3 ɤɦ 

ɬ 1023,3 0,39 399,09 - 

1-278 

3.Ɋɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ ɩɨɞ 
ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ 

ɦ3 430 0,69 296,70 1,25/537,5 

1-321 
4.Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɝɪɭɧɬɚ ɫɥɨɹɦɢ ɫ 
ɭɩɥɨɬɧɟɧɢɟɦ 

1000 ɦ3 4,83 18,9 91,29 - 

1-368 
5.Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 
ɝɪɭɧɬɚ ɞɥɹ ɨɛɪɚɬɧɨɣ 
ɡɚɫɵɩɤɢ 

ɬ 358,26 0,39 139,72 - 

 ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ      

5-10 
1. ɉɨɝɪɭɠɟɧɢɟ ɫɜɚɣ 
12 ɦ ɜ ɝɪɭɧɬ 2 ɝɪ. ɦ3 12,96 25,3 327,89 4,03/52,23 

5-31 2. ɋɪɭɛɤɚ ɫɜɚɣ ɫɜɚя 1,19 12 192,00 0,96/15,36 

5-213 
3. ɍɫɬɚɧɨɜɤɚ 
ɨɝɨɥɨɜɤɚ ɧɚ ɫɜɚɸ 

ɲɬ 16 22,94 367,04 5,22/83,52 

 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ      

6-1 
1.ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ (ȼ-7.5) 

ɦ3 0,972 29,37 35,98 1,37/1,67 

6-7 

2.ɍɫɬɪɨɣɫɬɜɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 
ɨɛɴёɦɨɦ ɞɨ 20 ɦ3 

ɦ3 4,75 38,53 629,19 4,10/66,9 

ɐɟɧɧɢ
ɤ 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-I; A-III  

ɬ 0,37 240 2184,00 - 

 ɂɬɨɝɨ:    5146,7 801,304 
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Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɮɭɧɞɚɦɟɧɬɚ ɫ ɧɚɛɢɜɧɵɦɢ ɫɜɚɹɦɢ  ɩɨɞ 
ɤɨɥɨɧɧɭ 8-Ⱥ 

ɒɢɮɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟ-

ɧɢɹ 

Ʉɨɥɢɱɟɫ-
ɬɜɨ 

Ɋɚɫɰɟɧ-
ɤɢ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

Ɍɪɭɞɨёɦɤɨ
ɫɬɶ, 

ɱɟɥ./ɱ / 
ɟɞ./ɨɛɳ. 

 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ      

1-169 
1.Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ 
2-ɨɣ ɝɪɭɩɩɵ 
ɷɤɫɤɚɜɚɬɨɪɨɦ 

1000 ɦ3 4,32 112 483,84 10,2/44,06 

1-368 
2.Ɍɪɚɫɩɨɪɬɢɪɨɜɤɚ 
ɝɪɭɧɬɚ ɜ ɨɬɜɚɥ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ ɞɨ 3 ɤɦ 

ɬ 1023,3 0,39 399,09 - 

1-278 

3.Ɋɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ ɩɨɞ 
ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ 

ɦ3 430 0,69 296,70 1,25/537,5 

1-321 
4.Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ 
ɝɪɭɧɬɚ ɫɥɨɹɦɢ ɫ 
ɭɩɥɨɬɧɟɧɢɟɦ 

1000 ɦ3 4,83 18,9 91,29 - 

1-368 
5.Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 
ɝɪɭɧɬɚ ɞɥɹ ɨɛɪɚɬɧɨɣ 
ɡɚɫɵɩɤɢ 

ɬ 358,26 0,39 139,72 - 

 ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ      

ȿ-12-
68 

1.Ȼɭɪɟɧɢɟ 
ɫɤɜɚɠɢɧ 
ɛɭɪɨɜɵɦɢ 
ɭɫɬɚɧɨɜɤɚɦɢ ɋɈ- 
2 

1 ɦ 
ɫɤɜɚɠɢɧ 

ы 
168,0 16,8 2822,4 35,3 

ȿ-12-
72 

2. ɍɫɬɚɧɨɜɤɚ 
ɚɪɦɚɬɭɪɧɵɯ 
ɤɚɪɤɚɫɨɜ ɜ 
ɫɤɜɚɠɢɧɵ 

1 ɤɚɪɤɚɫ 12,0 40,8 489,6 5,8 

ȿ-12-
73 

3. Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɛɭɪɨɧɚɛɢɜɧɵɯ 
ɫɜɚɣ ɦɟɬɨɞɨɦ 
ȼɉɌ 

1 ɫɜɚя 12,0 109,7 1316,4 14,4 

 Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ      

6-1 
1.ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ (ȼ-7.5) 

ɦ3 1,645 29,37 48,31365 2,25365 

6-7 

2.ɍɫɬɪɨɣɫɬɜɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 
ɨɛɴёɦɨɦ ɞɨ 20 ɦ3 

ɦ3 22,275 38,53 858,25575 91,3275 

ɐɟɧɧɢ
ɤ 

Ⱥɪɦɚɬɭɪɚ 
ɫɬɟɪɠɧɟɜɚɹ A-I; A-III  

ɬ 0,37 240 2184 - 

 ɂɬɨɝɨ:    9129,6 1730,6 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ 
ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɜ ɨɫɹɯ 8-Ⱥ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨ ɢ 
ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɨ. ɉɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ.
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Ʌɢɫɬ 

4 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɤɚɥɶɤɭɥɹɰɢɢ ɡɚɬɪɚɬ 

ɬɪɭɞɚ 
 
ɉɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.1 – 4.2. Ʉɚɥɶɤɭɥɹɰɢɹ 

ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȿ. 
  

Ɍɚɛɥɢɰɚ 4.1 – Ɉɛɴɟɦ ɪɚɛɨɬ 

№ ɩ. ɩ. ȼɢɞɵ ɪɚɛɨɬ 
ȿɞɢɧɢɰɚ ɢɡɦɟ- 

ɪɟɧɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ 

Ɉɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
1 ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ ɦ2 5320 
2 ɋɪɟɡɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɦ2 4320 
3 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɦ3 37246 
4 Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ (70 ɦɦ) ɦ3 430 
6 ɍɫɬɪɨɣɫɬɜɨ ɳɟɛɟɧɨɱɧɨɣ ɩɨɞɝɨɬɨɜɤɢ (200 ɦɦ) ɦ3 781,2 
7 Ɉɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɦ3 4826 
ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞɡɟɦɧɨɝɨ ɷɬɚɠɚ 
1 ɍɫɬɪɨɣɫɬɜɨ ɫɜɚɣɧɵɯ ɨɫɧɨɜɚɧɢɣ ɦ3 3207,6 

2 
ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɦɨɧɨɥɢɬɧɨɝɨ 
ɪɨɫɬɜɟɪɤɚ 

ɦ3 66128 

3 ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨɞ ɪɨɫɬɜɟɪɤ ɦ3 781,2 

4 
ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɨɥɨɜ ɩɨɞɡɟɦɧɨɝɨ 
ɷɬɚɠɚ ɧɚ ɨɬɦ. -7,900 

ɦ3 1562,4 

5 
ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɬɟɧ ɩɨɞɡɟɦɧɨɝɨ 
ɷɬɚɠɚ 

ɦ2 2241 

Ɉɛɴɟɦɵ ɩɟɪɟɝɨɪɨɞɨɤ ɢ ɫɬɟɧ 
1 ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɝɨɪɨɞɨɤ ɝɢɩɫɨɤɚɪɬɨɧɧɵɯ  ɦ2 16648 
3 ɍɫɬɚɧɨɜɤɚ ɤɚɪɬ ɢɡ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ 1 эɥ. 354 

Ɉɛɴɟɦ ɤɚɪɤɚɫɚ  
1 Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬ 8461,3 
2 ɍɫɬɪɨɣɫɬɜɨ ɠɛ ɫɬɟɧ ɥɟɫɬɧɢɱɧɨ-ɥɢɮɬɨɜɨɝɨ ɭɡɥɚ ɦ3 1230,6 
2 Ɇɨɧɨɥɢɬɧɵɟ ɩɟɪɟɤɪɵɬɢɹ 200 ɦɦ ȼ25 ɦ3 10890 

Ɉɛɴɟɦ ɩɨɥɨɜ 
1 ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ ɢɡ ɤɟɪɚɦɨɝɪɚɧɢɬɧɨɣ ɩɥɢɬɤɢ ɦ2 22000 
3 ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɧɨɥɟɭɦɚ ɦ2 32454 
4 ɍɫɬɪɨɣɫɬɜɨ ɫɬɹɠɤɢ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɣ 50 ɦɦ ɦ2 54454 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

№ ɩ. ɩ. ȼɢɞɵ ɪɚɛɨɬ 
ȿɞɢɧɢɰɚ ɢɡɦɟ- 

ɪɟɧɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ 

Ɉɛɴɟɦ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ 
1 ɍɫɬɪɨɣɫɬɜɨ ɩɨɬɨɥɤɚ ɬɢɩɚ «Ⱥɪɦɫɬɪɨɧɝ» ɦ2 54454 
2 Ɉɲɬɭɤɚɬɭɪɢɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɬɨɥɤɚ ɦ2 54454 
4 Ɉɲɬɭɤɚɬɭɪɢɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɦ2 16648 
5 ɍɫɬɪɨɣɫɬɜɨ ɤɟɪɚɦɨɝɪɚɧɢɬɧɨɣ ɩɥɢɬɤɢ ɩɨ ɫɬɟɧɚɦ ɦ2 33297 

Ɂɚɩɨɥɧɟɧɢɟ ɩɪɨɟɦɨɜ 
1 Ⱦɟɪɟɜɹɧɧɵɟ ɩɪɨɟɦɵ ɦ2 615,3 
3 ȼɢɬɪɚɠɢ ɦ2 4836 

Ɉɛɴɟɦ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ 
1 Ɍɟɯɧɨɷɥɚɫɬ ɉɅȺɆə ɋɌɈɉ  ɦ2 4104 
2 ɍɧɢɮɥɟɤɫ ȼȿɇɌ ɗɉȼ ɦ2 4104 
3 ɋɬɹɠɤɚ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ 50 ɦɦ ɦ3 153,85 
4 ɍɬɟɩɥɢɬɟɥɶ ɷɤɫɪɭɡɢɨɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 160 ɦɦ ɦ3 492,32 
5 Ɋɚɡɭɤɥɨɧɤɚ ɢɡ ɤɟɪɚɦɡɢɬɚ ɦ3 353,86 
6 Ɉɝɪɚɠɞɟɧɢɟ ɤɪɨɜɥɢ ɦ 108 

 
Ɍɚɛɥɢɰɚ 4.2 – ɍɫɬɪɨɣɫɬɜɨ ɫɜɚɣɧɵɯ ɨɫɧɨɜɚɧɢɣ 

Ɋɚɡɦɟɪɵ ɫɜɚɣ Ɉɛɴɟɦ ɫɜɚɣ, ɦ3 
Ʉɨɥɢɱɟɫɬɜɨ 
ɫɜɚɣ, ɲɬ. 

Ɉɛɳɢɣ ɨɛɴɟɦ 
ɫɜɚɣ, ɦ3 ɞɥɢɧɚ, ɦ ɪɟɛɪɨ, ɦ 

12 0,3 1,08 2970 3207,6 
 
4.2 ɉɨɞɛɨɪ ɤɪɚɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɚɫɧɵɯ ɡɨɧ 
 
ɋɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɩɨɞɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ, 

ɜɵɩɨɥɧɢɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ. 
ɉɨɞɛɨɪ ɛɚɲɟɧɧɨ-ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɦ 

ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ (ɫɬɚɥɶɧɚɹ ɤɨɥɨɧɧɚ h=4,8 ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɦɚɫɫɚ m = 3,92 ɬ). Ⱦɥɹ ɩɨɞɴɟɦɚ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɚɜɟɪɫɚ 4ɋɄ-10, m = 
37,5 ɤɝ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɩɨ ɮɨɪɦɭɥɟ  
 
Ɇɦ =Ɇэ + Ɇɝ ,  (4.1) 
 

ɝɞɟ Ɇэ – ɦɚɫɫɚ ɷɥɟɦɟɧɬɚ, ɬ;  
Ɇɝ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɬ. 
ɉɪɢɧɢɦɚɟɦ: Ɇэ = 3,9 ɬ, Ɇɝ = 0,0375 ɬ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.1), ɩɨɥɭɱɢɦ 
 

Ɇɦ = 3,9 + 0,0375 = 3,963 ɬ, 
 
Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

2
0
0
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ɇɤ = hɨ + hɡ + hɝɪ + hɝɪ.ɩɪ.,   (4.2) 
 

ɝɞɟ hɨ – ɩɪɨɟɤɬɧɚɹ ɨɬɦɟɬɤɚ ɦɨɧɬɚɠɧɨɝɨ ɝɨɪɢɡɨɧɬɚ, ɦ;  
hɡ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ 
ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɦ; 

hɝɪ – ɜɵɫɨɬɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɦ;  
hɝɪ.ɩɪ. – ɜɵɫɨɬɚ ɫɬɪɨɩɨɜɨɱɧɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɧɚɯɨɞɹɳɚɹɫɹ ɧɚɞ 

ɦɨɧɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɦ (ɪɚɫɱёɬɧɚɹ ɜɵɫɨɬɚ ɫɬɪɨɩɨɜ). 
ɉɪɢɧɢɦɚɟɦ: hɨ = 113,3 ɦ; hɡ = 0,5 ɦ; hɝɪ = 2,5 ɦ; hɝɪ.ɩɪ.= 2 ɦ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.2), ɩɨɥɭɱɢɦ 
 

ɇɤ = 113,3 + 0,5 + 2,5 + 2 = 118,3 ɦ. 
 

Ɍɪɟɛɭɟɦɵɣ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɛɚɲɟɧɧɨɝɨ ɤɪɚɧɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ  

 
L = a/2 + b + b1 ,    (4.3) 
  

ɝɞɟ a – ɲɢɪɢɧɚ ɤɨɥɟɢ ɤɪɚɧɚ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɚɫɩɨɪɬɭ ɤɪɚɧɚ), ɦ;  
b – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɞɨ ɨɫɢ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ, ɤɨɬɨɪɨɟ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

b = (Rɩɨɜ – 0,5·a)+0,7    (4.4) 
 

b = (4,5 – 0,5·7,5)+0,7=1,45 ɦ  
    

b1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɨɬ ɤɪɚɧɚ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɤɪɚɧɚ, ɦ; 

 
ɉɪɢɧɢɦɚɟɦ: a = 3,75 ɦ; b = 1,45 ɦ; b1 = 42,2 ɦ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.3), ɩɨɥɭɱɢɦ: 
 
L = 3,75 + 1,45 + 42,2 = 47,4 ɦ. 
 

ɉɪɢɧɢɦɚɟɦ ɛɚɲɟɧɧɵɣ ɤɪɚɧ QTZ 250 (K30/30)ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɥɟɬɨɦ 
70 ɦ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɵɥɟɬɟ – 3 ɬ, ɜɵɫɨɬɨɣ ɩɨɞɴɟɦɚ 
186,7 ɦ. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɦɚɪɤɚ ɫɬɚɥɢ ɜ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɯ ɤɪɚɧɚ Q345B ‒ ɷɬɨ 
ɚɧɚɥɨɝ ɧɚɲɟɣ ɫɬɚɥɢ 09Ƚ2ɋ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɤɪɚɧɵ ɞɚɧɧɨɣ ɦɚɪɤɢ ɩɨɥɭɱɟɧɨ 
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ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ ɨɬ -40ºɋ ɞɨ +40ºɋ. 
Ʉɪɚɧ ɨɫɧɚɳɟɧ ɫɨɜɪɟɦɟɧɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ƚɪɚɧɢɰɚ ɡɨɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɥɟɬɨɦ Rp. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ QTZ 250 (K30/30) ɫɨ ɫɬɪɟɥɵ 
70 ɦ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɵɥɟɬɟ – 3 ɬ. 

Ɉɩɚɫɧɨɣ ɡɨɧɨɣ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɝɪɭɡɚ ɧɚɡɵɜɚɟɬɫɹ 
ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ 
ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ ɩɚɞɟɧɢɢ. Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ QTZ 
250 (K30/30) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
Rɨɩ = Rɪ + 0,5 ȼɝ + Lɝ + Х ,  (4.6)  
 

ɝɞɟ Rɨɩ – ɨɩɚɫɧɚɹ ɡɨɧɚ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ, ɦ;  
Rɪ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ, ɦ;  
ȼɝ – ɧɚɢɦɟɧɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ (ɞɜɭɬɚɜɪɨɜɚɹ ɛɚɥɤɚ), ɦ;  
Lɝ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ (ɞɜɭɬɚɜɪɨɜɚɹ ɛɚɥɤɚ), ɦ;  
Х – ɜɟɥɢɱɢɧɚ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ, ɦ. 

ɉɪɢɧɢɦɚɟɦ: Rɪ = 70 ɦ, ȼɝ = 0,305 ɦ, Lɝ = 8,98 ɦ, Х = 14,33 ɦ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.6), ɩɨɥɭɱɢɦ 
 
Rɨɩ = 70 + 0,5∙0,305 + 8,98 + 14,33= 93,5 ɦ.    
 
ȼɟɥɢɱɢɧɭ ɝɪɚɧɢɰɵ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɪɢ ɩɚɞɟɧɢɢ ɝɪɭɡɨɜ ɫɨ ɡɞɚɧɢɹ 

(ɦɨɧɬɚɠɧɚɹ ɡɨɧɚ), ɩɪɢɧɢɦɚɸɬ ɨɬ ɤɪɚɣɧɟɣ ɬɨɱɤɢ ɫɬɟɧɵ ɡɞɚɧɢɹ ɫ ɩɪɢɛɚɜɥɟɧɢɟɦ 
ɧɚɢɛɨɥɶɲɟɝɨ ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɪɚɫɫɬɨɹɧɢɹ ɨɬɥɟɬɚ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɚɞɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ 

 
Rɦɨɧɬ. = Lɝ + Х ,   (4.7) 
 

ɝɞɟ Rɦɨɧɬ – ɦɨɧɬɚɠɧɚɹ ɡɨɧɚ;  
Lɝ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ (ɞɜɭɬɚɜɪɨɜɚɹ ɛɚɥɤɚ); 
 Х – ɜɟɥɢɱɢɧɚ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ. 

ɉɪɢɧɢɦɚɟɦ: Lɝ = 8,98 ɦ, Х = 10 ɦ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.7), ɩɨɥɭɱɢɦ 
 
Rɦɨɧɬ. = 8,98 + 10 = 18,98 ɦ. 
 
4.3 Ɋɚɫɱɟɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
 
ɇɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ ɩɨ ɡɚɞɚɧɧɨɦɭ 

ɪɚɫɫɬɨɹɧɢɸ ɩɟɪɟɜɨɡɤɢ ɩɨ ɨɩɪɟɞɟɥёɧɧɨɦɭ ɦɚɪɲɪɭɬɭ: 
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( ) / ( ),i i ɰ i ɬɪ ɫɦ ɫɦN Q t T q Ɍ Ʉ        (5.8)  

 
ɝɞɟ Qi – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɧɧɨɝɨ ɝɪɭɡɚ, ɩɟɪɟɜɨɡɢɦɨɟ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ, 
ɬ; 

tɰ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɞɢɧɢɰɵ, ɱ; 
Ɍi – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɝɪɭɡɚ, ɞɧ; 
qɬɪ – ɩɨɥɟɡɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ, ɬ; 
Ɍɫɦ – ɫɦɟɧɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ, ɪɚɜɧɚɹ 7,5 ɱ; 
Ʉɫɦ – ɤɨɷɮɮɢɰɢɟɧɬ  ɫɦɟɧɧɨɣ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ; 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɝɪɭɡɚ: 
 

2
,ɰ ɩɪ ɦ

l
t t t

v


      (5.9)  

 
ɝɞɟ tɩɪ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ, ɱ, ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ ɜɟɫɚ ɝɪɭɡɚ ɢ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 

l − ɪɚɫɫɬɨɹɧɢɟ ɩɟɪɟɜɨɡɤɢ ɜ ɨɞɢɧ ɤɨɧɟɰ, 15 ɤɦ; 
v − ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 32 ɤɦ/ɱ; 
tɦ – ɩɟɪɢɨɞ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɢ ɜɵɝɪɭɡɤɢ, ɱ.

 ɉɨɞɫɱɟɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.3. ȼ ɤɚɱɟɫɬɜɟ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɩɪɢɧɹɬ ɛɨɪɬɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɍɪɚɥ 4320-4972-
82Ɇ. 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɨɞɫɱɟɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɢɡɞɟɥɢɣ, 
ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ 

Qi, ɬ. tɰ, ɱ. tɰɪ, 
ɱ. 

l, 
ɤɦ. 

v, 
ɤɦ/ɱ 

tɦ, ɱ. Ɍi, 
ɞɧ. 

qɬɪ, 
ɬ. 

Ɍɫɦ, 
ɱ.  

Ʉɫɦ. 
 

Ni 
 

Ⱥɪɦɚɬɭɪɧɚɹ 
ɫɬɚɥɶ 35475,6 3,07 1,52 30 40 0,05 569,6 12,5 7,5 1 2,0 

ȼɢɬɪɚɠɧɨɟ 
ɨɫɬɟɤɥɟɧɢɟ 19426,1 3,07 1,52 30 40 0,05 63,5 12,5 7,5 1 10,0 

ɋɬɚɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ 8461,3 3,07 1,52 30 40 0,05 201,3 12,5 7,5 1 1,4 

ɂɬɨɝɨ: 13,4 

 
4.4 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɤɥɚɞɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 
 
ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

1 2( / )ɫɤɥ ɨɛɳ ɧP P T T Ʉ Ʉ      (4.10) 
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ɝɞɟ Pɨɛɳ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ. 

Ɍ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɞɧ; 
Ɍɧ − ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ; 
Ʉ1 − ɤɨɷɮɮɢɰɢɟɧɬ  ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ (Ʉ1 = 

1,1); 
Ʉ2 − ɤɨɷɮɮɢɰɢɟɧɬ  ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ (Ʉ2 = 1,3). 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
  

/ ,F P V     (4.11) 
 

ɝɞɟ P – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɯɪɚɧɢɦɨɝɨ ɧɚ ɫɤɥɚɞɟ ɦɚɬɟɪɢɚɥɚ, 
  V – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ, ɭɤɥɚɞɵɜɚɟɦɨɝɨ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ   
   

/ ,S F     (4.12) 
 

ɝɞɟ ȕ – ɤɨɷɮɮɢɰɢɟɧɬ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ (ɞɥɹ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ȕ 
ɫɨɫɬɚɜɥɹɟɬ 0,6). 

ɉɨɞɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɚ ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɦɨɧɬɚɠɚ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 4.4 – ɉɨɞɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ  

ɇɚɢɦɟɧɨ-
ɜɚɧɢɟ 

ɦɚɬɟɪɢɚ-
ɥɨɜ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥɢɱɟɫ-
ɬɜɨ ɧɚ 1 

ɦ2 

ɩɨɥɟɡɧɨɣ 
ɩɥɨɳɚɞɢ 
ɫɤɥɚɞɨɜ 

ɉɪɨɞɨɥɠɢɬɟɥ
ɶ-ɧɨɫɬɶ ɩɨ 

ɤɚɥɟɧɞɚɪɧɨɦɭ 
ɩɥɚɧɭ, ɞɧ. 

ɇɨɪɦɵ 
ɡɚɩɚɫɨɜ 

ɩɪɢ 
ɩɟɪɟɜɨɡɤ

ɢ, ɞɧ. 

Ɉɛɳɟɟ 
ɤɨɥ-ɜɨ 

ɦɚɬɟɪɢɚ
ɥɚ 

ɇɟɨɛɯɨ-
ɞɢɦɵɣ ɡɚ-

ɩɚɫ 
ɦɚɬɟɪɢɚɥ

ɚ 

ɉɨɥɟɡɧɚ
ɹ 

ɩɥɨɳɚɞɶ 
ɫɤɥɚɞɚ, 

ɦ2 

Ɉɛɳɚɹ 
ɩɥɨɳɚ

ɞɶ 
ɫɤɥɚɞɚ

, ɦ2 

ɓɢɬɵ 
ɨɩɚɥɭɛɤɢ 

ɦ2 20 614,9 12 9600 267,9 13,4 50,2 

Ⱥɪɦɚɬɭɪɧɚ
ɹ ɫɬɚɥɶ 

ɬ 0,8 1084 12 
35475,

6 
561,6 

702,
0 

153,5 

ɋɬɚɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤ-

ɰɢɢ 
ɬ 1 201,3 12 8461,3 721,3 

721,
3 

234,6 

ȼɢɬɪɚɠ- 
ɧɨɟ 

ɨɫɬɟɤɥɟ-
ɧɢɟ 

(ɡɚɤɪɵɬɵɣ) 

ɦ2 20 18,9 12 354 321,4 16,1 14,4 

ɂɬɨɝɨ: 452,7 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɫɨɫɬɚɜɥɹɟɬ 438,4 ɦ2, 

ɩɥɨɳɚɞɶ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ – 14,4 ɦ2. 
 
4.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
 
ɉɥɨɳɚɞɢ ɩɨɦɟɳɟɧɢɣ ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ ɡɚɜɢɫɹɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ, 

ɤɨɬɨɪɵɟ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. ɋɨɝɥɚɫɧɨ ɝɪɚɮɢɤɭ 
ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɤɚɞɪɨɜ ɩɨ ɨɛɴɟɤɬɭ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ 
ɫɨɫɬɚɜɥɹɟɬ 60 ɱɟɥɨɜɟɤ . 
 Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ ɪɚɛɨɬɚɸɳɢɯ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 
ɩɪɢɧɢɦɚɟɦ: 

ɚ) Ɋɚɛɨɱɢɟ – 45 ɱɟɥɨɜɟɤ (ɭɞɟɥɶɧɵɣ ɜɟɫ 85%); 
ɛ) ɂɌɊ – 6 ɱɟɥɨɜɟɤ (ɭɞɟɥɶɧɵɣ ɜɟɫ 12%); 
ɜ) ɉɋɈ – 2 ɱɟɥɨɜɟɤɚ (ɭɞɟɥɶɧɵɣ ɜɟɫ 3%). 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ ɜ ɫɚɦɭɸ ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ 
ɫɦɟɧɭ ɫɨɫɬɚɜɥɹɟɬ – 53 ɱɟɥɨɜɟɤ. 

ɉɥɨɳɚɞɶ ɛɵɬɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Fɬɪ = N ∙ Fɧ,  (4.13) 
 

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

Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.5. 
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Ɍɚɛɥɢɰɚ 4.5 – Ɍɪɟɛɭɟɦɵɟ ɩɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ 

Ʉɨɥ-
ɜɨ 

ɱɟɥɨ
ɜɟɤ 

ɉɥɨɳɚɞɶ, ɦ2 
Ɍɢɩ 

ɩɨɦɟɳɟɧɢɹ 

ɉɥɨɳɚɞɶ, ɦ2 Ʉɨɥ-
ɜɨ 

ɡɞɚɧɢ
ɣ 

ɇɚ 
1 

ɱɟɥ 

ɪɚɫɱɟɬɧɚ
ɹ 

Ɉɞɧɨɝ
ɨ 

ɡɞɚɧɢɹ 

ȼɫɟɯ 
ɡɞɚɧɢ

ɣ 
ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

Ƚɚɪɞɟɪɨɛɧɚɹ 
51 0,9 46,3 

Ʉɨɧɬɟɣɧɟɪɧɨɝ
ɨ ɬɢɩɚ 

ɫɢɫɬɟɦɵ 
«ɍɧɢɜɟɪɫɚɥ» 
1840(215)-020 

 

360 360 1 

Ⱦɭɲɟɜɚɹ 
45 

0,4
3 19,4 

ɍɛɨɪɧɚɹ 
53 

0,0
7 3,7 

ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɨɛɨɝɪɟɜɚ ɢ ɩɪɢɟɦɚ 

ɩɢɳɢ 45 1 45,0 

ɍɦɵɜɚɥɶɧɚɹ 
51 

0,0
5 2,6 

ɉɪɨɪɚɛɫɤɚɹ 

6 

24 
ɧɚ 
5 

ɱɟɥ. 48 

Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ 

1 

7 
ɧɚ 
1 

ɱɟɥ. 7 

Ʉɉɉ 

2 

7 
ɧɚ 
1 

ɱɟɥ. 14 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ 

Ɇɚɫɬɟɪɫɤɚɹ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ 

- 21 (7,5ɯ3,1ɯ3,1) 5055.5 21 21 1 

Ɇɚɫɬɟɪɫɤɚɹ 
ɪɟɦɨɧɬɧɨ-

ɦɟɯɚɧɢɱɟɫɤɚɹ 
- 21 5055.5 21 21 1 

Ɇɚɫɬɟɪɫɤɚɹ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɚ

ɹ 
- 21 5055.5 21 21 1 

ɋɬɪɨɢɬɟɥɶɧɚɹ 
ɥɚɛɨɪɚɬɨɪɢɹ 

- 18 31315 18 18 1 

 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ 5 ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɛɳɟɣ 

ɩɥɨɳɚɞɶɸ 441 ɦ2 ɛɟɡ ɭɱɟɬɚ ɩɪɨɯɨɞɨɜ. 
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4.6 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɜ 

ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɪɟɲɟɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɪɟɦɟɧɧɭɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ 
ɩɨɞɫɬɚɧɰɢɸ. 

Ɋɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɩɨ ɮɨɪɦɭɥɟ 

 
1 2

3 4( ),
cos cos

c ɬ
ɨɫɜ ɧ

K P K P
P K P K P

 
 

             (4.14) 

 
ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ , ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ ɢ ɡɚɜɢɫɹɳɢɣ ɨɬ 
ɟɟ ɩɪɨɬɹɠɟɧɧɨɫɬɢ (1,05-1,1); 

  Ʉ1, Ʉ2, Ʉ3, Ʉ4 – ɤɨɷɮɮɢɰɢɟɧɬ ɵ ɫɩɪɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɱɢɫɥɨɦ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɢ ɧɟɫɨɜɩɚɞɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢɯ ɪɚɛɨɬɵ; 

Ɋɫ – ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
  Ɋɬ – ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ, ɤȼɬ; 

Ɋɨɫɜ – ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɤȼɬ; 
cosφ – ɤɨɷɮɮɢɰɢɟɧɬ  ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɯɚɪɚɤɬɟɪɚ ɧɚɝɪɭɡɤɢ ɢ 

ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 

ȼɢɞ 
ɩɨɬɪɟɛɢ

ɬɟɥɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɹ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ɧɚ ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ, 

ɤȼɬ 

Ʉɫ cosφ P, ɤȼɬ 

ȼɧɭɬɪɟɧ
ɧɟ 
ɨɫɜɟɳɟɧ
ɢɟ 

Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ ɦ2  40327 0,015 0,8 1 483,9 
Ʉɨɧɬɨɪɫɤɢɟ ɢ 
ɛɵɬ.ɩɨɦɟɳɟɧɢɹ 

ɦ2 374 0,015 0,8 1 4,49 

Ⱦɭɲɟɜɵɟ ɢ ɭɛɨɪɧɵɟ ɦ2 76,4 0,003 0,8 1 0,18 
Ɉɬɤɪɵɬɵɟ ɫɤɥɚɞɵ, 
ɧɚɜɟɫɵ 

ɦ2 3608,9 0,003 0,8 1 8,66 

ɂɬɨɝɨ: 497,26 

ɇɚɪɭɠɧ
ɨɟ 
ɨɫɜɟɳɟɧ
ɢɟ 

Ɍɟɪɪɢɬɨɪɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɦ2 30230,8 0,0002 1 1 6,05 

Ɉɫɧɨɜɧɵɟ ɩɪɨɯɨɞɵ ɢ 
ɩɪɨɟɡɞɵ 

ɤɦ 0,823 5 1 1 4,12 

Ɉɯɪɚɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɤɦ 0,89 1,5 1 1 1,34 
Ⱥɜɚɪɢɣɧɨɟ ɨɫɜɟɳɟɧɢɟ ɤɦ 0,89 3,5 1 1 3,12 

ɂɬɨɝɨ: 14,61 
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ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɄɌɉ-Ɍȼ 630/10(6)/0,4. 
Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɥP

SEP
n


  ,  (4.15) 

 
ɝɞɟ P – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2; 

E – ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ; 
S − ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ, ɦ2; 
Ɋɥ − ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ. 

ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɩɪɨɠɟɤɬɨɪɨɜ ɉɁɋ-45 ɫ ɥɚɦɩɚɦɢ ɬɢɩɚ Ƚ-220-1000: Ɋ = 
0,4ȼɬ/ɦ2; ȿ = 1,5 ɥɤ; S = 29076,2 ɦ2; Ɋɥ = 1000 ȼɬ. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.15), ɩɨɥɭɱɢɦ 
 

0,4 1,5 41358
24,8.

1000
n

 
       

 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 25 ɩɪɨɠɟɤɬɨɪɨɜ 

ɉɁɋ-45 ɫ ɥɚɦɩɚɦɢ ɬɢɩɚ Ƚ-220-1000. ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɚɣɨɧɧɵɟ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɚɸɬ ɨɬɜɟɬɜɥɟɧɢɟ ɨɬ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ ɫɟɬɢ ɧɚ ɩɥɨɳɚɞɤɭ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɄɌɉ-Ɍȼ 630/10(6)/0,4, ɦɨɳɧɨɫɬɶɸ 630 ɤȼɬ. 
ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɨɡɞɭɲɧɵɦ 
ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

 
4.7 ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
 
Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɩɨ ɮɨɪɦɭɥɟ 
 

,ɨɛɳ ɩɪ ɦɚɲ ɯɨɡ ɛыɬ ɩɨɠQ Q Q Q Q       (4.16) 

 
ɝɞɟ Qɩɪ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɥ/ɫ; 

 Qɦɚɲ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɥ/ɫ; 
 Qɯɨɡ-ɛыɬ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ, ɥ/ɫ; 

Qɩɨɠ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ, ɥ/ɫ. 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 

11,2 / ( 3600),ɩɪ ɱQ V q K t      (4.17) 
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ɝɞɟ 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ , ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɞɵ; 
V – ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ (ɩɨ ɩɥɚɧɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ); 
q1 – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɥ, ɧɚ ɟɞɢɧɢɰɭ ɩɨɬɪɟɛɢɬɟɥɹ; 
Ʉɱ – ɤɨɷɮɮɢɰɢɟɧɬ  ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ 

ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
t – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɦɟɧɭ (ɫɭɬɤɢ). 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.7. 
 

Ɍɚɛɥɢɰɚ 4.7 – Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɧɭɠɞɵ 
ȿɞ.ɢɡɦ. q Ʉɱ V(Nɫɦ) Qɩɪ 

ɉɪɢɝɨɬɨɜɥɟɧɢɟ 
ɐɉɊ 

ɦ3 230 1,6 489,9 7,51 

ɉɨɥɢɜɤɚ ɛɟɬɨɧɚ ɦ3 300 1,6 4987,7 99,75 

Ɉɲɬɭɤɚɬɭɪɢɜɚɧɢɟ ɦ3 6 1,6 226,51 0,091 
ɂɬɨɝɨ: 107,36 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 
 

2 / ( 3600),ɦɚɲ ɱQ W q K t     (4.18) 
 

ɝɞɟ W – ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ; 
  q2 – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɡɦɟɪɢɬɟɥɶ; 

 Ʉɱ – ɤɨɷɮɮɢɰɢɟɧɬ  ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ 
ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ɉɪɢɧɢɦɚɟɦ: W = 4; q2 = 300 ɦɚɲ.-ɫɭɬ. ; Ʉɱ = 2. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.18), ɩɨɥɭɱɢɦ 
 

4 300 2 / (8 3600) 0,83 / .ɦɚɲQ ɥ ɫ      
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɫɥɚɝɚɟɬɫɹ ɢɡ ɡɚɬɪɚɬ ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɧɚ ɞɭɲɟɜɵɟ ɭɫɬɚɧɨɜɤɢ, 
 

max 3 / (8 3600),cm
ɯɨɡ ɩɢɬ ɱQ N q K       (4.19) 

 
ɝɞɟ Nmax

cm – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɦɟɧɭ, ɱɟɥ.; 
q3 – ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ, ɥ, ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ;  
Ʉɱ – ɤɨɷɮɮɢɰɢɟɧɬ  ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ 

ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
ɉɪɢɧɢɦɚɟɦ: Nmax

cm = 71; q3 = 25 ɥ; Ʉɱ = 2. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.19), ɩɨɥɭɱɢɦ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
71 25 2 / (8 3600) 0,122 / .ɯɨɡ ɩɢɬQ ɥ ɫ       

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɭɲɟɜɵɟ ɭɫɬɚɧɨɜɤɢ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

max / ( 3600),cm
ɞɭɲ n ɞɭɲQ N q K t       (4.20) 

 
ɝɞɟ Nmax

cm – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (4.20); 
q4 – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɩɨɥɶɡɭɸɳɟɝɨɫɹ ɞɭɲɟɦ; 
Ʉn – ɤɨɷɮɮɢɰɢɟɧɬ , ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ; 
tɞɭɲ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɦ. 

ɉɪɢɧɢɦɚɟɦ: Nmax
cm = 71; q4 = 30 ɥ; Ʉn = 0,3; tɞɭɲ = 0,5 ɱ. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.15), ɩɨɥɭɱɢɦ 
 

71 30 0,3 / (0,5 3600) 0,353.ɞɭɲQ       

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɠɚɪɧɵɟ ɧɭɠɞɵ Qɩɨɠ ɩɪɢɧɢɦɚɟɬɫɹ 20 ɥ/ɫ, ɬɚɤ ɤɚɤ 

ɩɥɨɳɚɞɶ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɞɨ 10 Ƚɚ.  
ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɚ ɨɞɢɧ ɩɨɠɚɪɧɵɣ ɝɢɞɪɚɧɬ ɩɪɢɯɨɞɢɬɫɹ 2 ɫɬɪɭɢ ɩɨ 5 ɥ/ɫ ɧɚ 

ɤɚɠɞɭɸ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɩɥɨɳɚɞɤɟ 2 ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɚ. Ɋɹɞɨɦ ɫ 
ɜɨɡɜɨɞɢɦɵɦ ɡɞɚɧɢɟɦ ɢ ɪɹɞɨɦ ɫ ɛɵɬɨɜɵɦ ɝɨɪɨɞɤɨɦ. 

ɇɚɣɞɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɮɨɪɦɭɥɟ 
 

0,5 ( ),ɪɚɫɱ ɩɨɠ ɩɪ ɦɚɲ ɯɨɡ ɛыɬQ Q Q Q Q         (4.21) 

 
ɉɪɢɧɢɦɚɟɦ: Qɩɪ = 107,36 ɥ/ɫ; Qɦɚɲ = 0,83 ɥ/ɫ; Qɯɨɡ-ɛыɬ = 0,47 ɥ/ɫ; Qɩɨɠ = 20 

ɥ/ɫ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (4.21), ɩɨɥɭɱɢɦ 
 

20 0,5 (107,35 0,47 0,385) 74,33 / .ɪɚɫɱQ ɥ ɫ       

 
Ɉɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɜɜɨɞɚ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɨ 

ɮɨɪɦɭɥɟ 
 

63,25 / ( ),ɪɚɫɱD Q         (4.22) 

 
ɝɞɟ Qɪɚɫɱ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ; 

v – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ; 
ɉɪɢɧɢɦɚɟɦ: Qɪɚɫɱ = 74,33; v = 2 ɦ/ɫ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (5.22), ɩɨɥɭɱɢɦ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
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Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

63,25 74,33 / ( 2) 217 .D ɦɦ      
 
ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɜɜɨɞɚ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ D = 

220 ɦɦ. 
ɂɫɬɨɱɧɢɤɚɦɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜɨɞɨɩɪɨɜɨɞɵ ɫ 

ɭɫɬɪɨɣɫɬɜɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɫɬɨɹɧɧɵɟ 
ɜɨɞɨɩɪɨɜɨɞɵ, ɫɨɨɪɭɠɚɟɦɵɟ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ 
ɜɪɟɦɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɞɢɧɟɧɧɭɸ ɫɢɫɬɟɦɭ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɯɨɡɹɣɫɬɜɟɧɧɵɟ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ, ɜ ɨɬɞɟɥɶɧɵɯ 
ɫɥɭɱɚɹɯ ɜɵɞɟɥɹɸɬ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɪɟɦɟɧɧɨɣ ɫɟɬɢ ɨɛɹɡɚɬɟɥɟɧ ɭɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ ɢ ɩɟɪɟɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨ ɦɟɪɟ 
ɪɚɡɜɢɬɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
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Ʌɢɫɬ 

5 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
5.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ 

ɡɞɚɧɢɹ ɩɨ ɫɬɚɥɶɧɨɦɭ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɦɭ ɧɚɫɬɢɥɭ 
 
5.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
ɇɚɫɬɨɹɳɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 

ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ 
ɧɚɫɬɢɥɚ (ɬɨɪɝɨɜɨ-ɨɮɢɫɧɨɟ ɡɞɚɧɢɟ). Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

 
5.1.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ: ɦɨɧɨɥɢɬɧɨɟ 

ɩɟɪɟɤɪɵɬɢɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ 
ɧɚɫɬɢɥɚ ɜ ɤɚɱɟɫɬɜɟ ɧɟɫɴɟɦɧɨɣ ɨɩɚɥɭɛɤɢ ɢ ɜɧɟɲɧɟɣ ɚɪɦɚɬɭɪɵ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɮɧɚɫɬɢɥ ɦɚɪɤɢ ɇ80Ⱥ-674-1 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɍ 67-452-82 ɫ 
ɜɵɲɬɚɦɩɨɜɚɧɧɵɦɢ ɪɢɮɚɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ ɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ 
ɧɚɫɬɢɥɚ ɫ ɛɟɬɨɧɨɦ. ɋɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɩɥɢɬɵ ɢ ɩɪɨɝɨɧɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ 
ɫɱɟɬ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɟɪɠɧɟɜɵɯ ɚɧɤɟɪɨɜ ɢɡ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ Ø14 Ⱥ400 ɞɥɢɧɨɣ 160 ɦɦ, ɩɪɢɜɚɪɢɜɚɟɦɵɯ ɩɨ ɜɫɟɦ ɩɪɨɝɨɧɚɦ. ȼ 
ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɢɛɤɨɣ ɚɪɦɚɬɭɪɵ ɩɥɢɬɵ ɩɪɢɦɟɧɹɟɬɫɹ ɚɪɦɚɬɭɪɧɚɹ 
ɫɬɚɥɶ ɫɬɟɪɠɧɟɜɚɹ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɤɥɚɫɫɨɜ Ⱥ300 ɢ Ⱥ400, ɩɪɨɜɨɥɨɱɧɚɹ 
ɤɥɚɫɫɚ ȼɪ. Ɍɨɥɳɢɧɚ ɛɟɬɨɧɧɨɣ ɩɨɥɤɢ ɫɨɫɬɚɜɥɹɟɬ 130 ɦɦ. Ʉɨɧɫɬɪɭɤɰɢɹ ɞɚɧɧɨɝɨ 
ɩɟɪɟɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1. 

ɋɬɚɥɶɧɨɣ ɩɪɨɮɧɚɫɬɢɥ ɇ80Ⱥ-674-1 ɹɜɥɹɟɬɫɹ ɨɰɢɧɤɨɜɚɧɧɵɦ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɝɨ ɤɨɪɪɨɡɢɣɧɭɸ ɫɬɨɣɤɨɫɬɶ. ɇɚ ɜɧɟɲɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɧɚɧɨɫɢɬɫɹ ɩɚɫɬɚ ɨɝɧɟɡɚɳɢɬɧɚɹ 
ɜɫɩɭɱɢɜɚɸɳɚɹɫɹ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɚɹ ȼɉɆ–2 ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɩɪɟɞɟɥɚ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ. 

Ⱦɥɹ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɬɹɠɟɥɚɹ ɛɟɬɨɧɧɚɹ ɫɦɟɫɶ ɧɚ 
ɦɟɥɤɨɡɟɪɧɢɫɬɨɦ ɡɚɩɨɥɧɢɬɟɥɟ ɤɥɚɫɫɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ȼ25.  

ɇɚɫɬɨɹɳɚɹ ɤɚɪɬɚ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɩɥɨɳɚɞɶɸ 54454 ɦ2. ɉɪɢ 
ɩɪɢɜɹɡɤɟ ɤɚɪɬɵ ɤ ɤɨɧɤɪɟɬɧɵɦ ɭɫɥɨɜɢɹɦ ɩɨɞɥɟɠɚɬ ɭɬɨɱɧɟɧɢɸ ɨɛɴɟɦɵ ɪɚɛɨɬ, 
ɤɚɥɶɤɭɥɹɰɢɹ ɢ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
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Ɋɢɫɭɧɨɤ 5.1 – Ʉɨɧɫɬɪɭɤɰɢɹ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɇ80Ⱥ-674-1 ɜ ɤɚɱɟɫɬɜɟ ɧɟɫɴɟɦɧɨɣ 

ɨɩɚɥɭɛɤɢ ɢ ɜɧɟɲɧɟɣ ɚɪɦɚɬɭɪɵ 
 

5.1.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɬɪɟɛɨɜɚɧɢɣ [51], [53], [42]. 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. Ⱦɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ 
ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɉɉɊ, ɜ ɬɨɦ ɱɢɫɥɟ: 

ɚ) ɡɚɤɨɧɱɟɧ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɛɚɥɨɤ ɢ ɩɪɨɝɨɧɨɜ ɩɟɪɟɤɪɵɬɢɣ; 
ɛ) ɩɨɞɝɨɬɨɜɥɟɧɵ ɦɟɯɚɧɢɡɦɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
ɜ) ɨɫɭɳɟɫɬɜɥɟɧɚ ɪɚɫɤɥɚɞɤɚ ɩɚɤɟɬɨɜ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ, 

ɚɪɦɚɬɭɪɵ (ɫɟɬɨɤ ɢ ɤɚɪɤɚɫɨɜ) ɜ ɨɛɴɟɦɟ, ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚ ɡɚɯɜɚɬɤɭ; 
ɝ) ɩɪɨɢɡɜɟɞɟɧɚ ɪɚɡɦɟɬɤɚ ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ ɧɚɫɬɢɥɨɜ ɢ ɫɬɨɟɤ ɞɥɹ ɤɪɟɩɥɟɧɢɹ 

ɬɨɪɰɟɜɨɣ ɨɩɚɥɭɛɤɢ; 
ɞ) ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɥɟɫɚ ɫ ɩɨɞɦɨɫɬɹɦɢ ɢ ɨɝɪɚɠɞɟɧɢɹɦɢ. 
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Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ. ɍɤɥɚɞɤɚ ɧɚɫɬɢɥɚ ɢ ɟɝɨ ɤɪɟɩɥɟɧɢɟ ɤ ɩɪɨɝɨɧɚɦ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɯɜɚɬɤɚɦɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɡɞɚɧɢɹ. ɉɨɞɚɱɭ ɧɚɫɬɢɥɨɜ ɜ ɡɨɧɭ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɪɚɧɨɦ QTZ 250 (K30/30). 

ɉɟɪɟɞ ɭɤɥɚɞɤɨɣ ɧɚɫɬɢɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɱɢɫɬɤɚ ɜɟɪɯɧɟɣ ɩɨɥɤɢ ɛɚɥɨɤ ɨɬ 
ɝɪɹɡɢ ɢ ɧɚɥɟɞɢ ɩɪɢ ɩɨɦɨɳɢ ɫɤɪɟɛɤɨɜ, ɫɬɚɥɶɧɵɯ ɳɟɬɨɤ ɢɥɢ ɳɟɬɨɤ-ɤɪɚɰɨɜɨɤ, ɚ 
ɡɚɬɟɦ ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɫɬɚɥɶɧɵɟ ɫɬɨɣɤɢ, ɤ ɤɨɬɨɪɵɦ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɛɭɞɟɬ 
ɤɪɟɩɢɬɶɫɹ ɬɨɪɰɟɜɚɹ ɞɟɪɟɜɹɧɧɚɹ ɨɩɚɥɭɛɤɚ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ. 

Ɋɚɫɤɥɚɞɤɚ ɧɚɫɬɢɥɚ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɛɨɱɢɦɢ ɱɟɪɬɟɠɚɦɢ 
ɜɪɭɱɧɭɸ. 

Ɋɚɛɨɬɵ ɩɨ ɭɤɥɚɞɤɟ ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɜɟɞɭɬɫɹ ɫ 
ɞɟɪɟɜɹɧɧɵɯ ɬɪɚɩɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɞɥɢɧɟ ɜɫɟɝɨ ɩɪɨɥɟɬɚ ɢ ɜɞɨɥɶ ɬɨɪɰɚ 
ɡɞɚɧɢɹ.  

ɍɤɥɚɞɤɚ ɢ ɨɫɚɠɢɜɚɧɢɟ ɥɢɫɬɨɜ ɩɪɨɮɧɚɫɬɢɥɚ ɜ ɦɟɫɬɚɯ ɧɚɯɥɟɫɬɚ ɫɥɟɞɭɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɛɟɡ ɢɫɤɚɠɟɧɢɹ ɮɨɪɦɵ. 

ɉɨɫɥɟ ɭɤɥɚɞɤɢ ɧɚɫɬɢɥɚ ɧɚ ɫɬɚɥɶɧɵɟ ɛɚɥɤɢ ɩɪɨɢɡɜɨɞɹɬ ɟɝɨ ɤɪɟɩɥɟɧɢɟ. 
ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɩɥɨɬɧɨɟ ɩɪɢɥɟɝɚɧɢɟ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ 
ɫɬɚɥɶɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɤ ɷɥɟɦɟɧɬɚɦ ɤɚɪɤɚɫɚ ɜ ɦɟɫɬɚɯ 
ɤɪɟɩɥɟɧɢɹ. 

ɉɟɪɟɞ ɚɪɦɢɪɨɜɚɧɢɟɦ ɩɟɪɟɤɪɵɬɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɪɰɟɜɚɹ ɨɩɚɥɭɛɤɚ. 
ɍɫɬɚɧɨɜɤɚ ɨɬɞɟɥɶɧɵɯ ɚɪɦɚɬɭɪɧɵɯ ɫɬɟɪɠɧɟɣ, ɤɚɪɤɚɫɨɜ ɢ ɫɟɬɨɤ 

ɜɵɩɨɥɧɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɛɨɱɢɦɢ ɱɟɪɬɟɠɚɦɢ ɩɨ ɡɚɯɜɚɬɤɚɦ. 
ɉɨɞɚɱɚ ɚɪɦɚɬɭɪɧɵɯ ɫɬɟɪɠɧɟɣ, ɤɚɪɤɚɫɨɜ ɢ ɫɟɬɨɤ ɜ ɡɨɧɭ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɪɚɧɚ. 
ȼɧɚɱɚɥɟ ɜ ɤɚɠɞɵɣ ɝɨɮɪ ɧɚɫɬɢɥɚ ɭɤɥɚɞɵɜɚɟɬɫɹ ɚɪɦɚɬɭɪɧɵɣ ɤɚɪɤɚɫ, ɡɚɬɟɦ 

ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɢɤɫɚɬɨɪɵ 
ɧɢɠɧɸɸ ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɡɚɜɟɫɬɢ ɩɨɞ ɤɚɪɤɚɫ, ɫɨɡɞɚɜɚɹ ɩɪɢ ɷɬɨɦ 
ɩɪɨɟɤɬɧɭɸ ɜɟɥɢɱɢɧɭ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ. 

ɇɚ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɢɤɫɚɬɨɪɵ ɭɤɥɚɞɵɜɚɸɬ ɧɢɠɧɸɸ ɚɪɦɚɬɭɪɧɭɸ ɫɟɬɤɭ, 
ɧɚ ɤɨɬɨɪɭɸ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɟɳɟ ɨɞɧɢ ɮɢɤɫɚɬɨɪɵ ɢ 
ɭɤɥɚɞɵɜɚɟɬɫɹ ɜɟɪɯɧɹɹ ɚɪɦɚɬɭɪɧɚɹ ɫɟɬɤɚ. 

ɉɨɫɥɟ ɭɤɥɚɞɤɢ ɚɪɦɚɬɭɪɵ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɧɚɩɪɚɜɥɹɸɳɢɯ, 
ɪɚɡɞɟɥɹɸɳɢɯ ɩɥɨɳɚɞɶ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɡɨɧɵ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɥɢɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɚ 
ɬɢɩɚ Putzmeister DSA 2109 H D. 

Ⱥɜɬɨɛɟɬɨɧɨɧɚɫɨɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɫɬɨɹɧɤɭ ɢ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤ 
ɪɚɛɨɬɟ: ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɚɭɬɪɢɝɟɪɵ, ɪɚɫɤɪɵɜɚɟɬɫɹ ɫɬɪɟɥɚ. 

Ɇɨɧɬɢɪɭɟɬɫɹ ɛɟɬɨɧɨɜɨɞ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ, ɤɨɧɰɟɜɨɣ ɭɱɚɫɬɨɤ 
ɤɨɬɨɪɵɯ ɞɥɢɧɨɣ 6 ɦ ɞɨɥɠɟɧ ɛɵɬɶ ɢɡ ɪɟɡɢɧɨɬɤɚɧɟɜɨɝɨ ɲɥɚɧɝɚ. Ȼɟɬɨɧɨɜɨɞ 
ɫɥɟɞɭɟɬ ɭɤɥɚɞɵɜɚɬɶ ɧɚ ɩɨɞɤɥɚɞɤɢ, ɤɨɡɥɵ ɢɥɢ ɫɬɨɣɤɢ. 
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ȼɵɛɨɪ ɬɪɚɫɫɵ ɛɟɬɨɧɨɜɨɞɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɛɵɥɨ ɤɚɤ 
ɦɨɠɧɨ ɦɟɧɶɲɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟɦ ɞɥɢɧɵ 
ɛɟɬɨɧɨɜɨɞɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɟɝɨ ɢɡɝɢɛɨɜ.. 

Ȼɟɬɨɧɨɧɚɫɨɫ ɫ ɛɟɬɨɧɨɜɨɞɚɦɢ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɫɥɟ 
ɫɛɨɪɤɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɩɪɨɛɨɜɚɧ ɢ ɩɪɨɜɟɪɟɧ. 

ɉɟɪɟɞ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ ɢ ɛɟɬɨɧɧɵɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɛɨɱɢɯ ɲɜɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɢɳɟɧɵ ɨɬ ɦɭɫɨɪɚ, ɝɪɹɡɢ, ɦɚɫɟɥ, 
ɫɧɟɝɚ ɢ ɥɶɞɚ, ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɢ ɬ.ɩ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɭɤɥɚɞɤɨɣ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɱɢɳɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɦɵɬɵ ɜɨɞɨɣ ɢ 
ɩɪɨɫɭɲɟɧɵ ɫɬɪɭɟɣ ɜɨɡɞɭɯɚ. 

ɉɟɪɟɞ ɩɟɪɟɤɚɱɤɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɪɚɫɬɜɨɪɹɟɬɫɹ ɢ ɩɪɨɝɨɧɹɟɬɫɹ ɩɨ 
ɬɪɭɛɨɩɪɨɜɨɞɭ ɫɦɚɡɨɱɧɵɣ ɪɚɫɬɜɨɪ. 

Ⱥɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɢ ɩɨɞɴɟɡɠɚɸɬ ɤ ɡɚɝɪɭɡɨɱɧɨɦɭ ɛɭɧɤɟɪɭ 
ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɚ ɢ ɩɨɪɰɢɹɦɢ ɪɚɡɝɪɭɠɚɸɬ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ, ɤɨɬɨɪɚɹ 
ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɨɦ ɫɪɚɡɭ ɠɟ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɩɥɢɬɵ 
ɩɟɪɟɤɪɵɬɢɹ. ɉɪɢ ɩɨɦɨɳɢ ɝɢɛɤɨɝɨ ɪɭɤɚɜɚ ɛɟɬɨɧɧɭɸ ɫɦɟɫɶ ɪɚɫɩɪɟɞɟɥɹɸɬ ɩɨ 
ɩɥɨɳɚɞɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ, ɧɚɱɢɧɚɹ ɫ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɭɱɚɫɬɤɚ. 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɜɫɸ ɬɨɥɳɢɧɭ ɩɟɪɟɤɪɵɬɢɹ ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɝɥɭɛɢɧɧɵɦɢ ɜɢɛɪɚɬɨɪɚɦɢ ɫ 
ɞɨɫɥɟɞɭɸɳɢɦ ɜɵɪɚɜɧɢɜɚɧɢɟɦ ɜɢɛɪɨɪɟɣɤɨɣ. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɢɛɪɢɪɨɜɚɧɢɹ ɢ ɜɵɪɚɜɧɢɜɚɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
ɩɨɜɟɪɯɧɨɫɬɶ ɫɜɟɠɟɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ ɭɤɪɵɬɶ ɛɪɟɡɟɧɬɨɦ ɢɥɢ ɦɟɲɤɨɜɢɧɨɣ, 
ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ.  

ɍɯɨɞ ɞɨɥɠɟɧ ɩɪɨɞɨɥɠɚɬɶɫɹ ɜ ɬɟɱɟɧɢɟ 7-14 ɞɧɟɣ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ 
50 - 70% ɩɪɨɟɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ. 

ȼ ɨɫɟɧɧɟɟ ɢ ɜɟɫɟɧɧɟɟ ɜɪɟɦɹ ɝɨɞɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ +5°ɋ ɢ ɧɢɠɟ, 
ɤɨɝɞɚ ɜɨɡɦɨɠɧɵ ɡɚɦɨɪɨɡɤɢ, ɨɬɤɪɵɬɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɛɟɬɨɧɚ ɧɟɨɛɯɨɞɢɦɨ 
ɭɤɪɵɜɚɬɶ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɪɭɥɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 

 
5.1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɪɚɛɨɬ 
 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɜɤɥɸɱɚɟɬ ɜɯɨɞɧɨɣ 

ɤɨɧɬɪɨɥɶ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ, ɨɩɟɪɚɰɢɨɧɧɵɣ 
ɤɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɢ 
ɨɰɟɧɤɭ ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɩɨ ɩɟɪɟɤɪɵɬɢɸ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɟɤɬɚ ɢ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

 ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ. ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɟɟ ɤɨɦɩɥɟɤɬɧɨɫɬɢ ɢ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɜ ɧɟɣ ɬɟɯɧɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ. ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ ɩɪɨɜɟɪɹɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɯ ɫɬɚɧɞɚɪɬɚɦ, ɧɚɥɢɱɢɟ ɫɟɪɬɢɮɢɤɚɬɨɜ ɫɨɨɬɜɟɬɫɬɜɢɹ, 
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɩɨɠɚɪɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɩɚɫɩɨɪɬɨɜ ɢ ɞɪɭɝɢɯ 
ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 
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ȼɨɥɧɢɫɬɨɫɬɶ ɧɚ ɩɥɨɫɤɢɯ ɭɱɚɫɬɤɚɯ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 1,5 ɦɦ, ɚ ɧɚ ɨɬɝɢɛɚɯ ɤɪɚɣɧɢɯ ɩɨɥɨɫɨɤ - 3 ɦɦ. Ʉɨɫɢɧɚ ɪɟɡɨɜ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ ɧɟ ɞɨɥɠɧɚ ɜɵɜɨɞɢɬɶ ɞɥɢɧɭ ɥɢɫɬɨɜ ɡɚ ɧɨɦɢɧɚɥɶɧɵɣ 
ɪɚɡɦɟɪ ɢ ɩɪɟɞɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨ ɞɥɢɧɟ. Ʉɚɱɟɫɬɜɨ ɩɨɤɪɵɬɢɹ 
ɨɰɢɧɤɨɜɚɧɧɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɦɚɬɟɪɢɚɥ ɢɫɯɨɞɧɨɣ ɡɚɝɨɬɨɜɤɢ ɞɥɹ 
ɩɪɨɮɢɥɢɪɨɜɚɧɢɹ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɧɤɨɜɨɝɨ ɩɨɤɪɵɬɢɹ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ 
ɥɢɫɬɨɜ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɩɨɬɟɪɬɨɫɬɢ, ɪɢɫɤɢ, ɫɥɟɞɵ ɮɨɪɦɨɨɛɪɚɡɭɸɳɢɯ ɜɚɥɢɤɨɜ, 
ɧɟ ɧɚɪɭɲɚɸɳɢɟ ɫɩɥɨɲɧɨɫɬɶ ɩɨɤɪɵɬɢɹ. Ʉɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɹ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ ɨɩɪɟɞɟɥɹɸɬ ɜɢɡɭɚɥɶɧɨ. 

ɉɨɫɬɭɩɚɸɳɚɹ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ, ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ 
ɩɪɢ ɩɪɢɟɦɤɟ ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɧɟɲɧɟɦɭ ɨɫɦɨɬɪɭ ɢ ɡɚɦɟɪɚɦ. 

Ʉɚɠɞɚɹ ɩɚɪɬɢɹ ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɞɨɥɠɧɚ ɛɵɬɶ ɫɧɚɛɠɟɧɚ ɫɟɪɬɢɮɢɤɚɬɨɦ, 
ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ, ɞɚɬɚ ɢ ɧɨɦɟɪ 
ɡɚɤɚɡɚ, ɞɢɚɦɟɬɪ ɢ ɦɚɪɤɚ ɫɬɚɥɢ, ɜɪɟɦɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ, 
ɦɚɫɫɚ ɩɚɪɬɢɢ, ɧɨɦɟɪ ɫɬɚɧɞɚɪɬɚ. 

ɉɪɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɞɚɧɧɵɯ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɚɪɬɢɹ 
ɚɪɦɚɬɭɪɧɨɣ ɫɬɚɥɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɤɥɚɫɫ (ɦɚɪɤɭ) ɛɟɬɨɧɚ ɩɨ 
ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɤɚɡɚɧɧɨɦɭ ɜ ɪɚɛɨɱɢɯ 
ɱɟɪɬɟɠɚɯ. Ȼɟɬɨɧ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ [54]. 

ɋɨɫɬɚɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɞɨɥɠɟɧ ɭɬɨɱɧɹɬɶɫɹ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɭɱɚɹ. 

ɉɨɞɜɢɠɧɨɫɬɶ ɝɨɬɨɜɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɩɟɪɟɜɨɡɤɢ 
ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹɦɢ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɚɬɶ ɫ ɭɱɟɬɨɦ ɟɟ ɢɡɦɟɧɟɧɢɹ ɩɪɢ 
ɩɟɪɟɜɨɡɤɚɯ ɧɚ ɡɚɞɚɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ: ɩɪɢ ɞɚɥɶɧɨɫɬɢ ɩɟɪɟɜɨɡɤɢ ɞɨ 15 ɤɦ (ɜɪɟɦɹ 
ɞɨɫɬɚɜɤɢ ɨɬ 15 ɞɨ 20 ɦɢɧ.) ɜ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ ɡɚɝɪɭɠɚɟɬɫɹ ɛɟɬɨɧɧɚɹ 
ɫɦɟɫɶ ɡɚɞɚɧɧɨɣ ɤɨɧɫɢɫɬɟɧɰɢɢ; ɩɪɢ ɞɚɥɶɧɨɫɬɢ ɩɟɪɟɜɨɡɤɢ ɨɬ 15 ɞɨ 30 ɤɦ 
ɡɚɝɪɭɠɚɟɬɫɹ ɠɟɫɬɤɚɹ ɫɦɟɫɶ ɫ ɨɫɚɞɤɨɣ ɤɨɧɭɫɚ 2-3 ɫɦ (ɡɚɞɚɧɧɚɹ ɨɫɚɞɤɚ ɤɨɧɭɫɚ 
ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɜɨɞɵ ɢɡ ɛɚɤɚ 
ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ); ɩɪɢ ɞɚɥɶɧɨɫɬɢ ɩɟɪɟɜɨɡɤɢ ɛɨɥɟɟ 30 ɤɦ ɡɚɝɪɭɠɚɟɬɫɹ 
ɫɭɯɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ. 

Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ. Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɢ ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɩɨ ɛɟɬɨɧɢɪɨɜɚɧɢɸ ɩɟɪɟɤɪɵɬɢɣ ɜɤɥɸɱɚɟɬ: 
ɚ) ɩɪɢɟɦɤɭ ɪɚɛɨɬ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɛɟɬɨɧɢɪɨɜɚɧɢɸ ɩɟɪɟɤɪɵɬɢɣ, 

ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [53], ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ 
ɩɪɨɟɤɬɚ; 
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ɛ) ɤɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɫɯɟɦɚɦ ɨɩɟɪɚɰɢɨɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɠɭɪɧɚɥɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ ɢ ɩɚɪɚɦɟɬɪɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɪɢɜɟɞɟɧɵ 
ɧɚ ɥɢɫɬɟ 12. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɞɭɝɨɜɨɣ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ 
ɧɚɫɬɢɥɚ ɤ ɫɬɚɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɫɜɚɪɧɵɯ 
ɬɨɱɟɤ ɢ ɢɫɩɵɬɚɧɢɟɦ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɧɚ ɨɬɪɵɜ ɢɥɢ ɫɪɟɡ ɬɨɱɤɢ. ɉɪɢ 
ɜɧɟɲɧɟɦ ɨɫɦɨɬɪɟ ɜɵɫɨɬɚ ɬɨɱɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬ 1 ɞɨ 4 ɦɦ. ɉɟɪɟɯɨɞ ɨɬ 
ɝɨɥɨɜɤɢ ɬɨɱɤɢ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɫɬɢɥɚ ɞɨɥɠɟɧ ɢɦɟɬɶ ɩɥɚɜɧɵɟ ɨɱɟɪɬɚɧɢɹ. ȼ 
ɰɟɧɬɪɟ ɦɨɝɭɬ ɢɦɟɬɶ ɦɟɫɬɨ ɧɟɛɨɥɶɲɢɟ ɭɝɥɭɛɥɟɧɢɹ-ɤɪɚɬɟɪɵ, ɧɨ ɧɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɜɵɫɬɭɩɚ, ɧɚɥɢɱɢɟ ɤɨɬɨɪɨɝɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɚɤɨɜɢɧɟ 
ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɝɨɥɨɜɤɢ. ȼ ɦɟɫɬɟ ɩɟɪɟɯɨɞɚ ɥɢɬɨɝɨ ɦɟɬɚɥɥɚ ɝɨɥɨɜɤɢ ɬɨɱɤɢ ɤ 
ɨɫɧɨɜɧɨɦɭ ɦɟɬɚɥɥɭ ɧɚɫɬɢɥɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɞɪɟɡɨɜ ɢɥɢ ɩɪɨɠɨɝɨɜ. 
ɇɟɞɨɩɭɫɬɢɦɵ ɫɤɜɨɡɧɵɟ ɩɪɨɠɨɝɢ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɧɚ ɦɟɫɬɚɯ, ɝɞɟ ɞɨɥɠɧɵ 
ɛɵɬɶ ɬɨɱɤɢ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɟɝɨ 
ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɟɤɬɚ. ɉɪɨɱɧɨɫɬɶ ɩɪɢ 
ɫɠɚɬɢɢ ɛɟɬɨɧɚ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɧɚ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɚɯ ɢɡɝɨɬɨɜɥɟɧɧɵɯ 
ɩɪɨɛ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɨɬɨɛɪɚɧɧɵɯ ɩɨɫɥɟ ɟɟ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɧɚ ɛɟɬɨɧɧɨɦ 
ɡɚɜɨɞɟ, ɚ ɬɚɤɠɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɦɟɫɬɟ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ. 
Ʉɨɧɬɪɨɥɶɧɵɟ ɨɛɪɚɡɰɵ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɭ ɦɟɫɬɚ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ ɫ 
ɢɫɩɨɥɶɡɭɟɦɵɦ ɦɟɬɨɞɨɦ ɭɩɥɨɬɧɟɧɢɹ, ɞɨɥɠɧɵ ɯɪɚɧɢɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɬɜɟɪɞɟɧɢɹ 
ɛɟɬɨɧɚ ɤɨɧɫɬɪɭɤɰɢɢ. ɋɪɨɤɢ ɢɫɩɵɬɚɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɨɛɪɚɡɰɨɜ, 
ɜɵɞɟɪɠɢɜɚɟɦɵɯ ɜ ɭɫɥɨɜɢɹɯ ɬɜɟɪɞɟɧɢɹ ɛɟɬɨɧɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɚɡɧɚɱɚɸɬɫɹ 
ɥɚɛɨɪɚɬɨɪɢɟɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɚɤɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜɵɡɪɟɜɚɧɢɹ ɛɟɬɨɧɚ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɨɫɬɢɠɟɧɢɹ ɤ ɦɨɦɟɧɬɭ ɨɤɨɧɱɚɧɢɹ 
ɢɫɩɵɬɚɧɢɹ ɩɪɨɟɤɬɧɨɣ ɦɚɪɤɢ. 

ɉɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ. ɉɪɢɟɦɤɚ ɡɚɤɨɧɱɟɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɰɟɥɹɯ ɩɪɨɜɟɪɤɢ ɢɯ ɤɚɱɟɫɬɜɚ ɢ 
ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɨɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɪɚɛɨɬ ɢ ɨɮɨɪɦɥɹɬɶɫɹ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɚɤɬɨɦ. 

ɉɪɢɟɦɤɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ: 
ɚ) ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɜɤɥɸɱɚɹ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɦɟɪɵ, ɚ ɜ 

ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ; 
ɛ) ɩɪɨɜɟɪɤɭ ɜɫɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɩɪɢɟɦɤɨɣ ɢ ɢɫɩɵɬɚɧɢɟɦ 

ɦɚɬɟɪɢɚɥɨɜ, ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɢ ɢɡɞɟɥɢɣ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɥɢɫɶ ɩɪɢ 
ɜɨɡɜɟɞɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɪɤɭ ɚɤɬɨɜ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ 
ɪɚɛɨɬ; 

ɜ) ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ ɟɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ; 
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ɝ) ɧɚɥɢɱɢɟ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɭ ɨɬɜɟɪɫɬɢɣ, ɩɪɨɟɦɨɜ, ɤɚɧɚɥɨɜ, 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ, ɚ ɬɚɤɠɟ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ ɢ ɬ.ɞ. 

 
5.1.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɬɟɪɢɚɥɚɯ ɢ ɢɡɞɟɥɢɹɯ, ɩɨɞɫɱɢɬɚɧɧɚɹ ɧɚ 

ɩɟɪɟɤɪɵɬɢɟ ɩɥɨɳɚɞɶɸ 54454 ɦ2 ɬɨɥɳɢɧɨɣ 200 ɦɦ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ ɧɚ 
ɥɢɫɬɟ 12. 

ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɲɢɧɚɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɟ, ɢɧɫɬɪɭɦɟɧɬɟ, ɢɧɜɟɧɬɚɪɟ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɯ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɚɯ ɧɚ ɥɢɫɬɟ 12. 

 
 
5.1.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɣ ɷɬɚɠɟɣ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ 

ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ [49], [50]. 
Ɋɚɛɨɱɢɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɞɨɥɠɧɵ ɢɦɟɬɶ ɭɞɨɫɬɨɜɟɪɟɧɢɹ ɧɚ ɩɪɚɜɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɩɪɨɣɬɢ ɩɟɪɜɢɱɧɵɣ 
ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ. 

Ⱦɨɩɭɫɤ ɪɚɛɨɱɢɯ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɢɯ 
ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɨɣ. 

Ɋɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 
(ɤɚɫɤɢ, ɪɭɤɚɜɢɰɵ, ɨɱɤɢ ɡɚɳɢɬɧɵɟ, ɩɨɹɫɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɢ ɞɪ.) ɢ ɨɛɹɡɚɧɵ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ. 

Ʌɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɜ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. 

Ɉɪɝɚɧɢɡɚɰɢɢ ɢ ɮɢɡɢɱɟɫɤɢɟ ɥɢɰɚ, ɩɪɢɦɟɧɹɸɳɢɟ ɦɚɲɢɧɵ, ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɫɪɟɞɫɬɜɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɞɪɭɝɢɟ ɦɟɯɚɧɢɡɦɵ, ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɢɫɩɪɚɜɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

ȼ ɤɚɛɢɧɟ ɦɚɲɢɧɢɫɬɚ ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 
ɧɚɞɟɠɧɚɹ ɪɚɞɢɨ- ɢ ɬɟɥɟɮɨɧɧɚɹ ɫɜɹɡɶ ɫ ɦɟɫɬɨɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. ȼɨ ɜɪɟɦɹ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɵɧɨɫɧɵɟ ɨɩɨɪɵ 
ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɚ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɯ ɜɵɪɚɜɧɢɜɚɬɶ. ɉɨɞɚɱɭ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɫɬɢ ɜ ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɢɚɝɪɚɦɦɨɣ ɩɨɞɚɱɢ ɫɦɟɫɢ 
ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɥɢɤɜɢɞɚɰɢɹ ɩɪɨɛɨɤ ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ 
ɛɨɥɟɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɟɪɟɝɢɛɚɬɶ ɲɥɚɧɝɢ ɫ ɞɜɢɠɭɳɟɣɫɹ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɶɸ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ ɩɨɞ ɫɬɪɟɥɨɣ 
ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɚ, ɚ ɬɚɤɠɟ ɩɨɞɧɢɦɚɬɶ ɫɬɪɟɥɨɣ ɥɸɛɵɟ ɝɪɭɡɵ. Ɍɟɯɧɢɱɟɫɤɨɟ 
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ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɚ, ɦɨɧɬɚɠ, ɞɟɦɨɧɬɚɠ ɛɟɬɨɧɨɜɨɞɚ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɞɜɢɝɚɬɟɥɹ ɢ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ 
ɞɨ ɚɬɦɨɫɮɟɪɧɨɝɨ. Ɋɚɡɴɟɞɢɧɟɧɢɟ ɛɟɬɨɧɨɜɨɞɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɛɨɱɢɦɢ ɜ 
ɡɚɳɢɬɧɵɯ ɨɱɤɚɯ. ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ. ɉɟɪɟɞɜɢɠɟɧɢɟ ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɚ ɫ ɩɨɥɧɨɫɬɶɸ ɢɥɢ 
ɱɚɫɬɢɱɧɨ ɜɵɞɜɢɧɭɬɨɣ ɫɬɪɟɥɨɣ ɡɚɩɪɟɳɚɟɬɫɹ. 

ɉɟɪɟɞɜɢɠɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɧɚ ɜɪɟɦɹ ɢɯ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɚɬɶ ɨɬ ɫɟɬɢ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ 
ɫɜɚɪɨɱɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɷɥɟɤɫɬɪɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɧɚɞ ɭɫɬɚɧɨɜɤɚɦɢ ɢ 
ɫɜɚɪɨɱɧɵɦɢ ɩɨɫɬɚɦɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɨɪɭɠɟɧɵ ɧɚɜɟɫɵ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɚɜɟɫɨɜ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɜɨ ɜɪɟɦɹ 
ɞɨɠɞɹ ɢɥɢ ɫɧɟɝɨɩɚɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɤɪɚɳɟɧɵ. 

Ʉ ɪɚɛɨɬɟ ɩɨ ɷɥɟɤɬɪɨɫɜɚɪɤɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɛɭɱɟɧɢɟ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɨɮɨɪɦɥɟɧɢɟɦ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɠɭɪɧɚɥɟ ɢ ɢɦɟɸɳɢɟ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɟ ɭɞɨɫɬɨɜɟɪɟɧɢɟ. ɗɥɟɤɬɪɨɫɜɚɪɳɢɤɚɦ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɧɢɠɟ II. 
ɗɥɟɤɬɪɨɫɜɚɪɳɢɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɢɩɨɜɵɦɢ ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɦɢ ɜɵɞɚɱɢ 
ɫɩɟɰɨɞɟɠɞɵ, ɫɩɟɰɨɛɭɜɢ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɤɚɪɤɚɫɟ ɞɨ ɟɝɨ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ 
ɪɚɫɤɪɟɩɥɟɧɢɹ ɢ ɨɫɬɚɜɥɹɬɶ ɛɟɡ ɡɚɤɪɟɩɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɚɪɦɚɬɭɪɭ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ ɪɚɛɨɱɚɹ ɩɥɨɳɚɞɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɨɝɪɚɠɞɟɧɚ ɢɧɜɟɧɬɚɪɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,2 ɦ ɫ ɨɬɛɨɣɧɨɣ 
ɞɨɫɤɨɣ ɩɨ ɧɢɡɭ ɨɝɪɚɠɞɟɧɢɹ ɜɵɫɨɬɨɣ 15 ɫɦ. 

Ⱦɥɹ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɩɪɢ ɛɟɬɨɧɢɪɨɜɚɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɚɪɦɚɬɭɪɧɵɦ 
ɤɚɪɤɚɫɚɦ ɞɨɥɠɧɵ ɛɵɬɶ ɭɥɨɠɟɧɵ ɞɟɪɟɜɹɧɧɵɟ ɧɚɫɬɢɥɵ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɛɨɬɚɬɶ ɫ ɧɟɩɪɨɜɟɪɟɧɧɵɯ ɥɟɫɨɜ, ɩɨɞɦɨɫɬɟɣ, ɚ ɬɚɤɠɟ 
ɬɪɚɩɨɜ, ɭɥɨɠɟɧɧɵɯ ɧɚ ɫɥɭɱɚɣɧɵɟ ɧɟɭɫɬɨɣɱɢɜɵɟ ɨɩɨɪɵ. 

ȼɫɟ ɪɚɛɨɬɚɸɳɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɧɫɬɪɭɤɬɢɪɨɜɚɧɵ ɩɨ ɩɪɚɜɢɥɚɦ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ ɤɚɠɞɨɣ ɫɦɟɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɡɧɚɱɟɧ 
ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɢɧɜɟɧɬɚɪɟɦ 
ɫɨɝɥɚɫɧɨ [55].  

Ⱦɥɹ ɫɨɛɥɸɞɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ɪɚɡɦɟɳɚɟɬɫɹ ɟɦɤɨɫɬɶ ɞɥɹ ɫɥɢɜɚ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ 
ɛɟɬɨɧɨɧɚɫɨɫɚ ɢ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɦɨɣɤɢ ɤɨɥɟɫ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɠɢɝɚɧɢɟ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɧɚ ɩɥɨɳɚɞɤɟ. ɋɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ ɞɨɥɠɟɧ ɛɵɬɶ 
ɜɵɜɟɡɟɧ, ɞɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɧɬɟɣɧɟɪɵ. 
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5.1.7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɩɥɢɬɵ 

ɩɟɪɟɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ ɀ.1 ɩɪɢɥɨɠɟɧɢɹ ɀ. 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɚ ɧɚ 

ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ ɩɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɦɭ ɥɢɫɬɭ ɩɪɢɜɟɞɟɧɵ 
ɧɚ ɥɢɫɬɟ 12. 
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

6.1 ɋɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 
Ɉɛɴɟɤɬɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɬɨɪɝɨɜɨ-

ɨɮɢɫɧɨɟ ɡɞɚɧɢɟ «Ɉɛɥɚɤɚ» ɫ ɞɜɚɞɰɚɬɶɸ ɞɟɜɹɬɶɸ ɧɚɞɡɟɦɧɵɦɢ ɷɬɚɠɚɦɢ ɢ ɞɜɭɦɹ 
ɩɨɞɡɟɦɧɵɦɢ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1 (ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɭɥ. Ʉɚɱɢɧɫɤɚɹ-ɩɟɪ. 
Ɍɪɚɧɫɩɨɪɬɧɵɣ).  

 

 
 

Ɋɢɫɭɧɨɤ 6.1 – ɋɢɬɭɚɰɢɨɧɧɵɣ ɩɥɚɧ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 
 
ɋɨɝɥɚɫɧɨ ɤɚɪɬɟ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɡɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɡɨɧɟ Ɉ-1 (ɡɨɧɚ ɞɟɥɨɜɨɝɨ, ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɢ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɨɛɴɟɤɬɨɜ ɤɭɥɶɬɭɪɵ), ɪɢɫɭɧɨɤ 6.2.  
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Ɋɢɫɭɧɨɤ 6.2 – Ɂɨɧɢɪɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 
 

Ʉɪɚɫɧɨɹɪɫɤ – ɤɪɭɩɧɵɣ ɩɪɨɦɵɲɥɟɧɧɵɣ, ɬɪɚɧɫɩɨɪɬɧɵ, ɧɚɭɱɧɵɣ, 
ɤɭɥɶɬɭɪɧɵɣ ɢ ɫɩɨɪɬɢɜɧɵɣ ɰɟɧɬɪ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. Ƚɨɪɨɞ ɹɜɥɹɟɬɫɹ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦ ɰɟɧɬɪɨɦ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (ɜɬɨɪɨɝɨ ɩɨ ɩɥɨɳɚɞɢ 
ɫɭɛɴɟɤɬɚ Ɋɨɫɢɢ. ɉɥɨɳɚɞɶ ɫɚɦɨɝɨ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 353,9 ɤɦ2. ɉɨ ɞɚɧɧɵɦ 
ɫɬɚɬɢɫɬɢɤɨɜ, ɧɚ 1 ɹɧɜɚɪɹ 2020 ɝɨɞɚ ɜ Ʉɪɚɫɧɨɹɪɫɤɟ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɥɨ 1 ɦɥɧ 
95 ɬɵɫ. 42 ɱɟɥɨɜɟɤɚ. 

ɇɚɥɢɱɢɟ ɜɵɫɨɬɧɵɯ ɡɞɚɧɢɣ ɨɬɥɢɱɚɟɬ ɥɸɛɨɣ ɫɨɜɪɟɦɟɧɧɵɣ ɝɨɪɨɞ, ɚ ɭɦɟɧɢɟ 
ɢɯ ɜɨɡɜɨɞɢɬɶ ɝɨɜɨɪɢɬ ɨ ɜɵɫɨɤɨɦ ɪɚɡɜɢɬɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɹɯ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ, ɝɨɬɨɜɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ. Ⱦɟɮɢɰɢɬ ɩɥɨɳɚɞɨɤ ɜ 
ɩɪɟɫɬɢɠɧɵɯ ɪɚɣɨɧɚɯ ɡɚɫɬɚɜɥɹɟɬ ɡɚɫɬɪɨɣɳɢɤɨɜ ɢɫɤɚɬɶ ɧɨɜɵɟ ɮɨɪɦɚɬɵ. 
Ɂɟɦɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫ ɢɧɬɟɪɟɫɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɦɟɧɶɲɟ, ɚ 
ɰɟɧɚ ɧɚ ɧɢɯ – ɜɫɟ ɜɵɲɟ. ɗɬɨɣ ɠɟ ɩɪɢɱɢɧɨɣ ɨɬɱɚɫɬɢ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɧɞɟɧɰɢɹ 
ɩɨɹɜɥɟɧɢɹ ɜɫɟ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɤɨɦɩɥɟɤɫɨɜ. 

Ʉɨɦɦɟɪɱɟɫɤɚɹ ɧɟɞɜɢɠɢɦɨɫɬɶ Ʉɪɚɫɧɨɹɪɫɤɚ ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ 
ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ ɢ ɛɸɞɠɟɬɚ 
ɤɨɦɩɚɧɢɢ ɜɵɛɢɪɚɸɬ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɟ ɜɚɪɢɚɧɬɵ. ɋɭɳɟɫɬɜɭɟɬ 
ɨɩɪɟɞɟɥɟɧɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɚɪɟɧɞɵ 
ɨɮɢɫɨɜ ɜ Ʉɪɚɫɧɨɹɪɫɤɟ. Ɍɚɤ, ɧɚɢɜɵɫɲɚɹ ɩɨ ɭɪɨɜɧɸ ɤɨɦɮɨɪɬɚ ɢ ɩɪɟɫɬɢɠɧɨɫɬɢ – 
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ɤɚɬɟɝɨɪɢɹ Ⱥ, ɧɟɦɧɨɝɨ ɭɫɬɭɩɚɸɳɚɹ ɟɣ ɩɨ ɧɟɤɨɬɨɪɵɦ ɤɪɢɬɟɪɢɹɦ – ɤɚɬɟɝɨɪɢɹ ȼ, 
ɢ ɫɚɦɚɹ ɧɟɩɪɢɬɹɡɚɬɟɥɶɧɚɹ – ɋ. 

Ʉ ɝɪɭɩɩɟ Ⱥ ɨɬɧɨɫɹɬɫɹ ɨɮɢɫɵ ɜ ɧɨɜɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ, 
ɩɨɫɬɪɨɟɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɫɟɦɢ ɩɪɨɝɪɟɫɫɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ 
ɛɢɡɧɟɫ-ɰɟɧɬɪɚɦ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɞɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɨɪɢɝɢɧɚɥɶɧɨɝɨ 
ɞɢɡɚɣɧɚ, ɤɚɱɟɫɬɜɟɧɧɵɯ ɢ ɷɤɫɤɥɸɡɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɫɧɚɳɟɧɧɵɟ ɧɚɞɟɠɧɵɦɢ 
ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ, ɫ ɪɚɰɢɨɧɚɥɶɧɨɣ ɩɥɚɧɢɪɨɜɤɨɣ, ɛɨɥɶɲɢɦɢ ɨɤɧɚɦɢ, ɫɢɫɬɟɦɚɦɢ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɢɦɟɸɳɢɟ ɜɵɫɨɬɭ ɩɨɦɟɳɟɧɢɣ ɧɟ ɦɟɧɟɟ 2,75 
ɦ, ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɫɤɨɪɨɫɬɧɵɟ ɥɢɮɬɵ ɢ 
ɰɟɧɬɪɚɥɶɧɭɸ ɪɟɰɟɩɰɢɸ ɜ ɝɥɚɜɧɨɦ ɯɨɥɟ. Ɍɚɤɠɟ ɨɮɢɫɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 
ɤɚɬɟɝɨɪɢɢ Ⱥ, ɨɫɧɚɳɟɧɵ ɩɪɟɤɪɚɫɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ ɜ ɜɢɞɟ ɤɚɮɟɬɟɪɢɟɜ, 
ɩɨɥɢɝɪɚɮɢɱɟɫɤɢɯ ɰɟɧɬɪɨɜ, ɤɨɧɮɟɪɟɧɰ-ɡɚɥɨɜ, ɛɚɧɤɨɦɚɬɨɜ, ɩɨɦɟɳɟɧɢɣ ɞɥɹ 
ɮɢɬɧɟɫɚ ɢ ɞɪɭɝɢɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɛɥɚɝ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ 
ɤɨɦɮɨɪɬɧɨɣ ɪɚɛɨɬɵ ɢ ɨɬɞɵɯɚ ɫɥɭɠɚɳɢɯ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ Ʉɪɚɫɧɨɹɪɫɤɟ ɤ ɨɮɢɫɧɵɦ ɰɟɧɬɪɚɦ ɤɥɚɫɫɚ Ⱥ 
ɨɬɧɨɫɹɬɫɹ ɛɢɡɧɟɫ-ɰɟɧɬɪ "ɉɟɪɜɚɹ Ȼɚɲɧɹ" ɧɚ ɭɥ. 78 Ⱦɨɛɪɨɜɨɥɶɱɟɫɤɨɣ ɛɪɢɝɚɞɵ ɢ 
ɛɢɡɧɟɫ-ɰɟɧɬɪ "ȿɜɪɨɩɚ" ɧɚ ɭɥ. Ʉɚɪɥɚ Ɇɚɪɤɫɚ, ɛɢɡɧɟɫ-ɰɟɧɬɪ "Ȼɚɥɚɧɫ" ɧɚ 
ɭɥ.Ɇɚɟɪɱɚɤɚ. 

Ɉɮɢɫɵ ɤɚɬɟɝɨɪɢɢ ȼ ɢɦɟɸɬ ɛɨɥɟɟ ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ, ɞɨɫɬɭɩɧɵ 
ɛɨɥɶɲɢɧɫɬɜɭ ɮɢɪɦ ɢ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɬɚɤɢɟ ɨɮɢɫɵ 
ɨɛɥɚɞɚɸɬ ɦɧɨɝɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ, ɩɪɢɫɭɳɢɦɢ ɝɪɭɩɩɟ Ⱥ. ȼ ɨɫɧɨɜɧɨɦ ɨɧɢ 
ɪɚɡɦɟɳɟɧɵ ɜ ɡɞɚɧɢɹɯ, ɩɨɫɬɪɨɣɤɢ ɫɪɟɞɢɧɵ ɢɥɢ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ ɩɪɨɲɥɨɝɨ 
ɜɟɤɚ, ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɨɜɪɟɦɟɧɧɨɫɬɢ, 
ɩɨɷɬɨɦɭ ɧɚɩɪɢɦɟɪ ɩɨɤɚɡɚɬɟɥɶ ɫɨɨɬɧɨɲɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɥɨɳɚɞɢ ɤ 
ɚɪɟɧɞɭɟɦɨɣ ɜ ɪɚɡɦɟɪɟ 12% ɦɨɠɟɬ ɧɟ ɫɨɛɥɸɞɚɬɶɫɹ, ɩɥɚɧɢɪɨɜɤɚ ɩɨɦɟɳɟɧɢɣ 
ɩɪɨɢɡɜɨɥɶɧɚɹ, ɚ ɨɮɨɪɦɥɟɧɢɟ ɢɧɬɟɪɶɟɪɨɜ ɧɟɫɤɨɥɶɤɨ ɩɪɨɳɟ, ɱɟɦ ɜ ɷɥɢɬɧɵɯ 
ɨɮɢɫɚɯ ɤɚɬɟɝɨɪɢɢ Ⱥ, ɩɚɪɤɨɜɤɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɟɛɨɥɶɲɢɟ ɢ ɧɚɡɟɦɧɵɟ, ɬɚɤ ɠɟ 
ɜɨɡɦɨɠɧɨ ɨɬɫɭɬɫɬɜɢɟ ɥɢɮɬɨɜ ɢ ɲɢɪɨɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ɍɩɪɚɜɥɟɧɢɟ ɬɚɤɢɦɢ 
ɡɞɚɧɢɹɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɛɵɱɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɨɦɩɚɧɢɹ ɜɥɚɞɟɥɶɰɚ, ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɤɚɬɟɝɨɪɢɢ Ⱥ, ɤɨɬɨɪɚɹ ɫɨɡɞɚɟɬ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɝɪɭɩɩɵ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ. 

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɨɬɥɢɱɢɣ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɨɮɢɫɧɵɯ ɡɞɚɧɢɣ, ɤɚɬɟɝɨɪɢɹ Ⱥ ɩɪɟɞɩɨɥɚɝɚɟɬ ɰɟɧɬɪɚɥɶɧɵɟ 
ɱɚɫɬɢ ɝɨɪɨɞɚ, ɝɪɭɩɩɚ ȼ – ɜɞɨɥɶ ɰɟɧɬɪɚɥɶɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ. 

ɋɩɢɫɨɤ ɨɮɢɫɧɵɯ ɰɟɧɬɪɨɜ, ɜ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫɧɹɬɶ ɨɮɢɫ ɤɥɚɫɫ ȼ ɢ ȼ+ 
ɧɟɫɤɨɥɶɤɨ ɲɢɪɟ, ɧɟɠɟɥɢ Ⱥ-ɤɥɚɫɫɚ. Ʉ ɨɮɢɫɧɵɦ ɰɟɧɬɪɚɦ ɤɥɚɫɫɚ ȼ ɜ 
Ʉɪɚɫɧɨɹɪɫɤɟ ɨɬɧɨɫɹɬɫɹ: ɛɢɡɧɟɫ-ɰɟɧɬɪ "ȼɟɫɧɚ", "Ɍɢɬɚɧ" ɧɚ ȼɡɥёɬɧɨɣ, ɛɢɡɧɟɫ 
ɰɟɧɬɪ "ɧɚ ȼɡɥёɬɧɨɣ 57", "ɋɢɪɢɭɫ", ɨɮɢɫɧɨ-ɬɨɪɝɨɜɵɣ ɰɟɧɬɪ "ȿɜɪɚɡɢɹ", ɛɢɡɧɟɫ-
ɰɟɧɬɪ "Ɇɟɬɪɨɩɨɥɶ", ȼȾɐ "ɋɢɛɢɪɶ", ɬɨɪɝɨɜɨ-ɨɮɢɫɧɵɣ ɰɟɧɬɪ "ɗɜɟɪɟɫɬ", 
ɛɢɡɧɟɫ-ɤɨɦɩɥɟɤɫ "əɪ-ɰɟɧɬɪ", ȼȾɐ "Mix-Max". 
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Ʉɚɬɟɝɨɪɢɹ ɋ ‒ ɷɬɨ ɜ ɨɫɧɨɜɧɨɦ ɩɨɦɟɳɟɧɢɹ ɬɪɟɛɭɸɳɢɟ ɪɟɦɨɧɬɚ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɭɞɚɥɟɧɧɵɯ ɪɚɣɨɧɚɯ ɝɨɪɨɞɚ ɢ ɨɛɥɚɞɚɸɳɢɟ ɟɞɢɧɫɬɜɟɧɧɵɦ 
ɩɪɟɢɦɭɳɟɫɬɜɨɦ – ɧɢɡɤɨɣ ɰɟɧɨɣ. 

ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɮɢɫɧɵɯ ɰɟɧɬɪɨɜ Ʉɪɚɫɧɨɹɪɫɤɚ ɩɪɢɯɨɞɢɬɫɹ 
ɢɦɟɧɧɨ ɧɚ ɤɥɚɫɫ ɋ. ɋɧɹɬɶ ɨɮɢɫ ɤɥɚɫɫɚ ɋ ɦɨɠɧɨ ɤɚɤ ɧɚ ɥɟɜɨɦ, ɬɚɤ ɢ ɧɚ ɩɪɚɜɨɦ 
ɛɟɪɟɝɭ, ɫɪɟɞɢ ɨɮɢɫɧɵɯ ɰɟɧɬɪɨɜ ɞɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɦɨɠɧɨ ɧɚɡɜɚɬɶ: "Ⱦɟɥɨɜɨɣ 
ɰɟɧɬɪ" ɢ ɛɢɡɧɟɫ-ɰɟɧɬɪ "ɉɟɪɫɩɟɤɬɢɜɚ" ɧɚ ȼɚɜɢɥɨɜɚ, ɨɮɢɫɧɵɣ ɰɟɧɬɪ "ɧɚ 
Ɉɛɨɪɨɧɵ 3", ɨɮɢɫɧɵɣ ɰɟɧɬɪ "ɧɚ Ɇɚɟɪɱɚɤɚ 38", "Ⱦɭɛɪɨɜɢɧɫɤɢɣ", 
"ɋɨɜɪɟɦɟɧɧɵɣ ɝɨɪɨɞ" ɧɚ Ʉɚɥɢɧɢɧɚ, ɨɮɢɫɧɵɣ ɰɟɧɬɪ "ɧɚ Ɇɚɪɤɫɚ 96" ɢ ɞɪ. 

 

 
Ɋɢɫɭɧɨɤ 6.3– Ʉɨɥɢɱɟɫɬɜɨ ɬɨɪɝɨɜɨ-ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɥɚɫɫɚ ɧɚ 2020 ɝɨɞ. 
 

 
Ɋɢɫɭɧɨɤ 6.4– ɋɪɟɞɧɹɹ ɰɟɧɚ 1 ɦ2 ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɣ ɡɚ 2018 ɢ 2019 

ɝɨɞɚ., ɬɵɫ.ɪɭɛ. 
 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɦɵ ɜɢɞɢɦ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɞɢɧɚɦɢɤɭ ɢɡɦɟɧɟɧɢɹ 
ɰɟɧ ɤɚɤ ɞɥɹ ɩɪɨɞɚɠɢ ɩɥɨɳɚɞɟɣ, ɬɚɤ ɢ ɞɥɹ ɫɞɚɱɢ ɜ ɚɪɟɧɞɭ. ȼ ɭɫɥɨɜɢɹɯ 
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ɩɚɧɞɟɦɢɢ ɦɧɨɝɢɟ ɤɨɦɩɚɧɢɢ ɬɟɪɹɸɬ ɞɨɯɨɞɵ, ɚ ɧɟɤɨɬɨɪɵɟ ɛɚɧɤɪɨɬɹɬɫɹ. ɉɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɩɪɨɝɧɨɡɚɦ ɛɨɥɶɲɢɧɫɬɜɨ ɧɟɛɨɥɶɲɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɟɤɪɚɬɹɬ 
ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɚ ɫɪɟɞɧɢɟ ɛɭɞɭɬ ɫɬɪɟɦɢɬɶɫɹ ɤ ɫɥɢɹɧɢɸ ɫ ɤɪɭɩɧɵɦɢ. Ʉɨɝɞɚ 
ɷɬɨ ɩɪɨɢɡɨɣɞɟɬ, ɤɪɭɩɧɵɟ ɤɨɦɩɚɧɢɢ ɛɭɞɭɬ ɡɚɢɧɬɟɪɟɫɨɜɚɧɵ ɜ ɪɚɫɲɢɪɟɧɢɢ ɫɜɨɢɯ 
ɩɥɨɳɚɞɟɣ. Ȼɨɥɶɲɢɟ ɯɨɥɞɢɧɝɢ ɩɪɟɞɩɨɱɢɬɚɸɬ ɤɚɬɟɝɨɪɢɢ Ⱥ ɢɡ-ɡɚ ɪɚɡɜɢɬɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɛɨɥɶɲɢɯ ɩɥɨɳɚɞɟɣ ɢ ɤɨɦɮɨɪɬɚ. [63] 

ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɨɮɢɫɧɨɟ ɡɞɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ Ⱥ. ɇɚɱɚɥɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɚɩɥɚɧɢɪɨɜɚɧɨ ɧɚ II  ɤɜɚɪɬɚɥ 2021 ɝɨɞɚ. Ʉ ɤɨɧɰɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɷɤɨɧɨɦɢɤɚ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ, ɫɪɟɞɧɢɟ ɤɨɦɩɚɧɢɢ ɜɨɥɶɸɬɫɹ ɜ ɛɨɥɟɟ ɤɪɭɩɧɵɟ, 
ɜɨɡɧɢɤɧɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɧɨɜɵɯ ɬɨɪɝɨɜɨ-ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɤɨɬɨɪɵɟ 
ɫɦɨɝɭɬ ɡɚɤɪɵɬɶ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɧɭɠɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɥɨɳɚɞɟɣ. 

 
6.2 ɋɨɫɬɚɜɥɟɧɢɟ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɟё ɚɧɚɥɢɡ  

 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɜɵɩɨɥɧɟɧ ɥɨɤɚɥɶɧɵɣ 

ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɩɨ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɦɭ ɥɢɫɬɭ (ɧɚ S = 54454 ɦ2). Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ 
ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ɂ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɛɚɡɢɫɧɨ – 
ɢɧɞɟɤɫɧɵɣ ɦɟɬɨɞ, ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɦɟɬɧɚɹ 
ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɟ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ, ɚ 
ɡɚɬɟɦ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɰɟɧ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɤɭɳɢɯ 
ɢɧɞɟɤɫɨɜ.  

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢɦɟɧɟɧɵ ɮɟɞɟɪɚɥɶɧɵɟ 
ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɨɜ ɩɪɨɦɵɲɥɟɧɧɨ – ɝɪɚɠɞɚɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫɨɫɬɚɜɥɟɧɧɵɟ ɜ ɧɨɪɦɚɯ ɢ 
ɰɟɧɚɯ, ɜɜɟɞɟɧɧɵɯ ɫ 1 ɹɧɜɚɪɹ 2001 ɝɨɞɚ. 

ȼ ɫɨɫɬɚɜɥɟɧɧɨɦ ɥɨɤɚɥɶɧɨɦ ɫɦɟɬɧɨɦ ɪɚɫɱɟɬɟ ɩɪɢɦɟɧɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 
ɵ ɤ ɢɬɨɝɚɦ:  

ɚ) ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɪɭɝɢɯ ɪɚɛɨɬ ɧɚ ɨɬɤɪɵɬɵɯ ɢ 
ɩɨɥɭɨɬɤɪɵɬɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɜ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 
(ɈɁɉ=1,15; ɗɆ=1,15; ɁɉɆ=1,15; ɌɁ=1,15; ɌɁɆ=1,15) ɫɨɝɥɚɫɧɨ [56, ɬɚɛɥ. 1]; 

ɛ) ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ (ɈɁɉ=1,3; ɁɉɆ=1,3) 
ɫɨɝɥɚɫɧɨ. 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɜ ɫɨɫɬɚɜɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ (ɫɜɟɪɯ ɩɪɹɦɵɯ 
ɡɚɬɪɚɬ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɫɨɡɞɚɧɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ, ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɫ ɢɯ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɭɩɪɚɜɥɟɧɢɟɦ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɟɦ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɥɨɤɚɥɶɧɨɦ ɫɦɟɬɧɨɦ ɪɚɫɱɟɬɟ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɭɤɪɭɩɧɟɧɧɵɟ ɧɨɪɦɚɬɢɜɵ (ɡɧɚɱɟɧɢɟ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ 112% ɨɬ 
ɎɈɌ) ɫɨɝɥɚɫɧɨ [58, ɩɪɢɥ. 3]. 



90 

 
 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɢɛɵɥɶ ɩɨɞɪɹɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜ 
ɫɨɫɬɚɜɟ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ (ɩɨ ɜɢɞɚɦ ɋɆɊ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 77% ɨɬ ɎɈɌ) 
ɫɨɝɥɚɫɧɨ [57, ɩɪɢɥ. 3].  

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɫɱɢɬɚɧɚ ɜ ɭɪɨɜɟɧɶ ɬɟɤɭɳɢɯ ɰɟɧ ɧɚ 1 ɤɜ. 2020 ɝ. ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ, ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ 
ɞɥɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɨɛɴɟɤɬɨɜ, ɜɨɡɜɨɞɢɦɵɯ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ – 7,76 ɫɨɝɥɚɫɧɨ 
[59]. 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ ɭɱɬɟɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ: 
ɚ) Ɂɚɬɪɚɬɵ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɬɢɬɭɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɞɥɹ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɫɥɭɠɟɛɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɡɨɧɵ – 3,1% ɫɨɝɥɚɫɧɨ [60, ɩɪɢɥ. 1].; 
ɛ) Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɥɹ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
– 3,88 % [61, ɬɚɛɥ. 4]; 

ɜ) Ɋɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɞɥɹ ɭɧɢɤɚɥɶɧɵɯ 
ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɨɛɴɟɤɬɨɜ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ, 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ, ɨɛɴɟɤɬɨɜ ɤɨɫɦɢɱɟɫɤɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɦɟɬɪɨɩɨɥɢɬɟɧɨɜ – 10% [56, ɩ.ɩ. 4.96]. 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ – 20%. 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɥɨɤɚɥɶɧɨɦɭ ɫɦɟɬɧɨɦɭ 

ɪɚɫɱɟɬɭ ɫɨɫɬɚɜɢɥɚ 270 637 271,12 ɪɭɛ. Ɉɧɚ ɩɨɤɚɡɵɜɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ 
ɫɭɦɦɭ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɦɨɧɨɥɢɬɧɨɝɨ 
ɩɟɪɟɤɪɵɬɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ.  

Ⱥɧɚɥɢɡ ɫɬɪɭɤɬɭɪɵ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ 
ɪɚɫɱɟɬɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 6.1.  
 
Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɨɥɢɬɧɭɸ ɩɥɢɬɭ 
ɩɟɪɟɤɪɵɬɢɹ 

ɗɥɟɦɟɧɬ ɋɭɦɦɚ, ɪɭɛ % 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ 170 498 075,88 63 
ɜ ɬɨɦ ɱɢɫɥɟ: 

  
Ɇɚɬɟɪɢɚɥɵ 141 758 465,47 52,38 
ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 19 966 044,19 7,38 

ɈɁɉ 8 773 566,22 3,24 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ 34 095 298,60 12,60 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 12 407 516,91 4,58 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 8 530 167,88 3,15 
ɇȾɋ 45 106 211,85 16,67 
ɂɬɨɝɨ 270 637 271,12 100 
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Ɋɢɫɭɧɨɤ 6.5 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɨɥɢɬɧɭɸ ɩɥɢɬɭ 
ɩɟɪɟɤɪɵɬɢɹ 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɫɬɪɨɟɧɧɨɣ ɞɢɚɝɪɚɦɦɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɦɚɬɟɪɢɚɥɵ (52,38 %), ɷɬɨ 
ɡɧɚɱɟɧɢɟ ɛɨɥɟɟ 50%, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɢɩɨɜɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɡɚɬɪɚɬ. 

 
 
6.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ 

ɜɨɩɪɨɫɚ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɚɯ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɉɥɨɳɚɞɶ ɩɟɪɟɤɪɵɬɢɹ ɦ2 54454 
ȼɵɫɨɬɚ ɷɬɚɠɚ ɦ 3 
ȼɵɫɨɬɚ ɷɬɚɠɚ ɦ 4,8 
ȼɵɫɨɬɚ ɷɬɚɠɚ ɦ 3,6 
ȼɵɫɨɬɚ ɷɬɚɠɚ ɦ 2,5 

 ɋɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 
ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ 

ɪɭɛ. 
3985,03 

ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚɬɪɚɬ) 
ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

% 
3,93 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ  ɪɭɛ. 270 637 271,12 
ɉɨɤɚɡɚɬɟɥɢ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ  ɱɟɥ-ɱ. 128215,68 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ ɧɚ 1ɦ2

 ɩɥɨɳɚɞɢ 
ɱɟɥ-ɱ. 2,35 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ.-ɱ ɪɭɛ/ɱɟɥ-ɱ. 2110,80 
 

ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 1 ɦ2 
ɩɥɨɳɚɞɢ ɜɨɡɜɨɞɢɦɨɝɨ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

/ ,
ɨɛɳ

ɉЗ ɇɊ ɅЗɋ ɫ
S

 
   (6.1) 

 
ɝɞɟ ɉЗ – ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ.; 

ɇɊ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ.; 
ɅЗ – ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ.; 
Sɨɛɳ – ɩɥɨɳɚɞɶ ɦɨɧɨɥɢɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, ɦ2. 

ɉɪɢɧɢɦɚɟɦ: ɉЗ = 170498075,88 ɪɭɛ.; ɇɊ = 12407516,91 ɪɭɛ.; ɇɊ = 
12407516,91 ɪɭɛ.; Sɨɛɳ = 54454 ɦ2. 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (6.1), ɩɨɥɭɱɢɦ: 
 
 

1 70498049,88 12407516,91
3985,03 .

544

3409529  

4

8

5
ɋ ɪɭɛ 
   

 
ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚɬɪɚɬ) ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

100%,З
ɋɉ

R
ɉЗ ɇɊ ɅЗ

 
 

 
(6.2) 

 
ɝɞɟ ɋɉ – ɜɟɥɢɱɢɧɚ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ, ɪɭɛ.; 

ɉЗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.1); 
ɇɊ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.1); 
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ɅЗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (6.1). 
ɉɪɢɧɢɦɚɟɦ: ɉЗ = 170498075,88 ɪɭɛ.; ɇɊ = 12407516,91 ɪɭɛ.; ɇɊ = 

12407516,91 ɪɭɛ.; ɋɉ = 8530167,88 ɪɭɛ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (6.2), ɩɨɥɭɱɢɦ: 

 
         

170498075,88 

8530167,88  
100% 3,93%.

12407516,91 34095298,6ЗR   
 

 

 
ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1 ɱɟɥ-ɱ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,ɫɦɪ

ɫɦ

ɋ
ȼ

ɌЗɈ
    (6.3) 

 
ɝɞɟ ɋɫɦɪ – ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɢɬɨɝɚɦ ɫɦɟɬɵ, ɪɭɛ. 
  ɌЗɈɫɦ – ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ ɩɨ ɫɦɟɬɟ, ɱɟɥ.-ɱ. 

ɉɪɢɧɢɦɚɟɦ: ɋɫɦɪ = 270637271,12 ɪɭɛ.; ɌЗɈɫɦ = 128215,68 ɱɟɥ.-ɱ. 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (6.3), ɩɨɥɭɱɢɦ: 

 

 / .
270637271,12 2110,8
128215,68

ɪɭɛ ɱɟɥ ɱȼ    

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ. 
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258 ɫ. 
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14 ɋɉ 52.13330.2016 ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-05-95*. – ȼɜɟɞ. 08.05.2017. – Ɇ.: 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 74 ɫ. 

15 ɋɉ 29.13330.2011 ɉɨɥɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
2.03.13-88 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 20.05.2011. – Ɇ.: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2011. – 68 ɫ. 

16 ɋɉ 59.13330.2016 Ⱦɨɫɬɭɩɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 35-01-
2001. – ȼɜɟɞ. 15.05.2017. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 47 ɫ. 

17 ɋɉ 118.13330.2012* Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-06-2009 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). – 
ȼɜɟɞ. 01.09.2014. – Ɇ.: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2014. – 82 ɫ. 

18 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɍɟɝɨɫɬ ɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ" ɨɬ 22.07.2008 N 123-ɎɁ. – ȼɜɟɞ. 11.06.2008. – 
ɋɨɛɪɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, N 30, 28.07.2008, (ɱ.I), 
ɫɬ.3579. – 117 ɫ. 

19 ɋɉ 59.13330.2016 Ⱦɨɫɬɭɩɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 35-01-
2001. – ȼɜɟɞ. 15.05.2017. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 47 ɫ. 

20 ɋɉ 29.13330.2011 ɉɨɥɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
2.03.13-88 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 20.05.2011. – Ɇ.: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2011. – 68 ɫ. 

21 ȽɈɋɌ 30494-2011. Ɂɞɚɧɢɹ ɠɢɥɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ. ɉɚɪɚɦɟɬɪɵ 
ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɹɯ. – ȼɜɟɞ. 01.09.2014. – Ɇ.: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 
2014.– 82 ɫ. 

22 ɋɉ 118.13330.2012* Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-06-2009 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). – 
ȼɜɟɞ. 01.09.2014. – Ɇ.: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2014. – 82 ɫ. 

23 ɋɉ 28.13330.2017 Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.03.11-85 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2. – ȼɜɟɞ. 
28.08.2017. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 85 ɫ. 

24 ɋɉ 2.13130.2012 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. Ɉɛɟɫɩɟɱɟɧɢɟ 
ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɨɛɴɟɤɬɨɜ ɡɚɳɢɬɵ (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 01.12.2012. – Ɇ.: 
Ɇɑɋ Ɋɨɫɫɢɢ; ɎȽȻɍ ȼɇɂɂɉɈ Ɇɑɋ Ɋɨɫɫɢɢ, 2012. – 85 ɫ. 

25 ɋɉ 1.13130.2009 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. 
ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɩɭɬɢ ɢ ɜɵɯɨɞɵ (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 1.05.2009. –
Ɇɨɫɤɜɚ: ɎȽɍ ȼɇɂɂɉɈ Ɇɑɋ Ɋɨɫɫɢɢ, 2009 – 47ɫ. 

26 ɋɉ 3.13130.2009 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. ɋɢɫɬɟɦɚ 
ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɟ. Ɍɪɟɛɨɜɚɧɢɹ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. – ȼɜɟɞ. 1.05.2009. – Ɇɨɫɤɜɚ: ɎȽɍ ȼɇɂɂɉɈ Ɇɑɋ 
Ɋɨɫɫɢɢ, 2009 – 10ɫ. 
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27  ɋɉ 4.13130.2013 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. 
Ɉɝɪɚɧɢɱɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɨɛɴɟɤɬɚɯ ɡɚɳɢɬɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɹɦ. – ȼɜɟɞ. 29.07.2013. – 
Ɇɨɫɤɜɚ: ɎȽɍ ȼɇɂɂɉɈ Ɇɑɋ Ɋɨɫɫɢɢ, 2013 – 186 ɫ. 

28 ɋɉ 118.13330.2012* Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-06-2009 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). – 
ȼɜɟɞ. 01.09.2014. – Ɇ.: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2014. – 82 ɫ. 

29 ɋɉ 118.13330.2012* Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 31-06-2009 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). – 
ȼɜɟɞ. 01.09.2014. – Ɇ.: Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2014. – 82 ɫ. 

30 ɋɉ 4.13130.2013 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. 
Ɉɝɪɚɧɢɱɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɨɛɴɟɤɬɚɯ ɡɚɳɢɬɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɹɦ. – ȼɜɟɞ. 29.07.2013. – 
Ɇɨɫɤɜɚ: ɎȽɍ ȼɇɂɂɉɈ Ɇɑɋ Ɋɨɫɫɢɢ, 2013 – 186 ɫ. 

31 ɋɉ 138.13330.2012 Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɞɨɫɬɭɩɧɵɟ ɦɚɥɨɦɨɛɢɥɶɧɵɦ ɝɪɭɩɩɚɦ ɧɚɫɟɥɟɧɢɹ. ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɫ 
ɂɡɦɟɧɟɧɢɟɦ N 1) . – ȼɜɟɞ. 01.07.2013. – Ɇ.: Ƚɨɫɫɬɪɨɣ, ɎȺɍ "Ɏɐɋ", 2013 – 91 
ɫ. 

32 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 30.12.2009 N 384-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) . – ȼɜɟɞ. 
30.12.2009. – ɋɨɛɪɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, N 1, 
04.01.2010, ɫɬ.5, 2010 – 30 ɫ. 

33 Ƚɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɫ 
ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 3 ɚɜɝɭɫɬɚ 2018 ɝɨɞɚ) (ɪɟɞɚɤɰɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɫ 1 ɹɧɜɚɪɹ 2019 
ɝɨɞɚ). – ȼɜɟɞ. 22.12.2004. – ɋɨɛɪɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ N 1 (ɱ.I), 03.01.2005, ɫɬ.16, 2005 – 308 ɫ. 

34 ɋɉ 22.13330.2016 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83* (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 
01.07.2017. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2017. – 228 ɫ. 

35 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ 
ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛ.-ɦɟɬɨɞ. ɩɨɫɨɛɢɟ ɞɥɹ ɤɭɪɫɨɜɨɝɨ 
ɢ ɞɢɩɥɨɦ. ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰ. 270102, 270105, 270114, 
270115 / ɋɢɛ. ɮɟɞɟɪɚɥ. ɭɧ-ɬ ; ɫɨɫɬ. ɘ. ɇ. Ʉɨɡɚɤɨɜ, 2012. – 59 ɫ. 

36 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɨɠɟɧɢɹ : 
ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ 
270102, 270105, 270114, 270115 / ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, ɂɧɠ.-ɫɬɪɨɢɬ. ɢɧ-ɬ ; ɫɨɫɬ.: 
ɘ. ɇ. Ʉɨɡɚɤɨɜ, Ƚ. Ɏ. ɒɢɲɤɚɧɨɜ, 2008. – 63 ɫ. 

37 ɋɉ 24.13330.2011 ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.03-85 (ɫ Ɉɩɟɱɚɬɤɨɣ, ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 
20.05.2011. – Ɇ.: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2011. – 90 ɫ. 
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38 ȽɈɋɌ 19804-2012 ɋɜɚɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɡɚɜɨɞɫɤɨɝɨ 
ɢɡɝɨɬɨɜɥɟɧɢɹ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.01.2014. – Ɇ.: 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2014. – 15 ɫ. 

39 ȽɈɋɌ 23279-2012 ɋɟɬɤɢ ɚɪɦɚɬɭɪɧɵɟ ɫɜɚɪɧɵɟ ɞɥɹ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – 
ȼɜɟɞ. 01.07.2013. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2013. – 12 ɫ. 

40 ɉɨɫɨɛɢɟ ɤ ɋɇɢɉ 2.03.01-84 ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɪɨɫɬɜɟɪɤɨɜ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɤɨɥɨɧɧɵ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ. – ȼɜɟɞ. 30.11.1984. – ɐɂɌɉ Ƚɨɫɫɬɪɨɹ ɋɋɋɊ, 1984. – 108 ɫ. 

41 ɉɨɫɨɛɢɟ ɤ ɋɇɢɉ 2.09.03 ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ 
ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. – ȼɜɟɞ. 
01.07.2001. – Ɇ.: ɐɇɂɂɩɪɨɦɡɞɚɧɢɣ, 2001. – 104 ɫ. 

42 Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɦɨɧɨɥɢɬɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɩɟɪɟɤɪɵɬɢɣ ɫɨ ɫɬɚɥɶɧɵɦ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɦ ɧɚɫɬɢɥɨɦ. – ȼɜɟɞ. 28.08.2007. – 
Ɇ.: ɇɂɂɀȻ, ɐɇɂɂɉɪɨɦɡɞɚɧɧɢɣ, 2007. – 45 ɫ. 

43 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɝɟɧɟɪɚɥɶɧɵɯ ɩɥɚɧɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] : ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ, ɤɭɪɫɨɜɨɦɭ ɢ 
ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 270102 
"ɉɪɨɦɵɲɥɟɧɧɨɟ ɢ ɝɪɚɠɞɚɧɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ" / ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, ɂɧ-ɬ 
ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ; ɫɨɫɬ. Ʌ. ɇ. ɉɚɧɚɫɟɧɤɨ. – Ʉɪɚɫɧɨɹɪɫɤ : ɂȺɋ 
ɋɎɍ, 2007 

44 Ⱦɢɤɦɚɧ, Ʌ.Ƚ. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ [Ɍɟɤɫɬ] : 
ɭɱɟɛ. ɞɥɹ ... ɜɭɡɨɜ ... ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 290300 "ɉɪɨɦ. ɢ ɝɪɚɠɞɚɧ. 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ" / Ʌ. Ƚ. Ⱦɢɤɦɚɧ. – Ɇɨɫɤɜɚ : Ⱥɋȼ, 2009. – 585 ɫ. 

45 ɋɇɢɉ 1.04.03-85 ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɡɚɞɟɥɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ [Ɍɟɤɫɬ] / Ƚɨɫɫɬɪɨɣ 
ɋɋɋɊ, Ƚɨɫɩɥɚɧ ɋɋɋɊ.- Ɇɨɫɤɜɚ : ɋɬɪɨɣɢɡɞɚɬ, 1987. – 522 ɫ. 

46  ȽɈɋɌ 25573-82. ɋɬɪɨɩɵ ɝɪɭɡɨɜɵɟ ɤɚɧɚɬɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). – ȼɜɟɞ. 01.01.1984. – Ɇ.: 
ɂɡɞɚɬɟɥɶɫɬɜɨ ɫɬɚɧɞɚɪɬɨɜ, 2004. – 65 ɫ. 

47 ɊȾ 11-06-2007 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ. – ȼɜɟɞ. 01.06.2007. – 
Ɇ.: Ɋɨɫɬɟɯɧɚɞɡɨɪ, 2007. – 199 ɫ.  

48 ɆȾɋ 12-29.2006 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 
ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ. – ȼɜɟɞ. 01.01.2007. – Ɇ.: ɎȽɍɉ ɐɉɉ, 
2007. – 26 ɫ. 

49 ɋɇɢɉ 12-03-2001. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɜ 2ɱ. ɑ.1. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 01.09.2001. – Ɇ.: Ʉɧɢɝɚ-ɫɟɪɜɢɫ, 2003. – 64 ɫ. 

50 ɋɇɢɉ 12-04-2002. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ: ɜ 2ɱ. ɑ.2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. – ȼɜɟɞ. 01.01.2003. – Ɇ.: Ʉɧɢɝɚ-ɫɟɪɜɢɫ, 2003. – 
48 ɫ. 
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51 ɋɉ 48.13330.2011 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 12-01-2004 (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 
20.05.2011. – Ɇ.: Ɇɢɧɪɟɝɢɨɧ Ɋɨɫɫɢɢ, 2010. – 25 ɫ. 

52 53-03 ɌɄ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ 
ɩɟɪɟɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨ ɫɬɚɥɶɧɨɦɭ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɦɭ ɧɚɫɬɢɥɭ. – ȼɜɟɞ. 
10.06.2007. – Ɇ.: ɈȺɈ ɉɄɌɂɩɪɨɦɫɬɪɨɣ, 2007. – 51 ɫ. 

53 ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 3.03.01-87 (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 3). – 
ȼɜɟɞ. 01.07.2013. – Ɇ.: Ƚɨɫɫɬɪɨɣ, ɎȺɍ "Ɏɐɋ", 2013. – 205 ɫ. 

54 ȽɈɋɌ 26633-2015 Ȼɟɬɨɧɵ ɬɹɠɟɥɵɟ ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.09.2016. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2019. – 22 ɫ. 

55 ȽɈɋɌ 12.1.004-91 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
(ɋɋȻɌ). ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ (ɫ ɂɡɦɟɧɟɧɢɟɦ N 1). – 
ȼɜɟɞ. 01.07.1992. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2006. – 68 ɫ. 

56 ɆȾɋ 81-35.2004. Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ ɨɬ 
16.06.2014). – ȼɜɟɞ. 2004-03-09. – Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ 2004. – 70 ɫ. 

57 ɆȾɋ 81-25.2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ – ȼɜɟɞ. 01.03.2001. – Ɇ.: 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ 2001. – 13 ɫ. 

58  ɆȾɋ 81-33.2004 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ ɢ 
Ⱦɨɩɨɥɧɟɧɢɹɦɢ) – ȼɜɟɞ. 12.01.2004. – Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ 2001. – 32 ɫ. 

59 ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ ɨɬ 20 ɦɚɪɬɚ 2020 ɝ. № 10379-ɂɎ/09 «Ɉ 
ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɜɟɥɢɱɢɧɟ ɩɪɨɝɧɨɡɧɵɯ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ I ɤɜɚɪɬɚɥɟ 2020 ɝɨɞɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɟɥɢɱɢɧɟ 
ɩɪɨɝɧɨɡɧɵɯ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ, ɩɪɨɝɧɨɡɧɵɯ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ 
ɪɚɛɨɬ, ɩɪɨɝɧɨɡɧɵɯ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɱɢɯ ɪɚɛɨɬ ɢ 
ɡɚɬɪɚɬ, ɚ ɬɚɤɠɟ ɜɟɥɢɱɢɧɟ ɩɪɨɝɧɨɡɧɵɯ ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://docs.google.com/viewerng/viewer?url=https://minstroi.donland.ru/upload/uf
/20b/24_03_2020_Prilozhenie_1-kv-2020_SMR.pdf 

60 Ƚɋɇ 81-05-01.2001. Cɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɡɚɬɪɚɬ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. – ȼɜɟɞ. 01.05.2001. – Ɇ: 
Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2001. – 15 ɫ. 

61 Ƚɋɇ-2001 (Ƚɋɇ-81-05-02-2007) ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ 
ɡɢɦɧɟɟ ɜɪɟɦɹ (ɢɡɞɚɧɢɟ 2-ɟ, ɢɫɩɪɚɜɥɟɧɧɨɟ ɢ ɞɨɩɨɥɧɟɧɧɨɟ). – ȼɜɟɞ. 28.03.2007. 
– Ɇ: Ɋɨɫɫɬɪɨɣ, 2007. – 70 ɫ. 
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62 ɎȿɊ-2001-06 Ɏɟɞɟɪɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɪɚɛɨɬɵ. ɋɛɨɪɧɢɤ № 06. Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɦɨɧɨɥɢɬɧɵɟ. – ȼɜɟɞ. 07.08.2003. – Ɇ: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2003. – 78 ɫ. 

63 ɉɟɪɢɨɞɢɱɟɫɤɨɟ ɢɡɞɚɧɢɟ ɋɨɜɟɬɚ Ɇɢɧɢɫɬɪɨɜ ɋɨɸɡɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɚ.[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://rg.ru/2020/04/29/chto-zhdet-rynok-truda-posle-pandemii-koronavirusa.html 

64 ȽɈɋɌ 14637-89 (ɂɋɈ 4995-78) ɉɪɨɤɚɬ ɬɨɥɫɬɨɥɢɫɬɨɜɨɣ ɢɡ 
ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɫ 
ɂɡɦɟɧɟɧɢɟɦ N 1). – ȼɜɟɞ. 01.01.1991. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2009. – 8 ɫ. 

65 ɋɟɪɢɹ 1.460.3 – 23.98 ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɣ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢɡ ɡɚɦɤɧɭɬɵɯ ɝɧɭɬɨɫɜɚɪɧɵɯ ɩɪɨɮɢɥɟɣ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɥɟɬɨɦ 18, 24, 30 ɦ. ȼɵɩɭɫɤ I. ɑɟɪɬɟɠɢ ɄɆ. – 
ȼɜɟɞ. 12.10.2000. – ɋ-ɉɛ.: ɈȺɈ ɉɂ Ʌɟɧɩɪɨɟɤɬɫɬɚɥɶɤɨɧɫɬɪɭɤɰɢɹ, 2000. – 79 ɫ. 

66 ȽɈɋɌ Ɋ ɂɋɈ 4014-2013 Ȼɨɥɬɵ ɫ ɲɟɫɬɢɝɪɚɧɧɨɣ ɝɨɥɨɜɤɨɣ. Ʉɥɚɫɫɵ 
ɬɨɱɧɨɫɬɢ Ⱥ ɢ ȼ (ɫ ɉɨɩɪɚɜɤɨɣ). – ȼɜɟɞ. 01.07.2014. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 
2014. – 21 ɫ. 

67 ȽɈɋɌ Ɋ ɂɋɈ 4014-2013 Ȼɨɥɬɵ ɫ ɲɟɫɬɢɝɪɚɧɧɨɣ ɝɨɥɨɜɤɨɣ. Ʉɥɚɫɫɵ 
ɬɨɱɧɨɫɬɢ Ⱥ ɢ ȼ (ɫ ɉɨɩɪɚɜɤɨɣ). – ȼɜɟɞ. 01.07.2014. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 
2014. – 21 ɫ. 

68 ȽɈɋɌ 14098-2014 ɋɨɟɞɢɧɟɧɢɹ ɫɜɚɪɧɵɟ ɚɪɦɚɬɭɪɵ ɢ ɡɚɤɥɚɞɧɵɯ 
ɢɡɞɟɥɢɣ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɢɩɵ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɡɦɟɪɵ. – ȼɜɟɞ. 
01.07.2015. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2015. – 22 ɫ. 

69 Ȼɚɲɟɧɧɵɟ ɤɪɚɧɵ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɑɚɫɬɶ II . 
Ȼɚɲɟɧɧɵɟ  ɤɪɚɧɵ. – ȼɜɟɞ. 24.04.1996. – Ɇ.: ɈȺɈ ɉɄɌɆɩɪɨɦɫɬɪɨɣ, 1996. – 
217 ɫ. 

70 Ȼɚɲɟɧɧɵɟ ɤɪɚɧɵ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɑɚɫɬɶ III . 
Ɋɟɥɶɫɨɜɵɟ ɫɬɪɟɥɨɜɵɟ ɢ ɛɚɲɟɧɧɵɟ ɤɪɚɧɵ. – ȼɜɟɞ. 10.09.1996. – Ɇ.: ɈȺɈ 
ɉɄɌɆɩɪɨɦɫɬɪɨɣ, 1996. – 152 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɝɥɚɫɧɨ [1, 2] ɩɪɢɜɟɞɟɧɚ ɜ 

ɬɚɛɥɢɰɟ Ⱥ.1. 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɋɚɣɨɧ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ 

Ɂɧɚɱɟɧɢɟ 
ɩɚɪɚɦɟɬɪɨɜ 

Ʉɪɚɫɧɨɹɪɫɤ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92, °ɋ 

-39 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92, °ɋ 

-37 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ < 8, ɫɭɬ 

233 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8 °ɋ, °ɋ -6,7 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɡ ɫɪɟɞɧɢɯ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ ɩɨ ɪɭɦɛɚɦ 
ɡɚ ɹɧɜɚɪɶ, ɦ/ɫ 

4,3 

ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɡɚ ɞɟɤɚɛɪɶ – 
ɮɟɜɪɚɥɶ 

Ɂ 

 
ɉɨ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ, ɢɡ 

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɩɨ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɧɨɪɦɚɦ. 
Ɋɚɫɱɟɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɪɚɫɱɟɬɚ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɢɦɚɟɦ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɪɚɜɧɨɣ 18°ɋ 
ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [6; ɩ.ɩ. 7.13]. 

 
Ⱥ.1.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɟɧɨɜɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɨɣ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ Ⱥ.2. 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ Ɍɨɥɳɢɧɚ ɫɥɨɹ, ɦɦ 
ɉɥɨɬɧɨɫɬɶ 

ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ3 

Ɋɚɫɱɟɬɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ  

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, 

ȼɬ/(ɦ2°ɋ) 

Ƚɢɩɫɨɤɚɪɬɨɧɧɵɣ 
ɥɢɫɬ 

12,5 800 0,58 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ Ɍɨɥɳɢɧɚ ɫɥɨɹ, ɦɦ 
ɉɥɨɬɧɨɫɬɶ 

ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ3 

Ɋɚɫɱɟɬɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ  

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, 

ȼɬ/(ɦ2°ɋ) 

Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɩɥɢɬɵ ɢɡ ɤɚɦɟɧɧɨɣ 
ɜɚɬɵ «ROCKWOOL 
ȼȿɇɌɂ ȻȺɌɌɋ ɇ 

ɈɉɌɂɆȺ» 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɦɭ 

ɪɚɫɱɟɬɭ 
32 0,039 

ȼɟɬɪɨ-
ɜɥɚɝɨɡɚɳɢɬɧɚɹ 

ɩɚɪɨɩɪɨɧɢɰɚɟɦɚɹ 
ɦɟɦɛɪɚɧɚ «ɂɡɨɫɩɚɧ 

Ⱥ» 

1 - 0,045 

ɉɥɢɬɚ 
ȺɄȼȺɉȺɇȿɅɖ 

0,0125 1150 0,27 

ȼɨɡɞɭɲɧɵɣ ɡɚɡɨɪ 50 - - 
ɉɥɢɬɚ 

ɤɟɪɚɦɨɝɪɚɧɢɬɚɹ 
10 - - 

 
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɦɤɧɭɬɨɣ ɜɨɡɞɭɲɧɨɣ ɩɪɨɫɥɨɣɤɢ ɬɨɥɳɢɧɨɣ 

50 ɦɦ ɫɨɝɥɚɫɧɨ [9, ɬɚɛɥ. ȿ.1] ɫɨɫɬɚɜɥɹɟɬ Rɜ = 0,17 ɦ2°ɋ/ȼɬ. 
Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 0, / ,ȽɋɈɉ ɋ ɫɭɬ ɝɨɞ  ɫɥɟɞɭɟɬ 

ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 
 

 ( ) , ɜ ɨɬ ɨɬȽɋɈɉ t t z   (Ⱥ.1) 
  

ɝɞɟ tɜ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [6], 
[8];  
  tɨɬ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8 °ɋ, ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ [1]; 
  zɨɬ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ., ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɨɡɞɭɯɚ ɧɢɠɟ ɢɥɢ ɪɚɜɧɨɣ 8 °ɋ. 

ɉɪɢɧɢɦɚɟɦ: tɜ = 18 °ɋ, tɨɬ = -6,7 °ɋ, zɨɬ = 233 ɫɭɬ.  
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (Ⱥ.1), ɩɨɥɭɱɢɦ 

 
0  ( 6,7)) 233 5755,1( .18 /ȽɋɈɉ ɋ ɫɭɬ ɝɨɞ       

 
ɉɨ [9, ɬɚɛɥ. 3] ɩɪɢɧɢɦɚɟɦ ɛɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ Rɬɪ
0 , ɦ2°ɋ/ȼɬ. Ɍɨɝɞɚ ɩɨɫɪɟɞɫɬɜɨɦ 

ɢɧɬɟɪɩɨɥɹɰɢɢ ɫɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ȽɋɈɉ ɨɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ Rɬɪ

0 ɞɥɹ ɫɬɟɧ, ɪɚɜɧɨɟ 2,93 ɦ2°ɋ/ȼɬ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ Ro, ɦ2°ɋ/ȼɬ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 
1 1

,o ɤ
ɜ ɧ

R R
 

    (Ⱥ.2) 

  
ɝɞɟ αɜ – ɤɨɷɮɮɢɰɢɟɧɬ  ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2°ɋ), ɞɥɹ ɫɬɟɧ αɜ = 8,7 ȼɬ/(ɦ2°ɋ) ɫɨɝɥɚɫɧɨ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
[9];  
  Rɤ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2°ɋ/ȼɬ; 
  ɧ – ɤɨɷɮɮɢɰɢɟɧɬ  ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ȼɬ/(ɦ2°ɋ), αɧ = 23 ȼɬ/(ɦ2°ɋ) ɫɨɝɥɚɫɧɨ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [9]. 

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɧɨɝɨɫɥɨɣɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

1 2   ... ,ɤ nR R R R     (Ⱥ.3) 

 
ɝɞɟ R1, R2, ..., Rn – ɬɟɪɦɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2°ɋ/ȼɬ. 

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R, ɦ2°ɋ/ȼɬ, ɫɥɨɹ ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

,iR



  (Ⱥ.4) 

 
ɝɞɟ  – ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ;  
   – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, ȼɬ/(ɦ2°ɋ). 

Ɉɩɪɟɞɟɥɢɦ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɢɩɫɨɤɚɪɬɨɧɧɨɝɨ ɥɢɫɬɚ Rɤ.ɤ., 
ɦ2°ɋ/ȼɬ, ɩɨ ɮɨɪɦɭɥɟ (Ⱥ.4). 

ɉɪɢɧɢɦɚɟɦ:  = 0,0125 ɦ,  = 0,15 ȼɬ/(ɦ2°ɋ). 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (Ⱥ.4), ɩɨɥɭɱɢɦ 
 

.
2

.

0,0125
0,083

0,15
/ .ɤ ɤ ɦ ɋ ȼɬR     

 
Ɉɩɪɟɞɟɥɢɦ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɬɪɨ-ɜɥɚɝɨɡɚɳɢɬɧɨɣ 

ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɣ ɦɟɦɛɪɚɧɵ «ɂɡɨɫɩɚɧ Ⱥ» Rɢ, ɦ2°ɋ/ȼɬ, ɩɨ ɮɨɪɦɭɥɟ (Ⱥ.4). 
ɉɪɢɧɢɦɚɟɦ:  = 0,001 ɦ,  = 0,045 ȼɬ/(ɦ2°ɋ). 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (Ⱥ.4), ɩɨɥɭɱɢɦ 
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20,001
0,022

0,045
/ .ɢ ɦR ɋ ȼɬ     

Ɉɩɪɟɞɟɥɢɦ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Ⱥɤɜɚɩɚɧɟɥɢ  Rɜ., ɦ2°ɋ/ȼɬ, ɩɨ 
ɮɨɪɦɭɥɟ (Ⱥ.4). 

ɉɪɢɧɢɦɚɟɦ:  = 0,0125 ɦ,  = 0,27 ȼɬ/(ɦ2°ɋ). 
ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (Ⱥ.4), ɩɨɥɭɱɢɦ 
 

.
20,0125

0,05
0,27

/ .ɜ ȼR ɦ ɋ ɬ    

 
Ɍɨɝɞɚ, ɬɨɥɳɢɧɭ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɥɢɬ ɭɬ, ɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ  
 

0 . .

1 1
( ( )) ,ɬɪ

ɭɬ ɤ ɤ ɢ ɜ ɭɬ
ɜ ɧ

R R R R 
 

        (Ⱥ.5) 

 
ɝɞɟ αɜ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ (Ⱥ.2);  

αɧ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ (Ⱥ.2); 
Rɬɪ

0 – ɬɪɟɛɭɟɦɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɫɬɟɧ, ɦ2°ɋ/ȼɬ; 
Rɤ.ɤ. – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ, ɦ2°ɋ/ȼɬ; 
Rɢ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɬɪɨ-ɜɥɚɝɨɡɚɳɢɬɧɨɣ ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɣ 

ɦɟɦɛɪɚɧɵ «ɂɡɨɫɩɚɧ Ⱥ», ɦ2°ɋ/ȼɬ; 
Rɜ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɤɜɚɩɚɧɟɥɢ, ɦ2°ɋ/ȼɬ; 

  ɭɬ – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɥɢɬ, 
ȼɬ/(ɦ2°ɋ). 

ɉɪɢɧɢɦɚɟɦ: αɜ = 8,7 ȼɬ/(ɦ2°ɋ), αɧ = 23 ȼɬ/(ɦ2°ɋ), Rɬɪ
0 = 2,93 ɦ2°ɋ/ȼɬ; 

Rɤ.ɤ = 0,083 ɦ2°ɋ/ȼɬ; Rɢ = 0,022 ɦ2°ɋ/ȼɬ; Rɜ = 0,0,5 ɦ2°ɋ/ȼɬ; ɭɬ = 0,039 
ȼɬ/(ɦ2°ɋ). 

ɉɨɞɫɬɚɜɢɦ ɜ ɮɨɪɦɭɥɭ (Ⱥ.5), ɩɨɥɭɱɢɦ 
 

1 1
(2,93 ( 0,083 0,022 0,05 )) 0,039 0,2751 .

8,7 23ɭɬ ɦ          

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɥɳɢɧɵ ɨɫɧɨɜɧɨɝɨ ɭɬɟɩɥɹɸɳɟɝɨ ɫɥɨɹ ɩɪɢɜɨɞɢɦ 

ɤ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɦɭ ɪɚɡɦɟɪɭ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɩɥɢɬɵ ɢɡ ɤɚɦɟɧɧɨɣ ɜɚɬɵ «ROCKWOOL ȼȿɇɌɂ ȻȺɌɌɋ ɇ ɈɉɌɂɆȺ», 
ɬɨɥɳɢɧɨɣ 300 ɦɦ.  
 

Ⱥ.1.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɪɵɬɢɹ 
 
Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ: 
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1 ȼɟɪɯɧɢɣ ɫɥɨɣ ɤɪɨɜɟɥɶɧɨɝɨ ɤɨɜɪɚ Ɍɟɯɧɨɷɥɚɫɬ ɗɄɉ: ɬɨɥɳɢɧɚ  1=4,2 ɦɦ, 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ  1=0,17        . 

2 ɇɢɠɧɢɣ ɫɥɨɣ ɤɪɨɜɟɥɶɧɨɝɨ ɤɨɜɪɚ ɍɧɢɮɥɟɤɫ ȼȿɇɌ ɗɉȼ: ɬɨɥɳɢɧɚ  2=2,8 ɦɦ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ  2=0,17        . 
3 ɋɬɹɠɤɚ ɢɡ ɐɉɊ Ɇ150: ɬɨɥɳɢɧɚ  3=40 ɦɦ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ  3=0,76        . 
4 Ɍɟɩɥɨɢɡɨɥɹɰɢɹ - Rockwool ɊɍɎ ȻȺɌɌɋ ȼ: ɬɨɥɳɢɧɚ  4=50 ɦɦ, 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ  4=0,04        . 
5 Ɍɟɩɥɨɢɡɨɥɹɰɢɹ - Rockwool ɊɍɎ ȻȺɌɌɋ  ɇ: ɬɨɥɳɢɧɚ  5=150 ɦɦ, 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ  5=0,04        . 
6 ɀ/ɛ ɩɥɢɬɚ: ɬɨɥɳɢɧɚ  6=180 ɦɦ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ  6=1,92        . 
ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Rreg, ɦ2· ɋ/ȼɬ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

Rreg=
               ,                                                                                               (Ⱥ.6) 

 
ɝɞɟ  n - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɧɚɪɭɠɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɪɭɠɧɨɦɭ ɜɨɡɞɭɯɭ; 

tn - ɧɨɪɦɢɪɭɟɦɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ tint ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ int ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, °ɋ; 

в - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ȼɬ/(ɦ2  

tв – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (Ⱦ.1); 
tн - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ, 

°ɋ. 
ɉɪɢɧɢɦɚɟɦ: n  = 1; Δtn  = 4 °ɋ; αɜ = 8,7  ȼɬ/(ɦ2 ;             = - 40 

ºɋ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (Ⱦ.5), ɩɨɥɭɱɚɟɦ 
 

Rreg = 
                    = 1,72 ɦ2· ɋ/ȼɬ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ    , 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
                                                                                       (Ⱥ.7) 
 

ɝɞɟ          ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, (       );       ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ, (       ); 
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δ – ɬɨɥɳɢɧɚ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, ɦ;  
λ – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, 

ȼɬ/(ɦ·°ɋ). 
ɉɪɢɧɢɦɚɟɦ:     =8,7        ; δ1 = 0,0042 ɦ; λ1 = 0,17 ȼɬ/ɦ2·0ɋ; λ2 = 0,17 

ȼɬ/ɦ2·0ɋ;  2=0,0028 ɦ; δ3 = 0,04 ɦ; λ3 = 0,76 ȼɬ/ɦ2·0ɋ; δ4 = 0,05 ɦ; λ4 = 0,04 
ȼɬ/ɦ2·0ɋ; δ5 = 0,15 ɦ; λ5 = 0,04 ȼɬ/ɦ2·0ɋ; δ6 = 0,18 ɦ; λ6 = 1,92 ȼɬ/ɦ2·0ɋ;      =23        . 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ⱦ.6), ɩɨɥɭɱɚɟɦ 
                                                                      = 5,25 ɦ2· ɋ/ȼɬ. 
 
Ⱦɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟɪɚɜɟɧɫɬɜɨ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
   ≥Rreg,                                                                                                      (Ⱥ.8) 

 
ɝɞɟ       - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.6); 

Rreg – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.5). 
ɉɪɢɧɢɦɚɟɦ:   =5,25ɦ2· ɋ/ȼɬ; Rreg=0,69 ɦ2· ɋ/ȼɬ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ⱦ.7), ɩɨɥɭɱɚɟɦ 
 
5,25 ɦ2· ɋ/ȼɬ>0,69 ɦ2· ɋ/ȼɬ. 
 
ȼɵɜɨɞ: ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɧɟ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ.  
 
Ⱥ.1.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 
ȼɵɛɨɪ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɡɧɚɱɟɧɢɸ 

ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, ɩɨɥɭɱɟɧɧɨɦɭ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɟɪɬɢɮɢɤɚɰɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɣ. ȿɫɥɢ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɜɵɛɪɚɧɧɨɣ ɫɜɟɬɨɩɪɨɡɪɚɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨ 
ɡɧɚɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɬɨ ɷɬɚ ɤɨɧɫɬɪɭɤɰɢɹ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦ. 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 0, / ,ȽɋɈɉ ɋ ɫɭɬ ɝɨɞ  ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ (Ⱥ.1), ɫɨɫɬɚɜɥɹɸɬ 05755,1 / .ɋ ɫɭɬ ɝɨɞ  

ɉɨ [9, ɬɚɛɥ. 3] ɩɪɢɧɢɦɚɟɦ ɛɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɫɜɟɬɨɩɪɨɡɪɚɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ Rɬɪ

0, ɦ2°ɋ/ȼɬ. Ɍɨɝɞɚ 
ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ȽɋɈɉ 
ɨɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Rɬɪ

0 ɞɥɹ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɪɚɜɧɨɟ 0,488 ɦ2°ɋ/ȼɬ. 
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ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɜɢɬɪɚɠɚ 
                ɉ-60- 

ɫɨɝɥɚɫɧɨ [Ɍɍ 5271-002-55583158-2009] ɫɨɫɬɚɜɥɹɟɬ R0 = 0,50 ɦ2°ɋ/ȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɢɦ R0 = 0,50 ɦ2°ɋ/ȼɬ > Rɬɪ

0 = 0,464 ɦ2°ɋ/ȼɬ. 
ȼɢɬɪɚɠ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ. 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨ
ɥ. 

Ɇɚɫɫ
ɚ, ɟɞ. 

ɤɝ 
ɉɪɢɦɟɱ. 

1 2 3 4 5 6 

ȼɢɬɪɚɠɢ ɧɚɪɭɠɧɵɟ 

ȼ 1 
 

ȽɈɋɌ 22233-2001 
 

                ɉ-60- RAL 

5012 
 

125   

ȼ 2 
 

ȽɈɋɌ 22233-2001 
 

                ɉ-60- RAL 

5012 
 

2254   

ȼ 3 ȽɈɋɌ 22233-2001 

               ɉ-60- RAL 

5012 
 

222   

ȼ 4 ȽɈɋɌ 22233-2001 

               ɉ-60- RAL 

5012 
 

324   

ȼ 5 ȽɈɋɌ 22233-2001 

                ɉ-60- RAL 

5012 
 

308   

ȼ 6 ȽɈɋɌ 22233-2001 

                ɉ-60- RAL 

5012 
 

536   
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ɉɊɂɅɈɀȿɇɂȿ ȼ 

 
ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ ɨɤɨɧɧɵɯ ɩɪɨɟɦɨɜ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨ
ɥ. 

Ɇɚɫɫ
ɚ, ɟɞ. 

ɤɝ 
ɉɪɢɦɟɱ. 

1 2 3 4 5 6 

ȼɢɬɪɚɠɢ ɧɚɪɭɠɧɵɟ 

ȼ 1 
 

ȽɈɋɌ 22233-2001 
 

                ɉ-60- RAL 

5012 
 

125   

ȼ 2 
 

ȽɈɋɌ 22233-2001 
 

                ɉ-60- RAL 

5012 
 

2254   

ȼ 3 ȽɈɋɌ 22233-2001 

               ɉ-60- RAL 

5012 
 

222   

ȼ 4 ȽɈɋɌ 22233-2001 

               ɉ-60- RAL 

5012 
 

324   

ȼ 5 ȽɈɋɌ 22233-2001 

                ɉ-60- RAL 

5012 
 

308   

ȼ 6 ȽɈɋɌ 22233-2001 

                ɉ-60- RAL 

5012 
 

536   
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 
ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ  
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢ ɧɨɦɟɪ 

ɩɨɦɟɳɟɧɢɹ 

ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɨɜ 
ɉɪɢɦɟ
-ɱɚɧɢɟ ɉɨɬɨɥɨɤ 

ɉɥɨ-
ɳɚɞɶ, 

ɦ2 

ɋɬɟɧɵ ɢɥɢ 
ɩɟɪɟɝɨɪɨɞɤɢ 

ɉɥɨ-
ɳɚɞɶ, 

ɦ2 

Ʉɨɥɨɧɧ
ɵ 

ɉɥɨ-
ɳɚɞɶ, 

ɦ2 
1 2 3 4 5 6 7 8 

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

 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
"Ⱥɪɦɫɬɪɨɧ
ɝ" 

54400 ɋɬɟɧɵ ɢɥɢ 
ɩɟɪɟɝɨɪɨɞɤɢ  

44320 ɒɬɭɤɚɬ
ɭɪɤɚ 
ɒɩɚɬɥɟ
ɜɤɚ 
 

ɍɱɬɟɧ
ɵ ɜ 
ɝɪɚɮɟ 
«ɋɬɟɧ
ɵ ɢɥɢ 
ɩɟɪɟɧɨ
ɪɨɞɤɢ» 

 

17,18,19,20,21,
22,23,24,25,26,
27 

ɒɩɚɬɥɟɜɤɚ
, ɨɤɪɚɫɤɚ 
ȼȾ 

1518,0
5 

ɋɬɟɧɵ ɢɥɢ 
ɩɟɪɟɝɨɪɨɞɤɢ  

2666,6
2 

ɒɬɭɤɚɬ
ɭɪɤɚ 
ɒɩɚɬɥɟ
ɜɤɚ 
 

ɍɱɬɟɧ
ɵ ɜ 
ɝɪɚɮɟ 
«ɋɬɟɧ
ɵ ɢɥɢ 
ɩɟɪɟɧɨ
ɪɨɞɤɢ» 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 
 

ɇɨɦɟ
ɪ 

ɩɨɦɟ- 
ɳɟɧɢ

ɹ 

Ɍɢɩ 
ɩɨɥɚ 

ɋɯɟɦɚ ɩɨɥɚ 
ɢɥɢ ɬɢɩ 

ɩɨɥɚ ɩɨ ɫɟɪɢɢ 

Ⱦɚɧɧɵɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ, ɬɨɥɳɢɧɚ, 

ɨɫɧɨɜɚɧɢɟ ɢ ɞɪ.), ɦɦ 

ɉɥɨɳɚɞɶ, 
ɦ2 

1 2 3 4 5 

1, 2, 
3, 4 

1 

ɉɥɢɬɤɚ ɤɟɪɚɦɢɱɟɫɤɚɹ /ȽɈɋɌ 
6787-2001/ ɧɚ ɤɥɟɸ ATLAS – 
15ɦɦ 
ɋɬɹɠɤɚ ɢɡ ɰ.ɩ. ɪɚɫɬɜɨɪɚ, 
ɚɪɦɢɪɨɜɚɧɧɚɹ ɫɟɬɤɨɣ 4ȼɪ1 
(150ɯ150) – 35 ɦɦ 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɫɥɨɣ – 
ɩɨɥɢɷɬɢɥɟɧ 
ɀɟɫɬɤɚɹ ɦɢɧ.ɩɥɢɬɚ 
«ɉȿɇɈɉɅȿɄɋ-35» - 50 ɦɦ 
Ɇɨɧɨɥɢɬɧɚɹ ɠ/ɛ ɩɥɢɬɚ – 250 ɦɦ 

1635,3 

5, 6, 
7, 8 

2 

ɉɥɢɬɤɚ ɤɟɪɚɦɢɱɟɫɤɚɹ /ȽɈɋɌ 
6787-2001/ ɧɚ ɤɥɟɸ ATLAS – 
15ɦɦ 
ɋɬɹɠɤɚ ɢɡ ɰ.ɩ. ɪɚɫɬɜɨɪɚ, 
ɚɪɦɢɪɨɜɚɧɧɚɹ ɫɟɬɤɨɣ 4ȼɪ1 
(150ɯ150) – 35 ɦɦ 
Ƚɢɞɪɨɢɡɨɥɹɰɢɹ – 2 ɫɥɨɹ 
ɝɢɞɪɨɢɡɨɥɚ – 5 ɦɦ 
ɀɟɫɬɤɚɹ ɦɢɧ.ɩɥɢɬɚ 
«ɉȿɇɈɉɅȿɄɋ-35» - 50 ɦɦ 
Ɇɨɧɨɥɢɬɧɚɹ ɠ/ɛ ɩɥɢɬɚ – 250 ɦɦ 1461,4 

9, 10 

3 

ɋɬɹɠɤɚ ɢɡ. ɰ.ɩ. ɪɚɫɬɜɨɪɚ, 
ɚɪɦɢɪɨɜɚɧɧɚɹ ɫɟɬɤɨɣ 4ȼɪ1 
(150ɯ150)                  - 40ɦɦ 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɫɥɨɣ ɩɨɥɢɷɬɢɥɟɧ 
ɀɟɫɬɤɚɹ ɦɢɧ.ɩɥɢɬɚ 
"ɉȿɇɈɉɅȿɄɋ-35"- 50ɦɦ 
Ɇɨɧɨɥɢɬɧɚɹ ɠ/ɛ ɩɥɢɬɚ – 250ɦɦ 

532,7 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

11, 
12, 13  

4 

ɉɥɢɬɤɚ ɤɟɪɚɦɢɱɟɫɤɚɹ /ȽɈɋɌ 
6787-2001/ ɧɚ ɤɥɟɸ ATLAS – 
15ɦɦ 
ɋɬɹɠɤɚ ɢɡ ɰ.ɩ. ɪɚɫɬɜɨɪɚ Ɇ75  – 35 
ɦɦ 
Ɇɨɧɨɥɢɬɧɚɹ ɠ/ɛ ɩɥɢɬɚ – 200 ɦɦ 

1585,2 

14, 
15, 
16, 
17, 
18, 
19, 20 

5 

ɉɥɢɬɤɚ ɪɟɥɶɟɮɧɚɹ ɤɟɪɚɦɢɱɟɫɤɚɹ 
/ȽɈɋɌ 6787-2001/ ɧɚ ɤɥɟɸ 
ATLAS – 15ɦɦ 
ɋɬɹɠɤɚ ɢɡ ɰ.ɩ. ɪɚɫɬɜɨɪɚ Ɇ75  – 35 
ɦɦ 
Ƚɢɞɪɨɢɡɨɥɹɰɢɹ – 2 ɫɥɨɹ 
ɝɢɞɪɨɢɡɨɥɚ 
Ɇɨɧɨɥɢɬɧɚɹ ɠ/ɛ ɩɥɢɬɚ – 200 ɦɦ 

69,8 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 
 
Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ ȿ.1. 
 

Ɍɚɛɥɢɰɚ ȿ.1 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 

Ɉɛɨɫɧɨɜɚ
ɧɢɟ ɍɇɢɊ 

(ȿɇɢɊ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ 

ɇɚ ɜɟɫɶ ɨɛɴɟɦ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɇɜɪ, 
ɱɟɥ-

ɱ 

ɇɜɪ, 
ɦɚɲ

-ɱ 
Q, ɱɟɥ-ɱ 

Q, 
ɦɚɲ-

ɱ 
1 2 3 4 5 6 7 8 9 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

§ ȿ2-1-5 
ɋɪɟɡɤɚ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɫɥɨɹ (ȾɁ-24Ⱥ) 

1000 
ɦ2 

4,32 
ɦɚɲɢɧɢɫɬ 

6 ɪ. – 1 
1,3 1,38 5,62 24,26 

§ ȿ2-1-11 

Ɋɚɡɪɚɛɨɬɤɚ 
ɤɨɬɥɨɜɚɧɚ 

ɷɤɫɤɚɜɚɬɨɪɨɦ 
(ɗ-652) 

100 
ɦ3 

372,4
7 

ɦɚɲɢɧɢɫɬ 
6 ɪ. – 1 

3,2 3,2 1191,89 
1191,

89 

§ ȿ2-1-34 
Ɋɚɡɪɚɛɨɬɤɚ 

ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ 
1 ɦ3 

430,0
0 

ɡɟɦɥɟɤɨɩ 2 
ɪ. – 1 

1,3 
 

559,00 0,00 

§ ȿ2-1-31 
ɍɩɥɨɬɧɟɧɢɟ 

ɝɪɭɧɬɚ (Ⱦɍ-29Ⱥ) 
1000 

ɦ2 
53,20 

ɦɚɲɢɧɢɫɬ 
6 ɪ. – 1 

0,6
8 

0,68 36,18 36,18 

§ ȿ2-1-34 
Ɉɛɪɚɬɧɚɹ 

ɡɚɫɵɩɤɚ (Ⱦ-259) 
100 
ɦ3 

48,27 
ɦɚɲɢɧɢɫɬ 

6 ɪ. – 1 
0,3
8 

0,38 18,34 18,34 

ɍɇɢɊ 8-11 

ɍɫɬɪɨɣɫɬɜɨ 
ɳɟɛɟɧɨɱɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ ɩɨɞ 
ɮɭɧɞɚɦɟɧɬ 

1 ɦ3 
781,2

0 
ɡɟɦɥɟɤɨɩ 2 

ɪ. – 1 
2,8 

 
2187,36 0,00 

ɍɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ 

ȿ12-28 
ȼɟɪɬɢɤɚɥɶɧɨɟ 
ɩɨɤɪɭɠɟɧɢɟ 

ɨɞɢɧɨɱɧɵɯ ɫɜɚɣ 
1 

2970,
00 

ɦɚɲɢɧɢɫɬ 
6 ɪ. – 1, 

Ʉɨɩɨɪɳɢɤ 
5 ɪ. -1, 

ɤɨɩɨɪɳɢɤ 
3 ɪ. - 1 

3,3 1,1 9801,00 
3267,

00 

ɍɇɢɊ 6-1 
ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ 
1 ɦ3 

781,2
0 

ɫɥɟɫɚɪɶ 3 
ɪ. – 1; 

ɛɟɬɨɧɳɢɤ 
3 ɪ. – 1 

1,7 
 

1328,04 0,00 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȿ.1 

1 2 3 4 5 6 7 8 9 

ɍɇɢɊ 8-16 

ɍɫɬɪɨɣɫɬɜɨ 
ɝɢɞɪɨɢɡɨɥɹɰɢɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ 

100 
ɦ2 

43,20 

ɢɡɨɥɹɬɨɪɳ
ɢɤ 4 ɪ. – 1; 
ɢɡɨɥɹɬɨɪɳ
ɢɤ 2 ɪ. – 1 

18,
5  

103,76 
 

ɍɇɢɊ 8-23 

ɍɫɬɪɨɣɫɬɜɨ 
ɝɢɞɪɨɢɡɨɥɹɰɢɢ 

ɛɨɤɨɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ 

100 
ɦ2 

22,41 

ɢɡɨɥɹɬɨɪɳ
ɢɤ 4 ɪ. – 1; 
ɢɡɨɥɹɬɨɪɳ
ɢɤ 2 ɪ. – 1 

43 
 

170,34 
 

ɍɇɢɊ 6-20 

ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 
ɪɨɫɬɜɟɪɤɨɜ 
(ɳɢɬɨɜɚɹ 
ɨɩɚɥɭɛɤɚ) 

1 ɦ3 
66128

,48 

ɫɥɟɫɚɪɶ 3 
ɪ. – 1, 2 ɪ. 

– 1; 
ɚɪɦɚɬɭɪɳɢ
ɤ 3 ɪ. – 1; 
ɛɟɬɨɧɳɢɤ 

4 ɪ. – 1 

2,9 
 

207,21 
 

ɇɚɞɡɟɦɧɚɹ ɱɚɫɬɶ 

ȿ5-1-9, 
ɬɚɛɥ.1, 1, ɚ 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 1ɥ 
1812,

00 
Ɇɚɲɢɧɢɫɬ 
6ɪ.,1, 4ɪ.-2 

5,2
5 

0,18 9513,00 
326,1

6 

ȿ5-1-9, 
ɬɚɛɥ.1, 1, ɜ 

Ɇɨɧɬɚɠ ɛɚɥɨɤ 1ɥ 
5767,

00 
Ɇɚɲɢɧɢɫɬ 
6ɪ.,1, 4ɪ.-2 

2,1
0 

  12110,70   

ȿ5-1-9, 
ɬɚɛɥ.1, 1, ɜ 

Ɇɨɧɬɚɠ ɛɚɥɨɤ ɜ 
ɹɞɪɟ ɠɟɫɬɤɨɫɬɢ 

1ɥ 
341,0

0 
Ɇɚɲɢɧɢɫɬ 
6ɪ.,1, 4ɪ.-2 

3,1
5 

  1074,15   

ɍ6-146 
ɍɫɬɪɨɣɫɬɜɨ ɠɛ 
ɫɬɟɧ ɥɟɫɬɧɢɱɧɨ-
ɥɢɮɬɨɜɨɝɨ ɭɡɥɚ 

ɦ3 
22953
3,20 

ɉɥɨɬɧɢɤ 
4ɪ-1, 

Ⱥɪɦɚɬɭɪɳ
ɢɤ 4ɪ. - 4, 
Ȼɟɬɨɧɳɢɤ 

2ɪ-2 

7,0
0 

  
1606732,4

0 
  

ɍɫɬɪɨɣɫɬɜɨ ɩɟɪɟɤɪɵɬɢɣ ɬɨɥɳɢɧɨɣ ɞɨ 200 ɦɦ (ɫɦ. ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɤɚɪɬɭ) 

ɍɇɢɊ7-
508 

ɍɫɬɚɧɨɜɤɚ 
ɥɟɫɬɧɢɱɧɵɯ 

ɦɚɪɲɟɣ 
ɲɬ 61,00 

Ɇɚɲɢɧɢɫɬ
6ɪ.-1, 

Ɇɨɧɬɚɠɧɢ
ɤ 4ɪ.- 3 

3,3
0 

  201,30   
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȿ.1 

1 2 3 4 5 6 7 8 9 

ɍɇɢɊ 9-
150 

Ɇɨɧɬɚɠ 
ɜɢɬɪɚɠɧɵɯ 

ɫɢɫɬɟɦ ɡɞɚɧɢɣ 

100 
ɦ2 

48,36 
ɦɨɧɬ. 4 ɪ. – 

2 

10
5,0
0 

  5077,80   

ȿ5-1-23 
ɍɫɬɚɧɨɜɤɚ ɤɚɪɬ 

ɢɡ ɫɬɟɧɨɜɵɯ 
ɩɚɧɟɥɟɣ 

1 ɷɥ 
354,0

1 
  

2,1
4 

  757,57   

ɍɇɢɊ 9-
146 

Ɇɨɧɬɚɠ 
ɜɯɨɞɧɵɯ ɛɥɨɤɨɜ 
ɫ ɨɫɬɟɤɬɥɟɧɢɟɦ 

100 
ɦ2 

0,36 
ɦɨɧɬ. 4 ɪ. – 
1; ɷɥɫɜɚɪɳ. 
3 ɪɚɡɪ. – 1 

31
0,0
0 

  112,84 0,00 

ɍɇɢɊ 10-
290 

ɍɫɬɪɨɣɫɬɜɨ 
ɝɢɩɫɨɤɚɪɬɨɧɧɵɯ 

ɩɟɪɟɝɨɪɨɞɨɤ ɫ 
ɢɡɨɥɹɰɢɟɣ 

ɬɨɥɳɢɧɨɣ 100 
ɦɦ 

100 
ɦ2 

166,4
9 

ɩɥɨɬɧɢɤ 4 
ɪ. – 1; 

ɩɥɨɬɧɢɤ 2 
ɪ. – 1 

23
5,0
0 

  39124,68 0,00 

ɍɇɢɊ 10-
105 

ɍɫɬɚɧɨɜɤɚ 
ɞɟɪɟɜɹɧɧɵɯ 

ɨɞɧɨɩɨɥɶɧɵɯ 
ɞɜɟɪɧɵɯ ɛɥɨɤɨɜ 

ɫ ɩɪɢɛɨɪɚɦɢ 

1 ɦ2 
245,0

0 

ɩɥɨɬɧɢɤ 4 
ɪ. – 1; 

ɩɥɨɬɧɢɤ 2 
ɪ. – 1 

0,7
5 

  183,75 0,00 

ɍɇɢɊ 10-
144 

ɍɫɬɚɧɨɜɤɚ ɜɨɪɨɬ 
ɫɨ ɫɬɚɥɶɧɵɦɢ 

ɤɨɪɨɛɤɚɦɢ 

1 ɦ2 
ɝɨɪ. 

ɉɪɨɟ
ɤɰ 

2,00 

ɩɥɨɬɧɢɤ 4 
ɪ. – 1; 

ɩɥɨɬɧɢɤ 2 
ɪ. – 1 

4,2
0 

  8,40   

ɍɇɢɊ 10-
148 

ɍɫɬɚɧɨɜɤɚ 
ɤɪɵɥɶɰɚ 

1 ɦ2 
ɝɨɪ. 

ɉɪɨɟ
ɤɰ 

269,1
0 

ɩɥɨɬɧɢɤ 4 
ɪ. – 1; 

ɩɥɨɬɧɢɤ 2 
ɪ. – 1 

8,6
0 

  2314,26   
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȿ.1 
1 2 3 4 5 6 7 8 9 

ɍɇɢɊ 7-
746 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɞɜɟɫɧɵɯ 
ɩɨɬɨɥɤɨɜ 

100 
ɦ2 

544,5
4 

ɩɥɨɬɧɢɤ 4 
ɪ. – 1; 

ɩɥɨɬɧɢɤ 2 
ɪ. – 1 

83,
00 

  45196,82   

ɍɇɢɊ 11-
55 

ɍɫɬɪɨɣɫɬɜɨ 
ɫɬɹɠɤɢ 

ɬɨɥɳɢɧɨɣ 50 ɦɦ 
ɢɡ ɰɟɦɟɧɬɧɨ-

ɩɟɫɱɚɧɨɝɨ 
ɪɚɫɬɜɨɪɚ 

100 
ɦ2 

544,5
4 

ɛɟɬɨɧɳ. 3 
ɪ. – 1; 

ɛɟɬɨɧɳ. 2 
ɪ. – 1 

42,
00 

  22870,68 0,00 

ɍɇɢɊ 11-
219 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɤɪɵɬɢɣ ɩɨɥɚ 

ɢɡ 
ɤɟɪɚɦɨɝɪɚɧɢɬɧɵ

ɯ ɩɥɢɬɨɤ 

100 
ɦ2 

75,60 

ɩɥɢɬɨɱ. 4 
ɪ. – 1; 

ɩɥɢɬɨɱ. 3 
ɪ. – 1 

20
0,0
0 

  15120,00 0,00 

ɍɇɢɊ 11-
202 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɤɪɵɬɢɣ ɩɨɥɚ 
ɥɢɧɨɥɟɭɦɚ ɧɚ 

ɤɥɟɟ 

100 
ɦ2 

468,9
4 

ɨɛɥɢɰ. 4 ɪ. 
– 1; ɨɛɥɢɰ. 

3 ɪ. – 1 

43,
00 

  20164,42 0,00 

ɍɇɢɊ 12-6 

ɍɫɬɪɨɣɫɬɜɨ 
ɱɟɬɵɪɟɯɫɥɨɣɧɨɣ 

ɪɭɥɨɧɧɨɣ 
ɤɪɨɜɥɢ 

100 
ɦ2 

41,04 

Ʉɪɨɜɟɥɶɳɢ
ɤ 4 ɪ - 1 

ɤɪɨɜɟɥɶɳɢ
ɤ 3 ɪ - 1 

78,
00 

  3201,34   

ɍɇɢɊ 12-
283 

Ɉɝɪɠɞɟɧɢɟ 
ɤɪɨɜɥɢ 

ɩɟɪɢɥɚɦɢ 
100 ɦ 3,78 

Ʉɪɨɜɟɥɶɳɢ
ɤ 4 ɪ - 1 

ɤɪɨɜɟɥɶɳɢ
ɤ 3 ɪ - 1 

24,
00 

  90,72   

ɍɇɢɊ 12-
293 

ɍɫɬɪɨɣɫɬɜɨ 
ɨɛɦɚɡɨɱɧɨɣ 

ɩɚɪɨɢɡɨɥɹɰɢɢ 

100 
ɦ2 

41,04 

ɂɡɨɥɢɪɨɜ
ɳɢɤ 4 ɪ - 1 
ɢɡɨɥɢɪɨɜɳ
ɢɤ 3 ɪ - 1 

12,
00 

  492,51   

ɍɇɢɊ 12-
307 

ɍɬɟɩɥɟɧɢɟ 
ɤɪɨɜɥɢ 

ɦɢɧɟɪɚɥɶɧɵɦɢ 
ɩɥɢɬɚɦɢ 

100 
ɦ2 

41,04 

Ʉɪɨɜɟɥɶɳɢ
ɤ 4 ɪ - 1 

ɤɪɨɜɟɥɶɳɢ
ɤ 3 ɪ - 1 

37,
00 

  1518,58   
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№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ ȿ.1 
1 2 3 4 5 6 7 8 9 

ɍɇɢɊ 11-
202 

ɍɫɬɪɨɣɫɬɜɨ 
ɩɨɤɪɵɬɢɣ ɩɨɥɚ 
ɥɢɧɨɥɟɭɦɚ ɧɚ 

ɤɥɟɟ 

100 
ɦ2 

7,22 
ɨɛɥɢɰ. 4 ɪ. 
– 1; ɨɛɥɢɰ. 

3 ɪ. – 1 
43 

 
310,46 0 

ɍɇɢɊ 11-
47 

ɍɫɬɪɨɣɫɬɜɨ 
ɨɛɦɚɡɨɱɧɨɣ 

ɝɢɞɪɨɢɡɨɥɹɰɢɢ 

100 
ɦ2 

5,2 
ɨɛɥɢɰ. 4 ɪ. 
– 1; ɨɛɥɢɰ. 

3 ɪ. – 1 
27 

 
140,4 0 

         

ɍɇɢɊ 12-6 

ɍɫɬɪɨɣɫɬɜɨ 
ɱɟɬɵɪɟɯɫɥɨɣɧɨɣ 

ɪɭɥɨɧɧɨɣ 
ɤɪɨɜɥɢ 

100 
ɦ2 

30,77 

Ʉɪɨɜɟɥɶɳɢ
ɤ 4 ɪ - 1 

ɤɪɨɜɟɥɶɳɢ
ɤ 3 ɪ - 1 

78 
 

2400,06 
 

ɍɇɢɊ 12-
283 

Ɉɝɪɠɞɟɧɢɟ 
ɤɪɨɜɥɢ 

ɩɟɪɢɥɚɦɢ 
100 ɦ 

3,971
7 

Ʉɪɨɜɟɥɶɳɢ
ɤ 4 ɪ - 1 

ɤɪɨɜɟɥɶɳɢ
ɤ 3 ɪ - 1 

24 
 

95,3208 
 

ɍɇɢɊ 12-
293 

ɍɫɬɪɨɣɫɬɜɨ 
ɨɛɦɚɡɨɱɧɨɣ 

ɩɚɪɨɢɡɨɥɹɰɢɢ 

100 
ɦ2 

30,77 

ɂɡɨɥɢɪɨɜ
ɳɢɤ 4 ɪ - 1 
ɢɡɨɥɢɪɨɜɳ
ɢɤ 3 ɪ - 1 

12 
 

369,24 
 

ɍɇɢɊ 12-
307 

ɍɬɟɩɥɟɧɢɟ 
ɤɪɨɜɥɢ ɩɥɢɬɚɦɢ 
ɩɟɧɨɩɨɥɢɫɬɟɪɨɥ

ɚ 

100 
ɦ2 

30,77 

Ʉɪɨɜɟɥɶɳɢ
ɤ 4 ɪ - 1 

ɤɪɨɜɟɥɶɳɢ
ɤ 3 ɪ - 1 

37 
 

1138,49 
 

ɍɇɢɊ 12-
300 

ɍɫɬɪɨɣɫɬɜɨ ɰ-ɩ 
ɫɬɹɠɤɢ 

100 
ɦ2 

30,77 

ɂɡɨɥɢɪɨɜ
ɳɢɤ 4 ɪ - 1 
ɢɡɨɥɢɪɨɜɳ
ɢɤ 3 ɪ - 1 

50 
 

1538,5 
 

Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ 

ɍɇɢɊ 12-
300 

ɍɫɬɪɨɣɫɬɜɨ ɰ-ɩ 
ɫɬɹɠɤɢ 

100 
ɦ2 

41,04 

ɂɡɨɥɢɪɨɜ
ɳɢɤ 4 ɪ - 1 
ɢɡɨɥɢɪɨɜɳ
ɢɤ 3 ɪ - 1 

50,
00 

  2052,14   

  ɒɬɭɤɚɬɭɪɤɚ 
100 
ɦ2 

199,7
9 

  
12
5,0
0 

  24973,20   

ɍɇɢɊ 15-
74 

Ɉɛɥɢɰɨɜɤɚ ɫɬɟɧ 
ɤɟɪɚɦɨɝɪɚɧɢɬɧɵ

ɦɢ ɩɥɢɬɤɚɦɢ 
10 ɦ2 

332,9
8 

ɨɛɥɢɰɨɜɳɢ
ɤ 4 ɪ - 1 

57,
00 

  18979,63   

ɍɇɢɊ 15-
75 

Ɉɛɥɢɰɨɜɤɚ 
ɤɟɪɚɦɢɱɟɫɤɢɦɢ 

ɩɥɢɬɤɚɦɢ 

100 
ɦ2 

166,4
9 

ɨɛɥɢɰɨɜɳɢ
ɤ - 

ɩɥɢɬɨɱɧɢɤ 
3 ɪ - 1 

19
5,0
0 

  32465,16   
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Ʌɢɫɬ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ȿ.1 
1 2 3 4 5 6 7 8 9 

       
2075490,9

6 
4863,

83 

 

ȼɧɭɬɪɟɧɧɢɟ 
ɫɚɧɬɟɯɧɢɱɟɫɤɢɟ 

ɪɚɛɨɬɵ 
10 0,1 

   
207549,10 

 

 

ȼɧɭɬɪɟɧɧɢɟ 
ɷɥɟɤɬɪɨɦɨɧɬɚɠɧ

ɵɟ ɪɚɛɨɬɵ 
5 0,05 

   
103774,55 

 

 

ȼɧɭɬɪɟɧɧɢɟ 
ɫɥɚɛɨɬɨɱɧɵɟ 

ɪɚɛɨɬɵ 
3 0,03 

   
62264,73 

 

 

Ɇɨɧɬɚɠ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝ
ɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

10 0,1 
   

207549,10 
 

 
Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ 

ɬɟɪɪɢɬɨɪɢɢ 
3 0,03 

   
62264,73 

 

 

ȼɧɟɲɧɢɟ 
ɫɩɟɰɢɚɥɶɧɵɟ 

ɪɚɛɨɬɵ 
3 0,03 

   
62264,73 

 

 
ɋɞɚɱɚ ɨɛɴɟɤɬɚ 2 0,02 

   
41509,82 

 

 
ɉɪɨɱɢɟ ɪɚɛɨɬ 15 0,15 

   
311323,64 
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Ʌɢɫɬ 

ɉɊɂɅɈɀȿɇɂȿ ɀ 
 

Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ 
 

Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɩɥɢɬɵ 
ɩɟɪɟɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ ɀ.1. 

 
Ɍɚɛɥɢɰɚ ɀ.1 – Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ 

ɟɞ. 
ɢɡɦ 

Ɉɛɴɟɦ 
ɪɚɛɨɬ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ

ɢ 
ɪɚɛɨɱɢ
ɯ, ɱɟɥ.-

ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ

ɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ 

ɪɚɛɨɱɢɯ, 
ɱɟɥ.-ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɜɪɟɦɟɧ
ɢ 

ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

1 
ȿ5-1-20 Ɍɚɛɥ.5 №9 ɚ,ɛ 

ɉɨɞɴɟɦ ɤɪɚɧɨɦ ɥɢɫɬɨɜ ɜ 
ɩɚɱɤɟ ɧɚ ɩɟɪɟɤɪɵɬɢɟ 

100 
ɦ2 

544,55 0,1 0,03 54,45 16,3 

2 

ȿ5-1-2 №5 ɇɚɫɬɢɥɤɚ ɫ 
ɩɟɪɟɫɬɚɧɨɜɤɨɣ ɢ ɫɧɹɬɢɟ 
ɞɟɪɟɜɹɧɧɵɯ ɧɚɫɬɢɥɨɜ 

ɜɪɭɱɧɭɸ 

ɲɬ 519,00 0,3 - 155,70 - 

3 

ȿ5-1-20 Ɍɚɛɥ.5 Ɋɚɫɤɥɚɞɤɚ ɢ 
ɭɤɥɚɞɤɚ ɜɪɭɱɧɭɸ ɫ 

ɩɨɞɝɨɧɤɨɣ ɥɢɫɬɨɜ ɞɥɢɧɨɣ 
6 ɦ 

100 
ɦ2 

544,55 2,6 - 1415,82 - 

4 

ȿ5-1-20 Ɍɚɛɥ. 5 
Ʉɨɦɩɥɟɤɬɨɜɚɧɢɟ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ 
ɡɚɤɥɟɩɨɤ 

100 
ɡɚɤɥɟ
ɩɨɤ 

898,52 0,36 - 323,47 - 

5 

ȿ5-1-20 Ɍɚɛɥ.5 ɋɜɟɪɥɟɧɢɟ 
ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɡɚɤɥɟɩɤɢ 
ɪɭɱɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɫɜɟɪɥɢɥɶɧɨɣ ɦɚɲɢɧɨɣ ɛɟɡ 
ɲɬɚɧɝɢ 

100 
ɨɬɜ. 898,52 0,55 - 494,19 - 

6 
ȿ5-1-20 Ɍɚɛɥ.5 ɍɫɬɚɧɨɜɤɚ 

ɡɚɤɥɟɩɨɤ 
100 
ɲɬ. 

898,52 0,72 - 646,93 - 

7 

ȿ40-6-1 Ɍɚɛɥ.1 №2ɝ 
Ɍɨɱɟɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ 
ɩɪɨɮɧɚɫɬɢɥɚ ɤ ɫɬɚɥɶɧɵɦ 

ɛɚɥɤɚɦ 

ɦ2 48,93 100 - 4892,78 - 

8 

ȿ22-1-1 №16 ɉɪɢɜɚɪɤɚ 
ɫɬɨɟɤ ɞɥɹ ɬɨɪɰɟɜɨɣ 

ɨɩɚɥɭɛɤɢ ɢ ɧɚɩɪɚɜɥɹɸɳɢɯ 
ɢɡ ɭɝɨɥɤɚ 40x40 

10 ɦ 
ɲɜɚ 

364,84 3 - 1094,53 - 

9 
ȿ4-1-34 Ɍɚɛɥ. 7, ɚ 

ɍɫɬɚɧɨɜɤɚ ɬɨɪɰɟɜɨɣ 
ɨɩɚɥɭɛɤɢ 

ɦ2 
4356,3

8 
1,7 - 7405,85 - 
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ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ɀ.1 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ 

ɟɞ. 
ɢɡɦ 

Ɉɛɴɟɦ 
ɪɚɛɨɬ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ

ɢ 
ɪɚɛɨɱɢ
ɯ, ɱɟɥ.-

ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ

ɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ 

ɪɚɛɨɱɢɯ, 
ɱɟɥ.-ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɜɪɟɦɟɧ
ɢ 

ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

10 
ȿ22-1-1 №16 ɉɪɢɜɚɪɤɚ 

ɧɚɩɪɚɜɥɹɸɳɢɯ ɢɡ ɭɝɨɥɤɚ 
40x40 

10 ɦ 
ɲɜɚ 

364,8 3 - 1094,5 - 

11 
ȿ1-6 №23ɚ, 236 ɉɨɞɚɱɚ 
ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɫɟɬɨɤ 

ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɤɪɚɧɨɦ 
100 ɬ 12,78 3,8 1,9 48,55 0,4 

12 
ȿ4-1-44 Ȼ Ɍɚɛɥ.2, ɛ 
ɍɫɬɚɧɨɜɤɚ ɤɚɪɤɚɫɨɜ 

ɜɪɭɱɧɭɸ 
ɲɬ. 44652,

92 
0,24 - 10716,70 - 

13 
ȿ4-1-44 Ȼ Ɍɚɛɥ.2, ɛ 

ɍɫɬɚɧɨɜɤɚ ɫɟɬɨɤ ɜɪɭɱɧɭɸ 
ɲɬ. 11980,

05 
0,24 - 2875,21 - 

14 
ȿ4-1-48 Ɍɚɛɥ.5 № 1 ɉɨɞɚɱɚ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤ ɦɟɫɬɭ 
ɭɤɥɚɞɤɢ ɛɟɬɨɧɨɧɚɫɨɫɨɦ 

100 
ɦ3 

108,91 13,5 13,5 1470,28 43,81 

15 

ȿ4-1-49 Ȼ Ɍɚɛɥ.2 №13 
Ʉ=1,2 (ɉɊ-6) ɍɤɥɚɞɤɚ 

ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɢɬ 

ɦ3 
10890,

96 
0,85 - 9257,31 - 

16 

ȿ4-1-54 №9 ɍɯɨɞ ɡɚ 
ɛɟɬɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 

(ɩɨɥɢɜɤɚ ɛɟɬɨɧɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɣ ɡɚ 1 

ɪɚɡ) 

100 
ɦ2 

544,55 0,14 - 76,24 - 

17 
ȿ4-1-34 ȿ Ɍɚɛɥ. 7, ɛ 
Ɋɚɡɛɨɪɤɚ ɬɨɪɰɟɜɨɣ 

ɨɩɚɥɭɛɤɢ 
ɦ2 

4356,3
8 

1,2 - 5227,66 - 

 
  



124 

 
 

 

ɂɡɦ. Ʉɨɥ.ɭɱ
ɱɱ 

Ʌɢɫɬ 
 

№.ɞɨɤ ɉɨɞɩ. Ⱦɚɬɚ 
Ⱦɉ-08.05.01 ɉɁ 

 

Ʌɢɫɬ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɉɊɂɅɈɀȿɇɂȿ ɂ 
 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ 



ɋɈȽɅАɋɈȼАɇɈ: ɍɌȼȿɊɀȾАЮ:

_________________ _________________
" _____ " ________________ 2020 ɝ. "____" ______________2020 ɝ.

(ɧɚɢɦеɧɨɜɚɧɢе ɫɬɪɨɣɤɢ)

ɅɈɄАɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊАɋɑȿɌ № 02-01-01
(ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ)

ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɩɟɪɟɤɪɵɬɢɣ ɩɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɦɭ ɧɚɫɬɢɥɭ
(ɧɚɢɦеɧɨɜɚɧɢе ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɧɚɢɦеɧɨɜɚɧɢе ɨɛъеɤɬɚ)

Ɉɫɧɨɜɚɧɢɟ: 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ _______________________________________________________________________________________________270 637 271,12 ɬɵɫ. ɪɭɛ.
ɋɨɫɬɚɜɥɟɧ(ɚ) ɜ ɬɟɤɭɳɢɯ (ɩɪɨɝɧɨɡɧɵɯ) ɰɟɧɚɯ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ I ɤɜɚɪɬɚɥ 2020ɝ.

Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚ Ɂ/ɩɆɟ Ɉɫɧ.Ɂ/ɩ Эɤ.Ɇɚɲ Ɂ/ɩɆɟɯ
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

ɎȿɊ 06-
01-103-
07

ȼɨɡɜɟɞɟɧɢɟ ɩɟɪɟɤɪɵɬɢɣ ɜ 
ɦɟɥɤɨɳɢɬɨɜɨɣ ɨɩɚɥɭɛɤɟ (ɫ 
ɩɨɦɨɳɶɸ ɚɜɬɨɛɟɬɨɧɚɧɚɫɨɫɚ), 
ɬɨɥɳɢɧɨɣ ɩɟɪɟɤɪɵɬɢɣ ɞɨ 20 ɫɦ

10 ɦ2 5445,4 673,67 159,67 410,8 41,95 3668402,618 869467,018 2237079,228 228434,53 20,47 111467,338 31,11 169406,394

ɎɋɋЦ 
401-0069

Ȼɟɬɨɧ ɬɹɠɟɥɵɣ, ɤɪɭɩɧɨɫɬɶ 
ɡɚɩɨɥɧɢɬɟɥɶ 200 ɦɦ, ɤɥɚɫɫ ȼ25 
(Ɇ350)

ɦ3 10891 720 7841520 0

1

Ɏɋɋɐ 
204-0003

Ⱥɪɦɚɬɭɪɚ ɞɥɹ ɦɨɧɨɥɢɬɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ 
ɜɢɞɟ ɫɟɬɨɤ ɢ ɤɚɪɤɚɫɨɜ: ɩɥɢɬɵ 
ɩɟɪɟɤɪɵɬɢɹ, ɤɚɪɧɢɡɧɵɟ ɩɥɢɬɵ, 
ɫɜɨɞɵ ɨɛɨɥɨɱɟɤ ɤɥɚɫɫɚ Ⱥ I

ɬ 287,02 6726,2 1930548,184 0

2

Ɏɋɋɐ 
204-0022 

Ⱥɪɦɚɬɭɪɚ ɞɥɹ ɦɨɧɨɥɢɬɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ 
ɜɢɞɟ ɫɟɬɨɤ ɢ ɤɚɪɤɚɫɨɜ: ɩɥɢɬɵ 
ɩɟɪɟɤɪɵɬɢɹ, ɤɚɪɧɢɡɧɵɟ ɩɥɢɬɵ, 
ɫɜɨɞɵ ɨɛɨɥɨɱɟɤ ɤɥɚɫɫɚ Ⱥ III

ɬ 982,98 7997,2 7861117,145 0

3 ɎȿɊ 06-
01-015-
06

ɍɫɬɚɧɨɜɤɚ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɨɫɬɚɸɳɢɯɫɹ ɜ ɬɟɥɟ ɛɟɬɨɧɚ

ɬ 0,53 8994,6 445,69 496,7 23,63 4767,1274 236,2157 263,2404 12,5239 46,33 24,5549 1,75 0,9275

21306355,07 111491,8929 169407,3215

21306355,07 869703,2337 2237342,468 228447,0539 111491,8929 169407,3215

21 971 401,53 ₽ 1130614,204 2572943,839 296981,1701 128215,6768 194818,4197

21 806 678,99 ₽ 1000158,719 2572943,839 262714,112 128215,6768 194818,4197

21 971 401,53 ₽ 1130614,204 2572943,839 296981,1701

1598906,819
1099248,438

24 669 556,79 ₽
191 435 760,67 ₽

12407516,91
8530167,878

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɞɥɹ Кɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ) ɈɁɉ=1,3; ɁɉɆ=1,3

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ
ɂɬɨɝɢ ɩɨ ɫɦɟɬɟ:
  ɂɬɨɝɨ

Ɍɨɪɝɨɜɨ-ɨɮɢɫɧɨɟ ɡɞɚɧɢɟ "Ɉɛɥɚɤɚ" ɜ ɝ. Кɪɚɫɧɨɹɪɫɤɟ

Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ.
ȼ ɬɨɦ ɱɢɫɥɟ

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ

№ 
ɩɩ

Ɉɛɨɫɧɨ-
ɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. 

ɢɡɦ. Кɨɥ. Ɍ/ɡ ɦɟɯ.
ȼɫɟɝɨȼɫɟɝɨ ȼ ɬɨɦ ɱɢɫɥɟ ȼɫɟɝɨ

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɍ/ɡ ɨɫɧ.
ɪɚɛ.ɧɚ ɟɞ.

Ɍ/ɡ ɨɫɧ.
ɪɚɛ.

ȼɫɟɝɨ
Ɍ/ɡ ɦɟɯ. ɧɚ ɟɞ.

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ ɫ ɰɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤ ɬɨɝɚɦ

ȼ ɬɨɦ ɱɢɫɥɟ, ɫɩɪɚɜɨɱɧɨ:

ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɪɭɝɢɯ ɪɚɛɨɬ ɧɚ ɨɬɤɪɵɬɵɯ ɢ ɩɨɥɭɨɬɤɪɵɬɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ 
ɈɁɉ=1,15; ЭɆ=1,15; ɁɉɆ=1,15; ɌɁ=1,15; ɌɁɆ=1,15)

Ɋɚɡɞɟɥ 1. ɉɟɪɟɤɪɵɬɢɟ

ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ:

  ɂɧɞɟɤɫ ɤ ɋɆɊ ɩɟɪɟɜɨɞ ɜ ɭɪɨɜɟɧɶ ɰɟɧ 1 ɤɜɚɪɬɚɥɚ 2020 (7,76)
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
5 934 508,58 ₽

197 370 269,25 ₽
7 657 966,45 ₽

205 028 235,70 ₽

20 502 823,57 ₽
225 531 059,27 ₽

45 106 211,85 ₽
270 637 271,12 ₽  ȼɋȿȽɈ ɩɨ ɫɦɟɬɟ

  ȼɨɡɜɟɞɟɧɢɟ ɬɢɬɭɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 3,1%

  Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 3,88%

  Ɋɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ 10%
  ɂɬɨɝɨ ɫ ɪɟɡɟɪɨɦɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ
  ɇȾɋ20%

  ɂɬɨɝɨ ɫ ɬɢɬɭɥɶɧɵɦɢ ɡɞɚɧɢяɦɢ ɢ ɫɨɨɪɭɠɟɧɢяɦɢ

  ɂɬɨɝɨ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵх ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ 
ɜɪɟɦя
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ЗАИМСТВОВАНИЯ
22,62%

САМОЦИТИРОВАНИЯ
0%

ЦИТИРОВАНИЯ
5,36%

ОРИГИНАЛЬНОСТЬ
72,02%

Заимствования — доля всех найденных текстовых пересечений, за исключением тех, которые система отнесла к цитированиям, по отношению к общему объему документа.
Самоцитирования — доля фрагментов текста проверяемого документа, совпадающий или почти совпадающий с фрагментом текста источника, автором или соавтором которого является
автор проверяемого документа, по отношению к общему объему документа.
Цитирования — доля текстовых пересечений, которые не являются авторскими, но система посчитала их использование корректным, по отношению к общему объему документа. Сюда
относятся оформленные по ГОСТу цитаты; общеупотребительные выражения; фрагменты текста, найденные в источниках из коллекций нормативно-правовой документации.
Текстовое пересечение — фрагмент текста проверяемого документа, совпадающий или почти совпадающий с фрагментом текста источника.
Источник — документ, проиндексированный в системе и содержащийся в модуле поиска, по которому проводится проверка.
Оригинальность — доля фрагментов текста проверяемого документа, не обнаруженных ни в одном источнике, по которым шла проверка, по отношению к общему объему документа.
Заимствования, самоцитирования, цитирования и оригинальность являются отдельными показателями и в сумме дают 100%, что соответствует всему тексту проверяемого документа.
Обращаем Ваше внимание, что система находит текстовые пересечения проверяемого документа с проиндексированными в системе текстовыми источниками. При этом система является
вспомогательным инструментом, определение корректности и правомерности заимствований или цитирований, а также авторства текстовых фрагментов проверяемого документа
остается в компетенции проверяющего.

№
Доля
в отчете

Доля
в тексте

Источник Ссылка Актуален на Модуль поиска
Блоков
в отчете

Блоков
в тексте

2,42%

0,82%

0,04%

0%

0%

0,03%

0%

7,76%

0,01%

0%

0%

0%

0%

0%

0,39%

[01] 12,38% скачать http://bib.convdocs.org 01 Янв 2017
Модуль поиска
перефразирований
Интернет

3 18

[02] 11,33% Скачать Технологическая карта 53-03 … http://opengost.ru 23 Ноя 2017
Модуль поиска
"Интернет Плюс"

14 53

[03] 10,99% Новикова О.Н. не указано 10 Июн 2016 Кольцо вузов 1 54

[04] 10,91% Новикова О.Н. не указано 15 Июн 2016 Кольцо вузов 0 53

[05] 10,9% Новикова О.Н. не указано 14 Июн 2016 Кольцо вузов 0 59

[06] 10,59% Тихонов А.А. не указано 10 Июл 2015 Кольцо вузов 2 53

[07] 10,12% Новикова О.Н. ПГ-11-З не указано 17 Июн 2016 Кольцо вузов 0 47

[08] 9,58% 53-03 ТК Технологическая карта на уст… http://znaytovar.ru 29 Янв 2017
Модуль поиска
перефразирований
Интернет

15 15

[09] 6,03% Нурзай М .А не указано 23 Июн 2019 Кольцо вузов 1 27

[10] 4,83% 2. ОРГАНИЗАЦИЯ И ТЕХНОЛОГИЯ ВЫП… http://lib.convdocs.org 07 Янв 2017
Модуль поиска
перефразирований
Интернет

0 7

[11] 3,58% Дипломы 2017 года выпуска/Манучар… не указано 19 Янв 2018 Кольцо вузов 0 20

[12] 3,56% Скачать Технологическая карта 53-03 … http://opengost.ru 08 Янв 2017
Модуль поиска
перефразирований
Интернет

0 3

[13] 3,56% Пояснительная записка.doc не указано 25 Фев 2013 Кольцо вузов 0 20

[14] 3,42% Пояснительная записка.doc не указано 25 Фев 2013 Кольцо вузов 0 18

[15] 2,82% Постановление Правительства РФ от 1… http://ivo.garant.ru 01 Мар 2018 Коллекция ГАРАНТ 5 22
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