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ɊȿɎȿɊȺɌ 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɢɡɢɬ-ɰɟɧɬɪ ɫ ɞɟɪɟɜɹɧɧɵɦ ɤɚɪɤɚɫɨɦ ɧɚ 
ɛɟɪɟɝɭ ɪɟɤɢ ȿɧɢɫɟɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ» ɫɨɞɟɪɠɢɬ 126 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 
ɞɨɤɭɦɟɧɬɚ, 33 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 7 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ: 
- ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ; 
- ɪɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ; 
- ɪɚɡɞɟɥ ɮɭɧɞɚɦɟɧɬɨɜ; 
- ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
- ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
- ɷɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼɢɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. 
Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ȼɢɡɢɬ-ɰɟɧɬɪ. 
 
ɐɟɥɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 
- ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ, ɡɚɤɪɟɩɥɟɧɢɟ, ɪɚɫɲɢɪɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɢ 

ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ; 
- ɩɨɞɬɜɟɪɞɢɬɶ ɭɦɟɧɢɟ ɪɟɲɚɬɶ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ ɢɧɠɟɧɟɪɧɨ-

ɫɬɪɨɢɬɟɥɶɧɵɟ ɡɚɞɚɱɢ; 
- ɩɨɤɚɡɚɬɶ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ ɤ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ ɜ ɭɫɥɨɜɢɹɯ 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 
Ɂɚɞɚɱɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ: 
- ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ȼɢɡɢɬ-ɰɟɧɬɪ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ ɫɬɪɨɢɬɟɥɶɧɵɯ, 

ɫɚɧɢɬɚɪɧɵɯ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɨɪɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɢɬɶ 
ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ. Ɋɚɡɪɚɛɨɬɚɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɤɚɪɬɭ ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ, ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ 
ɩɚɪɚɦɟɬɪɚɦ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɜɵɛɪɚɬɶ ɝɪɭɡɨɩɨɞɴɟɦɧɵɣ 
ɦɟɯɚɧɢɡɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɪɚɡɪɚɛɨɬɚɬɶ ɨɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ 
ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ.  Ɋɚɡɪɚɛɨɬɚɬɶ 
ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 
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ȼȼȿȾȿɇɂȿ 

Ƚɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤ ɜ 2019 ɝɨɞɭ ɩɪɨɜɨɞɢɥ ɡɢɦɧɸɸ ɭɧɢɜɟɪɫɢɚɞɭ. ɇɚ ɮɨɧɟ 
ɱɟɝɨ ɜɨɡɧɢɤɥɚ ɢɞɟɹ ɫɨɡɞɚɬɶ ɜɢɡɢɬ-ɰɟɧɬɪ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɧɚ 
ɨɫɬɪɨɜɟ Ɍɚɬɵɲɟɜ, ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɤɚɤ ɨɮɢɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
ɜɧɭɬɪɢ ɡɞɚɧɢɹ, ɬɚɤ ɢ ɤɭɥɶɬɭɪɧɨ ɦɚɫɫɨɜɵɟ ɢɫɩɨɥɶɡɭɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɭɸ ɤɪɨɜɥɸ ɜ 
ɤɚɱɟɫɬɜɟ ɚɦɮɢɬɟɚɬɪɚ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ȼɢɡɢɬ-ɰɟɧɬɪɚ ɧɚ ɨɫɬɪɨɜɟ Ɍɚɬɵɲɟɜ ɨɫɧɨɜɚɧɚ 
ɦɚɥɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɨɜɪɟɦɟɧɧɵɯ ɡɚɤɪɵɬɵɯ ɩɥɨɳɚɞɨɤ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɦɟɪɨɩɪɢɹɬɢɣ ɧɚ ɫɚɦɨɦ ɨɫɬɪɨɜɟ. ɇɚ ɦɨɣ ɜɡɝɥɹɞ, ɩɨɞɨɛɧɵɣ ɨɛɴɟɤɬ ɧɭɠɟɧ ɝɨɪɨɞɭ, 
ɱɬɨɛɵ ɭɥɭɱɲɢɬɶ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɨɫɬɪɨɜɚ ɢ ɫɞɟɥɚɬɶ ɟɝɨ ɟɳɟ ɛɨɥɟɟ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ ɞɥɹ ɩɨɫɟɳɟɧɢɹ ɝɨɪɨɠɚɧɚɦɢ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɪɟɚɥɢɡɚɰɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟ ɡɚɫɬɚɜɢɬ ɫɟɛɹ 
ɠɞɚɬɶ. 

ȼ ɩɥɚɧɟ ȼɢɡɢɬ-ɰɟɧɬɪ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ               
17,7 ɯ 29,7 ɦ. Ɂɞɚɧɢɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ȼɢɡɢɬ-ɰɟɧɬɪ, ɛɭɮɟɬ ɢ ɨɛɳɟɫɬɜɟɧɧɭɸ 
ɱɚɫɬɶ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɡɞɚɧɢɹ – 7,25 ɦ. 

ɐɟɥɹɦɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɚ: ɚɪɯɢɬɟɤɬɭɪɧɵɯ 
ɪɟɲɟɧɢɣ, ɪɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɜ ɜɢɞɟ 
ɚɪɤɢ, ɪɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɨɜ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ ɢ ɫɜɚɣɧɨɝɨ, ɪɚɡɪɚɛɨɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ ɦɨɧɬɚɠ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ, ɪɚɡɪɚɛɨɬɤɚ ɨɛɴɟɤɬɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

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

1.1 Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 

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

Ɂɞɚɧɢɟ ȼɢɡɢɬ-ɰɟɧɬɪɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɛɥɨɤɨɜ: ȼɢɡɢɬ-
ɰɟɧɬɪɚ, ɛɭɮɟɬɚ, ɛɥɨɤɚ ɨɛɳɟɫɬɜɟɧɧɵɯ ɬɭɚɥɟɬɨɜ.  

Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɢɦɟɟɬ ɫɢɦɦɟɬɪɢɱɧɭɸ ɫɟɬɤɭ ɤɨɥɨɧɧ ɫ ɲɚɝɨɦ 1,5 ɦ. 
Ɂɞɚɧɢɟ ɨɞɧɨɷɬɚɠɧɨɟ ɫ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ ɤɪɨɜɥɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ 

ɚɦɮɢɬɟɚɬɪɚ. ȼɵɫɨɬɚ ɩɨɦɟɳɟɧɢɣ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɩɟɪɟɦɟɧɧɚɹ ɨɬ – 2,39 ɦ, ɞɨ 5,24 
ɦ (ɫɦ. ɝɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ ɩɪɨɟɤɬɚ, ɥɢɫɬ 1).   

ɇɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɩɨɦɟɳɟɧɢɹ ɜ ɛɥɨɤɟ ȼɢɡɢɬ-ɰɟɧɬɪɚ:  
ɯɨɥɥ, ɤɚɛɢɧɟɬ, ɤɨɦɧɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɬɚɦɛɭɪ; ɜ ɛɥɨɤɟ Ɉɛɳɟɫɬɜɟɧɧɵɯ ɬɭɚɥɟɬɨɜ: 
ɤɨɦɧɚɬɚ ɦɚɬɟɪɢ ɢ ɪɟɛɟɧɤɚ, ɞɨɫɬɭɩɧɚɹ ɤɚɛɢɧɚ ɆȽɇ, ɬɭɚɥɟɬ ɦɭɠɫɤɨɣ, ɬɭɚɥɟɬ 
ɠɟɧɫɤɢɣ, ɤɨɪɢɞɨɪ; ɜ ɛɥɨɤɟ Ȼɭɮɟɬɚ: ɯɨɥɥ ɫ ɛɭɮɟɬɨɦ, ɬɚɦɛɭɪ, ɤɨɪɢɞɨɪ, ɤɨɦɧɚɬɚ 
ɩɟɪɫɨɧɚɥɚ, ɞɨɫɬɭɩɧɚɹ ɤɚɛɢɧɚ ɆȽɇ, ɬɭɚɥɟɬ, ɬɟɯɧɢɱɟɫɤɨɟ ɩɨɦɟɳɟɧɢɟ № 1,  
ɬɟɯɧɢɱɟɫɤɨɟ ɩɨɦɟɳɟɧɢɟ № 2. 

ȼɢɡɢɬ-ɰɟɧɬɪ ɢɦɟɟɬ ɜ ɩɥɚɧɟ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ. ɉɥɨɳɚɞɶ ɛɥɨɤɚ 
ȼɢɡɢɬ-ɰɟɧɬɪ – 140,7 ɤɜ.ɦ. ; ɩɥɨɳɚɞɶ ɛɥɨɤɚ ɨɛɳɟɫɬɜɟɧɧɵɯ ɬɭɚɥɟɬɨɜ –         
30,27 ɤɜ.ɦ. ; ɩɥɨɳɚɞɶ ɛɥɨɤɚ Ȼɭɮɟɬɚ –300,74 ɤɜ.ɦ. ɂɬɨɝɨɜɚɹ ɩɥɨɳɚɞɶ –   472,17 
ɦ. 

Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɨɫɬɪɨɜ Ɍɚɬɵɲɟɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ.  ɍɱɚɫɬɨɤ 
ɫɜɨɛɨɞɟɧ ɨɬ ɡɚɫɬɪɨɣɤɢ, ɞɨɠɞɟɜɵɦɢ ɢ ɩɚɜɨɞɤɨɜɵɦɢ ɜɨɞɚɦɢ ɧɟ ɡɚɬɚɩɥɢɜɚɟɬɫɹ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɢɱɟɫɤɚɹ ɡɨɧɚ – I ȼ. [1] 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ.  
ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 [1] - ɦɢɧɭɫ 37ɨC. 
ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 [1] - ɦɢɧɭɫ 39ɨC. 
ɫɭɬɨɤ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 [1] - ɦɢɧɭɫ 37ɨC.  
ɫɭɬɨɤ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 [1] - ɦɢɧɭɫ 41ɨC.  
ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ [4] - ɩɥɸɫ 18ɨɋ. 
Ⱥɛɫɨɥɸɬɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ - ɦɢɧɭɫ 53ɨC.  
ȼɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɣ – ɧɨɪɦɚɥɶɧɵɣ (ɞɨ 60%).  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ [1] - 235 ɫɭɬɨɤ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ [1]  - ɦɢɧɭɫ 6,5 0ɋ. 
 Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ –3 (ɫɭɯɚɹ) [1]. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɥɹ II I ɪɚɣɨɧɚ – 1,5 ɤɇ/ɦ2 [2]. 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 1ɦ2 

ɜɟɪɬɢɤɚɥɶɧɨɣ            ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ III  ɪɚɣɨɧɚ – 0,38 ɤɉɚ [2]. 



 

8 
 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 7 ɛɚɥɥɨɜ [3]. 
 

1.1.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 
ɩɪɢɟɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ȼ ɤɚɱɟɫɬɜɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɹɬɵ ɤɚɪɤɚɫɧɵɟ ɫɬɟɧɵ ɫ 
ɭɬɟɩɥɟɧɢɟɦ. Ʉɚɪɤɚɫɧɵɟ ɫɬɟɧɵ — ɩɨɡɜɨɥɹɸɬ ɜɨɡɜɟɫɬɢ ɫɬɟɧɭ ɥɸɛɨɣ ɮɨɪɦɵ ɩɪɢ 
ɞɨɥɠɧɨɦ ɭɪɨɜɧɟ ɬɟɩɥɨɢɡɨɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɩɪɢɞɚɬɶ ɬɪɚɞɢɰɢɨɧɧɵɣ, ɧɨ ɜ ɬɨ ɠɟ 
ɜɪɟɦɹ ɢɡɹɳɧɵɣ, ɫɬɢɥɶ ɮɚɫɚɞɚɦ ɡɞɚɧɢɹ. 

ȼɢɬɪɚɠɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ, ɜɵɩɨɥɧɹɸɬ ɧɟ 
ɬɨɥɶɤɨ ɨɝɪɚɠɞɚɸɳɭɸ ɮɭɧɤɰɢɸ, ɧɨ ɢ ɩɪɢɞɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 
ɚɪɯɢɬɟɤɬɭɪɧɭɸ ɜɵɪɚɡɢɬɟɥɶɧɨɫɬɶ.   

ɇɚɪɭɠɧɵɟ ɞɜɟɪɢ ɩɨɫɬɭɩɚɸɬ ɫ ɨɬɞɟɥɨɱɧɵɦ ɥɢɰɟɜɵɦ ɫɥɨɟɦ. 
ȼɞɨɥɶ ɩɟɪɢɦɟɬɪɚ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧ ɧɚɫɬɢɥ ɢɡ ɥɢɫɬɜɟɧɧɨɝɨ ɩɥɚɧɤɟɧɚ. 

1.1.4 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ȼɢɡɢɬ-ɰɟɧɬɪ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 472,17 ɦ2. 
ȼɢɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ.  
ȼɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ [4] – ɧɨɪɦɚɥɶɧɵɣ. 
ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ – ɧɨɪɦɚɥɶɧɵɣ [5]. 
ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ – IV  [5]. 
Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ2 [7]. 
Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ɏ3. ɉɪɨɟɤɬɢɪɭɟɦɨɟ 

ɡɞɚɧɢɟ ɢɦɟɟɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɱɚɫɬɢ ɪɚɡɧɵɯ ɤɥɚɫɫɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ: Ɏ3.1 – ɜɵɫɬɚɜɨɱɧɨ-ɬɨɪɝɨɜɵɟ ɡɚɥɵ; Ɏ4.3 – 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ; Ɏ2.3 - ɚɦɮɢɬɟɚɬɪ ɧɚ ɨɬɤɪɵɬɨɦ 
ɜɨɡɞɭɯɟ. [7]. 

Ʉɚɬɟɝɨɪɢɹ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ⱦ [8]. 

1.1.5 Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

Ɉɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɟ 
ɡɚɤɥɸɱɟɧɢɟ. Ⱦɥɹ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ 
ɤɪɚɫɤɚ, ɫɨɡɞɚɸɳɢɟ ɦɚɬɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. 

ȼɧɭɬɪɟɧɧɢɟ ɞɜɟɪɢ – ɞɟɪɟɜɹɧɧɵɟ, ɫɬɟɤɥɹɧɧɵɟ. 
ɉɟɪɟɝɨɪɨɞɤɢ ɤɚɪɤɚɫɧɵɟ ɫ ɨɬɞɟɥɤɨɣ ɝɢɩɫɨɤɚɪɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ. 
ɉɨɥɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɩɨɦɟɳɟɧɢɹ. 
ɋɚɧɭɡɥɵ, ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ: 
ɉɨɬɨɥɤɢ – ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɚɹ ɩɨɤɪɚɫɤɚ. 
ɉɟɪɟɝɨɪɨɞɤɢ – ɨɛɥɢɰɨɜɤɚ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ, ɜɵɲɟ – ɨɤɪɚɫɤɚ 

ɜɥɚɝɨɫɬɨɣɤɨɣ ɚɤɪɢɥɨɜɨɣ ɷɦɚɥɶɸ ɢɥɢ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɚɹ ɩɨɤɪɚɫɤɚ. 
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ɉɨɥɵ – ɤɟɪɚɦɨɝɪɚɧɢɬɧɚɹ ɩɥɢɬɤɚ. 
 

1.1.6 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɪɟɲɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ 

Ɉɤɧɚ ɪɚɛɨɱɢɯ ɩɨɦɟɳɟɧɢɣ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɜɫɟ ɫɬɨɪɨɧɵ ɫɜɟɬɚ. 
ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɢɦɟɸɬ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ. 

 

1.1.7 Ɉɩɢɫɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɳɢɬɭ ɩɨɦɟɳɟɧɢɣ ɨɬ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ - ɤɚɪɤɚɫɧɵɟ, ɭɬɟɩɥɟɧɧɵɯ ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɚɬɨɣ Rockwool Ȼɚɬɫ Ⱦ Ɉɩɬɢɦɚ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɢɦɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɜ ɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɧɟɨɛɯɨɞɢɦɭɸ ɬɟɩɥɨɡɚɳɢɬɭ. 

Ɍɚɤ ɠɟ ɩɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɜɢɬɪɚɠɟɣ ɫ ɬɪɟɯɤɚɦɟɪɧɵɦ 
ɫɬɟɤɥɨɩɚɤɟɬɨɦ, ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɚɪɝɨɧɨɦ, ɤɨɬɨɪɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɳɢɳɚɸɬ 
ɡɞɚɧɢɟ ɨɬ ɜɧɟɲɧɢɯ ɲɭɦɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

1.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 

1.2.1 ɋɜɟɞɟɧɢɹ ɨ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ, ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ «ȼɢɡɢɬ-ɰɟɧɬɪ» ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɫɬɪɨɜɟ Ɍɚɬɵɲɟɜ  
ɝ. Ʉɪɚɫɧɨɹɪɫɤ ɜ ɋɨɜɟɬɫɤɨɦ ɪɚɣɨɧɟ ɢ ɨɬɧɨɫɢɬɫɹ ɤ ɪɚɣɨɧɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Iȼ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  

- ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 ɢ 
0,92 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ – ɦɢɧɭɫ 39 ºɋ, ɦɢɧɭɫ 37 ºɋ [1]; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 
ɢ 0,92 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ – ɦɢɧɭɫ 41 °ɋ, ɦɢɧɭɫ 37 °ɋ [1]; 

- ɚɛɫɨɥɸɬɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ – ɦɢɧɭɫ 53 °ɋ [1]; 
- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ≤8 °ɋ – 235 ɫɭɬ. [1];   
- ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ – ɦɢɧɭɫ 6,5 °ɋ [1]; 
- ɡɨɧɚ ɜɥɚɠɧɨɫɬɢ ɪɚɣɨɧɚ – 3 (ɫɭɯɚɹ) [1];   
- ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ – 1,5 ɤɇ/ɦ2 ɞɥɹ III  

ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ [2];  
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- ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ – 0,38 ɤɉɚ ɞɥɹ III ɜɟɬɪɨɜɨɝɨ 
ɪɚɣɨɧɚ [2];  

- ɫɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 7 ɛɚɥɥɨɜ [3]. 
Ʉ ɨɫɧɨɜɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɛɴɟɤɬɚ ɨɬɧɨɫɹɬɫɹ:  
- ɫɟɣɫɦɢɱɧɨɫɬɶ ɩɥɨɳɚɞɤɢ – 7 ɛɚɥɥɨɜ [3]; 
- ɡɨɧɚ ɜɥɚɠɧɨɫɬɢ ɪɚɣɨɧɚ – ɬɪɟɬɶɹ (ɫɭɯɚɹ) [4];    
- ɫɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ – III [5]; 
- ɭɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ – ɧɨɪɦɚɥɶɧɵɣ [5]   
- ɤɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ1 [5];   
- ɤɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ɏ2.2 [5, ɬɚɛ. 6.1].  
ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 
 
 

 
1– ɧɚɫɵɩɧɨɣ ɝɪɭɧɬ; 2 – ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ; 3 – ɩɟɫɨɤ ɦɟɥɤɢɣ; 4 – ɩɟɫɨɤ 

ɤɪɭɩɧɵɣ; 5 - ɫɤɚɥɚ. 
Ɋɢɫɭɧɨɤ 1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 
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1.2.2 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɯɟɦɵ, ɩɪɢɧɹɬɵɟ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

Ⱥɪɯɢɬɟɤɬɭɪɧɵɣ ɪɚɡɞɟɥ ɪɚɡɪɚɛɨɬɚɧ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦ ɢ 
ɩɪɚɜɢɥ. Ɂɞɚɧɢɟ ȼɢɡɢɬ-ɰɟɧɬɪɚ ɫɨɫɬɨɢɬ ɢɡ ɜɢɡɢɬ-ɰɟɧɬɪɚ, ɛɭɮɟɬɚ ɢ ɛɥɨɤɚ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɬɭɚɥɟɬɨɜ. 

Ʉɚɪɤɚɫ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɫɤɨɝɨ 
ɢɡɝɨɬɨɜɥɟɧɢɹ. 

Ɏɭɧɞɚɦɟɧɬɵ ɩɨɞ ɤɨɥɨɧɧɵ – ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. 
ɉɨɤɪɵɬɢɟ ɡɞɚɧɢɟ ɤɭɩɨɥɶɧɨ-ɪɟɛɪɢɫɬɨɝɨ ɬɢɩɚ. ɗɥɟɦɟɧɬɵ ɜɧɟɲɧɟɝɨ 

ɨɩɨɪɧɨɝɨ ɤɨɥɶɰɚ – ɤɥɟɟɧɧɵɟ ɞɟɪɟɜɹɧɧɵɟ. ȼɧɭɬɪɟɧɧɟɟ ɨɩɨɪɧɨɟ ɤɨɥɶɰɨ - 
ɦɟɬɚɥɥɢɱɟɫɤɨɟ. Ⱦɢɚɦɟɬɪ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɥɶɰɚ ɩɪɢɧɹɬ ɪɚɜɧɵɦ 2,1 ɦ ɩɨ 
ɭɫɥɨɜɢɹɦ ɪɚɡɦɟɳɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, ɬɨɱɧɟɟ, ɩɨ ɝɚɛɚɪɢɬɚɦ 
ɢɯ ɚɧɤɟɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ  ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɤɨɥɶɰɚ.  

ɉɚɧɟɥɢ ɩɨɤɪɵɬɢɹ – ɬɪɚɩɟɰɢɟɜɢɞɧɵɟ, ɞɟɪɟɜɹɧɧɨ-ɮɚɧɟɪɧɵɟ. 
Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɜɨɞɵ ɜɨɤɪɭɝ ɤɭɩɨɥɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɠɟɥɨɛ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ 

ɜɨɫɶɦɶɸ ɧɚɤɥɨɧɧɵɦɢ ɬɪɭɛɚɦɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɬɨɤɚ. 
Ʉɪɨɜɥɹ – ɪɭɥɨɧɧɚɹ ɢɡ ɝɢɛɤɨɣ ɱɟɪɟɩɢɰɵ, ɭɬɟɩɥɢɬɟɥɶ – ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ 

ɩɥɢɬɵ Rockwool Ȼɚɬɫ Ⱦ Ɉɩɬɢɦɚ. 
ȼɯɨɞɧɵɟ ɞɜɟɪɢ ɢ ɜɢɬɪɚɠɢ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɫɟɪɢɢ 

I.236.4- 7/84. [2] 
ɉɨɥɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɧɚɱɟɧɢɟɦ ɩɨɦɟɳɟɧɢɣ, 

ɜɵɩɨɥɧɟɧɵ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ ɢ ɤɟɪɚɦɨɝɪɚɧɢɬɧɨɣ ɩɥɢɬɤɢ. 
ɇɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ ɮɚɫɚɞɨɜ – ɥɢɫɬɜɟɧɧɵɣ ɩɥɚɧɤɟɧ.  
ɉɟɪɟɤɪɵɬɢɹ – ɞɟɪɟɜɹɧɧɵɟ ɩɨ ɫɟɪɢɢ 2.140-1, ɜɵɩ.5. 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ – ɤɚɪɤɚɫɧɵɟ 224 ɦɦ. 
ɉɟɪɟɝɨɪɨɞɤɢ – ɤɚɪɤɚɫɧɵɟ ɢɡ ɞɨɫɨɤ 40ɯ150 ɫɨ ɡɜɭɤɨɢɡɨɥɹɰɢɟɣ ɢɡ 

ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ Rockwool Ȼɚɬɫ Ⱦ Ɉɩɬɢɦɚ, ɬɨɥɳɢɧɨɣ 150 ɦɦ. 
ɇɚɪɭɠɧɵɟ ɞɜɟɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɦɢ 

ɨɫɬɟɤɥɟɧɧɵɦɢ. 
ȼɧɭɬɪɟɧɧɢɟ ɞɜɟɪɢ – ɞɟɪɟɜɹɧɧɵɟ, ɝɥɭɯɢɟ ɢ ɨɫɬɟɤɥɟɧɧɵɟ ɩɨ ȽɈɋɌ 475-

2016 ɢ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɟ ɨɫɬɟɤɥɟɧɧɵɟ. 
Ʌɟɫɬɧɢɰɵ – ɞɟɪɟɜɹɧɧɵɟ ɡɚɛɟɠɧɵɟ, ɩɨ ɞɟɪɟɜɹɧɧɵɦ ɤɨɫɨɭɪɚɦ.  
ȼɨɤɪɭɝ ɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɢɬɶ ɨɬɦɨɫɬɤɭ, ɲɢɪɢɧɨɣ 1200 ɦɦ ɢ 

ɬɨɥɳɢɧɨɣ 70 ɦɦ ɩɨ ɨɫɧɨɜɚɧɢɸ ɢɡ ɬɪɨɬɭɚɪɧɨɣ ɩɥɢɬɤɢ. 
ȼ ɰɟɥɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɫ ɩɟɪɜɨɝɨ ɷɬɚɠɚ ɧɚ ɭɥɢɰɭ. 
ɗɜɚɤɭɚɰɢɹ ɫɨ ɜɬɨɪɨɝɨ ɷɬɚɠɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɥɟɫɬɧɢɰɟ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜɧɭɬɪɢ ɡɞɚɧɢɹ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɯɨɞɨɦ ɧɚ ɭɥɢɰɭ. 

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ, ɢɯ ɩɥɨɳɚɞɶ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨ ɷɬɚɠɚɦ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ. 
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1.2.3 Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɢɯ ɨɬɞɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɡɥɨɜ, ɞɟɬɚɥɟɣ ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ, 
ɩɟɪɟɜɨɡɤɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɡɞɚɧɢɹ, ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɣ ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ 
ɫɜɹɡɢ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɩɨ ɥɚɝɚɦ ɩɨɤɪɵɬɢɹ ɤɪɵɲɢ. Ɍɚɤɠɟ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ Ɉɋɉ ɩɥɢɬ. 
 

1.2.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

- ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ: 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɩɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɵɥ ɩɪɨɜɟɞɟɧ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ [ɩ. 1.3], ɢ ɩɨɞɨɛɪɚɧ ɭɬɟɩɥɢɬɟɥɶ ɧɭɠɧɨɣ ɬɨɥɳɢɧɵ 
(ɞɥɹ ɫɬɟɧ ɢ ɤɪɨɜɥɢ), ɚ ɬɚɤɠɟ ɫɬɟɤɥɨɩɚɤɟɬ ɞɥɹ ɜɢɬɪɚɠɟɣ; 

 
- ɫɧɢɠɟɧɢɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ: 
 
ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɤɚɪɤɚɫɧɵɦɢ, ɫ ɜɧɭɬɪɟɧɧɢɦ ɭɬɟɩɥɟɧɢɟɦ ɢ 

ɩɚɪɨɢɡɨɥɹɰɢɟɣ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɢɦɢ ɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɭɸ ɬɟɩɥɨɡɚɳɢɬɭ. 

Ɍɚɤ ɠɟ ɜ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɜɢɬɪɚɠɟɣ ɫ ɬɪɟɯɤɚɦɟɪɧɵɦ 
ɫɬɟɤɥɨɩɚɤɟɬɨɦ, ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɚɪɝɨɧɨɦ, ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ ɲɭɦɨɜɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ; 

 
- ɝɢɞɪɨɢɡɨɥɹɰɢɸ ɢ ɩɚɪɨɢɡɨɥɹɰɢɸ ɩɨɦɟɳɟɧɢɣ: 
 
Ƚɢɞɪɨɢɡɨɥɹɰɢɸ ɢ ɩɚɪɨɢɡɨɥɹɰɢɸ ɨɛɟɫɩɟɱɢɜɚɸɬ – ɉȼɏ ɦɟɦɛɪɚɧɚ ɢ 

ɩɚɪɨɢɡɨɥɹɰɢɹ, ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɤɪɨɜɟɥɶɧɨɝɨ ɧɚɫɬɢɥɚ, ɬɚɤɠɟ ɤɚɪɤɚɫɧɵɯ 
ɫɬɟɧ; 

 
- ɭɞɚɥɟɧɢɟ ɢɡɛɵɬɤɨɜ ɬɟɩɥɚ: 
 
Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɢɡɛɵɬɤɨɜ ɬɟɩɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɟɧɬɢɥɹɰɢɹ ɩɨɦɟɳɟɧɢɣ; 
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- ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ: 
 
Ɉɝɪɚɧɢɱɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ 

ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦɢ ɪɟɲɟɧɢɹɦɢ. Ɇɚɬɟɪɢɚɥɵ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ 
ɩɨɦɟɳɟɧɢɣ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 
2.13130.2020 “ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ”. ɉɭɬɢ ɷɜɚɤɭɚɰɢɢ ɨɫɜɟɳɟɧɵ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 2.13130.2020.  ɒɢɪɢɧɚ ɥɟɫɬɧɢɱɧɵɯ 
ɦɚɪɲɟɣ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɩɪɢɧɹɬɚ ɫɨɝɥɚɫɧɨ               ɋɉ 2.13130.2020. 
ɂɦɟɸɬɫɹ ɷɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ. 

 

1.2.5 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɳɢɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɪɚɡɪɭɲɟɧɢɹ 

Ɂɚɳɢɬɭ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɤɚɡɚɧɢɹɦɢ ɋɉ 28.13330.2017 "Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ 
ɤɨɪɪɨɡɢɢ". 

ɉɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɞɥɟɠɚɳɢɟ ɨɤɪɚɲɢɜɚɧɢɸ ɢ ɥɚɤɢɪɨɜɚɧɢɸ, 
ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɭɫɟɧɰɟɜ, ɨɫɬɪɵɯ ɤɪɨɦɨɤ. 

ɉɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɲɥɢɮɨɜɤɭ ɞɥɹ 
ɩɪɢɞɚɧɢɹ ɪɨɜɧɨɣ ɨɫɧɨɜɵ ɞɥɹ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɨɛɪɚɛɨɬɤɭ 
ɚɧɬɢɩɢɪɟɧɨɜɵɦɢ ɫɨɫɬɚɜɚɦɢ ɢ ɚɧɬɢɩɢɪɟɧɚɦɢ.  

1.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɪɭɠɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɫ ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ, 
ɢɡɨɥɹɰɢɟɣ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɧɚɪɭɠɧɨɝɨ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɩɚɪɨɢɡɨɥɹɰɢɟɣ 
ɨɬ                        ɞɢɮɮɭɡɢɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢɡ ɩɨɦɟɳɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɹ: 

- ɬɪɟɛɭɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɞɟɧɫɚɰɢɢ ɜɥɚɝɢ ɧɚ 
ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ; 

- ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɤɨɩɥɟɧɢɹ ɢɡɥɢɲɧɟɣ ɜɥɚɝɢ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ;  
- ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɷɥɟɦɟɧɬɨɜ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
 
 ɉɪɢɜɟɞёɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɩɪ, ɦ2ɨɋ/ȼɬ ɩɪɢɧɢɦɚɟɦ ɧɟ 

ɦɟɧɟɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, Rreq, ɦ2ɨɋ/ȼɬ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɞɭɫɨ-ɫɭɬɨɤ ȽɋɈɉ, ɨɋɫɭɬ. 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, ɨɋɫɭɬ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 

 
ȽɋɈɉ = (ݐɜ − ݐɨɬ) ∙ 𝑧ɨɬ,                                                                  (1.1) 
 

ɝɞɟ     ݐɜ − ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ; ݐɨɬ − ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 
ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ≤ 8 ℃ ; 
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𝑧ɨɬ − ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ≤ 8 ℃. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (1.1), ɩɨɥɭɱɚɟɦ 
 
ȽɋɈɉ = (18 − (−6,5)) ∙ 235 = 5757,5 ℃ ∙ ɫɭɬ/ɝɨɞ. 
Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ܴɬɪ, 

(ɦ2 ∙ ℃)/ȼɬ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ  
 ܴɬɪ = ܽ ∙ ȽɋɈɉ + ܾ ,                                                                            (1.2) 
 

ɝɞɟ  ܽ; ܾ − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ ɢ ɬɢɩɚ 
ɤɨɧɫɬɪɭɤɰɢɣ [5,ɬɚɛɥɢɰɚ 3, 4]. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (1.2), ɩɨɥɭɱɚɟɦ 
Ⱦɥɹ ɫɬɟɧ  
 ܴ˕˓˔  = 0,0003 ∙ 5757,5 + 1,2 = 2,927 (ɦ2 ∙ ℃)/ȼɬ. 
Ⱦɥɹ ɩɨɤɪɵɬɢɹ  
 ܴ˕˓˒  = 0,0004 ∙ 5757,5 + 1,6 = 3,903 (ɦ2 ∙ ℃)/ȼɬ. 
 
Ⱦɥɹ ɨɤɨɧ  
 ܴ˕˓ˑ  = 0,00005 ∙ 5757,5 + 0,2 = 0,488 (ɦ2 ∙ ℃)/ȼɬ. 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ R˒˓,       (ɦ2 ∙ ℃)/ȼɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ௢ɩɪ = ଵఈ˅ + ఋభ𝜆భ + ఋ೙𝜆೙ + ଵఈː,                                                                               (1.3)                   

 
ɝɞɟ ߙɜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ [5, ɬɚɛɥɢɰɚ 4, 9]; ߙɧ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ [5, ɬɚɛɥɢɰɚ 6, 9]. 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɜɵɩɨɥɧɟɧ ɜ  ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [5]. 

ɋɯɟɦɚ ɩɪɢɜɟɞɟɧɚ ɧɚ [5, ɪɢɫ.4]. 
 
ɋɬɟɧɵ: 
1. Ɋɚɫɬɜɨɪ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɣ, ɬɨɥɳɢɧɚ δ1=0,02 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ1=0,76 ȼɬ/(ɦ°ɋ); 
2. Ɉɋɉ ɩɥɢɬɚ ɦɚɪɤɢ Ɉɋɉ-3 (p = 800 ɤɝ/ɦ3), ɬɨɥɳɢɧɚ δ2=0,012 ɦ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ   λȺ2 = 0,13 ȼɬ/(ɦ°ɋ); 
4. ɍɬɟɩɥɢɬɟɥɶ Rockwool ɊɍɎ ȻȺɌɌɋ Ⱦ ɈɉɌɂɆȺ (p=115 ɤɝ/ɦ3), 
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ɬɨɥɳɢɧɚ δ4=0,2 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ4=0,044ȼɬ/(ɦ°ɋ); 
5. Ɉɋɉ ɩɥɢɬɚ ɦɚɪɤɢ Ɉɋɉ-3 (p = 800 ɤɝ/ɦ3), ɬɨɥɳɢɧɚ δ2=0,012 ɦ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ   λȺ2 = 0,13 ȼɬ/(ɦ°ɋ); 
6. Ɋɚɫɬɜɨɪ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɣ, ɬɨɥɳɢɧɚ δ6=0.02ɦ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ6=0,76 ȼɬ/(ɦ°ɋ). 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (1.3), ɩɨɥɭɱɚɟɦ 
 ܴ௢ɩɪ = ଵ଼,଻ + ଴,଴ଶ଴,଻଺ + ଴,଴ଵଶ଴,ଵଷ + ଴,ଶ଴,଴ସସ + ଴,଴ଵଶ଴,ଵଷ + ଴,଴ଶ଴,଻଺ + ଵଶଷ = 4,96 ɦ2°ɋ/ȼɬ.   

    
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0

ɩɪ, (ɦ2°ɋ/ȼɬ) ɨɩɪɟɞɟɥɢɦ 
ɩɨ        ɮɨɪɦɭɥɟ 11 [15]. 

 ܴɩɪ = 4,96 (ɦ2 ∙ ℃)/ȼɬ > ܴɬɪ = 2,927 (ɦ2 ∙ ℃)/ȼɬ 
 
ɉɪɢɧɹɬɚɹ ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɭɟɦɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ                                                      ɬɟɩɥɨɩɟɪɟɞɚɱɢ. 
ɉɨɤɪɵɬɢɟ: 
1. Ƚɢɞɪɨɢɡɨɥɹɰɢɹ (ρ=1500ɤɝ/ɦ3), ɬɨɥɳɢɧɚ δ1=0,004 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ1=0,85 ȼɬ/(ɦ°ɋ); 
2.  Ɉɋɉ ɩɥɢɬɚ ɦɚɪɤɢ Ɉɋɉ-3 (p = 800 ɤɝ/ɦ3), ɬɨɥɳɢɧɚ δ2=0,012 ɦ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ   λȺ2 = 0,13 ȼɬ/(ɦ°ɋ); 
3. ɍɬɟɩɥɢɬɟɥɶ Rockwool ɊɍɎ ȻȺɌɌɋ Ⱦ ɈɉɌɂɆȺ (p=115 ɤɝ/ɦ3), 

ɬɨɥɳɢɧɚ δ4=0,2 ɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ λȺ4=0,044ȼɬ/(ɦ°ɋ), 
4. Ɉɋɉ ɩɥɢɬɚ ɦɚɪɤɢ Ɉɋɉ-3 (p = 800 ɤɝ/ɦ3), ɬɨɥɳɢɧɚ δ2=0,012 ɦ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ   λȺ2 = 0,13 ȼɬ/(ɦ°ɋ); 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (1.3), ɩɨɥɭɱɚɟɦ 
 ܴ௢˒˓ = ଵ଼,଻ + ଴,଴଴ସ଴,଼ହ + ଴,଴ଵଶ଴,ଵଷ + ଴,ଶ଴,଴ସସ + ଴,଴ଵଶ଴,ଵଷ + ଵଶଷ = 4,96 ɦ2°ɋ/ȼɬ.   

 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rɩɪ, (ɦ2°ɋ/ȼɬ) ɨɩɪɟɞɟɥɢɦ ɩɨ        

ɮɨɪɦɭɥɟ 11 [15]. 
 ܴɩɪ = 4,96 (ɦ2 ∙ ℃)/ȼɬ > ܴɬɪ = 3,903 (ɦ2 ∙ ℃)/ȼɬ 
 
ɉɪɢɧɹɬɚɹ ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɭɟɦɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ. 
 
Ɉɤɧɚ: 
ȼɢɬɪɚɠɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɮɢɥɹ ɫɢɫɬɟɦɵ ɋɂȺɅ 

Ʉɉ50Ʉ, ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɬɪɟɯɤɚɦɟɪɧɵɦ ɫɬɟɤɥɨɩɚɤɟɬɨɦ ɬɨɥɳɢɧɨɣ 32 ɦɦ ɩɨ 
ȽɈɋɌ 24866-2014, 8 ɦɦ. ɧɚɪɭɠɧɨɟ ɫɬɟɤɥɨ, 6 ɦɦ. ɜɧɭɬɪɟɧɧɟɟ. Ʉɨɷɮɮɢɰɢɟɧɬ 
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ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɬɪɟɯɤɚɦɟɪɧɨɝɨ ɫɬɟɤɥɨɩɚɤɟɬɚ 8-32-6 ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ          
0,85 (ɦ2∙°C)/ȼɬ.  ܴ௢˒˓= 0,85 (ɦ2∙°C)/ȼɬ > ܴ௢̞˓= 0,49 (ɦ2∙°C)/ȼɬ. 

ɉɪɢɧɹɬɚɹ ɬɨɥɳɢɧɚ ɫɬɟɤɥɨɩɚɤɟɬɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɭɟɦɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ. 

1.4 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 22.07.2008ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ» [9], ɋɉ 2.13130.2020 
«ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» [7]. 

ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɣ ɨɛɴɟɤɬɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɯ ɷɬɚɠɧɨɫɬɢ, ɤɥɚɫɫɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɩɥɨɳɚɞɢ 
ɩɨɠɚɪɧɨɝɨ ɨɬɫɟɤɚ ɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɧɢɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ȼɫɟ ɡɞɚɧɢɹ ɨɛɴɟɤɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ II I ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ, ɤɥɚɫɫɚ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɋ1. 

1.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɦɚɥɨɦɨɛɢɥɶɧɵɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɞɟɥɚ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ: 
 
- ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɝɨ ɩɭɬɢ ɫ ɭɱɟɬɨɦ ɜɫɬɪɟɱɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢɧɜɚɥɢɞɨɜ 

ɧɚ ɤɪɟɫɥɚɯ – ɤɨɥɹɫɤɚɯ ɫɨɫɬɚɜɥɹɟɬ 2,0 ɦ; 
- ɬɚɤɬɢɥɶɧɨ-ɤɨɧɬɪɚɫɬɧɵɟ ɭɤɚɡɚɬɟɥɢ, ɜɵɩɨɥɧɹɸɳɢɟ ɮɭɧɤɰɢɸ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɧɚ ɩɨɤɪɵɬɢɢ ɩɟɲɟɯɨɞɧɵɯ ɩɭɬɟɣ, ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
0,8-0,9 ɦ; 

- ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ ɢɡ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ; 
- ɜɯɨɞɧɵɟ ɩɪɨɟɦɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɲɢɪɢɧɨɣ 1,2 ɦ, ɫɨ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɦ 

ɡɚɩɨɥɧɟɧɢɟɦ ɢɡ ɭɞɚɪɨɩɪɨɱɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɫɬɟɤɥɚ; 
- ɜ ɩɪɨɟɦɚɯ ɞɜɟɪɟɣ ɨɪɝɚɧɢɡɨɜɚɧɧɵ ɩɪɨɟɦɵ ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ 0,014 ɦ; 
- ɜ ɤɚɱɟɫɬɜɟ ɞɜɟɪɧɵɯ ɡɚɩɨɪɨɜ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɭɱɤɢ 

ɧɚɠɢɦɧɨɝɨ ɞɟɣɫɬɜɢɹ; 
- ɧɚ ɩɪɨɡɪɚɱɧɵɯ ɩɨɥɨɬɧɚɯ ɞɜɟɪɟɣ ɢ ɨɝɪɚɠɞɟɧɢɹɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɹɪɤɚɹ 

ɤɨɧɬɪɚɫɬɧɚɹ ɦɚɪɤɢɪɨɜɤɚ ɜ ɮɨɪɦɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 0,1 ɦ ɢ 
ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,2 ɦ; 

- ɜ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɨɬɤɢɞɧɵɟ ɨɩɨɪɧɵɟ ɩɨɪɭɱɧɢ. 
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɚɡɞɟɥɚ 

- ɧɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɨɟ; 
- ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ; 
- ɩɪɨɥɟɬ – 12 ɦ; 
- ɜɵɫɨɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ (ɇɄɉ) – 5,26 ɦ. 

 2.2 Ɋɚɫɱɟɬ ɪɚɛɨɱɟɝɨ ɧɚɫɬɢɥɚ 

ɇɚɢɛɨɥɶɲɢɣ ɩɪɨɥɟɬ ɡɞɚɧɢɹ – 12 ɦ. Ɂɞɚɧɢɟ ɜ ɩɥɚɧɟ ɩɨ ɪɚɡɛɢɜɨɱɧɵɦ 
ɨɫɹɦ 29,7ɯ17,7 ɦ. ɋɬɟɧɵ – ɞɟɪɟɜɹɧɧɵɣ ɤɚɪɤɚɫ. ȼɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ ɨɬ 
ɱɢɫɬɨɝɨ ɩɨɥɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ, ɫɨɫɬɚɜɥɹɟɬ ɨɬ 2,41 
ɞɨ 5,24 ɦ. ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɞɨɳɚɬɵɟ ɛɚɥɤɢ. 
Ʉɪɨɜɥɹ ɷɤɫɩɥɭɚɬɢɪɭɟɦɚɹ – ɞɟɪɟɜɹɧɧɵɣ ɧɚɫɬɢɥ ɩɨ ɞɟɪɟɜɹɧɧɨɣ ɨɛɪɟɲɟɬɤɟ 
ɢɡ ɞɨɫɨɤ ɩɨ ȽɈɋɌ 8486-86 ɫɟɱɟɧɢɟɦ 32ɯ100ɦɦ, ɉȼɏ ɦɟɦɛɪɚɧɚ 
LOGICROOF V-GR FB 1,5ɦɦ, Ɉɋɉ (Ɉɋɉ-3, ɒ ȽɈɋɌ Ɋ 56309-2014), 
Ƚɢɞɪɨ-ɜɟɬɪɨɡɚɳɢɬɚ, ɪɟɣɤɚ, ɥɚɝɢ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɭɬɟɩɥɢɬɟɥɟɦ 
ROCKWOOL ɊɍɎ ȻȺɌɌɋ ɨɩɬɢɦɚ – 200 ɦɦ, ɩɚɪɨɢɡɨɥɹɰɢɹ, Ɉɋɉ (Ɉɋɉ-
3, ɒ ȽɈɋɌ Ɋ 56309-2014). ɒɚɝ ɛɚɥɨɤ – 1,5 ɦ. ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ – III, 
ɫɨɝɥɚɫɧɨ [11, ɩɪɢɥɨɠɟɧɢɟ ɀ, ɤɚɪɬɚ 1] –       s0 = 1,5 ɤɉɚ. ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ 
– III  [12, ɩɪɢɥɨɠɟɧɢɟ ɀ, ɤɚɪɬɚ 3] - ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ (ɧɨɪɦɚɬɢɜɧɨɟ 
ɡɧɚɱɟɧɢɟ) – w0 = 0,38 ɤɉɚ, ɫɨɝɥɚɫɧɨ [12, ɬɚɛɥɢɰɚ 11.1]. ɍɪɨɜɟɧɶ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ – II [25, ɪɚɡɞɟɥ 9]. ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ 

– IV, ɫɨɝɥɚɫɧɨ [26, ɬɚɛɥɢɰɚ 6.1]. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ γn=1,0 ɩɨ [25]. 
 

ɋɯɟɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɪɚɡɪɟɡɚ ɡɞɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɡɞɚɧɢɹ 
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2.2.1 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɧɚɫɬɢɥ 

Ɍɚɛɥɢɰɚ 1. ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ 1 ɦ2 ɩɨɤɪɵɬɢɹ 

 
Ɂɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ ɤɪɨɜɥɢ 

ɨɩɪɟɞɟɥɹɟɦ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 8.3 ɋɉ20.13330.2016. 
ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɦ ɫɨɝɥɚɫɧɨ ɋɉ20.13330.2016. 
S – ɧɨɪɦɚɬɢɜɧɚɹ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɧɟɝɚ ɢ ɜɟɬɪɚ, ɟɫɥɢ ɩɨɫɥɟɞɧɹɹ 

ɫɨɜɩɚɞɚɟɬ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɫ ɩɟɪɜɨɣ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɪɨɟɤɰɢɢ, ɇ/ɦ2;  ݈ − ɧɚɢɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ ɜ ɩɥɚɧɟ. 

ɋɧɟɝɨɜɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ܵ଴ , ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 

S0=ce ∙ct ∙∙ Sg,             
(2.1) 

 

ɝɞɟ   gS – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ; 
 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 

ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ; 
tɫ - ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ; 

ɗɥɟɦɟɧɬ ɇɨɪɦ. 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

 ௙𝑖 Ɋɚɫɱёɬɧɚɹߛ
ɧɚɝɪɭɡɤɚ,  
ɤɇ/ɦ2 

ɉɨɫɬɨɹɧɧɵɟ: 
1. Ⱦɟɪɟɜɹɧɧɵɣ ɧɚɫɬɢɥ ɢɡ ɞɨɫɨɤ ɩɨ 
ȽɈɋɌ 8486-86 ɫɟɱɟɧɢɟɦ 32ɯ100ɦɦ;  
2. ɉȼɏ ɦɟɦɛɪɚɧɚ LOGICROOF V-GR 
FB 1,5ɦɦ; 
3. Ɉɋɉ (Ɉɋɉ-3, 18 ɦɦ ɒ            
ȽɈɋɌ Ɋ 56309-2014); 
4. Ƚɢɞɪɨ-ɜɟɬɪɨɡɚɳɢɬɚ 1,5 ɦɦ;  
5. Ʌɚɝɢ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɭɬɟɩɥɢɬɟɥɟɦ 
ROCKWOOL ɊɍɎ ȻȺɌɌɋ         
ɨɩɬɢɦɚ – 200 ɦɦ; 
6. ɉɚɪɨɢɡɨɥɹɰɢɹ 0,2 ɦɦ; 
7. Ɉɋɉ (Ɉɋɉ-3, 12 ɦɦ ɒ             
ȽɈɋɌ  Ɋ 56309-2014). 

 
0,16 
 
 
0,013 
 
0,144 
 
0,006 
 
0,182 
 
0,015 
0,096 

 
1,1 
 

 
1,1 
 
1,1 
 
1,1 
 
1,1 
 
1,1 
1,1 

 
0,176 

 
 
0,014 
 
0,158 
 
0,007 

 
0,2 
 
0,017 
0,106 

ɂɬɨɝɨ: 0,616  0,678 
ȼɪɟɦɟɧɧɵɟ: 
1. ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ; 
2. ɇɚɝɪɭɡɤɚ ɨɬ ɥɸɞɟɣ 

 
1,335 
5,0 

 
1,4 
1,2 

 
1,869 
6 

ɂɬɨɝɨ: 6,951  8,547 
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ɜɫ  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
ɫe = (1,4-0,4∙ √݇) ∙(0,8+0,002∙lc),              

(2.2) 
 
ɝɞɟ    k - ɤɨɷɮɮɢɰɢɟɧɬ [ɋɉ 20.13330.2016 ɬɚɛɥɢɰɚ 11.2]; 

lc – ɯɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 

lc = 2∙b - 
௕మ௟ ,               

(2.8) 
 

ɉɪɢɧɢɦɚɟɦ: b=17,7 ɦ; l=27,7 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.8), ɩɨɥɭɱɚɟɦ  

 

lc = 2∙17,7 - 
ଵ଻,଻మଶ଻,଻  =24,09 ɦ.                                                                                

 
ɉɪɢɧɢɦɚɟɦ: k=0,75; lc = 24,09 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.7), ɩɨɥɭɱɚɟɦ  

 

ɫe = (1,4-0,4∙ √Ͳ,͹ͷ) ∙(0,8+0,002∙24,09) = 0,89 .                                        
 

ɉɪɢɧɢɦɚɟɦ: Sg = 1,5 ɤɉɚ; tɫ =1; =1; ce =0,89 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.6), ɩɨɥɭɱɚɟɦ 

 
S0 = Ͳ,ͺͻ ∙ 1,5 ∙ ͳ ∙ ͳ  = 1,335  ̱ ʜ ˏଶ⁄  .                                                       

 
ɋɧɟɝɨɜɚɹ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ S, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 
S = ɣ௙ ∙  ܵ଴,                                                                                            (2.9) 

 
ɝɞɟ    ɣ௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; ܵ଴-ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.3). 
ɉɪɢɧɢɦɚɟɦ: ܵ଴= 1,335  ɤɇ/ɦ2; ɣ௙= 1,4. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.9), ɩɨɥɭɱɚɟɦ 

 
S =ͳ,͵͵ͷ  ∙ ͳ,Ͷ = 1,869 ̱ ʜ ˏଶ⁄  .                         
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ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɵ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ 1 ɦ2 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɩɨɤɪɵɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ˏ௡ݍ  = ௤೙+௣೙భబబబೖˏ·೗ −ଵ,                                                                                                  (1.4) 

 
ɝɞɟ  ݍ௡ – ɩɨɫɬɨɹɧɧɚɹ ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ 

ɨɬ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɵ ɜɵɲɟɥɟɠɚɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɧɚɫɬɢɥɨɜ, ɭɬɟɩɥɢɬɟɥɹ, 
ɤɪɨɜɥɢ ɢ ɞɪ.), ɤɝɫ/ɦ2; ݌௡ – ɧɨɪɦɚɬɢɜɧɚɹ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɧɟɝɚ ɢ ɥɸɞɟɣ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ      
1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ, ɤɝɫ/ɦ2;  ݇ˏ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɛɫɬɜɟɧɧɭɸ ɦɚɫɫɭ ɤɨɧɫɬɪɭɤɰɢɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɬɢɩɚ [13, ɬɚɛɥ.9]; ݈ – ɩɪɨɥɟɬ ɡɞɚɧɢɹ, ɦ. 

ɉɪɢɧɢɦɚɟɦ ݍ௡ = ͸͸,ͳ ɤɝɫ/ɦ2; ݌௡ = ͸ͲͲ ɤɝɫ/ɦ2; ݇ˏ = ʹ; ݈ = ͳʹ ɦ. 
ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (1.4) ɩɨɥɭɱɚɟɦ: ݍ௡ˏ = ଺଺,ଵ +଺଴଴భబబబమ·భమ −ଵ = ͳ͸,͵ͺ ˍˆ˔/ˏଶ = Ͳ,ͳ͸͹ ˍʜ/ˏଶ.       

                
Ɋɚɫɱɟɬ ɪɚɛɨɱɟɝɨ ɧɚɫɬɢɥɚ ɧɚ ɩɟɪɜɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɨɬ ɧɨɪɦɚɥɶɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɚɝɪɭɡɤɢ. 
 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɧɚɫɬɢɥɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2  
 

 
 

Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɧɚɫɬɢɥɚ 
 
ɉɨɥɧɚɹ ɥɢɧɟɣɧɚɹ ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɚɛɨɱɢɣ ɧɚɫɬɢɥ 

g1, ɤɇ/ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
g1 = (s + g+ q) · bɧ · γɧ,                                                                      (2.5) 
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ɝɞɟ γɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ; 
s – ɪɚɫɱɟɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɤ ɩɥɨɫɤɨɫɬɢ ɩɨɤɪɵɬɢɹ, 

ɤɉɚ; g – ɪɚɫɱɟɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɇ/ ɦ2; 
q – ɪɚɫɱɟɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɝɪɭɡɤɢ ɨɬ ɥɸɞɟɣ ɤ ɩɥɨɫɤɨɫɬɢ ɩɨɤɪɵɬɢɹ; 
bɧ – ɪɚɫɱɟɬɧɚɹ ɩɨɥɨɫɚ. 
ɉɪɢɧɢɦɚɟɦ: γɧ =1,0, ɫɨɝɥɚɫɧɨ [25]; s = 1,869 ɤɉɚ, ɫɨɝɥɚɫɧɨ [11];                         

g = 0,678 ɤɇ/ ɦ2, ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 2.1; bɧ = 1 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.5), ɩɨɥɭɱɚɟɦ  
 
g1 = (1,869 + 0,678+6) · 1 · 1,0 = 8,547 ɤɇ/ɦ. 
 
ɉɪɢɧɢɦɚɟɦ ɲɚɝ ɪɚɫɫɬɚɧɨɜɤɢ ɩɪɨɝɨɧɨɜ Bɩɪ = 0,6 ɦ. 
Ɋɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɧɚɫɬɢɥɟ ɨɬ ɩɟɪɜɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ Ɇ1, ɤɇ · ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 Mଵ = ୥భ·B˒˓మ଼                                                                                                                   

(2.6) 
 
ɝɞɟ g1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.5); Bɩɪ – ɲɚɝ ɪɚɫɫɬɚɧɨɜɤɢ ɩɪɨɝɨɧɨɜ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: g1 = 8,547 ɤɇ/ɦ, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ ɮɨɪɦɭɥɟ (2.5);              

Bɩɪ = 0,6 ɦ.   
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.6), ɩɨɥɭɱɚɟɦ  
 Mଵ = ଼,ହସ଻·଴,଺మ଼ = Ͳ,͵ͺͶ ˍʜ · ˏ.  
 
ɗɩɸɪɚ ɪɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɧɚɫɬɢɥɟ ɨɬ ɩɟɪɜɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɧɚɝɪɭɡɨɤ Ɇ1, ɤɇ · ɦ,  
 
 

 
 
 

Ɋɢɫɭɧɨɤ 2.3 - Ɋɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɧɚɫɬɢɥɟ ɨɬ ɩɟɪɜɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ Ɇ1, ɤɇ · ɦ.  

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɛɨɱɟɝɨ 

ɧɚɫɬɢɥɚ ɲɢɪɢɧɨɣ bɧ = 1,0 ɦ ɢ ɬɨɥɳɢɧɨɣ δɪ.ɧ. = 0,033 ɦ. 
Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ W, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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u 

 W = bː·δ˓.ːమ଺                                                                                                   (2.7) 

 
ɝɞɟ bɧ – ɲɢɪɢɧɚ ɪɚɛɨɱɟɝɨ ɧɚɫɬɢɥɚ, ɦ; δɪ.ɧ. – ɬɨɥɳɢɧɚ ɪɚɛɨɱɟɝɨ ɧɚɫɬɢɥɚ, 

ɦ. 
 
Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ J, ɦ-4, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܬ  = bː·δ˓.ːయଵଶ                                                                                                   (2.7) 

 
ɝɞɟ bɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); δɪ.ɧ. – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7). 
ɉɪɢɧɢɦɚɟɦ: bɧ = 1,0 ɦ, δɪ.ɧ. = 0,033 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (2.7) ɢ (2.8), ɩɨɥɭɱɚɟɦ 
 W = ଵ,଴·଴,଴ଷଷమ଺  = 0,00018 ɦ3, 

ܬ  = ଵ,଴·଴,଴ଷଷయଵଶ  = 2,9 · 10 -6  ɦ4. 

 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɧɚɫɬɢɥɚ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
M1 < R ,                                                                                               (2.9) 
W 
 
ɝɞɟ Ru – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ, Ɇɉɚ; Ɇ1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ 

ɮɨɪɦɭɥɟ (2.6); 
W – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
ɉɪɢɧɢɦɚɟɦ: Ɇ1 = Ͳ,Ͳ͵͸  ɤɇɦ; W = 1,8 · 10-4 ɦ3, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ 

ɮɨɪɦɭɥɚɦ (2.6) ɢ (2.7); Ru = 13 Ɇɉɚ, ɫɨɝɥɚɫɧɨ [28]. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.9), ɩɨɥɭɱɚɟɦ 
 

 
୑భW  =  ଴,ଷ଼ସ ଵ,଼ · ଵ଴−ర = ʹ,ͳʛʞ˃ , 
 
2,1 Ɇɉɚ < 13 Ɇɉɚ.   
 
Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɢɬ 83 %. 
 
ɉɪɨɝɢɛ ɧɚɫɬɢɥɚ f, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɞɥɹ ɞɜɭɯɩɪɨɥɟɬɧɨɣ ɧɟɪɚɡɪɟɡɧɨɣ 

ɛɚɥɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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 ݂ = ଶ,ଵଷଷ଼ସ · ୥భ·B˒˓రE ·J                                                                                            

(2.10) 
 
ɝɞɟ ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɞɪɟɜɟɫɢɧɵ ɩɪɢ ɪɚɫɱɟɬɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ 

ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɜɬɨɪɨɣ ɝɪɭɩɩɵ; 
g1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.5); Bɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6);          

J – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.8). 
ɉɪɢɧɢɦɚɟɦ: g1 = 8,547  ɤɇ/ɦ, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ ɮɨɪɦɭɥɟ (2.9);                

Bɩɪ = 0,6 ɦ; 
J = 2,9 · 10 -6 ɦ4, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ ɮɨɪɦɭɥɟ (2.1.8); ȿ =10*1010 ɉɚ, 

ɫɨɝɥɚɫɧɨ [28, ɩ. 5.3]. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.11), ɩɨɥɭɱɚɟɦ 
 ݂ =  ʹ,ͳ͵͵ͺͶ ·  ͺ,ͷͶ͹ · ͳͲଷ  · ሺͲ,͸ሻସͳͲ · ͳͲଵ଴ · ʹ,ͻ ·  ͳͲ−଺     = Ͳ,ͲͲͲͳͻ ˏ  

 
ɉɪɨɝɢɛ ɧɚɫɬɢɥɚ ɫɪɚɜɧɢɜɚɟɦ ɫ ɩɪɟɞɟɥɶɧɵɦ ɞɨɩɭɫɬɢɦɵɦ 

ɩɪɨɝɢɛɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
f ≤ fu,                                                                                                          (2.12) 
 
ɝɞɟ fu – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɩɪɨɝɢɛ, ɞɥɹ ɩɪɨɥɟɬɚ ɫɨɝɥɚɫɧɨ                        

[12, ɩɪɢɥɨɠɟɧɢɟ ȿ, ɬɚɛɥɢɰɚ ȿ1], ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݂ ௨ =  ଵଵହ଴ ݈,                                                                                                (2.13) 

 
ɝɞɟ l – ɞɥɢɧɚ ɩɪɨɥɟɬɚ ɧɚɫɬɢɥɚ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: l = 0,6 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.13), ɩɨɥɭɱɚɟɦ 
 ݂ ௨ =  ଵଵହ଴ · Ͳ,͸ = 0,004 ɦ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.12), ɩɨɥɭɱɚɟɦ Ͳ,ͲͲͲͳͻ ɦ < 0,004 ɦ. 
 

2.1.2 Ɋɚɫɱɟɬ ɪɚɛɨɱɟɝɨ ɧɚɫɬɢɥɚ ɧɚ ɜɬɨɪɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɨɬ 
ɧɨɪɦɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɚɝɪɭɡɤɢ 

ɉɪɢ ɨɞɢɧɚɪɧɨɦ ɧɚɫɬɢɥɟ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɣ ɝɪɭɡ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɧɚ ɲɢɪɢɧɭ 1 ɦ. 

ɇɚɝɪɭɡɤɚ ɧɚ ɧɚɫɬɢɥ NP, ɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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˒p 

 Np =  ୒·ଵ,ଶଵ,଴ ,                                                                                                (2.14) 

 
ɉɪɢɧɢɦɚɟɦ: N = 1000 ɇ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.14), ɩɨɥɭɱɚɟɦ 
 Np =  ଵ଴଴଴·ଵ,ଶଵ,଴  = 1200ɇ. 
 
Ɋɚɫɱɟɬɧɚɹ ɥɢɧɟɣɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩ.ɦ. ɧɚɫɬɢɥɚ g2, ɤɇ/ɦ, ɨɬ ɞɟɣɫɬɜɢɹ 

ɬɨɥɶɤɨ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
g2 = g ·bɧ · γɧ,                                                                                      (2.15) 
 
ɝɞɟ g – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.5); bɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6);          

γɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.5). 
ɉɪɢɧɢɦɚɟɦ: g = 0,678 ɤɇ, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɜ ɬɚɛɥɢɰɟ 2.1; γɧ = 1,0, 

ɫɨɝɥɚɫɧɨ [25]; bɧ = 1 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.15), ɩɨɥɭɱɚɟɦ  
 
g2 = 0,678· 1,0 · 1,0 = 0,678 ɤɇ/ɦ. 
 
Ɋɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɟɦɵɣ ɦɨɦɟɧɬ ɜ ɧɚɫɬɢɥɟ ɨɬ ɜɬɨɪɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 

Ɇ2, ɤɇ · ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
M2 = 0,0703   · g2 · B2 + 0,207 · NP · Bɩp,                                              (2.16) 
 
ɝɞɟ g2 – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (2.15); Bɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (2.15);        

NP – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (2.14). 
ɉɪɢɧɢɦɚɟɦ: Bɩɪ = 0,6 ɦ; g2 = 0,678 ɤɇ/ɦ, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ ɮɨɪɦɭɥɟ 

(2.14); NP = 1200 ɇ, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ ɮɨɪɦɭɥɟ (2.15). 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.16), ɩɨɥɭɱɚɟɦ  
 
Ɇ2 = 0,0703 · 0,678 · 0,62 + 0,207 · 1,2 · 0,6 = 0,178 ɤɇ ·ɦ. 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɧɚɫɬɢɥɚ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 ୑మௐ < ܴ௨ · ݉௡                                                                                               (2.17) 

 
ɝɞɟ mɧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɫɬɶ ɦɨɧɬɚɠɧɨɣ 

ɧɚɝɪɭɡɤɢ; Ɇ2 – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (2.16); 
Ru – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (2.9); W – ɬɨ ɠɟ, ɱɬɨ ɢ ɮɨɪɦɭɥɟ (2.7). 
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ɉɪɢɧɢɦɚɟɦ: mɧ = 1,2, ɫɨɝɥɚɫɧɨ [28, ɬɚɛɥɢɰɚ 8]; Ru = 13 Ɇɉɚ, ɫɨɝɥɚɫɧɨ 
[28]; W = ͳͺ ·  ͳͲ−଺  ɫɦ-4, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ ɮɨɪɦɭɥɟ (2.7); Ɇ2 = 0,17 ɤɇ ·ɦ, 
ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ ɮɨɪɦɭɥɟ (2.16). 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.17), ɩɨɥɭɱɚɟɦ 
 ୑మௐ =  ଴,ଵ଻଼ଵ,଼ · ଵ଴−ర  =  9,88 Ɇɉɚ,  
 ܴ௨ · ݉௡ = 13 · 1,2 = 15,6 Ɇɉɚ, 
 
9,88 Ɇɉɚ  < 15,6 Ɇɉɚ. 
 
Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 40 %. 
 
ȼɵɜɨɞ 
 
ɀɟɫɬɤɨɫɬɶ ɢ ɩɪɨɱɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɧɚɫɬɢɥɚ ɨɬ ɩɟɪɜɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 

ɨɛɟɫɩɟɱɟɧɚ. ɉɪɨɱɧɨɫɬɶ ɧɚɫɬɢɥɚ ɨɬ ɜɬɨɪɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɨɛɟɫɩɟɱɟɧɧɚ. 
 

2.2 Ɋɚɫɱɟɬ ɛɚɥɨɤ ɧɚɫɬɢɥɚ 

2.2.1 ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɛɚɥɨɤ ɧɚɫɬɢɥɚ 

Ȼɚɥɤɢ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɡ ɞɨɫɨɤ, ɩɨɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɟɛɪɨ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɩɨ ɨɞɧɨɩɪɨɥɟɬɧɨɣ ɲɚɪɧɢɪɧɨ-ɨɩɟɪɬɨɣ ɫɬɚɬɢɱɟɫɤɨɣ ɫɯɟɦɟ. Ɉɛɳɢɣ ɜɢɞ ɢ 
ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɛɚɥɨɤ ɢɡ ɞɨɫɨɤ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ                                  
ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɚɹ + ɜɪɟɦɟɧɧɚɹ ɤ ɛɚɥɤɢ ɧɚɫɬɢɥɚ 

 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɥɟɬ ɩɪɨɝɨɧɨɜ l = 1,5 ɦ. 
ɉɪɢ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɩɪɨɝɨɧɚɦɢ ȼɩɪ = 0,6 ɦ, ɥɢɧɟɣɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ 

ɩɪɨɝɨɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
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- ɧɨɪɦɚɬɢɜɧɚɹ 
˓୦˒ݍ  =  qː  ·  Bɩɪ · yː,                                                                                    (2.19) 
 
- ɪɚɫɱɟɬɧɚɹ  
 
qɩɪ = q · ȼɩɪ · γɧ,                                                                                        (2.20) 
 
ɝɞɟ qɧ –  ɢɡ ɬɚɛɥɢɰɵ 2.1.1;  
γɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.5);  
Bɩɪ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6); 
q – ɢɡ ɬɚɛɥɢɰɵ 2.1.1; 
ɉɪɢɧɢɦɚɟɦ                     
γɧ = 1,0, ɫɨɝɥɚɫɧɨ [25];  
Bɩɪ = 0,6 ɦ;  
qn = 6,951 ɤɇ/ɦ2; 
q = 8,547 ɤɇ/ɦ2; 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɜ ɬɚɛɥɢɰɟ 2.1.1. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.19), ɩɨɥɭɱɚɟɦ 
 
˓୦˒ݍ   = 6,951 · 0,6 · 1,0 = 4,17 ɤɇ/ɦ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.20), ɩɨɥɭɱɚɟɦ  
 
qɩɪ = 8,547 · 0,6 · 1,0 = 5,128 ɤɇ/ɦ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɜɵɩɨɥɧɟɧɨ ɜ ɩɪɨɝɪɚɦɦɟ SCAD. ɒɢɪɢɧɚ ɝɪɭɡɨɜɨɣ 

ɩɥɨɳɚɞɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɲɚɝɭ ɛɚɥɨɤ ɧɚɫɬɢɥɚ Bɝɪ = 0,6ɦ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜ 
ɩɪɨɝɪɚɦɦɟ SCAD ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.3. Ɂɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ɩɪɨɝɢɛɚ  ݂ = ͳ,Ͳͻ ˏˏ = Ͳ,ͲͲͳˏ, ɩɨɥɭɱɟɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 
ɪɢɫɭɧɨɤ 2.4. Ɂɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ɦɨɦɟɧɬɚ M1 = 1,55 ɤɇ/ɦ, ɩɨɥɭɱɟɧɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD ɪɢɫɭɧɨɤ 2.5. Ɂɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ 
ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz = 4,14 ɤɇ, ɩɨɥɭɱɟɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 
SCAD ɪɢɫɭɧɨɤ 2.6. 
 

 
 

Ɋɢɫɭɧɨɤ 2.3 - Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɛɚɥɤɭ 
ɧɚɫɬɢɥɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 
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Ɋɢɫɭɧɨɤ 2.4 - Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ  ݂ ௨ 
 
 

 
 
Ɋɢɫɭɧɨɤ 2.5 – Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ M1 
 

 
 

Ɋɢɫɭɧɨɤ 2.6 - ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚ Qz 
 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɥɨɤ ɧɚɫɬɢɥɚ 
ɲɢɪɢɧɨɣ bɧ = 0,44 ɦ ɢ ɜɵɫɨɬɨɣ ɫɟɱɟɧɢɹ hɛ.ɧ. = 0,195 ɦ. 

Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ W, ɦ3, ɢ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y   ܬ,  ɦ4,  ɛɵɥɢ ɜɡɹɬɵ ɢɡ ɩɪɨɝɪɚɦɦɵ SCAD.   

 W =  2,78 · 10-4 ɦ3, 
ܬ  = 2,718 · 10-6  ɦ4. 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɧɚɫɬɢɥɚ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 
M1 < Ru ,                                                                                                  (2.21) 
W 
 
ɝɞɟ Ru – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ, Ɇɉɚ;  
Ɇ1 – ɡɧɚɱɟɧɢɟ ɩɨɥɭɱɟɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD; 
W – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
ɉɪɢɧɢɦɚɟɦ: Ɇ1 = Ͳ,Ͳ͵͸  ɤɇɦ; W = 2,78 · 10-4 ɦ3, ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɩɨ 

ɮɨɪɦɭɥɚɦ (2.6) ɢ (2.7); Ru = 13 Ɇɉɚ, ɫɨɝɥɚɫɧɨ [28]. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.9), ɩɨɥɭɱɚɟɦ 
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୑భW  =  ଵ,ହହ  ଶ,଻଼ · ଵ଴−భ = ͷ,ͷ͹ ʛʞ˃ , 
 
5,57 Ɇɉɚ < 13 Ɇɉɚ. 
 
Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɢɬ 57 %. 
 
ɉɪɨɝɢɛ ɧɚɫɬɢɥɚ ɫɪɚɜɧɢɜɚɟɦ ɫ ɩɪɟɞɟɥɶɧɵɦ ɞɨɩɭɫɬɢɦɵɦ

 ɩɪɨɝɢɛɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
f ≤ fu,                                                                                                          (2.22) 
 
ɝɞɟ fu – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɩɪɨɝɢɛ, ɞɥɹ ɩɪɨɥɟɬɚ ɫɨɝɥɚɫɧɨ                         

[12, ɩɪɢɥɨɠɟɧɢɟ ȿ, ɬɚɛɥɢɰɚ ȿ1], ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݂ ௨ =  ଵଵହ଴ ݈,                                                                                                 
(2.23)

ɝɞɟ l – ɞɥɢɧɚ ɩɪɨɥɟɬɚ ɧɚɫɬɢɥɚ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: l = 1,5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.23), ɩɨɥɭɱɚɟɦ 
 ݂ ௨ =  ଵଵହ଴ · ͳ,ͷ = 0,01 ɦ.

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.22), ɩɨɥɭɱɚɟɦ                                           Ͳ,ͲͲͳ ɦ < 0,01 ɦ. 

2.3 Ɋɚɫɱɟɬ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ  

Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤ. ɉɪɨɥɟɬ ɡɞɚɧɢɹ 12 ɦ; ɜɵɫɨɬɚ ɞɨ 
ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ 5,26 ɦ; ɲɚɝ ɤɨɥɨɧɧ 1,5 ɦ; ɞɥɢɧɚ ɡɞɚɧɢɹ 
27,7 ɦ. 
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Ɋɢɫɭɧɨɤ 2.7 –  ɋɯɟɦɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɜɵɩɨɥɧɟɧɨ ɜ ɩɪɨɝɪɚɦɦɟ SCAD. ɒɚɝ ɩɪɢɥɨɠɟɧɢɹ ɫɢɥɵ 

P – ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɲɚɝɭ ɛɚɥɨɤ ɧɚɫɬɢɥɚ Bɛɧ = 0,6ɦ. 
Ȼɚɥɤɢ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɤɥɟɟɞɨɳɚɬɵɟ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɨɞɧɨɩɪɨɥɟɬɧɨɣ 

ɲɚɪɧɢɪɧɨ-ɨɩɟɪɬɨɣ ɫɬɚɬɢɱɟɫɤɨɣ ɫɯɟɦɟ. Ɉɛɳɢɣ ɜɢɞ ɢ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɛɚɥɨɤ 
ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7.  

 
Ʉɨɥɨɧɧɭ ɩɪɨɟɤɬɢɪɭɟɦ ɤɥɟɟɞɨɳɚɬɨɣ ɢɡ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɵ ɜɬɨɪɨɝɨ ɫɨɪɬɚ.  

 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ. 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɞɥɹ ɤɨɥɨɧɧ   = 120 [3, ɬɚɛɥɢɰɚ 16]. Ⱦɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɠɟɫɬɤɨɫɬɢ ɫ ɧɟɤɨɬɨɪɨɣ ɞɨɥɟɣ ɡɚɩɚɫɚ ɩɪɢɧɢɦɚɟɦ ɝɢɛɤɨɫɬɶ               
 = 110. 

 
Ƚɢɛɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɰɟɥɶɧɨɝɨ ɫɟɱɟɧɢɹ  𝜆௫,௬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜆௫ = ଶ,ଶ∙ு௥ೣ = ଶ,ଶ∙ு଴,ଶ଼ଽ∙ℎೖ,                                                                                  (2.27) 

 𝜆௬ = ு௥೤ = ு଴,ଶ଼ଽ∙௕ೖ ,                                                                                       
(2.28) 

 
ɝɞɟ H – ɜɵɫɨɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ, ɦ; 

rx,y – ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɦ; 
hɤ – ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ, ɦ; 
bɤ – ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ, ɦ. 
ɉɪɟɨɛɪɚɡɭɹ ɮɨɪɦɭɥɵ (2.27) ɢ (2.28), ɩɨɥɭɱɚɟɦ 
 




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ℎ௞ =  ଶ,ଶ∙ு଴,ଶ଼ଽ∙ଵଵ଴ = ுଵସ,ସହ,                                                                               (2.29) 

 ܾ௞ =  ு଴,ଶ଼ଽ∙ଵଵ଴ = ுଷଵ,଻ଽ,                                                                                 

(2.30) 
 
ɉɪɢɧɢɦɚɟɦ H = 5,26 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.58) ɢ (3.59), ɩɨɥɭɱɚɟɦ 
 ℎ௞ = ͷ,ʹ͸ͳͶ,Ͷͷ = Ͳ,͵͸ ˏ;  
 ܾ௞ = ͷ,ʹ͸͵ͳ,͹ͻ = Ͳ,ͳ͸ͷ ˏ. 
 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɥɨɧɧ ɞɨɫɤɢ 200 ɯ 40 ɦɦ. ɉɨɫɥɟ 

ɮɪɟɡɟɪɨɜɚɧɢɹ ɢ ɭɫɭɲɤɢ ɲɢɪɢɧɚ ɞɨɫɨɤ ɫɨɫɬɚɜɢɬ 200 - 10 = 190 ɦɦ. Ɍɨɥɳɢɧɚ 
ɞɨɫɨɤ ɩɨɫɥɟ ɮɪɟɡɟɪɨɜɚɧɢɹ ɡɚɝɨɬɨɜɨɱɧɵɯ ɛɥɨɤɨɜ ɛɭɞɟɬ 33 ɦɦ (ɫ ɭɱɟɬɨɦ 
ɩɪɢɩɭɫɤɚ ɧɚ ɮɪɟɡɟɪɨɜɚɧɢɟ 7 ɦɦ). ɋ ɭɱɟɬɨɦ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɵ ɞɨɫɨɤ ɩɨɫɥɟ 
ɮɪɟɡɟɪɨɜɚɧɢɹ ɜɵɫɨɬɚ ɢ ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧ ɛɭɞɭɬ hɤ = 11·33 = 363 ɦɦ; bk= 
190 ɦɦ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɦɭ. 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɦɵ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.12.  
Ɋɚɫɱɟɬɧɵɣ ɩɪɨɥɟɬ ɛɚɥɤɢ L0 = 12,0 ɦ. 
ɋɧɟɝɨɜɭɸ ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ ɩɪɢɧɢɦɚɟɦ S = 1,869 ̱ʜ ˏଶ⁄ . 

ɉɨɫɬɨɹɧɧɭɸ ɧɚɝɪɭɡɤɭ ɪɚɫɱɟɬɧɭɸ ɨɬ ɜɟɫɚ ɩɨɤɪɵɬɢɹ ɢ ɛɚɥɨɤ ɧɚɫɬɢɥɚ  
0,678 ̱ ʜ ˏଶ⁄ , [ɬɚɛɥɢɰɚ 1].  

Ʉɪɚɬɤɨɜɪɟɦɟɧɧɭɸ ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɥɸɞɟɣ ɩɪɢɧɢɦɚɟɦ           
6,0  ̱ ʜ ˏଶ⁄  , [ɬɚɛɥɢɰɚ 1]. 

 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ.  
ȼɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɨɝɥɚɫɧɨ [4, ɩ. 11.1]. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 

ɨɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.13. 
Ɍɚɤ ɤɚɤ ɦɟɫɬɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɹɜɥɹɟɬɫɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɞɥɹ ɤɨɬɨɪɨɝɨ             

w0 = 0,38 ɤɉɚ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ. Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɝɥɚɫɧɨ, ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɫ1 = 0,8, ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫ2 = 
0,5. Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɜɵɫɨɬɟ k = 
0,65 ɞɥɹ ɱɚɫɬɢ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ ɞɨ 5,26 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ; k = 0,65 ɞɥɹ 
ɱɚɫɬɢ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ ɞɨ 5,26 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ.  
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Ɋɚɫɱɟɬɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɜɵɫɨɬɟ 
ɤɨɥɨɧɧɵ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɞɥɹ ɱɚɫɬɢ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ ɞɨ 5,26 ɦ 𝑤௠ ˃ˍ˕ଵ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝑤௠ ˃ˍ˕ଵ = 𝑤଴ ∙ ݇ ∙ ܿ௘ ∙ ௙ߛ ,                                                                            
(2.31) 
 
ɝɞɟ    w0 – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɉɚ; 

k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ 
ɜɵɫɨɬɟ; 

ɫɟ - ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɧɟɲɧɟɝɨ ɞɚɜɥɟɧɢɹ; ߛ௙ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ: w0 = 0,38 ɤɉɚ; k = 0,65; ɫɟ = 0,8; ߛ௙ = 1,4. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.66), ɩɨɥɭɱɚɟɦ 
 𝑤௠ ˃ˍ˕ଵ = Ͳ,͵ͺ ∙ Ͳ,͸ͷ ∙ Ͳ,ͺ ∙ ͳ,Ͷ = Ͳ,ͳ͸͹ ˍʜ/ˏଶ. 
 
Ɋɚɫɱɟɬɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɜɵɫɨɬɟ 

ɤɨɥɨɧɧɵ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɞɥɹ ɱɚɫɬɢ ɡɞɚɧɢɹ ɜɵɫɨɬɨɣ ɞɨ 5,26 ɦ 𝑤௠ ˑ˕ଵ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑤௠ ˑ˕ଵ = 𝑤଴ ∙ ݇ ∙ ܿ௘ ∙ ௙ߛ ,                                                                              
(2.32) 
 
ɝɞɟ    w0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31); 

k – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31); 
ɫɟ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31); ߛ௙ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.31) 
ɉɪɢɧɢɦɚɟɦ: w0 = 0,38 ɤɉɚ; k = 0,65; ɫɟ = 0,5; ߛ௙ = 1,4. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.31), ɩɨɥɭɱɚɟɦ 
 𝑤௠ ˑ˕ଵ = Ͳ,͵ͺ ∙ Ͳ,͸ͷ ∙ Ͳ,ͷ ∙ ͳ,Ͷ = Ͳ,ͳͲͶ ˍʜˏమ.         
 
Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɬɪɚ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ݍ˃ˍ˕, ɤɇ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˕ˍ˃ݍ  = 𝑤௠ ˃ˍ˕ଵ ∙ ܵ,                                                                                       

(2.33) 
 

ɝɞɟ 𝑤௠ ˃ˍ˕ଵ - ɪɚɫɱɟɬɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨ 
ɜɵɫɨɬɟ ɤɨɥɨɧɧɵ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ; 

S  – ɲɚɝ ɤɨɥɨɧɧ.  
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ɉɪɢɧɢɦɚɟɦ: 𝑤௠ ˃ˍ˕ଵ = 0,167 ɤɇ/ɦ2; S = 1,5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.33), ɩɨɥɭɱɚɟɦ 
˕ˍ˃ݍ  = Ͳ,ͳ͸͹ ∙ ͳ,ͷ = Ͳ,ʹͷ ˍʜ.  
 
Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɬɪɚ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ݍˑ˕, ɤɇ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
˕ˑݍ  = 𝑤௠ ˑ˕ଵ ∙ ܵ,                                                                                          

(2.34) 
 

ɝɞɟ   𝑤௠ ˑ˕ଵ - ɪɚɫɱɟɬɧɚɹ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨ 
ɜɵɫɨɬɟ ɤɨɥɨɧɧɵ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ; 

S  – ɲɚɝ ɤɨɥɨɧɧ. 
ɉɪɢɧɢɦɚɟɦ: 𝑤௠ ˑ˕ଵ = Ͳ,ͳͲͶ ɤɇ/ɦ2; S = 1,5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.34), ɩɨɥɭɱɚɟɦ 
˕ˑݍ  = Ͳ,ͳͲͶ ∙ ͳ,ͷ =  − Ͳ,ͳͷ͸ ˍʜ.  
 
Ɋɚɫɱɟɬ ɪɚɦɵ ɜɟɞɟɦ ɜ ɩɪɨɝɪɚɦɦɟ SCAD. 
 
ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɪɚɦɵ ɢ ɩɨɤɪɵɬɢɹ, ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ – ɪɢɫɭɧɨɤ 2.8. 
 

 
 

Ɋɢɫɭɧɨɤ 2.8 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɢ 
ɩɨɤɪɵɬɢɹ  

 
ɗɩɸɪɵ N, M, Q ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɪɢɫɭɧɨɤ 2.9  

 



 

33 
 

 
 
 
 
 
 

ɚ) 

 
 

ɛ) 
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ɜ) 

 
 

                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 
 

Ɋɢɫɭɧɨɤ 2.9 - ɗɩɸɪɵ N, M, Q ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ  
 

ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ – ɪɢɫɭɧɨɤ 2.10. 
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Ɋɢɫɭɧɨɤ 2.10 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ  
 

 
 
ɗɩɸɪɵ N, M, Q ɨɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɪɢɫɭɧɨɤ 2.11   

 
ɚ) 

 
 

ɛ) 
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ɜ) 
 

 
 

                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 
 

Ɋɢɫɭɧɨɤ 2.11 - ɗɩɸɪɵ N, M, Q ɨɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ  
 

Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɥɸɞɟɣ, ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ – ɪɢɫɭɧɨɤ 2.12. 
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Ɋɢɫɭɧɨɤ 2.12 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɥɸɞɟɣ  

 
 
 
 

ɗɩɸɪɵ N, M, Q ɨɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɪɢɫɭɧɨɤ 2.13 
 
ɚ)   

 
 

ɛ) 
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ɜ) 

 
                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 

 
Ɋɢɫɭɧɨɤ 2.13 - ɗɩɸɪɵ N, M, Q ɨɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ  
 

ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ – ɪɢɫɭɧɨɤ 2.14. 
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Ɋɢɫɭɧɨɤ 2.14 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ  
 

 
ɗɩɸɪɵ N, M, Q ɨɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɪɢɫɭɧɨɤ 2.15 

 
 
 

ɚ) 

 
 

ɛ) 
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ɜ) 

 
 

                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 
 

Ɋɢɫɭɧɨɤ 2.15 - ɗɩɸɪɵ N, M, Q ɨɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ  
 

ɉɟɪɜɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɢ 
ɩɨɫɬɨɹɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ 𝜓ଵ = 0,95 ɪɢɫɭɧɨɤ 2.16. 

 
ɚ) 
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ɛ) 

 

 
 

ɜ) 
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                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 

 
Ɋɢɫɭɧɨɤ 2.16 - ɉɟɪɜɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ 

ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ 𝜓ଵ = 0,95 
 

ȼɬɨɪɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɢ 
ɩɨɫɬɨɹɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ 𝜓ଵ = 0,95 ɪɢɫɭɧɨɤ 2.17. 

 
 
 
 
ɚ) 

 
 

ɛ) 
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ɜ) 

 
 

                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 
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Ɋɢɫɭɧɨɤ 2.17 - ȼɬɨɪɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ 𝜓ଵ = 0,95 

 
 

Ɍɪɟɬɶɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, 
ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ 𝜓ଵ = 0,95 
ɪɢɫɭɧɨɤ 2.18. 

 
ɚ)

 
 
 

 
ɛ) 
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ɜ)  

 
 

                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 
 

Ɋɢɫɭɧɨɤ 2.18 - Ɍɪɟɬɶɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɢ, ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ 𝜓ଵ = 0,95 

 
ɑɟɬɜɟɪɬɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, 

ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ 𝜓ଵ = 0,95 
ɪɢɫɭɧɨɤ 2.19. 

 
 

ɚ) 
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ɛ) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɜ) 
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                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 
 

Ɋɢɫɭɧɨɤ 2.19 - ɑɟɬɜɟɪɬɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ 
ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɨɱɟɬɚɧɢɣ 𝜓ଵ = 0,95 

 
ɉɹɬɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ ɜɟɬɪɨɜɨɣ, ɫɧɟɝɨɜɨɣ 

ɧɚɝɪɭɡɤɢ, ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ    𝜓ଵ = 0,95 ɪɢɫɭɧɨɤ 2.20. 
 

ɚ) 

 
 
 
 
 
 
 
 

ɛ) 
 

 
ɜ) 
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                         ɚ - ɷɩɸɪɚ N; ɛ - ɷɩɸɪɚ Ɇ; ɜ - ɷɩɸɪɚ Q. 

 
Ɋɢɫɭɧɨɤ 2.20 -  ɉɹɬɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ N, M, Q ɨɬ ɜɟɬɪɨɜɨɣ, 

ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɨɱɟɬɚɧɢɣ    𝜓ଵ = 0,95 

ɉɪɨɝɢɛ ɩɪɢ ɩɹɬɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ, ɨɬ ɜɟɬɪɨɜɨɣ, ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, 
ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ    𝜓ଵ = 0,95 
ɪɢɫɭɧɨɤ 2.21. 

 

 
 

Ɋɢɫɭɧɨɤ 2.21 -  ɉɪɨɝɢɛ ɪɚɦɵ ɩɪɢ ɩɹɬɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ, ɨɬ 
ɜɟɬɪɨɜɨɣ, ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɫ ɭɱɟɬɨɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɱɟɬɚɧɢɣ    𝜓ଵ = 0,95 

 
Ɋɚɫɱɟɬ ɝɥɚɜɧɨɣ ɛɚɥɤɢ  
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Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɜɵɩɨɥɧɟɧɨ ɜ ɩɪɨɝɪɚɦɦɟ SCAD. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɦ 
ɩɨ ɩɹɬɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ.  
 

Ɂɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ɩɪɨɝɢɛɚ  ݂ = ʹʹ,ͻʹ ˏˏ = Ͳ,Ͳʹʹͻˏ, ɩɨɥɭɱɟɧɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD ɪɢɫɭɧɨɤ 2.21. Ɂɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ 
ɦɨɦɟɧɬɚ M1 = 128,74 ɤɇ/ɦ, ɩɨɥɭɱɟɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 
ɪɢɫɭɧɨɤ 2.20. Ɂɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz = 41,35 ɤɇ, ɩɨɥɭɱɟɧɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ SCAD ɪɢɫɭɧɨɤ 2.20. 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɥɨɤ ɧɚɫɬɢɥɚ 

ɲɢɪɢɧɨɣ bɧ = 0,190 ɦ ɢ ɜɵɫɨɬɨɣ ɫɟɱɟɧɢɹ hɛ.ɧ. = 0,792 ɦ. 
Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ W, ɦ3, ɢ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ Y   ܬ,  ɦ4, ɜɡɹɬɵ ɢɡ ɩɪɨɝɪɚɦɦɵ SCAD.   
 
 W =  2,13· 10-2 ɦ3, 
ܬ  = 8,533· 10-3  ɦ4. 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɝɥɚɜɧɨɣ ɛɚɥɤɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
M1 < Ru ,                                                                                                (2.24) 
W 
 
ɝɞɟ Ru – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɝɢɛɭ, Ɇɉɚ; Ɇ1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ 

ɮɨɪɦɭɥɟ (2.6); 
W – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.7); 
ɉɪɢɧɢɦɚɟɦ: Ɇ1 = ʹͳͳ,͹ͷ  ɤɇɦ; W = 2,13· 10-2 ɦ3; Ru = 13 Ɇɉɚ,                        

ɫɨɝɥɚɫɧɨ [28]. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.24), ɩɨɥɭɱɚɟɦ 
 

                          
୑భW  =  ଵଶ଼,଻ସ  ଶ,ଵଷ· ଵ଴−మ = ͸,ͲͶ ʛʞ˃ , 
 ͸,ͲͶ Ɇɉɚ < 13 Ɇɉɚ. 
 
Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɢɬ 54 %. 

 
ɉɪɨɝɢɛ ɝɥɚɜɧɨɣ ɛɚɥɤɢ ɫɪɚɜɧɢɜɚɟɦ  ɫ ɩɪɟɞɟɥɶɧɵɦ 

ɞɨɩɭɫɬɢɦɵɦ ɩɪɨɝɢɛɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
f ≤ fu,                                                                                                         (2.25) 
 



 

50 
 

ɝɞɟ fu – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɩɪɨɝɢɛ, ɞɥɹ ɩɪɨɥɟɬɚ ɫɨɝɥɚɫɧɨ                         
[12, ɩɪɢɥɨɠɟɧɢɟ ȿ, ɬɚɛɥɢɰɚ ȿ1], ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
 ݂ ௨ =  ଵଶଵ଻ ݈,                                                                                                 

(2.26)

 
ɝɞɟ l – ɞɥɢɧɚ ɩɪɨɥɟɬɚ ɝɥɚɜɧɨɣ ɛɚɥɤɢ, ɦ. 
ɉɪɢɧɢɦɚɟɦ: l = 12 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.26), ɩɨɥɭɱɚɟɦ 
 ݂ ௨ =  ଵଶଵ଻ · ͳʹ = 0,055 ɦ.

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.25), ɩɨɥɭɱɚɟɦ      
 

     Ͳ,Ͳʹʹͻ ɦ < 0,055 ɦ.



 

  

 

Ɋɚɫɱɟɬ ɤɨɥɨɧɧ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɢ ɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɫɤɨɣ ɮɨɪɦɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ. 

Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɞɟɣɫɬɜɢɟ N ɢ М ɩɪɢ ɩɟɪɜɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ         
М = ͳ,ʹͻ ɤɇ·ɦ; N= Ͷ͸,Ͷʹ ɤɇ. 

Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ (ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ) ݈଴, ɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ݈଴ = ʹ,ʹ ∙  (2.35)                                                                                                 ,ܪ
 

ɝɞɟ     ɇ – ɜɵɫɨɬɚ ɨɬ ɮɭɧɞɚɦɟɧɬɚ ɞɨ ɧɢɡɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɉɪɢɧɢɦɚɟɦ ɇ =5,26 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.35), ɩɨɥɭɱɚɟɦ 
 ݈଴ = ʹ,ʹ ∙ ͷ,ʹ͸ = ͳͳ,ͷ͹ ˏ. 
 
ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ ˄ܨ ˓, ˏ ଶ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ˄  ˓ = ℎ௞ ∙ ܾ௞,                                                                                               (2.36) 
 

ɝɞɟ    hɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29); 
bɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.30). 
ɉɪɢɧɢɦɚɟɦ: bɤ = 0,190 ɦ; hɤ = 0,363 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.36), ɩɨɥɭɱɚɟɦ 

ܨ˄  ˓ = Ͳ,͵͸͵ ∙  Ͳ,ͳͻ = Ͳ,Ͳ͸ͻ ˏଶ. 
 
Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ˄ܹ˓, ˏ ଷ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ˄ܹ˓ = ௕ೖ∙ℎೖమ଺ ,                                                                                                 (2.37) 

 
ɝɞɟ    hɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.29); 

bɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.30). 
ɉɪɢɧɢɦɚɟɦ: bɤ = 0,19 ɦ; hɤ = 0,363 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.37), ɩɨɥɭɱɚɟɦ 
 ˄ܹ˓ = ଴,ଵଽ∙଴,ଷ଺ଷమ଺ = Ͳ,ͲͲͶʹˏଷ. 

 
Ƚɢɛɤɨɫɬɶ 𝜆, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜆 = ௟బሺ଴,ଶ଼ଽ∙ℎೖሻ,                                                                                               (2.38) 

 



 

  

 

ɝɞɟ     l0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.93); 
hɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.56). 
ɉɪɢɧɢɦɚɟɦ: l0 = 11,57 ɦ; hɤ = 0,363 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.96), ɩɨɥɭɱɚɟɦ 
 𝜆 = ଵଵ,ହ଻଴,ଶ଼ଽ∙଴,ଷ଺ଷ = ͳͳͲ,ʹͺ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ߮, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ߮ = ଷ଴଴଴𝜆మ ,                                                                                                      (2.39) 

 
ɝɞɟ     λ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.38). 

ɉɪɢɧɢɦɚɟɦ λ = ͳͳͲ,ʹͺ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.39), ɩɨɥɭɱɚɟɦ 
 ߮ = ଷ଴଴଴ଵଵ଴,ଶ଼మ = Ͳ,ʹͷ. 

 
ɉɪɢ ɞɪɟɜɟɫɢɧɟ ɜɬɨɪɨɝɨ ɫɨɪɬɚ ɢ ɩɪɢɧɹɬɵɯ ɪɚɡɦɟɪɚɯ ɫɟɱɟɧɢɹ [3, ɬɚɛɥɢɰɚ 3]: 

Rɫ=15 Ɇɉɚ. ɋ ɭɱɟɬɨɦ mɧ, mɫɥ, mɜ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ γn=0,95: 
Rɫ=15·1,2·1·1/0,95=18,95 Ɇɉɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɩɪɨɝɢɛɚ ξ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜉 = ͳ − ேఝ∙ோ೎∙ி˄˓,                                                                                           (2.40) 

 
ɝɞɟ    N – ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɤɨɥɨɧɧɟ; 

φ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.39); 
Rɫ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ; ˄ܨ ˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.36). 
ɉɪɢɧɢɦɚɟɦ: N = Ͷ͸,Ͷʹ ɤɇ; φ = 0,25; ˄ܨ ˓ = 0,069 ɦ2; Rɫ = 18,95 Ɇɉɚ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.98), ɩɨɥɭɱɚɟɦ 
 𝜉 = ͳ − ସ଺,ସଶ∙ଵ଴−య଴,ଶହ∙ଵ଼,ଽହ∙଴,଴଺ଽ = Ͳ,͹ͺ. 

 
ɉɪɢ ɷɩɸɪɟ ɦɨɦɟɧɬɨɜ ɬɪɟɭɝɨɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ݇ː 

ɫɨɝɥɚɫɧɨ [3, ɩ. 4.17] ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݇ː = ˃ː + 𝜉 ∙ ሺͳ − ˃ːሻ,                                                                                (2.41)  

 
ɝɞɟ     𝜉 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40). 

ɉɪɢɧɢɦɚɟɦ:  ˃ː = 1,22;  𝜉= 0,78.     



 

  

 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.41), ɩɨɥɭɱɚɟɦ 
  ݇ː = ͳ,ʹʹ + Ͳ,͹ͺ ∙ ሺͳ − ͳ,ʹʹሻ = ͳ,Ͳͷ. 
 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɩɸɪɚ ɦɨɦɟɧɬɚ ɛɥɢɡɤɚ ɤ ɬɪɟɭɝɨɥɶɧɨɣ, ɬɨɝɞɚ ɢɡɝɢɛɚɸɳɢɣ 

ɦɨɦɟɧɬ ɫ ɭɱɟɬɨɦ ɞɟɮɨɪɦɚɰɢɣ ɢɡɝɢɛɚ Ɇɞ, ̱ ʜ ∙ ˏ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ʛˇ = ʛ𝜉∙௞ː,                                                                                                   (2.42) 

 
ɝɞɟ     Ɇ – ɦɨɦɟɧɬ ɜ ɤɨɥɨɧɧɟ; 𝜉 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40); 

kɧ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.41). 
ɉɪɢɧɢɦɚɟɦ: Ɇ = 1,29 ɤɇ·ɦ; 𝜉=0,25; kɧ = 1,05. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.42), ɩɨɥɭɱɚɟɦ 
 ʛˇ = ଵ,ଶଽ଴,ଶହ∙ଵ,଴ହ = ͳͲ,ͺʹ ˍʜ ∙ ˏ.  

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 𝜎, ʛʞ˃, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 𝜎 = ேிʜʡ + ʛˇௐʜʡ,                                                                                            (2.43) 

 
ɝɞɟ     N – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40); 

Ɇɞ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.42); ˄ܨ ˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.36); ˄ܹ˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.37). 
ɉɪɢɧɢɦɚɟɦ: N = Ͷ͸,Ͷʹ  ɤɇ; Ɇɞ = 10,82 ɤɇ·ɦ; ˄ܨ ˓ = 0,069 ɦ2;          ˄ܹ˓ = 0,0042 ɦ3. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.101), ɩɨɥɭɱɚɟɦ 
 𝜎 = ସ଺,ସଶ ∙ଵ଴−య଴,଴଺ଽ + ଵ଴,଼ହ∙ଵ଴−య଴,଴଴ସଶ = ͵,͸͵ ʛʞ˃ < ͳͺ,ͻͷ ʛʞ˃.                               

 
Ɉɫɬɚɜɥɹɟɦ ɪɚɧɟɟ ɩɪɢɧɹɬɨɟ ɫɟɱɟɧɢɟ. 
Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɫɤɨɣ ɮɨɪɦɵ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

[3, ɮɨɪɦɭɥɚ 33]. ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɪɚɫɩɨɪɤɢ ɩɨ ɧɚɪɭɠɧɵɦ ɪɹɞɚɦ ɤɨɥɨɧɧ ɢɞɭɬ 
ɬɨɥɶɤɨ ɩɨ ɜɟɪɯɭ ɤɨɥɨɧɧ.  

 ேఝ∙ோ೎∙ி˄˓ + ሺ ʛˇఝˏ∙ோˋ∙ௐ˄˓ሻ௡ ൑ ͳ,                                                                        (2.44) 

 



 

  

 

ɝɞɟ n – ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɛɟɡ ɡɚɤɪɟɩɥɟɧɢɹ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ 
ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ; 

Rɢ=Rɫ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40); 
φ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.39); ˄ܹ˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.37); ˄ܨ ˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.36); 
Ɇɞ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.42); ܰ– ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40); ߮ˏ – ɤɨɷɮɮɢɰɢɟɧɬ. 
Ƚɢɛɤɨɫɬɶ ɩɨ ɨɫɢ y 𝜆௬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
  𝜆௬ = ௟బሺ଴,ଶ଼ଽ∙௕ೖሻ,                                                                                            (2.45) 

 
ɝɞɟ    l0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2,35); 

bɤ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.30). 
ɉɪɢɧɢɦɚɟɦ: l0 = 11,57 ɦ; bɤ = 0,19 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.45), ɩɨɥɭɱɚɟɦ 
 𝜆௬ = ଵଵ,ହ଻଴,ଶ଼ଽ∙଴,ଵଽ = ʹͳͲ,͹. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ߮௬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ߮௬ = ଷ଴଴଴𝜆೤మ ,                                                                                                  (2.46) 

 
ɝɞɟ     λɭ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.45). 

ɉɪɢɧɢɦɚɟɦ λɭ = ʹͳͲ,͹. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.46), ɩɨɥɭɱɚɟɦ 
 ߮௬ = ଷ଴଴଴ଶଵ଴,଻మ = Ͳ,͸͸.  

 
Ʉɨɷɮɮɢɰɢɟɧɬ ߮ˏ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ߮ˏ = ͳͶͲ ∙ ௕మ௟𝑝∙ℎ ∙ ݇˗,                                                                                   (2.47)      

 
ɝɞɟ    b – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.57); 

h – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.56); 
lɪ – ɞɥɢɧɚ ɪɚɫɩɨɪɤɢ. 
ɉɪɢɧɢɦɚɟɦ: b = 0,19 ɦ; h = 0,363 ɦ; lɪ = 1,7 ɦ; ɤɮ = 1,75          

[3, ɩɪɢɥɨɠɟɧɢɟ 4,  ɬɚɛɥɢɰɚ 2].  



 

  

 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.47), ɩɨɥɭɱɚɟɦ 
 ߮ˏ = ͳͶͲ ∙ ଴,ଵଽమଵ,଻∙଴,ଷ଺ଷ ∙ ͳ,͹ͷ = ͺ,ͳͻ. 

 
ɉɪɢɧɢɦɚɟɦ: N = 71,96 ɤɇ; Ɇɞ = 10,82 ɤɇ·ɦ; ܨʜʡ = 0,069 ɦ2; ʜܹʡ = 0,0042 ɦ3; ߮௬= 0,66; ߮ ˏ =8,19; n=2; Rɢ=Rɫ=18,95. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.44), ɩɨɥɭɱɚɟɦ 
 ସ଺,ସଶ ∙ଵ଴−య଴,଺଺∙ଵ଼,ଽହ∙଴,଴଺ଽ + ሺ ଵ଴,଼ଶ ∙ଵ଴−య଼,ଵଽ∙ଵ଼,ଽହ∙଴,଴଴ସଶሻଶ = Ͳ,ͺ͵ < ͳ. 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ. 
Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢɡ ɩɥɨɫɤɨɫɬɢ ɤɚɤ ɰɟɧɬɪɚɥɶɧɨ ɫɠɚɬɨɝɨ ɫɬɟɪɠɧɹ. 
ɇɚɩɪɹɠɟɧɢɟ 𝜎, ʛʞ˃, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎 = ேఝ∙ி˓ ˃˔˚,                                                                                                 (2.48) 

 
ɝɞɟ     N – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.40); ˓ܨ ˃˔˚ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.36); ߮ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.39). 

ɉɪɢɧɢɦɚɟɦ: N = 71,96 ɤɇ; Fɪɚɫɱ = 0,069 ɦ2; φ = Ͳ,ʹͷ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.48), ɩɨɥɭɱɚɟɦ 
 𝜎 = ସ଺,ସଶ ∙ଵ଴−య଴,ଶହ∙଴,଴଺ଽ = Ͷ,ͳ͹ ʛʞ˃ < ͳͺ,ͻͷ ʛʞ˃. 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ. 
ɉɪɨɜɟɪɤɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.4. 
 

Ɍɚɛɥɢɰɚ  3.4 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɪɨɜɟɪɨɤ ɤɨɥɨɧɧɵ 
Ʉɪɢɬɟɪɢɣ ɇɨɪɦɚɬɢɜɧɨɟ 

ɡɧɚɱɟɧɢɟ 
Ɋɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ 

ɉɪɨɰɟɧɬɧɨɟ 
ɫɨɨɬɧɨɲɟɧɢɟ, % 

ɉɪɨɱɧɨɫɬɶ, , Ɇɉɚ 18,95 3,63 19,1 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɜ 
ɩɥɨɫɤɨɫɬɢ 

1 0,82 59,0 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢɡ 
ɩɥɨɫɤɨɫɬɢ, , Ɇɉɚ 

18,95 4,17 22 

 
ȼɵɜɨɞ: ɉɪɢɧɢɦɚɟɦ ɤɥɟɟɞɨɳɚɬɭɸ ɤɨɥɨɧɧɭ ɫɟɱɟɧɢɟɦ 190ɯ363 ɦɦ (11 ɫɥɨɟɜ 

ɩɨ 33 ɦɦ). Ɇɚɬɟɪɢɚɥ ɤɨɥɨɧɧɵ – ɫɨɫɧɚ III  ɫɨɪɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɛɵɥɢ 
ɫɨɛɪɚɧɵ ɧɚɝɪɭɡɤɢ,  ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɤɨɥɨɧɧɭ, ɢ ɪɚɫɫɱɢɬɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 



 

  

 

ɗȼɆ. ɉɨ ɪɚɫɱɟɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ  ɭɫɢɥɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ 
ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɩɪɨɜɟɪɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ.  

2.4 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɤɪɟɩɥɟɧɢɹ ɤɨɥɨɧɧɵ ɤ ɮɭɧɞɚɦɟɧɬɭ 

ȼɵɩɨɥɧɢɦ ɭɡɟɥ ɡɚɳɟɦɥɟɧɢɹ ɤɨɥɨɧɧ ɜ ɮɭɧɞɚɦɟɧɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɲɜɟɥɥɟɪɧɵɯ ɩɚɫɵɧɤɨɜ (ɪɢɫɭɧɨɤ 2.22). 

 

 
 

Ɋɢɫɭɧɨɤ 2.22 - ɍɡɟɥ ɡɚɳɟɦɥɟɧɢɹ ɤɨɥɨɧɧɵ ɜ ɮɭɧɞɚɦɟɧɬ 
 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɲɜɟɥɥɟɪɚ ɩɪɢ ɢɡɝɢɛɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ெௐ ൑ ܴ௬,                                                                                                    (2.54) 

 
ɝɞɟ    Ɇ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.52); 

Rɭ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ; 
W –  ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɲɜɟɥɥɟɪɚ. 
ɉɪɢɧɢɦɚɟɦ: Ɇ=1,29 ˍʜˏ; ɲɜɟɥɥɟɪ 10ɉ ɫ ܹ = ͵Ͷ,ͻ ˔ˏଷ ɢɡ ɫɬɚɥɢ  



 

  

 

ɋ 245,  ܴ௬ = ʹͶͲ ʛʞ˃. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.54), ɩɨɥɭɱɚɟɦ 

 ଵ,ଶଽ∙ଵ଴యଷସ,ଽ∙ଵ଴−6 = ͵͸,ͻ͸ ʛʞ˃ < ʹͶͲ ʛʞ˃. 

 
Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ 85 %. 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɫɬɹɠɧɨɝɨ ɛɨɥɬɚ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɜ ɫɟɱɟɧɢɢ, 

ɨɫɥɚɛɥɟɧɧɨɦ ɪɟɡɶɛɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɨ ɮɨɪɦɭɥɟ 
 ௡∙ெி ൑ ܴ௬ ,                                           (2.55) 

 
Ⱦɢɚɦɟɬɪ ɫɬɹɠɧɨɝɨ ɛɨɥɬɚ ɩɪɢɧɢɦɚɟɦ ͳ͸ ˏˏ. 

ɝɞɟ    Rɭ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.112); 
F –  ɬɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɲɩɢɥɶɤɢ; 
M – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.89); 
d – ɞɢɚɦɟɬɪ ɫɬɹɠɧɨɝɨ ɛɨɥɬɚ; 
n – ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ. 
ɉɪɢɧɢɦɚɟɦ: Rɭ=240 Ɇɉɚ; Ɇ= 1,29 ˍʜˏ; d=0,016 ɦ; n=4. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.55), ɩɨɥɭɱɚɟɦ 

 ସ∙ଵ,ଶଽ∙ଵ଴యଷ,ଵସ∙଴,଴ଵ଺మ = ͸Ͷ,ͳͻ ʛʞ˃ < ʹͶͲ ʛʞ˃. 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ 73 %. 

2.5 Ɋɚɫɱɟɬ ɭɡɥɚ ɨɩɢɪɚɧɢɹ ɤɥɟɟɞɨɳɚɬɨɣ ɛɚɥɤɢ ɧɚ ɤɨɥɨɧɧɭ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɭɡɥɚ ɨɩɢɪɚɧɢɹ ɤɥɟɟɞɨɳɚɬɨɣ ɛɚɥɤɢ ɧɚ ɤɨɥɨɧɧɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 2.23. 
 



 

  

 

 
 

 
Ɋɢɫɭɧɨɤ 2.23 – ɍɡɟɥ ɨɩɢɪɚɧɢɹ ɤɥɟɟɞɨɳɚɬɨɣ ɛɚɥɤɢ ɧɚ ɤɨɥɨɧɧɭ 

 
Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɝɥɚɜɧɨɣ ɛɚɥɤɢ ɧɚ ɤɨɥɨɧɧɭ.  
ɂɡ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɧɚ ɫɦɹɬɢɟ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ. 
 𝜎 ൑ ܴ˔ˏ                                                                                                     (2.55) 

 
ɝɞɟ 𝜎 – ɡɧɚɱɟɧɢɟ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ; ܴ˔ˏ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɦɹɬɢɸ. 

 𝜎 = ிௌ                                                                                                          (2.56) 

 
ɝɞɟ ܨ – ɡɧɚɱɟɧɢɟ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ; 

S – ɉɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɛɚɥɤɢ ɧɚ ɤɨɥɨɧɧɭ. 
 ܵ =  ݈ˑ˒ ∙ ܾ                                                                                                  (2.57) 

 
ɝɞɟ ݈ˑ˒ – ɞɥɢɧɚ ɨɩɨɪɧɨɝɨ ɭɱɚɫɬɤɚ; ܾ – ɲɢɪɢɧɚ ɨɩɨɪɧɨɝɨ ɭɱɚɫɬɤɚ. 

ɉɪɢɧɢɦɚɟɦ: ݈ˑ˒ = Ͳ,͵͸͵ ˏ; ܾ = Ͳ,ͳͻ ˏ.    
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.57), ɩɨɥɭɱɚɟɦ 
 



 

  

 

ܵ =  Ͳ,͵͸͵ ∙ Ͳ,ͳͻ = Ͳ,Ͳ͸ͻ ˏଶ.        
 
ɉɪɢɧɢɦɚɟɦ:  ܵ = Ͳ,Ͳ͸ͻ ˏଶ; F = 41,35 ɤɇ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.56), ɩɨɥɭɱɚɟɦ 
 𝜎 = ସଵ,ଷହ଴,଴଺ଽ = Ͳ,ͷͻͻ ʛʞ˃.                                                                                      
 
ɉɪɢɧɢɦɚɟɦ: 𝜎 =  Ͳ,ͷͻͻ ʛʞ˃; ܴ˔ˏ = ʹ,͹ ʛʞ˃.    
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.57), ɩɨɥɭɱɚɟɦ 
 Ͳ,ͷͻͻ ʛʞ˃ ൑ ʹ,͹ ʛʞ˃  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ 77 %. 
 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɟɩɥɟɧɢɟ ɩɪɨɤɚɬɧɨɣ ɩɥɚɫɬɢɧɵ ɤ ɛɚɥɤɟ ɫ ɩɨɦɨɳɶɸ ɲɩɢɥɶɤɢ.  
ɉɪɢɧɢɦɚɟɦ ɲɩɢɥɶɤɢ ɞɢɚɦɟɬɪɨɦ d = 10 ɦɦ, ɞɥɢɧɚ ɲɩɢɥɶɤɢ l = 260 ɦɦ.  
Ɋɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɣ ɲɩɢɥɶɤɢ ɪɚɜɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɢɡ 

ɧɟɫɭɳɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɫɦcT , иT , max
иT , ɨɩɪɟɞɟɥɹɟɦɵɯ  ɩɨ ɮɨɪɦɭɥɚɦ  

 
0,5ɫɦcT c d   ,                                                                                            (2.58) 

 
2 21,8 0,02иT d a    ,                                                                                  (2.59) 

 
max 22,5иT d  ,                                                                                             (2.60) 

 
ɝɞɟ  ɫ – ɬɨɥɳɢɧɚ ɫɪɟɞɧɢɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɪɚɜɧɵɯ ɩɨ ɬɨɥɳɢɧɟ ɢɥɢ ɛɨɥɟɟ 
ɬɨɥɫɬɵɯ ɷɥɟɦɟɧɬɨɜ ɨɞɧɨɫɪɟɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɦ; 

d – ɞɢɚɦɟɬɪ ɲɩɢɥɶɤɢ, ɫɦ; 
a – ɬɨɥɳɢɧɚ ɤɪɚɣɧɢɯ ɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɛɨɥɟɟ ɬɨɧɤɢɯ ɷɥɟɦɟɧɬɨɜ 

ɨɞɧɨɫɪɟɡɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɦ. 
ɉɪɢɧɢɦɚɟɦ: ɫ = 15 ɫɦ; d = 1 ɫɦ; ɚ = 1 ɫɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (2.58), (2.59) ɢ (2.60), 

ɩɨɥɭɱɚɟɦ 
 
Ɍɫɦɫ = 0,5 ∙ 6,6 ∙ 1 = 3,3 ɤɇ; 
 
Tu = 1,8 ∙ 12 + 0,02 ∙ 6,62 = 2,67 ɤɇ; 
 
Tu

max = 2,5 ∙ 12 = 2,5 ɤɇ. 



 

  

 

 
Ʉɨɥɢɱɟɫɬɜɨ ɲɩɢɥɟɤ n, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɥɚɫɬɢɧɵ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ 

ɧɟɝɨ ɫɢɥɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
n = N/(Tnɲ),                                                                             (2.61)                   
                                                                                         

ɝɞɟ  N – ɫɢɥɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɫɨɟɞɢɧɟɧɢɟ ɨɬ ɛɚɥɤɢ ɩɨ ɬɚɛɥɢɰɟ 3.1, ɤɇ; 
Т – ɧɚɢɦɟɧɶɲɚɹ ɪɚɫɱɟɬɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɤɇ; 
nɲ – ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɲɜɨɜ ɨɞɧɨɝɨ ɧɚɝɟɥɹ [2, ɬɚɛɥɢɰɚ 20]. 
ɉɪɢɧɢɦɚɟɦ: N = 0,8392 ɤɇ; Т = 2,5 ɤɇ; nɲ = 2. 
ɉɨɞɫɬɚɜɥɹɟɦ ɞɚɧɧɵɟ ɜ ɮɨɪɦɭɥɭ (2.62), ɩɨɥɭɱɚɟɦ 
 
n = 0,8392/(2,5  2) = 0,17 ɲɬ.      
                                                                               
Ⱦɥɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɧɟɢɡɦɟɧɹɟɦɨɫɬɢ ɭɡɥɚ ɢ ɛɨɥɟɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ 

ɩɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ 2 ɲɩɢɥɶɤɢ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, ɞɥɢɧɨɣ 260 ɦɦ. 
ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɮɭɧɞɚɦɟɧɬɧɨɝɨ ɭɡɥɚ ɫɜɟɞɟɧɵ ɜ               

ɬɚɛɥɢɰɟ 3.10. 
 
 
 
 
 
Ɍɚɛɥɢɰɚ 3.10 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɪɨɜɟɪɨɤ ɭɡɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɇɨɪɦɚɬɢɜɧɨɟ 
ɡɧɚɱɟɧɢɟ 

Ɋɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ 

Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ, % 

ɉɪɨɱɧɨɫɬɶ  ɧɚ ɫɦɹɬɢɟ 
ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ 

2,7 Ɇɉɚ 0,599 Ɇɉɚ 77 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ 
ɲɜɟɥɥɟɪɚ 

240 Ɇɉɚ 36,96 Ɇɉɚ 85 

ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ 
ɫɬɹɠɧɨɝɨ ɛɨɥɬɚ 

240 Ɇɉɚ 64,19 Ɇɉɚ 73 

 
ȼɵɜɨɞ: Ɉɩɪɟɞɟɥɹɸɳɢɦ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶ ɩɪɨɜɟɪɤɢ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɦɹɬɢɟ 

ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ, ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɩɨ ɤɨɬɨɪɨɦɭ ɫɨɫɬɚɜɥɹɟɬ 73 %. ȼɫɟ ɨɫɬɚɥɶɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɢɦɟɸɬ ɡɚɩɚɫɵ ɩɪɨɱɧɨɫɬɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɸɳɢɟ ɞɚɧɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɮɭɧɞɚɦɟɧɬɧɨɝɨ ɭɡɥɚ: ɫɬɹɠɧɨɣ ɛɨɥɬ 
ɞɢɚɦɟɬɪɨɦ 16 ɦɦ; ɲɜɟɥɥɟɪ 10ɉ.  

Ⱦɥɹ ɤɚɪɧɢɡɧɨɝɨ ɭɡɥɚ ɩɪɢɧɢɦɚɟɦ: 2 ɲɩɢɥɶɤɢ ɞɢɚɦɟɬɪɨɦ 10 ɦɦ, ɞɥɢɧɨɣ   260 
ɦɦ. 
  



 

  

 

3 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 

3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɨ. Ɍɚɬɵɲɟɜ, ɝ. Ʉɪɚɫɧɨɹɪɫɤ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ. 
Ɏɭɧɞɚɦɟɧɬ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɩɨɞ ɞɟɪɟɜɹɧɧɭɸ ɤɨɥɨɧɧɭ ɫɟɱɟɧɢɟɦ 190ɯ363. Ɂɚ 
ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ. Ɋɚɫɱёɬɧɨɟ ɭɫɢɥɢɟ        
N = 46,42 ɤɇ. ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

 
 

Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 
 

3.2 Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɉɩɪɟɞɟɥɢɦ ɧɟɞɨɫɬɚɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɢ ɩɪɨɜɟɞɟɦ ɚɧɚɥɢɡ 
ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ. 

ɉɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 



 

  

 

𝜌ௗ = ఘଵ+ௐ = ఘ𝑠ଵ+௘,                                                                                                  

(3.1) 
 

ɝɞɟ    𝜌 – ɩɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ;     𝜌௦ – ɩɥɨɬɧɨɫɬɶ ɱɚɫɬɢɰ ɝɪɭɧɬɚ;     ܹ – ɩɪɢɪɨɞɧɚɹ ɜɥɚɠɧɨɫɬɶ;     ݁ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݁ = ఘ𝑠−ఘ೏ఘ೏ ,                                                                                                            

(3.2) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɨɞɨɧɚɫɵɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܵ௥ = ௐ∙ఘ𝑠௘∙ఘೢ,                                                                                                             

(3.3) 
 

ɝɞɟ    𝜌௪ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɩɪɢɧɢɦɚɟɦɚɹ 𝜌௪ = ͳ ˕/ˏଷ. 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ߛ  = ݃ ∙ 𝜌,                                                                                                              

(3.4) 
 

ɝɞɟ    ݃ – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
ɉɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௅ܫ  = (ௐ−ௐ𝑝)ௐ𝐿−ௐ𝑝 ,                                                                                                         

(3.5) 
 

ɝɞɟ     ௣ܹ – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɩɥɚɫɬɢɱɧɨɫɬɢ (ɪɚɫɤɚɬɵɜɚɧɢɹ);     ௅ܹ – ɜɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ. 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ: 
ௌ஻ߛ  = ݃ ∙ ఘ𝑠−ఘೢଵ+௘ ,                                                                                                    

(3.6) 
 
ɉɨɤɚɡɚɬɟɥɶ ɩɥɚɫɬɢɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௉ܫ  = ሺ ௅ܹ − ௉ܹሻ ∙ ͳͲͲ,                                                (3.7) 
 



 

  

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɟɞɨɫɬɚɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.1.



 

 

 

 

 Ɍɚɛɥɢɰɚ 3.1 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ℎ, 
ɦ 

ɉɥɨɬɧɨɫɬɶ, ɬ/ɦ3 
ɍɞɟɥɶɧɵɣ 
ɜɟɫ, ɤɇ/ɦ3 

ȼɥɚɠɧɨɫɬɶ ݁ ܵ௥ ܫ௅ ܫ௣ ܿ, 
ɤɉɚ 

߮, 
ɝɪɚɞ 

 ,ܧ
Ɇɉɚ 

ܴ଴, ɤɉɚ 𝜌 𝜌ௗ 𝜌௦ ߛ ܹ ௅ܹ ௣ܹ 
1 ɇɚɫɵɩɧɨɣ ɝɪɭɧɬ  1 1,5 – – 15 – – – – – – – – – – – 
2 ɉɟɫɨɤ ɩɵɥɟɜɚɬɵɣ 4 1,6 1,54 2,66 16 0,04 – – 0,73 0,15 – – 2 26 11 250 
3 ɉɟɫɨɤ ɩɵɥɟɜɚɬɵɣ 3 1,98 1,56 2,66 19,8 0,27 – – 0,71 1 – – 2 26 11 100 
4 ɉɟɫɨɤ ɦɟɥɤɢɣ  3 1,98 1,56 2,66 19,8 0,26 – – 0,7 1 – – 2 28 18 200 
5 ɉɟɫɨɤ ɤɪɭɩɧɵɣ 3 1,98 1,57 2,7 19,8 0,26 – – 0,69 1 0,29 7 1 38 30 500 
6 ɋɤɚɥɚ 5              50  

 
  



 

 

 

 

3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ 

3.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 

Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɟɦ ɤɚɤ ɧɚɢɛɨɥɶɲɭɸ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɭɫɥɨɜɢɣ: 

– ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ; 
– ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɩɭɱɢɧɢɫɬɵɯ ɝɪɭɧɬɨɜ; 
– ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݀௙ = ݀௙௡ ∙ ݇௡,                                                                                                    

(3.8) 
 

ɝɞɟ  ݀௙௡ = ʹ,ͳ – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɞɥɹ ɫɭɩɟɫɢ (ɜ Ʉɪɚɫɧɨɹɪɫɤɟ); 
    ݇ ௡ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ 

ɫɨɨɪɭɠɟɧɢɹ, ݇௡ = Ͳ,͹. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.8), ɩɨɥɭɱɚɟɦ: 
 ݀௙ = ʹ,ͳ ∙ Ͳ,͹ ∙ ͳ,ʹͷ = ͳ,ͺ͵ ɦ. 
 
ɋ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ ɝɥɭɛɢɧɵ 1,0 ɦ ɡɚɥɟɝɚɟɬ ɧɚɫɵɩɧɨɣ ɝɪɭɧɬ, ɤɨɬɨɪɵɣ ɧɟ 

ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɫɧɨɜɚɧɢɟɦ. ɇɟɨɛɯɨɞɢɦɚ ɩɪɨɪɟɡɤɚ ɟɝɨ ɢ ɡɚɝɥɭɛɥɟɧɢɟ 
ɮɭɧɞɚɦɟɧɬɚ ɜ ɩɟɫɨɤ ɩɵɥɟɜɚɬɵɣ ɧɟ ɦɟɧɟɟ, ɱɟɦ ɧɚ 0,3 ɦ. 

ɉɟɫɤɢ ɩɵɥɟɜɚɬɵɟ ɹɜɥɹɸɬɫɹ ɧɟɩɭɱɢɧɟɫɬɵɦ ɝɪɭɧɬɨɦ, ɬɚɤ ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɭɪɨɜɧɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɞɨ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɩɪɟɜɵɲɚɟɬ 2ɦ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ 
ɩɪɨɦɟɪɡɚɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ – 1,65 ɦ, ɭɱɢɬɵɜɚɹ, ɱɬɨ 
ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɤɪɚɬɧɨɣ 0,3 ɦ, ɚ ɜɟɪɯɧɢɣ ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɚ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ –0,150 ɦ. 

3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɚ ɢ 
ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܣ  = ேோబ−ఊ˔˓∙ௗ,                                                                                                       

(3.9) 
 

ɝɞɟ  ܰ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɧɨɪɦɚɬɢɜɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡɟ ɮɭɧɞɚɦɟɧɬɚ; ܴ଴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ; 



 

 

 

 

ߛ̝ ˓ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɛɟɬɨɧɚ, ̝ߛ ˓ = ʹͲ ˍʜ/ˏଷ; ݀ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.9), ɩɨɥɭɱɚɟɦ: 
ܣ  = ସ଺,ସଶଶହ଴−ଶ଴∙ଵ,଺ହ = Ͳ,ʹͳͶ ɦ2. 

 
Ɋɚɡɦɟɪɵ   ɩɨɞɨɲɜɵ   ɨɩɪɟɞɟɥɹɸɬ, ɫɱɢɬɚɹ, ɱɬɨ   ɮɭɧɞɚɦɟɧɬ   ɢɦɟɟɬ 

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

ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ η = l/b ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɝɪɚɧɢɱɢɜɚɬɶ ɡɧɚɱɟɧɢɟɦ η ≤ 1,2-1,5, ɩɪɢɧɢɦɚɸ η = 1,2. Ɋɚɡɦɟɪɵ ɫɬɨɪɨɧ ɟɝɨ 
ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɹɦ: 

ɒɢɪɢɧɚ ɮɭɧɞɚɦɟɧɬɚ: 
 b = √Аη = √଴,ଶଵସଵ,ଶ = Ͳ,Ͷʹ ɦ                                                  

(3.10) 
 
Ⱦɥɢɧɚ ɮɭɧɞɚɦɟɧɬɚ: 
 ݈ = А௕ = ଴,ଶଵସ଴,ସଶ = Ͳ,ͷͳ ɦ.                                                                                            

(3.11) 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɤɪɭɝɥɹɸɬ ɞɨ ɡɧɚɱɟɧɢɣ ɤɪɚɬɧɵɯ ɦɨɞɭɥɸ 300 ɦɦ: 

b=600 ɦɦ, l=900 ɦɦ. 

3.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚɯɨɞɹɬ ɞɥɹ ɛɟɫɩɨɞɜɚɥɶɧɵɯ ɡɞɚɧɢɣ ɩɪɢ 
b<10 ɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 ܴ = ఊ೎భ·ఊ೎మ௄ ఊܾூூܯ]  + ′௚݀ூூܯ +  ௖˔ூூ],                                                 (3.12)ܯ

 
ɝɞɟ ߛ௖ଵ,ߛ௖ଶ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ, ߛ௖ଵ = ͳ,ʹͷ, ௖ଶߛ = ͳ,Ͳ; 

 ;ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ʠ ɢ ߮, ɪɚɜɧɵɣ 1,1 – ܭ    
 ;߮ ௖ – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬܯ,௚ܯ ,ఊܯ    
    ܾ  – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
     ூூ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ 

ɮɭɧɞɚɦɟɧɬɚ (ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ – ɩɪɢ ɫɥɨɢɫɬɨɦ ɧɚɩɥɚɫɬɨɜɚɧɢɢ ɞɨ ɝɥɭɛɢɧɵ 𝑧 = ܾ); 



 

 

 

 

    ூூ′  – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ ˔ூூ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ. 

ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ூூூߛ  = ଵߛ ∙ ℎభௗ + ଶߛ ∙ ℎమௗ ,                                                                                      

(3.13) 
 

ɝɞɟ     ߛଵ –ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ №1; ߛଶ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ №2; ℎଵ – ɦɨɳɧɨɫɬɶ ɩɟɪɜɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ; ℎଶ – ɦɨɳɧɨɫɬɶ ɱɚɫɬɢ ɜɬɨɪɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ. 
ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɧɢɠɟ ɩɨɞɨɲɜɵ 

ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ூூߛ  = ଵߛ ∙ ℎభ௕ + ଶߛ ∙ ℎమ௕ ,                                                                                  (3.14) 

 
ɝɞɟ     ߛଵ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ №1ɩɨɞ ɩɨɞɨɲɜɨɣ; ߛଶ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ №2 ɩɨɞ ɩɨɞɨɲɜɨɣ; ℎଵ – ɦɨɳɧɨɫɬɶ ɩɟɪɜɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ; ℎଶ – ɦɨɳɧɨɫɬɶ ɱɚɫɬɢ ɜɬɨɪɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.14), ɩɨɥɭɱɚɟɦ: 
ூூߛ  = ͳ͸ ∙ ଷ,ଷହ଴,଺ + ͳͻ,ͺ ∙ ଵ,ହ଴,଺ = ͳ͵ͺ,ͺ͵ ɤɇ/ɦ3. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.13), ɩɨɥɭɱɚɟɦ: 
ூூூߛ  = ͳͷ ∙ ଵଵ,଺ହ + ͳ͸ ∙ ଴,଺ହଵ,଺ହ = ͳͷ,͵ͻ ɤɇ/ɦ3. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.12), ɩɨɥɭɱɚɟɦ: 
 ܴ = ͳ,ʹͷ ∙ ͳ,Ͳͳ,ͳ ∙ [Ͳ,ͺͶ ∙ Ͳ,͸ ∙ ͳ͵ͺ,ͺ͵ + Ͷ,͵͹ ∙ ͳ,͸ͷ ∙ ͳͷ,͵ͻ + ͸,ͻ ∙ ʹ] = = ʹʹͳ,ʹͻ ˍʞ˃. 
 
Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ʹʹͳ,ʹͻ ˍʞ˃ ɦɟɧɶɲɟ R0 = 250ɤɉɚ, ɬɨ, ɦɵ 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: А˕˓ = ସ଺,ସଶଶଶଵ,ଶଽ−ଶ଴∙ଵ,଺ହ = Ͳ,ʹͶ͸ ɦ2. 

 
ɒɢɪɢɧɚ ɮɭɧɞɚɦɟɧɬɚ: 



 

 

 

 

 b = √Аη = √଴,ଶସ଺ଵ,ଶ = Ͳ,Ͷͷ ɦ. 

                                                                                  
Ⱦɥɢɧɚ ɮɭɧɞɚɦɟɧɬɚ: 
 ݈ = А௕ = ଴,ଶସ଺଴,ସହ = Ͳ,ͷͶ͸ ɦ. 
 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɤɪɭɝɥɹɸɬ ɞɨ ɡɧɚɱɟɧɢɣ ɤɪɚɬɧɵɯ ɦɨɞɭɥɸ 300 ɦɦ ɢ 

ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: b=1200 ɦɦ, l=1500 ɦɦ. ɉɥɨɳɚɞɶ 
ɩɨɞɨɲɜɵ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ Ⱥ=1,8 ɦ2. 

3.3.4 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 

ɉɪɢɜɟɞɟɧɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܰ′ = ௞ܰ + ˗ܰ,                                                                                            (3.15) 
 

ɝɞɟ     ௞ܰ – ɧɚɝɪɭɡɤɚ ɩɟɪɟɞɚɸɳɚɹɫɹ ɫ ɤɨɥɨɧɧɵ; ˗ܰ – ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ. 
ɉɪɢɜɟɞɟɧɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
′ܯ  = ௞ܯ + ܳˍ ∙ ሺ݀ − Ͳ,ͳͷሻ,                                                                     (3.16) 
 

ɝɞɟ     ܯ௞ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɩɟɪɟɞɚɸɳɢɣɫɹ ɨɬ ɤɨɥɨɧɧɵ; ܳˍ – ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɫ ɤɨɥɨɧɧɵ; ݀ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ; 
ɉɪɢɜɟɞɟɧɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɭɫɢɥɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ′ = ܳˍ,                                                                                                           

(3.17) 
 
ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ˗ܰ = ܾ ∙ ݈ ∙ ݀ ∙ ߛ̝ ˓,                                                                                           

(3.18) 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.18), ɩɨɥɭɱɚɟɦ: 
 ˗ܰ = ͳ,ʹ ∙ ͳ,ͷ ∙ ͳ,͸ͷ ∙ ʹͲ = ͷͻ,Ͷ ɤɇ. 
 
ȼɵɱɢɫɥɢɦ ɩɪɢɜɟɞɟɧɧɵɟ ɧɚɝɪɭɡɤɢ: 
 ூܰ′ = Ͷ͸,Ͷʹ + ͷͻ,Ͷ = ͳͲʹ,ͺʹ ˍʜ; 



 

 

 

 

′ூܯ  = ͳ,ʹͻ + Ͳ,ͺ͹ ∙ ͳ,ʹ = ʹ,͵͵Ͷ ˍʜ ∙ ˏ; 
 ܳூ′ = Ͳ,ͺ͹ ɤɇ. 
 
 
 

3.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɣ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ 

Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɪɚɫɱɟɬɚ ɨɫɧɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟɝɥɭɛɨɤɨɝɨ 
ɡɚɥɨɠɟɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɹɜɥɹɸɬɫɹ ɭɫɥɨɜɢɹ: 
 ̝ܲ ˓ < ܴ,    

 ௠ܲ௔௫ ൑ ͳ,ʹܴ,            
 ௠ܲ𝑖௡ ൒ Ͳ. 
 
ɋɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ̝ܲ ˓ = ே′஺ ,                                                                                                           

(3.19) 
 

ɝɞɟ     ܰ′ – ɩɪɢɜɟɞɟɧɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ. 
Ɇɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ௠ܲ𝑖௡ = ே′஺ − ெ′ௐ ,                                                                                                

(3.20) 
 

ɝɞɟ     ܯ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ; 
    ܹ  – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 

Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܹ = ௕∙௟మ଺ ,                                                                                                          

(3.21) 
 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ௠ܲ௔௫ = ே′஺ + ெ′ௐ ,                                                                                               

(3.22) 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.21), ɩɨɥɭɱɚɟɦ: 



 

 

 

 

 ܹ = ଵ,ଶ∙ଵ,ହమ଺ = Ͳ,Ͷͷ ɦ3. 

 
ɉɪɨɜɟɪɢɦ ɞɚɜɥɟɧɢɹ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ: 
 ̝ܲ ˓ = ଵ଴ଶ,଼ଶ ଵ,଼ = ͷ͹,ͳʹ ˍʞ˃ < ʹʹͳ,ʹͻ ɤɉɚ; 
 ௠ܲ𝑖௡ = ଵ଴ଶ,଼ଶ ଵ,଼ − ଶ,ଷଷସ଴,ସହ = ͷͳ,ͻ͵ ˍʞ˃ ൒ Ͳ; 

 ௠ܲ௔௫ = ଵ଴ଶ,଼ଶ ଵ,଼ + ଶ,ଷଷସ଴,ସହ = ͸ʹ,͵ ˍʞ˃ < ʹ͸ͷ,ͷͷ ɤɉɚ. 
 

ȼɫɟ ɭɫɥɨɜɢɹ ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ. 

3.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɨɫɚɞɤɢ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ 

Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɭɫɥɨɜɢɹ: 
 ܵ ൑ ܵ௨,                                                                                                             

(3.23)  
 

ɝɞɟ   S – ɨɠɢɞɚɟɦɚɹ ɞɟɮɨɪɦɚɰɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɪɚɫɱɟɬɨɦ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɞɚɦɟɧɬɚ; 
          Su – ɩɪɟɞɟɥɶɧɚɹ ɫɨɜɦɟɫɬɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɨɫɧɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɧɚɹ 
15 ɫɦ ɞɥɹ ɨɞɧɨɷɬɚɠɧɨɝɨ ɝɪɚɠɞɚɧɫɤɨɝɨ ɡɞɚɧɢɹ.                                                                                       

Ɋɚɡɛɢɜɚɟɦ ɝɪɭɧɬ ɧɚ ɫɥɨɢ: 
 ℎ𝑖 ൑ Ͳ,Ͷ ∙ ܾ,                                                                                                     

(3.24) 
 

ɝɞɟ     ℎ𝑖 – ɦɨɳɧɨɫɬɶ 𝑖 − ɝɨ ɫɥɨɹ. 
Ⱦɚɜɥɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎௭௚,଴ = ߛ ′ ∙ ݀,                  (3.25) 
 
Ⱦɚɜɥɟɧɢɟ ɧɢɠɟɥɟɠɚɳɟɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎௭௚,𝑖 = 𝜎௭௚,଴ + 𝛴ߛ𝑖 ∙ ℎ𝑖,                                                                                   

(3.26) 
 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 



 

 

 

 

ɪ଴ = ɪɫɪ − 𝜎௭௚,଴,                                                                                              

(3.27) 
 

ɝɞɟ     ɪɫɪ – ɛɨɥɶɲɟɟ ɢɡ ɞɜɭɯ ɤɨɦɛɢɧɚɰɢɣ ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɨɬ ɮɭɧɞɚɦɟɧɬɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɝɪɚɧɢɰɚɯ ɫɥɨɟɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎௭ɪ,𝑖 = 𝑖ߙ ∙                                                                                                   ,଴݌

(3.28) 
 

ɝɞɟ  ߙ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɟɢɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɣ ݈/ܾ ɢ ʹ𝑧/ܾ. 
Ɉɫɚɞɤɚ ɤɚɠɞɨɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑖ܵ = 𝜎೥𝑝,ɫɪ ,𝑖∙ℎ𝑖ா𝑖 ∙                                                                                               ,ߚ

(3.29) 
 

ɝɞɟ     𝜎௭௣,ɫɪ,𝑖 – ɫɪɟɞɧɟɟ ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɫɥɨɹɦɢ; 
𝑖 – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ 𝑖ܧ     − ɝɨ ɫɥɨɹ; 
 .ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,8 – ߚ    

Ɍɨɥɳɢɧɚ ɫɥɨɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 0,48 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.25), ɩɨɥɭɱɚɟɦ: 
 𝜎௭௚,଴ = ͳ,͸ͷ ∙ ͳͷ,͵ͻ = ʹͷ,Ͷ ɤɉɚ. 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.27), ɩɨɥɭɱɚɟɦ: 
଴݌  = ͷ͹,ͳʹ − ʹͷ,Ͷ = ͵ͳ,͹ʹ ɤɉɚ. 
 
ɍɫɥɨɜɧɚɹ ɝɪɚɧɢɰɚ ɫɠɢɦɚɸɳɟɣ ɬɨɥɳɢ ȼɋ, ɞɨ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɷɬɨɦ ɨɫɚɞɤɢ, ɧɚɯɨɞɢɬɫɹ ɬɚɦ, 
ɝɞɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 
௭௣,𝑖 ൑ Ͳ,ʹ௭௚,𝑖.                                                                                               

(3.30) 
 

ΣSi = 4,2 ɫɦ <15 ɫɦ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

3.3.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

ɉɚɪɚɦɟɬɪɵ ɮɭɧɞɚɦɟɧɬɚ: d = 1,65 ɦ, b = 1,2 ɦ, l = 1,5 ɦ; ɤɨɥɨɧɧɚ 
ɞɟɪɟɜɹɧɧɚɹ ɫɟɱɟɧɢɟɦ 200ɯ350 ɦɦ. 



 

 

 

 

ɇɚɡɧɚɱɢɦ ɪɚɡɦɟɪɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ: 
ȼ ɧɚɩɪɚɜɥɟɧɢɢ l ɩɪɢɧɢɦɚɟɦ ɨɞɧɭ ɫɬɭɩɟɧɶ ɜɵɫɨɬɨɣ h = 300 ɦɦ, ɜɵɥɟɬɨɦ 

300 ɦɦ; 
ȼ ɧɚɩɪɚɜɥɟɧɢɢ b ɩɪɢɧɢɦɚɟɦ ɨɞɧɭ ɫɬɭɩɟɧɶ ɜɵɫɨɬɨɣ 300 ɦɦ, ɜɵɥɟɬɨɦ 300 

ɦɦ. 
ɉɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɦ ɛɟɡ ɫɬɚɤɚɧɚ ɫ ɪɚɡɦɟɪɚɦɢ 

ɩɨɞɤɨɥɨɧɧɢɤɚ 900ɯ600 ɦɦ. 

3.3.8 Ɋɚɫɱɟɬ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ 

ɉɪɨɜɟɪɤɚ ɜɵɫɨɤɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɨɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 

ܨ  ൑ ܾ௠ ∙ ℎ଴,௣ ∙ ܴ௕௧                   (3.31) 
 

ɝɞɟ  F – ɫɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɨɞɧɨɣ, ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɝɪɚɧɢ 
ɮɭɧɞɚɦɟɧɬɚ; ܾ௠–  ɲɢɪɢɧɚ ɩɪɨɞɚɜɥɢɜɚɟɦɨɣ ɨɛɥɚɫɬɢ; ℎ଴௣ – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ; ܴ௕௧ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ. 

 
ɋɢɥɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɨɞɧɨɣ, ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɝɪɚɧɢ ɮɭɧɞɚɦɟɧɬɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܨ  = ଴ܣ ∙ ௠ܲ௔௫,                                                  (3.32) 
 

ɝɞɟ     Ⱥ0 – ɩɥɨɳɚɞɶ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ; ௠ܲ௔௫ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɪɚɫɱɟɬɧɵɯ 
ɧɚɝɪɭɡɨɤ ɜ ɭɪɨɜɧɟ ɜɟɪɯɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ. 

 
ɉɥɨɳɚɞɶ Ⱥ0 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
଴ܣ  = Ͳ,ͷܾ(݈ − ݈௣ − ʹ ∙ ℎ௢௣) − Ͳ,ʹͷሺܾ − ܾ௣ − ʹ ∙ ℎ௢௣ሻଶ.             (3.33) 

 
ɒɢɪɢɧɚ ܾ௠ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܾ௠ = ܾ௖,௙ + ℎ଴௣.                                                           (3.34) 
 

ɝɞɟ     ܾ௖,௙ – ɲɢɪɢɧɚ ɩɨɞɤɨɥɨɧɧɢɤɚ; ℎ଴௣ – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ. 
Ɋɚɛɨɱɚɹ ɜɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ℎ௢௣ = ݊ ∙ ℎ˔˕ − Ͳ,Ͳͷ ˏ.                                (3.35) 
 



 

 

 

 

ɝɞɟ     n – ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ. 
 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.35), ɩɨɥɭɱɚɟɦ: 
 ℎ଴௣ = ͳ ∙ Ͳ,͵ − Ͳ,Ͳͷ = Ͳ,ʹͷ ɦ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.34), ɩɨɥɭɱɚɟɦ: 
 ܾ௠ = Ͳ,͸ + Ͳ,ʹͷ = Ͳ,ͺͷ ˏ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.33), ɩɨɥɭɱɚɟɦ: 
଴ܣ  = Ͳ,ͷ ∙ ͳ,ʹ ∙ ሺͳ,ͷ − Ͳ,ͻ − ʹ ∙ Ͳ,ʹͷሻ − Ͳ,ʹͷ ∙ ሺͳ,ʹ − Ͳ,͸ − ʹ ∙ Ͳ,ʹͷሻଶ =Ͳ,Ͳͷͺ ˏଶ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.32), ɩɨɥɭɱɚɟɦ: 

 
ܨ  = Ͳ,Ͳͷͺ ∙ ͸ʹ,͵ = ͵,͸ͳ ˍʜ.    
 

ɉɪɢɧɢɦɚɟɦ F = 3,61 ɤɇ; bm = 0,25 ɦ;  ℎ଴௣ = 0,85 ɦ; Rbt = 900 ɤɉɚ ɞɥɹ 
ɛɟɬɨɧɚ ȼ20.        

ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ ɩɪɨɞɚɜɥɢɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.31): 
 ͵,͸ͳ ˍʜ ൑ Ͳ,ͺͷ ∙ Ͳ,ʹͷ ∙ ͻͲͲ = ͳͻͳ,ʹͷ ˍʜ. 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

3.3.9 ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ  

Ɇɨɦɟɧɬ, ɜɨɡɧɢɤɚɸɳɢɣ ɜ ɫɟɱɟɧɢɹɯ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௫𝑖ܯ  = ே∙௖ೣ𝑖మଶ௟ ሺͳ − ଺௘బೣ௟ − ସ௘బೣ∙௖ೣ𝑖௟మ ሻ,                                                                       

(3.36) 
 

ɝɞɟ       ܰ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ ɛɟɡ ɭɱɟɬɚ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɢ 
ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ; ܿ௫𝑖 – ɜɵɥɟɬɵ ɫɬɭɩɟɧɟɣ; ݁଴௫ – ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɩɪɢ ɦɨɦɟɧɬɟ ܯ. 

ɗɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݁଴௫ = ெ′ே′,                                                                                                     (3.37) 

 
Ɇɨɦɟɧɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɩɥɨɫɤɨɫɬɢ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɦɟɧɶɲɟɣ ɫɬɨɪɨɧɟ 

ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 



 

 

 

 

௬𝑖ܯ  = ே∙௖೤𝑖మଶ௕ ,                                                                                                      

(3.38) 
 

ɝɞɟ     ܿ௬𝑖–ɜɵɥɟɬɵ ɫɬɭɩɟɧɟɣ. 
ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௦𝑖ܣ  = ெ𝑖𝜉∙ℎబ𝑖∙ோ𝑠,                                                                                                     

(3.39) 
 

ɝɞɟ     ܯ𝑖 – ɜɟɥɢɱɢɧɚ ɦɨɦɟɧɬɚ ɜ ɫɟɱɟɧɢɢ; 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ߙ௠; ℎ଴𝑖 – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɟɱɟɧɢɹ; ܴ௦ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ߙ௠ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௠ߙ  = ெ𝑖௕𝑖∙ℎబ𝑖మ ∙ோ್,                                                                                                  

(3.40) 
 

ɝɞɟ   ܾ𝑖 – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ; ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.37), ɩɨɥɭɱɚɟɦ: 
 ݁଴௫ = ଶ,ଷଷସଵ଴ଶ,଼ଶ = Ͳ,Ͳʹ͵ ɦ. 
 
Ɉɫɬɚɥɶɧɵɟ ɪɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.2.  
 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬɵ ɚɪɦɚɬɭɪɵ 

ɋɟɱɟ–
ɧɢɟ 

ȼɵɥɟɬ ܿ𝑖, 
ɦ 

ܰ ∙ ܿ௫𝑖ଶʹ݈ሺܾሻ  
ͳ + ͸݁଴௫݈− Ͷ݁଴௫ ∙ ܿ௫𝑖݈ଶ  

ʜˍ ,ܯ ∙ ˏ 
,௦ܣ ௠ 𝜉 ℎ଴𝑖ߙ ˔ˏଶ 

1-1 0,3 
1,39 1,08 1,5 0,122 0,935 0,25 0,018 

2-2 0,55 4,68 1,06 4,96 0,288 0,825 1,45 0,012 
1`-1  ̀ 0,3 1,74 1,08 1,87 0,147 0,920 0,25 0,023 
2`-2  ̀ 0,5 4,84 1,07 5,17 0,351 0,771 1,45 0,013 

 
Ʉɨɧɫɬɪɭɢɪɭɟɦ ɫɟɬɤɭ ɋ–1.  
ɒɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, ɬ. ɟ. ɫɟɬɤɚ ɋ–1 

ɢɦɟɟɬ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 6 ɫɬɟɪɠɧɟɣ, ɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ – 
8 ɫɬɟɪɠɧɟɣ. Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ b ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ – 6 
ɦɦ (ɞɥɹ 6Ø6Ⱥ400– ܣ௦ = ͳ,͵͵ʹ ɫɦଶ, ɱɬɨ ɛɨɥɶɲɟ 0,018 ɫɦ2), ɜ ɧɚɩɪɚɜɥɟɧɢɢ ݈ – 6 



 

 

 

 

ɦɦ (ɞɥɹ 8Ø6Ⱥ400–ܣ௦ = ͳ,͹͹͸ ɫɦଶ, ɱɬɨ ɛɨɥɶɲɟ Ͳ,Ͳʹ͵ ɫɦଶ). Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ 
ɩɪɢɧɢɦɚɟɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 1150 ɦɦ ɢ 1450 ɦɦ. 

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ–2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
ɩɪɨɞɨɥɶɧɭɸ ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ Ø12Ⱥ400 ɫ ɲɚɝɨɦ 200 ɦɦ, ɩɨɩɟɪɟɱɧɭɸ 
Ø6Ⱥ240 ɫ ɲɚɝɨɦ 600 ɦɦ. Ⱦɥɢɧɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 1450 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɜ ɫɟɬɤɟ 
– 2. Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ – 550 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɟɪɠɧɟɣ ɜ ɫɟɬɤɟ – 3. 

 
  



 

 

 

 

3.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

3.4.1 ȼɵɛɨɪ ɜɵɫɨɬɵ ɪɨɫɬɜɟɪɤɚ ɢ ɞɥɢɧɵ ɫɜɚɣ 

 
Ɋɢɫɭɧɨɤ 3.2 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɢ ɨɬɦɟɬɤɢ ɪɨɫɬɜɟɪɤɚ ɭ ɫɜɚɣ 

 
Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ dp ɩɪɢɧɢɦɚɟɦ ɧɚ ɨɬɦɟɬɤɟ -1,35 ɦ. Ɉɬɦɟɬɤɭ 

ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 0,3 ɦ ɜɵɲɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ –1,05 ɦ. ȼ ɤɚɱɟɫɬɜɟ 
ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ ɩɟɫɨɤ ɦɟɥɤɢɣ, ɡɚɥɟɝɚɸɳɢɣ ɧɚ ɨɬɦɟɬɤɟ – 8 ɦ. 
ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɞɥɢɧɨɣ 9 ɦ (ɋ90.30); ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ –10,05 
ɦ, ɚ ɡɚɝɥɭɛɥɟɧɢɟ ɜ ɩɟɫɨɤ ɦɟɥɤɢɣ – 2,05 ɦ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

Ɍɚɛɥɢɰɚ 3.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 
 

 

3.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ௗܨ  = ௖ோߛ௖ሺߛ ∙ ܴ ∙ ܣ + ݑ ∙ ௖௙ߛ ∙ ∑ሺ 𝑖݂ ∙ ℎ𝑖ሻሻ,                                                         

(3.41) 
 

ɝɞɟ     ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ; ߛ௖ோ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; ܴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; ܣ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; ݑ – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; ߛ௖௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ; 𝑖݂ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ 
ɩɪɟɞɟɥɚɯ 𝑖 −ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ; ℎ𝑖 – ɬɨɥɳɢɧɚ 𝑖 −ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ. 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.41), ɩɨɥɭɱɚɟɦ: 



 

 

 

 

ௗܨ  = ͳ ∙ ሺͳ ∙ ʹ͸Ͳͷ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ ͳ ∙ ʹͶʹ,ͷ͸ሻ = ͷʹͷ,ͷʹʹ ˍʜ. 
 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɨɩɭɫɤɚɟɦɚɹ ɧɚ ɫɜɚɸ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˔ܰ˅ ൑  ௞,                     (3.42)ߛ଴ߛ/ௗܨ଴ߛ
 

ɝɞɟ     Nɫɜ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɨɬ ɡɞɚɧɢɹ; 
Fd – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɣ; 
γk – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,4. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.42), ɩɨɥɭɱɚɟɦ: 
 ˔ܰ˅ = ͳ ∙ ͷʹͷ,ͷʹʹ/ሺͳ,ʹ ∙ ͳ,Ͷሻ = 312,81 ɤɇ. 

3.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɫɜɚɣ ɜ ɪɨɫɬɜɟɪɤɟ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݊ = ே೘ೌೣ𝐹೏𝛾ೖ−଴,ଽ∙ௗ𝑝∙ఊ˔˓−ଵ,ଵ∙ଵ଴∙௚˔˅,                                                                                   

(3.43) 
 

ɝɞɟ     ߛ௞ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݀௣ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ; ̝ߛ ˓ – ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ; ݃˔˅ – ɦɚɫɫɚ ɫɜɚɢ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.43), ɩɨɥɭɱɚɟɦ: 
 ݊ = ସ଺,ସଶଷ଻ହ,ଷ଻−଴,ଽ∙ଵ,ଷହ∙ଶ଴−ଵ,ଵ∙ଵ଴∙ଶ,଴ହ = Ͳ,ͳ͹ͷ ˛˕. 

 
Ɉɤɪɭɝɥɹɟɦ ɱɢɫɥɨ ɫɜɚɣ ɞɨ ɰɟɥɨɝɨ ɧɚɢɦɟɧɶɲɟɝɨ n = 3 ɲɬ. 
Ɋɚɫɱɟɬ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɜɵɩɨɥɧɹɸɬ ɩɨ 1-ɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ˔ܰ˅ ൑   ௞,                     (3.42)ߛ଴ߛ/ௗܨ଴ߛ

 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ  ɫɜɚɸ  ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɨɜ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Nci = N//n                                                                                                  (3.44) 
 



 

 

 

 

ɝɞɟ     N – ɧɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɜ ɫɜɚɟ; ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɭɫɢɥɢɹ ɤ 
ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɟ ɞɨɛɚɜɥɹɸɬ ɜɟɫ ɫɜɚɣ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ 1,1; 

n – ɱɢɫɥɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ, 3. 
Ⱦɥɹ ɤɪɚɣɧɢɯ ɫɜɚɣ ɜ ɤɭɫɬɟ ɜɨɡɦɨɠɧɨ ɩɪɟɜɵɲɟɧɢɟ Fd/γk ɧɚ 20%.   
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.44), ɩɨɥɭɱɚɟɦ: 
 

Nɫɜ1,2,3 = 46,42/3 = 15,47 ɤɇ < 375,37 ɤɇ; 
 

ɍɫɥɨɜɢɟ ˔ܰ˅ ൑  .௞, ɫɨɛɥɸɞɚɟɬɫɹߛ଴ߛ/ௗܨ଴ߛ

3.4.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ  

Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɤɪɚɬɧɵ 300 ɦɦ ɢ ɫɨɫɬɚɜɥɹɸɬ b=1500 ɦɦ, l=1500 ɦɦ, ɚ 
ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɟɝɨ ɝɪɚɧɢ ɞɨ ɝɪɚɧɢ ɫɜɚɢ ɧɟ ɦɟɧɟɟ 150 ɦɦ. ɋɨɩɪɹɠɟɧɢɟ ɪɨɫɬɜɟɪɤɚ 
ɫɨ ɫɜɚɹɦɢ ɩɪɢɧɹɬɨ ɠɟɫɬɤɢɦ, ɩɪɢ ɷɬɨɦ ɚɪɦɚɬɭɪɚ ɡɚɦɨɧɨɥɢɱɢɜɚɟɬɫɹ ɜ ɪɨɫɬɜɟɪɤ. 
ɉɪɢ ɡɚɞɟɥɤɟ ɫɜɚɢ ɧɚ ɝɥɭɛɢɧɭ 50 ɦɦ ɚɪɦɚɬɭɪɧɵɟ ɫɟɬɤɢ ɩɥɢɬɵ ɭɤɥɚɞɵɜɚɸɬɫɹ ɧɚ 
ɝɨɥɨɜɵ ɫɜɚɣ. Ʉɥɚɫɫ ɛɟɬɨɧɚ ɞɥɹ ɪɨɫɬɜɟɪɤɨɜ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɩɪɢɧɹɬ ȼ20 
ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ - ɧɟ ɧɢɠɟ F50. Ⱥɪɦɢɪɨɜɚɧɢɟ ɩɨɞɨɲɜɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫɟɬɤɚɦɢ ɢɡ ɫɬɟɪɠɧɟɣ ɚɪɦɚɬɭɪɵ Ⱥ400. ɉɨɞɛɨɪ ɞɢɚɦɟɬɪɚ ɚɪɦɚɬɭɪɵ ɞɥɹ ɫɟɬɤɢ ɋ1 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɩɪɨɱɧɨɫɬɢ.  ɉɨɞ ɞɚɜɥɟɧɢɟɦ 
ɨɬɩɨɪɚ ɝɪɭɧɬɚ ɮɭɧɞɚɦɟɧɬ ɢɡɝɢɛɚɟɬɫɹ, ɜ ɫɟɱɟɧɢɹɯ ɮɭɧɞɚɦɟɧɬɚ ɜɨɡɧɢɤɚɟɬ 
ɦɨɦɟɧɬ. 

Ɇɨɦɟɧɬ ɜ ɫɟɱɟɧɢɢ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɇ=Nɫɜ∙ɯ,                                                                                                  (3.45) 
 

ɝɞɟ     Nɫɜ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ; 
 ɯ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ, ɦ; 
ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɪɚɜɧɚ: ܣ௦𝑖 = ெ𝑖𝜉∙ℎబ𝑖∙ோ𝑠,                                                                                                    

(3.46) 
 

ɝɞɟ     ܯ𝑖 – ɜɟɥɢɱɢɧɚ ɦɨɦɟɧɬɚ ɜ ɫɟɱɟɧɢɢ; 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ߙ௠; ℎ଴𝑖 – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɟɱɟɧɢɹ; ܴ௦ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ߙ௠ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௠ߙ  = ெ𝑖௕𝑖∙ℎబ𝑖మ ∙ோ್,                                                                                                  

(3.47) 
 



 

 

 

 

ɝɞɟ    ܾ𝑖 – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ; 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.45), ɩɨɥɭɱɚɟɦ: 

 
Ɇ1-1 = 15,47∙0,15 = 2,32 ɤɇɦ; 
 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.47), ɩɨɥɭɱɚɟɦ: 
௠ߙ  = ଶ,ଷଶଵ,ହ∙଴,ଶହమ ∙଻ହ଴଴ = Ͳ,ͲͲ͵͵, 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.46), ɩɨɥɭɱɚɟɦ: 
௦𝑖ܣ  = ଶ,ଷଶ∙ଵ଴య଴,ଽଽହ∙ଶହ ∙ଷ଺ହ = Ͳ,ʹͷͷ ˔ˏଶ ,                                                                                   

 
Ʉɨɧɫɬɪɭɢɪɭɟɦ ɫɟɬɤɭ ɋ–1. ɒɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 

ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, 8Ø6Ⱥ400 ɫ ܣ௦ = Ͳ,ʹͺ͵  ˔ˏଶ. 
Ⱥɪɦɚɬɭɪɚ ɜ ɫɟɬɤɚɯ ɋ2 ɢɋ3 ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ɚɧɚɥɨɝɢɱɧɨ 

ɫɟɬɤɚɦ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. 

3.5 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ ɢ 
ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɨɜ 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɞɚɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɜɟɞɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɎȿɊ ɢ Ɏɋɋɐ. Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
3.4 ɢ 3.5. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

ɒɢɮɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ  ȿɞ. 
ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ,  
ɱɟɥ–ɱ 

ȿɞɢɧɢ
ɰɵ 

ȼɫɟɝɨ 
ȿɞɢɧɢ

ɰɵ 
ȼɫɟɝɨ 

ɎȿɊ 01-
01-001-

02 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ  ɜ  
ɨɬɜɚɥ ɷɤɫɤɚɜɚɬɨɪɚɦɢ 

"ɞɪɚɝɥɚɣɧ" 
ɨɞɧɨɤɨɜɲɨɜɵɦɢ ɫ 

ɤɨɜɲɨɦ 
ɜɦɟɫɬɢɦɨɫɬɶɸ: 15   

ɦ3,   ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ 
2 

1000 
ɦ3 

0,029 
3508,8

2 
101,75 2,11 0,061 

 
 
 
 
 
 



 

 

 

 

 
 
 
 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4 

ɎȿɊ 01-
01-034-

02 

Ɂɚɫɵɩɤɚ ɬɪɚɧɲɟɣ ɢ  
ɤɨɬɥɨɜɚɧɨɜ  ɫ 

ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɝɪɭɧɬɚ  ɞɨ  5  ɦ 
ɛɭɥɶɞɨɡɟɪɚɦɢ 

ɦɨɳɧɨɫɬɶɸ:   96 ɤȼɬ  
(130  ɥ.ɫ.), ɝɪɭɩɩɚ 

ɝɪɭɧɬɨɜ 2 

1000 
ɦ3 

0,026 632,15 16,44 - - 

ɎȿɊ 06-
01-001-

01 

ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ ɩɨɞɝɨɬɨɜɤɢ  

100 
ɦ3 

0,0052 
3897,2

3 
20,26 180 0,936 

ɎȿɊ 06-
01-001-

10 

ɍɫɬɪɨɣɫɬɜɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɫ 

ɩɨɞɤɨɥɨɧɧɢɤɚɦɢ  

100 
ɦ3 

0,01152 
9800,1

8 
112,89 453,12 5,22 

Ɏɋɋɐ 
204 -
0021 

Ƚɨɪɹɱɟɤɚɬɚɧɚɹ 
ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ  ɤɥɚɫɫɚ 

Ⱥ400; Ⱥ240 
ɞɢɚɦɟɬɪɨɦ  6;  12 ɦɦ 

ɬ 0,0069 
6408,6

6 
44,21 - - 

ɂɬɨɝɨ: 295,55  6,217 
 
 
 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

ɒɢɮɪ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ  ȿɞ. 
ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ,  
ɱɟɥ–ɱ 

ȿɞɢɧɢ
ɰɵ 

ȼɫɟɝɨ 
ȿɞɢɧɢ

ɰɵ 
ȼɫɟɝɨ 

ɎȿɊ 01-
01-001-

01 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ  ɜ  
ɨɬɜɚɥ ɷɤɫɤɚɜɚɬɨɪɚɦɢ 

"ɞɪɚɝɥɚɣɧ" 
ɨɞɧɨɤɨɜɲɨɜɵɦɢ ɫ 

ɤɨɜɲɨɦ 
ɜɦɟɫɬɢɦɨɫɬɶɸ: 15   

ɦ3,   ɝɪɭɩɩɚ ɝɪɭɧɬɨɜ 
2 

1000 
ɦ3 

0,0375 
3508,8

2 
131,58 2,11 0,08 

ɎȿɊ 01-
01-034-

01 

Ɂɚɫɵɩɤɚ ɬɪɚɧɲɟɣ ɢ  
ɤɨɬɥɨɜɚɧɨɜ  ɫ 

ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɝɪɭɧɬɚ  ɞɨ  5  ɦ 

1000 
ɦ3 

0,036 632,15 22,75 - - 



 

 

 

 

ɛɭɥɶɞɨɡɟɪɚɦɢ 
ɦɨɳɧɨɫɬɶɸ:   96 ɤȼɬ  

(130  ɥ.ɫ.), ɝɪɭɩɩɚ 
ɝɪɭɧɬɨɜ 2 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.5 

ɎȿɊ 05-
01-002-

05 

ɉɨɝɪɭɠɟɧɢɟ ɞɢɡɟɥɶ-
ɦɨɥɨɬɨɦ ɤɨɩɪɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ ɧɚ ɛɚɡɟ 

ɷɤɫɤɚɜɚɬɨɪɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɫɜɚɣ  ɞɥɢɧɨɣ:  ɞɨ 12  
ɦ  ɜ  ɝɪɭɧɬɵ ɝɪɭɩɩɵ 

2 

 ɦ3 4,17 361,37 
1506,9

2 
3,89 16,22 

ɎȿɊ 05-
01-010-

01 

ȼɵɪɭɛɤɚ  ɛɟɬɨɧɚ ɢɡ   
ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ: 
ɫɜɚɣ   ɩɥɨɳɚɞɶɸ 
ɫɟɱɟɧɢɹ ɞɨ 0,1 ɦ2 

ɲɬ 3 73,44 220,32 1,4 4,2 

Ɏɋɋɐ 
403-
1046 

ɋɜɚɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ 

ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 
ɫɩɥɨɲɧɵɟ     ɢɡ 
ɛɟɬɨɧɚ:  ȼ15,  ɫ 

ɪɚɫɯɨɞɨɦ ɚɪɦɚɬɭɪɵ 
50 ɤɝ ɧɚ ɦ3 ɛɟɬɨɧɚ 

ɦ3 0,81 
1379,9

2 
117,74 - - 

ɎȿɊ 06-
01-001-

05 

ɍɫɬɪɨɣɫɬɜɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɨɞ 

ɤɨɥɨɧɧɵ ɨɛɴɟɦɨɦ: 
ɞɨ 3 ɦ3 

100 
ɦ3 

0,054 
13711,

02 
740,4 785,88  42,43 

ɎȿɊ 06-
01-001-

01 

ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ 

ɩɨɞɝɨɬɨɜɤɢ 
 

100 
ɦ3 

0,003 
3897,2

3 
  11,69   180   0,54 

Ɏɋɋɐ 
204 -
0021 

Ƚɨɪɹɱɟɤɚɬɚɧɚɹ 
ɚɪɦɚɬɭɪɧɚɹ ɫɬɚɥɶ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ 
Ⱥ400 ɞɢɚɦɟɬɪɨɦ 6 
ɦɦ 
 

1 ɬ 0,0032 
6408,6

6 
 20,5      -      - 

ɂɬɨɝɨ: 2771,9  63,47 
 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɨɛɨɢɯ ɜɢɞɨɜ ɮɭɧɞɚɦɟɧɬɚ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɜɨɡɜɟɞɟɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɝɨɪɚɡɞɨ ɞɟɲɟɜɥɟ ɭɫɬɪɨɣɫɬɜɚ ɫɜɚɣɧɨɝɨ, 
ɩɨɪɹɞɤɚ 89%. Ɋɚɫɱɟɬ ɬɪɭɞɨɟɦɤɨɫɬɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 
ɫɬɨɥɛɱɚɬɨɝɨ ɢ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɜɚɣɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɬɪɚɬɢɬɶ ɧɚ 90% ɛɨɥɶɲɟ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɢ 



 

 

 

 

ɪɚɛɨɬɚɸɳɢɯ, ɱɟɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɮɭɧɞɚɦɟɧɬɚ ɦɟɥɤɨɝɨ 
ɡɚɥɨɠɟɧɢɹ. ɂɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɹɫɧɨ ɜɢɞɧɨ, ɱɬɨ ɞɨɪɨɠɟ ɢ ɬɪɭɞɨɡɚɬɪɚɬɧɟɟ 
ɜɨɡɜɟɫɬɢ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ, ɡɧɚɱɢɬ ɩɪɢɧɢɦɚɸ ɤ ɞɚɥɶɧɟɣɲɟɦɭ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ   ɮɭɧɞɚɦɟɧɬ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɞɟɲёɜɵɣ. 

 
 

4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

4.1 ɍɫɥɨɜɢɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɍɱɚɫɬɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧ ɜ I ȼ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɩɨɞɪɚɣɨɧɟ. 

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 ɩɨ ɋɉ 131.13330.2018 ɋɌɊɈɂɌȿɅɖɇȺə 
ɄɅɂɆȺɌɈɅɈȽɂə  ɦɢɧɭɫ 40º ɋ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ² ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɞɥɹ III ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ ɩɨ ɋɉ 20.13330.2016 ɇȺȽɊɍɁɄɂ ɂ 
ȼɈɁȾȿɃɋɌȼɂə –150 ɤɝɫ/ɦ². 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ – 6 ɛɚɥɥɨɜ. 
Ɂɟɦɟɥɶɧɵɣ ɭɱɚɫɬɨɤ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ "ɉɚɜɢɥɶɨɧ ɜɢɡɢɬ-ɰɟɧɬɪɚ ɧɚ 

ɨ.Ɍɚɬɵɲɟɜ» ɪɚɫɩɨɥɨɠɟɧ ɜ ɋɨɜɟɬɫɤɨɦ ɪɚɣɨɧɟ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ. 
ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ "ɉɚɜɢɥɶɨɧ ɜɢɡɢɬ-ɰɟɧɬɪɚ ɧɚ 

ɨ.Ɍɚɬɵɲɟɜ», ɫɨɫɬɚɜɥɹɟɬ 1739.45 ɦ2. ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɛɨɪɤɟ ɤɚɪɤɚɫɚ 
ɡɞɚɧɢɹ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɱɚɫɬɨɤ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ "ɉɚɜɢɥɶɨɧ ɜɢɡɢɬ-ɰɟɧɬɪɚ ɧɚ 
ɨ.Ɍɚɬɵɲɟɜ» ɫɜɨɛɨɞɟɧ ɨɬ ɡɚɫɬɪɨɣɤɢ ɢ ɩɨɞɡɟɦɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, 
ɧɚɯɨɞɢɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɬɟɪɪɢɬɨɪɢɣ ɩɪɨɦɵɲɥɟɧɧɨ-ɤɨɦɦɭɧɚɥɶɧɵɯ, ɫɚɧɢɬɚɪɧɨ- 
ɡɚɳɢɬɧɵɯ ɡɨɧ ɩɪɟɞɩɪɢɹɬɢɣ. 

 
ɇɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
ɇɨɪɦɚɬɢɜɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɢɡɢɬ ɰɟɧɬɪɚ ɢɡ 

ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɢɦ ɩɨ ɋɇɢɉ 1.04.03-85* «ɇɨɪɦɵ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɡɚɞɟɥɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ», ɪɚɡɞɟɥ 24* «Ɇɟɫɬɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ». 

ɉɨɥɧɵɣ ɪɚɫɱёɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 5. 
 
ɋɜɟɞɟɧɢɹ ɨɛ ɭɫɥɨɜɢɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɨ 

ɪɚɫɫɬɨɹɧɢɹɯ ɞɥɹ ɢɯ ɞɨɫɬɚɜɤɢ, ɜɢɞɚɯ ɬɪɚɧɫɩɨɪɬɚ, ɨ ɧɟɨɛɯɨɞɢɦɵɯ ɡɚɩɚɫɚɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɜ ɩɪɨɟɤɬɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɢ ɞɪɭɝɢɯ ɧɨɪɦ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɛɟɡɨɩɚɫɧɭɸ ɞɥɹ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɚ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɦɟɪɨɩɪɢɹɬɢɣ. 



 

 

 

 

ȼ ɩɪɨɟɤɬɟ ɩɪɢɧɹɬɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ 
ɬɢɩɨɜɵɦ ɩɪɨɟɤɬɧɵɦ ɪɟɲɟɧɢɹɦ, ɬɢɩɨɜɵɦ ɦɚɬɟɪɢɚɥɚɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɟɪɢɹɦ, ȽɈɋɌɚɦ, ɤɨɬɨɪɵɟ ɧɟ ɬɪɟɛɭɸɬ ɩɪɨɜɟɪɤɢ ɧɚ ɩɚɬɟɧɬɧɭɸ ɱɢɫɬɨɬɭ ɢ 
ɩɚɬɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɬɚɤ ɤɚɤ ɜɤɥɸɱɟɧɵ ɜ Ɏɟɞɟɪɚɥɶɧɵɣ ɮɨɧɞ ɦɚɫɫɨɜɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ. 

ɉɪɢɧɹɬɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɞɟɥɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɚɡɞɟɥɚɯ ȺɊ, Ʉɀ, ɄȾ, ɗɈɆ, ȼɄ, Ɉȼ, ɉɋ. Ɍɚɤ ɤɚɤ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɚɜɢɥɶɨɧɚ ɜɢɡɢɬ-ɰɟɧɬɪɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ, 
ɬɨ ɧɚɥɢɱɢɟ ɢ ɩɨɫɬɚɜɤɢ ɞɚɧɧɵɯ ɪɟɫɭɪɫɨɜ ɛɭɞɟɬ ɛɟɫɩɟɪɟɛɨɣɧɵɦ. 

Ⱦɨɫɬɚɜɤɚ ɪɟɫɭɪɫɨɜ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. 
 
ɂɫɬɨɱɧɢɤ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɜɨɞɨɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, 

ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. 
ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɟɧɨ ɨɬ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɝɨɪɨɞɫɤɨɣ ɫɟɬɢ 220ȼ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɬɚɤ ɠɟ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɨɬ ɝɨɪɨɞɫɤɨɣ ɫɟɬɢ.  

ɋɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɬ 
ɩɟɪɟɞɜɢɠɧɵɯ ɤɨɦɩɪɟɫɫɨɪɨɜ. Ɋɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɚ ȽɋɆ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ. 

 
ɋɨɫɬɚɜ ɭɱɚɫɬɧɢɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɂɚɤɚɡɱɢɤ ɢ ɢɧɜɟɫɬɨɪ ɆȺɍ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ «ɐɟɧɬɪ ɪɟɚɥɢɡɚɰɢɢ ɫɨɰɢɚɥɶɧɵɯ 

ɩɪɨɟɤɬɨɜ»; 
ɉɨɞɪɹɞɱɢɤ ɈɈɈ «ɉɪɨɟɤɬɞɟɜɟɥɨɩɦɟɧɬ». 
ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɡɚɤɭɩɤɢ ɩɨɞɪɹɞɧɵɯ ɪɚɛɨɬ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɩɭɬɟɦ 

ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɤɭɪɟɧɬɧɵɯ ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɪɹɞɱɢɤɨɜ 
 
Ⱦɚɧɧɵɟ ɨ ɩɨɬɪɟɛɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɜ ɢɧɜɟɧɬɚɪɧɵɯ ɜɪɟɦɟɧɧɵɯ 

ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ ɠɢɥɢɳɧɨ ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ⱦɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɬɪɟɛɭɸɬɫɹ ɫɤɥɚɞɵ 

ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ  ɧɟɨɬɚɩɥɢɜɚɟɦɵɟ ɢ ɧɚɜɟɫɵ ɩɨɞ ɞɟɪɟɜɹɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɞɜɟɪɧɵɟ ɢ ɨɤɨɧɧɵɟ ɩɪɨёɦɵ. 

Ɍɪɟɛɭɟɦɵɟ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɪɟɦɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ: 
- ɝɚɪɞɟɪɨɛɧɚɹ ɫ ɩɨɦɟɳɟɧɢɟɦ ɞɥɹ ɨɛɨɝɪɟɜɚ ɢ ɨɬɞɵɯɚ; 
- ɞɭɲɟɜɚɹ ɢ ɭɦɵɜɚɥɶɧɚɹ; 
- ɬɭɚɥɟɬ; 
- ɩɪɨɪɚɛɫɤɚɹ; 
- Ʉɉɉ; 

4.2 Ɋɚɛɨɬɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 

–ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ; 



 

 

 

 

–ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ; 
–ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ. 
 
 
 
 
 

4.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ 

4.3.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ ɦɨɧɬɚɠ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ 

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɦɨɧɬɚɠ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ 
"ɉɚɜɢɥɶɨɧ ɜɢɡɢɬ-ɰɟɧɬɪɚ ɧɚ ɨ.Ɍɚɬɵɲɟɜ»  

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ - ɤɚɪɤɚɫɧɚɹ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɤɨɥɨɧɧ, 
ɫɜɹɡɚɧɧɵɯ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɜɹɡɟɜɵɦɢ ɛɚɥɤɚɦɢ.  

Ʉɨɥɨɧɧɵ  - ɤɥɟɟɧɵɣ ɢɡ ɞɟɪɟɜɚ, ɪɢɝɟɥɢ ɢ ɧɚɫɬɢɥ ɩɟɪɟɤɪɵɬɢɣ – ɞɟɪɟɜɹɧɧɵɟ, 
ɫɬɟɧɵ ɨɛɲɢɬɵ OSB ɩɨɢɬɚɦɢ.  

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

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
–ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 

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

ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ: 
–ɫɬɪɨɩɨɜɤɚ ɢ ɪɚɫɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ; 
–ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɩɨɪɵ; 
–ɜɵɜɟɪɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ; 
–ɩɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ. 
Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
–ɭɛɨɪɤɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɭɫɬɪɨɣɫɬɜɚ ɬɟɪɪɢɬɨɪɢɢ. 

4.3.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ɋɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɥɟɞɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 

−ɋɉ 48.13330.2019 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɇɢɉ 12-01-2004; 
−ɋɉ 70.13330.2012. ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ; 
−ɋɇɢɉ 12-03-2001. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ; 
−ɋɇɢɉ 12-04-2002. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 

ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ; 



 

 

 

 

–ɆȾɋ 12-29.2006 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 
ɨɮɨɪɦɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ. 

4.4 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɫɥɭɠɢɬ Ⱥɤɬ 
ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ (ɮɭɧɞɚɦɟɧɬɨɜ) ɤ ɦɨɧɬɚɠɭ. Ʉ ɚɤɬɭ 
ɩɪɢɟɦɤɢ ɩɪɢɥɚɝɚɸɬ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫ ɧɚɧɟɫɟɧɢɟɦ 
ɩɨɥɨɠɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ. 

Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɩɪɨɰɟɫɫ ɦɨɧɬɚɠɚ ɞɟɪɟɜɹɧɧɵɯ  ɤɨɧɫɬɪɭɤɰɢɣ 
ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɩɟɪɚɰɢɣ: 

- ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɪɚɡɛɢɜɤɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ; 
- ɭɫɬɚɧɨɜɤɚ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɝɨɬɨɜɵɯ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ; 
- ɭɫɬɚɧɨɜɤɚ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɨɥɨɧɧ ɢ ɪɚɫɩɨɪɨɤ; 
- ɭɫɬɚɧɨɜɤɚ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɹ; 
-ɭɫɬɚɧɨɜɤɚ, ɧɚɫɬɢɥɚ ɢ ɟɝɨ ɡɚɤɪɟɩɥɟɧɢɟ; 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ ɝɟɧɟɪɚɥɶɧɵɦ ɩɨɞɪɹɞɱɢɤɨɦ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɨɥɧɨɫɬɶɸ ɡɚɤɨɧɱɟɧɵ ɢ ɩɪɢɧɹɬɵ ɡɚɤɚɡɱɢɤɨɦ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
- ɭɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɦɨɧɬɚɠ ɤɨɥɨɧɧ; 
- ɩɪɨɢɡɜɟɞɟɧɚ ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɩɚɡɭɯ ɬɪɚɧɲɟɣ ɢ ɹɦ; 
- ɝɪɭɧɬ ɫɩɥɚɧɢɪɨɜɚɧ ɜ ɩɪɟɞɟɥɚɯ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ; 
- ɭɫɬɪɨɟɧɵ ɜɪɟɦɟɧɧɵɟ ɩɨɞɴɟɡɞɧɵɟ ɞɨɪɨɝɢ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 
- ɩɨɞɝɨɬɨɜɥɟɧɵ ɩɥɨɳɚɞɤɢ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɚɛɨɬɵ 

ɤɪɚɧɚ; 
- ɞɨɥɠɧɚ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɚ ɪɚɛɨɱɚɹ ɡɨɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɜɵɩɨɥɧɢɬɶ ɨɝɪɚɠɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɨɛɭɫɬɪɨɢɬɶ ɩɥɨɳɚɞɤɢ 

ɩɨɞ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɝɨɬɨɜɢɬɶ ɩɥɨɳɚɞɤɢ ɞɥɹ 
ɪɚɛɨɬ ɦɚɲɢɧ. ɍɫɬɚɧɨɜɢɬɶ ɛɵɬɨɜɵɟ ɢ ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

- ɜɵɩɨɥɧɢɬɶ ɩɨɞɜɨɞ ɢ ɭɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɢɧɠɟɧɟɪɧɵɯ 
ɫɟɬɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɧɚ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 
Ɉɛɟɫɩɟɱɢɬɶ ɩɥɨɳɚɞɤɭ ɫɜɹɡɶɸ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɛɨɬ; 

- ɜɵɩɨɥɧɢɬɶ ɦɨɧɬɚɠ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ 
ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɨ 300 ȼɬ; 

- ɜɵɩɨɥɧɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ 
ɞɨɪɨɝ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ; 

- ɜɵɩɨɥɧɢɬɶ ɞɟɬɚɥɶɧɭɸ ɝɟɨɞɟɡɢɱɟɫɤɭɸ ɪɚɡɛɢɜɤɭ ɫ ɜɵɧɨɫɨɦ ɝɥɚɜɧɵɯ ɨɫɟɣ 
ɢ ɨɫɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɨɛɧɨɫɤɭ, ɚ ɬɚɤɠɟ ɡɚɤɪɟɩɥɟɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɬɦɟɬɨɤ ɧɚ ɜɪɟɦɟɧɧɵɯ ɪɟɩɟɪɚɯ; 

- ɞɨɫɬɚɜɢɬɶ ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɫ ɡɚɜɨɞɨɜ 
ɩɨɫɬɚɜɳɢɤɨɜ, ɚ ɬɚɤɠɟ ɩɟɪɟɜɟɡɬɢ ɜ ɩɪɟɞɟɥɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɨɬ ɫɤɥɚɞɨɜ 
ɤ ɦɟɫɬɚɦ ɢɯ ɭɫɬɚɧɨɜɤɢ; 



 

 

 

 

- ɩɨɞɝɨɬɨɜɢɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ, ɩɪɨɲɟɞɲɢɟ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ; 

- ɧɚɧɟɫɬɢ ɪɢɫɤɢ ɭɫɬɚɧɨɜɨɱɧɵɯ, ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɣ ɧɚ ɛɨɤɨɜɵɯ ɝɪɚɧɹɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɧɚ ɭɪɨɜɧɟ ɧɢɡɚ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. Ɋɢɫɤɢ ɧɚɧɨɫɹɬɫɹ 
ɤɚɪɚɧɞɚɲɨɦ ɢɥɢ ɦɚɪɤɟɪɨɦ. ɇɟɞɨɩɭɫɬɢɦɨ ɧɚɧɟɫɟɧɢɟ ɰɚɪɚɩɢɧ ɢɥɢ ɧɚɞɪɟɡɨɜ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ; 

- ɞɨɫɬɚɜɢɬɶ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɵɟ ɦɨɧɬɚɠɧɵɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɨɫɧɚɫɬɤɭ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. 

- ɩɨɞɝɨɬɨɜɢɬɶ ɡɧɚɤɢ ɞɥɹ ɨɝɪɚɠɞɟɧɢɹ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɪɚɛɨɬ.  

Ɋɚɡɛɢɜɤɭ ɨɫɧɨɜɧɵɯ ɨɫɟɣ ɡɞɚɧɢɹ ɜɵɩɨɥɧɹɸɬ ɫ ɜɵɧɨɫɚ ɜ ɧɚɬɭɪɭ ɞɜɭɯ 
ɤɪɚɣɧɢɯ ɬɨɱɟɤ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɨɥɨɠɟɧɢɟ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 
ɡɞɚɧɢɹ. ɇɚ ɪɚɡɛɢɜɨɱɧɨɦ ɱɟɪɬɟɠɟ ɭɤɚɡɵɜɚɸɬ ɜɫɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ, 
ɩɪɢɜɹɡɤɭ ɤɨɧɫɬɪɭɤɰɢɣ. Ɉɫɢ ɡɞɚɧɢɹ ɧɚ ɨɛɧɨɫɤɭ ɩɟɪɟɧɨɫɹɬ ɫ ɩɨɦɨɳɶɸ ɬɟɨɞɨɥɢɬɚ. 
ɇɚ ɫɥɭɱɚɣ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɧɨɫɤɢ ɝɥɚɜɧɵɟ ɨɫɢ ɡɚɤɪɟɩɥɹɸɬ ɧɚ ɦɟɫɬɧɨɫɬɢ. Ⱦɥɹ 
ɷɬɨɝɨ ɜ ɢɯ ɫɬɜɨɪɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5-10 ɦ ɨɬ ɛɭɞɭɳɟɝɨ ɡɞɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɜɪɟɦɟɧɧɵɟ, ɜɵɧɨɫɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɧɚɤɢ ɫ ɨɫɟɜɵɦɢ ɪɢɫɤɚɦɢ. Ⱦɥɹ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɜɛɥɢɡɢ ɨɬ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɪɚɛɨɱɢɣ 
ɪɟɩɟɪ. Ɉɬɦɟɬɤɭ ɬɚɤɨɝɨ ɪɟɩɟɪɚ ɨɩɪɟɞɟɥɹɸɬ ɨɬ ɛɥɢɠɚɣɲɢɯ ɪɟɩɟɪɨɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ. ɑɬɨɛɵ ɭɩɪɨɫɬɢɬɶ ɜɵɱɢɫɥɟɧɢɟ ɨɬɦɟɬɨɤ, 
ɨɬɫɱɟɬɵ ɜɵɫɨɬ ɜɟɞɭɬ ɨɬ ɭɫɥɨɜɧɨɣ ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ - ɭɪɨɜɧɹ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ. 
Ɂɧɚɹ ɚɛɫɨɥɸɬɧɭɸ ɨɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɪɟɩɟɪɚ, ɨɩɪɟɞɟɥɹɸɬ ɚɛɫɨɥɸɬɧɭɸ ɨɬɦɟɬɤɭ 
ɭɪɨɜɧɹ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ. Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 
ɧɚ ɦɨɧɬɚɠɧɵɣ ɝɨɪɢɡɨɧɬ ɰɨɤɨɥɹ ɜɵɧɨɫɹɬ ɛɚɡɨɜɵɟ ɨɫɢ ɢ ɜɵɩɨɥɧɹɸɬ ɞɟɬɚɥɶɧɵɟ 
ɪɚɡɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ. 

ɉɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ 
ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɪɟɝɚɬɶ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, 
ɞɥɹ ɱɟɝɨ ɢɯ ɫɥɟɞɭɟɬ ɭɤɥɚɞɵɜɚɬɶ ɜ ɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ ɞɟɪɟɜɹɧɧɵɟ 
ɩɨɞɤɥɚɞɤɢ ɢ ɡɚɤɪɟɩɥɹɬɶ (ɩɪɢ ɩɟɪɟɜɨɡɤɚɯ) ɫ ɩɨɦɨɳɶɸ ɢɧɜɟɧɬɚɪɧɵɯ ɤɪɟɩɥɟɧɢɣ, 
ɬɚɤɢɯ ɤɚɤ ɡɚɠɢɦɵ, ɯɨɦɭɬɵ, ɬɭɪɧɢɤɟɬɵ, ɤɚɫɫɟɬɵ ɢ ɬ.ɩ. 

Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜɵɩɪɚɜɢɬɶ ɫɩɨɫɨɛɨɦ ɯɨɥɨɞɧɨɣ 
ɢɥɢ ɝɨɪɹɱɟɣ ɩɪɚɜɤɢ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɛɪɚɫɵɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɢɥɢ ɜɨɥɨɱɢɬɶ ɢɯ ɩɨ ɥɸɛɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɫɬɪɨɩɵ ɢɡ ɦɹɝɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɇɚ ɰɟɧɬɪɚɥɶɧɨɦ ɫɤɥɚɞɟ ɉɨɞɪɹɞɱɢɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɯɪɚɧɹɬɫɹ ɧɚ ɨɬɤɪɵɬɵɯ, 
ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɳɟɛɧɹ ɢɥɢ ɩɟɫɤɚ (ɇ=5-10ɫɦ) ɜ 
ɲɬɚɛɟɥɹɯ ɫ ɩɪɨɤɥɚɞɤɚɦɢ ɜ ɬɨɦ ɠɟ ɩɨɥɨɠɟɧɢɢ, ɜ ɤɚɤɨɦ ɨɧɢ ɧɚɯɨɞɢɥɢɫɶ ɩɪɢ 
ɩɟɪɟɜɨɡɤɟ. ɉɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɨɞɧɚ ɧɚɞ ɞɪɭɝɨɣ 
ɫɬɪɨɝɨ ɩɨ ɜɟɪɬɢɤɚɥɢ. ɋɟɱɟɧɢɟ ɩɪɨɤɥɚɞɨɤ ɢ ɩɨɞɤɥɚɞɨɤ ɨɛɵɱɧɨ ɤɜɚɞɪɚɬɧɨɟ, ɫɨ 
ɫɬɨɪɨɧɚɦɢ ɧɟ ɦɟɧɟɟ 25 ɫɦ. Ɋɚɡɦɟɪɵ ɩɨɞɛɢɪɚɸɬ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ 
ɜɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɨɩɢɪɚɥɢɫɶ ɧɚ ɜɵɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢ ɧɢɠɟɥɟɠɚɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

Ⱦɨ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞɝɨɬɨɜɥɟɧɵ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɣ: ɧɚɥɢɱɢɟ ɧɚ ɧɢɯ ɦɚɪɨɤ ɢ ɨɫɟɜɵɯ ɪɢɫɨɤ, ɫɨɨɬɜɟɬɫɬɜɢɟ 



 

 

 

 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɸɬ ɧɚ 
ɫɬɵɤɢ. ɉɪɨɜɟɪɹɸɬ ɨɬɦɟɬɤɢ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɪɚɜɧɢɜɚɸɬ 
ɢɯ ɞɨ ɩɪɨɟɤɬɧɨɝɨ ɭɪɨɜɧɹ. Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɛɨɬɚɬɶ ɜɫɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɧɚ ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤɨɥɨɧɧ ɤ ɦɨɧɬɚɠɭ ɧɚ ɧɢɯ ɧɚɧɨɫɹɬ ɫɥɟɞɭɸɳɢɟ ɪɢɫɤɢ: 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɤɨɥɨɧɧɵ, ɧɚ ɭɪɨɜɧɟ ɧɢɡɚ ɤɨɥɨɧɧɵ ɢ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ. Ɂɚɬɟɦ 
ɨɛɫɬɪɚɢɜɚɸɬ ɦɨɧɬɚɠɧɵɦɢ ɥɟɫɬɧɢɰɚɦɢ ɢ ɩɨɞɦɨɫɬɹɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ 
ɦɨɧɬɚɠɚ ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɇɨɧɬɢɪɨɜɚɬɶ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɠɧɨ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ: 
ɨɬɞɟɥɶɧɵɦɢ ɞɟɬɚɥɹɦɢ, ɱɚɫɬɹɦɢ ɢɥɢ ɫɛɨɪɨɱɧɵɦɢ ɟɞɢɧɢɰɚɦɢ ɤɨɧɫɬɪɭɤɰɢɣ.  

Ɇɨɧɬɚɠ ɞɟɪɟɜɹɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ ɩɨɞɴɟɦɨɦ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɹ: ɫɬɪɨɩɨɜɤɢ, ɨɬɬɹɝɢɜɚɧɢɹ ɩɪɢ ɩɨɞɴɟɦɟ ɢ ɡɚɜɨɞɤɟ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨɞɴɟɦɚ ɢ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɜɪɟɦɟɧɧɨɝɨ 
ɤɪɟɩɥɟɧɢɹ ɢ ɜɵɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ, ɪɚɫɫɬɪɨɩɨɜɤɢ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ 
ɡɚɤɪɟɩɥɟɧɢɹ. Ɇɨɧɬɚɠ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɜɵɩɨɥɧɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɬɳɚɬɟɥɶɧɨ ɩɪɨɜɟɪɹɸɬ ɝɨɞɧɨɫɬɶ ɢɯ, 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɵ ɱɟɪɬɟɠɚɦ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɞɨ ɪɚɫɤɪɟɩɢɬɶ, ɫ ɬɟɦ ɱɬɨɛɵ ɩɪɢ ɩɨɞɴɟɦɟ ɨɧɢ ɧɟ 
ɞɟɮɨɪɦɢɪɨɜɚɥɢɫɶ. Ⱦɨ ɬɨɝɨ, ɤɚɤ ɫɬɚɜɢɬɶ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɧɚ ɷɥɟɦɟɧɬɚɯ 
ɩɨɤɚɡɵɜɚɸɬ ɤɪɚɫɤɨɣ ɦɟɫɬɚ ɫɬɪɨɩɨɜɤɢ. 

ɉɨɞɧɢɦɚɸɬ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɞɜɚ ɩɪɢɟɦɚ ɧɚ ɜɵɫɨɬɭ 20-30 ɫɦ, ɩɨɫɥɟ 
ɩɪɨɜɟɪɤɢ ɧɚɞɟɠɧɨɫɬɢ ɤɪɟɩɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬ ɞɚɥɶɧɟɣɲɢɣ ɩɨɞɴɟɦ. 

ɋɛɨɪɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬɢɪɭɸɬ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ. Ȼɟɡ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɢ ɩɪɢɟɦɤɢ ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɞɪɭɝɢɯ 
ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ ɦɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɱɢɧɚɬɶ ɧɟɥɶɡɹ. Ɍɚɦ, ɝɞɟ ɞɟɪɟɜɹɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɢɪɚɸɬɫɹ ɧɚ ɤɚɦɟɧɧɵɟ ɢɥɢ ɛɟɬɨɧɧɵɟ ɨɩɨɪɧɵɟ ɱɚɫɬɢ, ɨɛɹɡɚɬɟɥɶɧɨ 
ɧɭɠɧɨ ɞɨ ɦɨɧɬɚɠɚ ɬɳɚɬɟɥɶɧɨ ɜɵɜɟɪɢɬɶ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɜɵɫɨɬɟ. ɉɪɢ 
ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɢɯ ɩɪɨɟɤɬɧɵɦ ɞɚɧɧɵɦ ɧɚ ɦɟɫɬɨ ɨɩɢɪɚɧɢɹ ɧɚɧɨɫɹɬ ɰɟɦɟɧɬɧɵɣ 
ɪɚɫɬɜɨɪ ɩɪɨɱɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 50 % ɦɚɪɨɱɧɨɣ. ɉɨɫɥɟ ɜɵɜɟɪɤɢ ɦɟɫɬ ɨɩɢɪɚɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɜɟɪɹɸɬ ɨɫɢ ɢɯ ɭɫɬɚɧɨɜɤɢ. 

Ⱦɨ ɩɨɞɧɹɬɢɹ ɷɥɟɦɟɧɬɵ ɧɭɠɧɨ ɩɨɱɢɫɬɢɬɶ ɨɬ ɝɪɹɡɢ, ɧɚɥɟɞɢ, ɫɧɟɝɚ. 
ɗɥɟɦɟɧɬɵ ɫɥɟɞɭɟɬ ɩɨɞɧɢɦɚɬɶ ɩɥɚɜɧɨ, ɛɟɡ ɪɵɜɤɨɜ, ɪɚɫɤɚɱɢɜɚɧɢɹ, 

ɜɪɚɳɟɧɢɹ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɪɚɳɟɧɢɹ ɤ ɷɥɟɦɟɧɬɭ ɩɪɢɤɪɟɩɥɹɸɬ ɬɨɧɤɢɣ ɤɚɧɚɬ, 
ɤɨɬɨɪɵɣ ɨɬɬɹɝɢɜɚɟɬ ɦɨɧɬɚɠɧɢɤ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬ ɩɨɱɬɢ ɜɫɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɞɭɬ ɦɨɧɬɚɠ 
ɞɨɦɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɯɚɧɢɡɦɨɜ. ȿɫɥɢ ɦɨɧɬɢɪɭɟɬɫɹ ɞɨɦ ɫ ɨɞɧɢɦ ɢɥɢ ɞɜɭɦɹ 
ɷɬɚɠɚɦɢ, ɬɨ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɚɦɨɯɨɞɧɵɟ ɤɪɚɧɵ. 

ɍɤɪɭɩɧɟɧɧɭɸ ɫɛɨɪɤɭ ɷɥɟɦɟɧɬɨɜ ɜɵɩɨɥɧɹɸɬ ɜ ɦɨɧɬɚɠɧɨɣ ɡɨɧɟ ɤɪɚɧɚ, 
ɱɬɨɛɵ ɷɥɟɦɟɧɬɵ ɥɟɝɱɟ ɩɨɞɚɜɚɥɢɫɶ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɱɢɫɬɢɬɶ 
ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɬ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɫɧɹɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɨɩɚɫɧɵɯ ɡɨɧ. ɍɛɪɚɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 



 

 

 

 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɫɬɤɭ ɢ ɢɧɫɬɪɭɦɟɧɬɵ. ɉɟɪɟɞɚɬɶ ɩɨɞɪɹɞɱɢɤɭ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ 
ɢ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɧɚ ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ. 

4.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɢ ɩɪɢɟɦɤɟ ɪɚɛɨɬ 

Ʉɨɧɬɪɨɥɶ ɢ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɩɪɢ ɦɨɧɬɚɠɟ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɩɨɥɧɹɸɬ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 

- ɋɉ 48.13330.2019 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
- ɋɉ 70.13330.2012 ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ; 
- ȽɈɋɌ 26433.2-94. ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ. 
ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɦɨɧɬɚɠɧɨɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨɞɜɟɪɝɧɭɬɶ ɤɨɧɬɪɨɥɸ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɯ 
ɜɵɩɨɥɧɟɧɢɹ. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɜɯɨɞɧɨɣ, 
ɨɩɟɪɚɰɢɨɧɧɵɣ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ), ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɢ ɩɪɢɟɦɨɱɧɵɣ. Ʉɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɫɥɭɠɛɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɧɟɨɛɯɨɞɢɦɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ ɤɨɧɬɪɨɥɹ, ɢ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ (ɩɪɨɪɚɛɚ, ɦɚɫɬɟɪɚ), 
ɜɵɩɨɥɧɹɸɳɟɝɨ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ. ɉɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
 
 

Ɍɚɛɥɢɰɚ 4.1 – Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɣ, 
ɩɨɞɥɟɠɚɳɢɯ ˍɨɧɬɪɨɥɸ 

ɉɪɟɞɦɟɬ, ɫɨɫɬɚɜ ɢ ɨɛɴɟɦ 

ɩɪɨɜɨɞɢɦɨɝɨ ɤɨɧɬɪɨɥɹ, 
ɩɪɟɞɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

ɋɩɨɫɨɛɵ 
ɤɨɧɬɪɨɥɹ 

ȼɪɟɦɹ 
ɩɪɨɜɟɞɟɧɢɹ 
ɤɨɧɬɪɨɥɹ 

Ʉɬɨ 
ɤɨɧɬɪɨɥɢɪɭɟɬ 

Ɇɨɧɬɚɠ 
ɤɨɥɨɧɧ 

ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɵɯ 
ɨɫɟɣ ± 5 ɦɦ. Ɉɬɤɥɨɧɟɧɢɟ 
ɨɫɟɣ ɤɨɥɨɧɧ ɨɬ ɜɟɪɬɢɤɚɥɢ ɜ 
ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ - 10 ˏˏ. 
Ʉɪɢɜɢɡɧɚ ɤɨɥɨɧɧɵ - 0,0013 
ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ 
ɡɚɤɪɟɩɥɟɧɢɹ. 

ɬɟɨɞɨɥɢɬ, 
ɪɭɥɟɬɤɚ, 
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ ɉɪɨɪɚɛ 

Ɉɬɦɟɬɤɢ 
ɨɩɨɪɧɵɯ 
ɭɡɥɨɜ 

Ɉɬɤɥɨɧɟɧɢɟ ɜɟɪɯɚ ɨɩɨɪɧɨɝɨ  
ɭɡɥɚ ɨɬ ɩɪɨɟɤɬɧɨɝɨ – ˇˑ 10 

ɦɦ. 

   ɭɪɨɜɟɧɶ,  
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ 

ɉɪɨɪɚɛ 

Ɇɨɧɬɚɠ ɛɚɥɨɤ ɋɦɟɳɟɧɢɟ ɨɫɟɣɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɛɢɜɨɱɧɶɢ 
ɨɫɟɣ ɤɨɥɨɧɧ - 3 ɦɦ.  
 

ɬɟɨɞɨɥɢɬ, 
ɪɭɥɟɬɤɚ, 
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ ɉɪɨɪɚɛ 

 



 

 

 

 

Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɢɯ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ. Ⱦɨ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ ɢ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ 
ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɵ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ. Ʉɨɥɢɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɢ 
ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ, ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ, 
ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɫɬɚɧɞɚɪɬɚɯ. 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɷɬɢɯ 
ɬɪɟɛɨɜɚɧɢɣ. Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɢɦɟɬɶ ɦɚɪɤɢɪɨɜɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ 
ɧɟɫɦɵɜɚɟɦɨɣ ɤɪɚɫɤɨɣ. ȿɫɥɢ ɨɬɤɥɨɧɟɧɢɹ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɤɢ, ɡɚɜɨɞɚɦ-
ɢɡɝɨɬɨɜɢɬɟɥɹɦ ɧɚɩɪɚɜɥɹɸɬ ɪɟɤɥɚɦɚɰɢɢ, ɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɪɚɤɭɸɬ. ȼɫɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, 
ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɣ ɞɨɤɭɦɟɧɬ (ɩɚɫɩɨɪɬ), 
ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɟɟ ɦɚɪɤɚ, ɦɚɫɫɚ, ɞɚɬɚ 
ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɚɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɞɨɤɭɦɟɧɬɨɦ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɦ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ, ɞɟɣɫɬɜɭɸɳɢɦ ȽɈɋɌɚɦ ɢɥɢ Ɍɍ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɮɨɪɦɥɹɸɬɫɹ Ⱥɤɬɨɦ ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɀɭɪɧɚɥ 
ɭɱɟɬɚ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ 
ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. Ʉɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ 
ɦɚɫɬɟɪɚ, ɩɪɨɪɚɛɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɯɟɦɨɣ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 
ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢ ɨɩɟɪɚɰɢɨɧɧɨɦ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ) ɤɨɧɬɪɨɥɟ ɧɚɞɥɟɠɢɬ ɩɪɨɜɟɪɹɬɶ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɦɨɧɬɚɠɭ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ, ɪɚɛɨɱɢɦ 
ɩɪɨɟɤɬɨɦ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɜ 
ɀɭɪɧɚɥɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

ɉɨ ɨɤɨɧɱɚɧɢɢ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɟɪɹɸɳɢɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɞɨɤɭɦɟɧɬɚɰɢɹ: 

- ɞɟɬɚɥɢɪɨɜɨɱɧɵɟ ɱɟɪɬɟɠɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɠɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɚɤɬɵ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ; 
- ɚɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɫɯɟɦɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɞɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; 
- ɩɚɫɩɨɪɬɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ; ɫɟɪɬɢɮɢɤɚɬɵ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ. 
ɉɪɢ ɢɧɫɩɟɤɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɨɜɟɪɹɬɶ ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɜɵɛɨɪɨɱɧɨ ɩɨ ɭɫɦɨɬɪɟɧɢɸ ɡɚɤɚɡɱɢɤɚ ɢɥɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɨɞɪɹɞɱɢɤɚ ɫ ɰɟɥɶɸ 
ɩɪɨɜɟɪɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. 
ɗɬɨɬ ɜɢɞ ɤɨɧɬɪɨɥɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɧɚ ɥɸɛɨɣ ɫɬɚɞɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 



 

 

 

 

Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ ɬɟɯɧɢɱɟɫɤɢɦ ɧɚɞɡɨɪɨɦ 
ɡɚɤɚɡɱɢɤɚ, ɚɜɬɨɪɫɤɢɦ ɧɚɞɡɨɪɨɦ, ɢɧɫɩɟɤɰɢɨɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢ ɡɚɦɟɱɚɧɢɹ ɥɢɰ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɟɫɟɧɵ ɜ 
ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɮɢɤɫɢɪɭɸɬɫɹ ɬɚɤɠɟ ɜ 
Ɉɛɳɟɦ ɠɭɪɧɚɥɟ ɪɚɛɨɬ. ȼɫɹ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 48.13330.2019. «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɋɇɢɉ 12-01-2004»; 

Ʉɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɫɨɛɥɸɞɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɪɚɛɨɬ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɤɨɧɬɪɨɥɟɦ ɡɚ ɯɨɞɨɦ ɪɚɛɨɬ, 
ɢɡɥɨɠɟɧɧɵɦ ɜ ɉɪɨɟɤɬɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɉɪɨɟɤɬɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɜ ɋɯɟɦɟ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɜɟɞɭɬ ɫ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɢ ɡɚɤɚɧɱɢɜɚɸɬ ɩɪɢ ɫɞɚɱɟ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɇɚ 
ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɟɫɬɢ Ɉɛɳɢɣ ɠɭɪɧɚɥ ɪɚɛɨɬ, ɀɭɪɧɚɥ ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ 
ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɀɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɀɭɪɧɚɥ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɀɭɪɧɚɥ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɀɭɪɧɚɥ 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɡɚɳɢɬɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

4.6 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 

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

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

 
ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɢ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.2. 
ɉɟɪɟɱɟɧɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ 

ɡɞɚɧɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.2 - ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, 
ɫɬɚɧɤɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ 

Ɇɚɪɤɚ, ȽɈɋɌ, Ɍɍ 
ȿɞ. 
ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 

1    Ʉɪɚɧ ɫɬɪɟɥɨɜɨɣ, Q=25 ɬ Ʉɋ-35715-10 ɲɬ. 1 
2    Ⱦɜɭɯɤɨɧɟɱɧɵɣ ɛɚɥɚɧɫɢɪ. ɫɬɪɨɩ 2ɋɄ-1,6/6000 ɲɬ. 2 
3    Ɉɬɬɹɠɤɢ ɢɡ ɩɟɧɶɤɨɜɨɝɨ ɤɚɧɚɬɚ d=15...20 ɦɦ ɲɬ. 2 
4    Ɍɪɚɜɟɪɫɚ 27ɁɋɄ ɲɬ. 1 
5  Ɉɬɬɹɠɤɚ ɤɚɧɚɬ ɤɚɩɪɨɧ Ø19ɦɦ ȽɈɋɌ 10293-77 ɲɬ. 4 
6  ɋɬɪɨɩ Ø16,5ɦɦ ɋɄɄ№1 ɲɬ. 2 
7  ɋɬɪɨɩ Ø13,5ɦɦ ɋɄɄ№2 ɲɬ. 4 
8  ɋɤɨɛɚ ɬɚɤɟɥɚɠɧɚɹ Q=1,25 ɬ ɋɌ-1,25 ɲɬ. 4 



 

 

 

 

9  Ʌɟɫɬɧɢɰɚ ɩɪɢɫɬɚɜɧɚɹ ɅɉɇȺ-1000-4,2 ɲɬ. 2 
10  Ʌɟɫɬɧɢɰɚ ɩɪɢɫɬɚɜɧɚɹ ɅɉɇȺ-1000-8,2 ɲɬ. 2 
11  Ʌɟɫɬɧɢɰɚ ɩɪɢɫɬɚɜɧɚɹ ɅɉɇȺ-1000-15,0 ɲɬ. 2 
12  Ʌɟɫɬɧɢɰɚ ɧɚɜɟɫɧɚɹ ɅɇȺ-1000-4,0 ɲɬ. 2 
13  ɉɟɪɟɯɨɞɧɵɣ ɦɨɫɬɢɤ ɆɅ-6 ɲɬ. 2 

 
 
 
 
 
 
 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.2 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, 
ɫɬɚɧɤɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ 

Ɇɚɪɤɚ, ȽɈɋɌ, Ɍɍ 
ȿɞ. 
ɢɡɦ. Ʉɨɥɢɱɟɫɬɜɨ 

14  ɉɥɨɳɚɞɤɚ ɉɅȺ-1000-0,6-0,55 ɲɬ. 2 

15  
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɟ ɜɟɪɤɨɥɚɡɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɉȼɍ-2 ɲɬ. 4 

16  ɋɬɪɚɯɨɜɨɱɧɵɣ ɤɚɧɚɬ 09,7ɦɦ ȽɈɋɌ 7668-80 ɲɬ. 4 
17  ɋɠɢɦɵ ɞɥɹ ɤɚɧɚɬɚ Ø 9,7ɦɦ ɋ9,5 ɲɬ. 24 
18  Ɋɚɫɱɚɥɤɚ ɢɡ ɤɚɧɚɬɚ Ø 13,5ɥɦ 1=25ɦ  ɲɬ. 4 
19  Ɋɚɫɱɚɥɤɚ ɢɡ ɤɚɧɚɬɚ Ø 13,5ɦɦ 1=15ɦ  ɲɬ. 4 
20  ɇɢɜɟɥɢɪ ɇɂ-3 ɲɬ. 2 
21  Ɍɟɨɞɨɥɢɬ ɁɌ2Ʉɉ2 ɲɬ. 2 

22  
Ɋɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

ȽɈɋɌ 7502-98 ɲɬ. 4 

23  ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɣ ɍɋ2-II  ȽɈɋɌ 9416-83 ɲɬ. 2 
24  Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ȽɈɋɌ 7948-80 ɲɬ. 2 
25  Ⱦɨɦɤɪɚɬ ɪɟɟɱɧɵɣ ȾɊ-5 ɲɬ. 2 
26  Ⱥɜɬɨɝɢɞɪɨɩɨɞɴɟɦɧɢɤ ȺȽɉ-22 ɲɬ. 1 
27  Ⱦɪɟɥɶ ɷɥɟɤɬɪɢɱɟɫɤɚɹ  ɲɬ. 2 
28  Ƚɚɣɤɨɜɟɪɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ  ɲɬ. 1 
29  ɂɧɜɟɧɬɚɪɧɚɹ ɜɢɧɬɨɜɚɹ ɫɬɹɠɤɚ  ɲɬ. 2 
30   Ʌɨɦ ɫɬɚɥɶɧɨɣ ɦɨɧɬɚɠɧɵɣ  ɲɬ. 2 
31   Ɋɟɣɤɚ ɧɢɜɟɥɢɪɨɜɨɱɧɚɹ ɗɦ. TS 50/2 ɲɬ. 4 
32   ɇɨɠɧɢɰɵ ɩɨ ɦɟɬɚɥɥɭ, ɪɭɱɧɵɟ  ɲɬ. 1 
33   ɋɜɚɪɨɱɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ ȼȾ-306 ɲɬ. 1 
34   Ʉɚɛɟɥɶ ɫɜɚɪɨɱɧɵɣ ɄȽ 1ɯ25 ɦ. 300 
35   ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ ɌȾ-500 ɲɬ. 3 
36   Ƚɚɡɨɪɟɡ ɜ ɤɨɦɩɥɟɤɬɟ  ɲɬ. 3 
37  ɉɟɪɟɧɨɫɤɢ ɞɥɹ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɚ L-50ɦ,U-220 ȼ ɲɬ. 5 
38   ɀɢɥɟɬɵ ɨɪɚɧɠɟɜɵɟ  ɲɬ. 10 
39   Ʉɚɫɤɢ ɫɬɪɨɢɬɟɥɶɧɵɟ  ɲɬ. 10 

40   Ʉɥɟɳɟɜɨɟ ɝɪɭɡɨɡɚɯɜɚɬɧɨɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 

1Ɇȼ11-1,0 ɲɬ. 2 

41   Ɂɚɯɜɚɬ - ɫɬɪɭɛɰɢɧɚ 3Ɇȼ11-3,2 ɲɬ. 2 
42   ɇɚɛɨɪ ɤɥɸɱɟɣ  ɲɬ. 2 

 



 

 

 

 

Ɍɚɛɥɢɰɚ 4.3 - ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ (ɤɚɪɤɚɫ ɡɞɚɧɢɹ) 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 

ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɢɡɞɟɥɢɣ, ɦɚɪɤɚ, 
ȽɈɋɌ, Ɍɍ 

ȿɞ. 
ɢɡɦ. 

ɇɨɪɦɚ 
ɪɚɫɯɨɞɚ ɧɚ 

ɟɞ. ɢɡɦ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɧɚ 
ɨɛɴɟɦ ɪɚɛɨɬ 

1 2 3 4 5 

Ɇɨɧɬɚɠ 
ɞɟɪɟɜɹɧɧɨɝɨ 

ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

Ʉɨɥɨɧɧɵ 
Ʉ1, 350ɯ200 ɲɬ. 1 42 

Ʉ2, 200ɯ200 ɲɬ. 1 12 
Ʌɚɝɢ 

Ʌ1, 100ɯ200 ɲɬ. 1 77 
Ʌ2, 50ɯ200 ɲɬ. 1 80 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.3 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 

ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɢɡɞɟɥɢɣ, ɦɚɪɤɚ, 
ȽɈɋɌ, Ɍɍ 

ȿɞ. 
ɢɡɦ. 

ɇɨɪɦɚ 
ɪɚɫɯɨɞɚ ɧɚ 

ɟɞ. ɢɡɦ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɧɚ 
ɨɛɴɟɦ ɪɚɛɨɬ 

1 2 3 4 5 

Ɇɨɧɬɚɠ 
ɞɟɪɟɜɹɧɧɨɝɨ 

ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

Ȼɚɥɤɢ  
Ȼ1, 200ɯ600 ɲɬ. 1 20 
Ȼ2, 200ɯ800 ɲɬ. 1 4 
Ȼ3, 200ɯ400 ɲɬ. 1 33 

ɋɬɨɣɤɢ 
ɋ1, 50ɯ200 ɲɬ. 1 142 

Ɋɟɣɤɢ 
Ɋ1, 50ɯ25 ɲɬ. 1 314 
Ɋ2, 50ɯ100 ɲɬ. 1 630 

Ʌɢɫɬɵ OSB 
O1, OSB-3 18ɦɦ  ɦ. ɤɜ. 1 1448,24 

 

4.7 Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɦɨɧɬɚɠɚ 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɨɥɶɡɭɟɦɫɹ ɤɚɬɚɥɨɝɨɦ 
ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ ɢ ȽɈɋɌɨɦ 25573-82 «ɋɬɪɨɩɵ ɝɪɭɡɨɜɵɟ ɤɚɧɚɬɧɵɟ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ». Ⱦɥɹ ɤɚɠɞɨɝɨ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɜɵɛɪɚɧ ɤɨɦɩɥɟɤɬ 
ɨɞɧɨɬɢɩɧɨɣ ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, ɩɪɢɧɹɬɵɣ ɩɨ ɛɨɥɶɲɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. 

Ƚɪɭɡɨɡɚɯɜɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɫɯɟɦɵ ɫɬɪɨɩɨɜɤɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɥɢɫɬɟ 6 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ 

4.8 ɉɨɞɛɨɪ ɤɪɚɧɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 

ɉɨɞɛɨɪ ɤɪɚɧɚ ɨɫɭɳɟɫɬɜɥɹɟɦ ɞɥɹ ɛɚɥɤɢ Ȼ1, ɤɚɤ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɣ 
ɷɥɟɦɟɧɬ, ɟɝɨ ɦɚɫɫɚ ɪɚɜɧɚ 0,345ɬ. 

 
1) ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ, ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 



 

 

 

 

 ܳɤ=ݍɷ+ݍɝ, (4.6.1) 
  
ɝɞɟ ݍɷ - ɦɚɫɫɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɬ; ݍɝ - ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɬ. (9 ɤɝ ɜɟɫ ɫɬɪɨɩɚ 2ɋɄ–1,6.) 
 ܳɤ =0,345+0,009=0,354 ɬ, 

 

 

2) ȼɵɫɨɬɭ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 

ɇɤ=ℎ0+ℎз+ℎɷ+ℎ̐, 
(4.6.2) 

  

ɝɞɟ ℎ0 – ɧɚɱɚɥɶɧɚɹ ɜɵɫɨɬа, ɦ; ℎз – ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɷɥɟɦɟɧɬɚ ɧɚɞ ɨɩɨɪɨɣ(1ɦ); ℎɷ - ɜɵɫɨɬɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ(; ℎ̐ - ɞɥɢɧɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

ɇɤ =5,01+1+0,7+2=8,71 ɦ. 

3) ȼɵɥɟɬ ˍ˓ˡˍа ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

Lɤɪ=(b+b1+b2)(ɇɤ–hɲ)/(hɩ+hɝ)+b3  
(4.6.3) 

  

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

b1 - ɩɨɥɨɜɢɧɚ ɞɥɢɧɵ (ɢɥɢ ɲɢɪɢɧɵ) ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ; 
b2 - ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ; 
b3 - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ; 
hɲ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ. 
hɩ – вы˔ˑ˕а ˒ˑˎи˔˒а˔˕а, ˒˓иːиˏаˈ˕˔ˢ ˓авːыˏ 2 ˏ. 
Lɤɪ =(0,5+0,18+0,5)(8,71–2)/(2+2)+8,5=10,48ɦ.  

Ⱦɥɢɧɚ ɫɬɪɟɥɵ 

 



 

 

 

 

 L˔ = √(lk௣ − bଷ)ଶ + ሺHˍ − h˛ሻଶ, 
(4.6.3) 

               L˔ = √ሺͳͲͶͺͲ − ʹͲͲͲሻଶ + ሺͺ͹ͳͲ − ʹͲͲͲሻଶ = ͳʹʹ͹͸ ˏˏ 

 

ɉɨ ɧɚɣɞɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɦ а̏токран Ʉɋ-35715-10. 
ȿɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 16ɬ; Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ   
22,7ɦ; Ⱦɥɢɧɚ ɫɬɪɟɥɵ 23ɦ; ȼɵɥɟɬ 21ɦ. 
 

4.9 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

ɋɇɢɉ 12-04-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 
ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. »; 

ȽɈɋɌ 12.3.002-2014 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ (ɋɋȻɌ). 
ɉɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ»; 

ȽɈɋɌ 12.2.012-75 «ɉɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ»; 

ȽɈɋɌ 12.1.004-91 «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ»; 
ȽɈɋɌ 12.1.013-78 «ɋɬɪɨɢɬɟɥɶɫɬɜɨ. ɗɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ»; 
ȽɈɋɌ 23407-78 «Ɉɝɪɚɠɞɟɧɢɹ ɢɧɜɟɧɬɚɪɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɢ 

ɭɱɚɫɬɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ». 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɪɨɦɫɚɧɢɬɚɪɢɢ, ɩɨɠɚɪɧɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɪɚɛɨɬ, ɧɚɡɧɚɱɟɧɧɵɯ ɩɪɢɤɚɡɨɦ. Ɉɬɜɟɬɫɬɜɟɧɧɨɟ 
ɥɢɰɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɦɨɧɬɚɠɧɵɦɢ ɪɚɛɨɬɚɦɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɱɟɪɟɡ ɛɪɢɝɚɞɢɪɚ. Ɋɚɫɩɨɪɹɠɟɧɢɹ ɢ ɭɤɚɡɚɧɢɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɥɢɰɚ ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɨɛɴɟɤɬɟ. 

Ɉɯɪɚɧɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜɵɞɚɱɟɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɵ, ɨɛɭɜɢ ɢ 
ɞɪ.), ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɟ ɪɚɛɨɱɢɯ (ɨɝɪɚɠɞɟɧɢɹ, 
ɨɫɜɟɳɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ, ɡɚɳɢɬɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɬ.ɞ.), ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 
Ɋɚɛɨɱɢɦ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɢɬɚɧɢɹ ɢ ɨɬɞɵɯɚ. 
Ɋɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɫɩɟɰɨɛɭɜɢ ɢ ɫɩɟɰɨɞɟɠɞɟ. ȼɫɟ ɥɢɰɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɨɛɹɡɚɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɵɟ ɤɚɫɤɢ. 

Ɋɟɲɟɧɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɢ ɧɚɯɨɞɢɬɶ 
ɨɬɪɚɠɟɧɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬɚɯ ɢ ɫɯɟɦɚɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɪɚɛɨɬ. 



 

 

 

 

Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɟɤɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɢɥɢ ɦɨɧɬɚɠɧɵɯ ɫɯɟɦ. ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɭɤɚɡɚɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɟɫɬɢ ɡɚɩɪɟɳɚɟɬɫɹ.  

ȼ ɩɪɨɟɤɬɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɪɟɠɢɦɵ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɡɨɧɚɦɢ 
ɫɬɪɚɧɵ ɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ. 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨɟɤɬɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɩɪɟɞɵɞɭɳɚɹ ɨɩɟɪɚɰɢɹ 
ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ. 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɢɤɢ, ɩɪɨɲɟɞɲɢɟ 
ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɭɱɟɧɢɟ ɢ ɨɡɧɚɤɨɦɥɟɧɧɵɟ ɫɨ ɫɩɟɰɢɮɢɤɨɣ ɦɨɧɬɚɠɚ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ɇɨɧɬɚɠɧɢɤɚɦ, ɜɵɩɨɥɧɹɸɳɢɦ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ ɩɪɢ 
ɫɬɪɚɯɨɜɤɟ ɦɨɧɬɚɠɧɵɦɢ ɩɨɹɫɚɦɢ, ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɤ ɦɟɫɬɚɦ, ɭɤɚɡɚɧɧɵɦ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ. Ɇɨɧɬɚɠɧɵɣ ɩɨɹɫ ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɵɬɚɧ, ɢ ɢɦɟɬɶ ɛɢɪɤɭ. 

ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɪɚɛɨɬɟ ɩɨ ɦɨɧɬɚɠɭ ɞɟɪɟɜɹɧɧɵɯ ɤɨɫɧɬɪɭɤɰɢɣ 
ɪɭɤɨɜɨɞɢɬɟɥɢ ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɨɛɭɱɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɚɜɢɥɶɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢ ɦɚɫɬɟɪɚ. 

Ɋɚɛɨɱɢɟ, ɜɵɩɨɥɧɹɸɳɢɟ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧɵ ɡɧɚɬɶ: 
- ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɞɥɹ ɨɪɝɚɧɢɡɦɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ; 
- ɩɪɚɜɢɥɚ ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ; 
- ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɫɨɞɟɪɠɚɧɢɸ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɩɪɚɜɢɥɚ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 
ȼ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɛɪɢɝɚɞɢɪ ɨɛɹɡɚɧ: 
- ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɫɦɟɧɵ ɥɢɱɧɨ ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɨ ɜɫɟɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɪɭɤɨɜɨɞɢɦɨɣ ɢɦ ɛɪɢɝɚɞɵ ɢ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɢɬɶ 
ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ. ȿɫɥɢ ɧɚɪɭɲɟɧɢɹ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɫɢɥɚɦɢ 
ɛɪɢɝɚɞɵ ɢɥɢ ɭɝɪɨɠɚɸɬ ɡɞɨɪɨɜɶɸ ɢɥɢ ɠɢɡɧɢ ɪɚɛɨɬɚɸɳɢɯ, ɛɪɢɝɚɞɢɪ ɞɨɥɠɟɧ 
ɞɨɥɨɠɢɬɶ ɨɛ ɷɬɨɦ ɦɚɫɬɟɪɭ ɢɥɢ ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɪɚɛɨɬ ɢ ɧɟ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 

- ɩɨɫɬɨɹɧɧɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɨɛɭɱɚɬɶ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɛɟɡɨɩɚɫɧɵɦ 
ɩɪɢɟɦɚɦ ɬɪɭɞɚ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɬɪɭɞɨɜɭɸ ɞɢɫɰɢɩɥɢɧɭ ɫɪɟɞɢ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢ ɫɨɛɥɸɞɟɧɢɟ ɢɦɢ ɩɪɚɜɢɥ 
ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɩɨɪɹɞɤɚ ɢ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɹɬɶ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɱɥɟɧɚɦɢ ɛɪɢɝɚɞɵ; 

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 
- ɧɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɛɟɡ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɫɩɟɰɨɛɭɜɢ; 



 

 

 

 

- ɫɥɟɞɢɬɶ ɡɚ ɱɢɫɬɨɬɨɣ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɨɝɪɚɠɞɟɧɢɟɦ ɨɩɚɫɧɵɯ ɦɟɫɬ ɢ 
ɫɨɛɥɸɞɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɝɚɛɚɪɢɬɨɜ; 

- ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɯɨɠɞɟɧɢɹ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢɥɢ 
ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. ɇɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɥɢɰ ɫ ɩɪɢɡɧɚɤɚɦɢ ɡɚɛɨɥɟɜɚɧɢɹ ɢɥɢ ɜ 
ɧɟɬɪɟɡɜɨɦ ɫɨɫɬɨɹɧɢɢ, ɭɞɚɥɹɬɶ ɢɯ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 

Ʉ ɪɚɛɨɬɟ ɫ ɪɭɱɧɵɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɦɚɲɢɧɚɦɢ (ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ) ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɩɪɨɲɟɞɲɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɭɱɟɧɢɟ ɢ 
ɢɦɟɸɳɢɟ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɝɪɭɩɩɭ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɦɚɲɢɧɢɫɬ ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ ɤɪɚɧɚ ɞɨɥɠɟɧ 
ɩɪɨɜɟɪɢɬɶ: 

- ɦɟɯɚɧɢɡɦ ɤɪɚɧɚ, ɟɝɨ ɬɨɪɦɨɡɚ ɢ ɤɪɟɩɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɯɨɞɨɜɭɸ ɱɚɫɬɶ ɢ 
ɬɹɝɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

- ɢɫɩɪɚɜɧɨɫɬɶ ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɤɪɚɧɟ (ɤɨɧɟɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ, ɭɤɚɡɚɬɟɥɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɥɟɬɚ ɫɬɪɟɥɵ, 
ɫɢɝɧɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɚɜɚɪɢɣɧɨɝɨ ɪɭɛɢɥɶɧɢɤɚ, ɨɝɪɚɧɢɱɢɬɟɥɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ 
ɢ ɞɪ.); 

- ɫɬɪɟɥɭ ɢ ɟɟ ɩɨɞɜɟɫɤɭ; 
- ɫɨɫɬɨɹɧɢɟ ɤɚɧɚɬɨɜ ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɬɪɚɜɟɪɫ, ɤɪɸɤɨɜ). 
- ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɜɫɟ ɦɟɯɚɧɢɡɦɵ ɤɪɚɧɚ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɡɜɭɤɨɜɨɣ 

ɫɢɝɧɚɥ, ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɩɪɢɛɨɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɛɥɨɤɢɪɭɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɬɨɪɦɨɡɚ ɢ ɩɪɨɬɢɜɨɭɝɨɧɧɵɟ ɫɪɟɞɫɬɜɚ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɭɫɬɪɚɧɟɧɢɹ ɫɜɨɢɦɢ ɫɢɥɚɦɢ ɤɪɚɧɨɜɳɢɤ 
ɨɛɹɡɚɧ ɞɨɥɨɠɢɬɶ ɦɟɯɚɧɢɤɭ ɢɥɢ ɦɚɫɬɟɪɭ. Ɋɚɛɨɬɚɬɶ ɧɚ ɧɟɢɫɩɪɚɜɧɨɦ ɤɪɚɧɟ 
ɡɚɩɪɟɳɚɟɬɫɹ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ: 

- ɧɟɥɶɡɹ ɧɚɯɨɞɢɬɶɫɹ ɥɸɞɹɦ ɜ ɝɪɚɧɢɰɚɯ ɨɩɚɫɧɨɣ ɡɨɧɵ; 
- ɩɪɢ ɪɚɛɨɬɟ ɫɨ ɫɬɚɥɶɧɵɦɢ ɤɚɧɚɬɚɦɢ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɛɪɟɡɟɧɬɨɜɵɦɢ 

ɪɭɤɚɜɢɰɚɦɢ; 
- ɡɚɩɪɟɳɚɟɬɫɹ ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ ɝɪɭɡɨɜ ɭɞɚɪɹɬɶ ɩɨ ɫɬɪɨɩɚɦ ɢ ɤɪɸɤɭ 

ɤɪɚɧɚ; 
- ɡɚɩɪɟɳɚɟɬɫɹ ɫɬɨɹɬɶ, ɩɪɨɯɨɞɢɬɶ ɢɥɢ ɪɚɛɨɬɚɬɶ ɩɨɞ ɩɨɞɧɹɬɵɦ ɝɪɭɡɨɦ; 
- ɡɚɩɪɟɳɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɝɪɭɡɵ, ɥɟɠɚɳɢɦɢ ɜ ɧɟɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ; 
- ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ ɧɟ ɞɨɥɠɟɧ ɨɩɭɫɤɚɬɶ ɝɪɭɡ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɨɜɨɪɨɬɨɦ 

ɫɬɪɟɥɵ; 
- ɧɟ ɛɪɨɫɚɬɶ ɪɟɡɤɨ ɨɩɭɫɤɚɟɦɵɣ ɝɪɭɡ. 
ɉɪɢ ɦɨɧɬɚɠɟ ɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ 
ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬ: 

- ɨɛɪɭɲɟɧɢɟ ɧɟɡɚɤɪɟɩɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

- ɩɚɞɟɧɢɟ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ; 
- ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɦɚɲɢɧ, ɩɚɞɟɧɢɟ ɢɯ ɱɚɫɬɟɣ; 



 

 

 

 

- ɩɨɜɵɲɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ 
ɦɨɠɟɬ ɩɪɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ; 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɦɨɧɬɚɠɧɢɤɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɫɹ 
ɧɚ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɧɚɞɟɠɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ; ɇɚɜɟɫɧɵɟ 
ɦɨɧɬɚɠɧɵɟ ɩɥɨɳɚɞɤɢ, ɥɟɫɬɧɢɰɵ ɢ ɞɪɭɝɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ ɜɵɫɨɬɟ, ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɦɨɧɬɢɪɭɟɦɵɯ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɞɨ ɢɯ ɩɨɞɴɟɦɚ. 

Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɞɪɭɝɭɸ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɥɟɫɬɧɢɰɵ, ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɢ ɬɪɚɩɵ, ɢɦɟɸɳɢɟ ɨɝɪɚɠɞɟɧɢɟ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɩɟɪɟɯɨɞ ɦɨɧɬɚɠɧɢɤɨɜ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɢɯ 
ɷɥɟɦɟɧɬɚɦ, ɧɚ ɤɨɬɨɪɵɯ ɧɟɜɨɡɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ ɲɢɪɢɧɭ ɩɪɨɯɨɞɚ 
ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɝɪɚɠɞɟɧɢɹɯ, ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɭɫɬɚɧɨɜɤɢ ɢɯ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ. 

ɋɬɪɨɩɨɜɤɭ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɫɪɟɞɫɬɜɚɦɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɋɇɢɉ 12-04-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ 
ɬɪɭɞɚ ɜ ɋɬɪɨɢɬɟɥɶɫɬɜɟ ɱ.1» ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 
ɪɚɫɫɬɪɨɩɨɜɤɢ ɫ ɪɚɛɨɱɟɝɨ ɝɨɪɢɡɨɧɬɚ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵɫɨɬɚ ɞɨ ɡɚɦɤɚ 
ɝɪɭɡɨɡɚɯɜɚɬɵɜɚɸɳɟɝɨ ɫɪɟɞɫɬɜɚ ɩɪɟɜɵɲɚɟɬ 2ɦ. 

ɂɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɢ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɢɥɶɧɨɝɨ ɜɟɬɪɚ 
ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɬɪɭɞɧɨɫɬɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɛɨɬ. ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 
20 ɦ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɢɡɦɟɪɟɧɢɟ ɜɟɬɪɚ ɜ ɧɚɢɜɵɫɲɟɦ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. Ʉɨɝɞɚ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɟɜɵɫɢɬ 8 ɦ/ɫ, ɫɥɟɞɭɟɬ ɨɫɬɚɧɨɜɢɬɶ 
ɪɚɛɨɬɵ ɫ ɩɨɞɜɟɲɟɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɢ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɥɢɱɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ. ȿɫɥɢ ɜɟɬɟɪ ɫɢɥɶɧɟɟ, ɱɟɦ 10,7 ɦ/ɫ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ ɜɫɟ 
ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ. ɉɟɪɟɞ ɨɤɨɧɱɚɧɢɟɦ ɪɚɛɨɱɟɣ ɫɦɟɧɵ ɧɟɨɛɯɨɞɢɦɨ, ɫ ɭɱёɬɨɦ 
ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ ɜɟɬɪɚ, ɩɪɢɤɪɟɩɢɬɶ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɜɫɟɦɢ ɜɢɧɬɚɦɢ. 

4.10 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɧɚ 
ɨɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ – 96,7 ɦ.ɤɭɛ..: 

 ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ: tɩ=26 ɞɧɟɣ  
 Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɪɚɛɨɱɢɯ: Ɍɧ.ɪ.= 124,2 ɱɟɥ.-ɫɦ. 

Ʉɚɥɶɤɭɥɹɰɢɸ ɫɨɫɬɚɜɥɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɛɨɪɧɢɤɨɜ ȿɇɢɊ.  
ɐɟɥɶɸ ɫɨɫɬɚɜɥɟɧɢɹ ɤɚɥɶɤɭɥɹɰɢɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ ɩɪɢ ɦɨɧɬɚɠɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɤɨɦɩɥɟɤɫɚ ɪɚɛɨɬ ɩɨ 
ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɰɟɥɨɦ. Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɢ ɦɚɲɢɧɧɨɝɨ 
ɜɪɟɦɟɧɢ ɩɪɢɜɟɞɟɧɚ ɜ  ɬɚɛɥɢɰɟ 4.4 

ɋɦɟɬɧɵɟ ɪɚɫɱɟɬɵ ɡɚɬɪɚɬ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 



 

 

 

 

Ƚɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɪɢɜɟɞёɧ ɜ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ ɥɢɫɬɟ 6. Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ 
ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ 

ɒɢɮ
ɪ 

ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴɟɦ 
ɪɚɛɨɬ 

ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ 

ɇɚ ɨɛɴɟɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ
-ɜɨ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ

ɢ 
ɪɚɛɨɱɢ

ɯ, 
ɱɟɥ.-ɱ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧ

ɢ 
ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

Ɂɚɬɪɚɬ
ɵ ɬɪɭɞɚ 
ɪɚɛɨɱɢ

ɯ, 
ɱɟɥ.-ɱ 

Ɂɚɬɪɚɬ
ɵ 

ɜɪɟɦɟɧ
ɢ 

ɦɚɲɢɧ, 
ɦɚɲ.-ɱ 

1 2 3 4 5 6 7 8 9 

§ ȿ1-
5 

ȼɵɝɪɭɡɤɚ ɫ 
ɬɪɚɧɫɩɨɪɬɚ 

ɤɨɥɨɧɧ, ɫɜɹɡɟɣ, 
ɛɚɥɨɤ, ɩɥɢɬ 
ɫɬɪɟɥɨɜɵɦɢ 

ɫɚɦɨɯɨɞɧɵɦɢ 
ɤɪɚɧɚɦɢ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬ
ɶɸ ɞɨ 16 ɬ 

100ɬ 0,6 

Ɇɚɲɢɧɢɫɬ 
6ɪ-1 

Ɍɚɤɟɥɚɠɧɢɤ
ɢ 2ɪ-2 

12 6,1 7,2 3,66 

Ƚɗɋ
ɇ 10-
02-
004 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 1 ɷɥ-ɬ 54 

Ɇɚɲɢɧɢɫɬ 
6ɪ-1 

Ɇɨɧɬɚɠɧɢɤ
ɢ 6ɪ-1, 4ɪ-

2, 3ɪ–1 

3,99 0,13 215,46 7,02 

Ƚɗɋ
ɇ 10-
01-
001-
03 

Ɇɨɧɬɚɠ ɛɚɥɨɤ  1 ɷɥ-ɬ 57 

Ɇɚɲɢɧɢɫɬ 
6ɪ-1 

Ɇɨɧɬɚɠɧɢɤ
ɢ 4ɪ-1, 3ɪ-2 

5,99 0,4 341,43 22,8 

§ ȿ6-
9 

Ɇɨɧɬɚɠ ɧɚɫɬɢɥɚ  100ˏଶ 
6,32 

ɉɥɨɬɧɢɤ 
4ɪ-1, 3ɪ-1 

15,5 – 97,96 – 

§ ȿ6- ɍɫɬɪɨɣɫɬɜɨ ɫɬɟɧ 1 3,8 Ɇɚɲɢɧɢɫɬ 54,2 0,21 205,96 0,798 



 

 

 

 

6 ͲͲˏଶ 6ɪ-1 
ɉɥɨɬɧɢɤ 

4ɪ-1, 3ɪ-1, 
2ɪ-2 

§ ȿ6-
54 

ɉɨɫɬɚɧɨɜɤɚ 
ɛɨɥɬɨɜ 

100 
ɲɬ 

14,1 
ɉɥɨɬɧɢɤ 

4ɪ-2 
6,5 – 91,65 – 

ȼɫɟɝɨ ɩɨ ɤɚɥɶɤɭɥɹɰɢɢ 959,66 34,278 
 
 
 
 
 
 
 
 
 

5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɇɨɪɦɚɬɢɜɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɢɡɢɬ-ɰɟɧɬɪɚ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɋɇɢɉ 1.04.03-85* «ɇɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɡɚɞɟɥɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ», ɪɚɡɞɟɥ Ɂ 
«ɇɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ», ɩɭɧɤɬ 4 «ɉɪɨɫɜɟɳɟɧɢɟ ɢ ɤɭɥɶɬɭɪɚ». 
Ɇɨɳɧɨɫɬɶ ɡɞɚɧɢɹ ʹ͵ͳʹ,͵ͳ ˏଷ. 

ɋɨɝɥɚɫɧɨ ɩ.7 Ɉɛɳɢɯ ɩɨɥɨɠɟɧɢɣ ɋɇɢɉ 1.04.03-85*, ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɬɨɞ 
ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɢɫɯɨɞɹ ɢɡ ɢɦɟɸɳɟɣɫɹ ɜ ɧɨɪɦɚɯ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ʹͷͲͲͲ ˏଷ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 21 ɦɟɫɹɰ. 

Ⱦɨɥɹ ɭɦɟɧɶɲɟɧɢɹ ɦɨɳɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 
 ଶହ଴଴଴−ଶଷଵଶ,ଷଵଶହ଴଴଴ ∙ ͳͲͲ = ͻͲ,͹ͷ %.              (5.1) 

 
ɍɦɟɧɶɲɟɧɢɟ ɧɨɪɦɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɜɧɨ: 
 ͻͲ,͹ͷ ∙ Ͳ,͵ = ʹ͹,ʹʹ %.                (5.2) 
 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ ɭɱɟɬɨɦ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܶ˓ = ʹͳ ∙ ଵ଴଴−ଶ଻,ଶଶଵ଴଴ = ͳͷ,ʹͺ ˏˈ˔.               (5.3) 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.15 Ɉɛɳɢɯ ɩɨɥɨɠɟɧɢɣ ɋɇɢɉ 1.04.03-85*, ɜ ɪɚɣɨɧɚɯ 

ɫɟɣɫɦɢɱɧɨɫɬɶɸ 7 ɛɚɥɥɨɜ ɢ ɜɵɲɟ ɞɥɹ ɨɛɴɟɤɬɨɜ ɠɢɥɢɳɧɨ-ɝɪɚɠɞɚɧɫɤɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ݇˔ = ͳ,ͳ: 

 



 

 

 

 

ܶ˓ = ͳͷ,ʹͺ ∙ ͳ,ͳ = ͳ͸,ͺ ≈ ͳ͹ ˏˈ˔.              (5.4) 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȼɢɡɢɬ-ɰɟɧɬɪɚ ɜ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 14 ɦɟɫɹɰɟɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ 
ɩɟɪɢɨɞ 3 ɦɟɫɹɰɚ. 

5.2 Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɟ 

5.2.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɬɪɨɣɝɟɧɩɥɚɧɚ 

Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɨɫɧɨɜɧɨɣ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɫɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 
48.13330.2019 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ». 

Ⱦɚɧɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɩɟɪɢɨɞ 
ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ȼɢɡɢɬ-ɰɟɧɬɪɚ ɫ ɞɟɪɟɜɹɧɧɵɦ ɤɚɪɤɚɫɨɦ ɧɚ ɛɟɪɟɝɭ 
ȿɧɢɫɟɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ. 

ɉɪɢɧɹɬɵɟ ɜ ɫɬɪɨɢɬɟɥɶɧɨɦ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ ɪɟɲɟɧɢɹ ɨɬɜɟɱɚɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦɚɬɢɜɨɜ, ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɩɥɨɳɚɞɢ ɩɨɞ ɫɤɥɚɞɵ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɩɪɢɧɹɬɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɱɟɬɚɦɢ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɨɛɨɪɭɞɨɜɚɧɚ ɦɟɫɬɨɦ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɦɨɣɤɢ ɤɨɥɟɫ 
ɦɚɲɢɧ ɨɬ ɝɪɹɡɢ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ 
ɞɨɥɠɧɵ ɫɨɛɢɪɚɸɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɫɛɨɪɚ ɦɭɫɨɪɚ ɢ ɩɢɳɟɜɵɯ ɨɬɯɨɞɨɜ. 

ɉɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɜ ɦɟɫɬɚɯ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ 
ɩɨɦɟɳɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ «ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜɟɞɟɬɫɹ ɜ ɨɛɵɱɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

5.2.2 ɉɨɞɛɨɪ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

Ɋɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɤɪɚɧɚ ɩɪɢɜɟɞɟɧ ɜ ɪɚɡɞɟɥɟ «Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ» ɩ.4.6. 

ɇɚ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɫɚɦɨɯɨɞɧɵɣ 
ɤɪɚɧ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɯɨɞɭ Ʉɋ-35715-10. 

5.2.3 ɉɪɢɜɹɡɤɚ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɤ ɫɬɪɨɹɳɟɦɭɫɹ ɡɞɚɧɢɸ 

ɉɨɩɟɪɟɱɧɭɸ ɩɪɢɜɹɡɤɭ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ, ɢɥɢ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ 
ɨɬ ɨɫɢ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ ɞɨ ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

ܤ  = ܴ˒ˑ˅ + ݈˄ˈˊ = ʹ,ͻʹ + ͳ,Ͳ = ͵,ͻʹ ˏ,             (5.5) 



 

 

 

 

 
ɝɞɟ  ܴ˒ˑ˅ – ɪɚɞɢɭɫ, ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɢ ɤɪɚɧɚ (ɩɪɢɧɢɦɚɸɬ ɩɨ ɩɚɫɩɨɪɬɧɵɦ 
ɞɚɧɧɵɦ ɤɪɚɧɚ ɢɥɢ ɩɨ ɫɩɪɚɜɨɱɧɢɤɚɦ); ݈˄ˈˊ – ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɢ ɩɨɜɨɪɨɬɧɨɣ 
ɩɥɚɬɮɨɪɦɵ ɤɪɚɧɚ ɞɨ ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ. 

5.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

ɉɪɢ ɪɚɛɨɬɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɫɨɝɥɚɫɧɨ 
ɊȾ-11-06-2007 ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ, ɨɩɚɫɧɵɟ 
ɞɥɹ ɥɸɞɟɣ: ɪɚɛɨɱɚɹ ɡɨɧɚ ɤɪɚɧɚ (ɡɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ), ɡɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ 
ɝɪɭɡɚ, ɨɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ. 

Ɋɚɛɨɱɚɹ ɡɨɧɚ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɛɨɱɢɦ ɜɵɥɟɬɨɦ 
ɫɬɪɟɥɵ: ܴ˓ˊ = ݈ˍሺ௠௔௫ሻ = ͳ͹,ͳͳ ˏ.               (5.6) 

 
Ɂɨɧɨɣ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɪɟɞɟɥɚɯ 

ɜɨɡɦɨɠɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɤɪɸɤɟ ɤɪɚɧɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ: ܴ˒ = ܴ௠௔௫ + Ͳ,ͷܮˆ = ͳ͹,ͳͳ + Ͳ,ͷ ∙ ͳͳ,ͷͻ = ʹʹ,ͻͳ ˏ,            (5.7) 

 
ɝɞɟ  ܴ˒ – ɪɚɞɢɭɫ ɡɨɧɵ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɦ; ܴ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ, ɦ; ܮˆ – ɞɥɢɧɚ ɫɚɦɨɣ ɝɚɛɚɪɢɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, (ɛɚɥɤɚ). 

Ɉɩɚɫɧɨɣ ɡɨɧɨɣ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ 
ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ 
ɩɪɢ ɩɚɞɟɧɢɢ. 

ȼɟɥɢɱɢɧɭ ɝɪɚɧɢɰɵ ɨɩɚɫɧɨɣ ɡɨɧɵ ɜ ɦɟɫɬɚɯ, ɧɚɞ ɤɨɬɨɪɵɦɢ ɩɪɨɢɫɯɨɞɢɬ 
ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɨɜ ɩɨɞɴɟɦɧɵɦɢ ɤɪɚɧɚɦɢ (ɨɩɚɫɧɚɹ ɡɨɧɚ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ) 
ɩɪɢɧɢɦɚɸɬ ɨɬ ɤɪɚɣɧɟɣ ɬɨɱɤɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ ɧɚɪɭɠɧɨɝɨ 
ɧɚɢɦɟɧɶɲɟɝɨ ɝɚɛɚɪɢɬɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ ɫ ɩɪɢɛɚɜɥɟɧɢɟɦ ɧɚɢɛɨɥɶɲɟɝɨ 
ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ (ɩɚɞɚɸɳɟɝɨ) ɝɪɭɡɚ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɪɚɫɫɬɨɹɧɢɹ ɨɬɥɟɬɚ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɚɞɟɧɢɢ. 

 ܴˑ˒ = ܴ˓ˊ + Ͳ,ͷܤˆ + ˆܮ + ܺ,                (5.8) 
 

ɝɞɟ ܴ˓ˊ – ɪɚɛɨɱɚɹ ɡɨɧɚ ɤɪɚɧɚ, ɦ; ܤˆ – ɧɚɢɦɟɧɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ; ܮˆ – ɞɥɢɧɚ ɫɚɦɨɣ ɝɚɛɚɪɢɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; 
ɏ – ɜɟɥɢɱɢɧɚ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ c ɤɪɚɧɚ ɊȾ-11-06-2007, ɧɚɣɞɟɧɧɚɹ 

ɩɨ ɢɧɬɟɪɩɨɥɹɰɢɢ ɞɥɹ ɜɵɫɨɬɵ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ ℎ଴ + ℎˊ = ͷ,Ͳͳ + ʹ,͵ = ͹,͵ͳ ˏ. 
 ܴˑ˒ = ͳ͹,ͳͳ + Ͳ,ͷ ∙ Ͳ,ʹ + ͳͳ,ͷͻ + ʹ,ͻͻ = ͵ͳ,͹ͻ ˏ. 



 

 

 

 

5.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɚ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ 

ȼɟɥɢɱɢɧɭ ɝɪɚɧɢɰɵ ɨɩɚɫɧɨɣ ɡɨɧɵ ɜɛɥɢɡɢ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ (ɦɨɧɬɚɠɧɚɹ 
ɡɨɧɚ), ɩɪɢɧɢɦɚɸɬ ɨɬ ɤɪɚɣɧɟɣ ɬɨɱɤɢ ɫɬɟɧɵ ɡɞɚɧɢɹ ɫ ɩɪɢɛɚɜɥɟɧɢɟɦ ɧɚɢɛɨɥɶɲɟɝɨ 
ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬɥɟɬɚ ɝɪɭɡɚ 
ɩɪɢ ɟɝɨ ɩɚɞɟɧɢɢ ɫɨɝɥɚɫɧɨ ɊȾ-11-06-2007: 

 ܴˏˑː˕ = ˆܮ + ܺ = Ͷ,ʹ + ͳ,ͻͶ = ͸,ͳͶ ˏ.             (5.9) 
 

ɝɞɟ ܮˆ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɝɪɭɡɚ, ɩɚɞɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ ɫɨ ɡɞɚɧɢɹ, ɦ 
(ɛɚɥɤɚ); 

ɏ – ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ ɫɨ ɡɞɚɧɢɹ ɊȾ-11-06-
2007, ɧɚɣɞɟɧɧɚɹ ɩɨ ɢɧɬɟɪɩɨɥɹɰɢɢ ɞɥɹ ɜɵɫɨɬɵ ɡɞɚɧɢɹ ͷ,Ͳͳ ɦ. 

 
 

5.2.6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ 

Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 
ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. 

Ɍɚɤ ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ ɩɪɨɟɡɞɵ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɚɫɫɢɪɨɜɤɟ ɢ ɝɚɛɚɪɢɬɚɦ, 
ɞɥɹ ɷɬɨɝɨ ɭɫɬɪɚɢɜɚɸɬ ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ. ȼɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ – ɫɚɦɚɹ ɞɨɪɨɝɚɹ 
ɱɚɫɬɶ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɫɬɨɢɦɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɫɨɫɬɚɜɥɹɟɬ 1-2 % ɨɬ 
ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɪɨɝ ɜ ɩɥɚɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɞɴɟɡɞ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɤ 
ɩɥɨɳɚɞɤɚɦ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ, ɫɤɥɚɞɚɦ, ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ. ɉɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɞɨɪɨɝɢ. 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɫɨɛɥɸɞɚɬɶɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ: 
- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ – 1 ɦ; 
- ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ – 

1,5ɦ. 
Ⱦɥɹ ɫɤɥɚɞɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɨɞɧɨɩɨɥɨɫɧɚɹ ɞɨɪɨɝɚ ɲɢɪɢɧɨɣ 3,5 ɦ ɫ 

ɤɨɥɶɰɟɜɵɦ ɞɜɢɠɟɧɢɟɦ. Ɋɚɞɢɭɫ ɩɨɜɨɪɨɬɚ ɞɨɪɨɝɢ ɪɚɜɟɧ 12 ɦ. ɇɚ ɭɱɚɫɬɤɚɯ ɞɨɪɨɝ, 
ɝɞɟ ɨɪɝɚɧɢɡɨɜɚɧɨ ɨɞɧɨɫɬɨɪɨɧɧɟɟ ɞɜɢɠɟɧɢɟ, ɜ ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɦɚɬɟɪɢɚɥɨɜ ɲɢɪɢɧɚ ɞɨɪɨɝɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 6,5 ɦ, ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɭɲɢɪɟɧɢɹ 18 
ɦ. 

5.2.7 Ɋɚɫɱɟɬ ɬɪɟɛɭɟɦɵɯ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɤɥɚɞɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ 

ȼɟɥɢɱɢɧɚ ɧɨɪɦɚɬɢɜɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɩɚɫɨɜ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɥɟɠɚɳɢɯ 
ɯɪɚɧɟɧɢɸ ɧɚ ɫɤɥɚɞɟ, ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 



 

 

 

 

̝ܲ ˍˎ = ௉ˑ˄˜் ∙ ܶː ∙ ଵܭ ∙  ଶ,              (5.10)ܭ

 
ɝɞɟ  ܲˑ ˄˜ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; ܶ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ; ܶː  – ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ.; ܭଵ – ɤɨɷɮ. ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ (1,1); ܭଶ – ɤɨɷɮ. ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜ 
ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ (1,3). 

ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ: 
ܨ  = ௉̝ ˍˎ௏ ,                (5.11) 

 
ɝɞɟ  ܸ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ, ɭɤɥɚɞɵɜɚɟɦɨɝɨ ɧɚ 1 ɦ2 ɩɥɨɳɚɞɢ ɫɤɥɚɞɚ. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ: 
 ܵ = ிఉ,                 (5.12) 

 
ɝɞɟ  ߚ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ. 

ɋɤɥɚɞɵ ɞɥɹ ɥɟɫɨɦɚɬɟɪɢɚɥɨɜ – ɨɬɤɪɵɬɵɟ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɤɥɚɞɚ ߚ = Ͳ,ͷ; ɫɤɥɚɞɵ ɞɥɹ ɞɜɟɪɧɵɯ ɢ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ – ɡɚɤɪɵɬɵɟ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ ߚ = Ͳ,͹. 

Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.1 
 

Ɍɚɛɥɢɰɚ 5.1 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ 

Ɇɚɬɟɪɢɚɥɵ ɢ 
ɢɡɞɟɥɢɹ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɦɚɬɟɪɢɚɥɚ, 

ɭɤɥɚɞɵɜɚɟɦɨɝɨ 
ɧɚ 1 ɦ2 

ɩɥɨɳɚɞɢ 
ɫɤɥɚɞɚ V 

ɉɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɶ 

ɪɚɫɱɟɬɧɨɝɨ 
ɩɟɪɢɨɞɚ Ɍ, 

ɞɧ. 

ɇɨɪɦɚ 
ɡɚɩɚɫɚ 

ɦɚɬɟɪɢɚɥɚ ܶː , ɞɧ. 

Ɉɛɳɟɟ 
ɤɨɥ-ɜɨ 

ɦɚɬɟɪɢɚɥɚ ܲˑ ˄˜ 

ɇɟɨɛɯɨ-
ɞɢɦɵɣ 
ɡɚɩɚɫ 

ɦɚɬɟɪɢɚɥɚ ̝ܲ ˍˎ 

ɉɨɥɟɡɧɚɹ 
ɩɥɨɳɚɞɶ 
ɫɤɥɚɞɚ F, 

ɦ2 

Ɉɛɳɚɹ 
ɩɨɥɟɡɧɚɹ 
ɩɥɨɳɚɞɶ 
ɫɤɥɚɞɚ 
S, ɦ2 

ɉɢɥɨɦɚɬɟɪɢɚɥɵ 
(ɨ) ɦ3 1,3 26 12 157,33 103,84 79,88 159,75 

Ⱦɜɟɪɧɵɟ ɢ 
ɨɤɨɧɧɵɟ ɛɥɨɤɢ 
(ɡ) 

ɦ2 25 26 8 216,48 95,25 3,81 5,44 

 
ɂɬɨɝɨ, ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɩɨɬɪɟɛɭɟɬɫɹ: 
- ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ: ܵˑ = ͳͷͻ,͹ͷ ˏଶ; 
- ɩɥɨɳɚɞɶ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ: ܵˊ = ͷ,ͶͶ ˏଶ. 
Ⱦɥɹ ɩɢɥɨɦɚɬɟɪɢɚɥɨɜ ɭɫɬɪɚɢɜɚɟɦ ɨɬɤɪɵɬɵɣ ɫɤɥɚɞ. Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɨɤɨɧɧɵɯ 

ɢ ɞɜɟɪɧɵɯ ɛɥɨɤɨɜ, ɫɤɥɚɞ ɪɚɫɩɨɥɚɝɚɟɦ ɜ ɫɬɪɨɹɳɟɦɫɹ ɡɞɚɧɢɢ. 



 

 

 

 

5.2.8 ɉɨɬɪɟɛɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɤɚɞɪɚɯ. Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɢ 
ɩɨɞɛɨɪ ɜɪɟɦɟɧɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ, ɠɢɥɵɯ, ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ 

ɑɢɫɥɨ ɪɚɛɨɬɧɢɤɨɜ ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɢ ɢɡ ɞɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ 
ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɢ ɝɪɚɮɢɤɚ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɤɚɞɪɨɜ. 

ɋɨɝɥɚɫɧɨ ɝɪɚɮɢɤɭ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɤɚɞɪɨɜ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ 
ɪɚɛɨɱɢɯ ɫɨɫɬɚɜɥɹɟɬ 7 ɱɟɥɨɜɟɤ. 

ɍɞɟɥɶɧɵɣ ɜɟɫ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ ɪɚɛɨɬɚɸɳɢɯ (ɪɚɛɨɱɢɯ, ɢɧɠɟɧɟɪɧɨ- -
ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ (ɂɌɊ), ɫɥɭɠɚɳɢɯ, ɩɨɠɚɪɧɨ-ɫɬɨɪɨɠɟɜɨɣ ɨɯɪɚɧɵ 
(ɉɋɈ)) ɡɚɜɢɫɢɬ ɨɬ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɤɪɟɬɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɬɪɚɫɥɢ. 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɞɚɧɧɵɦɢ: ɪɚɛɨɱɢɟ – 84,5%; 
ɂɌɊ ɢ ɫɥɭɠɚɳɢɟ – 14,2%; ɉɋɈ – 1,3%. ȼɫɟ ɪɚɛɨɬɵ ɜɟɞɭɬɫɹ ɜ 1 ɫɦɟɧɭ. ɋɨɝɥɚɫɧɨ 
ɝɪɚɮɢɤɭ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɤɚɞɪɨɜ, ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɪɚɛɨɱɢɯ 
ɤɚɞɪɚɯ. 

 
 
 
 
 
 

Ɍɚɛɥɢɰɚ 5.2 – ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɪɚɛɨɱɢɯ ɤɚɞɪɚɯ 

№ Ʉɚɬɟɝɨɪɢɹ ɪɚɛɨɬɚɸɳɢɯ 
ɍɞɟɥɶɧɵɣ ɩɪɨɰɟɧɬ 

ɪɚɛɨɬɚɸɳɢɯ 
ȼɫɟɝɨ ɪɚɛɨɬɚɸɳɢɯ 

1 Ɋɚɛɨɱɢɟ 84,5% 7 
2 ɂɌɊ ɢ ɫɥɭɠɚɳɢɟ 14,2% 1 
3 ɉɋɈ ɢ ɨɯɪɚɧɚ 1,3% 1 

ɂɌɈȽɈ: 9 
 
ɉɥɨɳɚɞɶ ɛɵɬɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܨ̞  ˓ = ܰ ∙ ːܨ ,               (5.13) 
 

ɝɞɟ  ܰ – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ (ɪɚɛɨɬɚɸɳɢɯ), ɱɟɥ.; ːܨ  – ɧɨɪɦɚ ɩɥɨɳɚɞɢ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɪɚɛɨɬɚɸɳɟɝɨ), ɦ. 
 
Ɍɚɛɥɢɰɚ 5.3 – Ɍɪɟɛɭɟɦɵɟ ɩɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɞɚɧɢɹ 

Ʉɨɥ-ɜɨ 
ɱɟɥ. 

ɉɥɨɳɚɞɶ, ɦ2 Ɍɢɩ 
ɩɨɦɟɳɟɧɢɹ 

ɉɥɨɳɚɞɶ, ɦ2 Ʉɨɥ-ɜɨ 
ɡɞɚɧɢɣ ɇɚ 1 ɱɟɥ. Ɋɚɫɱɟɬɧɚɹ Ɉɞɧɨɝɨ ȼɫɟɯ 

ɋɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 
Ƚɚɪɞɟɪɨɛɧɚɹ 9 0,7 6,3 Ⱦ-06-Ʉ 18,0 18,0 1 
ɉɨɦɟɳɟɧɢɟ ɞɥɹ 
ɨɛɨɝɪɟɜɚ ɢ ɨɬɞɵɯɚ 

9 0,1 0,9 ɋɨɜɦɟɳɟɧɚ ɫ ɝɚɪɞɟɪɨɛɧɨɣ 

ɍɦɵɜɚɥɶɧɚɹ 9 0,2 1,8 ȽȾ-15 18,0 18,0 1 Ɍɭɚɥɟɬ 9 0,07 0,63 
Ⱦɭɲɟɜɚɹ 9 0,54 4,86 ȽȾ-15 18,0 18,0 1 



 

 

 

 

ɋɭɲɢɥɶɧɚɹ 9 0,2 1,8 ɋɨɜɦɟɳɟɧɚ ɫ ɝɚɪɞɟɪɨɛɧɨɣ 
ɋɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ 

ɉɪɨɪɚɛɫɤɚɹ 1 4,8 4,8 ɄɆ 18,0 18,0 1 
Ʉɉɉ 1 - - 3,0ɯ3,0 9,0 9,0 1 
Ɇɨɣɤɚ ɞɥɹ ɤɨɥɟɫ - - - 6ɯ3,0 18,0 18,0 1 

ɂɌɈȽɈ: 99,0 6 
 

5.2.9 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ 

Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲ = ߙ ∙ ቀ∑ ௄భ∙௉̝௖௢௦ఝ + ∑ ௄మ∙௉̞௖௢௦ఝ + ∑ ଷܭ ∙ ܲˑ ˅ + ∑ ସܭ ∙ ܲː ቁ,         (5.14) 

 
ɝɞɟ  ܲ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; ߙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ ɢ ɡɚɜɢɫɹɳɢɣ ɨɬ 
ɟɟ ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɫɟɱɟɧɢɹ (1,05 - 1,1); ܭଵ, ܭଶ, ܭଷ, ܭସ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɩɪɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɱɢɫɥɨɦ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɟɫɨɜɩɚɞɟɧɢɟɦ ɩɨ ɜɪɟɦɟɧɢ ɢɯ ɪɚɛɨɬɵ; ̝ܲ  – ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; ̞ܲ  – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ, ɤȼɬ; ܲˑ ˅ – ɦɨɳɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɤȼɬ; ܿ߮ݏ݋ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɯɚɪɚɤɬɟɪɚ ɡɚɝɪɭɡɤɢ ɢ 
ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.4 – Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɧɚ 
ɟɞ. ɢɡɦ., ɤȼɬ 

Ʉɨɷɮ. 
ɫɩɪɨɫɚ ܭ˔ Ɍɪɟɛɭɟɦɚɹ 

ɦɨɳɧɨɫɬɶ, 
ɤȼɬ 

ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ 
ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ ɲɬ. 1 20 0,35 7,0 
Ʉɨɦɩɪɟɫɫɨɪ ɲɬ. 1 4,5 0,7 3,2 
ɉɟɪɮɨɪɚɬɨɪ ɲɬ. 1 1,5 0,06 1,4 

ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ  
Ʉɨɧɬɨɪɫɤɢɟ ɢ ɛɵɬɨɜɵɟ ɩɨɦ. ɦ2 45 0,015 0,8 0,54 
Ⱦɭɲɟɜɵɟ ɢ ɭɛɨɪɧɵɟ ɦ2 36 0,003 0,8 0,09 
Ɂɚɤɪɵɬɵɟ ɫɤɥɚɞɵ ɦ2 5,44 0,015 0,8 0,07 
Ɉɬɤɪɵɬɵɟ ɫɤɥɚɞɵ ɦ2 159,75 0,003 0,8 0,38 

ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 
Ɍɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦ2 6460 0,0002 1 1,29 
Ɉɫɜɟɳɟɧɢɟ ɝɥɚɜɧɵɯ ɩɪɨɯɨɞɨɜ ɢ 
ɩɪɨɟɡɞɨɜ 

ɤɦ 0,300 5 1 1,5 

ɂɌɈȽɈ: 15,47 



 

 

 

 

 
Ɇɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ: 
 ܲ = ͳ,ͳ ∙ ͳͷ,Ͷ͹ = ͳ͹,Ͳʹ ˍВ˕.             (5.15) 
 
ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ, ɜɵɛɢɪɚɟɦ ɤɨɦɩɥɟɤɬɧɭɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ 

ɩɨɞɫɬɚɧɰɢɸ ɋɄɌɉ-100 – ɦɨɳɧɨɫɬɶɸ 100 ɤȼɬ ɢ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ 3,05x1,55 ɦ. 
ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɪɚɫɱɟɬ ɨɫɜɟɳɟɧɢɹ: 
Ɋɚɫɫɬɚɧɨɜɤɚ ɢɫɬɨɱɧɢɤɨɜ ɨɫɜɟɳɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɬɟɪɪɢɬɨɪɢɢ. ɑɢɫɥɨ ɩɪɨɠɟɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ݊ = ௉∙ா∙ௌ௉ˎ = ଴,ଷହ∙ଶ∙଺ସ଺଴ହ଴଴ ≈ ͳͲ,             (5.16) 

 
ɝɞɟ  ܲ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2 (ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɠɟɤɬɨɪɵ 
ɬɢɩɚ ɉɁɋ-35 ʟ = Ͳ,ʹͷ − Ͳ,Ͷ В˕/ˏଶˎˍ); ܧ – ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ; ܵ − ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ, ɦ2; ܲˎ  − ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ (ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɩɪɨɠɟɤɬɨɪɚɦɢ 
ɉɁɋ-35, ܲ ˎ = ͷͲͲ В˕).  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɬɪɟɛɭɟɬɫɹ 10 
ɩɪɨɠɟɤɬɨɪɨɜ ɬɢɩɚ ɉɁɋ-35. 

5.2.10 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜɨ ɜɪɟɦɟɧɧɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳˑ˄˜ = ܳ˒˓ + ܳ˘ˑˊ.−˄ы˕. + ܳ˒ˑˉ,            (5.17) 
 

ɝɞɟ  ܳ˒˓, ܳ˘ˑˊ.−˄ы˕., ܳ˒ˑˉ – ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ, 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ˒˓ = ːܭ ∙ ௤˒∙ʞ˒∙௄˚௧∙ଷ଺଴଴ = ͳ,ʹ ∙ ହ଴଴∙ଵ∙ଵ,ହ଼∙ଷ଺଴଴ = Ͳ,Ͳ͵ ˎ/˔,          (5.18) 

 
ɝɞɟ  ݍ˒ = ͷͲͲ ˎ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ (ɩɨɥɢɜɤɚ 
ɛɟɬɨɧɚ, ɡɚɩɪɚɜɤɚ ɢ ɦɵɬɶɟ ɦɚɲɢɧ ɢ ɬ.ɞ.); ʞ˒ – ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ 
ɫɦɟɧɭ; ܭ˚ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ 
ɬɟɱɟɧɢɟ ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ; ݐ = ͺ – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɦɟɧɭ (ɫɭɬɤɢ); ܭː = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɭɱɬɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ. 



 

 

 

 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɫɥɚɝɚɟɬɫɹ ɢɡ ɡɚɬɪɚɬ ɧɚ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɧɚ ɞɭɲɟɜɵɟ ɭɫɬɚɧɨɜɤɢ: 

 ܳ˘ˑˊ.−˄ы˕. = ܳ˘−˒. + ܳˇ˖˛.,             (5.19) 
 ܳ˘−˒. = ேˏ˃ˍ˔.˔ˏ ∙௤య∙௄˚଼∙ଷ଺଴଴ = ଽ∙ଶହ∙ଶ,଴଼∙ଷ଺଴଴ = Ͳ,Ͳʹ ˎ/˔,           (5.20) 

 
ɝɞɟ  ˏܰ˃ˍ˔.˔ˏ  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ, ɱɟɥ., ɩɪɢɧɢɦɚɟɦɨɟ ɩɨ 
ɝɪɚɮɢɤɭ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ; ܭ˚ = ʹ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɜ 
ɬɟɱɟɧɢɟ ɫɦɟɧɵ (ɫɭɬɨɤ) ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ; ݍଷ – ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɧɚ 1 ɱɟɥɨɜɟɤɚ ɜ ɫɦɟɧɭ, ɥ. Ⱦɥɹ 
ɧɟɤɚɧɚɥɢɡɨɜɚɧɧɵɯ ɩɥɨɳɚɞɨɤ ݍଷ = ͳͲ − ͳͷ ˎ, ɞɥɹ ɤɚɧɚɥɢɡɨɜɚɧɧɵɯ ݍଷ = ʹͷ −͵Ͳ ˎ. 

 ܳˇ˖˛. = ேˇ∙௤ర௧ˇ˖˛∙ଷ଺଴଴ = ሺଽ∙଴,଼ሻ∙ଷ଴଴,ହ∙ଷ଺଴଴ = Ͳ,ͳʹ ˎ/˔,            (5.21) 

 
ɝɞɟ  ݍସ – ɧɨɪɦɚ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɩɨɥɶɡɭɸɳɟɝɨɫɹ ɞɭɲɟɦ, 
ɪɚɜɧɚɹ 30 ɥ; ˇܰ – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ (ɞɨ 80% ˏܰ˃ˍ˔.˔ˏ .˕ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɦ, ɩɪɢɧɢɦɚɟɦ 0,5ɱ. ܳ˘ˑˊ.−˄ы – ˛˖ˇݐ ;( = Ͳ,Ͳʹ + Ͳ,ͳʹ = Ͳ,ͳͶ ˎ/˔. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɠɚɪɧɵɟ ɧɭɠɞɵ ɩɪɢɦɟɦ 20 ɥ/ɫ, ɨɩɢɪɚɹɫɶ ɧɚ ɬɨ, ɱɬɨ 

ɩɥɨɳɚɞɶ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɞɨ 10 Ƚɚ. 
ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜɨ ɜɪɟɦɹ ɩɨɠɚɪɚ ɪɟɡɤɨ ɫɨɤɪɚɳɚɟɬɫɹ ɢɥɢ 

ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɟɟ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ: 

 ܳ˓˃˔˚. = ܳ˒ˑˉ + Ͳ,ͷ ∙ (ܳ˒˓ + ܳ˘ˑˊ.−˄ы˕.) = ʹͲ + Ͳ,ͷ ∙ ሺͲ,Ͳ͵ + Ͳ,ͳͶሻ =ʹͲ,Ͳͻ ˎ/˔,                 (5.22) 
 
ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɨɩɪɟɞɟɥɢɦ ɞɢɚɦɟɬɪ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɜɜɨɞɚ 

ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ: 
ܦ  = √ସ∙ொ˓˃˔˚.∙ଵ଴଴଴గ∙జ = √ସ∙ଶ଴,଴ଽ∙ଵ଴଴଴గ∙ଵ,ହ = ͳ͵Ͳ,ͷͻ ˏˏ,          (5.23) 

 
ɝɞɟ  ܳ˓˃˔˚. – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ; ߭ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ, ɩɪɢɧɢɦɚɟɦ ߭ = ͳ,ͷ ˏ/˔. 



 

 

 

 

ɉɨ ȽɈɋɌ 32415-2013 «Ɍɪɭɛɵ ɧɚɩɨɪɧɵɟ ɢɡ ɬɟɪɦɨɩɥɚɫɬɨɜ ɢ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ ɤ ɧɢɦ ɞɥɹ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɨɬɨɩɥɟɧɢɹ» 
ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɜɜɨɞɚ ܦ = ͳͶͲ ˏˏ. 

5.2.11 Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ, ɤɢɫɥɨɪɨɞɟ ɢ ɚɰɟɬɢɥɟɧɟ 

ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɧɚ ɫɬɪɨɹɳɟɦɫɹ ɨɛɴɟɤɬɟ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɪɚɛɨɬɵ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɪɚɫɬɜɨɪɨɜ ɢ ɩɵɥɟɜɢɞɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ʉɢɫɥɨɪɨɞ ɢ ɚɰɟɬɢɥɟɧ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ˔ˉ = ͳ,ͳ ∙ ∑ 𝑖ݍ ∙ ݊𝑖 ∙ 𝑖ܭ = ͳ,ͳ ∙ ͳ ∙ ͷ ∙ Ͳ,ͺ = Ͷ,Ͷ,          (5.24) 
 

ɝɞɟ  1,1- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ; ݍ𝑖 – ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɦɟɯɚɧɢɡɦɨɦ, ɦ3/ɦɢɧ; ݊𝑖 – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɪɨɞɧɵɯ ɦɟɯɚɧɢɡɦɨɜ; ܭ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɨɞɧɨɪɨɞɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ. 

ɉɪɢɦɟɧɹɟɦ ɫɬɚɰɢɨɧɚɪɧɵɟ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ. 
Ʉɢɫɥɨɪɨɞ ɢ ɚɰɟɬɢɥɟɧ ɩɨɫɬɚɜɥɹɸɬ ɧɚ ɨɛɴɟɤɬɵ ɜ ɫɬɚɥɶɧɵɯ ɛɚɥɥɨɧɚɯ ɢ 

ɯɪɚɧɹɬ ɜ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɚɯ, ɨɛɟɫɩɟɱɢɜɚɹ ɡɚɳɢɬɭ ɛɚɥɥɨɧɨɜ ɨɬ ɩɟɪɟɝɪɟɜɚ. 
 

5.2.12 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɉɪɢɤɚɡɨɦ 
Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɢ ɚɬɨɦɧɨɦɭ 
ɧɚɞɡɨɪɭ ɨɬ 26 ɧɨɹɛɪɹ 2020 ɝɨɞɚ N 461 (Ɏɇɉ «ɉȻɈɉɈ), ɉɪɢɤɚɡɨɦ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 
11.12.2020 N 883ɧ «ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɢ ɪɟɦɨɧɬɟ», ɋɉ 12-136-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ», ɚ ɬɚɤɠɟ 
«ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 16 ɫɟɧɬɹɛɪɹ 2020 
ɝɨɞɚ N 1479. 

Ɇɟɪɨɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɪɚɛɨɬɚɦ ɫ ɦɨɧɬɚɠɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, 
ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɢ ɫɥɭɱɚɹ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɵ ɫ 
ɭɱɚɫɬɧɢɤɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɥɭɠɛɚɦɢ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɚ ɫɬɪɨɹɳɟɦɫɹ ɨɛɴɟɤɬɟ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 10 ɤɦ/ɱ, ɚ ɧɚ ɩɨɜɨɪɨɬɚɯ ɜ ɪɚɛɨɱɢɯ ɡɨɧɚɯ ɤɪɚɧɨɜ 5 ɤɦ/ɱ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɪɝɚɧɢɡɨɜɚɧɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ ɢ ɨɛɭɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɩɨɠɚɪɧɨ- 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɍɚɤɠɟ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɛɨɬɵ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɠɚɪɧɵɯ ɩɨɫɬɨɜ ɫ 



 

 

 

 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɩɚɫɧɵɯ ɡɨɧ ɜ 
ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɪɟɞɟɥɚɯ ɷɬɢɯ ɡɨɧ. 

Ʌɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɢ ɝɨɪɹɱɢɟ ɦɚɬɟɪɢɚɥɵ ɡɚɜɨɡɢɬɶ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ 
ɩɥɨɳɚɞɤɭ ɜ ɬɪɟɛɭɟɦɨɦ ɨɛɴɟɦɟ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɫɦɟɧɵ. 

ɇɚ ɜɴɟɡɞɟ ɢ ɜɵɟɡɞɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜɨɪɨɬɚ, ɪɚɛɨɬɚɟɬ 
ɫɬɨɪɨɠɟɜɚɹ ɨɯɪɚɧɚ, ɪɚɡɦɟɳɟɧɵ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ. 

ȼ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɨɫɜɟɳɚɟɬɫɹ 
ɩɪɨɠɟɤɬɨɪɚɦɢ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɭɱɢɬɵɜɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɬɪɟɛɨɜɚɧɢɹ: 

- ɨɛɨɡɧɚɱɟɧɵ ɨɩɚɫɧɵɟ ɡɨɧɵ; 
- ɭɫɬɚɧɨɜɥɟɧɵ ɛɟɡɨɩɚɫɧɵɟ ɩɭɬɢ ɞɥɹ ɩɟɲɟɯɨɞɨɜ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ; 
- ɜɪɟɦɟɧɧɵɟ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜɧɟ 

ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ; 
- ɫɨɡɞɚɧɵ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɤɨɬɨɪɵɟ ɢɫɤɥɸɱɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; 
- ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɫɜɟɳɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɩɪɨɯɨɞɨɜ ɢ ɪɚɛɨɱɢɯ 

ɦɟɫɬ; 
- ɨɛɨɡɧɚɱɟɧɵ ɦɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɩɨɠɚɪɧɵɯ ɩɨɫɬɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɢɧɜɟɧɬɚɪɟɦ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
ȼɫɟ ɥɢɰɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 

ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɦɢ. 

 

5.2.13 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɭɱɢɬɵɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɋɚɧɉɢɧ 2.1.6.575-96 
«Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ. 
ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɢ ɧɨɪɦɵ». 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɝɪɚɧɢɰ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɤɨɬɨɪɚɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɨɯɪɚɧɧɨɫɬɶ ɡɚ ɬɟɪɪɢɬɨɪɢɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɞɟɪɟɜɶɟɜ, ɤɭɫɬɚɪɧɢɤɨɜ, ɬɪɚɜɹɧɨɝɨ ɩɨɤɪɨɜɚ. 

ɂɫɤɥɸɱɚɟɬɫɹ ɛɟɫɩɨɪɹɞɨɱɧɨɟ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɞɜɢɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɞɪɭɝɢɟ 
ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɩɨɜɪɟɠɞɟɧɢɣ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

Ȼɟɬɨɧɧɚɹ ɫɦɟɫɶ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɬɜɨɪɵ ɯɪɚɧɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɟɦɤɨɫɬɹɯ. Ɉɪɝɚɧɢɡɭɸɬɫɹ ɦɟɫɬɚ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɟɦɤɨɫɬɢ ɞɥɹ 
ɦɭɫɨɪɚ. 

5.2.14 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɪɨɣɝɟɧɩɥɚɧɚ 

Ɍɚɛɥɢɰɚ 5.5 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 



 

 

 

 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ 

1 ɉɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɦ2 6460,0 

2 ɉɥɨɳɚɞɶ ɩɨɞ ɩɨɫɬɨɹɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɦ2 617,23 

3 ɉɥɨɳɚɞɶ ɩɨɞ ɜɪɟɦɟɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɦ2 99,0 

4 ɉɥɨɳɚɞɶ ɫɤɥɚɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: ɦ2 165,19 

5 - ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɦ2 159,75 

6 - ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɦ2 5,44 

7 ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɜɪɟɦɟɧɧɵɯ ɚɜɬɨɞɨɪɨɝ ɤɦ 0,300 

8 ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɨɫɟɬɟɣ ɦ 79,5 

9 ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦ 127,7 

10 ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɤɚɧɚɥɢɡɚɰɢɢ ɦ 93,8 

11 ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɨɝɪɚɠɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɦ 322,0 



 

 

 

 

6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

6.1 ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɚɧɚɥɢɡ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

 
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɫɨɫɬɚɜɥɟɧ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɤɚɡɚ Ɇɢɧɫɬɪɨɹ 

ɊɎ ɨɬ 4 ɚɜɝɭɫɬɚ 2020 ɝ. № 421/ɩɪ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɢɦ ɥɨɤɚɥɶɧɭɸ ɫɦɟɬɭ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ. ȼ ɫɦɟɬɟ 
ɢɫɩɨɥɶɡɭɟɦ ɫɛɨɪɧɢɤɢ ɎȿɊ, ɚ ɢɦɟɧɧɨ ɫɛɨɪɧɢɤ 10 «Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ» ɢ 
ɫɛɨɪɧɢɤ 26 «Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɪɚɛɨɬɵ». Ɍɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ 
ɫɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɰɟɧ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 
 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɆȾɋ 81-33.2004) ɢ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɆȾɋ 81-

25.2001) ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɩɪɢɧɹɬɨɣ ɛɚɡɵ ɢɫɱɢɫɥɟɧɢɹ – ɮɨɧɞɚ 
ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɱɢɯ-ɫɬɪɨɢɬɟɥɟɣ ɢ ɦɟɯɚɧɢɡɚɬɨɪɨɜ (ɎɈɌ) ɜ ɫɨɫɬɚɜɟ ɩɪɹɦɵɯ 
ɡɚɬɪɚɬ. ɇɨɪɦɚɬɢɜ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɪɚɡɞɟɥɚ «Ʉɨɥɨɧɧɵ ɞɟɪɟɜɹɧɧɵɟ 
ɤɥɟɟɧɵɟ ɞɥɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ» ɫɨɫɬɚɜɥɹɟɬ 90%, ɧɨɪɦɚɬɢɜ ɫɦɟɬɧɨɣ 
ɩɪɢɛɵɥɢ – 70%. ɇɨɪɦɚɬɢɜ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɪɚɡɞɟɥɚ «Ȼɚɥɤɢ ɩɨɤɪɵɬɢɹ 
ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ» ɫɨɫɬɚɜɥɹɟɬ 90%, ɧɨɪɦɚɬɢɜ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ – 70%. 

ɇɨɪɦɚɬɢɜ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɪɚɡɞɟɥɚ «ɋɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ» ɫɨɫɬɚɜɥɹɟɬ 
90%, ɧɨɪɦɚɬɢɜ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ – 70%. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɡɚɬɪɚɬ ɨɬɧɨɫɹɬ: 
- ɫɪɟɞɫɬɜɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ – 1,8% (ɉɪɢɤɚɡ 

ɨɬ 19.06.2020 №332/ɩɪ. ɩɪɢɥ. 1 ɩ.50); 
- ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ – 3% (Ƚɋɇ-81-05-02-

2007 ɩ.11.4); 
- ɪɟɡɟɪɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ – 2% (ɉɪɢɤɚɡ ɨɬ 04.08.2020 

№421/ɩɪ. ɩ.179); 
Cɬɚɜɤɚ ɇȾɋ ɫɨɫɬɚɜɥɹɟɬ – 20% (ɇɚɥɨɝɨɜɵɣ ɤɨɞɟɤɫ ɊɎ ɱɚɫɬɶ 2, ɝɥ. 21). 
ɂɧɞɟɤɫ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɪɚɜɟɧ 9,02 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɢɫɶɦɨɦ Ɇɢɧɫɬɪɨɹ ɨɬ 11.03.2021 №9351-ɂɎ/09 Ɉɛɴɟɤɬɵ ɤɭɥɶɬɭɪɵ. 
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȿ. 
Ⱥɧɚɥɢɡ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

ɩɪɨɢɡɜɨɞɢɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɚɦ. 
ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɢɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ 

ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ. 
 

 
 
 
 



 

 

 

 

 
Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

 

Ɋɚɡɞɟɥɵ 
ɋɭɦɦɚ, ɪɭɛ. 

ɍɞɟɥɶɧɵɣ ɜɟɫ, 
% Ȼɚɡɢɫɧɵɣ 

ɭɪɨɜɟɧɶ 
Ɍɟɤɭɳɢɣ 
ɭɪɨɜɟɧɶ 

1 2 3 4 
ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 346990,13 3129850,97 72,19% 

 ɜ ɬɨɦ ɱɢɫɥɟ:       

- ɦɚɬɟɪɢɚɥɵ 322310,75 2907242,97 67,06% 

- ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 10540,84 95078,38 2,19% 

- ɨɩɥɚɬɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ 14138,55 127529,72 2,94% 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 17724,74 159877,15 3,69% 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 9801,25 88407,28 2,04% 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 26032,92 234816,94 5,42% 
ɇȾɋ 80109,81 722590,49 16,67% 

ɂɌɈȽɈ 480658,84 4335542,74 100,00% 

 
ɇɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ 6.1 ɩɨɫɬɪɨɢɦ ɞɢɚɝɪɚɦɦɵ ɫɬɪɭɤɬɭɪɵ ɫɦɟɬɧɨɣ 

ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɬɢɩɨɜɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɡɚɬɪɚɬ ɢ ɫɨɫɬɚɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ. 

 
 

Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ, % 

 

- ɦɚɬɟɪɢɚɥɵ 
67,06% 

- ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɦɚɲɢɧ 
2,19% 

- ɨɩɥɚɬɚ ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ 
2,94% 

ɇɚɤɥɚɞɧɵɟ 
ɪɚɫɯɨɞɵ 
3,69% 

ɋɦɟɬɧɚɹ 
ɩɪɢɛɵɥɶ 

2,04% 

Ʌɢɦɢɬɢɪɨɜɚɧɧ
ɵɟ ɡɚɬɪɚɬɵ, 

ɜɫɟɝɨ 
5,42% 

ɇȾɋ 
16,67% 



 

 

 

 

ɉɨ ɞɢɚɝɪɚɦɦɟ (ɪɢɫ. 6.1) ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ ɨɬ 
ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ ɦɚɬɟɪɢɚɥɵ 67,06 %, ɧɚ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 2,04 % ɨɬ ɨɛɳɟɣ 
ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ. 

6.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢ ɩɨɤɚɡɚɬɟɥɢ ɨɛɴɟɤɬɚ 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɫɨɫɬɚɜɥɹɸɬ 
ɨɫɧɨɜɭ ɩɪɨɟɤɬɚ. 

ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɪɚɫɱɟɬɧɨɣ 
ɩɥɨɳɚɞɢ ɤ ɨɛɳɟɣ ɩɨ ɮɨɪɦɭɥɟ: 

 К˒ˎ = ௌ˓˃˔˚ௌˑ˄˜ = Ͷʹͳ,ͳ͵Ͷ͹Ͷ,ͷͺ = Ͳ,ͺͻ,              (6.1) 

 
ɝɞɟ  ܵ˓˃˔˚ – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ; ܵˑ˄˜ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ. 

 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟɦ ɨɛɴɟɦɚ ɡɞɚɧɢɹ ɤ ɨɛɳɟɣ 

ɩɥɨɳɚɞɢ ɩɨ ɮɨɪɦɭɥɟ: 
 Кˑ˄ = ௏̝ ˕˓ௌˑ˄˜ = ଶଷଵଶ,ଷଵସ଻ସ,ହ଼ = Ͷ,ͺ͹,              (6.2) 

 
ɝɞɟ  ܸ̝˕˓ – ɨɛɴɟɦ ɡɞɚɧɢɹ; ܵˑ˄˜ – ɨɛɳɚɹ ɩɥɨɳɚɞɶ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɩɚɜɢɥɶɨɧɚ ɜɢɡɢɬ-
ɰɟɧɬɪɚ ɧɚ ɨ. Ɍɚɬɵɲɟɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

1. Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ     

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 945,19 
ɗɬɚɠɧɨɫɬɶ ɷɬ. 1 
ȼɵɫɨɬɚ ɷɬɚɠɚ ɦ 5,55 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɦ3 2312,31 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ ɦ2 474,58 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɦ2 474,58 
Ɋɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɦ2 421,13 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ   0,89 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ   4,87 
 



 

 

 

 

 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 

3. ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ     
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɟɫ. 12 



 

 

 

 

ɁȺɄɅɘЧȿɇɂȿ 

 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ȼɢɡɢɬ-ɰɟɧɬɪ ɧɚ ɛɟɪɟɝɭ 

ɪɟɤɢ ȿɧɢɫɟɣ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ» ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ȼɄɊ. 
ȼ  ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɦ  ɪɚɡɞɟɥɟ  ɛɵɥɢ  ɪɚɡɪɚɛɨɬɚɧɵ  ɨɛɴɟɦɧɨ-

ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ. 
ȼ ɪɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɵ 

ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɜ ɜɢɞɟ ɚɪɤɢ ɢ ɭɡɥɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ. 
ȼ ɪɚɡɞɟɥɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ 

ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɵ ɦɨɧɨɥɢɬɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɦɟɥɤɨɝɨ 
ɡɚɥɨɠɟɧɢɹ ɢ ɫɜɚɣɧɵɣ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞёɧ ɢɯ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ. 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ. 

ȼ ɪɚɡɞɟɥɟ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɪɚɛɨɬɚɧ 
ɨɛɴɟɤɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 
ɡɞɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ ɷɤɨɧɨɦɢɤɢ ɫɨɫɬɚɜɥɟɧ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 
ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ. 

ȼ  ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ  ɪɚɛɨɬɟ  ɪɚɡɪɚɛɨɬɚɧɵ  ɦɟɪɨɩɪɢɹɬɢɹ  ɩɨ  
ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɛɥɸɞɟɧɢɹ  ɜɫɟɯ  ɬɪɟɛɨɜɚɧɢɣ  ɨɯɪɚɧɵ  ɬɪɭɞɚ  ɢ  ɬɟɯɧɢɤɢ  
ɛɟɡɨɩɚɫɧɨɫɬɢ  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ȼɵɩɭɫɤɧɚɹ   ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ   ɪɚɛɨɬɚ   ɪɚɡɪɚɛɨɬɚɧɚ   ɧɚ   ɨɫɧɨɜɚɧɢɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɫɩɪɚɜɨɱɧɨɣ ɢ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

ȼ  ɢɬɨɝɟ  ɩɨɥɭɱɟɧ  ɩɪɨɟɤɬ,  ɪɚɡɞɟɥɵ  ɤɨɬɨɪɨɝɨ  ɨɯɜɚɬɵɜɚɸɬ  ɜɫɟ  ɨɫɧɨɜɧɵɟ 
ɜɨɩɪɨɫɵ ɪɟɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
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ɉɊɂɅɈɀȿɇɂȿ 
Ⱥ 

Ɏɨɪɦɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ (ɫɦɟɬɚ) 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɋɨɜɟɬɫɤɢɣ ɪ-ɨɧ, ɨ. Ɍɚɬɵɲɟɜ 

(ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɣɤɢ) 

ɉɚɜɢɥɶɨɧ ɞɥɹ ɜɢɡɢɬ-ɰɟɧɬɪɚ ɧɚ ɨ. Ɍɚɬɵɲɟɜ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ) 

 
ɅɈɄȺɅɖɇɕɃ ɋɆȿɌɇɕɃ ɊȺɋЧȿɌ (ɋɆȿɌȺ) № 02-01-01 

ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɞɟɪɟɜɹɧɧɨɝɨ ɤɚɪɤɚɫɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ) 

ɋɨɫɬɚɜɥɟɧ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ 
ɋɨɫɬɚɜɥɟɧ(ɚ) ɜ ɬɟɤɭɳɟɦ (ɛɚɡɢɫɧɨɦ) ɭɪɨɜɧɟ ɰɟɧ I ɤɜ. 2021 
Ɉɫɧɨɜɚɧɢɟ: 08.03.01.01-411722661-2021 ȻɊ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 4335,542 ɬɵɫ. ɪɭɛ. 
ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɢɯ 127,53 ɬɵɫ. ɪɭɛ. 

№ Ɉɛɨɫɧɨɜɚɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ɢ 

ɡɚɬɪɚɬ 
ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ, 
ɪɭɛ. ɂɧɞɟɤɫɵ 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜ 
ɬɟɤɭɳɟɦ ɭɪɨɜɧɟ ɰɟɧ, ɪɭɛ. 

ɧɚ ɟɞɢɧɢɰɭ ɤɨɷɮɮɢɰɢɟɧɬ ɜɫɟɝɨ 

  Ɋɚɡɞɟɥ 1. Ʉɨɥɨɧɧɵ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ ɞɥɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ 

1 ɎȿɊ 10-02-004-01 
ɍɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ 

ɤɥɟɟɧɵɯ  ɨɛɴɟɦɨɦ ɞɨ 1 
ɦ3 

ɲɬ 54 

          

  1 ɈɌ     61,15 
 

3302,1     



ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 
  2 ɗɆ     99,62 

 
5379,48     

  3 Ɉɬɦ     14,2 
 

766,8     

  4 Ɇ     2,98 
 

160,92     

 
08.1.02.11-0003 

ɉɨɤɨɜɤɢ ɢɡ ɤɜɚɞɪɚɬɧɵɯ 
ɡɚɝɚɬɨɜɨɤ, ɦɚɫɫɚ 2,825ɤɝ 

ɬ 0,15 
  

 
  

  11.2.06.02 Ʉɨɥɨɧɧɵ ɞɟɪɟɜɹɧɧɵɟ ɦ3 16,18 
  

     

   
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
163,75 

 
8842,50     

   
ɎɈɌ 

    
4068,90     

  ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 
  

118 
 

4801,30     

  ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ     63 
 

2563,41     

    ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ       16207,21     

2 
Ɏɋɋɐ 08.1.02.11--

0003 

ɉɨɤɨɜɤɢ ɢɡ ɤɜɚɞɪɚɬɧɵɯ 
ɡɚɝɚɬɨɜɨɤ, ɦɚɫɫɚ 2,825 

ɤɝ 
ɬ 0,15 5989 

 
913,62 

    

3 Ɏɋɋɐ 11.2.06.02-0042 

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɩɪɹɦɨɥɢɧɟɣɧɵɟ 

ɤɥɟɟɧɵɟ ɩɨɫɬɨɹɧɧɨɝɨ 
ɫɟɱɟɧɢɹ, ɬɢɩ ɤɥɟɹ ɎɊ-12 

ɦ3 16,18 5491,80 
 

 
88835,36 

  

4 ɎȿɊ 10-01-091 

Ɉɛɪɚɛɨɬɤɚ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 

ɚɧɬɢɫɟɩɬɢɤɨɦ-
ɚɧɬɢɩɢɪɟɧɨɦ ɩɪɢ 
ɩɨɦɨɳɢ ɚɩɩɚɪɚɬɚ 

ɚɷɪɨɡɨɥɶɧɨ-ɤɚɩɟɥɶɧɨɝɨ 
ɪɚɫɩɵɥɟɧɢɹ 

100 ɦ2 2,15 
   

    

  1 ɈɌ     47,94 
 

103,24     

  2 ɗɆ     37,17 
 

80,05     

  3 ɈɌɦ     1,85 
 

3,98     

  4 Ɇ     1,83 
 

3,94     

   
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
86,94 

 
187,23     

   
ɎɈɌ 

    
107,23     

  ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 
  

90 
 

96,50     

  ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 
  

70 
 

75,06     

   ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     358,80     



 
ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 

5 Ɏɋɋɐ 14.2.06.01-0001 
Ⱥɧɬɢɫɟɩɬɢɤ-ɚɧɬɢɩɢɪɟɧ 

"ɈɁɈɇ-007" ɞɥɹ 
ɞɪɟɜɟɫɢɧɵ 

ɤɝ 11,50 11,73 
 

134,90 

  

6 ɎȿɊ 26-02-018-01 

Ɉɝɧɟɛɢɨɡɚɳɢɬɧɨɟ 
ɩɨɤɪɵɬɢɟ ɞɟɪɟɜɹɧɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɝɨɬɨɜɵɦɢ 
ɫɨɫɬɚɜɚɦɢ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɩɟɪɜɨɣ 
ɝɪɭɩɩɵ ɨɝɧɟɡɚɳɢɬɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɇɉȻ 
251 

100 ɦ2 2,15 

      
    1 ɈɌ     23,63   50,89 
    2 ɗɆ     9,16   19,73     

  3 Ɉɬɦ               

  4 Ɇ               

  14.2.02.11 ɋɨɫɬɚɜɵ ɨɝɧɟɡɚɳɢɬɧɵɟ ɤɝ 0,0288 
     

     
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
32,79 

 
70,62     

   
ɎɈɌ 

    
50,89     

  ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 
  

90 
 

45,80     

  ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 
  

70 
 

35,62     

   ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     152,04     

7 Ɏɋɋɐ 14.2.02.11-0011 
ɋɨɫɬɚɜ ɨɝɧɟɡɚɳɢɬɧɵɣ, 

ɩɪɨɩɢɬɨɱɱɧɵɣ, ɞɥɹ 
ɞɪɟɜɟɫɢɧɵ 

ɤɝ 0,0288 48,6 
 

1,40 
    

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ 1 "Ʉɨɥɨɧɧɵ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ ɞɥɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ" (ɜ 
ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɈɌ+ɗɆ+Ɇ) 
ɜ ɬɨɦ ɱɢɫɥɟ: 

98985,62 

 

  

  
ɨɩɥɚɬɚ ɬɪɭɞɚ 3456,23 

  
ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 5479,26 

  
ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ 90050,13 

  
ɂɬɨɝɨ ɎɈɌ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 4227,02 

  
ɂɬɨɝɨ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 4943,61   



ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 
ɂɬɨɝɨ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 2674,09   
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɉɁ+ɇɊ+ɋɉ) 106603,32   

ȼɫɟɝɨ ɩɨ ɪɚɡɞɟɥɭ 1 "Ʉɨɥɨɧɧɵ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ ɞɥɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ" (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ 
ɫ ɩɟɪɟɪɚɫɱɟɬɨɦ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ) (ɂɫɦɪ=9,02) ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ ɨɬ 22.01.2021 №9351-ɂɎ/09. 
ɉɪɨɱɢɟ ɨɛɴɟɤɬɵ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ 1 ɡɨɧɚ 

106603,32 9,02 961561,91 

  Ɋɚɡɞɟɥ 2. Ȼɚɥɤɢ ɩɨɤɪɵɬɢɹ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ 

8 ɎȿɊ 10-01-001-03 
ɍɫɬɚɧɨɜɤɚ ɛɚɥɨɤ 
ɩɪɨɥɟɬɨɦ ɞɨ 9 ɦ 

ɨɛɴɟɦɨɦ ɞɨ 0,5 ɦ3 
ɲɬ 6 

   
    

  1 ɈɌ   
 

48,44 
 

290,64     

  2 ɗɆ   
 

44,28 
 

265,68     

  3 ɈɌɦ   
 

6,22 
 

37,32     

  4 Ɇ   
 

70,89 
 

425,34     

 

07.2.07.13 
ɗɥɟɦɟɧɬɵ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɤɝ 161,863 

  
 

  

 

11.2.06.02 
Ʉɨɧɫɬɪɭɤɰɢɢ 

ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ 
ɦ3 0,96 

  
 

  
  

ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 
  

163,61 
 

981,66 
    

  
ɎɈɌ 

    
327,96 

    

 
ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

  
118 

 
386,99 

    

 
ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
63 

 
206,61 

    

  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     
1575,27 

    

9 Ɏɋɋɐ 07.2.07.13-0171 
ɉɨɞɤɥɚɞɤɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɤɝ 161,86 12,60 

 
2039,47 

  

10 Ɏɋɋɐ 11.2.06.02-0042 

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɩɪɹɦɨɥɢɧɟɣɧɵɟ 

ɤɥɟɟɧɵɟ ɩɨɫɬɨɹɧɧɨɝɨ 
ɫɟɱɟɧɢɹ, ɬɢɩ ɤɥɟɹ ɎɊ-

12 

ɦ3 9,59 5491,8 
 

52644,39 
  



ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 

11 ɎȿɊ 10-01-091 

Ɉɛɪɚɛɨɬɤɚ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 

ɚɧɬɢɫɟɩɬɢɤɨɦ-
ɚɧɬɢɩɢɪɟɧɨɦ ɩɪɢ 
ɩɨɦɨɳɢ ɚɩɩɚɪɚɬɚ 

ɚɷɪɨɡɨɥɶɧɨ-ɤɚɩɟɥɶɧɨɝɨ 
ɪɚɫɩɵɥɟɧɢɹ 

100 ɦ2 1,46 
   

    

  1 ɈɌ 
  

47,94 
 

69,93     

  2 ɗɆ 
  

37,17 
 

54,22     

  3 ɈɌɦ 
  

1,85 
 

2,70     

  4 Ɇ 
  

1,83 
 

2,67     

 
14.2.06.01 Ⱥɧɬɢɫɟɩɬɢɤ-ɚɧɬɢɩɢɪɟɧ ɤɝ 11,5 

   
  

  
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
86,94 

 
126,81     

  
ɎɈɌ 

    
72,62     

 
ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

  
90 

 
65,36     

 
ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
70 

 
50,84     

  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     243,01     

12 Ɏɋɋɐ 14.2.06.01-0001 
Ⱥɧɬɢɫɟɩɬɢɤ-ɚɧɬɢɩɢɪɟɧ 

"ɈɁɈɇ-007" ɞɥɹ 
ɞɪɟɜɟɫɢɧɵ 

ɤɝ 11,50 11,73 
 

134,90 

  

13 ɎȿɊ 26-02-018-01 

Ɉɝɧɟɛɢɨɡɚɳɢɬɧɨɟ 
ɩɨɤɪɵɬɢɟ ɞɟɪɟɜɹɧɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɝɨɬɨɜɵɦɢ ɫɨɫɬɚɜɚɦɢ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɟɪɜɨɣ ɝɪɭɩɩɵ 
ɨɝɧɟɡɚɳɢɬɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɇɉȻ 
251 

100 ɦ2 1,46 
   

    

 
1 ɈɌ 

  
23,63 

 
34,47     

 
2 ɗɆ 

  
9,16 

 
13,36     

 
3 Ɉɬɦ 

         

 
4 Ɇ 

         

 
14.2.02.11 ɋɨɫɬɚɜɵ ɨɝɧɟɡɚɳɢɬɧɵɟ ɤɝ 0,0288 

   
   



ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 

  
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
32,79 

 
47,83     

  
ɎɈɌ 

    
34,47     

 
ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

  
90 

 
31,02     

 
ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
70 

 
24,13     

  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     102,97     

14 
Ɏɋɋɐ 14.2.02.11-

0011 

ɋɨɫɬɚɜ ɨɝɧɟɡɚɳɢɬɧɵɣ, 
ɩɪɨɩɢɬɨɱɱɧɵɣ, ɞɥɹ 

ɞɪɟɜɟɫɢɧɵ 
ɤɝ 0,0288 48,6 

 
1,40 

  
15 ɎȿɊ 10-01-001-04 

ɍɫɬɚɧɨɜɤɚ ɛɚɥɨɤ 
ɩɪɨɥɟɬɨɦ ɞɨ 9 ɦ 

ɨɛɴɟɦɨɦ ɛɨɥɟɟ 0,5 ɦ3 
ɲɬ 51 

   
    

  1 ɈɌ     55,34 
 

2822,34     

  2 ɗɆ     57,34 
 

2924,34     

  3 ɈɌɦ     7,94 
 

404,94     

  4 Ɇ     136,09 
 

6940,56     

 

07.2.07.13 
ɗɥɟɦɟɧɬɵ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɤɝ 161,863 

  
 

  

 

11.2.06.02 
Ʉɨɧɫɬɪɭɤɰɢɢ 

ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ 
ɦ3 27,32 

  
 

  
  

ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 
  

248,77 
 

12687,27     

  
ɎɈɌ 

    
3227,28     

 
ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

  
118 

 
3808,19     

 
ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
63 

 
2033,19     

  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     18528,65     

16 
Ɏɋɋɐ 07.2.07.13-

0171 
ɉɨɞɤɥɚɞɤɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɤɝ 161,863 12,60 

 
2039,47 

    

17 
Ɏɋɋɐ 11.2.06.02-

0042 

Ʉɨɧɫɬɪɭɤɰɢɢ 
ɩɪɹɦɨɥɢɧɟɣɧɵɟ 

ɤɥɟɟɧɵɟ ɩɨɫɬɨɹɧɧɨɝɨ 
ɫɟɱɟɧɢɹ, ɬɢɩ ɤɥɟɹ ɎɊ-

12 

ɦ3 27,32 5491,8 
 

150035,98 

    

 



ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 

18 ɎȿɊ 10-01-091 

Ɉɛɪɚɛɨɬɤɚ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 

ɚɧɬɢɫɟɩɬɢɤɨɦ-
ɚɧɬɢɩɢɪɟɧɨɦ ɩɪɢ 
ɩɨɦɨɳɢ ɚɩɩɚɪɚɬɚ 

ɚɷɪɨɡɨɥɶɧɨ-ɤɚɩɟɥɶɧɨɝɨ 
ɪɚɫɩɵɥɟɧɢɹ 

100 ɦ2 1,46 

      

  

  1 ɈɌ     47,94 
 

69,93    

  2 ɗɆ     37,17 
 

54,22    

  3 Ɉɬɦ     1,85 
 

2,70    

  4 Ɇ     1,83 
 

2,67    

  14.2.06.01 Ⱥɧɬɢɫɟɩɬɢɤ-ɚɧɬɢɩɢɪɟɧ ɤɝ 11,5         
    

ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 
  

86,94 
 

126,81     

   
ɎɈɌ 

    
72,62     

  ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 
  

90 
 

65,36   
   ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
70 

 
50,84   

    ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     243,01     

19 Ɏɋɋɐ 14.2.06.01-0001 
Ⱥɧɬɢɫɟɩɬɢɤ-ɚɧɬɢɩɢɪɟɧ 

"ɈɁɈɇ-007" ɞɥɹ 
ɞɪɟɜɟɫɢɧɵ 

ɤɝ 
 

11,50 11,73 
 

134,90 
  

20 ɎȿɊ 26-02-018-01 

Ɉɝɧɟɛɢɨɡɚɳɢɬɧɨɟ 
ɩɨɤɪɵɬɢɟ ɞɟɪɟɜɹɧɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɝɨɬɨɜɵɦɢ ɫɨɫɬɚɜɚɦɢ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɟɪɜɨɣ ɝɪɭɩɩɵ 
ɨɝɧɟɡɚɳɢɬɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɇɉȻ 
251 

100 ɦ2 1,46 

      

  

  1 ɈɌ     23,63   34,47    

  2 ɗɆ     9,16   13,36    

  3 Ɉɬɦ              



ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 
  4 Ɇ             

 
 

14.2.02.11 ɋɨɫɬɚɜɵ ɨɝɧɟɡɚɳɢɬɧɵɟ ɤɝ 0,0288 
       

  
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
32,79 

 
47,83     

  
ɎɈɌ 

    
34,47     

 
ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

  
90 

 
31,02     

 
ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
70 

 
24,13     

  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     102,97     

21 Ɏɋɋɐ 14.2.02.11-0011 
ɋɨɫɬɚɜ ɨɝɧɟɡɚɳɢɬɧɵɣ, 

ɩɪɨɩɢɬɨɱɱɧɵɣ, ɞɥɹ 
ɞɪɟɜɟɫɢɧɵ 

ɤɝ 0,0288 48,6 
 

1,40 

  ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ 2 "Ȼɚɥɤɢ ɩɨɤɪɵɬɢɹ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ" (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 
(ɈɌ+ɗɆ+Ɇ) 
ɜ ɬɨɦ ɱɢɫɥɟ: 

173677,84 

 

  

  
ɨɩɥɚɬɚ ɬɪɭɞɚ 3321,77 

  
ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 3325,17 

  
ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ 167030,9 

  
ɂɬɨɝɨ ɎɈɌ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 3769,42 

  
ɂɬɨɝɨ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 4387,95   
ɂɬɨɝɨ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 2389,73   
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɉɁ+ɇɊ+ɋɉ) 180455,51   
ȼɫɟɝɨ ɩɨ ɪɚɡɞɟɥɭ 2 " Ȼɚɥɤɢ ɩɨɤɪɵɬɢɹ ɞɟɪɟɜɹɧɧɵɟ ɤɥɟɟɧɵɟ " (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ ɫ ɩɟɪɟɪɚɫɱɟɬɨɦ ɜ 
ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ) (ɂɫɦɪ=9,02) ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ ɨɬ 22.01.2021 №9351-ɂɎ/09. ɉɪɨɱɢɟ ɨɛɴɟɤɬɵ 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ 1 ɡɨɧɚ 

180455,51 9,02 1627708,72 

 Ɋɚɡɞɟɥ 3. ɋɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ 

29 ɎȿɊ 10-01-002-01 ɍɫɬɚɧɨɜɤɚ ɫɬɪɨɩɢɥ ɦ3 31,46 
       

  1 ɈɌ     197,78 
 

6222,16     

  2 ɗɆ     31,77 
 

999,48     

  3 ɈɌɦ     4,58 
 

144,09     

  4 Ɇ     2068,16 
 

65064,31     

  
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
2297,71 

 
72285,96     

  
ɎɈɌ 

    
6222,16     

 
ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

  
118 

 
7342,15     

 
 
 
 



 

 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 

 
ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
63 

 
3919,96     

  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     83548,06     

30 ɎȿɊ 10-01-091 

Ɉɛɪɚɛɨɬɤɚ ɞɟɪɟɜɹɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ 

ɚɧɬɢɫɟɩɬɢɤɨɦ-
ɚɧɬɢɩɢɪɟɧɨɦ ɩɪɢ 
ɩɨɦɨɳɢ ɚɩɩɚɪɚɬɚ 

ɚɷɪɨɡɨɥɶɧɨ-ɤɚɩɟɥɶɧɨɝɨ 
ɪɚɫɩɵɥɟɧɢɹ 

100 ɦ2 15,91 
   

    

  1 ɈɌ     47,94 
 

762,53     

  2 ɗɆ     37,17 
 

591,23     

  3 ɈɌɦ     1,85 
 

29,43     

  4 Ɇ     1,83 
 

29,11     

 
14.2.06.01 Ⱥɧɬɢɫɟɩɬɢɤ-ɚɧɬɢɩɢɪɟɧ ɤɝ 11,5 

   
  

  
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
86,94 

 
1382,87     

  
ɎɈɌ 

    
791,96     

 
ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

  
90 

 
712,76     

 
ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
70 

 
554,37     

  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     2650,00     

31 Ɏɋɋɐ 14.2.06.01-0001 
Ⱥɧɬɢɫɟɩɬɢɤ-ɚɧɬɢɩɢɪɟɧ 

"ɈɁɈɇ-007" ɞɥɹ 
ɞɪɟɜɟɫɢɧɵ 

ɤɝ 11,50 11,73 
 134,90 

  

32 ɎȿɊ 26-02-018-01 

Ɉɝɧɟɛɢɨɡɚɳɢɬɧɨɟ 
ɩɨɤɪɵɬɢɟ ɞɟɪɟɜɹɧɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɝɨɬɨɜɵɦɢ ɫɨɫɬɚɜɚɦɢ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɟɪɜɨɣ ɝɪɭɩɩɵ 
ɨɝɧɟɡɚɳɢɬɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɇɉȻ 
251 

100 ɦ2 15,91 
   

    

  1 ɈɌ     23,63 
 

375,86     

  2 ɗɆ     9,16 
 

145,70     

  3 ɈɌɦ            

  4 Ɇ            

 
14.2.02.11 ɋɨɫɬɚɜɵ ɨɝɧɟɡɚɳɢɬɧɵɟ ɤɝ 0,0288 

   
  



ɉɪɨɞɨɥɠɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 

  
ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ 

  
32,79 

 
521,56     

  
ɎɈɌ 

    
375,86     

 
ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

  
90 

 
338,27     

 
ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 

  
70 

 
263,10     

  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     1122,93     

33 Ɏɋɋɐ 14.2.02.11-0011 
ɋɨɫɬɚɜ ɨɝɧɟɡɚɳɢɬɧɵɣ, 

ɩɪɨɩɢɬɨɱɱɧɵɣ, ɞɥɹ 
ɞɪɟɜɟɫɢɧɵ 

ɤɝ 0,0288 48,6 
 1,40 

    

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ 3 "ɋɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ" (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɈɌ+ɗɆ+Ɇ) 
ɜ ɬɨɦ ɱɢɫɥɟ: 74326,68   

  
ɨɩɥɚɬɚ ɬɪɭɞɚ 7360,55 

  
ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 1736,41 

  
ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ 65229,72 

  
ɂɬɨɝɨ ɎɈɌ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 7389,98 

  
ɂɬɨɝɨ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 8393,18   
ɂɬɨɝɨ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 4737,43   
ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɉɁ+ɇɊ+ɋɉ) 87457,29   
ȼɫɟɝɨ ɩɨ ɪɚɡɞɟɥɭ 3 "ɋɬɪɨɩɢɥɶɧɚɹ ɫɢɫɬɟɦɚ" (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ ɫ ɩɟɪɟɪɚɫɱɟɬɨɦ ɜ ɬɟɤɭɳɢɣ 
ɭɪɨɜɟɧɶ) (ɂɫɦɪ=9,02) ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ ɨɬ 22.01.2021 №9351-ɂɎ/09. ɉɪɨɱɢɟ ɨɛɴɟɤɬɵ Ʉɪɚɫɧɨɹɪɫɤɢɣ 
ɤɪɚɣ 1 ɡɨɧɚ 

87457,29 9,02 788864,79 

ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ 

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɫɦɟɬɟ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɈɌ+ɗɆ+Ɇ) 
ɜ ɬɨɦ ɱɢɫɥɟ: 

346990,13     
    

ɨɩɥɚɬɚ ɬɪɭɞɚ 14138,55     
ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 10540,84     
ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ 322310,75     

ɂɬɨɝɨ ɎɈɌ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 15389,42 
    

ɂɬɨɝɨ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 17724,74 
    

ɂɬɨɝɨ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 9801,25 
    

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɉɁ+ɇɊ+ɋɉ) 374516,12 
    



 

 

 

Ɉɤɨɧɱɚɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 

ȼɋȿȽɈ ɩɨ ɋɆȿɌȿ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ ɫ ɩɟɪɟɪɚɫɱɟɬɨɦ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ) (ɂɫɦɪ=8,64) ɉɢɫɶɦɨ 
Ɇɢɧɫɬɪɨɹ ɨɬ 12.11.2020 №45484-ɂɎ/09. ɉɪɨɱɢɟ ɨɛɴɟɤɬɵ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ 1 ɡɨɧɚ 

374516,12 9,02 3378135,42 

ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (ɉɪɢɤɚɡ ɨɬ 19.06.2020 №332/ɩɪ. ɩɪɢɥ. 1 ɩ.50) 1,8% 6741,29 
 

60806,44 

ɂɬɨɝɨ ɫ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ 381257,41 
 

3438941,86 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ (Ƚɋɇ-81-05-02-2007 ɩ.11.4) 3% 11437,72 
 

103168,26 

ɂɬɨɝɨ ɫ ɡɢɦɧɢɦ ɭɞɨɪɨɠɚɧɢɟɦ 392695,13 
 

3542110,11 

ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ (ɉɪɢɤɚɡ ɨɬ 04.08.2020 №421/ɩɪ. ɩ.179) 2% 7853,90 
 

70842,20 

ɂɬɨɝɨ ɫ ɧɟɩɪɟɞɜɢɞɟɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ 400549,04 
 

3612952,31 

ɇȾɋ (ɇɄ ɊɎ) 20% 80109,81 
 

722590,46 

ȼɋȿȽɈ ɩɨ ɋɆȿɌȿ 480658,84 
 

4335542,78 

 












