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ȼ ɧɚɲɟ ɜɪɟɦɹ ɞɨɜɨɥɶɧɨ ɚɤɬɢɜɧɨ ɜɟɞɟɬɫɹ ɨɫɜɨɟɧɢɟ ɡɟɦɟɥɶ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, 
ɢɯ ɭɪɛɚɧɢɡɚɰɢɹ ɢ ɡɚɫɟɥɟɧɢɟ. Ȼɨɥɟɟ ɩɨɥɨɜɢɧɵ ɧɚɲɟɣ ɫɬɪɚɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɷɬɨɦ 
ɪɚɣɨɧɟ. ȼ ɫɟɜɟɪɧɵɯ ɪɚɣɨɧɚɯ ɫɨɫɪɟɞɨɬɨɱɟɧ ɛɨɥɶɲɨɣ ɡɚɩɚɫ ɢɫɤɨɩɚɟɦɵɯ, ɜ 
ɨɫɨɛɟɧɧɨɫɬɢ ɧɟɮɬɢ, ɝɚɡɚ ɢ ɭɝɥɹ, ɡɞɟɫɶ ɧɚɯɨɞɹɬɫɹ ɦɧɨɝɢɟ ɤɪɭɩɧɵɟ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ (ɬɚɤɢɟ, ɤɚɤ «Ⱥɪɬɢɤɝɚɡ», ɝɚɡɩɪɨɦɞɨɛɵɱɚ 
«əɦɛɭɪɝ», ɈɈɈ «ɁɇɄ»).  

ɇɚ ɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ ɫ ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɜɟɫɶɦɚ ɩɪɨɛɥɟɦɚɬɢɱɧɨ 
ɭɫɬɪɨɢɬɶ ɮɭɧɞɚɦɟɧɬɵ, ɩɨɷɬɨɦɭ ɜɫɟ ɛɨɥɶɲɢɣ ɭɩɨɪ ɞɟɥɚɟɬɫɹ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɣ 
ɦɚɥɵɯ ɩɪɨɥɟɬɨɜ ɫ ɧɟɛɨɥɶɲɨɣ ɩɥɨɳɚɞɶɸ ɡɚɫɬɪɨɣɤɢ. Ɍɚɤɠɟ ɩɨɦɟɯɨɣ ɹɜɥɹɟɬɫɹ 
ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɫɬɶ ɪɚɣɨɧɚ ɢ ɡɚɬɪɭɞɧɢɬɟɥɶɧɚɹ ɩɨɫɬɚɜɤɚ ɦɚɬɟɪɢɚɥɨɜ ɢ ɝɨɬɨɜɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ – 
ɫɛɨɪɧɵɣ ɢ ɦɨɧɨɥɢɬɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧ – ɩɪɢɦɟɧɢɬɶ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɪɚɣɨɧɨɜ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɫɬɚɧɨɜɢɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɵɦ. ɉɨɷɬɨɦɭ ɜɫɟ 
ɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɫɬɚɧɨɜɹɬɫɹ ɦɨɞɭɥɶɧɵɟ ɡɞɚɧɢɹ, ɨɛɥɚɞɚɸɳɢɟ 
ɫɥɟɞɭɸɳɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ:  

 ɦɚɤɫɢɦɚɥɶɧɨ ɭɫɤɨɪɟɧɧɵɟ ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
 ɦɢɧɢɦɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɨ-, ɬɪɭɞɨ- ɢ ɷɧɟɪɝɨɟɦɤɨɫɬɶ; 
 ɦɢɧɢɦɚɥɶɧɵɣ ɜɟɫ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɩɟɪɟɜɨɡɤɢ; 
 ɩɨɜɵɲɟɧɧɚɹ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɫ ɮɭɧɞɚɦɟɧɬɚɦɢ ɧɚ ɦɧɨɝɨɥɟɬɧɢɯ ɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɢ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, ɞɨɥɝɨɜɟɱɧɨɫɬɢ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 ɩɨɜɵɲɟɧɧɚɹ ɤɨɦɮɨɪɬɧɨɫɬɶ ɢ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ 

ɪɟɲɟɧɢɣ; 
 ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 ɦɢɧɢɦɢɡɚɰɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɫɬɚɧɨɜɢɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɛɥɨɱɧɨɝɨ ɬɢɩɚ, ɩɨɞɯɨɞɹɳɢɯ ɞɥɹ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɦɨɞɭɥɶɧɵɯ ɡɞɚɧɢɹɯ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɜɟɱɚɸɳɢɯ ɡɚɞɚɱɚɦ 
ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɷɮɮɟɤɬɢɜɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɥɢɡɧɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ 
ɷɥɟɦɟɧɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ ɜɟɫɚ ɢ ɡɚɬɪɚɬ ɧɚ ɞɨɫɬɚɜɤɭ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɫɧɢɠɟɧɢɢ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ, ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ 
ɦɨɧɬɚɠɚ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɧɬɢɪɨɜɚɬɶ ɤɚɤ ɝɨɬɨɜɵɣ ɛɥɨɤ «ɫ ɤɨɥɟɫ», ɬɚɤ ɢ 
ɩɨ ɱɚɫɬɹɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɯɨɞɢɬ 
ɱɢɫɥɟɧɧɵɣ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɄ SCAD, ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɧɚɬɭɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɫɩɵɬɚɧɢɟ ɦɨɞɟɥɢ ɜ 
ɥɚɛɨɪɚɬɨɪɧɨɦ ɤɨɪɩɭɫɟ ɂɋɂ ɋɎɍ, ɪɟɡɭɥɶɬɚɬ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɢɬ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ.   
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1 Ɉɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ 

1.1 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ 

ɂɡɜɟɫɬɧɵ ɩɨɤɪɵɬɢɹ ɡɞɚɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɥɨɫɤɢɟ 
ɥɢɧɡɨɨɛɪɚɡɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɮɟɪɦɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɞɨɥɶ ɡɞɚɧɢɹ ɫ ɲɚɝɨɦ, 
ɪɚɜɧɵɦ ɲɚɝɭ ɤɨɥɨɧɧ [1], ɧɚɩɪɢɦɟɪ, ɮɟɪɦɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɋ.Ȼ. Ɍɭɪɤɨɜɫɤɢɦ (ɪɢɫ. 
1.1.1, 1.1.2). ɇɟɞɨɫɬɚɬɨɤ ɷɬɨɝɨ ɪɟɲɟɧɢɹ - ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɛɨɬɵ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɟɧɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɨɣ ɜɟɫ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

 

 
Ɋɢɫɭɧɨɤ 1.1.1 – Ʌɢɧɡɨɨɛɪɚɡɧɵɟ ɮɟɪɦɵ 

 
Ȼɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɟɧɢɟ 

ɛɥɨɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɇɚɩɪɢɦɟɪ, ɜ Ʉɚɡɚɧɫɤɨɦ ɢɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɦ 
ɢɧɫɬɢɬɭɬɟ ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɛɥɨɤɢ ɩɨɤɪɵɬɢɹ 12, 18 ɢ 24 ɦ ɞɥɢɧɨɣ 
ɢ ɲɢɪɢɧɨɣ 3 ɦ, ɜɤɥɸɱɚɸɳɢɟ ɩɪɨɞɨɥɶɧɵɟ ɮɟɪɦɵ ɫ ɤɪɢɜɨɥɢɧɟɣɧɵɦ ɜɟɪɯɧɢɦ ɢ 
ɧɢɠɧɢɦ ɩɨɹɫɚɦɢ, ɩɨɩɟɪɟɱɧɵɟ ɩɪɨɝɨɧɵ ɢɡ ɝɧɭɬɵɯ ɲɜɟɥɥɟɪɨɜ ɢ ɩɪɢɤɪɟɩɥɟɧɧɨɝɨ 
ɤ ɧɢɦ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ. ɇɚɫɬɢɥ ɩɪɢɤɪɟɩɥɟɧ ɬɚɤɠɟ ɤ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ 
ɩɪɨɞɨɥɶɧɵɯ ɮɟɪɦ [2] (ɪɢɫ. 1.1.3). ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ, 
ɱɬɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ ɧɟ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɤɪɟɩɥɟɧɢɹ 
ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɦɟɠɞɭ ɩɪɨɝɨɧɚɦɢ. ȼɩɪɨɱɟɦ, ɬɚɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɚ ɩɨ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɥɨɫɤɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ.  

 

 
Ɋɢɫɭɧɨɤ 1.1.2 – Ʌɢɧɡɨɨɛɪɚɡɧɵɟ ɮɟɪɦɵ (Ⱦɜɨɪɟɰ ɫɩɨɪɬɚ «əɇɌȺɊɖ» ɜ 

ɋɬɪɨɝɢɧɨ ɩɪɨɥɟɬɨɦ 45 ɦ) 
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Ɋɢɫɭɧɨɤ 1.1.3 – ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɛɥɨɤ ɩɨɤɪɵɬɢɹ (Ʉɚɡɚɧɫɤɢɣ ɂɋɂ): 

1 – ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ; 2 – ɮɟɪɦɚ; 3 – ɩɪɨɝɨɧ (ɩɨɩɟɪɟɱɢɧɚ) 
 

1.2 ȼɚɪɢɚɧɬɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

1.2.1 Лɢɧɡɨɨɛɪɚɡɧɵɣ ɛɥɨɤ ɩɨɤɪɵɬɢɹ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɥɢɫɬɚ 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ (ɩɪɨɬɨɬɢɩɨɦ) ɢɫɫɥɟɞɭɟɦɨɣ 
ɩɥɢɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ, ɜɤɥɸɱɚɸɳɚɹ ɩɨɹɫɚ 
ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɨɱɟɪɬɚɧɢɹ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫɨɜɦɟɫɬɧɨ 
ɫ ɫɨɫɬɚɜɧɵɦɢ ɫɬɨɣɤɚɦɢ ɢɡ ɝɧɭɬɵɯ ɭɝɨɥɤɨɜ; ɜ ɬɨɪɰɚɯ ɩɥɢɬɵ ɝɨɮɪɵ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 
ɪɚɡɦɟɳɟɧɵ ɜ ɝɨɮɪɚɯ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɢ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ (ɪɢɫ. 1.2.1.1, 
1.2.1.2) [4, 5]. ɉɨɦɢɦɨ ɷɤɨɧɨɦɢɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɥɭɱɚɟɦɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɜɤɥɸɱɟɧɢɹ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ ɜ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɫɨ ɫɬɨɣɤɚɦɢ, 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɛɲɢɜɨɤ ɢɡ ɫɬɚɥɶɧɨɝɨ 
ɩɪɨɮɧɚɫɬɢɥɚ ɡɚ ɫɱɟɬ ɢɫɤɥɸɱɟɧɢɹ ɤɪɨɜɟɥɶɧɵɯ ɪɚɛɨɬ. ɋɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɩɨɹɫɧɵɯ 
ɥɢɫɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɦɟɠɞɭ ɧɢɦɢ ɞɟɪɟɜɹɧɧɵɦɢ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ (ɫɬɨɣɤɚɦɢ ɢ ɪɚɫɤɨɫɚɦɢ). ɂɡɝɢɛ ɩɨɹɫɨɜ ɜɵɩɨɥɧɟɧ 
ɩɨ ɤɜɚɞɪɚɬɧɨɣ ɩɚɪɚɛɨɥɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɩɪɨɝɢɛɨɦ ɜ ɰɟɧɬɪɟ – ɮɨɪɦɟ, ɧɚɢɛɨɥɟɟ 
ɪɚɰɢɨɧɚɥɶɧɨɣ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɩɪɨɥɟɬɧɨɝɨ ɦɨɦɟɧɬɚ.  

ȼ ɥɢɧɡɨɨɛɪɚɡɧɨɦ ɛɥɨɤɟ ɩɨɤɪɵɬɢɹ (ɪɢɫ. 1.2.1.1) ɩɪɨɥɟɬɨɦ 12 ɦ ɢ ɲɢɪɢɧɨɣ 
3 ɦ ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɩɨɹɫɚ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɥɢɫɬɨɜ ɋ44-1000-0,8  
ɩɨ ȽɈɋɌ 24045-94 ɢɡɨɝɧɭɬɵ ɩɨ ɮɨɪɦɟ ɤɜɚɞɪɚɬɧɨɣ ɩɚɪɚɛɨɥɵ ɢ ɩɪɢɠɚɬɵ ɤ 
ɪɚɫɩɨɪɤɚɦ ɫɤɜɨɡɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡ ɝɧɭɬɵɯ ɭɝɨɥɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɤɜɨɡɧɵɯ 
ɫɬɚɥɶɧɵɯ ɬɹɠɟɣ ɞɢɚɦɟɬɪɨɦ 4 ɦɦ [5]. ɒɚɝ ɪɚɫɩɨɪɨɤ – 1 ɦ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ 
ɩɨɡɜɨɥɹɟɬ ɩɪɢɞɚɬɶ ɩɪɨɮɥɢɫɬɭ ɪɚɰɢɨɧɚɥɶɧɭɸ ɤɪɢɜɨɥɢɧɟɣɧɭɸ ɮɨɪɦɭ ɛɟɡ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɨɧɞɭɤɬɨɪɚ. ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɟ ɥɢɫɬɵ ɧɢɠɧɟɝɨ ɢ 
ɜɟɪɯɧɟɝɨ ɩɨɹɫɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɲɢɪɨɤɨɣ ɩɨɥɤɨɣ ɜɜɟɪɯ, ɚ ɭɡɤɨɣ – ɜɧɢɡ. ɗɬɨ 
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ɫɞɟɥɚɧɨ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɩɥɨɳɚɞɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦɚɥɶɧɵɯ 
ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɨɥɤɚɯ ɩɪɨɮɥɢɫɬɚ, ɹɜɥɹɸɳɢɯɫɹ ɤɪɢɬɟɪɢɟɦ ɦɟɫɬɧɨɣ 
ɩɨɬɟɪɢ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɢ. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɛɥɨɤɚ – 0,6 ɦ. 

Ɉɞɧɚɤɨ, ɧɟɞɨɫɬɚɬɤɨɦ ɭɤɚɡɚɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ 
ɫɬɨɢɦɨɫɬɶ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɩɨɹɫɚ ɤɨɧɫɬɪɭɤɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɨɥɟɟ ɬɪɭɞɨɟɦɤɚ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ.  

 

 
Ɋɢɫɭɧɨɤ 1.2.1.1 – Ʌɢɧɡɨɨɛɪɚɡɧɵɣ ɛɥɨɤ ɩɨɤɪɵɬɢɹ ɩɪɨɥɟɬɨɦ 12 ɦ:  

1 – ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ; 2 – ɫɬɨɣɤɢ ɢɡ ɝɧɭɬɵɯ ɭɝɨɥɤɨɜ; 3 – ɪɚɫɤɨɫɵ 
 ɢɡ ɩɪɨɤɚɬɧɵɯ ɭɝɨɥɤɨɜ; 4 – ɡɚɩɨɥɧɟɧɢɟ ɷɩɨɤɫɢɞɧɵɦ ɤɨɦɩɚɭɧɞɨɦ 

 
 

 
Ɋɢɫɭɧɨɤ 1.2.1.2 – Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɭɡɥɚ ɥɢɧɡɨɨɛɪɚɡɧɨɝɨ ɛɥɨɤɚ 

ɩɨɤɪɵɬɢɹ 
 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɥɢɧɡɨɨɛɪɚɡɧɨɝɨ ɛɥɨɤɚ ɩɨɤɪɵɬɢɹ ɢɡ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɥɢɫɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 



8 
 

 
Ɍɚɛɥɢɰɚ 1 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɥɢɧɡɨɨɛɪɚɡɧɨɝɨ ɛɥɨɤɚ ɩɨɤɪɵɬɢɹ 
ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɥɢɫɬɚ  

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 
1 ɉɥɨɳɚɞɶ ɩɨɤɪɵɬɢɹ ɦ2 36 

2 ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ (ɩɪɢɥ. Ȼ) 
ɬɵɫ.ɪ. 105,4 
ɪ./ɦ2 2928 

3 
Ɇɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶ (ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɧɚ ɭɬɟɩɥɢɬɟɥɶ ɢ 
ɩɨɤɪɵɬɢɟ) ɤɝ/ɦ2 43,32 

4 Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɝ/ɦ2 22,17 
5 Ɍɪɭɞɨɡɚɬɪɚɬɵ ɱɟɥ-ɱɚɫ 2,52 

 
1.2.2 Лɢɧɡɨɨɛɪɚɡɧɚɹ ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ 

ɷɥɟɦɟɧɬɨɜ 

ȼ ɰɟɥɹɯ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɬɨɬɢɩɚ (ɥɢɧɡɨɨɛɪɚɡɧɨɝɨ ɛɥɨɤɚ ɩɨɤɪɵɬɢɹ 
ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɥɢɫɬɚ), ɚ ɢɦɟɧɧɨ, ɫɧɢɠɟɧɢɹ ɟɝɨ ɜɟɫɚ, ɫɬɨɢɦɨɫɬɢ ɢ 
ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɛɢɪɚɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɢɡ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ, 
ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɤɨɧɫɬɪɭɤɰɢɢ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɮɨɪɦɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ 
ɪɚɡɪɟɠɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɩɨɥɨɫɨɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɬɚɧɞɚɪɬɧɵɯ 
ɫɟɱɟɧɢɣ, ɚ ɢɦɟɧɧɨ - ɞɟɪɟɜɹɧɧɵɦɢ ɞɨɫɤɚɦɢ [6]. 3D-ɦɨɞɟɥɶ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ 
ɩɨɤɪɵɬɢɹ – Ʌɉɉ – ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1.2.2.1. ȼɢɞ ɫɛɨɤɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 
1.2.2.2. ȼɟɪɯɧɟɦɭ (1) ɢ ɧɢɠɧɟɦɭ (2) ɩɨɹɫɚɦ ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɨɱɟɪɬɚɧɢɹ, 
ɢɡɨɝɧɭɬɵɦ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɱɟɪɟɞɭɸɳɢɦɫɹ ɧɚ ɬɨɪɰɚɯ, ɩɪɢɞɚɟɬɫɹ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɪɚɡɪɟɠɟɧɧɚɹ ɫɬɪɭɤɬɭɪɚ. ɉɨɞɞɟɪɠɢɜɚɸɬ ɩɨɹɫɚ ɜ ɪɚɡɞɜɢɧɭɬɨɦ 
ɫɨɫɬɨɹɧɢɢ ɞɟɪɟɜɹɧɧɵɟ ɫɬɨɣɤɢ-ɪɚɫɩɨɪɤɢ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ (3), ɩɪɢɤɪɟɩɥɹɟɦɵɟ 
ɤ ɫɬɨɣɤɚɦ ɲɚɪɧɢɪɧɨ ɩɪɢ ɩɨɦɨɳɢ ɫɚɦɨɪɟɡɨɜ.  Ɇɟɠɞɭ ɫɬɨɣɤɚɦɢ ɪɚɫɩɨɥɨɠɟɧɵ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɪɟɫɬɨɜɵɟ ɫɜɹɡɢ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɫɬɟɪɠɧɟɣ (4).  

ɍɡɥɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨɹɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 1.2.2.3. ȼ ɬɨɪɰɚɯ Ʌɉɉ ɤ 
ɤɨɧɰɚɦ ɤɚɠɞɨɝɨ ɢɡ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɩɪɢ ɩɨɦɨɳɢ ɜɢɧɬɨɜ 
ɩɪɢɤɪɟɩɥɟɧɵ ɧɚɤɨɧɟɱɧɢɤɢ – ɢɡɨɝɧɭɬɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɥɚɫɬɢɧɵ (5) ɫ 
ɨɬɜɟɪɫɬɢɹɦɢ. ɇɚɤɨɧɟɱɧɢɤɢ ɫɤɪɟɩɥɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɫɤɜɨɡɧɨɝɨ ɫɬɟɪɠɧɹ (6) – ɫɬɚɥɶɧɨɣ ɲɩɢɥɶɤɢ ɢɥɢ ɬɪɭɛɵ, 
ɩɪɨɯɨɞɹɳɟɣ ɫɤɜɨɡɶ ɨɬɜɟɪɫɬɢɹ ɧɚɤɨɧɟɱɧɢɤɨɜ. 

ɇɚɤɨɧɟɱɧɢɤɢ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɨɫɨɜɵɦ ɷɥɟɦɟɧɬɚɦ ɩɨɹɫɨɜ 
ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɜɨɤɪɭɝ ɩɨɩɟɪɟɱɧɨɣ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ 
ɱɟɪɟɡ ɨɩɨɪɧɭɸ ɱɚɫɬɶ Ʌɉɉ, ɩɪɢ ɪɚɡɞɜɢɠɤɟ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɨɹɫɨɜ ɜ ɩɪɨɰɟɫɫɟ 
ɟɟ ɢɡɝɨɬɨɜɥɟɧɢɹ. 

Ⱦɥɢɧɚ Ʌɉɉ ɫɨɫɬɚɜɥɹɟɬ 6 ɦ, ɲɢɪɢɧɚ – 1,32 ɦ, ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɜɵɫɨɬɚ –  
0,6 ɦ. 

ɑɢɫɥɟɧɧɵɣ ɪɚɫɱɟɬ ɦɨɞɟɥɢ Ʌɉɉ ɩɪɢɜɟɞɟɧ ɜ ɪɚɡɞɟɥɟ 2 ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ. 
Ʌɨɤɚɥɶɧɵɣ ɪɟɫɭɪɫɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ 
ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
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Ɋɢɫɭɧɨɤ 1.2.2.1 – 3D-ɦɨɞɟɥɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ 

ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 
 

 
Ɋɢɫɭɧɨɤ 1.2.2.2 – Ʌɉɉ, ɜɢɞ ɫɛɨɤɭ 

 

 
Ɋɢɫɭɧɨɤ 1.2.2.3 – ȼɚɪɢɚɧɬ ɭɡɥɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨɹɫɨɜ Ʌɉɉ 

 
Ɍɚɛɥɢɰɚ 2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ 
ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 
1 ɉɥɨɳɚɞɶ ɩɨɤɪɵɬɢɹ ɦ2 7,92 
2 ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ (ɩɪɢɥ. ȼ) ɪɭɛ./ɦ2 1893 

3 
Ɇɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶ (ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɧɚ ɭɬɟɩɥɢɬɟɥɶ ɢ 
ɩɨɤɪɵɬɢɟ) ɤɝ/ɦ2 44,73 

4 Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɝ/ɦ2 4,15 
5 Ɍɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɱɟɥ-ɱɚɫ 2,77 
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1.2.3 Лɢɧɡɨɨɛɪɚɡɧɚɹ ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɬɟɪɠɧɟɜɵɯ 
ɷɥɟɦɟɧɬɨɜ 

Ɇɨɞɟɥɶ Ʌɉɉ ɜ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɚɧɚɥɨɝɢɱɧɚ ɦɨɞɟɥɢ Ʌɉɉ ɢɡ 
ɞɟɪɟɜɚ. ɉɥɢɬɚ ɩɨɤɪɵɬɢɹ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɨɜ ɪɚɡɪɟɠɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, 
ɨɛɪɚɡɨɜɚɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɫɬɟɪɠɧɟɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫ ɫɟɱɟɧɢɟɦ ɢɡ 
ɤɜɚɞɪɚɬɧɵɯ ɬɪɭɛ. ɋɬɟɪɠɧɢ ɨɛɪɚɡɭɸɬ ɢɡɨɝɧɭɬɵɟ ɨɱɟɪɬɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ, ɚ 
ɫɚɦɢ ɷɥɟɦɟɧɬɵ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɧɟɤɨɬɨɪɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ȼ 
ɪɚɡɞɜɢɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɹɫɚ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɭɝɨɥɤɚɦɢ. 

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɦɨɞɟɥɶ ɩɥɢɬɵ, ɷɥɟɦɟɧɬɚɦɢ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɫɬɟɪɠɧɢ, 
ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 1.2.3.1. Ⱦɥɢɧɚ ɩɥɢɬɵ ɫɨɫɬɚɜɥɹɟɬ 6 ɦ, ɲɢɪɢɧɚ – 1,155 ɦ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɜɵɫɨɬɚ – 0,6 ɦɦ. 

 

 
Ɋɢɫɭɧɨɤ 1.2.3.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɥɢɬɵ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 

 
ɑɢɫɥɟɧɧɵɣ ɪɚɫɱɟɬ ɩɥɢɬɵ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ 

ɪɟɫɭɪɫɧɵɣ ɪɚɫɱɟɬ ɩɨ ɦɚɬɟɪɢɚɥɚɦ – ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ. 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ ɬɪɭɛ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3. 

 
Ɍɚɛɥɢɰɚ 3 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ 
ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 
1 ɉɥɨɳɚɞɶ ɩɨɤɪɵɬɢɹ ɦ2 7,2 
2 ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ (ɩɪɢɥ. Ⱦ) ɪ./ɦ2 2018 

3 
Ɇɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶ (ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɧɚ ɭɬɟɩɥɢɬɟɥɶ ɢ 
ɩɨɤɪɵɬɢɟ) ɤɝ/ɦ2 37,29 

4 Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɤɝ/ɦ2 21,26 
5 Ɍɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɱɟɥ-ɱɚɫ 2,83 
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1.2.4 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 

ȼ ɯɨɞɟ ɜɚɪɢɚɧɬɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɬɪɢ ɜɚɪɢɚɧɬɚ 
ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ – ɥɢɧɡɨɨɛɪɚɡɧɵɣ ɛɥɨɤ 
ɩɨɤɪɵɬɢɹ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɥɢɫɬɚ, ɹɜɥɹɸɳɢɣɫɹ ɩɪɨɬɨɬɢɩɨɦ ɢɫɫɥɟɞɭɟɦɨɣ 
ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ, – ɛɵɥ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɞɥɹ ɩɪɨɥɟɬɚ 12 ɦ [5], ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɫɟ 
ɩɨɤɚɡɚɬɟɥɢ ɛɵɥɢ ɩɪɢɜɟɞɟɧɵ ɤ ɟɞɢɧɢɰɟ ɩɥɨɳɚɞɢ. ɋɪɚɜɧɟɧɢɟ ɩɨ ɬɪɭɞɨ-, 
ɦɚɬɟɪɢɚɥɨ- ɢ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɡɚɬɪɚɬɚɦ ɧɚ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɞɥɹ ɬɪɟɯ ɜɚɪɢɚɧɬɨɜ. ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɩɪɢɜɟɞɟɧɨ 
ɜ ɬɚɛɥɢɰɟ 4. 

 
Ɍɚɛɥɢɰɚ 4 – ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɥɢɧɡɨɨɛɪɚɡɧɵɯ ɩɥɢɬ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ȼɚɪɢɚɧɬ 1: 
Ʌɢɧɡɨɨɛɪɚɡɧɵɣ 

ɛɥɨɤ ɢɡ 
ɩɪɨɮɥɢɫɬɚ 

ȼɚɪɢɚɧɬ 2: 
Ʌɢɧɡɨɨɛɪɚɡɧɚɹ 
ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ 
ɢɡ ɞɟɪɟɜɹɧɧɵɯ 

ɩɨɥɨɫɨɜɵɯ 
ɷɥɟɦɟɧɬɨɜ 

ȼɚɪɢɚɧɬ 3: 
Ʌɢɧɡɨɨɛɪɚɡɧɚɹ 
ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ 

ɢɡ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɤɜɚɞɪɚɬɧɵɯ ɬɪɭɛ 
1 ɉɥɨɳɚɞɶ ɩɨɤɪɵɬɢɹ, ɦ2 36 7,92 7,2 
2 Ɇɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶ, ɤɝ/ɦ2 43,32 44,73 37,29 
3 ɜ ɬ.ɱ. ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɤɝ/ɦ2 22,17 4,15 21,26 
4 ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ/ɦ2 2928 1893 2018 
5 Ɍɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ 2,52 2,77 2,83 

 
1.2.5 ȼɵɜɨɞɵ (ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ) 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢ ɜɵɛɨɪɟ ɹɜɥɹɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ 
ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɬɪɭɞɨɡɚɬɪɚɬ ɢ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ. 
ɋɬɨɢɬ ɢɦɟɬɶ ɜɜɢɞɭ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɩɥɢɬɵ ɛɨɥɟɟ ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ ɪɚɣɨɧɵ 
Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɝɞɟ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɥɢ ɤɥɚɫɫɚ ɧɟ ɦɟɧɟɟ ɋ345, 
ɤɨɬɨɪɚɹ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɟɣ ɫɬɨɢɦɨɫɬɶɸ, ɧɟɠɟɥɢ ɫɬɚɥɶ ɤɥɚɫɫɚ ɋ235 ɢɥɢ ɋ245. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɨɪɚɡɞɨ ɞɨɪɨɠɟ ɛɭɞɟɬ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɛɨɥɶɲɟɣ 
ɦɟɬɚɥɥɨɟɦɤɨɫɬɶɸ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɧɫɬɪɭɤɰɢɢ ɫɨ ɫɜɚɪɧɵɦɢ ɲɜɚɦɢ ɩɪɢɞɟɬɫɹ 
ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɧɚ ɡɚɜɨɞɟ, ɬɚɤ ɤɚɤ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɫɜɚɪɨɱɧɵɟ 
ɪɚɛɨɬɵ ɦɨɝɭɬ ɛɵɬɶ ɡɚɬɪɭɞɧɟɧɵ, ɧɚɪɭɲɟɧɚ ɢɯ ɧɟɩɪɟɪɵɜɧɨɫɬɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɭɫɥɨɜɢɣ ɛɭɞɟɬ 
ɥɢɧɡɨɨɛɪɚɡɧɚɹ ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ. 
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2 ɑɢɫɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ 
ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 

2.1 Ɂɚɞɚɧɢɟ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɢ ɫɛɨɪ ɧɚɝɪɭɡɨɤ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɯɟɦɭ ɫɬɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɢɦɨɣ ɲɚɪɧɢɪɧɨɣ ɮɟɪɦɵ (ɪɢɫ. 2.1.1). Ⱦɚɧɧɚɹ ɫɯɟɦɚ 
ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɜ ɩɪɨɝɪɚɦɦɟ SCAD. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɫɬɢ 
ɪɚɫɱɟɬɨɜ ɡɚɞɚɞɢɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɦɨɞɟɥɶ ɩɥɢɬɵ, ɷɥɟɦɟɧɬɚɦɢ ɤɨɬɨɪɨɣ 
ɹɜɥɹɸɬɫɹ ɩɥɚɫɬɢɧɵ (ɪɢɫ. 2.1.1). 

 
ɚ) 
 

 
 
 
 
 
 
 
 

ɛ) 

 
Ɋɢɫɭɧɨɤ 2.1.1 – Ʌɢɧɡɨɨɛɪɚɡɧɚɹ ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ: 

ɚ) Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ; 
ɛ) ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɦɨɞɟɥɶ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ɋɚɣɨɧ – ɝ. Ⱦɭɞɢɧɤɚ 
Ⱦɥɢɧɚ ɩɥɢɬɵ lɩ=6 ɦ 
ɒɢɪɢɧɚ ɩɥɢɬɵ – 1,32 ɦ 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɩɥɢɬɵ H = 0,6 ɦ 
ɒɚɝ ɪɚɫɩɨɪɨɤ ɚ = 1,2 ɦ (ɤɨɥɢɱɟɫɬɜɨ 4 ɲɬ.) 
ɋɨɟɞɢɧɟɧɢɟ ɫ ɨɩɨɪɨɣ – ɲɚɪɧɢɪɧɨɟ 
ɒɚɝ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ – 330 ɦɦ 
Ʉɨɥɢɱɟɫɬɜɨ ɞɨɫɨɤ ɜ ɩɨɹɫɟ – 4 ɲɬ 
ɇɚɱɚɥɶɧɵɣ ɩɪɨɝɢɛ ɞɨɫɨɤ h0 = 0,3 ɦ.  
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ɉɪɢɦɟɦ ɬɨɥɳɢɧɭ ɩɨɹɫɧɨɣ ɞɨɫɤɢ ɪɚɜɧɨɣ 40 ɦɦ. ɒɢɪɢɧɭ ɞɨɫɤɢ ɩɪɢɦɟɦ    
165 ɦɦ. 

ɗɥɟɦɟɧɬɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɡɚɞɚɞɢɦ ɩɥɚɫɬɢɧɚɦɢ ɬɨɥɳɢɧɨɣ                   
tɞ=40 ɦɦ ɬɢɩɚ ɷɥɟɦɟɧɬɚ «ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ Ʉɗ ɨɛɨɥɨɱɤɢ», ɲɢɪɢɧɨɣ bɞ=165 ɦɦ 
ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɠɟɫɬɤɨɫɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

 Ɇɚɬɟɪɢɚɥ - ɨɪɬɨɬɪɨɩɧɵɣ 

 Ɉɛɴɟɦɧɵɣ ɜɟɫ γ=4,905 ɤɇ/ɦ3 

 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɏ1 ȿХ1=10000000 ɤɇ/ɦ2 
 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ Y1 ȿY1=400000 ɤɇ/ɦ2 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ αХ=4,2∙10-6 1/°ɋ 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ αY=2,9∙10-5 1/°ɋ 
 Ʉɨɷɮɮɢɰɢɟɧɬɵ ɉɭɚɫɫɨɧɚ: 
 ȞXY=0,02 
 ȞYX=0,5 

 Ɇɨɞɭɥɶ ɫɞɜɢɝɚ GXY=500000 ɤɇ/ɦ2

.
 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɢɡɝɢɛɟ ɪɚɜɧɨ 19,5 Ɇɉɚ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɫɧɨɜɨɣ ɞɨɫɤɟ 2 ɫɨɪɬɚ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ  
ɩɨɹɫɨɜ – 8 ɲɬ (ɨɛɳɚɹ ɲɢɪɢɧɚ 165∙8=1320 ɦɦ = 1,32 ɦ). 

Ɋɚɫɩɨɪɤɢ (ɫɬɨɣɤɢ) ɡɚɞɚɧɵ ɩɥɚɫɬɢɧɚɦɢ ɬɢɩɚ ɷɥɟɦɟɧɬɚ «ɩɪɹɦɨɭɝɨɥɶɧɵɣ Ʉɗ 
ɨɛɨɥɨɱɤɢ» ɫ ɨɛɴɟɞɢɧɟɧɢɟɦ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɜ ɫɨɜɩɚɞɚɸɳɢɯ ɭɡɥɚɯ 
ɫɨɩɪɹɠɟɧɢɹ ɫ ɷɥɟɦɟɧɬɚɦɢ ɩɨɹɫɨɜ (ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɲɚɪɧɢɪɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɫ 
ɩɨɹɫɚɦɢ) ɬɨɥɳɢɧɨɣ tɫɬ=21 ɦɦ, ɲɢɪɢɧɨɣ 1,32 ɦ ɢ ɩɟɪɟɦɟɧɧɨɣ ɜɵɫɨɬɨɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɩɥɢɬɟ. Ɋɚɡɞɟɥɢɦ ɩɥɢɬɭ ɧɚ 5 ɫɟɤɬɨɪɨɜ (Ɋɢɫɭɧɨɤ 
2.1.2). Ɋɚɫɩɨɪɤɢ, ɪɚɡɞɟɥɹɸɳɢɟ 1, 2 ɢ 4, 5 ɫɟɤɬɨɪɵ, ɢɦɟɸɬ ɜɵɫɨɬɭ 340,8 ɦɦ; 
ɪɚɡɞɟɥɹɸɳɢɟ 2, 3 ɢ 3, 4 ɫɟɤɬɨɪɵ – 566,4 ɦɦ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɲɚɝ ɪɚɫɩɨɪɨɤ  
– 1,2 ɦ.  

 
Ɋɢɫɭɧɨɤ 2.1.2 – ɍɫɥɨɜɧɨɟ ɞɟɥɟɧɢɟ ɩɥɢɬɵ ɩɨ ɫɟɤɬɨɪɚɦ  

 
ɀɟɫɬɤɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɩɨɪɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɯɜɨɣɧɨɣ ɮɚɧɟɪɟ: 
 Ɇɚɬɟɪɢɚɥ - ɨɪɬɨɬɪɨɩɧɵɣ 

 Ɉɛɴɟɦɧɵɣ ɜɟɫ γ=5,4 ɤɇ/ɦ3 

 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɏ1 ȿХ1=9000000 ɤɇ/ɦ2 
 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ Y1 ȿY1=6000000 ɤɇ/ɦ2 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ αХ=4,2∙10-6 1/°ɋ 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ αY=2,9∙10-5 1/°ɋ 
 Ʉɨɷɮɮɢɰɢɟɧɬɵ ɉɭɚɫɫɨɧɚ: 
 ȞXY=0,06 
 ȞYX=0,09 

 Ɇɨɞɭɥɶ ɫɞɜɢɝɚ GXY=750000 ɤɇ/ɦ2

.
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Ɋɚɫɤɨɫɵ ɡɚɞɚɧɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɫɬɟɪɠɧɹɦɢ ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɫɟɱɟɧɢɟɦ 
20ɯ50 ɦɦ. ɀɟɫɬɤɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɤɨɫɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɫɧɨɜɵɦ 
ɛɪɭɫɤɚɦ (ɪɟɣɤɚɦ): 


 Ɉɛɴɟɦɧɵɣ ɜɟɫ γ=4,905 ɤɇ/ɦ3 

 Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ȿ=10000000 ɤɇ/ɦ2 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ α=4,2∙10-6 1/°ɋ 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ Ȟ=0,5. 
ɋɬɟɪɠɟɧɶ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɧɚ ɬɨɪɰɚɯ ɩɥɢɬɵ ɩɪɢɦɟɦ ɢɡ 

ɫɬɚɥɢ ɤɥɚɫɫɚ ɋ345, ɫɟɱɟɧɢɟ – ɬɪɭɛɚ ɷɥɟɤɬɪɨɫɜɚɪɧɚɹ ɩɪɹɦɨɲɨɜɧɚɹ 40ɯ1,5 ɦɦ ɩɨ 
ȽɈɋɌ 10704-91. 

ɋɨɟɞɢɧɟɧɢɟ ɪɚɫɤɨɫɨɜ ɫ ɩɨɹɫɚɦɢ – ɲɚɪɧɢɪɧɨɟ. 
ɋɜɹɡɢ ɩɥɢɬɵ ɜ ɭɡɥɚɯ – ɫ ɨɞɧɨɣ (ɩɪɚɜɨɣ) ɫɬɨɪɨɧɵ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɚɹ, 

ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɩɟɪɟɦɟɳɟɧɢɟ ɜɞɨɥɶ ɨɫɟɣ y ɢ z, ɢ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɚɹ ɫ 
ɞɪɭɝɨɣ (ɥɟɜɨɣ) ɫɬɨɪɨɧɵ, ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɜɫɟɦ ɬɪɟɦ ɨɫɹɦ 
x, y ɢ z. 

 
ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ 
 
ȼ ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɩɥɢɬɵ, ɩɨɦɢɦɨ ɜɟɫɚ ɟɟ ɷɥɟɦɟɧɬɨɜ, ɜɤɥɸɱɟɧ ɜɟɫ ɨɬ 

ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ ɩɥɢɬɵ. ɋɨɫɬɚɜɥɹɸɳɢɟ ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɩɥɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5. ȼɟɫ ɫɬɨɟɤ ɢ ɩɨɹɫɨɜ ɭɱɬɟɧ ɩɪɨɝɪɚɦɦɨɣ SCAD. 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.  

ɂɡ-ɡɚ ɪɚɡɪɟɠɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɧɚɝɪɭɡɤɚ ɨɬ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ qɭɬ+ɩɨɤɪ, 
ɤɇ/ɦ2, ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɜɟɪɯɧɟɦɭ ɩɨɹɫɭ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 2 ɪɚɡɚ (Ɋɢɫɭɧɨɤ 2.1.3, 2.1.4): 

 
2

. 2 0,135 2 0,27 /ɧɨɪɦ
ɭɬ ɩɨɤɪ ɭɬ ɩɨɤɪq q ɤɇ ɦ      . 

 

Ɋɢɫɭɧɨɤ 2.1.3 – ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɜɟɪɯɧɢɣ ɩɨɹɫ 
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Ɋɢɫɭɧɨɤ 2.1.4 – ɉɪɢɥɨɠɟɧɢɟ ɧɚɝɪɭɡɤɢ ɨɬ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ 
 
ɉɨɦɢɦɨ ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɢɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɭɱɟɫɬɶ 

ɧɚɱɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɞɨɫɤɚɯ ɢɡ-ɡɚ ɢɯ ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ. Ⱦɥɹ 
ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭɥɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɝɢɛɚ f, ɦɦ, ɩɪɢ ɪɚɜɧɨɦɟɪɧɨ-
ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɟ 

 
45

,
384

ɩl q
f

EJ

 
  

 
              (2.1.1) 

 
ɝɞɟ lɩ – ɞɥɢɧɚ ɩɥɢɬɵ, ɦɦ; 

q – ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɇ/ɦɦ; 
E – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ, ɇ/ɦɦ2; 
J – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ, ɦɦ4. 
 

Ɍɚɛɥɢɰɚ 5 – ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 

ɇɚɢɦ. 
ɷɥɟɦɟɧɬɚ 

Ɇɚɬɟɪɢɚɥ 
ɉɥɨɬɧɨɫɬɶ 

ρ, ɤɝ/ɦ3 
Ʉɨɥɢɱɟɫɬɜɨ ɢ 

ɪɚɡɦɟɪɵ, ɦ 

Ɂɧɚɱɟɧɢɟ 
ɧɨɪɦɚɬɢɜ-

ɧɨɣ ɧɚɝɪɭɡɤɢ 
qdi, ɤɇ/ɦ2 

Ʉɨɷɮ-ɬ 
ɧɚɞɟɠɧɨɫɬɢ 
ɩɨ ɧɚɝɪɭɡɤɟ 

γf 

Ɂɧɚɱɟɧɢɟ 
ɪɚɫɱɟɬɧɨɣ 

ɧɚɝɪɭɡɤɢ Pdi, 
ɤɇ/ɦ2 

ɉɨɤɪɵɬɢɟ ɉɪɨɮɥɢɫɬ 7850 0,0008ɯ1,32ɯ6 0,062 1,05 0,065 

ɍɬɟɩɥɢɬɟɥɶ 
Ɇɢɧɟɪɚɥɶ-

ɧɚɹ ɜɚɬɚ 
30 0,17ɯ1,32ɯ6 0,073 

1,3 
0,096 

ɂɬɨɝɨ 0,135 
1,175 

(ɫɪɟɞɧɢɣ) 0,161 

 
ȼɵɪɚɡɢɦ ɢɡ ɮɨɪɦɭɥɵ (2.1.1) ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚɝɪɭɡɤɭ  

q, ɇ/ɦɦ: 
 

4

384
.

5 ɩ

f E J
q

l

  
               (2.1.2) 

 
ɝɞɟ f – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.1); 

E – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.1); 
J – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.1); 
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lɩ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.1). 
 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɞɥɹ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

3

,
12
ɞ ɞb t

J                 (2.1.3) 

 
3 3

4165 40
880000 .

12 12
ɞ ɞb t

J ɦɦ
    

 
 
 
ɉɨɞɫɬɚɜɢɦ ɢɡɜɟɫɬɧɵɟ ɢ ɧɚɣɞɟɧɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɮɨɪɦɭɥɭ ɞɥɹ q: 
 

4 4

384 384 300 10000 880000
0,1564 / .

5 5 6000ɩ

f E J
q ɇ ɦɦ

l

     
  

 
 

 
Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɫɨɡɞɚɞɢɦ ɫɯɟɦɭ ɨɬɞɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɡɚɞɚɧɧɵɯ 

ɪɚɡɦɟɪɨɜ ɢ ɠɟɫɬɤɨɫɬɢ ɜ ɜɢɞɟ ɫɬɟɪɠɧɹ ɢ ɧɚɣɞɟɦ ɩɪɨɝɢɛ ɨɬ ɧɚɝɪɭɡɤɢ            
q=0,1564 ɇ/ɦɦ =0,1564 ɤɇ/ɦ (ɪɢɫ. 2.1.5). 

 

 
Ɋɢɫɭɧɨɤ 2.1.5 – ɉɪɨɜɟɪɤɚ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɳɟɧɢɣ ɜ ɭɡɥɚɯ, ɦɦ, ɞɥɹ ɡɚɞɚɧɢɹ 

ɧɚɱɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɉɄ SCAD 
 

Ɂɚɞɚɞɢɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɤɚɤ 
ɡɚɝɪɭɠɟɧɢɟ (ɪɢɫɭɧɨɤ 2.1.6), ɩɪɢɜɟɞɹ ɧɚɝɪɭɡɤɭ ɢɡ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɞɥɢɧɟ ɜ 
ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ ɩɥɨɳɚɞɢ:  

 
2

165 / 0,1564 / 0,165 0,948 / .ɞq q b ɤɇ ɦ     
 

 

 
Ɋɢɫɭɧɨɤ 2.1.6 – ɇɚɝɪɭɡɤɚ ɨɬ ɧɚɱɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɢɡɝɢɛɟ ɩɨɹɫɨɜ 
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ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɧɚ ɞɜɚ ɜɚɪɢɚɧɬɚ ɞɟɣɫɬɜɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ –

ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɢɬɵ ɢ ɨɞɧɨɫɬɨɪɨɧɧɟɣ (ɪɢɫ. 2.1.7-
2.1.9) [7, ɩɪɢɥ. Ȼ1].  

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

0 ,e t qS c c S                     (2.1.4) 
 

ɝɞɟ 𝑆𝑞– ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɤɉɚ; 𝑐𝑡 = 1 – ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ [7, ɩ. 10.10]; 𝑐𝑒 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ [7, ɩ.10.9ɚ]; 𝜇 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ, ȝ = 1 ɩɪɢ ɭɤɥɨɧɟ ɩɨɤɪɵɬɢɹ α = 8° < 30° [7, ɬɚɛɥ. Ȼ.1]. 

 

ȼ ɬɚɛɥɢɰɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ. 
 

 Ɍɚɛɥɢɰɚ 6 – Ɋɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ (ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ) 
ɋe Ct Sq, ɤɉɚ 

ȼɚɪɢɚɧɬ 1 ȼɚɪɢɚɧɬ 2 
ȝ S0, ɤɉɚ qɫɧɟɝ, ɤɇ/ɦ2 ȝ S0, ɤɉɚ qɫɧɟɝ, ɤɇ/ɦ2 

1 1 3 1 6 6 
0,75 

6 
4,5 

1,25 7,5 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ γf =1,4. 
 
 

 
Ɋɢɫɭɧɨɤ 2.1.7 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ȝ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɚɯ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
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Ɋɢɫɭɧɨɤ 2.1.8 – Ʉɚɪɬɚ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɷɥɟɦɟɧɬɵ (ɜɚɪɢɚɧɬ 1), ɤɇ/ɦ2 

 
 
 

 
Ɋɢɫɭɧɨɤ 2.1.9 – Ʉɚɪɬɚ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɷɥɟɦɟɧɬɵ (ɜɚɪɢɚɧɬ 2), ɤɇ/ɦ2 

 
ɉɚɪɚɦɟɬɪɵ ɢ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1.10 

(ɩɟɪɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɋ1 – ɩɪɢ ȼɚɪɢɚɧɬɟ 1 ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ) ɢ ɪɢɫɭɧɤɟ 2.1.11 
(ɜɬɨɪɚɹ ɤɨɦɛɢɧɚɰɢɹ ɋ2 – ɩɪɢ ȼɚɪɢɚɧɬɟ 2 ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ). 

 

 
Ɋɢɫɭɧɨɤ 2.1.10 - ɉɚɪɚɦɟɬɪɵ ɢ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ ɞɥɹ ɤɨɦɛɢɧɚɰɢɢ ɋ1 

 



19 
 

 
Ɋɢɫɭɧɨɤ 2.1.11 – ɉɚɪɚɦɟɬɪɵ ɢ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ ɞɥɹ ɤɨɦɛɢɧɚɰɢɢ ɋ2 

 

2.2 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.2.1-2.2.4. ɍɫɢɥɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɜɵɱɢɫɥɟɧɵ ɨɬ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ (ɩɨ 1-ɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ), ɚ 
ɩɟɪɟɦɟɳɟɧɢɹ - ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ (ɩɨ 2-ɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ). 

 

 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 2.2.1 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 
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Ɋɢɫɭɧɨɤ 2.2.2 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 

 
 

 
 
 

 
Ɋɢɫɭɧɨɤ 2.2.3 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 

 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 2.2.4 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 



21 
 

ɂɧɮɨɪɦɚɰɢɹ ɨ ɦɚɫɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɥɢɬɟ ɫɨɞɟɪɠɢɬɫɹ ɜ 
ɬɚɛɥɢɰɟ 7. 

 
Ɍɚɛɥɢɰɚ 7 – Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ 
ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ Ɋɚɡɦɟɪɵ, ɦɚɪɤɚ 
Ʉɨɥ-

ɜɨ 
Ɇɚɫɫɚ 1 
ɲɬ., ɤɝ 

Ɇɚɫɫɚ 
ɨɛɳɚɹ, 

ɤɝ 

1 ɉɨɩɟɪɟɱɧɚɹ ɬɪɭɛɚ ɜ ɨɩɨɪɧɵɯ ɭɡɥɚɯ 
Ɍɪɭɛɚ 40ɯ2,5 ɦɦ ȽɈɋɌ 

10704-91 
2 3,24 6,47 

2 
Ƚɧɭɬɵɟ ɩɥɚɫɬɢɧɵ ɧɚ ɬɨɪɰɚɯ 
ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 

ɉɥɚɫɬɢɧɚ 2ɯ165ɯ223 ɦɦ 16 1,096 17,53 

3 Ȼɨɥɬɵ ɧɚ ɬɨɪɰɚɯ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 
Ɇ10ɯ55  

ȽɈɋɌ 7805-70 
64 43,62* 2,79 

4 ɋɚɦɨɪɟɡɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɪɚɫɩɨɪɨɤ 
4,2ɯ70  

DIN 7981 
64 5,9* 0,38 

5 
Ƚɧɭɬɵɟ ɩɥɚɫɬɢɧɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ 
ɪɚɫɤɨɫɨɜ 

ɉɥɚɫɬɢɧɚ 2ɯ215ɯ60**  24 0,17 4 

6 
ɋɚɦɨɪɟɡɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɪɚɫɤɨɫɨɜ 
ɤ ɝɧɭɬɵɦ ɩɥɚɫɬɢɧɚɦ 

4,8ɯ35  
DIN 7981 

78 4,1* 0,32 

7 
Ȼɨɥɬɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɝɧɭɬɵɯ 
ɩɥɚɫɬɢɧ 

Ɇ6ɯ32  
ȽɈɋɌ 7805-70 

32 9,33* 0,3 

8 Ƚɚɣɤɢ ɞɥɹ ɛɨɥɬɨɜ Ɇ10 
Ɇ10  

ȽɈɋɌ 5915-70 
64 10,22* 0,65 

9 Ƚɚɣɤɢ ɞɥɹ ɛɨɥɬɨɜ Ɇ6 
Ɇ6  

ȽɈɋɌ 5915-70 
32 2,5* 0,08 

10 Ƚɪɨɜɟɪ-ɲɚɣɛɵ ɞɥɹ ɛɨɥɬɨɜ Ɇ10 
Ɇ10  

ȽɈɋɌ 6402-70 
64 1,94* 0,12 

11 Ƚɪɨɜɟɪ-ɲɚɣɛɵ ɞɥɹ ɛɨɥɬɨɜ Ɇ6 
Ɇ6 

ȽɈɋɌ 6402-70 
32 0,56* 0,02 

12 ɒɚɣɛɵ ɞɥɹ ɛɨɥɬɨɜ Ɇ10 
Ɇ10  

ȽɈɋɌ 10450-78 
64 2,13 0,14 

13 ɒɚɣɛɵ ɞɥɹ ɛɨɥɬɨɜ Ɇ6 
Ɇ6 

ȽɈɋɌ 10450-78 
32 0,638 0,02 

ɂɬɨɝɨ 32,82 

ɉɪɢɦ.: * - ɭɤɚɡɚɧɨ ɡɧɚɱɟɧɢɟ ɦɚɫɫɵ ɞɥɹ 1000 ɲɬ. ɷɥɟɦɟɧɬɨɜ; ** - ɩɪɢɧɹɬ ɭɫɪɟɞɧɟɧɧɵɣ 
ɪɚɡɦɟɪ ɩɥɚɫɬɢɧɵ.  

 
Ɇɚɫɫɚ ɷɥɟɦɟɧɬɨɜ ɩɥɢɬɵ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ, ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɜɟɫɨɦ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ ɜɵɜɟɞɟɧɚ ɩɪɢ ɩɨɦɨɳɢ ɉɄ SCAD 
ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɪɟɚɤɰɢɣ Rzi, ɤɝ, ɜ ɨɩɨɪɧɵɯ ɭɡɥɚɯ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɨɬ ɤɨɦɛɢɧɚɰɢɢ 
ɋ3 = «ɫɜ» + «ɭɬɟɩɥ+ɩɨɤɪ». Ɋɟɚɤɰɢɢ Rzi ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

 
Ɍɚɛɥɢɰɚ 8 – Ɋɟɚɤɰɢɢ ɜ ɨɩɨɪɧɵɯ ɭɡɥɚɯ ɩɥɢɬɵ 

№ 
X Y Z ɋɜɹɡɢ 

RZ 
ɦ ɦ ɦ ɤɝ 

24 0 0,165 0 Z 30,32 
30 6 0,165 0 Z 29,77 
150 6 1,155 0 Z 27,60 
144 0 1,155 0 Z 26,45 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 
84 0 0,66 0 Z 23,36 
85 6 0,66 0 Z 22,19 
45 6 0,33 0 Z 20,53 
44 0 0,33 0 Z 20,49 
124 0 0,99 0 Z 19,39 
125 6 0,99 0 Z 18,87 
70 6 0,495 0 Z 18,47 
64 0 0,495 0 Z 17,30 
110 6 0,825 0 Z 17,08 
104 0 0,825 0 Z 16,49 
9 0 0 0 X,Y,Z 4,07 

15 6 0 0 Z 3,70 
     Σ316,1 

 
ɉɥɢɬɚ ɨɩɢɪɚɟɬɫɹ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɨɩɨɪɧɵɟ ɛɪɭɫɤɢ ɫɟɱɟɧɢɟɦ 

65ɯ140 ɦɦ ɢ ɞɥɢɧɨɣ 1400 ɦɦ, ɦɚɫɫɚ ɨɛɨɢɯ ɛɪɭɫɤɨɜ ɪɚɜɧɚ 11,83 ɤɝ (ɫɦ. ɬɚɛɥ. 
«ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ», Ʌɢɫɬ 2 ɩɪɢɥ. ɀ.). 

ɋ ɭɱɟɬɨɦ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɪɟɩɥɟɧɢɣ (ɜɟɫ ɩɨɩɟɪɟɱɧɵɯ ɬɪɭɛ ɭɱɬɟɧ ɩɪɢ 
ɪɚɫɱɟɬɟ ɜ ɉɄ SCAD ɧɚ ɤɨɦɛɢɧɚɰɢɸ ɋ3) ɨɛɳɚɹ ɦɚɫɫɚ ɩɥɢɬɵ ɫɨɫɬɚɜɢɬ 

 
(32,82 6,474) 131 1,83 354,26 5, .1ɩɥиɬɵm ɤɝ      

 

2.3 ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɠɟɫɬɤɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɠɚɬɨ-ɢɡɨɝɧɭɬɨɝɨ ɷɥɟɦɟɧɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ. 
Ɋɚɫɱɟɬ ɫɠɚɬɨ-ɢɡɨɝɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɰɟɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

1,

n

Ⱦc

c ɛɪ Ɇ И ɛɪ

MN

R F R W 
 

   
 

                 (2.3.1)   

 
ɝɞɟ Fɛɪ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɛɪɭɬɬɨ, ɦ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
 

,ɛɪ ɞ ɞF t b                 (2.3.2) 

 
ɝɞɟ tɞ=h – ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɦ; 

bɞ – ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ, ɦ; 
Nɫ – ɪɚɫɱɟɬɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ, ɤɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

 ,ɫ xɫ ɛɪN N F                 (2.3.3) 
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ɝɞɟ Nxɫ - ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɜɟɪɯɧɟɦ ɩɨɹɫɟ, ɤɇ/ɦ2 (ɪɢɫ. 2.2.4) – 
ɭɫɢɥɢɟ, ɜɵɞɚɜɚɟɦɨɟ SCAD-ɨɦ ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ 
(ɡɚɞɚɧɧɨɝɨ ɤɚɤ Ʉɗ ɨɛɨɥɨɱɤɢ); 

Rc – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɜɞɨɥɶ ɜɨɥɨɤɨɧ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [8] 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
,А

c ɫ ɞɥ iR R m m   ,             (2.3.4) 

 
ɝɞɟ Rc

A – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɜɥɚɠɧɨɫɬɶɸ 12 % ɜ ɫɨɨɪɭɠɟɧɢɹɯ 
2-ɨɝɨ ɤɥɚɫɫɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɩɪɢɥ. Ⱥ [8]) ɩɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟ ɛɨɥɟɟ 50 ɥɟɬ ɫɠɚɬɢɸ ɜɞɨɥɶ ɜɨɥɨɤɨɧ ɷɥɟɦɟɧɬɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 50 ɫɦ, ɞɥɹ ɞɪɟɜɟɫɢɧɵ 2-ɨɝɨ ɫɨɪɬɚ Rc

A = 19,5 Ɇɉɚ; 
mɞɥ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɢɬɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɟɠɢɦɭ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɚɝɪɭɠɟɧɢɹ (ɩɪɢɦɟɦ ɪɟɠɢɦ Ⱥ ɩɨ ɬɚɛɥ. 4 [8]), mɞɥ = 1; 
ɉmi – ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɉmi = 1 (ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɨɬɧɨɲɟɧɢɢ 
ɪɚɞɢɭɫɚ ɤɪɢɜɢɡɧɵ ɤ ɬɨɥɳɢɧɟ, ɪɚɜɧɨɣ r / tɞ = 15150 / 40 = 378,75 ɦɦ mɝɧ = 1); 

RИ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ 2-ɨɝɨ ɫɨɪɬɚ ɢɡɝɢɛɭ, ɤɉɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
,А

И И ɞɥ iR R m m   ,             (2.3.5) 
 

ɝɞɟ RИ
A – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɢɡɝɢɛɭ ɷɥɟɦɟɧɬɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 

ɫɟɱɟɧɢɹ, ɞɥɹ ɞɪɟɜɟɫɢɧɵ 2-ɨɝɨ ɫɨɪɬɚ RИ
A = 19,5 Ɇɉɚ; 

mɞɥ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.4); 
ɉmi – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.4); 
n = 2 - ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɛɟɡ ɡɚɤɪɟɩɥɟɧɢɹ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ 

ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ; 
Wɛɪ - ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɛɪɭɬɬɨ, ɦɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

2

,
6
ɞ ɞ

ɛɪ
b t

W                  (2.3.6) 

 
ɝɞɟ tɞ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.2); 

bɞ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.2). 
 

2 20,165 0,04 30,000044 .
6 6
ɞ ɞ

ɛɪ
b t

W ɦ
    
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Ɇɨɦɟɧɬ ɆȾ, ɤɇɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

,Ⱦ
M

M


                     (2.3.7) 

 
ɝɞɟ M – ɪɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɫɟɱɟɧɢɢ, ɤɇɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 
,y ɞM M b                  (2.3.8) 

 
ɝɞɟ Mɭ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɜɟɪɯɧɟɦ ɩɨɹɫɟ, ɤɇɦ/ɦ (ɪɢɫ. 2.3.1), 
ɜɵɞɚɜɚɟɦɵɣ SCAD-ɨɦ ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɧɵɣ ɧɚ ɲɢɪɢɧɭ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ 
(ɡɚɞɚɧɧɨɝɨ ɤɚɤ Ʉɗ ɨɛɨɥɨɱɤɢ);  

ȟ – ɤɨɷɮɮɢɰɢɟɧɬ, ɢɡɦɟɧɹɸɳɢɣɫɹ ɨɬ 1 ɞɨ 0, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɦɨɦɟɧɬ ɨɬ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɜɫɥɟɞɫɬɜɢɟ ɩɪɨɝɢɛɚ ɷɥɟɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

1 ;ɫ

c ɛɪ

N

R F



                    (2.3.9) 

 
ɝɞɟ Nɫ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 

Rc – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 
Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

 
2

1
100

a
     

 
 ɩɪɢ Ȝ ൑ 70                (2.3.10) 

 
ɢɥɢ 
 

2

А


  ɩɪɢ Ȝ > 70                 (2.3.11) 

 
ɝɞɟ a = 0,8 ɢ А = 3000 ɞɥɹ ɞɪɟɜɟɫɢɧɵ; 

Ȝ – ɝɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
 

0 ,ɪl

r





              (2.3.12) 

 
ɝɞɟ ȝ0 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɷɥɟɦɟɧɬɚ, ɡɚɝɪɭɠɟɧɧɨɝɨ 
ɩɪɨɞɨɥɶɧɵɦɢ ɫɢɥɚɦɢ ɩɨ ɤɨɧɰɚɦ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,65 ɩɪɢ ɞɟɣɫɬɜɢɢ ɞɜɭɯ 
ɩɪɨɞɨɥɶɧɵɯ ɫɢɥ ɧɚ ɠɟɫɬɤɨ ɡɚɳɟɦɥɟɧɧɵɯ ɬɨɪɰɚɯ; 
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lɪ– ɫɜɨɛɨɞɧɚɹ ɞɥɢɧɚ ɷɥɟɦɟɧɬɚ (ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɚɫɩɨɪɤɚɦɢ), ɦ; 
r – ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ, ɦ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 
 

J
r

F
 ,             (2.3.13) 

 
ɝɞɟ J – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.1), ɦ; 

Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); φɆ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 

 
2

140 ,Ɇ ɮ
ɪ

b
k

l h
                       (2.3.14) 

 
ɝɞɟ lɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.12); 
h = tɞ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.2); 
kɮ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɷɩɸɪɵ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɧɚ ɭɱɚɫɬɤɟ lp, 

ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [8, ɬɚɛɥ. ȿ.1] (ɪɢɫ. 2.3.2-2.3.4). 
 

20,04 0,165 0,0066 .ɛɪ ɞ ɞF t b ɦ      

 
2888,322 0,0066 19,06 .ɫ xɫ ɛɪN N F ɤɇ       

 
/ 19,5 1 1 19,5 .А

c ɫ ɞɥ i mR R m ɉm Ɇɉɚ       
 

19,5 1 1 19,5 .А
И И ɞɥ iR R m ɉm Ɇɉɚ       

 
 

 
 

 

 
Ɋɢɫɭɧɨɤ 2.3.1 – ɉɨɥɹ My ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2, ɤɇɦ/ɦ 
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Ɋɢɫɭɧɨɤ 2.3.2 – ɉɨɥɹ My ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2, ɤɇɦ/ɦ, ɜɢɞ ɫɜɟɪɯɭ, ɢ ɫɟɤɭɳɚɹ 

ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɩɸɪ ɧɚɩɪɹɠɟɧɢɣ ɜɞɨɥɶ ɧɟɟ 
 

 
 

Ɋɢɫɭɧɨɤ 2.3.3 – ɗɩɸɪɵ My ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2, ɤɇɦ/ɦ, ɜɞɨɥɶ ɫɟɤɭɳɟɣ  

 
Ɋɢɫɭɧɨɤ 2.3.4 – Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ kɮ ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɬɨɥɶɤɨ ɩɨ 

ɤɨɧɰɚɦ ɭɱɚɫɬɤɚ lp 
 

0,00000088
0,012 .

0,0066

J
r ɦ

F
    

 
0 1,2 0,65

67,55.
0,012

l

r

  
    

 
2 2

67,55
1 1 0,8 0,635.

100 100
a

            
   
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19,06
1 1 0,233.

0,635 19500 0,0066
ɫ

c ɛɪ

N

R F



    

 
 

 
0,169 0,165 0,0525 .ɭ ɞM M b ɤɇɦ      

 
0,0525

0,225 .
0,233Ⱦ

M
M ɤɇɦ


    

 
1,13 (0,12 0,02 ) 1,13 0,165 (0,12 0,02 0,165) 1,15,ɮk              

 

ɝɞɟ 0,026
0,165

0,158
      [8, ɬɚɛɥ. ȿ.1]. 

 
2 20,165

140 140 1,15 91,19.
1,2 0,04Ɇ ɮ

ɪ

b
k

l h
     


 

 
2 2

30,04 0,165
0,000044 .

6 6
ɞ ɞ

ɛɪ
t b

W ɦ
    

 
2

19,06 0,225
0,233 1

0,635 19500 0,0066 91,12 19500 0,000044

n

Ⱦc

c ɛɪ Ɇ И ɛɪ

MN

R F R W 
                  

  

 ⇒ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɠɚɬɨɝɨ ɷɥɟɦɟɧɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 77 %. 

 
ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [7, ɬɚɛɥ. Ⱦ.1], ɩɪɟɞɟɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɪɨɝɢɛɵ ɩɥɢɬ 

ɩɨɤɪɵɬɢɣ, ɨɬɤɪɵɬɵɯ ɞɥɹ ɨɛɡɨɪɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɷɫɬɟɬɢɤɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ. ɉɪɢ ɩɪɨɥɟɬɟ l = 6 ɦ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɪɚɜɟɧ 

 
6000

[ ] 30 .
200 200

l
f ɦɦ     

 
ɍɫɥɨɜɢɟ ɠɟɫɬɤɨɫɬɢ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 

max [ ],Z f               (2.3.15) 
 

ɝɞɟ [f] – ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ, ɦɦ; 
Zmax – ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ, ɦɦ. 
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max 28,23 [ ] 30Z ɦɦ f ɦɦ    ɠɟɫɬɤɨɫɬɶ ɩɥɢɬɵ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ 
ɠɟɫɬɤɨɫɬɢ ɪɚɜɟɧ 6 %. 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ σɯ 

 
Ɋɚɫɱɟɬ ɫɠɚɬɨ-ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɩɨ 1-ɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 

ɫɨɫɬɨɹɧɢɸ ɜɵɩɨɥɧɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

Ⱦɫ
ɫ

ɪɚɫɱ ɪɚɫɱ

MN
R

F W
     (2.3.16) 

 
ɝɞɟ Nɫ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 

Fɪɚɫɱ = Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 
MȾ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 
Wɪɚɫɱ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 
Rc – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɤɉɚ. 

 
19,06 0,225

8002 8 19,5
0,0066 0,000044

Ⱦɫ
ɫ

ɪɚɫɱ ɪɚɫɱ

MN ɤɉɚ Ɇɉɚ R Ɇɉɚ
F W

         

 ⇒ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ 
ɫɨɫɬɚɜɥɹɟɬ 59 %. 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɧɢɠɧɟɝɨ ɩɨɹɫɚ  
 

Ɋɚɫɱɟɬ ɪɚɫɬɹɧɭɬɨ-ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɩɨ 1-ɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɜɵɩɨɥɧɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

,ɪ Ⱦ ɪ
Ɋ

ɪɚɫɱ ɪɚɫɱ И

N M R
R

F W R
     (2.3.17) 

 
ɝɞɟ Nɪ – ɪɚɫɱɟɬɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ, ɤɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
 ,ɪ xɪ ɛɪN N F               (2.3.18) 

 
ɝɞɟ Nxɪ - ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɜɟɪɯɧɟɦ ɩɨɹɫɟ, ɤɇ/ɦ2  
(ɪɢɫ. 2.2.4) – ɭɫɢɥɢɟ, ɜɵɞɚɜɚɟɦɨɟ SCAD-ɨɦ ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɧɚ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ (ɡɚɞɚɧɧɨɝɨ ɤɚɤ Ʉɗ ɨɛɨɥɨɱɤɢ); 

Fɪɚɫɱ = Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 
MȾ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɞɥɹ ɧɢɠɧɟɝɨ ɩɨɹɫɚ (ɪɢɫ. 2.3.1); 
Wɪɚɫɱ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 
RИ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1); 
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Rɪ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ 2-ɨɝɨ ɫɨɪɬɚ ɪɚɫɬɹɠɟɧɢɸ ɜɞɨɥɶ 
ɜɨɥɨɤɨɧ, ɤɉɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
,А

ɪ ɪ ɞɥ iR R m ɉm   ,           (2.3.19) 

 
ɝɞɟ Rɪ

A – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɷɥɟɦɟɧɬɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɪɚɫɬɹɠɟɧɢɸ, ɞɥɹ ɞɪɟɜɟɫɢɧɵ 2-ɨɝɨ ɫɨɪɬɚ RИ

A = 10,5 Ɇɉɚ; 
mɞɥ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (7); 
ɉmi = 0,903 ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ (ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɧɭɬɵɯ 

ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɨɬɧɨɲɟɧɢɢ ɪɚɞɢɭɫɚ ɤɪɢɜɢɡɧɵ ɤ ɬɨɥɳɢɧɟ, ɪɚɜɧɨɦ r / 
tɞ = 15150 / 40 = 378,75 ɦɦ mɝɧ = 0,903). 

 
2327,921 0,0066 15,364 .ɪ xɪ ɛɪN N F ɤɇ      

 
10,5 1 0,903 9,4815А

ɪ ɪ ɞɥ iR R m ɉm Ɇɉɚ      . 

 
15,364

1 1 0,613.
0,635 9481,5 0,0066

ɪ

ɪ ɛɪ

N

R F



    

 
 

 
0,179 0,165 0,03 .ɭ ɞM M b ɤɇɦ      

 
0,03

0,048 .
0,613Ⱦ

M
M ɤɇɦ


    

 
15,364 0,048 9,4815

2858 2,86 9,48
0,0066 0,000044 19,5

ɪ Ⱦ ɪ
Ɋ

ɪɚɫɱ ɪɚɫɱ И

N M R
ɤɉɚ Ɇɉɚ R Ɇɉɚ

F W R


      


 

 ⇒ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ 
ɫɨɫɬɚɜɥɹɟɬ 70 %. 

 

2.4 ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɣ ɬɨɥɳɢɧɵ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɟɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ 
ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ (ɫɦ. ɮɨɪɦɭɥɵ (2.3.16) ɢ (2.3.17)). Ɉɞɧɚɤɨ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɩ. 2.3, 
ɞɥɹ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 
ɨɩɪɟɞɟɥɹɸɳɟɣ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɠɟɫɬɤɨɫɬɶ: ɩɪɢ ɩɪɢɧɹɬɨɣ ɬɨɥɳɢɧɟ  
tɞ = 40 ɦɦ ɢ ɞɟɣɫɬɜɢɢ ɧɚɢɦɟɧɟɟ ɜɵɝɨɞɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɫ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɨɣ (ɋ2) ɧɚɢɦɟɧɶɲɢɦ ɡɚɩɚɫɨɦ ɨɛɥɚɞɚɟɬ ɠɟɫɬɤɨɫɬɶ ɩɥɢɬɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɠɟɫɬɤɨɫɬɢ. ɇɚ ɠɟɫɬɤɨɫɬɶ 
ɩɥɢɬɵ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ: 

 Ɍɨɥɳɢɧɚ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ; 
 ɇɚɱɚɥɶɧɵɣ ɜɵɝɢɛ ɩɨɹɫɨɜ; 
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 Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɟɤ-ɪɚɫɩɨɪɨɤ; 
 ɍɫɬɚɧɨɜɤɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ. 
ȼ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɫɥɭɱɚɢ ɞɟɣɫɬɜɢɹ 

ɭɤɚɡɚɧɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɜɵɹɜɥɟɧ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɢɯ ɫɨɱɟɬɚɧɢɹ. 
Ɂɚɞɚɞɢɦɫɹ ɢɫɯɨɞɧɨɣ ɲɢɪɢɧɨɣ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ bɞ = 165 ɦɦ ɢ ɧɚɱɚɥɶɧɵɦ 

ɜɵɝɢɛɨɦ f0 = 300 ɦɦ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɩɬɢɦɚɥɶɧɨɣ ɬɨɥɳɢɧɵ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɩɥɢɬɵ ɩɪɨɝɧɭɬɶɫɹ ɧɚ ɧɚɱɚɥɶɧɵɣ 
ɜɵɝɢɛ, ɧɟ ɫɥɨɦɚɜɲɢɫɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɢɡɧɚɱɚɥɶɧɨ ɜɵɝɧɭɬɵɣ ɷɥɟɦɟɧɬ ɬɚɤɠɟ 
ɩɪɨɝɢɛɚɟɬɫɹ ɩɨɞ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɢ ɧɚɝɪɭɡɤɨɣ ɨɬ ɫɧɟɝɚ; ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɩɪɨɝɢɛɚ [f]=30 ɦɦ ɡɚ ɜɵɱɟɬɨɦ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, ɪɚɜɧɨɝɨ 5-10 %. Ɉɬɫɸɞɚ ɫɭɦɦɚɪɧɵɣ ɩɪɨɝɢɛ 
ɷɥɟɦɟɧɬɚ, ɢɫɯɨɞɹ ɢɡ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɟɝɨ ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɨɥɳɢɧɭ, 
ɪɚɜɟɧ  

 

’ 30
(100 5)

[ ]
10

0 30 0,95 328,5 0 0
.f f f ɦɦ    


   

  
Ɉɩɪɟɞɟɥɢɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɨɥɳɢɧɭ ɷɥɟɦɟɧɬɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɷɥɟɦɟɧɬ 

ɩɪɨɝɧɟɬɫɹ ɧɚ ɧɚɣɞɟɧɧɭɸ ɜɟɥɢɱɢɧɭ f’, ɧɟ ɫɥɨɦɚɜɲɢɫɶ, ɬ.ɟ. ɧɟ ɩɨɬɟɪɹɬɶ ɩɪɨɱɧɨɫɬɶ 
ɩɪɢ ɢɡɝɢɛɟ. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɢɡɨɝɧɭɬɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɲɚɪɧɢɪɧɨ-ɨɩɟɪɬɭɸ ɛɚɥɤɭ ɫ ɦɨɞɭɥɟɦ ɭɩɪɭɝɨɫɬɢ E = 10000 Ɇɉɚ, ɞɥɢɧɨɣ  
l = 6000 ɦɦ, ɲɢɪɢɧɨɣ bɞ = 165 ɦɦ ɢ ɬɨɥɳɢɧɨɣ tɞ, ɧɚ ɤɨɬɨɪɭɸ ɞɟɣɫɬɜɭɟɬ 
ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ q. ɑɬɨɛɵ ɧɚɣɬɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɨɥɳɢɧɭ 
ɷɥɟɦɟɧɬɚ, ɫɩɨɫɨɛɧɨɝɨ ɩɪɨɝɧɭɬɶɫɹ ɧɚ f’, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɥɨɜɢɟ 
ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ, ɜɵɪɚɡɢɬɶ ɢɡ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɧɚɝɪɭɡɤɭ q ɢ ɩɨɞɫɬɚɜɢɬɶ ɜ 
ɮɨɪɦɭɥɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɢɛɚ, ɚ ɡɚɬɟɦ ɜɵɪɚɡɢɬɶ ɢ ɧɚɣɬɢ ɦɚɤɫɢɦɚɥɶɧɭɸ 
ɬɨɥɳɢɧɭ tɞ. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 

max ,И
M

R
W

                (2.4.2) 

 
ɝɞɟ RИ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɇ/ɦɦ2, 

W = Wɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɦɦ3, 
Mmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ, ɜɨɡɧɢɤɚɸɳɢɣ ɜ ɛɚɥɤɟ, ɤɇ∙ɦ.  

ɉɪɢ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɟ Mmax ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

2

max ,
8

ql
M                     (2.4.3) 

 
ɝɞɟ q – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɛɚɥɤɚ ɪɚɡɪɭɲɢɬɫɹ, ɤɇ/ɦ. 

ɉɨɞɫɬɚɜɢɦ ɮɨɪɦɭɥɵ (2.3.6) ɢ (2.4.3) ɜ (2.4.2) ɢ ɜɵɪɚɡɢɦ q: 



31 
 

 
2

2

8
.

6
И ɞ ɞR b t

q
l

               (2.4.4) 

 
ɉɨɞɫɬɚɜɢɦ (2.4.4) ɢ (2.1.3) ɜ (2.1.1) ɢ ɜɵɪɚɡɢɦ tɞ: 
 

25
.

24 '
И

ɞ
l R

t
Ef

                (2.4.5) 

 
2 2

max

5 5 6000 19,5
44,5

24 ' 24 10000 327,9
И

ɞ ɞ
l R

t ɦɦ t
Ef

 
   

 
 - ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɷɥɟɦɟɧɬɵ ɩɨɹɫɨɜ ɡɚɞɚɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɞɥɢɧɨɣ l = 6 ɦ ɫɦɨɝɭɬ 
ɩɪɨɝɧɭɬɶɫɹ ɧɚ ɫɭɦɦɚɪɧɵɣ ɩɪɨɝɢɛ f’ = 327,9 ɦɦ ɢ ɧɟ ɫɥɨɦɚɬɶɫɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɪɢ ɧɚɡɧɚɱɟɧɢɢ ɬɨɥɳɢɧɵ ɷɥɟɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ tɞ < tɞmax. 

ɉɪɢɧɹɬɚɹ ɬɨɥɳɢɧɚ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɩɥɢɬɵ (ɩ. 1.2.2) tɞ = 40 ɦɦ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɠɟɫɬɤɨɫɬɢ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɩɪɨɝɢɛɨɦ ɩɪɢ ɧɚɢɦɟɧɟɟ 
ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, ɪɚɜɧɵɦ fmax = -28,23 ɦɦ < [f] = 30 ɦɦ. 

Ɂɚɩɚɫ ɠɟɫɬɤɨɫɬɢ ɪɚɜɟɧ (30 28,23)
100% 6%.

30


   

ɉɪɨɜɟɞɟɦ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɬɨɥɳɢɧɵ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɩɥɢɬɵ ɧɚ 
ɨɛɳɭɸ ɠɟɫɬɤɨɫɬɶ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɩɨɞɛɨɪɚ: ɢɡɦɟɧɹɹ ɬɨɥɳɢɧɭ ɷɥɟɦɟɧɬɚ 
ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɲɚɝɨɦ, ɜɵɩɨɥɧɢɦ ɩɟɪɟɪɚɫɱɟɬ ɫɯɟɦɵ ɜ ɉɄ SCAD ɢ ɧɚɣɞɟɦ 
ɬɨɥɳɢɧɭ, ɩɪɢ ɤɨɬɨɪɨɣ ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬ ɧɚɢɦɟɧɟɟ ɜɵɝɨɞɧɨɣ 
ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2 ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɪɚɫɱɟɬɚ ɛɭɞɭɬ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ 
ɠɟɫɬɤɨɫɬɢ. ɇɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ, ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɨɥɳɢɧɵ ɛɭɞɭɬ ɬɚɤɠɟ 
ɢɡɦɟɧɹɬɶɫɹ ɧɚɱɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɮɨɪɦɭɥɨɣ (2.1.1) ɩ. 2.1). ɇɚɡɧɚɱɢɦ ɲɚɝ ɢɡɦɟɧɟɧɢɹ ɬɨɥɳɢɧɵ ∆t = -1,5 ɦɦ 
(ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɧɚɱɢɧɚɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ tɞmax). ɋɪɚɜɧɟɧɢɟ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɩɪɟɞɟɥɶɧɨɝɨ ɩɪɨɝɢɛɚ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 9. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2.4.1. 

 
Ɍɚɛɥɢɰɚ 9 – Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ Zmax, ɦɦ, ɢ ɡɚɩɚɫɚ 
ɠɟɫɬɤɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ tɞ, ɦɦ 

Ɍɨɥɳɢɧɚ 
ɷɥɟɦɟɧɬɚ 

ɩɨɹɫɚ tɞ, ɦɦ 

ɇɚɱɚɥɶɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ q0, 

ɤɇ/ɦ2 

Ɇɚɤɫɢɦɚɥɶɧɵɟ 
ɩɟɪɟɦɟɳɟɧɢɹ Zmax, ɦɦ 

ɉɪɟɞɟɥɶɧɵɣ 
ɩɪɨɝɢɛ [f], ɦɦ 

Ɂɚɩɚɫ 
ɠɟɫɬɤɨɫɬɢ, % 

44,5 1,305 -24,608 -30 18 
43 1,178 -25,727 -30 14 

41,5 1,059 -26,931 -30 10 
40 0,948 -28,23 -30 6 

38,5 0,845 -29,639 -30 1 
37 0,75 -31,172 -30 -4 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɢ ɝɪɚɮɢɤɚ, ɨɩɬɢɦɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɬɨɥɳɢɧɚ  
tɞ = 40 ɦɦ. ɉɪɢ ɷɬɨɣ ɬɨɥɳɢɧɟ ɡɚɩɚɫ ɠɟɫɬɤɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢ ɥɟɠɢɬ ɜ 
ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɟɞɟɥɚɯ (5-10 %). Ⱦɨɫɤɢ ɬɚɤɨɣ ɬɨɥɳɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ȽɈɋɌ 
8486-86 «ɉɢɥɨɦɚɬɟɪɢɚɥɵ ɯɜɨɣɧɵɯ ɩɨɪɨɞ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ». 

 

 
Ɋɢɫɭɧɨɤ 2.4.1 - Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ Zmax, ɦɦ, ɨɬ ɬɨɥɳɢɧɵ 

tɞ, ɦɦ 
 

2.5 ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 

ɇɚɣɞɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ, ɧɚ ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɧɚ ɩɪɨɝɧɭɬɶɫɹ ɞɨɫɤɚ 
ɬɨɥɳɢɧɨɣ tɞ = 40 ɦɦ, ɜɵɪɚɡɢɜ ɟɝɨ ɢɡ ɮɨɪɦɭɥɵ (2.4.5): 

 
2

max

5
.

24
И

ɞ

l R
f

Et
                                                                                                  (2.5.2) 

 
2 2

max

5 5 6000 19,5
365,63

24 24 10000 40
И

ɞ

l R
f ɦɦ

Et

 
  

 
 - ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɞɨɫɤɢ 

ɬɨɥɳɢɧɨɣ tɞ = 40 ɦɦ, ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɨɝɨ ɞɨɫɤɚ ɫɥɨɦɚɟɬɫɹ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ (ɩ. 2.2) ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɩɪɢɧɹɬɨɦ ɧɚɱɚɥɶɧɨɦ ɜɵɝɢɛɟ f0 = 300 ɦɦ 
ɷɥɟɦɟɧɬɵ ɩɨɹɫɚ ɩɪɨɝɧɭɥɢɫɶ ɧɚ |Zmax| = 28,23 ɦɦ, ɬɨ ɟɫɬɶ ɫɭɦɦɚɪɧɵɣ ɩɪɨɝɢɛ 

0 max max300 28,23 328,23 365,63ɫɭɦf f Z ɦɦ f ɦɦ       ɷɥɟɦɟɧɬɵ ɩɨɹɫɨɜ 
ɩɥɢɬɵ ɧɟ ɫɥɨɦɚɸɬɫɹ ɤɚɤ ɩɪɢ ɧɚɱɚɥɶɧɨɦ ɜɵɝɢɛɟ, ɬɚɤ ɢ ɩɪɢ ɩɪɨɝɢɛɟ ɨɬ ɧɚɢɦɟɧɟɟ 
ɜɵɝɨɞɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2. 

ɉɪɨɜɟɞɟɦ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɥɢɬɵ, ɦɟɧɹɹ ɧɚɱɚɥɶɧɵɣ ɜɵɝɢɛ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 
ɩɥɢɬɵ f0, ɦɦ. ɋ ɢɡɦɟɧɟɧɢɟɦ ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ ɛɭɞɭɬ ɦɟɧɹɬɶɫɹ ɢ ɧɚɱɚɥɶɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɹɫɨɜ ɩɥɢɬɵ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɩ. 2.4 (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɮɨɪɦɭɥɨɣ (2.1.1) ɩ. 2.1). ɇɚɡɧɚɱɢɦ ɲɚɝ ɢɡɦɟɧɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ  ∆f0 = 50 ɦɦ ɢ ɜɵɩɨɥɧɢɦ ɩɟɪɟɪɚɫɱɟɬ ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ ɜ ɉɄ SCAD. ɋɪɚɜɧɟɧɢɟ 

-31,172
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ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɩɪɟɞɟɥɶɧɨɝɨ ɩɪɨɝɢɛɚ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 10. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2.5.1. 
 
Ɍɚɛɥɢɰɚ 10 – Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ Zmax, ɦɦ, ɢ ɡɚɩɚɫɚ 
ɠɟɫɬɤɨɫɬɢ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ f0, ɦɦ 

ɇɚɱɚɥɶ-
ɧɵɣ 

ɜɵɝɢɛ  
ɷɥɟɦɟɧɬɨɜ 
ɩɨɹɫɨɜ f0, 

ɦɦ 

ɇɚɱɚɥɶɧɵɟ 
ɧɚɩɪɹɠɟ-

ɧɢɹ q0, 
ɤɇ/ɦ2 

Ɇɚɤɫɢɦɚɥɶ-
ɧɵɟ 

ɩɟɪɟɦɟɳɟ-
ɧɢɹ Zmax, 

ɦɦ 

ɉɪɟɞɟɥɶ-
ɧɵɣ 

ɩɪɨɝɢɛ 
[f], ɦɦ 

Ɂɚɩɚɫ 
ɠɟɫɬɤɨɫɬɢ, 

% 

ɋɭɦɦɚɪɧɵɣ 
ɩɪɨɝɢɛ fɫɭɦ, 

ɦɦ 

Ɇɚɤɫɢɦɚɥɶ-
ɧɵɣ ɩɪɨɝɢɛ 

fmax, ɦɦ 

250 0,79 -39,476 

30 

-32 -289,48 

-365,625 
275 0,869 -33,128 -10 -308,13 
300 0,948 -28,23 6 -328,23 
325 1,027 -24,373 19 -349,37 
350 1,106 -21,28 29 -371,28 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ ɢ ɝɪɚɮɢɤɚ, ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ 

ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ, ɪɚɜɧɨɟ 300 ɦɦ. Ʉɨɧɫɬɪɭɤɰɢɹ ɫ ɬɚɤɢɦ ɧɚɱɚɥɶɧɵɦ ɜɵɝɢɛɨɦ 
ɢɦɟɟɬ ɨɞɢɧɚɤɨɜɵɣ ɡɚɩɚɫ ɠɟɫɬɤɨɫɬɢ. Ɇɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɵɯ ɜɵɝɢɛɨɜ ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɠɟɫɬɤɨɫɬɶ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ (ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ 
Zmax ɛɨɥɶɲɟ ɩɪɟɞɟɥɶɧɨɝɨ ɩɪɨɝɢɛɚ [f] ɩɨ ɚɛɫɨɥɸɬɧɨɦɭ ɡɧɚɱɟɧɢɸ). Ʉɨɧɫɬɪɭɤɰɢɹ ɫ 
ɧɚɱɚɥɶɧɵɦ ɜɵɝɢɛɨɦ ɩɨɹɫɨɜ, ɪɚɜɧɵɦ 325 ɦɦ, ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ 
ɩɪɨɱɧɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɚɤɢɦ ɜɵɝɢɛɨɦ 
ɩɨɜɥɟɱɟɬ ɩɟɪɟɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɚ. ɗɥɟɦɟɧɬɵ ɩɨɹɫɨɜ ɫ ɛɨɥɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ ɫɥɨɦɚɸɬɫɹ ɨɬ ɧɚɝɪɭɡɤɢ, ɬɚɤ ɤɚɤ ɫɭɦɦɚɪɧɵɣ ɩɪɨɝɢɛ fɫɭɦ ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ɛɭɞɟɬ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɢɛɚ fmax, ɧɚ ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɟɧ 
ɩɪɨɝɧɭɬɶɫɹ ɷɥɟɦɟɧɬ ɩɨɹɫɚ. Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɦɟɦ ɧɚɱɚɥɶɧɵɣ 
ɜɵɝɢɛ ɞɨɫɨɤ ɪɚɜɧɵɦ f0 = 300 ɦɦ. 

 

 
Ɋɢɫɭɧɨɤ 2.5.1 - Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ Zmax, ɦɦ, ɨɬ 

ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ f0, ɦɦ 

-45

-40

-35

-30

-25

-20

-15

-10

-5

0
250 275 300 325 350

Ɇ
ɚɤ

ɫɢ
ɦɚ

ɥɶ
ɧɵ

ɣ 
ɩɪ

ɨɝ
ɢɛ

 Z
m

ax
,ɦ

ɦ

ɇɚɱɚɥɶɧɵɣ ɜɵɝɢɛ ɩɨɹɫɨɜ f 0, ɦɦ



34 
 

2.6 ɉɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɟɤ 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɨɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɨɟɤ ɦɟɠɞɭ ɜɟɪɯɧɢɦ ɢ 
ɧɢɠɧɢɦ ɩɨɹɫɚɦɢ ɩɥɢɬɵ ɭɜɟɥɢɱɢɜɚɟɬ ɠɟɫɬɤɨɫɬɶ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɢ ɱɟɦ ɛɨɥɶɲɟ 
ɫɬɨɟɤ, ɬɟɦ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ. ȼɨ ɢɡɛɟɠɚɧɢɟ 
ɩɟɪɟɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɫɥɟɞɭɟɬ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɟɤ ɧɚ 
ɨɛɳɭɸ ɠɟɫɬɤɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɬɨɥɳɢɧɟ ɩɨɹɫɨɜ ɢ ɢɯ ɧɚɱɚɥɶɧɨɦ 
ɜɵɝɢɛɟ. 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɜ ɉɄ SCAD, ɡɚɞɚɜ ɧɟɫɤɨɥɶɤɨ ɪɚɫɱɟɬɧɵɯ ɫɯɟɦ ɫ 
ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɨɟɤ ɨɬ 2 ɞɨ 5 (ɪɢɫ. 2.6.1). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɫɯɟɦɨɣ ɢ ɭɤɚɡɚɧɢɟɦ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ ɩɨ Z, ɦɦ, ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚɢɦɟɧɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɨɦɛɢɧɚɰɢɢ 
ɧɚɝɪɭɡɨɤ ɋ2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.6.2-2.6.5. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɟɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫ. 2.6.6. 

 

 

  
Ɋɢɫɭɧɨɤ 2.6.1 – Ɋɚɫɱɟɬɧɵɟ ɫɯɟɦɵ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɨɟɤ ɨɬ 2 ɞɨ 5 (ɜɢɞ ɫɛɨɤɭ) 

 

 
 
 
 
 

  
Ɋɢɫɭɧɨɤ 2.6.2 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, ɦɦ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɜ 

ɩɥɢɬɟ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɨɟɤ, ɪɚɜɧɵɦ 2 
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Ɋɢɫɭɧɨɤ 2.6.3 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, ɦɦ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɜ 
ɩɥɢɬɟ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɨɟɤ, ɪɚɜɧɵɦ 3 

 

 
 
 
 

 
 

Ɋɢɫɭɧɨɤ 2.6.4 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, ɦɦ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɜ 
ɩɥɢɬɟ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɨɟɤ, ɪɚɜɧɵɦ 4 
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Ɋɢɫɭɧɨɤ 2.6.5 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, ɦɦ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɜ 

ɩɥɢɬɟ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɨɟɤ, ɪɚɜɧɵɦ 5 
 

 
Ɋɢɫɭɧɨɤ 2.6.6 - Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ Zmax, ɦɦ, ɨɬ 

ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɟɤ, ɲɬ. 
 

ɉɨ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɩɪɢ ɬɨɥɳɢɧɟ ɩɨɹɫɨɜ  
tɞ = 40 ɦɦ ɢ ɢɯ ɧɚɱɚɥɶɧɨɦ ɜɵɝɢɛɟ f0 = 300 ɦɦ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɟɤ, ɪɚɜɧɨɟ 
4, ɬɚɤ ɤɚɤ ɩɪɢ ɞɜɭɯ ɢ ɬɪɟɯ ɫɬɨɣɤɚɯ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɛɨɥɶɲɟ ɩɪɟɞɟɥɶɧɨɝɨ, ɚ 
ɩɪɢ ɩɹɬɢ ɫɬɨɣɤɚɯ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɣ ɡɚɩɚɫ ɠɟɫɬɤɨɫɬɢ (22 %) ɢ ɢɞɟɬ ɩɟɪɟɪɚɫɯɨɞ 
ɦɚɬɟɪɢɚɥɨɜ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɟɤ, ɲɬ.
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2.7 ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɩɨɫɬɚɧɨɜɤɢ ɫɜɹɡɟɣ 

ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɨɫɬɚɧɨɜɤɢ ɫɜɹɡɟɣ ɧɚ 
ɨɛɳɭɸ ɠɟɫɬɤɨɫɬɶ ɩɥɢɬɵ. ɉɪɢɦɟɦ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ (ɫɦ. ɪɢɫ. 2.7.1): 

 ȼɚɪɢɚɧɬ 1: ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɪɟɫɬɨɜɵɯ ɫɜɹɡɟɣ ɜ 3-ɟɦ ɫɟɤɬɨɪɟ (ɫɦ. ɪɢɫ. 2.1.1) 
ɜ ɫɟɪɟɞɢɧɟ ɩɥɢɬɵ; 

 ȼɚɪɢɚɧɬ 2: ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɪɟɫɬɨɜɵɯ ɫɜɹɡɟɣ ɜɨ 2-ɨɦ ɢ 4-ɨɦ ɫɟɤɬɨɪɚɯ ɜ 
ɫɟɪɟɞɢɧɟ ɩɥɢɬɵ; 

 ȼɚɪɢɚɧɬ 3: ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɪɟɫɬɨɜɵɯ ɫɜɹɡɟɣ ɜɨ 2-ɨɦ, 3-ɟɦ ɢ 4-ɨɦ ɫɟɤɬɨɪɚɯ 
ɜ ɫɟɪɟɞɢɧɟ ɩɥɢɬɵ; 

 ȼɚɪɢɚɧɬ 4: ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɪɟɫɬɨɜɵɯ ɫɜɹɡɟɣ ɜɨ 2-ɨɦ, 3-ɟɦ ɢ 4-ɨɦ ɫɟɤɬɨɪɚɯ 
ɧɚ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɩɥɢɬɵ; 

 ȼɚɪɢɚɧɬ 5: ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɤɪɟɫɬɨɜɵɯ (ɜ ɩɥɚɧɟ ɢ ɧɚ 
ɜɢɞɟ ɫɩɟɪɟɞɢ) ɫɜɹɡɟɣ ɜɨ 2-ɨɦ, 3-ɟɦ ɢ 4-ɨɦ ɫɟɤɬɨɪɚɯ. 

 
ɇɚ ɪɢɫ. 2.7.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ 

ɫɜɹɡɟɣ ɧɚ ɜɢɞɟ ɫɩɟɪɟɞɢ ɢ ɫɜɟɪɯɭ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɜɫɟɦ ɜɚɪɢɚɧɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.7.2-2.7.6 ɢ 

ɜ ɬɚɛɥ. 12. Ʉɪɢɬɟɪɢɣ – ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɫɚɦɨɣ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɋ2 (ɫ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɨɣ). 

 

 
 
 
 

 
Ɋɢɫɭɧɨɤ 2.7.2 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, 

ɦɦ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɞɥɹ ȼɚɪɢɚɧɬɚ 1 ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɹɡɟɣ 
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Ɋɢɫɭɧɨɤ 2.7.1 – ɋɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɹɡɟɣ 
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Ɋɢɫɭɧɨɤ 2.7.3 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, 

ɦɦ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɞɥɹ ȼɚɪɢɚɧɬɚ 2 ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɹɡɟɣ 
 

 
 
 
 

 
Ɋɢɫɭɧɨɤ 2.7.4 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, 

ɦɦ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɞɥɹ ȼɚɪɢɚɧɬɚ 3 ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɹɡɟɣ 
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Ɋɢɫɭɧɨɤ 2.7.5 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, 

ɦɦ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɞɥɹ ȼɚɪɢɚɧɬɚ 4 ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɹɡɟɣ 
 

 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 2.7.6 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, 

ɦɦ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɞɥɹ ȼɚɪɢɚɧɬɚ 5 ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɹɡɟɣ 
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Ɍɚɛɥɢɰɚ 12 – ɋɪɚɜɧɟɧɢɟ ɜɥɢɹɧɢɹ ɜɚɪɢɚɧɬɨɜ ɩɨɫɬɚɧɨɜɤɢ ɫɜɹɡɟɣ ɧɚ ɨɛɳɭɸ 
ɠɟɫɬɤɨɫɬɶ 

 ȼɚɪɢɚɧɬ 1 ȼɚɪɢɚɧɬ 2 ȼɚɪɢɚɧɬ 3 ȼɚɪɢɚɧɬ 4 ȼɚɪɢɚɧɬ 5 
ɉɟɪɟɦɟɳɟɧɢɹ 

ɩɨ Z ɩɪɢ 
ɤɨɦɛɢɧɚɰɢɢ 

ɋ2, ɦɦ 

-63,251 -41,675 -28,23 -28,76 -28,661 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 3-ɢɣ ɜɚɪɢɚɧɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ, ɨɧ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɦɟɧɶɲɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɢɛɨɥɶɲɭɸ 
ɠɟɫɬɤɨɫɬɶ.  

2.8 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 

ɑɟɪɬɟɠɢ ɩɥɚɧɚ ɢ ɝɥɚɜɧɨɝɨ ɜɢɞɚ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɫɱɟɬɧɵɯ 
ɭɡɥɨɜ ɢ ɢɯ ɭɜɟɥɢɱɟɧɧɵɦɢ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ʌɢɫɬɚɯ 2-3 
Ƚɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ (ɉɪɢɥɨɠɟɧɢɟ ɀ).  

Ⱥɧɚɥɢɡ ɱɚɫɬɨɬɵ ɞɪɨɛɥɟɧɢɹ ɩɨɹɫɨɜ ɧɚ ɩɥɚɫɬɢɧɱɚɬɵɟ ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ȿ. 

 
2.8.1 Ɉɩɨɪɧɵɣ ɭɡɟɥ 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɭɡɥɚ ɨɩɢɪɚɧɢɹ. ȼ 
ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɨɩɢɪɚɧɢɟ ɩɥɢɬɵ ɧɚ ɨɩɨɪɭ – 
ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɩɨɤɪɵɬɢɹ (ɬɢɩɚ ɦɚɭɷɪɥɚɬɚ) ɫ ɚɧɤɟɪɨɜɤɨɣ ɫɬɟɪɠɧɟɣ ɧɚ 
ɬɨɪɰɚɯ ɩɥɢɬɵ. ɍɡɟɥ ɨɩɢɪɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2.8.1.1. 

 
Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
 
Ȼɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜ ɧɚɤɨɧɟɱɧɢɤɚɯ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɥɢɧɡɨɨɛɪɚɡɧɨɣ 

ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɛɨɬɚɟɬ ɧɚ ɫɦɹɬɢɟ. Ⱦɥɹ 
ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɞɟɪɟɜɹɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɫɨ ɫɬɚɥɶɧɵɦɢ 
ɧɚɤɥɚɞɤɚɦɢ (ɝɧɭɬɵɦɢ ɩɥɚɫɬɢɧɚɦɢ) ɫɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɧɚɩɪɹɠɟɧɧɵɟ 
ɫɨɫɬɨɹɧɢɹ ɫɨɟɞɢɧɟɧɢɹ: 

1) ɋɦɹɬɢɟ ɜ ɫɪɟɞɧɢɯ ɷɥɟɦɟɧɬɚɯ (ɦɚɬɟɪɢɚɥ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ); 
2) ɂɡɝɢɛ ɧɚɝɟɥɹ (ɛɨɥɬɚ). 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [8], ɪɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ T ɧɚ ɨɞɢɧ ɲɨɜ 

ɫɩɥɚɱɢɜɚɧɢɹ (ɭɫɥɨɜɧɵɣ ɫɪɟɡ), ɤɇ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɧɚɝɟɥɹ ɩɪɢ ɫɦɹɬɢɢ ɜ ɫɪɟɞɧɢɯ 
ɷɥɟɦɟɧɬɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
0,75 ,T cd             (2.8.1.1) 

 
ɝɞɟ c = tɞ – ɬɨɥɳɢɧɚ ɫɪɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ (ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ), ɫɦ; 

d – ɞɢɚɦɟɬɪ ɧɚɝɟɥɹ, ɫɦ. 
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0,75 0,75 4 1 3 .T cd ɤɇ      

 
Ɋɢɫɭɧɨɤ 2.8.1.1 – ɋɯɟɦɚ ɭɡɥɚ ɨɩɢɪɚɧɢɹ: 

1 – ɷɥɟɦɟɧɬɵ ɩɨɹɫɨɜ; 2 – ɝɧɭɬɵɟ ɩɥɚɫɬɢɧɵ; 3 – ɫɬɚɥɶɧɚɹ ɬɪɭɛɚ ɧɚ ɬɨɪɰɟ ɩɥɢɬɵ; 
4 – ɨɩɨɪɚ; 5 – ɚɧɤɟɪ 10ɯ160 ɦɦ 

 
Ɋɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ T ɧɚ ɨɞɢɧ ɲɨɜ ɫɩɥɚɱɢɜɚɧɢɹ (ɭɫɥɨɜɧɵɣ 

ɫɪɟɡ), ɤɇ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɧɚɝɟɥɹ ɩɪɢ ɟɝɨ ɢɡɝɢɛɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
2 2

2

2,2 0,025
,

3,1

T d a

T d

  



           (2.8.1.2) 

 
ɝɞɟ d – ɞɢɚɦɟɬɪ ɧɚɝɟɥɹ, ɫɦ; 

a – ɬɨɥɳɢɧɚ ɤɪɚɣɧɟɝɨ ɷɥɟɦɟɧɬɚ (ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ), ɫɦ. 
 

2 2 2 2

2 2

2,2 0,025 2,2 1 0,025 0,3 2,2

3,1 3,1 1 3,1 .

T d a ɤɇ
T d ɤɇ

       


   
 

 



43 
 

Ɂɚ ɪɚɫɱɟɬɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɝɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 
ɧɚɢɦɟɧɶɲɭɸ ɢɡ ɧɚɣɞɟɧɧɵɯ: 

min 2,2 .T T ɤɇ    
 
ɑɢɫɥɨ ɧɚɝɟɥɟɣ ɜ ɫɨɟɞɢɧɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

2,ɧ
ɲ

N
n

T n
 


            (2.8.1.3) 

 
ɝɞɟ N – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɤɇ; 

Ɍ – ɧɚɢɦɟɧɶɲɚɹ ɪɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɝɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɤɇ; 
nɲ – ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɲɜɨɜ ɨɞɧɨɝɨ ɧɚɝɟɥɹ. 
Ɋɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ N ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

max ,x ɛɪN N F               (2.8.1.4) 

 
ɝɞɟ Nxmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɭɡɥɨɜɨɦ ɫɨɟɞɢɧɟɧɢɢ, 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ (ɪɢɫ. 2.8.1.2), ɤɇ/ɦ2; 

Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɦ2. 
 

max 2109,096 0,0066 13,92 .x ɛɪN N F ɤɇ      

 
13,92

4 . 2 .
2,2 2ɧ

ɲ

N
n ɲɬ ɲɬ

T n
    

 
 ɩɪɢ ɩɨɫɬɚɧɨɜɤɟ ɧɚɝɟɥɟɣ (ɛɨɥɬɨɜ) ɜ 

ɤɨɥɢɱɟɫɬɜɟ, ɪɚɜɧɨɦ 4 ɲɬ., ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɫɦɹɬɢɢ 
ɨɛɟɫɩɟɱɟɧɚ.  

 

  
Ɋɢɫɭɧɨɤ 2.8.1.2 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ 

ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɨɣ ɫɜɹɡɢ, ɤɇ/ɦ2 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɦ. ɬɚɛɥ. 18 [8] ɪɚɫɱɟɬ ɧɚɝɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ 

ɫɤɚɥɵɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɶ ɧɟ ɫɥɟɞɭɟɬ, ɟɫɥɢ ɜɵɩɨɥɧɟɧɵ ɭɫɥɨɜɢɹ ɪɚɫɫɬɚɧɨɜɤɢ 
ɧɚɝɟɥɟɣ (ɪɢɫ. 2.8.1.3): 

 ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɧɚɝɟɥɟɣ ɜɞɨɥɶ ɜɨɥɨɤɨɧ 
ɞɪɟɜɟɫɢɧɵ S1 ൒ 7d, ɝɞɟ d – ɞɢɚɦɟɬɪ ɧɚɝɟɥɹ (ɩɪɢɧɹɬɨ S1 = 70 ɦɦ); 
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 ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɧɚɝɟɥɟɣ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ 
ɞɪɟɜɟɫɢɧɵ S2 ൒ 3,5d, ɝɞɟ d – ɞɢɚɦɟɬɪ ɧɚɝɟɥɹ (ɩɪɢɧɹɬɨ S1 = 35 ɦɦ); 

 ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɧɚɝɟɥɟɣ ɢ ɤɪɨɦɤɨɣ ɷɥɟɦɟɧɬɚ 
S3 ≥ 3d, ɝɞɟ d – ɞɢɚɦɟɬɪ ɧɚɝɟɥɹ (ɩɪɢɧɹɬɨ S1 = 30 ɦɦ). 

 

 
Ɋɢɫɭɧɨɤ 2.8.1.3 – Ɋɚɫɫɬɚɧɨɜɤɚ ɧɚɝɟɥɟɣ [8] 

 
Ɋɚɫɱɟɬ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɧɚ ɰɟɧɬɪɚɥɶɧɨɟ ɪɚɫɬɹɠɟɧɢɟ 
 
Ɋɚɫɱɟɬ ɫɬɚɥɶɧɨɣ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ 

ɪɚɫɬɹɠɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 

1,
n y c

N

A R 
              (2.8.1.5) 

 
ɝɞɟ N – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.3); 

An – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɟɬɬɨ, ɦ2, ɞɥɹ ɨɫɥɚɛɥɟɧɧɨɝɨ ɫɟɱɟɧɢɹ (ɪɢɫ. 2.8.1.3) ɫ 
ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɩɥɚɫɬɢɧɚ ɩɪɨɯɨɞɢɬ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɨɬ ɞɨɫɤɢ; 

Ry – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ, ɤɉɚ, Ry = 235000 ɤɉɚ ɞɥɹ ɫɬɚɥɢ ɤɥɚɫɫɚ 
ɋ245; 

γc – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, γc = 1,1 ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɫɬɚɥɢ ɫ ɩɪɟɞɟɥɨɦ ɬɟɤɭɱɟɫɬɢ ɞɨ 440 Ɇɉɚ, ɧɟɫɭɳɢɯ ɫɬɚɬɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ, ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɫɟɱɟɧɢɸ, ɨɫɥɚɛɥɟɧɧɨɦɭ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ ɛɨɥɬɨɜ (ɤɪɨɦɟ 
ɮɪɢɤɰɢɨɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ) [9]. 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɟɬɬɨ, ɨɫɥɚɛɥɟɧɧɨɝɨ ɛɨɥɬɚɦɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

'2( ),n ɩɥ ɩɥA t b              (2.8.1.6) 
 

ɝɞɟ tɩɥ – ɬɨɥɳɢɧɚ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ, ɦ; 
b’

ɩɥ – ɲɢɪɢɧɚ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɡɚ ɜɵɱɟɬɨɦ ɨɫɥɚɛɥɟɧɢɣ, ɦ. 
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' 22 (0,003 (0,165 2 0,01)) 0,00087 .n ɩɥ ɩɥA t b ɦ         

 
Ɋɢɫɭɧɨɤ 2.8.1.3 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɥɚɛɥɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ 

 
13,92

0,062 1
0,00087 235000 1,1n y c

N

A R 
   

 
 ɩɪɨɱɧɨɫɬɶ ɩɥɚɫɬɢɧɵ ɨɛɟɫɩɟɱɟɧɚ. 

Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 94 %. Ɋɚɰɢɨɧɚɥɶɧɵɦ ɛɭɞɟɬ ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ 
ɩɥɚɫɬɢɧɵ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɞɨ 2 ɦɦ: 

 
' 22 (0,002 (0,165 2 0,01)) 0,00058 .n ɩɥ ɩɥA t b ɦ         

 
13,92

0,1 1
0,00058 235000 1,1n y c

N

A R 
   

 
 ɩɪɨɱɧɨɫɬɶ ɩɥɚɫɬɢɧɵ ɨɛɟɫɩɟɱɟɧɚ. 

Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 90 %. Ⱦɚɥɶɧɟɣɲɟɟ ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɩɥɚɫɬɢɧɵ 
ɧɟ ɹɜɥɹɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦ, ɬ.ɤ. ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɧɢɠɟɧɢɟ ɬɨɥɳɢɧɵ 
ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɣ ɤɨɪɪɨɡɢɢ.  

 
Ɋɚɫɱɟɬ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɧɚ ɫɦɹɬɢɟ ɛɨɥɬɚɦɢ 
 
Ɋɚɫɱɟɬ ɤɪɚɣɧɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚɤɨɧɟɱɧɢɤɚ (ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ) ɫ ɩɪɟɞɟɥɨɦ 

ɬɟɤɭɱɟɫɬɢ ɞɨ 400 Ɇɉɚ ɧɚ ɫɦɹɬɢɟ ɛɨɥɬɚɦɢ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ Ⱥ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

,bp

N
N

n
                       (2.8.1.7) 

 
ɝɞɟ N – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.3); 
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n = nɧ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.3); 
Nbp – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɟ ɨɞɧɢɦ ɛɨɥɬɨɦ ɩɪɢ ɫɦɹɬɢɢ, ɤɇ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

,bp bp b b cN R d t                 (2.8.1.8) 

 
ɝɞɟ Rbp – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɞɧɨɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɦɹɬɢɸ ɩɪɢ ɤɥɚɫɫɟ 
ɬɨɱɧɨɫɬɢ Ⱥ, ɤɉɚ; 

db = d – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.2); 
Σt – ɫɭɦɦɚɪɧɚɹ ɬɨɥɳɢɧɚ ɫɨɟɞɢɧɹɟɦɵɯ ɷɥɟɦɟɧɬɨɜ, ɫɦɢɧɚɟɦɵɯ ɜ ɨɞɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ (ɪɢɫ. 2.8.1.4), ɦ; 
γɫ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.5);  
γb – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 

ɮɨɪɦɭɥɟ [ɬɚɛɥ. 41, 9] : 
 

0,4 / 0,2,b a d               (2.8.1.9) 
 

ɝɞɟ a – ɪɚɫɫɬɨɹɧɢɟ ɜɞɨɥɶ ɭɫɢɥɢɹ ɨɬ ɤɪɚɹ ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɛɥɢɠɚɣɲɟɝɨ 
ɨɬɜɟɪɫɬɢɹ, a = 20 ɦɦ (ɫɦ. ɪɢɫ. 2.8.1.1); 

d - ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.1). 

 
Ɋɢɫɭɧɨɤ 2.8.1.4 – Ɉɛɨɡɧɚɱɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɣ ɞɟɣɫɬɜɢɹ ɫɦɢɧɚɸɳɢɯ ɫɢɥ 
 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɞɧɨɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɦɹɬɢɸ ɩɪɢ ɤɥɚɫɫɟ 

ɬɨɱɧɨɫɬɢ Ⱥ Rbp ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

1,6bp uR R ,          (2.8.1.10) 

 
ɝɞɟ Ru – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɪɚɫɬɹɠɟɧɢɸ, ɫɠɚɬɢɸ, ɢɡɝɢɛɭ ɩɨ 
ɜɪɟɦɟɧɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ, ɤɉɚ, Ru = 345000 ɤɉɚ. 
 

0,4 / 0,2 0,4 20 /10 0,2 1.b a d         
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1,6 1,6 345000 552000 .bp uR R ɤɉɚ     

552000 0,01 (0,002 2) 1 1,1 24,228 .bp bp b b cN R d t ɤɇ              

 
13,92

3,48 24,228
4 bp

N ɤɇ N ɤɇ
n
      ɩɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɧɚ ɫɦɹɬɢɟ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 86 %. 
 
Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɪɟɡ ɛɨɥɬɨɜ 
 
Ⱦɥɹ ɛɨɥɬɨɜ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 5.6 ɪɚɫɱɟɬ ɧɚ ɫɪɟɡ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

,bs

N
N

n
           (2.8.1.11) 

 
ɝɞɟ N – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.3), ɤɇ; 

n = nɧ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.7); 
Nbs – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɟ ɨɞɧɢɦ ɛɨɥɬɨɦ ɩɪɢ ɫɪɟɡɟ, ɤɇ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

,bs bs b s b cN R A n                (2.8.1.12) 
 
ɝɞɟ Rbs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɞɧɨɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɪɟɡɭ, ɤɉɚ, ɞɥɹ 
ɛɨɥɬɨɜ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 5.6 Rbs = 210000 ɤɉɚ; 

Ab – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɨɥɬɚ ɛɪɭɬɬɨ, ɦ2; 
ns = nɲ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɱɟɬɧɵɯ ɲɜɨɜ ɫɪɟɡɚ; 
γɫ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.5);  
γb – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.8), ɩɪɢ ɫɪɟɡɟ γb = 1. 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɪɭɬɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

2,b bA R            (2.8.1.13) 
 
ɝɞɟ Rb – ɪɚɞɢɭɫ ɛɨɥɬɚ, ɦ. 

 
2 2 23,14 0,005 0,00007854 .b bA R ɦ     

 
210000 0,00007854 2 1 1,1 36,29 .bs bs b s b cN R A n ɤɇ             

 
13,92

3,48 36,29
4 bs

N ɤɇ N ɤɇ
n
      ɩɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

ɧɚ ɫɪɟɡ ɛɨɥɬɨɜ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 90 %. 
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Ɋɚɫɱɟɬ ɬɪɭɛɵ ɧɚ ɫɞɜɢɝ (ɫɪɟɡ) 
 

ɍɫɢɥɢɹ ɨɬ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɨɹɫɨɜ, ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɩɨɩɟɪɟɱɧɭɸ 
ɬɪɭɛɭ, ɡɚɫɬɚɜɥɹɸɬ ɟɟ ɪɚɛɨɬɚɬɶ ɧɚ ɫɞɜɢɝ (ɫɪɟɡ). ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɫɟɱɟɧɢɹ 
ɫɬɟɪɠɧɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (ɩ.8.2.1 [9]): 

 

1,y

w s c

Q S

J t R 



  

          (2.8.1.14) 

 
ɝɞɟ Qy – ɫɪɟɡɚɸɳɚɹ ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ (ɪɢɫ. 2.8.1.8-2.8.1.9), ɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɭɦɦɨɣ ɦɚɤɫɢɦɚɥɶɧɵɯ ɭɫɢɥɢɣ Qyi ɜ ɫɬɟɪɠɧɟ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɜ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ; 

S – ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɩɨɥɭɫɟɱɟɧɢɹ ɬɪɭɛɵ, ɞɥɹ ɤɪɭɝɥɨɣ ɬɪɭɛɵ ɫɟɱɟɧɢɟɦ 
40ɯ1,5 ɦɦ S = 1110 ɦɦ3; 

J – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɬɪɭɛɵ, J = 52001,944 ɦɦ4; 
tw – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɵ, tw = 1,5 ɦɦ; 
Rs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ, Ɇɉɚ, ɞɥɹ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

0,58
,yn

s
m

R
R


            (2.8.1.15) 

 
ɝɞɟ Ryn – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ ɩɨ ɧɚɰɢɨɧɚɥɶɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɢ Ɍɍ ɧɚ ɫɬɚɥɶ, 
Ɇɉɚ, ɞɥɹ ɫɬɚɥɢ ɤɥɚɫɫɚ ɋ345 Ryn = 325 Ɇɉɚ; 

γm – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɬɚɛɥ. 3 [9], 
γm = 1,05. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɬɪɭɛɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɲɚɪɧɢɪɧɨ-ɨɩɟɪɬɭɸ ɛɚɥɤɭ, 
ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɪɢɫ. 2.8.1.5. ɇɢɠɧɢɣ ɢɧɞɟɤɫ ɨɛɨɡɧɚɱɟɧɢɣ ɪɚɜɧɨɦɟɪɧɨ-
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ qi ɨɛɨɡɧɚɱɚɟɬ ɧɨɦɟɪ ɷɥɟɦɟɧɬɚ, ɨɬ ɤɨɬɨɪɨɝɨ ɫɨɛɪɚɧɚ 
ɞɚɧɧɚɹ ɧɚɝɪɭɡɤɚ. ɒɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɚɹ ɨɩɨɪɚ ɨɛɨɡɧɚɱɟɧɚ ɬɚɦ, ɝɞɟ 
ɪɚɫɩɨɥɨɠɟɧɵ ɚɧɤɟɪɵ.  

ɉɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ ɨɬ ɩɨɹɫɨɜ, ɩɪɢɯɨɞɹɳɢɟ ɧɚ ɩɨɩɟɪɟɱɧɭɸ ɬɪɭɛɭ, 
ɩɨɤɚɡɚɧɵ ɢ ɨɰɢɮɪɨɜɚɧɵ ɧɚ ɪɢɫ. 2.8.1.6 (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫ ɪɢɫ. 2.8.1.5). Ɍɚɛɥɢɰɚ ɫ 
ɭɫɢɥɢɹɦɢ ɜ ɭɡɥɚɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɤ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚ ɲɢɪɢɧɭ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ.  
 

 
Ɋɢɫɭɧɨɤ 2.8.1.5 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɬɪɭɛɵ 
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Ɋɢɫɭɧɨɤ 2.8.1.6 – ɉɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɬɪɭɛɟ 
ɜ ɉɄ SCAD, ɤɇ/ɦ2, ɢ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɣ ɬɪɭɛɵ 

 
Ɍɚɛɥɢɰɚ 13 – Ɋɚɫɱɟɬ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɞɥɹ ɛɚɥɨɱɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɬɪɭɛɵ 

№ 
ɷɥɟɦɟɧɬɚ 

Nxi, ɤɇ/ɦ2 α, ɝɪɚɞ ɋos α 

ɉɪɨɟɤɰɢɹ Nxi 
ɧɚ 

ɝɨɪɢɡɨɧɬɚɥɶ, 
ɤɇ/ɦ2 

qi, ɤɇ/ɦ 

1 2 3 4 5 6 

73 
-815,376 

11 0,982 

-800,699 -32,028 
-765,588 -751,807 -30,072 

84 
2108,626 2070,671 82,827 
1775,375 1743,418 69,737 

165 
-867,546 -851,930 -34,077 
-824,662 -809,818 -32,393 

176 
2102,811 2064,960 82,598 
1787,931 1755,748 70,230 

257 
-867,617 -852,000 -34,080 
-824,905 -810,057 -32,402 

268 
1862,919 1829,386 73,175 
1566,749 1538,548 61,542 

349 
-828,47 -813,558 -32,542 
-785,574 -771,434 -30,857 

360 
1107,07 1087,143 43,486 
825,045 810,194 32,408 

ɉɪɢɦɟɱɚɧɢɹ: ɝɪ. 3 – ɭɝɨɥ ɧɚɤɥɨɧɚ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ; 
ɝɪ. 6 – ɩɪɨɟɤɰɢɹ Nxi ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ, ɭɦɧɨɠɟɧɧɚɹ ɧɚ ɬɨɥɳɢɧɭ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ tɞ. 
Ɍ.ɤ. ɉɄ SCAD ɜɵɞɚɟɬ ɭɫɢɥɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɫɬɧɵɯ ɨɫɟɣ ɷɥɟɦɟɧɬɨɜ, ɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɝɪɚɮɭ 2 ɭɦɧɨɠɢɬɶ ɧɚ ɝɪɚɮɭ 4. 

 
Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɛɵɥɚ ɡɚɞɚɧɚ ɜ ɉɄ SCAD (ɪɢɫ. 2.8.1.6). ɋɟɱɟɧɢɟ ɛɚɥɤɢ 

ɩɪɢɧɹɬɨ, ɤɚɤ ɞɥɹ ɬɪɭɛɵ 40ɯ1,5 ɢɡ ɫɬɚɥɢ ɤɥɚɫɫɚ ɋ345. ɇɚɝɪɭɡɤɚ ɨɬ ɭɫɢɥɢɣ ɭɫɥɨɜɧɨ 
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ɩɪɢɧɹɬɚ ɩɨɫɬɨɹɧɧɨɣ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɵɦ ɀf = 1. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.8.1.7-2.8.1.8. 

 

 
Ɋɢɫɭɧɨɤ 2.8.1.7 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ Ɇ, ɤɇɦ, ɜ ɬɪɭɛɟ ɨɬ ɭɫɢɥɢɣ ɩɨɹɫɨɜ 

 

 
Ɋɢɫɭɧɨɤ 2.8.1.8 – ɗɩɸɪɚ ɩɨɩɟɪɟɱɧɵɯ ɫɢɥ Q, ɤɇ, ɜ ɬɪɭɛɟ ɨɬ ɭɫɢɥɢɣ ɩɨɹɫɨɜ, ɢ 

ɫɟɱɟɧɢɟ ɜ ɬɨɱɤɟ ɞɟɣɫɬɜɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ ɫ ɭɤɚɡɚɧɢɟɦ 
ɧɚɩɪɚɜɥɟɧɢɹ ɟɟ ɞɟɣɫɬɜɢɹ 

 
0,58 0,58 330

182,29 .
1,05

yn
s

m

R
R Ɇɉɚ




     

 
3(7,42 7,42) 10 14840 .yQ ɇ      

 
14840 1110

1,79 1
33700 1,5 182,29 1

y

w s c

Q S

J t R 
 

   
     

 ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɵ ɧɚ ɫɞɜɢɝ ɧɟ ɨɛɟɫɩɟɱɟɧɚ. ɇɟɨɛɯɨɞɢɦɨ ɜɡɹɬɶ ɫɟɱɟɧɢɟ ɬɪɭɛɵ 40ɯ3 
ɦɦ. ɋɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ ɪɚɜɟɧ S’ = 2060 ɦɦ3, ɦɨɦɟɧɬ 
ɢɧɟɪɰɢɢ J’ = 60066 ɦɦ4, ɬɨɥɳɢɧɚ tw = 3 ɦɦ. Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɛɭɞɟɬ 
ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 
' 14840 2060

0,93 1
' ' ' 60066 3 182,29 1

y

w s c

Q S

J t R 
 

   
     

 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɵ ɧɚ ɫɞɜɢɝ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 7 %. 
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Ɋɚɫɱɟɬ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ 
 
ɗɥɟɦɟɧɬɵ ɩɨɹɫɨɜ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɬɪɭɛɭ ɢ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɟɟ ɫɦɹɬɢɟ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɫɦɹɬɢɹ ɤɚɤ ɞɥɹ ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɪɯɧɟɝɨ, ɬɚɤ ɢ 
ɧɢɠɧɟɝɨ ɩɨɹɫɚ, ɬ.ɤ. ɩɥɨɳɚɞɢ ɫɦɹɬɢɹ ɞɥɹ ɧɢɯ ɪɚɡɧɵɟ ɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ (ɪɢɫ. 2.8.1.9): 

 
,ɜɩɨяɫ

ɫɦ ɫɦ ɞA t b           (2.8.1.16) 
 
ɝɞɟ ɜɩɨяɫ

ɫɦA  – ɩɥɨɳɚɞɶ ɫɦɹɬɢɹ ɨɬ ɷɥɟɦɟɧɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, ɦɦ2; 
tɫɦ – ɜɵɫɨɬɚ ɞɟɣɫɬɜɢɹ ɫɠɢɦɚɸɳɟɣ ɫɢɥɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 2.8.1.6 ɭɫɥɨɜɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 2 ɦɦ; 
bɞ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.2); 

 

,
2

ɧɩɨяɫ ɬ
ɫɦ ɞ

D
A b


            (2.8.1.17) 

 
ɝɞɟ ɧɩɨяɫ

ɫɦA  – ɩɥɨɳɚɞɶ ɫɦɹɬɢɹ ɨɬ ɷɥɟɦɟɧɬɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ, ɦɦ2; 
Dɬ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦɦ; 
bɞ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.2). 

 
Ɋɢɫɭɧɨɤ 2.8.1.9 – ɉɥɨɳɚɞɢ ɫɦɹɬɢɹ ɬɪɭɛɵ 
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ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɟɟ ɷɥɟɦɟɧɬɨɜ 
ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

max ,c
lpɜɩɨяɫ

ɫɦ

N
R

A
                 (2.8.1.18) 

 
ɝɞɟ Rlp – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ, Ɇɉɚ; 

ɜɩɨяɫ
ɫɦA   - ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.16); 

Ncmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ, ɇ. 
ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɟɟ ɷɥɟɦɟɧɬɨɜ 

ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

max ,p
lpɧɩɨяɫ

ɫɦ

N
R

A
              (2.8.1.19) 

 
ɝɞɟ Rlp – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.18); 

ɜɩɨяɫ
ɫɦA   - ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.16); 

Npmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ, ɇ. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ Rlp ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

0,5
,un

lp
m

R
R


           (2.8.1.20) 

 
ɝɞɟ Run – ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ, ɤɉɚ, ɞɥɹ ɫɬɚɥɢ ɤɥɚɫɫɚ ɋ345  
Run = 490 Ɇɉɚ; 

γm – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ, γm = 1,05. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

max max ,1000 ɪɚɫɩɪ
ɫ c ɛɪN N F           (2.8.1.21) 

 
ɝɞɟ max

ɪɚɫɩɪ
cN  - ɪɚɫɱɟɬɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɩɨ ɩɥɨɳɚɞɢ 

ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, ɤɇ/ɦ2 (ɪɢɫ. 2.8.1.10);  
Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɦ2. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

max max ,1000 ɪɚɫɩɪ
ɪ ɪ ɛɪN N F           (2.8.1.22) 

 
ɝɞɟ max

ɪɚɫɩɪ
ɪN  - ɪɚɫɱɟɬɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɩɨ 

ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ, ɤɇ/ɦ2 (ɪɢɫ. 2.8.1.2);  
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Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɦ2. 
 

 
Ɋɢɫɭɧɨɤ 2.8.1.10 - Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɲɚɪɧɢɪɧɨ-

ɧɟɩɨɞɜɢɠɧɨɣ ɫɜɹɡɢ, ɤɇ/ɦ2 
 

22 165 330 .ɜɩɨяɫ
ɫɦ ɫɦ ɞA t b ɦɦ      

 

max max1000 1000 2888,322 0,0066 19063 .ɪɚɫɩɪ
ɫ c ɛɪ ɇN N F        

 
0,5 0,5 490

233,3 .
1,05

un
lp

m

R
R Ɇɉɚ




    

 

max 19063
57,8 171,43

330
c

lpɜɩɨяɫ
ɫɦ

N Ɇɉɚ R Ɇɉɚ
A

      ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ 

ɷɥɟɦɟɧɬɚɦɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 66 %. 
 

23,14 40
165 10367,26 .

2 2
ɧɩɨяɫ ɬ
ɫɦ ɞ

D
A b ɦɦ 

      

 

max 13920
1,34 171,43

10367,26
p

lpɧɩɨяɫ
ɫɦ

N
Ɇɉɚ R Ɇɉɚ

A
      ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɵ ɧɚ 

ɫɦɹɬɢɟ ɷɥɟɦɟɧɬɚɦɢ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ.  
 
Ɋɚɫɱɟɬ ɬɪɭɛɵ ɧɚ ɢɡɝɢɛ 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɬɪɭɛɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɢɡɝɢɛɟ, ɢɫɩɨɥɶɡɭɹ ɪɢɫ. 2.8.1.7. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɝɢɛɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

max 1,
ɬ y c

M

W R 


 
          (2.8.1.23) 

 
ɝɞɟ Mmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɬɪɭɛɟ, ɤɇɦ; 
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Wɬ – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɭɛɵ, ɞɥɹ ɤɪɭɝɥɨɣ ɬɪɭɛɵ 40ɯ3 ɦɦ  
Wɬ = 0,000003 ɦ3; 

Ry – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.5), ɞɥɹ ɩɨɩɟɪɟɱɧɨɣ ɬɪɭɛɵ Ry = 345000 ɤɉɚ; ɀɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɹɬ ɪɚɜɧɵɦ 1. 
 

max 0,97
0,94 1

0,000003 345000 1ɬ y c

M

W R 
  

   
 ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 

ɜɵɩɨɥɧɹɟɬɫɹ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 6 %.  
 

Ɋɚɫɱɟɬ ɚɧɤɟɪɚ ɧɚ ɫɪɟɡ 
 
Ⱥɧɤɟɪɧɵɣ ɛɨɥɬ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 5.6, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɨɬ 

ɩɥɢɬɵ ɢ ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɬɪɭɛɭ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɪɟɡ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ: 

 

max ,bs
ɚ ɲɚ

Q
N

n n



         (2.8.1.24) 

 
ɝɞɟ Qmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ ɧɚ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɵɯ 
ɨɩɨɪɚɯ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɨɬ ɬɪɭɛɵ (ɫɦ. ɪɢɫ. 2.8.1.12), ɤɇ; 

nɚ – ɱɢɫɥɨ ɚɧɤɟɪɨɜ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, nɚ = 1 ɲɬ.); 
nɲɚ –ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɫɪɟɡɨɜ ɚɧɤɟɪɧɨɝɨ ɛɨɥɬɚ, nɲɚ = 1 ɲɬ.; 
Nbs – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɟ ɨɞɧɢɦ ɛɨɥɬɨɦ ɩɪɢ ɫɪɟɡɟ, ɤɇ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

,bs bs bɚ s b cN R A n               (2.8.1.25) 
 
ɝɞɟ Rbs - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɞɧɨɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɪɟɡɭ, ɤɉɚ, ɞɥɹ 
ɛɨɥɬɨɜ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 5.6 Rbs = 210000 ɤɉɚ; 

Abɚ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɚɧɤɟɪɧɨɝɨ ɛɨɥɬɚ ɛɪɭɬɬɨ, ɦ2; 
ns = nɲɚ – ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɫɪɟɡɨɜ, nɲɚ=1; 
γɫ –ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, γɫ = 1;  
γb – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.8), ɩɪɢ ɫɪɟɡɟ γb = 1. 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɪɭɬɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

2 ,bɚ bɚA R            (2.8.1.26) 
 
ɝɞɟ Rbɚ – ɪɚɞɢɭɫ ɚɧɤɟɪɧɨɝɨ ɛɨɥɬɚ, ɦ. 

 
2 2 23,14 0,005 0,00007854 .bɚ bɚA R ɦ     

210000 0,00007854 2 1 1,1 36,29 .bs bs b s b cN R A n ɤɇ             
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max 7,42
7,42 36,29

1 1 bs
ɚ ɲɚ

Q ɤɇ N ɤɇ
n n

    
 

 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɩɪɨɱɧɨɫɬɶ ɚɧɤɟɪɚ ɧɚ ɫɪɟɡ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 80 %. 
 
 
2.8.2 ɍɡɟɥ ɤɪɟɩɥɟɧɢɹ ɪɚɫɤɨɫɨɜ 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɭɡɥɚ ɤɪɟɩɥɟɧɢɹ ɪɚɫɤɨɫɨɜ 
ɤ ɩɨɹɫɚɦ. Ȼɵɥɨ ɩɪɢɧɹɬɨ ɤɪɟɩɥɟɧɢɟ ɱɟɪɟɡ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɝɧɭɬɵɟ ɩɥɚɫɬɢɧɵ 
ɬɨɥɳɢɧɨɣ 2 ɦɦ ɩɪɢ ɩɨɦɨɳɢ ɛɨɥɬɨɜ. Ɉɫɢ ɪɚɫɤɨɫɨɜ, ɫɬɨɟɤ ɢ ɩɨɹɫɨɜ ɩɟɪɟɫɟɤɚɸɬɫɹ 
ɜ ɨɞɧɨɣ ɬɨɱɤɟ. ɍɡɟɥ ɨɩɢɪɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2.8.2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.8.2.1 – ɍɡɟɥ ɤɪɟɩɥɟɧɢɹ ɪɚɫɤɨɫɨɜ ɤ ɫɬɨɣɤɚɦ ɩɨɹɫɨɜ: 

1 – ɷɥɟɦɟɧɬɵ ɩɨɹɫɨɜ; 2 – ɫɬɨɣɤɚ; 3 – ɪɚɫɤɨɫɵ; 4 – ɝɧɭɬɵɟ ɩɥɚɫɬɢɧɵ 
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Ɋɚɫɱɟɬ ɪɚɫɤɨɫɚ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 
 
Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɨɝɨ ɪɚɫɤɨɫɚ ɰɟɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

,pc
c

ɪ

N
R

A
              (2.8.2.1) 

 
ɝɞɟ Npc –ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɪɚɫɤɨɫɟ (ɪɢɫ. 2.8.2.2), ɇ; 

Aɪ – ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɪɚɫɤɨɫɚ, ɦɦ2; 
Rc – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), Ɇɉɚ; 𝜑 – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1). 
Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫ ɭɤɚɡɚɧɢɟɦ ɞɥɢɧ ɪɚɫɤɨɫɨɜ ɩɨ ɢɯ ɨɫɹɦ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 

2.8.2.3. ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɫɜɨɛɨɞɧɚɹ ɞɥɢɧɚ ɪɚɫɤɨɫɚ, ɜ ɤɨɬɨɪɨɦ ɞɟɣɫɬɜɭɸɬ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ, ɪɚɜɧɚ lp = 1293 ɦɦ. 

 
 

 
 
 
 

 
Ɋɢɫɭɧɨɤ 2.8.2.2 – ɉɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ N, ɇ, ɜ ɪɚɫɤɨɫɚɯ ɨɬ ɞɟɣɫɬɜɢɹ ɤɨɦɛɢɧɚɰɢɢ 

ɧɚɝɪɭɡɨɤ ɋ2 
 

 
Ɋɢɫɭɧɨɤ 2.8.2.3 – Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɥɢɬɵ 
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ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɚɫɤɨɫɚ Ap, ɦɦ2, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

,p p pA b h              (2.8.2.2) 

 
ɝɞɟ bp – ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɪɚɫɤɨɫɚ, bp = 20 ɦɦ; 

hp – ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɪɚɫɤɨɫɚ, hp = 50 ɦɦ. 
 

250 20 1000 .p p pA b h ɦɦ     

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɢɦɟɧɶɲɢɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɪɚɫɤɨɫɚ ɩɨ ɮɨɪɦɭɥɟ 

(2.1.3), ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ ɪɚɫɤɨɫɚ ɩɨ ɮɨɪɦɭɥɟ (2.3.13) ɢ ɝɢɛɤɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ 
(2.3.12): 

 
3 3

450 20
333333,33 .

12 12
p pb h

J ɦɦ
 

     

 
33333,33

5,774 .
1000p

J
r ɦɦ

A
    

 
0 1293 1

223,93.
5,774

ɪl

r




 
    

 
Ƚɢɛɤɨɫɬɶ ɷɥɟɦɟɧɬɚ ɛɨɥɶɲɟ ɩɪɟɞɟɥɶɧɨɣ ɝɢɛɤɨɫɬɢ λmax = 200 (ɬɚɛɥ. 16 [8]). 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɝɢɛɤɨɫɬɢ ɭɜɟɥɢɱɢɦ ɬɨɥɳɢɧɭ ɫɟɱɟɧɢɹ ɪɚɫɤɨɫɚ ɞɨ hp = 35 ɦɦ. 
ɉɟɪɟɫɱɢɬɚɟɦ ɡɧɚɱɟɧɢɹ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ, ɦɨɦɟɧɬɚ ɢɧɟɪɰɢɢ, ɪɚɞɢɭɫɚ ɢɧɟɪɰɢɢ, 
ɝɢɛɤɨɫɬɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ: 

 
250 35 1750 .p p pA b h ɦɦ     

 
3 3

450 35
178645,83 .

12 12
p pb h

J ɦɦ
 

     

 
178645,83

10,1 .
1750p

J
r ɦɦ

A
    

 
0

max

1293 1
127,97 200

10,1
ɪl

r


 

 
     ɭɫɥɨɜɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ. 

 
Ⱦɥɹ λ > 70 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(2.3.11): 
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2 2

3000
0,183.

127,97

A


    

 
2388,033

7,45 19,5
0,183 1750

ɪc
c

ɪ

N
Ɇɉɚ R Ɇɉɚ

A
    


 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɜɟɧ 62 %. 
 
Ɋɚɫɱɟɬ ɪɚɫɤɨɫɚ ɧɚ ɫɦɹɬɢɟ ɜ ɥɨɛɨɜɨɦ ɭɩɨɪɟ 
 
Ɋɚɫɤɨɫ ɜ 4-ɨɦ ɫɟɤɬɨɪɟ ɩɪɢɦɵɤɚɟɬ ɤ ɩɪɚɜɨɣ ɫɬɨɣɤɟ ɥɨɛɨɜɵɦ ɭɩɨɪɨɦ ɩɨɞ 

ɭɝɥɨɦ 28° ɤ ɷɥɟɦɟɧɬɭ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ. ɉɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ ɩɨɞ ɭɝɥɨɦ ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

 
Cos( )

,ɪɪ
ɫɦ

ɫɦ

N
R

A 


            (2.8.2.3) 

 
ɝɞɟ Rɫɦα -  ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɦɹɬɢɸ ɩɨɞ ɭɝɥɨɦ, Ɇɉɚ; 

Npp – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɪɚɫɤɨɫɟ (ɪɢɫ. 2.8.2.2); 
Aɫɦ – ɩɥɨɳɚɞɶ ɫɦɹɬɢɹ, ɦɦ2; α – ɭɝɨɥ ɩɪɢɦɵɤɚɧɢɹ ɷɥɟɦɟɧɬɨɜ, α = 28°. 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɦɹɬɢɸ ɩɨɞ ɭɝɥɨɦ Rɫɦα ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 
 

3

90

,

1 1 sin

А
ɫɦ

ɫɦ А
ɫɦ

А
ɫɦ

R
R

R

R






 
   
 

          (2.8.2.4) 

 
ɝɞɟ А

ɫɦR  - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɦɹɬɢɸ ɜɞɨɥɶ ɜɨɥɨɤɨɧ, 
19,5А

ɫɦR Ɇɉɚ ; 

90
А
ɫɦR  -  ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɦɹɬɢɸ ɩɨɩɟɪɟɤ ɜɨɥɨɤɨɧ, 90 4,5А

ɫɦR Ɇɉɚ ; α – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.2.3). 
ɉɥɨɳɚɞɶ ɫɦɹɬɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

1 ,ɪA b h               (2.8.2.5) 

 
ɝɞɟ b1 = 12 ɦɦ – ɲɢɪɢɧɚ ɩɥɨɳɚɞɤɢ ɫɤɚɥɵɜɚɧɢɹ (ɪɢɫ. 2.8.2.4); 

hp – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ 2.8.2.2. 
 

2
1 12 35 420 .ɪA b h ɦɦ      
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Ɋɢɫɭɧɨɤ 2.8.2.4 – ɍɡɟɥ ɩɪɢɦɵɤɚɧɢɹ ɪɚɫɤɨɫɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɫɦɢɧɚɸɳɢɦ 

ɭɫɢɥɢɟɦ ɫ ɭɤɚɡɚɧɢɟɦ ɭɝɥɚ ɢ ɜɵɫɨɬɚ ɩɥɨɳɚɞɤɢ ɫɦɹɬɢɹ 
 

33

90

19,5
14,5 .

19,5
1 1 sin (28 )1 1 sin

4,5

А
ɫɦ

ɫɦ А
ɫɦ

А
ɫɦ

R
R Ɇɉɚ

R

R




  

              

 

 
Cos( ) 2929,628 Cos(28 )

6,16 14,5
420
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ɫɦ

ɫɦ

N
Ɇɉɚ R Ɇɉɚ

A 

  
    ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ, ɩɪɨɱɧɨɫɬɶ ɪɚɫɤɨɫɚ ɧɚ ɫɦɹɬɢɟ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 
58 %. 

 
Ɋɚɫɱɟɬ ɪɚɫɤɨɫɚ ɧɚ ɫɦɹɬɢɟ ɫɚɦɨɪɟɡɚɦɢ 
 
ɋɚɦɨɪɟɡɵ (ɫɬɚɥɶɧɵɟ ɧɚɝɟɥɢ) ɜ ɬɨɪɰɟ ɪɚɫɤɨɫɚ, ɤɪɟɩɹɳɢɟ ɟɝɨ ɤ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɦɨɝɭɬ ɫɦɹɬɶ ɞɪɟɜɟɫɢɧɭ ɪɚɫɤɨɫɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɧɟɫɭɳɢɟ ɫɩɨɫɨɛɧɨɫɬɢ T ɧɚ 
ɨɞɢɧ ɲɨɜ ɫɩɥɚɱɢɜɚɧɢɹ (ɭɫɥɨɜɧɵɣ ɫɪɟɡ), ɤɇ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɧɚɝɟɥɹ ɩɪɢ ɫɦɹɬɢɢ ɜ 
ɫɪɟɞɧɢɯ ɷɥɟɦɟɧɬɚɯ ɢ ɩɪɢ ɟɝɨ ɢɡɝɢɛɟ ɫ ɪɚɫɱɟɬɧɵɦ ɫɦɢɧɚɸɳɢɦ ɭɫɢɥɢɟɦ, ɪɚɜɧɵɦ 
Npɪ = 2365,255 ɇ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [8], ɪɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɛɨɥɟɟ ɬɨɥɫɬɵɯ 
ɷɥɟɦɟɧɬɚɯ (ɪɚɫɤɨɫɟ) ɨɞɧɨɫɪɟɡɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
0,55 ,T cd            (2.8.2.6) 

 
ɝɞɟ c = hp – ɬɨɥɳɢɧɚ ɫɪɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ (ɪɚɫɤɨɫɚ), ɫ = 3,5 ɫɦ; 

d – ɞɢɚɦɟɬɪ ɧɚɝɟɥɹ, ɫɦ.  
ɉɪɢɦɟɦ ɫɚɦɨɪɟɡ 4,8ɯ38 ɦɦ ɞɢɚɦɟɬɪɨɦ d = 0,48 ɫɦ. Ɍɨɝɞɚ ɪɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɝɟɥɹ ɪɚɜɧɚ 
 

0,55 0,55 3,5 0,48 0,924 .T ɫd ɤɇ      
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Ɋɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ T ɧɚ ɨɞɢɧ ɲɨɜ ɫɩɥɚɱɢɜɚɧɢɹ (ɭɫɥɨɜɧɵɣ 
ɫɪɟɡ), ɤɇ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɧɚɝɟɥɹ ɢɡ ɫɬɚɥɢ ɤɥɚɫɫɚ ɋ235 ɩɪɢ ɟɝɨ ɢɡɝɢɛɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 

 
2 2

2

2,2 0,025
,

3,1

T d a

T d

  



           (2.8.2.7) 

 
ɝɞɟ d – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.7.2.6); 

a –ɬɨɥɳɢɧɚ ɤɪɚɣɧɟɝɨ ɷɥɟɦɟɧɬɚ (ɩɥɚɫɬɢɧɵ), a = 0,2 ɫɦ. 
 

2 2 2 2

2 2

2,2 0,025 2,2 0,48 0,025 0,2 0,50788

3,1 3,1 0,48 0,71424 .

T d a ɤɇ
T d ɤɇ

       


   
 

 
Ɂɚ ɪɚɫɱɟɬɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɝɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 

ɧɚɢɦɟɧɶɲɭɸ ɢɡ ɧɚɣɞɟɧɧɵɯ: 
 

min 0,50788 .T T ɤɇ   
 
ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

2,ɧ
ɲ

N
n

T n
 


            (2.8.2.8) 

 
ɝɞɟ nɧ – ɤɨɥɢɱɟɫɬɜɨ ɧɚɝɟɥɟɣ, ɲɬ.; 

N = Npp – ɪɚɫɱɟɬɧɨɟ ɫɦɢɧɚɸɳɟɟ ɭɫɢɥɢɟ, ɤɇ (ɪɢɫ. 2.8.2.1); 
Ɍ – ɧɚɢɦɟɧɶɲɚɹ ɪɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɝɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɤɇ; 
nɲ – ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɲɜɨɜ ɨɞɧɨɝɨ ɧɚɝɟɥɹ. 
 

2,365
6 . 2

0,50788 1ɧ
ɲ

N
n ɲɬ

T n
    

 
ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɦɹɬɢɟ 

ɩɪɢ ɞɚɧɧɨɣ ɩɨɫɬɚɧɨɜɤɟ ɧɚɝɟɥɟɣ ɨɛɟɫɩɟɱɟɧɚ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɧɚɝɟɥɟɣ (ɫɚɦɨɪɟɡɨɜ), 
ɪɚɜɧɨɦ 6 ɲɬ.  

 
Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɟ ɧɚ ɪɚɫɬɹɠɟɧɢɟ 
 
Ɋɚɫɬɹɧɭɬɵɟ ɪɚɫɤɨɫɵ, ɩɪɢɤɪɟɩɥɟɧɧɵɟ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɢɬɵ ɩɪɢ ɩɨɦɨɳɢ 

ɝɧɭɬɵɯ ɩɥɚɫɬɢɧ, ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ ɩɟɪɟɞɚɸɬ ɧɚ ɧɢɯ ɭɫɢɥɢɹ, 
ɡɚɫɬɚɜɥɹɸɳɢɟ ɪɚɫɬɹɝɢɜɚɬɶɫɹ ɛɨɥɬɵ, ɤɪɟɩɹɳɢɟ ɭɝɨɥɤɢ ɤ ɫɬɨɣɤɚɦ. Ɋɚɫɱɟɬɧɨɟ 
ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫɩɪɢɧɹɬɨ ɛɨɥɬɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 
,bt bt bn cN R A                (2.8.2.9) 

 



61 
 

ɝɞɟ Rbt – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɞɧɨɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɦɹɬɢɸ, ɞɥɹ 
ɛɨɥɬɨɜ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 5.6 Rbt = 225 Ɇɉɚ; 

Abn – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɪɟɡɶɛɨɜɨɣ ɱɚɫɬɢ ɧɟɬɬɨ ɛɨɥɬɚ, ɞɥɹ ɛɨɥɬɚ  
Ɇ6 Abn = 18,99 ɦɦ2; ɀɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɀɫ = 1. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɢɫɭɧɨɤ 2.8.2.4. ɇɚ ɧɟɦ (ɫɥɟɜɚ) ɢɡɨɛɪɚɠɟɧ ɮɪɚɝɦɟɧɬ ɪɚɫɱɟɬɧɨɣ 
ɫɯɟɦɵ ɫ ɭɤɚɡɚɧɢɟɦ ɞɜɭɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ ɜ ɪɚɫɤɨɫɚɯ, 
ɤɨɬɨɪɵɟ ɱɟɪɟɡ ɝɧɭɬɭɸ ɩɥɚɫɬɢɧɭ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɛɨɥɬɵ ɜ ɫɬɨɣɤɟ; ɢɯ 
ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɡɚɫɬɚɜɥɹɟɬ ɛɨɥɬɵ ɪɚɫɬɹɝɢɜɚɬɶɫɹ (ɭɝɥɵ ɧɚɤɥɨɧɚ 
ɪɚɫɤɨɫɨɜ ɭɤɚɡɚɧɵ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɪɢɫ. 2.8.2.5). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ 
Nɪɪɫɭɦ, ɇ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɟ ɛɨɥɬɨɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ 
ɩɪɨɢɡɜɟɞɟɧɢɣ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ ɧɚ ɤɨɫɢɧɭɫɵ ɭɝɥɨɜ ɧɚɤɥɨɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɤɨɫɨɜ: 

 

1 2Cos(28 ) Cos(19 ),ɪɪɫɭɦ ɪɪ ɪɪN N N            (2.8.2.10) 

 
ɝɞɟ Nɪɪ1 = 1699,973 ɇ (ɫɦ. ɪɢɫ. 2.8.2.5); 

Nɪɪ1 = 2038,004 ɇ (ɫɦ. ɪɢɫ. 2.8.2.5). 
 
ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɚ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɭɫɥɨɜɢɹ: 
 

1,ppɫɭɦ

bt

N

N n



           (2.8.2.11) 

 
ɝɞɟ Nppɫɭɦ – ɪɚɫɱɟɬɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɨɬ ɞɜɭɯ ɫɨɫɟɞɧɢɯ ɪɚɫɤɨɫɨɜ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ, ɤɪɟɩɹɳɢɯ ɝɧɭɬɵɣ ɭɝɨɥɨɤ ɤ ɫɬɨɣɤɟ, n ≥ 2. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɦɟɦ n = 2 ɲɬ. 

 

 

      
Ɋɢɫɭɧɨɤ 2.8.2.5 – Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɡɥɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ 

ɪɚɫɬɹɝɢɜɚɸɳɢɦɢ ɭɫɢɥɢɹɦɢ, ɇ 
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1 2Cos(19 ) Cos(28 ) 1699,973 0,946 2038,004 0,883

3407,73 .
ɪɪɫɭɦ ɪɪ ɪɪN N N

ɇ
          


 

225 18,99 1 4272,41 .bt bt bn cN R A ɇ        
 

3407,73
0,4 1

4272,41 2
ɪɪɫɭɦ

bt

N

N n
   

 
ɩɪɨɱɧɨɫɬɶ ɛɨɥɬɚ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ 

ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 42 %. 
 
Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɟ ɧɚ ɫɪɟɡ 
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɬɹɝɢɜɚɸɳɟɝɨ ɭɫɢɥɢɹ, 

ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɛɨɥɬɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɦɟɠɞɭ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɨɣ ɢ ɫɬɨɣɤɨɣ, 
ɡɚɫɬɚɜɥɹɟɬ ɛɨɥɬɵ ɪɚɛɨɬɚɬɶ ɧɚ ɫɪɟɡ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɫɱɟɬɧɨɟ ɫɪɟɡɚɸɳɟɟ ɭɫɢɥɢɟ 
Npsɫɭɦ, ɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

1 2Sin(19 ) Sin(28 ),ɪsɫɭɦ ɪɪ ɪɪN N N           (2.8.2.12) 

 
ɝɞɟ Nɪɪ1 = 1699,973 ɇ (ɫɦ. ɪɢɫ. 2.8.2.5); 

Nɪɪ1 = 2038,004 ɇ (ɫɦ. ɪɢɫ. 2.8.2.5). 
 
ɉɪɨɱɧɨɫɬɶ ɛɨɥɬɚ ɧɚ ɫɪɟɡ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ: 
 

,psɫɭɦ
bs

ɲ

N
N

n n



         (2.8.2.13) 

 
ɝɞɟ Npsɫɭɦ – ɪɚɫɱɟɬɧɨɟ ɫɪɟɡɚɸɳɟɟ ɭɫɢɥɢɟ, ɇ; 

n – ɱɢɫɥɨ ɛɨɥɬɨɜ, n = 2 ɲɬ.; 
nɲ –ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɫɪɟɡɨɜ ɨɞɧɨɝɨ ɛɨɥɬɚ, nɲ = 2 ɲɬ.; 
Nbs – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɟ ɨɞɧɢɦ ɛɨɥɬɨɦ ɩɪɢ ɫɪɟɡɟ, ɤɇ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

6 ,bs bs bɆ s b cN R A n               (2.8.2.14) 
 
ɝɞɟ Rbs - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɞɧɨɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɪɟɡɭ, ɤɉɚ, ɞɥɹ 
ɛɨɥɬɨɜ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 5.6 Rbs = 210 Ɇɉɚ; 

AbɆ6 – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɨɥɬɚ ɛɪɭɬɬɨ, ɦ2; 
ns = nɲ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.2.13); 
γɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, γɫ = 1;  
γb – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.8), ɩɪɢ ɫɪɟɡɟ γb = 1. 
dɆ6 – ɞɢɚɦɟɬɪ ɛɨɥɬɚ Ɇ6, dɆ6 = 6 ɦɦ. 
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ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɛɪɭɬɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

2
6 6,bɆ bɆA R           (2.8.2.15) 

 
ɝɞɟ RbɆ6 – ɪɚɞɢɭɫ ɛɨɥɬɚ Ɇ6, RbɆ6 = 3 ɦɦ. 

 

1 2Sin(19 ) Sin(28 ) 1699,973 0,326 2038,004 0,469

1510 .
ɪɪɫɭɦ ɪɪ ɪɪN N N

ɇ
          


 

 
2 2 23,14 3 28,27 .bɚ bɚA R ɦɦ     

 
6 210 28,27 2 1 1,1 13060,74 .bs bs bɆ s b cN R A n ɇ             

 
1510

377,5 13060,74
2 2

psɫɭɦ
bs

ɲ

N
ɇ N ɇ

n n
    

 
 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɩɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɪɟɡ ɨɛɟɫɩɟɱɟɧɚ. 
 
Ɋɚɫɱɟɬ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɩɪɢ ɪɚɫɤɨɫɟ ɧɚ ɪɚɫɬɹɠɟɧɢɟ 
 
Ɋɚɫɱɟɬ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɩɪɢ ɪɚɫɤɨɫɟ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

1,ɪɪɫɭɦ

n y c

N

A R 
            (2.8.2.16) 

 
ɝɞɟ Nɪɪɫɭɦ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.2.10), ɇ; 

An – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɟɬɬɨ, ɦɦ2, ɞɥɹ ɨɫɥɚɛɥɟɧɧɨɝɨ ɫɟɱɟɧɢɹ (ɪɢɫ. 2.8.2.6); 
Ry – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ, Ɇɉɚ, Ry = 225 Ɇɉɚ ɞɥɹ ɫɬɚɥɢ ɤɥɚɫɫɚ 

ɋ235; 
γc – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.5). 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɟɬɬɨ, ɨɫɥɚɛɥɟɧɧɨɝɨ ɛɨɥɬɚɦɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

' ,n ɩɥ ɩɥA t b            (2.8.2.17) 
 

ɝɞɟ tɩɥ – ɬɨɥɳɢɧɚ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ, ɦɦ; 
b’

ɩɥ – ɲɢɪɢɧɚ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɡɚ ɜɵɱɟɬɨɦ ɨɫɥɚɛɥɟɧɢɣ, ɦɦ. 
 

' 22 (65 4,8) 120,4 .n ɩɥ ɩɥA t b ɦɦ       
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Ɋɢɫɭɧɨɤ 2.8.2.6 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɥɚɛɥɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ 

 
3407,73

0,11 1
120,4 225 1,1

ɪɪɫɭɦ

n y c

N

A R 
   

 
 ɩɪɨɱɧɨɫɬɶ ɩɥɚɫɬɢɧɵ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ 

ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 89 %. ɍɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɩɥɚɫɬɢɧɵ ɫ ɰɟɥɶɸ ɷɤɨɧɨɦɢɢ 
ɫɬɚɥɢ ɧɟ ɹɜɥɹɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦ, ɬ.ɤ. ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɧɢɠɟɧɢɟ 
ɬɨɥɳɢɧɵ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɣ ɤɨɪɪɨɡɢɢ.  

 
Ɋɚɫɱɟɬ ɫɬɨɣɤɢ (ɪɚɫɩɨɪɤɢ) ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 
 
ɋɬɨɣɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɟɠɞɭ ɩɨɹɫɚɦɢ, ɦɨɝɭɬ ɩɨɬɟɪɹɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢɡ 

ɫɜɨɟɣ ɩɥɨɫɤɨɫɬɢ. ɍɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɨɣɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

. .,
ɫɬ

ɮ ɫ
ɫɬ

N
R

A
           (2.8.2.18) 

 
ɝɞɟ Nɫɬ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ, ɤɇ; 

Rɮ.c. – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɮɚɧɟɪɵ ɫɠɚɬɢɸ, ɤɉɚ; 
Aɫɬ – ɩɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɫɬɨɣɤɢ, ɦ2; φ - ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1). 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɮɚɧɟɪɵ, ɤɉɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

. . . . ,А
ɮ ɫ ɮ ɫ ɞɥ iR R m m    ,                 (2.8.2.19) 
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ɝɞɟ RА
ɮ.c. – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɮɚɧɟɪɵ ɢɡ ɞɪɟɜɟɫɢɧɵ 

ɥɢɫɬɜɟɧɧɢɰɵ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɢɥɵ ɜɞɨɥɶ ɧɚɪɭɠɧɵɯ ɫɥɨɟɜ, RА
ɮ.c. = 26000 ɤɉɚ; 

mɞɥ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.4), mɞɥ = 1; 
ɉmi – ɩɪɨɢɡɜɟɞɟɧɢɟ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɉmi = 1. 

 
 
 
 
1 
 
 
 
 
 
 
2 
 
 
 
 
 
3 
 
 
 
 
 
 
4 
 
  

Ɋɢɫɭɧɨɤ 2.8.2.7 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɬɨɣɤɚɯ Nx, ɤɇ/ɦ2 
 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ Nɫɬ, ɤɇ, ɫɠɢɦɚɸɳɚɹ ɫɬɨɣɤɭ, ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɚ 

ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ ɜ ɫɬɨɣɤɟ (ɪɢɫ. 2.8.2.7), 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚ ɫɟɱɟɧɢɟ ɷɥɟɦɟɧɬɚ ɫɬɨɣɤɢ Aɫɟɝɦ.ɫɬ, ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
ɫɟɝɦɟɧɬɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, ɫɠɢɦɚɸɳɢɯ ɫɬɨɣɤɭ (ɩɥɨɳɚɞɶ 
ɨɩɢɪɚɧɢɹ ɧɚ ɫɬɨɣɤɭ): 

 

.max . . .max .4 ,ɫɬ ɫɬ ɫɟɝɦ ɫɬ ɫɬ ɫɬN N A N A          (2.8.2.20) 
 

ɝɞɟ Nɫɬ.max – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɫɟɝɦɟɧɬɟ (ɩɨ ɦɨɞɭɥɸ), 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɟɝɦɟɧɬɚ, Nɫɬ.max = 510,549 ɤɇ/ɦ2; 

Aɫɟɝɦ.ɫɬ. – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɟɝɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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. . ,ɫɟɝɦ ɫɬ ɞ ɫɬA b t            (2.8.2.21) 
 

ɝɞɟ bɞ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.3), bɞ = 165 ɦɦ; 
tɫɬ – ɬɨɥɳɢɧɚ ɫɬɨɣɤɢ, tɫɬ = 21 ɦɦ; 
Aɫɬ – ɩɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ ɫɬɨɣɤɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
 

. . . 4ɫɬ ɫɟɝɦ ɫɬA A           (2.8.2.22) 
 
Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɫɟɝɦɟɧɬɚ, ɦɦ2, ɧɚɢɦɟɧɶɲɢɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ 

ɫɬɨɣɤɢ, ɦɦ4 ɢ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ, ɦɦ: 
 

2
. 21 165 3465 .ɫɟɝɦ ɫɬ ɫɬ ɞA t b ɦɦ      

 
3 3

44 165 4 21
509355 .

12 12
ɞ ɫɬb t

J ɦɦ   
     

 

.

509355
6,062 .

4 3465 4ɫɟɝɦ ɫɬ

J
r ɦɦ

A
  

 
 

 
Ƚɢɛɤɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

0 ,ɪɫɬl

r





           (2.8.2.23) 

 
ɝɞɟ lɪɫɬ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ (ɜɵɫɨɬɚ) ɫɬɨɣɤɢ, lɪɫɬ = 566 ɦɦ. 

 
0 566 1

93,4.
6,06

ɪɫɬl

r




 
    

 
ɉɪɢ ɝɢɛɤɨɫɬɢ ɪɚɫɤɨɫɚ λ > 70 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 2
,

A


                (2.8.2.24) 

 
ɝɞɟ A = 2500 ɞɥɹ ɮɚɧɟɪɵ; 

Ȝ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.2.23). 
 

2 2

2500
0,287.

93,4

A


    
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ɉɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɧɚ ɫɬɨɣɤɭ, ɦ2, ɢ ɪɚɫɱɟɬɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ, 
ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɫɬɨɣɤɭ, ɪɚɜɧɵ 

 
6 2

. . 4 3465 10 4 0,014 .ɫɬ ɫɟɝɦ ɫɬA A ɦ       
 

.max . 528,639 0,014 7,401 .ɫɬ ɫɬ ɫɬN N A ɤɇ      
 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɮɚɧɟɪɵ ɪɚɜɧɨ 
 

. . . . 26000 1 1 26000 .А
ɮ ɫ ɮ ɫ ɞɥ iR R m m ɤɉɚ        

 

. .

7,401
1842 26000

0,287 0,014
ɫɬ

ɮ ɫ
ɫɬ

N ɤɉɚ R ɤɉɚ
A

    


  

 ⟹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɨɣɤɢ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɜɟɧ 93 %. 

 
Ɋɚɫɱɟɬ ɫɬɨɣɤɢ (ɪɚɫɩɨɪɤɢ) ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ɋɬɨɣɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɟɠɞɭ ɩɨɹɫɚɦɢ, ɦɨɝɭɬ ɩɨɬɟɪɹɬɶ ɩɪɨɱɧɨɫɬɶ ɩɪɢ 

ɰɟɧɬɪɚɥɶɧɨɦ ɫɠɚɬɢɢ. ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

. .,
ɫɬ

ɮ ɫ
ɫɬ

N
R

A
           (2.8.2.25) 

ɝɞɟ Nɫɬ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.2.18); 
Aɫɬ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.2.18); 
Rɮ.ɫ. – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.2.18). 

 

. .

7,401
528,6 26000

0,014
ɫɬ

ɮ ɫ
ɫɬ

N ɤɉɚ R ɤɉɚ
A

       

 ⟹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɪɨɱɧɨɫɬɶ ɫɬɨɣɤɢ ɨɛɟɫɩɟɱɟɧɚ. 
ȼɵɩɨɥɧɢɦ ɩɟɪɟɪɚɫɱɟɬ ɫɯɟɦɵ ɫ ɭɱɟɬɨɦ ɧɨɜɵɯ ɫɟɱɟɧɢɣ. ɋɪɚɜɧɟɧɢɟ 

ɢɡɦɟɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥ. 14. 

Ⱥɧɚɥɢɡɢɪɭɹ ɬɚɛɥɢɰɭ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɣ 
ɪɚɫɱɟɬɧɵɯ ɭɫɢɥɢɣ ɜɟɫɶɦɚ ɧɟɡɧɚɱɢɬɟɥɶɧɵ ɢ ɧɟ ɩɪɟɜɵɲɚɸɬ ɡɚɩɚɫɨɜ ɩɪɨɱɧɨɫɬɢ, 
ɠɟɫɬɤɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɫɱɟɬɚɯ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɬɨɪɧɚɹ 
ɩɪɨɜɟɪɤɚ ɜɫɟɯ ɭɫɥɨɜɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ.  
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Ɍɚɛɥɢɰɚ 14 – ɋɪɚɜɧɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɭɫɢɥɢɣ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɫɟɱɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 
Ʌɉɉ ɞɨ 

ɩɟɪɟɪɚɫɱɟɬɚ 
Ʌɉɉ ɩɨɫɥɟ 
ɩɟɪɟɪɚɫɱɟɬɚ ∆, % 

1 2 3 4 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, ɦɦ, ɨɬ 
ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ1 

-27,693 -27,43 0,950 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, ɦɦ, ɨɬ 
ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2 

-28,23 -27,969 0,925 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɜɟɪɯɧɟɦ 
ɩɨɹɫɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, 
ɤɇ/ɦ2 

-2888,322 -2850,141 1,322 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ 
ɧɢɠɧɟɦ ɩɨɹɫɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ 
ɧɚɝɪɭɡɨɤ ɋ2, ɤɇ/ɦ2 

2327,921 2315,413 0,537 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫɠɢɦɚɸɳɢɟ 
ɭɫɢɥɢɹ ɜ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɟ, 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ 
ɩɨɹɫɚ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, ɤɇ/ɦ2 

-2888,322 -2700,044 6,519 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɲɚɪɧɢɪɧɨ-
ɧɟɩɨɞɜɢɠɧɨɣ ɨɩɨɪɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ 
ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, ɨɬ 
ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, ɤɇ/ɦ2 

2109,096 2135,949 1,257 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɪɟɡɵɜɚɸɳɟɣ 
ɫɢɥɵ Qy, ɤɇ, ɜ ɬɪɭɛɟ ɩɪɢ ɲɚɪɧɢɪɧɨ-
ɧɟɩɨɞɜɢɠɧɨɣ ɨɩɨɪɟ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ 
ɋ2 

7,42 7,5 1,067 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɪɚɫɤɨɫɚɯ 
ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, ɇ 

-2388,033 -2753,058 -15,286 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ 
ɪɚɫɤɨɫɚɯ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, ɇ 

2929,63 3215,678 -9,764 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɰɟɧɬɪɚɯ ɫɬɨɟɤ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, 
ɤɇ/ɦ2 

-528,639 -453,961 14,126 

 

2.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɞɨɛɢɹ ɞɥɹ ɭɦɟɧɶɲɟɧɧɨɣ 
ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɨɞɟɥɢ 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟɦ ɧɚɡɵɜɚɟɬɫɹ ɡɚɦɟɳɟɧɢɟ ɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɞɪɭɝɢɦ ɫ ɰɟɥɶɸ 
ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɚɠɧɟɣɲɢɯ ɫɜɨɣɫɬɜɚɯ ɨɛɴɟɤɬɚ-ɨɪɢɝɢɧɚɥɚ ɫ ɩɨɦɨɳɶɸ 
ɨɛɴɟɤɬɚ-ɦɨɞɟɥɢ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɵɱɧɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɧɚɬɭɪɧɨɦ ɨɛɴɟɤɬɟ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɥɢɛɨ 
ɨɩɚɫɧɨ. 

Ɏɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɭɫɬɚɧɨɜɤɚ, ɜ ɤɨɬɨɪɨɣ 
ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɨɥɧɨɟ ɢɥɢ ɧɟɩɨɥɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɮɢɡɢɱɟɫɤɨɟ ɩɨɞɨɛɢɟ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɨɞɟɥɢ ɦɨɠɧɨ 
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ɩɨɥɭɱɚɬɶ ɜɫɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɞɥɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɬɭɪɧɨɝɨ 
ɨɛɴɟɤɬɚ ɭɦɧɨɠɟɧɢɟɦ ɧɚ ɦɚɫɲɬɚɛɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. Ɏɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɧɚɬɭɪɧɨɝɨ ɨɛɴɟɤɬɚ ɫɜɨɢɦɢ ɪɚɡɦɟɪɚɦɢ, ɧɨ ɩɪɨɰɟɫɫɵ, 
ɫɨɜɟɪɲɚɸɳɢɟɫɹ ɜ ɧɟɣ, ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɪɨɰɟɫɫɨɜ, 
ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɧɚɬɭɪɟ (ɬɨ ɟɫɬɶ ɷɬɨ ɤɨɩɢɹ ɮɢɡɢɱɟɫɤɢ ɪɟɚɥɶɧɨɣ ɫɢɫɬɟɦɵ). 

Ʉɪɢɬɟɪɢɢ ɩɨɞɨɛɢɹ ɩɪɨɰɟɫɫɚ ɦɨɝɭɬ ɛɵɬɶ ɧɚɣɞɟɧɵ, ɟɫɥɢ ɢɡɜɟɫɬɧɨ ɟɝɨ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɢɥɢ ɯɨɬɹ ɛɵ ɬɚ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɨɣ ɜ 
ɞɚɧɧɨɣ ɡɚɞɚɱɟ ɢ ɜ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɦɨɠɧɨ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɢɡɭɱɚɟɦɨɟ ɹɜɥɟɧɢɟ 
[10]. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɩɨɞɨɛɢɹ ɹɜɥɟɧɢɟ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ 
ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɹɜɥɟɧɢɸ ɜɬɨɪɨɣ ɝɪɭɩɩɵ [11] – ɹɜɥɟɧɢɹ, ɢɡɭɱɟɧɧɨɝɨ ɧɚɫɬɨɥɶɤɨ, 
ɱɬɨ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɥɢɲɶ ɩɟɪɟɱɢɫɥɢɬɶ ɮɢɡɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ, 
ɫɭɳɟɫɬɜɟɧɧɵɟ ɞɥɹ ɞɚɧɧɨɝɨ ɹɜɥɟɧɢɹ. Ɍɚɤɨɜɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɹɜɥɹɸɬɫɹ: 

 Ʌɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ, ɩɨɞɨɛɢɟ ɤɨɬɨɪɵɯ ɜɵɪɚɠɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɨɛɢɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
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ɩɨɞ ɥ

ɧ ɧ ɧ ɞ ɦ ɞ ɦ

L B H t b
k

L B H t b
                (2.9.1) 

 
ɝɞɟ L, B ɢ H – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɬɭɪɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ; 

Lɧ, Bɧ ɢ Hɧ – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ; 
tɞ ɢ bɞ – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɤɨɧɫɬɪɭɤɰɢɢ 

ɧɚɬɭɪɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ; 
tɞ.ɦ ɢ bɞ.ɦ – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɭɦɟɧɶɲɟɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ; 
 Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɝɢɛɵ; 
 Ɇɚɤɫɢɦɚɥɶɧɵɟ ɭɫɢɥɢɹ. 
Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜ ɩ. 2.4, ɨɩɪɟɞɟɥɹɸɳɟɣ ɩɪɨɜɟɪɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɢɬɵ 

ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɠɟɫɬɤɨɫɬɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɤɪɢɬɟɪɢɟɦ 
ɩɨɞɨɛɢɹ ɹɜɥɹɟɬɫɹ ɤɪɢɬɟɪɢɣ ɨɞɢɧɚɤɨɜɨɣ ɠɟɫɬɤɨɫɬɢ [12]: 
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ɦ

f f

L L
                (2.9.2) 

 
ɝɞɟ f ɢ fɧ– ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɝɢɛɵ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɬɭɪɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɢ 
ɭɦɟɧɶɲɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

L ɢ Lɧ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.9.1). 
ɇɚɡɧɚɱɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɨɛɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɧɚɬɭɪɧɵɯ 
ɢɫɩɵɬɚɧɢɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɢɱɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɨɞɨɛɢɹ ɪɚɜɟɧ kɩɨɞ.ɥ = 3,33. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɚɡɦɟɪɵ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ 
ɛɭɞɭɬ ɫɨɫɬɚɜɥɹɬɶ: ɞɥɢɧɚ Lɧ = 1,8 ɦ, ɲɢɪɢɧɚ Bɧ = 0,4 ɦ, ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɜɵɫɨɬɚ  
Hɧ = 0,18 ɦ. ɋɟɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 12ɯ50 ɦɦ (ɪɟɣɤɢ). ɋɟɱɟɧɢɟ ɪɚɫɤɨɫɨɜ 
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25ɯ25 ɦɦ. Ɍɨɥɳɢɧɚ ɫɬɨɟɤ tɫɬ.ɧ = 21 ɦɦ ɜɵɛɪɚɧɚ ɛɟɡ ɩɪɢɜɹɡɤɢ ɤ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɩɨɞɨɛɢɹ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ (ɭɞɨɛɫɬɜɚ ɤɪɟɩɥɟɧɢɹ ɤ 
ɩɨɹɫɚɦ).  

ɋɨɜɦɟɳɚɹ ɮɨɪɦɭɥɵ (2.9.1) ɢ (2.9.2), ɜɵɜɟɞɟɦ ɫɥɟɞɭɸɳɟɟ ɫɨɨɬɧɨɲɟɧɢɟ: 
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              (2.9.3) 

 
Ɂɧɚɹ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɬɭɪɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ 

ɪɚɜɟɧ f = Zmax = -28,021 ɦɦ (ɫɦ. ɩ. 2.2), ɧɚɣɞɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ 
ɭɦɟɧɶɲɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɮɨɪɦɭɥɵ (2.9.3): 
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ɉɪɨɜɟɪɢɦ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɩɪɨɝɧɭɬɶɫɹ ɧɚ ɜɟɥɢɱɢɧɭ, ɪɚɜɧɭɸ 

ɫɭɦɦɟ ɩɨɥɨɜɢɧɵ ɜɟɥɢɱɢɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɜɵɝɢɛɚ (ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ  
f0.ɦ = Hɦ / 2 = 180 / 2 = 90 ɦɦ) ɢ ɜɟɥɢɱɢɧɵ ɧɚɣɞɟɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɝɢɛɚ ɩɨ 
ɚɧɚɥɨɝɢɢ ɫ ɩ. 2.5: ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.5.2) ɧɚɣɞɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɩɪɨɝɢɛ, ɧɚ ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɧɚ ɩɪɨɝɧɭɬɶɫɹ ɪɟɣɤɚ ɬɨɥɳɢɧɨɣ tɞ.ɦ = 12 ɦɦ ɢɡ ɬɨɝɨ ɠɟ 
ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɢ ɞɨɫɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɧɚɬɭɪɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ: 
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 
  

 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɪɟɣɤɢ 

ɬɨɥɳɢɧɨɣ tɞ.ɦ = 12 ɦɦ, ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɨɝɨ ɨɧɚ ɫɥɨɦɚɟɬɫɹ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɪɢɬɟɪɢɟɦ ɩɨɞɨɛɢɹ ɩɪɢ ɩɪɢɧɹɬɨɦ ɧɚɱɚɥɶɧɨɦ ɜɵɝɢɛɟ f0.ɦ = 90 ɦɦ ɷɥɟɦɟɧɬɵ ɩɨɹɫɚ 
ɞɨɥɠɧɵ ɩɪɨɝɧɭɬɶɫɹ ɧɚ | fɦ | = 8,41 ɦɦ, ɬɨ ɟɫɬɶ ɫɭɦɦɚɪɧɵɣ ɩɪɨɝɢɛ ɪɚɜɟɧ 

 
. 0. max. max.90 8,41 98,41 109,7ɫɭɦ ɦ ɦ ɦ ɦf f Z ɦɦ f ɦɦ        

 ⟹ ɷɥɟɦɟɧɬɵ ɩɨɹɫɨɜ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɧɟ ɫɥɨɦɚɸɬɫɹ ɤɚɤ ɩɪɢ 
ɧɚɱɚɥɶɧɨɦ ɜɵɝɢɛɟ, ɬɚɤ ɢ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɝɢɛɟ ɨɬ ɧɚɢɦɟɧɟɟ ɜɵɝɨɞɧɨɣ 
ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, ɡɚɞɚɧɧɨɦ ɩɨ ɤɪɢɬɟɪɢɸ ɩɨɞɨɛɢɹ. 

Ɂɚɞɚɞɢɦ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɉɄ SCAD, 
ɨɬɦɚɫɲɬɚɛɢɪɨɜɚɜ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɦɨɞɟɥɢ ɧɚɬɭɪɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɫ 

ɦɚɫɲɬɚɛɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
.

1 1
0,3

3,33ɩɨɞ ɥ

k
k

    ɢ ɩɪɢɧɹɜ ɧɨɜɵɟ ɫɟɱɟɧɢɹ 

ɷɥɟɦɟɧɬɨɜ. ɉɟɪɟɫɱɢɬɚɟɦ ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɤɢ, ɦɨɞɟɥɢɪɭɸɳɟɣ ɧɚɱɚɥɶɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɣɤɚɯ ɢɡ-ɡɚ ɢɯ ɧɚɱɚɥɶɧɨɝɨ ɢɡɝɢɛɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɮɨɪɦɭɥɨɣ (2.1.2), ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɣɞɹ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɪɟɣɤɢ ɩɨ 
ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.1.3): 
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Ɂɚɞɚɞɢɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɤɚɤ 

ɡɚɝɪɭɠɟɧɢɟ, ɩɪɢɜɟɞɹ ɧɚɝɪɭɡɤɭ ɢɡ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɞɥɢɧɟ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ 
ɩɥɨɳɚɞɢ:  

 
2 2

50 ./ 47,407 / 0,05 948 / 0,948 / .ɦ ɞ ɦq q b ɇ ɦ ɤɇ ɦ      
 
Ɂɧɚɱɟɧɢɟ ɧɚɝɪɭɡɤɢ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚ ɩɥɨɳɚɞɶ, ɧɟ ɢɡɦɟɧɢɥɨɫɶ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɧɚɝɪɭɡɤɨɣ, ɦɨɞɟɥɢɪɭɸɳɟɣ ɧɚɱɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ 
ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɦɨɞɟɥɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɫ ɢɡɦɟɧɟɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɪɚɡɦɟɪɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɦɟɧɢɥɚɫɶ ɩɥɨɳɚɞɶ ɞɟɣɫɬɜɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ, 
ɧɨ ɟɟ ɡɧɚɱɟɧɢɟ ɨɫɬɚɥɨɫɶ ɬɟɦ ɠɟ. 

ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɮɨɪɦɭɥɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɢɛɚ ɞɥɹ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɣ 
ɢ ɭɦɟɧɶɲɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɜɟɞɹ ɜ ɧɢɯ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɨɛɢɹ. Ɂɚɩɢɲɟɦ 
ɮɨɪɦɭɥɭ (2.1.1) ɞɥɹ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɣ ɩɥɢɬɵ: 

 
/ 45

,
384

ɤɇ ɦ
nq l

f
E J

 


 
               (2.9.4) 

 
ɝɞɟ lɩ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.1); 

qɤɇ/ɦ – ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɞɥɢɧɟ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ 
ɩɥɢɬɵ; 

E – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.1); 
J – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.1), ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.1.3). 

Ɉɛɴɟɞɢɧɢɦ ɮɨɪɦɭɥɵ (2.9.4) ɢ (2.1.3): 
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             (2.9.5) 

 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (2.9.1), ɡɚɩɢɲɟɦ ɫɥɟɞɭɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɹ: 
 

.

.

,
n ɩɨɞ ɦ

ɞ ɩɨɞ ɞ ɦ

ɞ ɩɨɞ ɞ ɦ

l k l

b k b

t k t

 
  
  

              (2.9.6) 

 
ɝɞɟ lɦ, bɞ.ɦ ɢ tɞ.ɦ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɢɧɚ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, ɲɢɪɢɧɚ ɢ ɜɵɫɨɬɚ ɟɝɨ 
ɫɟɱɟɧɢɹ. 
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ɉɨɞɫɬɚɜɢɦ ɫɨɨɬɧɨɲɟɧɢɹ (2.9.6) ɜ ɭɪɚɜɧɟɧɢɟ (2.9.5): 
 

/ 4 4 / 4
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.
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q l k q l
f

E k t k b E t b

      
 

       
         (2.9.7) 

 
ɉɪɢɜɟɞɟɦ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ ɞɥɢɧɟ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɣ ɩɥɢɬɵ ɧɚɝɪɭɡɤɭ 

qɤɇ/ɦ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ ɩɥɨɳɚɞɢ ɧɚɝɪɭɡɤɭ 
2/ɤɇ ɦq : 

 
2/ / / .ɤɇ ɦ ɤɇ ɦ

ɞq q b                (2.9.8) 
 
Ɂɚɩɢɲɟɦ ɭɪɚɜɧɟɧɢɟ, ɚɧɚɥɨɝɢɱɧɨɟ (2.9.5), ɞɥɹ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ: 
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ɞ ɦ ɞ ɦ

q l
f

E t b

  


  
             (2.9.9) 

 
ɝɞɟ /ɤɇ ɦ

ɦq  – ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɞɥɢɧɟ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ 
ɩɥɢɬɵ; 

lɦ, bɞ.ɦ ɢ tɞ.ɦ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.9.6). 
ɉɪɢɜɟɞɟɦ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ ɞɥɢɧɟ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɧɚɝɪɭɡɤɭ 

/ɤɇ ɦ
ɦq  ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ ɩɥɨɳɚɞɢ ɧɚɝɪɭɡɤɭ 

2/ɤɇ ɦ
ɦq : 

 
2/ /

./ .ɤɇ ɦ ɤɇ ɦ
ɦ ɞ ɦq q b             (2.9.10) 

 
ɉɪɢɪɚɜɧɹɟɦ ɮɨɪɦɭɥɵ (2.9.8) ɢ (2.9.10) ɢ ɩɨɞɫɬɚɜɢɦ ɫɨɨɬɧɨɲɟɧɢɟ (2.9.6): 
 

/ /
. ./ ( ) /ɤɇ ɦ ɤɇ ɦ
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ɢɥɢ 
 

/ / .ɤɇ ɦ ɤɇ ɦ
ɦ ɩɨɞq q k              (2.9.11) 

 
ɉɨɞɫɬɚɜɢɦ ɮɨɪɦɭɥɭ (2.9.11) ɜ (2.9.7): 
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ɢɥɢ, ɫ ɭɱɟɬɨɦ ɮɨɪɦɭɥɵ (2.9.9), 
 

.ɦ ɩɨɞf f k              (2.9.12) 
 



73 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɚ ɞɨɤɚɡɚɧɚ ɩɪɚɜɢɥɶɧɨɫɬɶ ɮɨɪɦɭɥɵ (2.9.2). 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɤɢ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɩɥɨɳɚɞɢ ɷɥɟɦɟɧɬɚ, ɧɟ 
ɢɡɦɟɧɢɬɫɹ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɞɨɛɢɹ. 
ɂɡɦɟɧɢɬɫɹ ɥɢɲɶ ɩɥɨɳɚɞɶ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. ɇɟ ɢɡɦɟɧɹɬɫɹ ɡɧɚɱɟɧɢɹ 
ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɧɚɝɪɭɡɤɢ ɨɬ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ ɢ ɧɚɝɪɭɡɤɢ, 
ɦɨɞɟɥɢɪɭɸɳɟɣ ɧɚɱɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɷɬɢ ɧɚɝɪɭɡɤɢ ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ 
ɩɥɨɳɚɞɢ ɷɥɟɦɟɧɬɨɜ. ɂɡɦɟɧɢɬɫɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɢɬɵ, ɤɚɤ 
ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɨɛɴɟɦɭ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɱɟɦ ɧɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɩɥɢɬɵ ɛɵɥɢ 
ɢɡɦɟɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɞɨɛɢɹ, ɚ ɥɢɲɶ ɬɟ, ɤɨɬɨɪɵɟ 
ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɧɚ ɟɟ ɠɟɫɬɤɨɫɬɶ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɧɟɤɨɬɨɪɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, 
ɫɜɹɡɚɧɧɚɹ ɫ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɪɚɛɨɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɪɬɨɬɪɨɩɧɨɫɬɶɸ 
ɦɚɬɟɪɢɚɥɨɜ. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɞɨɛɢɹ ɛɭɞɟɦ ɧɚɯɨɞɢɬɶ ɞɥɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɬɚɤ 
ɤɚɤ ɢɦɟɧɧɨ ɟɟ ɞɟɣɫɬɜɢɟ ɛɭɞɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶɫɹ ɜ ɢɫɩɵɬɚɧɢɹɯ. 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɨ 2-ɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɩɨɞɛɢɪɚɹ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɨɛɢɹ ɩɨ ɧɚɝɪɭɡɤɟ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɢ ɞɨɛɢɜɚɹɫɶ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɢɛɚ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɧɚ Zmax.ɦ = fɦ = 8,406 ɦɦ. ȼ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ ɧɚɡɧɚɱɢɦ ɷɥɟɦɟɧɬɚɦ ɫɟɱɟɧɢɹ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɩɨɞɨɛɢɹ ɥɢɧɟɣɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: 

 Ⱦɥɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɫɟɱɟɧɢɟ 12ɯ50 ɦɦ; 
 Ⱦɥɹ ɫɬɨɟɤ tɫɬ.ɦ = 6 ɦɦ; 
 Ⱦɥɹ ɪɚɫɤɨɫɨɜ ɫɟɱɟɧɢɟ 6ɯ15 ɦɦ; 
 Ⱦɥɹ ɩɨɩɟɪɟɱɧɨɝɨ ɫɬɟɪɠɧɹ ɫɟɱɟɧɢɟ ɤɪɭɝɥɨɣ ɬɪɭɛɵ 12ɯ1 ɦɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.9.1. 
 
 
 

 
 
 

 
Ɋɢɫɭɧɨɤ 2.9.1 – ȼɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɨɬ 

ɞɟɣɫɬɜɢɹ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2  ɫ ɭɦɟɧɶɲɟɧɧɵɦɢ ɫɟɱɟɧɢɹɦɢ ɩɨ kɩɨɞ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɞɨɛɢɹ ɩɨ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɨɦ 1 

 
ɉɨɥɭɱɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɪɚɜɟɧ -8,461 ɦɦ, ɱɬɨ ɛɨɥɶɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɢɛɚ, ɧɚɣɞɟɧɧɨɝɨ ɩɨ ɮɨɪɦɭɥɟ (2.9.3), ɧɚ 0,055 ɦɦ. 
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ɉɨɝɪɟɲɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 8,461 8,4063
100% 0,65%.

8,461


     ɉɨɝɪɟɲɧɨɫɬɶ 

ɦɢɧɢɦɚɥɶɧɚ. 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɧɚɡɧɚɱɢɦ ɷɥɟɦɟɧɬɚɦ ɩɥɢɬɵ ɫɟɱɟɧɢɹ, ɩɪɢɧɹɬɵɟ 

ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ: 
 ɋɟɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 12ɯ50 ɦɦ; 
 ɋɟɱɟɧɢɟ ɫɬɨɟɤ tɫɬ.ɦ = 21 ɦɦ; 
 ɋɟɱɟɧɢɟ ɪɚɫɤɨɫɨɜ 25ɯ25 ɦɦ; 
 ɋɟɱɟɧɢɟ ɩɨɩɟɪɟɱɧɨɝɨ ɫɬɟɪɠɧɹ – ɫɬɚɥɶɧɚɹ ɲɩɢɥɶɤɚ d12 ɦɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.9.2. 
 
 
 

 
 

 
Ɋɢɫɭɧɨɤ 2.9.2 – ȼɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɨɬ 

ɞɟɣɫɬɜɢɹ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2  ɫ ɩɪɢɧɹɬɵɦɢ ɫɟɱɟɧɢɹɦɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɩɨɞɨɛɢɹ ɩɨ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɨɦ 1 

 
ɉɨɥɭɱɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɪɚɜɟɧ -9,93 ɦɦ, ɱɬɨ ɛɨɥɶɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɢɛɚ, ɧɚɣɞɟɧɧɨɝɨ ɩɨ ɮɨɪɦɭɥɟ (2.9.3), ɧɚ 1,5 ɦɦ. ɉɨɝɪɟɲɧɨɫɬɶ 

ɫɨɫɬɚɜɥɹɟɬ 9,93 8,4063
100% 15%.

9,93


      

ɇɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɢɬɶ ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɢɛɚ ɧɚ 
15%, ɞɥɹ ɷɬɨɝɨ ɧɚɡɧɚɱɢɦ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɟ ɩɨɧɢɠɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 
0,85 (ɪɢɫ. 2.9.3), ɢ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɜ ɬɪɟɬɶɟɦ ɩɪɢɛɥɢɠɟɧɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.9.4. 

 

 
Ɋɢɫɭɧɨɤ 2.9.3 – Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɫ ɩɨɧɢɠɚɸɳɢɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɞɥɹ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
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ɉɨɥɭɱɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɪɚɜɟɧ -8,527 ɦɦ, ɱɬɨ ɛɨɥɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɨɝɢɛɚ, ɧɚɣɞɟɧɧɨɝɨ ɩɨ ɮɨɪɦɭɥɟ (2.9.3), ɧɚ 0,12 ɦɦ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 8,527 8,4063
100% 1%.

8,527


     Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ 

ɷɥɟɦɟɧɬɨɜ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɞɟɦ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ ɩɨɧɢɠɚɸɳɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɥɹ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɢ. ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɤɢ ɤ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɬɚɤɠɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ 
ɭɱɟɬɨɦ ɷɬɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ. 

 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 2.9.4 – ȼɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ 

ɨɬ ɋ2 ɫ ɩɪɢɧɹɬɵɦɢ ɫɟɱɟɧɢɹɦɢ ɢ kɩɨɞ = 1 
 

2.10 ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɠɟɫɬɤɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɭɦɟɧɶɲɟɧɧɨɣ 
ɦɨɞɟɥɢ 

ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ Nx, ɤɇ/ɦ2, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ 
ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɜ ɉɄ SCAD ɩɨ 1-ɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɩɪɢ 
ɞɟɣɫɬɜɢɢ ɧɚɢɦɟɧɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2 ɫ ɭɱɟɬɨɦ 
ɩɨɧɢɠɚɸɳɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.10.1. 

 
ɉɪɨɜɟɪɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɠɚɬɨ-ɢɡɨɝɧɭɬɨɝɨ ɷɥɟɦɟɧɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨ 
ɚɧɚɥɨɝɢɢ ɫ ɩ. 2.3 ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɚɦ (2.3.1-2.3.14).  

 
20,012 0,05 0,0006 .ɛɪ ɞ ɞF t b ɦ      
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Ɋɢɫɭɧɨɤ 2.10.1 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ Nx, ɤɇ/ɦ2, ɜ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɩɪɢ 

ɞɟɣɫɬɜɢɢ ɋ2 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 2.10.1 | Nxc | = 2981,332 ɤɇ/ɦ2, ɬɨɝɞɚ 
 

2981,332 0,0006 1,79 .ɫ xɫ ɛɪN N F ɤɇ       

/ 19,5 1 1 19,5 .А
c ɫ ɞɥ i mR R m ɉm Ɇɉɚ       

 
19,5 1 1 19,5 .А

И И ɞɥ iR R m ɉm Ɇɉɚ       
 

2 20,05 0,012 30,0000012 .
6 6
ɞ ɞ

ɛɪ
b t

W ɦ
    

 
127200 10

0,0035 .
0,0006

ɦ

ɛɪ

J
r ɦ

F


    

 
0 0,36 0,65

67,55,
0,0035

ɪl

r




 
    

ɝɞɟ lɪ– ɫɜɨɛɨɞɧɚɹ ɞɥɢɧɚ ɱɚɫɬɢ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ (ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɪɚɫɩɨɪɤɚɦɢ), ɦ. 
 

2 2
67,55

1 1 0,8 0,635.
100 100

a
            

   
 

 
1,79

1 1 0,759.
0,635 19500 0,0006

ɫ

c ɛɪ

N

R F



    

 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 2.10.2-2.10.5 ɨɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɢɡɝɢɛɚɸɳɢɣ 
ɦɨɦɟɧɬ M ɜ ɫɟɱɟɧɢɢ, ɦɨɦɟɧɬ Ɇɞ, ɤɨɷɮɮɢɰɢɟɧɬ kɮ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɷɩɸɪɵ 
ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɧɚ ɭɱɚɫɬɤɟ lp, ɢ ɤɨɷɮɮɢɰɢɟɧɬ φɦ ɞɥɹ ɢɡɝɢɛɚɟɦɵɯ 
ɷɥɟɦɟɧɬɨɜ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 

 
 
 
 
 

 
 

 

 
Ɋɢɫɭɧɨɤ 2.10.2 – ɉɨɥɹ My ɜ ɩɨɹɫɚɯ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2, 

ɤɇɦ/ɦ 

 
Ɋɢɫɭɧɨɤ 2.10.3 – ɉɨɥɹ My ɜ ɩɨɹɫɚɯ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɨɬ ɤɨɦɛɢɧɚɰɢɢ 

ɋ2, ɤɇɦ/ɦ, ɜɢɞ ɫɜɟɪɯɭ, ɢ ɫɟɤɭɳɚɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɩɸɪ ɧɚɩɪɹɠɟɧɢɣ ɜɞɨɥɶ ɧɟɟ 

 
Ɋɢɫɭɧɨɤ 2.10.4 – ɗɩɸɪɵ My ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2, ɤɇɦ/ɦ, ɜɞɨɥɶ ɫɟɤɭɳɟɣ 
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Ɋɢɫɭɧɨɤ 2.10.5 – Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ kɮ ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɬɨɥɶɤɨ ɩɨ 

ɤɨɧɰɚɦ ɭɱɚɫɬɤɚ lp 
 

0,011 0,05 0,00055 .ɭ ɞM M b ɤɇɦ      

 
0,00055

0,000651 .
0,85Ⱦ

M
M ɤɇɦ


    

 
1,13 (0,12 0,02 ) 1,13 0,55 (0,12 0,02 0,55) 1,19,ɮk              

 

ɝɞɟ 0,008
0,55

0,014
      [8, ɬɚɛɥ. ȿ.1]. 

 
2 20,05

140 140 1,19 96,37.
0,36 0,012Ɇ ɮ

ɪ

b
k

l h
     


 

 
2

1,79 0,000651
0,241 1

0,635 19500 0,0006 96,37 19500 0,0000012

n

Ⱦc

c ɛɪ Ɇ И ɛɪ

MN

R F R W 
                  

  

 ⇒ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɠɚɬɨɝɨ ɷɥɟɦɟɧɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 76 %. 

 
 
ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ 
 
ɋ ɜɜɟɞɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɞɨɛɢɹ ɥɢɧɟɣɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɤɪɢɬɟɪɢɹ 

ɩɨɞɨɛɢɹ ɠɟɫɬɤɨɫɬɢ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɜ ɩ. 2.3 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
[7, ɬɚɛɥ. Ⱦ.1], ɢɡɦɟɧɢɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɨɞɨɛɢɹ, ɬ.ɟ. 

 
1800

[ ] 9 .
200 200

ɦlf ɦɦ     

 
ɋɪɚɜɧɢɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɨɬ 

ɤɨɦɛɢɧɚɰɢɢ ɋ2 (ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ) (ɪɢɫ. 2.9.4) ɢ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.3.15): 
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max 8,527 [ ] 9Z ɦɦ f ɦɦ     ɠɟɫɬɤɨɫɬɶ ɩɥɢɬɵ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ 
ɠɟɫɬɤɨɫɬɢ ɪɚɜɟɧ 6 %. 

  
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ σɯ 

 
Ɋɚɫɱɟɬ ɫɠɚɬɨ-ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɩɨ 1-ɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 

ɫɨɫɬɨɹɧɢɸ ɜɵɩɨɥɧɹɟɦ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.3.16), ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ, 
ɧɚɣɞɟɧɧɵɟ ɜɵɲɟ: 

 
1,79 0,000651

3526 3,53 19,5
0,0006 0,0000012

Ⱦɫ
ɫ

ɪɚɫɱ ɪɚɫɱ

MN ɤɉɚ Ɇɉɚ R Ɇɉɚ
F W

         

 ⇒ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ 
ɫɨɫɬɚɜɥɹɟɬ 82 %. 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɧɢɠɧɟɝɨ ɩɨɹɫɚ  
 

Ɋɚɫɱɟɬ ɪɚɫɬɹɧɭɬɨ-ɢɡɝɢɛɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɩɨ 1-ɨɦɭ 
ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɜɵɩɨɥɧɹɟɦ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.3.17). Ɋɚɫɱɟɬɧɨɟ 
ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚɣɞɟɦ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.3.18) ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɪɢɫ. 2.10.1: 

 
3098,321 0,0006 1,86 .ɪ xɪ ɛɪN N F ɤɇ      

 
1,86 0,000651 9,4815

3372 3,37 9,48
0,0006 0,0000012 19,5

ɪ Ⱦ ɪ
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ɪɚɫɱ ɪɚɫɱ И
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ɤɉɚ Ɇɉɚ R Ɇɉɚ

F W R


      


 

 ⇒ ɩɪɨɱɧɨɫɬɶ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ 
ɫɨɫɬɚɜɥɹɟɬ 64 %. 

2.11 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ 

ɑɟɪɬɟɠɢ ɩɥɚɧɚ ɢ ɝɥɚɜɧɨɝɨ ɜɢɞɚ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɫ 
ɭɤɚɡɚɧɢɟɦ ɪɚɫɱɟɬɧɵɯ ɭɡɥɨɜ ɢ ɢɯ ɭɜɟɥɢɱɟɧɧɵɦɢ ɢɡɨɛɪɚɠɟɧɢɹɦɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
Ʌɢɫɬɚɯ 5-6 Ƚɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ (ɉɪɢɥɨɠɟɧɢɟ ɀ).  

 
2.11.1 Ɉɩɨɪɧɵɣ ɭɡɟɥ 

Ɉɩɨɪɧɵɣ ɭɡɟɥ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ 
ɜɵɝɥɹɞɢɬ ɚɧɚɥɨɝɢɱɧɨ ɨɩɨɪɧɨɦɭ ɭɡɥɭ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ ɫɤɜɨɡɧɨɝɨ ɫɬɟɪɠɧɹ ɢ ɩɨ ɞɥɢɧɟ 
ɨɝɪɚɧɢɱɟɧɵ ɩɨɫɬɚɧɨɜɤɨɣ ɝɚɟɤ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɨɣ ɭɩɨɪɨɜ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɛɨɥɬɨɜ ɧɚ ɬɨɪɰɟ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.11.1.1. 
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Ɋɢɫɭɧɨɤ 2.11.1.1 – ɋɯɟɦɚ ɭɡɥɚ ɨɩɢɪɚɧɢɹ: 

1 – ɷɥɟɦɟɧɬɵ ɩɨɹɫɨɜ; 2 – ɝɧɭɬɵɟ ɩɥɚɫɬɢɧɵ; 3 – ɫɬɚɥɶɧɚɹ ɲɩɢɥɶɤɚ ɧɚ ɬɨɪɰɟ 
ɩɥɢɬɵ 

 
Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɩ. 2.8 ɢ ɮɨɪɦɭɥɚɦɢ 

(2.8.1.1)-(2.8.1.4). 
Ɋɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ T ɧɚ ɨɞɢɧ ɲɨɜ ɫɩɥɚɱɢɜɚɧɢɹ (ɭɫɥɨɜɧɵɣ 

ɫɪɟɡ), ɤɇ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɧɚɝɟɥɹ ɩɪɢ ɫɦɹɬɢɢ ɜ ɫɪɟɞɧɢɯ ɷɥɟɦɟɧɬɚɯ ɪɚɜɧɚ 
 

0,75 0,75 1,2 0,5 0,45 .T cd ɤɇ      
 

ɝɞɟ c = tɞ.ɦ = 1,2 ɫɦ – ɬɨɥɳɢɧɚ ɫɪɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ (ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ); 
d = 0,5 ɫɦ – ɞɢɚɦɟɬɪ ɧɚɝɟɥɹ. 

Ɋɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ T ɧɚ ɨɞɢɧ ɲɨɜ ɫɩɥɚɱɢɜɚɧɢɹ (ɭɫɥɨɜɧɵɣ 
ɫɪɟɡ), ɤɇ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɧɚɝɟɥɹ ɩɪɢ ɟɝɨ ɢɡɝɢɛɟ ɪɚɜɧɚ 

 
2 2 2 2

2 2

2,2 0,025 2,2 0,5 0,025 0,1 0,55025

3,1 3,1 0,5 0,55 .

T d a ɤɇ
T d ɤɇ

       


   
 

 
ɝɞɟ a =0,1 ɫɦ – ɬɨɥɳɢɧɚ ɤɪɚɣɧɟɝɨ ɷɥɟɦɟɧɬɚ (ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ). 

Ɂɚ ɪɚɫɱɟɬɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɝɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 
ɧɚɢɦɟɧɶɲɭɸ ɢɡ ɧɚɣɞɟɧɧɵɯ: 

 
min 0,45 .T T ɤɇ    

 
Ɋɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ N ɧɚɣɞɟɦ ɚɧɚɥɨɝɢɱɧɨ ɮɨɪɦɭɥɟ (2.8.1.4) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɪɢɫ. 2.11.1.2: 
 

max 2047,295 0,0006 1,23 .x ɛɪN N F ɤɇ      
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Ɋɢɫɭɧɨɤ 2.11.1.2 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ 

ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɨɣ ɫɜɹɡɢ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ, ɤɇ/ɦ2 

 
ɑɢɫɥɨ ɧɚɝɟɥɟɣ ɜ ɫɨɟɞɢɧɟɧɢɢ ɧɚɣɞɟɦ ɚɧɚɥɨɝɢɱɧɨ ɮɨɪɦɭɥɟ (2.8.1.3): 

 
1,23

2 .
0,45 2ɧ

ɲ

N
n ɲɬ

T n
   

 
 ɩɪɢ ɩɨɫɬɚɧɨɜɤɟ ɧɚɝɟɥɟɣ (ɛɨɥɬɨɜ) ɜ ɤɨɥɢɱɟɫɬɜɟ, 

ɪɚɜɧɨɦ 4 ɲɬ. > 2 ɲɬ., ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɫɦɹɬɢɢ ɨɛɟɫɩɟɱɟɧɚ.  
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɨɩɨɪɧɨɦ ɭɡɥɟ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɪɚɫɫɬɚɧɨɜɤɢ ɭɡɥɨɜ ɧɟɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɦ. 
ɬɚɛɥ. 18 [8], ɛɵɥɨ ɪɟɲɟɧɨ ɩɪɨɜɟɫɬɢ ɢɫɩɵɬɚɧɢɟ ɭɡɥɚ ɫ ɛɨɥɬɨɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ. ɋɯɟɦɚ ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɨɩɢɫɚɧɵ ɜ ɩ. 3.1. 

 
Ɋɚɫɱɟɬ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɧɚ ɰɟɧɬɪɚɥɶɧɨɟ ɪɚɫɬɹɠɟɧɢɟ 
 
Ɋɚɫɱɟɬ ɫɬɚɥɶɧɨɣ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɦ 

ɪɚɫɬɹɠɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.8.1.5). Ɉɫɥɚɛɥɟɧɧɨɟ 
ɫɟɱɟɧɢɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.11.1.3. 

 

 
Ɋɢɫɭɧɨɤ 2.11.1.3 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɥɚɛɥɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ 
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ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɟɬɬɨ, ɨɫɥɚɛɥɟɧɧɨɝɨ ɛɨɥɬɚɦɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ 
ɫ ɮɨɪɦɭɥɨɣ (2.8.1.6): 

 
' 22 (0,001 (0,5 2 0,005)) 0,00008 .n ɩɥ ɩɥA t b ɦ         

 
1,23

0,062 1
0,00008 225000 1,1n y c

N

A R 
   

 
 ɩɪɨɱɧɨɫɬɶ ɩɥɚɫɬɢɧɵ 

ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 94 %. 
 

Ɋɚɫɱɟɬ ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ ɧɚ ɫɦɹɬɢɟ ɛɨɥɬɚɦɢ 
 
Ɋɚɫɱɟɬ ɤɪɚɣɧɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚɤɨɧɟɱɧɢɤɚ (ɝɧɭɬɨɣ ɩɥɚɫɬɢɧɵ) ɫ ɩɪɟɞɟɥɨɦ 

ɬɟɤɭɱɟɫɬɢ ɞɨ 400 Ɇɉɚ ɧɚ ɫɦɹɬɢɟ ɛɨɥɬɚɦɢ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ Ⱥ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɚɦɢ (2.8.1.7)-(2.8.1.10): 

 
0,4 / 0,2 0,4 10 / 5 0,2 1.b a d         

 
1,6 1,6 345000 552000 .bp uR R ɤɉɚ     

 
552000 0,005 (0,001 2) 1 1,1 6,072 .bp bp b b cN R d t ɤɇ              

 
1,23

0,31 6,072
4 bp

N ɤɇ N ɤɇ
n
      ɩɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ 

ɫɦɹɬɢɟ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 95 %. 
 
Ɋɚɫɱɟɬ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɪɟɡ ɛɨɥɬɨɜ 
 
Ⱦɥɹ ɛɨɥɬɨɜ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ 5.6 ɪɚɫɱɟɬ ɧɚ ɫɪɟɡ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ 

ɫ ɮɨɪɦɭɥɚɦɢ (2.8.1.11)-(2.8.1.13): 
 

2 2 23,14 0,0025 0,00001963 .b bA R ɦ     
 

210000 0,00001963 2 1 1,1 9,07 .bs bs b s b cN R A n ɤɇ             
 

1,23
0,31 9,07

4 bs

N ɤɇ N ɤɇ
n
      ɩɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ 

ɫɪɟɡ ɛɨɥɬɨɜ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 97 %. 
 
Ɋɚɫɱɟɬ ɲɩɢɥɶɤɢ ɧɚ ɫɞɜɢɝ (ɫɪɟɡ) 
 
ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɪɚɫɱɟɬɨɦ ɩɨɩɟɪɟɱɧɨɣ ɬɪɭɛɵ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɩɥɢɬɵ 

ɩɨɤɪɵɬɢɹ ɧɚ ɫɞɜɢɝ (ɫɪɟɡ), ɪɚɫɫɱɢɬɚɟɦ ɲɩɢɥɶɤɭ: ɡɚɞɚɞɢɦ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɩɨ 
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ɚɧɚɥɨɝɢɢ ɫ ɪɢɫ. 2.8.1.8 ɢ ɩɪɢɥɨɠɢɦ ɧɚ ɧɟɟ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɧɚɝɪɭɡɤɭ 
ɨɬ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ (ɪɢɫ. 2.8.1.4). Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɭɫɢɥɢɣ ɨɬ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 
ɞɥɹ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 15. 

 

 
Ɋɢɫɭɧɨɤ 2.11.1.4 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɨɬ ɩɨɹɫɨɜ Nx, ɤɇ/ɦ2, 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɫɟɱɟɧɢɟ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɩɨɩɟɪɟɱɧɭɸ ɲɩɢɥɶɤɭ ɲɚɪɧɢɪɧɨ-
ɧɟɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ 

 
Ɍɚɛɥɢɰɚ 15 – Ɋɚɫɱɟɬ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɞɥɹ ɛɚɥɨɱɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɲɩɢɥɶɤɢ 

№ 
ɷɥɟɦɟɧɬɚ 

Nxi, ɤɇ/ɦ2 α, ɝɪɚɞ ɋos α 

ɉɪɨɟɤɰɢɹ Nxi 
ɧɚ 

ɝɨɪɢɡɨɧɬɚɥɶ, 
ɤɇ/ɦ2 

qi, ɤɇ/ɦ 

1 2 3 4 5 6 

557 
-853,209 11 0,982 -837,851 -10,054 
-836,023 11 0,982 -820,975 -9,852 

568 
3090,599 11 0,982 3034,968 36,420 
2269,87 11 0,982 2229,012 26,748 

649 
-841,888 11 0,982 -826,734 -9,921 
-829,678 11 0,982 -814,744 -9,777 
257,323 11 0,982 252,691 3,032 

660 
2202,442 11 0,982 2162,798 25,954 
1551,902 11 0,982 1523,968 18,288 

741 
-832,32 11 0,982 -817,338 -9,808 
-818,775 11 0,982 -804,037 -9,648 

752 
1745,37 11 0,982 1713,953 20,567 
1089,2 11 0,982 1069,594 12,835 

833 
-814,315 11 0,982 -799,657 -9,596 
-798,852 11 0,982 -784,473 -9,414 

844 
996,852 11 0,982 978,909 11,747 
257,323 11 0,982 252,691 3,032 

ɉɪɢɦɟɱɚɧɢɹ: ɝɪ. 3 – ɭɝɨɥ ɧɚɤɥɨɧɚ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɤ ɝɨɪɢɡɨɧɬɚɥɢ; 
ɝɪ. 6 – ɩɪɨɟɤɰɢɹ Nxi ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ, ɭɦɧɨɠɟɧɧɚɹ ɧɚ ɬɨɥɳɢɧɭ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ tɞ. 
Ɍ.ɤ. ɉɄ SCAD ɜɵɞɚɟɬ ɭɫɢɥɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɫɬɧɵɯ ɨɫɟɣ ɷɥɟɦɟɧɬɨɜ, ɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɝɪɚɮɭ 2 ɭɦɧɨɠɢɬɶ ɧɚ ɝɪɚɮɭ 4. 
 
Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɛɵɥɚ ɡɚɞɚɧɚ ɜ ɉɄ SCAD (ɪɢɫ. 2.11.1.5): ɫɟɱɟɧɢɟ ɛɚɥɤɢ ɛɵɥɨ 

ɩɪɢɧɹɬɨ, ɤɚɤ ɞɥɹ ɚɪɦɚɬɭɪɵ ɤɥɚɫɫɚ Ⱥ400 ɞɢɚɦɟɬɪɨɦ d12 ɦɦ. ɇɚɝɪɭɡɤɚ ɨɬ ɭɫɢɥɢɣ 
ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɚ ɩɨɫɬɨɹɧɧɨɣ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɵɦ ɀf = 1. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2.11.1.6-2.11.1.7. 
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Ɋɢɫɭɧɨɤ 2.11.1.5 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɣ ɲɩɢɥɶɤɢ ɲɚɪɧɢɪɧɨ-

ɧɟɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ 
 

 
Ɋɢɫɭɧɨɤ 2.11.1.6 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ Ɇ, ɤɇɦ, ɜ ɲɩɢɥɶɤɟ ɨɬ ɭɫɢɥɢɣ ɩɨɹɫɨɜ 

 

 

 
Ɋɢɫɭɧɨɤ 2.11.1.7 – ɗɩɸɪɚ ɩɨɩɟɪɟɱɧɵɯ ɫɢɥ Q, ɤɇ, ɜ ɲɩɢɥɶɤɟ ɨɬ ɭɫɢɥɢɣ ɩɨɹɫɨɜ, ɢ 

ɫɟɱɟɧɢɟ ɜ ɬɨɱɤɟ ɞɟɣɫɬɜɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ ɫ ɭɤɚɡɚɧɢɟɦ 
ɧɚɩɪɚɜɥɟɧɢɹ ɟɟ ɞɟɣɫɬɜɢɹ 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɫɟɱɟɧɢɹ ɲɩɢɥɶɤɢ ɧɚ ɫɪɟɡ (ɫɞɜɢɝ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 

ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɚɦɢ (2.8.1.14)-(2.8.1.15). ɉɪɢ ɷɬɨɦ ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ 
ɩɨɥɭɫɟɱɟɧɢɹ ɲɩɢɥɶɤɢ ɪɚɜɟɧ S = 56,55 ɦɦ3, ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ J = 1017,876 
ɦɦ4, tw = d = 12 ɦɦ, Ryn = 235 Ɇɉɚ ɞɥɹ ɫɬɚɥɢ ɤɥɚɫɫɚ ɋ235. 
 

0,58 235
129,81 .

1,05sR Ɇɉɚ
    

 
(1,6 1,6) 1000 3200 .yQ ɇ      

 
3200 56,55

0,11 1
1017,876 12 129,81 1

y

w s c

Q S

J t R 
 

   
     

 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɵ ɧɚ ɫɞɜɢɝ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 89 %. 
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Ɋɚɫɱɟɬ ɲɩɢɥɶɤɢ ɧɚ ɫɦɹɬɢɟ 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɲɩɢɥɶɤɢ ɧɚ ɫɦɹɬɢɟ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɚɦɢ (2.8.2.16)-

(2.8.1.22) ɢ ɪɢɫ. 2.8.1.9. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ 
ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɨɣ ɫɜɹɡɢ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ, ɤɇ/ɦ2, ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫ. 2.11.1.8, ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɲɚɪɧɢɪɧɨ-
ɩɨɞɜɢɠɧɨɣ ɫɜɹɡɢ - ɧɚ ɪɢɫ. 2.11.1.9. 

 

 
Ɋɢɫɭɧɨɤ 2.11.1.8 - Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɩɨɹɫɚɯ 

ɜɨɡɥɟ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɨɣ ɫɜɹɡɢ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ 
 

  
Ɋɢɫɭɧɨɤ 2.11.1.9 - Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɩɨɹɫɚɯ 

ɜɨɡɥɟ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɨɣ ɫɜɹɡɢ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ 
 

 
,ɜɩɨяɫ

ɫɦ ɫɦ ɞA t b           (2.8.1.16) 
 
ɝɞɟ ɜɩɨяɫ

ɫɦA  – ɩɥɨɳɚɞɶ ɫɦɹɬɢɹ ɨɬ ɷɥɟɦɟɧɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, ɦɦ2; 
tɫɦ – ɜɵɫɨɬɚ ɞɟɣɫɬɜɢɹ ɫɠɢɦɚɸɳɟɣ ɫɢɥɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 2.8.1.6 ɭɫɥɨɜɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 2 ɦɦ; 
bɞ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.2); 

,
2

ɧɩɨяɫ ɬ
ɫɦ ɞ

D
A b


            (2.8.1.17) 

 
ɝɞɟ ɧɩɨяɫ

ɫɦA  – ɩɥɨɳɚɞɶ ɫɦɹɬɢɹ ɨɬ ɷɥɟɦɟɧɬɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ, ɦɦ2; 
Dɬ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦɦ; 
bɞ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.2). 
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ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɟɟ ɷɥɟɦɟɧɬɨɜ 
ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

max ,c
lpɜɩɨяɫ

ɫɦ

N
R

A
                 (2.8.1.18) 

 
ɝɞɟ Rlp – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ, Ɇɉɚ; 

ɜɩɨяɫ
ɫɦA   - ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.16); 

Ncmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ, ɇ. 
ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɟɟ ɷɥɟɦɟɧɬɨɜ 

ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

max ,p
lpɧɩɨяɫ

ɫɦ

N
R

A
              (2.8.1.19) 

 
ɝɞɟ Rlp – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.18); 

ɜɩɨяɫ
ɫɦA   - ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.8.1.16); 

Npmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ, ɇ. 
Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛɵ ɧɚ ɫɦɹɬɢɟ Rlp ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

0,5
,un

lp
m

R
R


           (2.8.1.20) 

 
ɝɞɟ Run – ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ, ɤɉɚ, ɞɥɹ ɫɬɚɥɢ ɤɥɚɫɫɚ ɋ235  
Run = 360 Ɇɉɚ; 

γm – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ, γm = 1,05. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

max max ,1000 ɪɚɫɩɪ
ɫ c ɛɪN N F           (2.8.1.21) 

 
ɝɞɟ max

ɪɚɫɩɪ
cN  - ɪɚɫɱɟɬɧɨɟ ɫɠɢɦɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɩɨ ɩɥɨɳɚɞɢ 

ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, ɤɇ/ɦ2 (ɪɢɫ. 2.11.1.9);  
Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɦ2. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

max max ,1000 ɪɚɫɩɪ
ɪ ɪ ɛɪN N F           (2.8.1.22) 

 
ɝɞɟ max

ɪɚɫɩɪ
ɪN  - ɪɚɫɱɟɬɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɨɩɨɪɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɩɨ 

ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɧɢɠɧɟɝɨ ɩɨɹɫɚ, ɤɇ/ɦ2 (ɪɢɫ. 2.11.1.8);  
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Fɛɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.1), ɦ2. 
 

 
2

. 2 50 100 .ɜɩɨяɫ
ɫɦ ɫɦ ɞ ɦA t b ɦɦ      

 

max max1000 100 ,295 0,0006 120 2047 28,377 .ɪɚɫɩɪ
ɫ c ɛɪN ɇN F       

 
0,5 0,5 360

171,43 .
1,05

un
lp

m

R
R Ɇɉɚ




    

 

max 1228,377
12,28 171,43

100
c

lpɜɩɨяɫ
ɫɦ

N Ɇɉɚ R Ɇɉɚ
A

      ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɵ ɧɚ 

ɫɦɹɬɢɟ ɷɥɟɦɟɧɬɚɦɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 93 %. 
 

2
.

3,14 12
50 942,48 .

2 2
ɧɩɨяɫ ɲɩиɥɶɤи
ɫɦ ɞ ɦ

D
A b ɦɦ 

      

 

max max1000 1000 3098,321 0,0006 1859 .ɪɚɫɩɪ
ɪ ɪ ɛɪN N ɇF       

 

max 1589
1,97 171,43

942,48
p

lpɧɩɨяɫ
ɫɦ

N
Ɇɉɚ R Ɇɉɚ

A
      ɩɪɨɱɧɨɫɬɶ ɬɪɭɛɵ ɧɚ 

ɫɦɹɬɢɟ ɷɥɟɦɟɧɬɚɦɢ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɚ.  
 
Ɋɚɫɱɟɬ ɲɩɢɥɶɤɢ ɧɚ ɢɡɝɢɛ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɲɩɢɥɶɤɭ ɧɚ ɢɡɝɢɛ (ɪɢɫ. 2.11.1.4) ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ 

(2.8.1.23): 
 

max 0,12
0,44 1

0,0000012 225000 1ɬ y c

M

W R 
  

   
 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. Ɂɚɩɚɫ 

ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 56 %.  
 
2.11.2 ɍɡɟɥ ɤɪɟɩɥɟɧɢɹ ɪɚɫɤɨɫɨɜ 

ȼ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɤɪɟɩɥɟɧɢɟ ɪɚɫɤɨɫɨɜ 
ɩɪɢ ɩɨɦɨɳɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɛɪɭɫɤɨɜ: ɪɚɫɤɨɫ ɤɪɟɩɢɬɫɹ ɤ ɛɪɭɫɤɚɦ ɩɪɢ ɩɨɦɨɳɢ 
ɫɚɦɨɪɟɡɨɜ ɱɟɪɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɫɜɟɪɥɟɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ, ɪɚɜɧɵɦ 
2/3 ɞɢɚɦɟɬɪɚ ɫɚɦɨɪɟɡɚ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɤɚɥɵɜɚɧɢɹ, ɚ ɛɪɭɫɤɢ ɤɪɟɩɹɬɫɹ ɫɚɦɨɪɟɡɚɦɢ 
ɤ ɫɬɨɣɤɚɦ. Ɉɫɢ ɪɚɫɤɨɫɨɜ, ɫɬɨɟɤ ɢ ɩɨɹɫɨɜ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɨɞɧɨɣ ɬɨɱɤɟ. ɍɡɟɥ 
ɨɩɢɪɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2.11.2.1. 
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Ɋɚɫɱɟɬ ɪɚɫɤɨɫɚ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 
 
Ɋɚɫɱɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɰɟɧɬɪɚɥɶɧɨ-ɫɠɚɬɨɝɨ ɪɚɫɤɨɫɚ ɰɟɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɚɦɢ (2.8.2.1)-(2.8.2.2), ɚ ɬɚɤɠɟ ɮɨɪɦɭɥɨɣ 
(2.1.3), (2.3.13) ɢ (2.3.12). ɉɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ N ɜ ɪɚɫɤɨɫɚɯ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɋ2  

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫ ɭɤɚɡɚɧɢɟɦ ɞɥɢɧ ɪɚɫɤɨɫɨɜ ɩɨ ɢɯ ɨɫɹɦ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 
2.11.2.3. ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɫɜɨɛɨɞɧɚɹ ɞɥɢɧɚ ɪɚɫɤɨɫɚ, ɜ ɤɨɬɨɪɨɦ ɞɟɣɫɬɜɭɸɬ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ, ɪɚɜɧɚ lp = 388 ɦɦ. 

 

 
Ɋɢɫɭɧɨɤ 2.11.2.1 – ɍɡɟɥ ɤɪɟɩɥɟɧɢɹ ɪɚɫɤɨɫɨɜ ɤ ɫɬɨɣɤɚɦ ɩɨɹɫɨɜ: 

1 – ɷɥɟɦɟɧɬɵ ɩɨɹɫɨɜ; 2 – ɫɬɨɣɤɚ; 3 – ɪɚɫɤɨɫɵ; 4 – ɛɪɭɫɤɢ 
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Ɋɢɫɭɧɨɤ 2.11.2.2 – ɉɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ N, ɇ, ɜ ɪɚɫɤɨɫɚɯ ɨɬ ɞɟɣɫɬɜɢɹ 

ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2 

 
Ɋɢɫɭɧɨɤ 2.11.2.3 – Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ 

 
2

. . . 25 25 625 .p ɦ p ɦ p ɦA b h ɦɦ     

 
3 3

. . 425 25
32552,1 .

12 12
p ɦ p ɦb h

J ɦɦ
 

     

 
32552,1

2,22 .
625p

J
r ɦɦ

A
    

 
0

max

388 1
53,76 200

7,22
ɪl

r


 

 
       ɭɫɥɨɜɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ. 

 
Ⱦɥɹ λ < 70 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(2.3.10): 
 

2 2
53,76

1 1 0,8 0,769.
100 100

a
            

   
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302,615
0,63 19,5

0,769 625
ɪc

c
ɪ

N
Ɇɉɚ R Ɇɉɚ

A
    


 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ.  
 
Ɋɚɫɱɟɬ ɪɚɫɤɨɫɚ ɧɚ ɫɦɹɬɢɟ ɜ ɥɨɛɨɜɨɦ ɭɩɨɪɟ 
 
Ɋɚɫɤɨɫ ɜ 4-ɨɦ ɫɟɤɬɨɪɟ ɩɪɢɦɵɤɚɟɬ ɤ ɩɪɚɜɨɣ ɫɬɨɣɤɟ ɥɨɛɨɜɵɦ ɭɩɨɪɨɦ ɩɨɞ 

ɭɝɥɨɦ 28° ɤ ɷɥɟɦɟɧɬɭ ɧɢɠɧɟɝɨ ɩɨɹɫɚ. ɉɪɨɜɟɪɤɚ ɧɚ ɫɦɹɬɢɟ ɩɨɞ ɭɝɥɨɦ ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɚɦɢ (2.8.2.3)-(2.8.2.5), ɝɞɟ Npp - ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɪɚɫɤɨɫɟ (ɪɢɫ. 2.11.2.2), Npp = 338,075 ɇ. 

 
2

1 13 25 325 .ɪA b h ɦɦ      

 

33

90

19,5
14,5 .

19,5
1 1 sin (28 )1 1 sin

4,5

А
ɫɦ

ɫɦ А
ɫɦ

А
ɫɦ

R
R Ɇɉɚ

R

R




  

              

 

 
Cos( ) 338,075 Cos(28 )

0,92 14,5
325

ɪɪ
ɫɦ

ɫɦ

N
Ɇɉɚ R Ɇɉɚ

A 

  
    ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ, ɩɪɨɱɧɨɫɬɶ ɪɚɫɤɨɫɚ ɧɚ ɫɦɹɬɢɟ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ 
94 %. 

 

 
Ɋɢɫɭɧɨɤ 2.11.2.4 – ɍɡɟɥ ɩɪɢɦɵɤɚɧɢɹ ɪɚɫɤɨɫɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɫɦɢɧɚɸɳɢɦ 

ɭɫɢɥɢɟɦ ɫ ɭɤɚɡɚɧɢɟɦ ɭɝɥɚ ɢ ɜɵɫɨɬɚ ɩɥɨɳɚɞɤɢ ɫɦɹɬɢɹ 
 

Ɋɚɫɱɟɬ ɪɚɫɤɨɫɚ ɧɚ ɫɦɹɬɢɟ ɫɚɦɨɪɟɡɨɦ 
 
ɋɚɦɨɪɟɡ (ɫɬɚɥɶɧɨɣ ɧɚɝɟɥɶ) ɜ ɬɨɪɰɟ ɪɚɫɤɨɫɚ, ɤɪɟɩɹɳɢɣ ɟɝɨ ɤ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɦɨɠɟɬ ɫɦɹɬɶ ɞɪɟɜɟɫɢɧɭ ɪɚɫɤɨɫɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɧɟɫɭɳɢɟ ɫɩɨɫɨɛɧɨɫɬɢ T 
ɧɚ ɨɞɢɧ ɲɨɜ ɫɩɥɚɱɢɜɚɧɢɹ (ɭɫɥɨɜɧɵɣ ɫɪɟɡ), ɤɇ, ɞɥɹ ɫɬɚɥɶɧɨɝɨ ɧɚɝɟɥɹ ɩɪɢ ɫɦɹɬɢɢ 
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ɜ ɤɪɚɣɧɢɯ ɷɥɟɦɟɧɬɚɯ ɢ ɩɪɢ ɟɝɨ ɢɡɝɢɛɟ ɫ ɪɚɫɱɟɬɧɵɦ ɫɦɢɧɚɸɳɢɦ ɭɫɢɥɢɟɦ, ɪɚɜɧɵɦ 
Npɪ = 338,075 ɇ = 0,34 ɤɇ. ɉɪɢɦɟɦ ɫɚɦɨɪɟɡ 3,5ɯ50 ɦɦ ɞɢɚɦɟɬɪɨɦ d = 0,35 ɦɦ ɢ 
ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɚɦɢ (2.8.2.6)-(2.8.2.8). 

 
0,55 0,55 2,5 0,35 0,48 ,T ɫd ɤɇ      

 
ɝɞɟ c = bp = 2,5 ɫɦ – ɲɢɪɢɧɚ ɫɟɱɟɧɢɹ ɪɚɫɤɨɫɚ. 

 
2 2 2 2

2 2

2,2 0,025 2,2 0,35 0,025 2,5 0,426

3,1 3,1 0,35 0,38 .

T d a ɤɇ
T d ɤɇ

       


   
 

 
Ɂɚ ɪɚɫɱɟɬɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɝɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 

ɧɚɢɦɟɧɶɲɭɸ ɢɡ ɧɚɣɞɟɧɧɵɯ: 
min 0,38 .T T ɤɇ   

 
0,34

1 .
0,38 1ɧ

ɲ

N
n ɲɬ

T n
   

 
ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɦɹɬɢɟ 

ɨɛɟɫɩɟɱɟɧɚ. 
Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɬɨɪɰɚ ɪɚɫɤɨɫɚ ɞɨ ɫɚɦɨɪɟɡɚ ɜɵɞɟɪɠɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɪɚɫɫɬɚɧɨɜɤɟ ɧɚɝɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ (ɬɚɛɥ. 18 [8]). 
 

Ɋɚɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɚɦɨɪɟɡɚɯ ɩɪɢ ɛɪɭɫɤɟ ɧɚ ɜɵɞɟɪɝɢɜɚɧɢɟ 
 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɛɪɭɫɨɤ, ɤ ɤɨɬɨɪɨɦɭ ɤɪɟɩɢɬɫɹ ɪɚɫɤɨɫ, ɩɪɢɜɢɧɱɟɧ ɤ ɫɬɨɣɤɟ 

ɩɪɢ ɩɨɦɨɳɢ ɫɚɦɨɪɟɡɨɜ. ɉɨ ɩ. 8.31 [8], ɪɚɫɱɟɬɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ 
ɜɵɞɟɪɝɢɜɚɧɢɟ ɨɞɧɨɝɨ ɫɚɦɨɪɟɡɚ (ɲɭɪɭɩɚ), ɡɚɜɢɧɱɟɧɧɨɝɨ ɜ ɞɪɟɜɟɫɢɧɭ (ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ – ɜ ɫɬɨɣɤɭ ɢɡ ɮɚɧɟɪɵ), ɇ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

. . . . 1 ,ɜ ɲ ɜ ɲ ɞɥ iT R d l m m                     (2.11.2.1) 

 
ɝɞɟ Rɜ.ɲ. – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɞɟɪɝɢɜɚɧɢɸ ɲɭɪɭɩɚ ɧɚ ɟɞɢɧɢɰɭ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɩɪɢɤɚɫɚɧɢɹ ɧɚɪɟɡɧɨɣ ɱɚɫɬɢ ɲɭɪɭɩɚ ɫ ɞɪɟɜɟɫɢɧɨɣ, ɞɥɹ ɜɨɡɞɭɲɧɨ-
ɫɭɯɨɣ ɞɪɟɜɟɫɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,5 Ɇɉɚ; 

d – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɧɚɪɟɡɧɨɣ ɱɚɫɬɢ ɲɭɪɭɩɚ, ɦɦ; 
l1 – ɞɥɢɧɚ ɧɚɪɟɡɧɨɣ ɱɚɫɬɢ ɲɭɪɭɩɚ, ɫɨɩɪɨɬɢɜɥɹɸɳɚɹɫɹ ɜɵɞɟɪɝɢɜɚɧɢɸ, ɦɦ; 
mɞɥ ɢ Πmi – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.3.4). 
ɉɪɢɦɟɦ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɛɪɭɫɤɨɜ ɫɚɦɨɪɟɡɵ 3,5ɯ60 ɦɦ, ɩɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ 

ɛɪɭɫɨɤ ɲɢɪɢɧɨɣ bɛɪɭɫɤɚ = 40 ɦɦ ɢ ɡɚɜɢɧɱɢɜɚɸɳɢɟɫɹ ɜ ɫɬɨɣɤɭ ɧɚ ɞɥɢɧɭ l1, ɪɚɜɧɭɸ 
 

1 60 40 20 ,ɲ ɛɪɭɫɤɚl l b ɦɦ       

 
ɝɞɟ lɲ = 60 ɦɦ – ɞɥɢɧɚ ɫɚɦɨɪɟɡɚ. 
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. . . . 1 1,5 3,14 3,5 20 1 1 329,9 .ɜ ɲ ɜ ɲ ɞɥ iT R d l m m ɇ              

 
ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɧɚ ɜɵɞɟɪɝɢɜɚɧɢɟ ɫɚɦɨɪɟɡɨɜ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 
 

. .

Cos( )
1,pp

ɜ ɲ ɲ

N

T n n




 
                  (2.11.2.2) 

 
ɝɞɟ Npp - ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɪɚɫɤɨɫɟ (ɪɢɫ. 2.11.2.2),  
Npp = 338,075 ɇ; α – ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɚɢɛɨɥɟɟ ɪɚɫɬɹɧɭɬɨɝɨ ɪɚɫɤɨɫɚ (ɪɢɫ. 2.11.2.4), α = 28°; 

Tɜ.ɲ. – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.11.2.1); 
n – ɤɨɥɢɱɟɫɬɜɨ ɫɚɦɨɪɟɡɨɜ, ɤɪɟɩɹɳɢɯ ɛɪɭɫɨɤ ɤ ɫɬɨɣɤɟ$ 
nɲ – ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɫɪɟɡɨɜ ɫɚɦɨɪɟɡɚ, ɤɪɟɩɹɳɟɝɨ ɛɪɭɫɨɤ, nɲ = 1. 

ɉɪɢɦɟɦ n = 2 ɲɬ. Ɍɨɝɞɚ 
 

. .

Cos( ) 338,075 Cos(28 )
0,45 1

329,9 2
pp

ɜ ɲ

N

T n

  
   

 
 ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɩɪɨɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɜɵɞɟɪɝɢɜɚɧɢɟ ɨɛɟɫɩɟɱɟɧɚ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ  
55 %. 

Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɤɪɨɦɨɤ ɛɪɭɫɤɚ ɞɨ ɫɚɦɨɪɟɡɚ ɜɵɞɟɪɠɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɪɚɫɫɬɚɧɨɜɤɟ ɧɚɝɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ (ɬɚɛɥ. 18 [8]). 

 
Ɋɚɫɱɟɬ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɚɦɨɪɟɡɚɯ ɩɪɢ ɛɪɭɫɤɟ ɧɚ ɫɪɟɡ 
 
ɉɪɨɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɚɦɨɪɟɡɚɯ ɧɚ ɫɪɟɡ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ: 
 

Sin( )
,pɪ

bs
ɲ

N
N

n n





        (2.11.2.3) 

 
ɝɞɟ Nɪɪ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.11.2.2); α – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.11.2.2); 

n – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.11.2.2); 
nɲ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.11.2.2); 
Nbs – ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɟ ɨɞɧɢɦ ɛɨɥɬɨɦ ɩɪɢ ɫɪɟɡɟ, ɇ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.8.2.14): 
 

(3,5) 210 9,62 1 1 1 2020 ,bs bs b s b cN R A n ɇ             

 
ɝɞɟ Ab(3,5) - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɚɦɨɪɟɡɚ ɛɪɭɬɬɨ, ɞɥɹ ɫɚɦɨɪɟɡɚ ɞɢɚɦɟɬɪɨɦ  

d = 3,5 ɦɦ Ab(3,5) = 9,62 ɦɦ2. 
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Sin( ) 338,075 Sin(28 )
79,36 2020

2 1
pɪ

bs
ɲ

N
ɇ N ɇ

n n

  
    

 
 ⟹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɪɨɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɫɪɟɡ ɨɛɟɫɩɟɱɟɧɚ. 

 
Ɋɚɫɱɟɬ ɫɬɨɣɤɢ (ɪɚɫɩɨɪɤɢ) ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɬɨɣɤɢ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɚɦɢ 

(2.8.2.18)-(2.8.2.24). ɋɬɨɣɤɢ ɜ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɫɞɟɥɚɧɵ ɢɡ ɬɨɝɨ ɠɟ 
ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɢ ɜ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ.  

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ Nɫɬ, ɤɇ, ɫɠɢɦɚɸɳɚɹ ɫɬɨɣɤɭ, ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɚ 
ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ ɜ ɫɬɨɣɤɟ (ɪɢɫ. 2.11.2.5), 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚ ɫɟɱɟɧɢɟ ɷɥɟɦɟɧɬɚ ɫɬɨɣɤɢ Aɫɟɝɦ.ɫɬ, ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
ɫɟɝɦɟɧɬɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, ɫɠɢɦɚɸɳɢɯ ɫɬɨɣɤɭ (ɩɥɨɳɚɞɶ 
ɨɩɢɪɚɧɢɹ ɧɚ ɫɬɨɣɤɭ): 

 

.max . . .max .4 ,ɫɬ ɫɬ ɫɟɝɦ ɫɬ ɫɬ ɫɬN N A N A          (2.8.2.20) 
 

ɝɞɟ Nɫɬ.max – ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɫɟɝɦɟɧɬɟ (ɩɨ ɦɨɞɭɥɸ), 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɟɝɦɟɧɬɚ, Nɫɬ.max = 249,596 ɤɇ/ɦ2; 

Aɫɟɝɦ.ɫɬ. – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɟɝɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

. . ,ɫɟɝɦ ɫɬ ɞ ɫɬA b t            (2.8.2.21) 
 

ɝɞɟ bɞ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.1.3), bɞ = 165 ɦɦ; 
tɫɬ – ɬɨɥɳɢɧɚ ɫɬɨɣɤɢ, tɫɬ = 21 ɦɦ; 
Aɫɬ – ɩɥɨɳɚɞɶ ɨɩɢɪɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɧɚ ɫɬɨɣɤɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
 

. . . 4ɫɬ ɫɟɝɦ ɫɬA A           (2.8.2.22) 
 
Ɉɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɫɟɝɦɟɧɬɚ, ɦɦ2, ɧɚɢɦɟɧɶɲɢɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ 

ɫɬɨɣɤɢ, ɦɦ4 ɢ ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ, ɦɦ: 
 

2
. . 21 50 1050 .ɫɟɝɦ ɫɬ ɫɬ ɞ ɦA t b ɦɦ      

 
3 3

4. 4 50 4 21
154350 .

12 12
ɞ ɦ ɫɬb t

J ɦɦ   
     

 

.

154350
6,062 .

4 1050 4ɫɟɝɦ ɫɬ

J
r ɦɦ

A
  

 
 

 
Ɉɩɪɟɞɟɥɢɦ ɝɢɛɤɨɫɬɶ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.8.2.23): 
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0 173 1
28,54.

6,06
ɪɫɬl

r




 
     

 
ɝɞɟ lɪɫɬ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ (ɜɵɫɨɬɚ) ɫɬɨɣɤɢ, lɪɫɬ = 173 ɦɦ. 

   
ɉɪɢ ɝɢɛɤɨɫɬɢ ɪɚɫɤɨɫɚ λ < 70 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.3.10): 
 

2 2
28,54

1 1 1 0,919,
100 100

a
            

   
 

ɝɞɟ a = 1 ɞɥɹ ɮɚɧɟɪɵ. 
 
 
 
1 
 
 
 
 
 
2 
 
 
 
 
 
3 
 
 
 
 
 
4 
 
  

 
Ɋɢɫɭɧɨɤ 2.11.2.5 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɬɨɣɤɚɯ Nx, ɤɇ/ɦ2 

 
6

.max . . 4 249,596 1050 10 4 0,262 .ɫɬ ɫɬ ɫɟɝɦ ɫɬN N A ɤɇ         
 

6 2
. . . 4 1050 10 4 0,0042 .ɫɬ ɫɟɝɦ ɫɬA A ɦ       
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. . . . 26000 1 1 26000 .А
ɮ ɫ ɮ ɫ ɞɥ iR R m m ɤɉɚ        

 

. .

0,262
68 26000

0,919 0,0042
ɫɬ

ɮ ɫ
ɫɬ

N ɤɉɚ R ɤɉɚ
A

    


  

 ⟹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɨɣɤɢ ɨɛɟɫɩɟɱɟɧɚ. 
 
Ɋɚɫɱɟɬ ɫɬɨɣɤɢ (ɪɚɫɩɨɪɤɢ) ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɬɨɣɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɮɨɪɦɭɥɨɣ (2.8.2.25): 
 

. .

0,262
62,4 26000

0,0042
ɫɬ

ɮ ɫ
ɫɬ

N ɤɉɚ R ɤɉɚ
A

       ⟹ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɪɨɱɧɨɫɬɶ ɫɬɨɣɤɢ ɨɛɟɫɩɟɱɟɧɚ. 
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3 Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

3.1 ɂɫɩɵɬɚɧɢɟ ɧɚɤɨɧɟɱɧɢɤɚ ɫ ɛɨɥɬɨɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɧɚ ɪɚɫɬɹɠɟɧɢɟ 

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɧɚɤɨɧɟɱɧɢɤɚ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ ɭɦɟɧɶɲɟɧɧɨɣ 
ɦɨɞɟɥɢ ɩɥɢɬɵ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɩɪɨɢɡɨɣɞɟɬ ɫɤɚɥɵɜɚɧɢɟ ɞɪɟɜɟɫɢɧɵ ɩɨ ɫɟɱɟɧɢɸ, ɨɫɥɚɛɥɟɧɧɨɦɭ ɛɨɥɬɚɦɢ. 
ɂɫɩɵɬɚɧɢɟ ɩɪɨɯɨɞɢɥɨ ɜ Ʌɚɛɨɪɚɬɨɪɧɨɦ ɤɨɪɩɭɫɟ ɋɎɍ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɋɯɟɦɚ ɢɫɩɵɬɚɧɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɦɚɫɫ ɫɬɪɨɩɨɜɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɩɪɢɜɟɞɟɧɚ ɧɚ Ʌɢɫɬɟ 12 Ƚɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ (ɩɪɢɥɨɠɟɧɢɟ ɀ) ɢ ɧɚ ɪɢɫ. 3.1.1.  

 

 
Ɋɢɫɭɧɨɤ 3.1.1 – ɋɯɟɦɚ ɢ ɮɨɬɨɝɪɚɮɢɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɧɚɤɨɧɟɱɧɢɤɚ ɩɨɞ 

ɧɚɝɪɭɡɤɨɣ 
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Ɂɚɝɪɭɠɟɧɢɟ ɩɪɨɢɫɯɨɞɢɥɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɪɚɡɦɟɪɚɦɢ 
100ɯ400ɯ600 ɦɦ ɦɚɫɫɨɣ 60 ɤɝ, ɚ ɬɚɤɠɟ ɩɨɥɧɨɬɟɥɵɦɢ ɝɥɢɧɹɧɵɦɢ ɤɢɪɩɢɱɚɦɢ 
ɫɪɟɞɧɟɣ ɦɚɫɫɨɣ 3,3 ɤɝ. ɇɚɝɪɭɠɟɧɢɟ ɩɪɨɢɫɯɨɞɢɥɨ ɫɬɭɩɟɧɱɚɬɨ (ɩɪɢɜɟɞɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɜɵɱɢɫɥɟɧɵ ɛɟɡ ɭɱɟɬɚ ɫɬɪɨɩɨɜ ɢ ɫɬɪɨɩɨɜɨɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ): 

1 ɫɬɭɩɟɧɶ – 1 ɩɥɢɬɚ = 60 ɤɝ; 
2 ɫɬɭɩɟɧɶ – 1 ɩɥɢɬɚ ɢ 3 ɤɢɪɩɢɱɚ = 60 + 3 ∙ 3,3 = 69,9 ɤɝ; 
3 ɫɬɭɩɟɧɶ – 1 ɩɥɢɬɚ ɢ 6 ɤɢɪɩɢɱɟɣ = 60 + 6 ∙ 3,3 = 79,8 ɤɝ; 
4 ɫɬɭɩɟɧɶ – 1 ɩɥɢɬɚ ɢ 9 ɤɢɪɩɢɱɟɣ = 60 + 9 ∙ 4,6 = 89,7 ɤɝ; 
5 ɫɬɭɩɟɧɶ – 1 ɩɥɢɬɚ ɢ 12 ɤɢɪɩɢɱɟɣ = 60 + 12 ∙ 4,6 = 99,6 ɤɝ; 
6 ɫɬɭɩɟɧɶ – 1 ɩɥɢɬɚ ɢ 15 ɤɢɪɩɢɱɟɣ = 60 + 12 ∙ 4,6 = 109,5 ɤɝ. 
Ⱦɚɥɟɟ ɫɬɭɩɟɧɢ ɩɨɜɬɨɪɹɥɢɫɶ: ɤɢɪɩɢɱɢ ɭɛɢɪɚɥɢɫɶ ɢ ɜɦɟɫɬɨ ɧɢɯ 

ɭɤɥɚɞɵɜɚɥɚɫɶ ɫɥɟɞɭɸɳɚɹ ɩɥɢɬɚ.  
ɉɨɫɥɟ ɡɚɝɪɭɠɟɧɢɹ ɤɚɠɞɨɣ ɫɬɭɩɟɧɶɸ ɫɨɟɞɢɧɟɧɢɟ ɜɵɞɟɪɠɢɜɚɥɨɫɶ ɜ ɬɟɱɟɧɢɟ 

2 ɦɢɧɭɬ. ɇɚɝɪɭɠɟɧɧɵɣ ɧɚɤɨɧɟɱɧɢɤ ɩɨɞɧɢɦɚɥɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɪɸɤɚ ɤɪɚɧ-ɛɚɥɤɢ 
ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɨɤɨɥɨ 300-400 ɦɦ (ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɧɟɡɚɩɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ 
ɧɚɤɨɧɟɱɧɢɤɚ ɜɨ ɜɪɟɦɹ ɜɵɞɟɪɠɢɜɚɧɢɹ). 

Ɋɚɡɪɭɲɟɧɢɟ ɩɪɨɢɡɨɲɥɨ ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɤ ɧɚɤɨɧɟɱɧɢɤɭ ɛɵɥɢ ɩɨɞɜɟɲɟɧɵ 6 
ɛɟɬɨɧɧɵɯ ɛɥɨɤɨɜ ɢ 3 ɤɢɪɩɢɱɚ (ɦɝɧɨɜɟɧɧɨ). ɋ ɭɱɟɬɨɦ ɦɚɫɫɵ ɫɬɪɨɩɨɜ ɨɛɳɚɹ 
ɧɚɝɪɭɡɤɚ ɧɚ ɧɚɤɨɧɟɱɧɢɤ ɫɨɫɬɚɜɢɥɚ 1 45 6 60 3 3,3 415,9 .ɤɝ       ɋɪɚɜɧɢɦ ɷɬɭ 
ɤɪɢɬɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ ɫ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɢ ɪɚɫɱɟɬɟ 
ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜ ɩ. 2.11.1. ɉɟɪɟɜɟɞɟɦ ɟɟ ɡɧɚɱɟɧɢɟ ɤ ɪɚɡɦɟɪɧɨɫɬɢ [ɤɇ]: 

 
415,9 9,81

4,07 1,29
1000crF ɤɇ N ɤɇ

      ɡɧɚɱɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ 

ɧɚɝɪɭɡɤɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɭɡɥɚ, ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɭɫɢɥɢɹ ɜ ɭɡɥɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɱɧɨɫɬɶ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ 
ɞɟɣɫɬɜɢɢ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɨɛɟɫɩɟɱɟɧɚ. 

3.2 ɐɟɥɢ, ɦɟɬɨɞɢɤɚ ɢ ɫɨɞɟɪɠɚɧɢɟ ɢɫɩɵɬɚɧɢɣ 

Ȼɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɰɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɭɦɟɧɶɲɟɧɧɨɣ 
ɦɨɞɟɥɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ: 

 ɍɫɬɚɧɨɜɢɬɶ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɱɢɫɥɟɧɧɵɦɢ ɪɚɫɱɟɬɚɦɢ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɪɢɬɟɪɢɹ ɩɨɞɨɛɢɹ; 

 ȼɵɹɜɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɧɹɬɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ; 

 Ɉɩɪɟɞɟɥɢɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ 
ɫɬɚɬɢɱɟɫɤɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɪɚɜɧɨ- ɢ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɚɯ; 

 ɂɡɭɱɢɬɶ ɯɚɪɚɤɬɟɪ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦɚɥɶɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɫɟɱɟɧɢɹɯ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ; 

 ɍɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱦɥɹ ɨɰɟɧɤɢ ɇȾɋ ɦɨɞɟɥɢ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɹ ɨɩɪɟɞɟɥɹɥɢ: 
 Ʌɢɧɢɸ ɩɪɨɝɢɛɨɜ ɧɢɠɧɟɝɨ ɩɨɹɫɚ; 
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 Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ, ɚ ɩɨ ɧɢɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɯɚɪɚɤɬɟɪɧɨɦ 
ɫɟɱɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɦɨɞɟɥɢ. 

Ʌɢɧɢɹ ɩɪɨɝɢɛɨɜ ɫɬɪɨɢɥɚɫɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡɦɟɪɟɧɢɣ ɩɪɨɝɢɛɨɦɟɪɨɜ 
Ⱥɢɫɬɨɜɚ 6-ɉȺɈ ɫ ɰɟɧɨɣ ɞɟɥɟɧɢɹ 0,01 ɦɦ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ 
ɮɢɤɫɢɪɨɜɚɥɢɫɶ ɢɧɞɢɤɚɬɨɪɚɦɢ ɱɚɫɨɜɨɝɨ ɬɢɩɚ ɫ ɰɟɧɨɣ ɞɟɥɟɧɢɹ 0,01 ɦɦ. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɜ ɷɥɟɦɟɧɬɚɯ ɦɨɞɟɥɢ ɢɡɦɟɪɹɥɢ ɮɨɥɶɝɨɜɵɦɢ 
ɨɞɢɧɨɱɧɵɦɢ ɬɟɧɡɨɪɟɡɢɫɬɨɪɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ɫ ɤɨɧɫɬɚɧɬɚɧɨɜɨɣ ɩɪɨɜɨɥɨɤɨɣ ɢ 
ɛɚɡɨɣ 60 ɦɦ (2ɎɄɉ-60-120-Ⱥ-12-ɋ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ 
ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɆɆɌɋ-64.01-1. 

Ɇɨɞɟɥɶ ɢɫɩɵɬɵɜɚɥɚɫɶ ɧɚ ɞɟɣɫɬɜɢɟ ɤɚɤ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ 
ɧɚɝɪɭɡɤɢ, ɦɨɞɟɥɢɪɭɸɳɟɣ ɜɚɪɢɚɧɬ 1 ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɬɚɤ ɢ ɨɞɧɨɫɬɨɪɨɧɧɟɣ 
ɧɚɝɪɭɡɤɢ (ɜɚɪɢɚɧɬ 2 ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ) ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɪɚɜɧɨɦɟɪɧɨ-
ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɨɬ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ. ɇɚɝɪɭɠɟɧɢɟ ɫɨɡɞɚɜɚɥɨɫɶ 
ɲɬɭɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ – ɤɢɪɩɢɱɨɦ ɝɥɢɧɹɧɵɦ ɩɨɥɧɨɬɟɥɵɦ ɦɚɫɫɨɣ 4,6 ɤɝ. Ⱦɥɹ 
ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɬɨɧɤɢɣ ɮɚɧɟɪɧɵɣ 
ɥɢɫɬ ɬɨɥɳɢɧɨɣ 5 ɦɦ, ɤɨɬɨɪɵɣ ɭɤɥɚɞɵɜɚɥɫɹ ɧɚ ɦɨɞɟɥɶ, ɚ ɫɜɟɪɯɭ ɧɚ ɧɟɝɨ 
ɭɤɥɚɞɵɜɚɥɢɫɶ ɤɢɪɩɢɱɢ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɣ ɫɨɛɥɸɞɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 ɇɚɝɪɭɡɤɚ ɩɪɢɤɥɚɞɵɜɚɥɚɫɶ ɨɞɢɧɚɤɨɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɜ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɟ 

ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ (1-5 ɦɢɧ); 
 ɂɫɩɵɬɚɬɟɥɶɧɚɹ ɦɨɞɟɥɶ ɜɵɞɟɪɠɢɜɚɥɚɫɶ ɩɨɫɥɟ ɧɚɝɪɭɠɟɧɢɹ ɤɚɠɞɨɣ 

ɫɬɭɩɟɧɶɸ ɧɚɝɪɭɡɤɢ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɨɟ ɜɪɟɦɹ, ɩɪɟɜɵɲɚɸɳɟɟ ɜɪɟɦɹ 
ɩɪɢɥɨɠɟɧɢɹ ɫɬɭɩɟɧɢ ɧɚɝɪɭɡɤɢ ɜ 3-5 ɪɚɡ (10-20 ɦɢɧ), ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɞɟɮɨɪɦɚɰɢɣ ɢ ɡɚɬɭɯɚɧɢɹ ɜɫɟɯ ɥɨɤɚɥɶɧɵɯ ɷɮɮɟɤɬɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɫɧɢɦɚɥɢɫɶ 
ɩɨɤɚɡɚɧɢɹ ɜɫɟɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ [13]; 

 ɉɟɪɜɵɣ ɷɬɚɩ ɧɚɝɪɭɠɟɧɢɹ ɛɵɥ ɩɪɢɥɨɠɟɧ ɞɜɚɠɞɵ (ɡɚɝɪɭɠɟɧɢɟ ɞɨ 3-ɟɣ 
ɫɬɭɩɟɧɢ, ɪɚɡɝɪɭɠɟɧɢɟ ɢ ɩɨɜɬɨɪɧɨɟ ɡɚɝɪɭɠɟɧɢɟ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɨɛɥɸɞɟɧɢɟɦ 
ɫɬɭɩɟɧɟɣ ɢ ɷɬɚɩɧɨɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɢ ɢɡɦɟɪɟɧɢɹɦɢ ɩɪɨɝɢɛɨɜ ɢ 
ɞɟɮɨɪɦɚɰɢɣ) ɫ ɰɟɥɶɸ ɨɫɚɞɤɢ ɤɨɧɫɬɪɭɤɰɢɢ (ɜɵɛɨɪɚ ɡɚɡɨɪɨɜ ɢ ɬ.ɞ.). 

 ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɢɫɩɵɬɚɧɢɣ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 
ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɨɞɟɥɢ. 

ɇɚɝɪɭɠɟɧɢɟ ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɨɣ ɧɚ 1-ɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ 
ɫɬɭɩɟɧɱɚɬɨ ɫɨ ɫɬɭɩɟɧɶɸ ɧɚɝɪɭɡɤɢ, ɪɚɜɧɨɣ 25% ɨɬ ɧɨɪɦɚɬɢɜɧɨɣ, ɬɨ ɟɫɬɶ ɜ 4 
ɫɬɭɩɟɧɢ, ɩɪɢɱɟɦ ɧɚ 3-ɟɣ ɫɬɭɩɟɧɢ ɩɪɨɢɫɯɨɞɢɥɨ ɪɚɡɝɪɭɠɟɧɢɟ ɢ ɩɨɜɬɨɪɧɨɟ 
ɧɚɝɪɭɠɟɧɢɟ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɬɭɩɟɧɱɚɬɨɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ [13]. 
ɋɧɢɦɚɥɢɫɶ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɥɨ ɧɚɝɪɭɠɟɧɢɟ ɫ ɜɨɡɪɚɫɬɚɧɢɟɦ 
ɧɚɝɪɭɡɤɢ ɞɨ ɪɚɫɱɟɬɧɨɣ (2 ɷɬɚɩ) ɜ 2 ɫɬɭɩɟɧɢ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɢ ɫɧɢɦɚɥɢɫɶ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ ɢ 
ɩɪɨɢɫɯɨɞɢɥɨ ɪɚɡɝɪɭɠɟɧɢɟ ɦɨɞɟɥɢ.  

ɇɚɝɪɭɠɟɧɢɟ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɨɣ (3-ɢɣ ɷɬɚɩ) ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɫɨ 
ɫɬɭɩɟɧɶɸ ɧɚɝɪɭɡɤɢ, ɪɚɜɧɨɣ 25% ɨɬ ɧɨɪɦɚɬɢɜɧɨɣ, ɬɨ ɟɫɬɶ ɜ 4 ɫɬɭɩɟɧɢ. ɋɧɢɦɚɥɢɫɶ 
ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɥɨ ɧɚɝɪɭɠɟɧɢɟ ɫ ɜɨɡɪɚɫɬɚɧɢɟɦ ɧɚɝɪɭɡɤɢ ɞɨ 
ɪɚɫɱɟɬɧɨɣ (4 ɷɬɚɩ) ɜ 2 ɫɬɭɩɟɧɢ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 
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ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɢ ɫɧɢɦɚɥɢɫɶ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɨɜ ɢ ɩɪɨɢɫɯɨɞɢɥɨ 
ɞɚɥɶɧɟɣɲɟɟ ɡɚɝɪɭɠɟɧɢɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 25 % ɜ 2 ɫɬɭɩɟɧɢ. 
Ⱦɚɥɟɟ ɢɫɩɵɬɚɧɢɹ ɛɵɥɢ ɩɪɟɤɪɚɳɟɧɵ. 

ɂɡɦɟɪɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɩɪɨɢɡɜɨɞɢɥɨɫɶ: 
 ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɤɚɠɞɨɝɨ ɧɚɝɪɭɠɟɧɢɹ ɫɥɟɞɭɸɳɟɣ 

ɫɬɭɩɟɧɢ; 
 ɋɪɚɡɭ ɩɨɫɥɟ ɧɚɝɪɭɠɟɧɢɹ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɧɹɬɢɹ ɨɬɫɱɟɬɨɜ ɩɨ ɩɪɨɝɢɛɨɦɟɪɚɦ ɫɨɫɬɚɜɥɹɥɚ 1-2 ɦɢɧ. 

ɋɧɹɬɢɟ ɩɨɤɚɡɚɧɢɣ ɩɨ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚɦ ɩɪɨɢɫɯɨɞɢɥɨ ɧɟɩɪɟɪɵɜɧɨ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɢɫɩɵɬɚɧɢɣ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɨɛɪɚɛɨɬɤɚ ɦɚɫɫɢɜɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɨɤɚɡɚɧɢɣ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ. 

3.3 Ɉɩɢɫɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɨɞɟɥɢ 

ɍɦɟɧɶɲɟɧɧɚɹ ɦɨɞɟɥɶ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ 
ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɛɵɥɚ ɫɨɛɪɚɧɚ ɞɥɹ ɢɫɩɵɬɚɧɢɣ: 

 ɉɪɢ ɪɚɜɧɨɫɬɨɪɨɧɧɟɦ ɧɚɝɪɭɠɟɧɢɢ - ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɨɪɦɚɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ, 
ɫɨɫɬɚɜɥɹɸɳɟɣ 1,64 ɤɇ/ɦ2. Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɫɬɚɜɥɹɟɬ 2,26 ɤɇ/ɦ2; 

 ɉɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɧɚɝɪɭɠɟɧɢɢ - ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɨɪɦɚɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ, 
ɫɨɫɬɚɜɥɹɸɳɟɣ 1,26 ɤɇ/ɦ2 ɫ ɦɟɧɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɫɬɨɪɨɧɵ (ɛɥɢɠɟ ɤ ɲɚɪɧɢɪɧɨ-
ɧɟɩɨɞɜɢɠɧɨɣ ɨɩɨɪɟ) ɢ 2,01 ɤɇ/ɦ2 ɫ ɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɫɬɨɪɨɧɵ (ɛɥɢɠɟ ɤ 
ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɟ). Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɫɬɚɜɥɹɟɬ 1,74 ɤɇ/ɦ2 ɫ ɦɟɧɟɟ 
ɧɚɝɪɭɠɟɧɧɨɣ ɫɬɨɪɨɧɵ ɢ 2,79 ɤɇ/ɦ2 ɫ ɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɫɬɨɪɨɧɵ.  

Ɇɨɞɟɥɶ ɩɥɢɬɵ ɨɩɢɪɚɥɚɫɶ ɧɚ ɛɪɭɫɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɟɪɬɟɠɚɦɢ ɄȾ (ɫɦ. 
Ʌɢɫɬ 8 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɩɪɢɥ. ɀ), ɛɪɭɫɤɢ ɛɵɥɢ ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɬɪɟɧɨɝɚɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɨ ɨɛɟɫɩɟɱɟɧɨ ɜɨɡɜɵɲɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɨɞɟɥɢ 
ɩɥɢɬɵ: ɦɨɞɟɥɶ ɧɚɯɨɞɢɥɚɫɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,2 ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. Ɇɨɞɟɥɶ 
ɛɵɥɚ ɩɪɢɤɪɟɩɥɟɧɚ ɤ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɬɪɟɧɨɝɟ ɩɪɢ ɩɨɦɨɳɢ ɯɨɦɭɬɨɜ ɢɡ ɩɪɨɜɨɥɨɤɢ 
(ɫɦ. Ʌɢɫɬ 12 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɩɪɢɥ. ɀ, ɢ ɪɢɫ. 3.3.1) ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɩɟɪɟɦɟɳɟɧɢɹ ɬɪɟɧɨɝ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɋɨ ɫɬɨɪɨɧɵ ɲɚɪɧɢɪɧɨ-
ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ ɯɨɦɭɬɵ ɛɵɥɢ ɡɚɬɹɧɭɬɵ ɫɥɚɛɟɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɵɯ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɦɨɞɟɥɢ.  

Ɇɟɠɞɭ ɬɪɟɧɨɝɚɦɢ ɛɵɥ ɩɨɫɬɚɜɥɟɧ ɫɬɨɥ ɜɵɫɨɬɨɣ 800 ɦɦ, ɞɥɢɧɨɣ 1200 ɦɦ ɢ 
ɲɢɪɢɧɨɣ 600 ɦɦ, ɫɜɟɪɯɭ ɧɚ ɧɟɝɨ ɛɵɥ ɭɥɨɠɟɧ ɫɥɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɞɥɹ 
ɫɦɹɝɱɟɧɢɹ ɩɚɞɟɧɢɹ ɦɨɞɟɥɢ ɩɥɢɬɵ ɩɪɢ ɜɨɡɦɨɠɧɨɦ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦ 
ɪɚɡɪɭɲɟɧɢɢ. 

ɉɪɨɝɢɛɨɦɟɪɵ ɜ ɤɨɥɢɱɟɫɬɜɟ 6 ɲɬ. ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɫɬɨɥɟ ɦɟɠɞɭ 
ɬɪɟɧɨɝɚɦɢ. ɇɚ ɬɨɪɰɚɯ ɫɬɨɟɤ ɛɵɥɢ ɜɵɫɜɟɪɥɟɧɵ ɨɬɜɟɪɫɬɢɹ ɝɥɭɛɢɧɨɣ 4-5 ɦɦ ɢ 
ɞɢɚɦɟɬɪɨɦ 7,9 ɦɦ, ɜ ɤɨɬɨɪɵɟ ɛɵɥɢ ɜɛɢɬɵ ɲɩɢɥɶɤɢ ɞɢɚɦɟɬɪɨɦ 8 ɦɦ. ɋɬɚɥɶɧɚɹ 
ɩɪɨɜɨɥɨɤɚ ɫ ɝɪɭɡɨɦ ɛɵɥɚ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɧɚ ɲɩɢɥɶɤɚɯ ɩɨ ɨɛɟɢɦ ɫɬɨɪɨɧɚɦ ɦɨɞɟɥɢ 
ɬɚɤ, ɱɬɨɛɵ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɩɪɨɝɢɛɨɦɟɪɵ.  

ɂɧɞɢɤɚɬɨɪ ɱɚɫɨɜɨɝɨ ɬɢɩɚ ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ. ɛɵɥ ɡɚɤɪɟɩɥɟɧ ɩɨɫɟɪɟɞɢɧɟ 
ɦɨɞɟɥɢ ɩɥɢɬɵ ɜɨɡɥɟ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ ɤ ɷɥɟɦɟɧɬɭ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɫ 
ɭɩɨɪɨɦ ɩɨɞɜɢɠɧɨɝɨ ɫɬɟɪɠɧɹ ɜ ɧɟɩɨɞɜɢɠɧɭɸ ɨɩɨɪɭ (ɬɪɟɧɨɝɭ). 
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Ɍɟɧɡɨɪɟɡɢɫɬɨɪɵ ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ. ɛɵɥɢ ɪɚɫɩɨɥɨɠɟɧɵ ɫɨ ɫɬɨɪɨɧɵ, ɛɨɥɟɟ 
ɧɚɝɪɭɠɟɧɧɨɣ ɩɪɢ ɧɚɝɪɭɠɟɧɢɢ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɨɣ (ɛɥɢɠɟ ɤ ɲɚɪɧɢɪɧɨ-
ɧɟɩɨɞɜɢɠɧɨɣ ɨɩɨɪɟ). Ʉɚɛɟɥɶ ɫ ɩɪɨɜɨɞɚɦɢ, ɩɪɢɩɚɹɧɧɵɦɢ ɤ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚɦ, ɜɨ 
ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ ɧɚɯɨɞɢɥɫɹ ɜ ɩɨɞɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɡɚɡɟɦɥɟɧɢɹ 
ɢ ɩɨɹɜɥɟɧɢɹ ɩɨɦɟɯ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɨɤɚɡɚɧɢɣ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ.  

ɋɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ Ʌɢɫɬɟ 12 Ƚɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ 
(ɩɪɢɥ. ɀ) ɢ ɧɚ ɪɢɫ. 3.3.1. 

 

 
Ɋɢɫɭɧɨɤ 3.3.1 – ɋɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ: 

ɉɊ1-ɉɊ6 – ɩɪɨɝɢɛɨɦɟɪɵ; 
Ɍ56-Ɍ63 – ɬɟɧɡɨɪɟɡɢɫɬɨɪɵ 

 
ȼ ɬɚɛɥɢɰɟ 16 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚɝɪɭɡɤɚ, ɤɝ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɧɚɝɪɭɠɟɧɢɹ 

ɦɨɞɟɥɢ ɤɚɠɞɨɣ ɫɬɭɩɟɧɶɸ ɧɚɝɪɭɡɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɢɪɩɢɱɟɣ ɝɥɢɧɹɧɵɯ 
ɩɨɥɧɨɬɟɥɵɯ ɫɨ ɫɪɟɞɧɟɣ ɦɚɫɫɨɣ 3,3 ɤɝ. ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ ɧɚɝɪɭɡɤɢ, ɧɟɨɛɯɨɞɢɦɨɣ 
ɞɥɹ ɡɚɝɪɭɠɟɧɢɹ, ɭɱɬɟɧ ɩɨɧɢɠɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɨɛɢɹ ɧɚɝɪɭɡɤɢ, ɪɚɜɧɵɣ 
0,85 (ɫɦ. ɩ. 2.9), ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ. 

Ɏɨɬɨɝɪɚɮɢɢ ɷɬɚɩɨɜ ɧɚɝɪɭɠɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɣ ɢ ɪɚɫɱɟɬɧɨɣ ɪɚɜɧɨ- ɢ 
ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 3.3.2-3.3.5. ɇɚɝɪɭɠɟɧɢɟ ɩɥɢɬɵ 
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ɧɚ 5-ɨɦ ɷɬɚɩɟ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɟɪɟɝɪɭɡɤɢ, ɪɚɜɧɵɦ 1,5 ɨɬ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 3.3.6. 

 
Ɍɚɛɥɢɰɚ 16 – Ɋɚɫɱɟɬ ɧɚɝɪɭɡɤɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɡɚɝɪɭɠɟɧɢɹ 
ɦɨɞɟɥɢ 

№ 
ɷɬɚɩɚ 

Ɍɢɩ ɧɚɝɪɭɠɟɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɷɬɚɩɚ 
ɡɚɝɪɭɠɟɧɢɹ 

Ɂɧɚɱɟɧɢɟ 
ɧɚɝɪɭɡɤɢ, 

ɧɟɨɛɯɨɞɢɦɨɣ 
ɞɥɹ 

ɡɚɝɪɭɠɟɧɢɹ, 
ɤɇ/ɦ2: 

ɉɥɨ-
ɳɚɞɶ 
ɦɨ-

ɞɟɥɢ, 
ɦ2 

ɋɨɫɪɟɞɨɬɨɱɟɧ-
ɧɵɣ ɜɟɫ ɝɪɭɡɚ 

ɞɥɹ ɡɚɝɪɭɠɟɧɢɹ, 
ɤɇ 

Ɇɚɫɫɚ ɝɪɭɡɚ, 
ɤɝ 

ɇɟɨɛɯɨɞɢɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ 

ɤɢɪɩɢɱɟɣ ɩɪɢ 
mɤиɪɩиɱɚ = 3,3 

ɤɝ 

ɫ 
ɲɚɪɧ.-

ɧɟɩ. 
ɨɩɨɪɵ 

ɫ 
ɲɚɪɧ.-
ɩɨɞɜ. 
ɨɩɨɪɵ 

ɫ 
ɲɚɪɧ.-

ɧɟɩ. 
ɨɩɨɪɵ 

ɫ ɲɚɪɧ.-
ɩɨɞɜ. 
ɨɩɨɪɵ 

ɫ 
ɲɚɪɧ.
-ɧɟɩ. 

ɨɩɨɪɵ 

ɫ 
ɲɚɪɧ.-
ɩɨɞɜ. 
ɨɩɨɪɵ 

ɫ 
ɲɚɪɧ.-

ɧɟɩ. 
ɨɩɨɪɵ 

ɫ 
ɲɚɪɧ.

-
ɩɨɞɜ. 
ɨɩɨɪ

ɵ 

1 
Ɋɚɜɧɨɦɟɪɧɨ-

ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɪɚɜɧɨɫɬɨɪɨɧɧɹɹ 

25% qɧɨɪɦ 0,67 0,67 

0,72 

0,29 0,29 30 30 9 9 

50% qɧɨɪɦ 1,34 1,34 0,59 0,59 60 60 18 18 

75% qɧɨɪɦ 2,01 2,01 0,88 0,88 90 90 27 27 

100% qɧɨɪɦ 2,69 2,69 1,18 1,18 120 120 36 36 

2 
Ɋɚɜɧɨɦɟɪɧɨ-

ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɪɚɜɧɨɫɬɨɪɨɧɧɹɹ 

qɧɨɪɦ  + ( qɪɚɫɱ - 
qɧɨɪɦ) ∙ 50% 

3,21 3,21 1,4 1,4 143,01 143,01 43 43 

100% qɪɚɫɱ 3,73 3,73 1,63 1,63 166,02 166,02 50 50 

Ɋɚɡɝɪɭɡɤɚ 

3 
Ɋɚɜɧɨɦɟɪɧɨ-

ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɨɞɧɨɫɬɨɪɨɧɧɹɹ 

25% qɧɨɪɦ 0,51 0,83 

0,72 

0,23 0,36 23,12 36,88 7 11 

50% qɧɨɪɦ 1,02 1,66 0,45 0,72 46,24 73,76 14 22 

75% qɧɨɪɦ 1,54 2,49 0,68 1,09 69,36 110,64 21 34 

100% qɧɨɪɦ 2,05 3,32 0,91 1,45 92,48 147,52 28 45 

4 
Ɋɚɜɧɨɦɟɪɧɨ-

ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɨɞɧɨɫɬɨɪɨɧɧɹɹ 

qɧɨɪɦ  + (qɪɚɫɱ - 
qɧɨɪɦ) ∙ 50% 

2,44 3,97 1,08 1,73 109,98 176,04 33 53 

100% qɪɚɫɱ 2,84 4,62 1,25 2,01 127,49 204,55 39 62 

5 
Ɋɚɜɧɨɦɟɪɧɨ-

ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɨɞɧɨɫɬɨɪɨɧɧɹɹ 

q1 = qɪɚɫɱ + 25% 
qɪɚɫɱ 

3,55 5,78 

0,72 

1,56 2,51 159,36 255,69 48 77 

q2 = q1 + 25% 
qɪɚɫɱ 

4,44 7,23 1,95 3,14 199,2 319,61 60 97 
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Ɋɢɫɭɧɨɤ 3.3.2 – ɇɚɝɪɭɠɟɧɢɟ Ʌɉɉ ɧɨɪɦɚɬɢɜɧɨɣ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ 

ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɨɣ (2,69 ɤɇ/ɦ2) 
 

 
Ɋɢɫɭɧɨɤ 3.3.3 - ɇɚɝɪɭɠɟɧɢɟ Ʌɉɉ ɪɚɫɱɟɬɧɨɣ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ 

ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɨɣ (3,73 ɤɇ/ɦ2) 
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Ɋɢɫɭɧɨɤ 3.3.4 - ɇɚɝɪɭɠɟɧɢɟ Ʌɉɉ ɧɨɪɦɚɬɢɜɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɨɞɧɨɫɬɨɪɨɧɧɟɣ 

ɧɚɝɪɭɡɤɨɣ (3,32 ɤɇ/ɦ2 / 2,05 ɤɇ/ɦ2) 
 

 
Ɋɢɫɭɧɨɤ 3.3.5 - ɇɚɝɪɭɠɟɧɢɟ Ʌɉɉ ɪɚɫɱɟɬɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɨɞɧɨɫɬɨɪɨɧɧɟɣ 

ɧɚɝɪɭɡɤɨɣ (4,62 ɤɇ/ɦ2 / 2,84 ɤɇ/ɦ2) 
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Ɋɢɫɭɧɨɤ 3.3.5 - ɇɚɝɪɭɠɟɧɢɟ Ʌɉɉ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɨɣ, 

ɪɚɜɧɨɣ 1,5 qɪɚɫɱ (7,23 ɤɇ/ɦ2 / 4,44 ɤɇ/ɦ2) 
 

3.4 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ 

ɂɫɩɵɬɚɧɢɹ ɩɪɨɯɨɞɢɥɢ 29.05.2020 ɝ. ɜ ɥɚɛɨɪɚɬɨɪɧɨɦ ɤɨɪɩɭɫɟ ɋɎɍ.  
ɉɨɤɚɡɚɧɢɹ ɩɪɨɝɢɛɨɦɟɪɨɜ ɢ ɢɧɞɢɤɚɬɨɪɚ ɱɚɫɨɜɨɝɨ ɬɢɩɚ ɧɟ ɩɪɢɜɨɞɢɥɢɫɶ ɜ 

ɩɨɥɨɠɟɧɢɟ ɧɭɥɹ, ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɪɨɝɢɛɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ 
ɜɵɱɢɫɥɹɥɢɫɶ ɪɚɡɧɨɫɬɶɸ ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɩɨɤɚɡɚɧɢɣ ɩɪɢɛɨɪɚ. 

ɉɨ ɩɨɤɚɡɚɧɢɹɦ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɜɵɱɢɫɥɹɥɢɫɶ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɣ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɡɧɨɫɬɢ ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɡɧɚɱɟɧɢɣ. 

Ɏɨɬɨɝɪɚɮɢɢ ɫɯɟɦ ɢ ɫɬɭɩɟɧɟɣ ɡɚɝɪɭɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ʌɢɫɬɟ 12 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ (ɩɪɢɥ. ɀ).  

ɏɪɨɧɨɦɟɬɪɚɠ 1-2 ɷɬɚɩɨɜ (ɡɚɝɪɭɠɟɧɢɟ ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɨɣ) ɫ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɩɵɬɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ʌɢɫɬɟ 13 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ (ɩɪɢɥ. ɀ). 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 2 ɱɚɫɚ 4 ɦɢɧɭɬɵ. 

ɏɪɨɧɨɦɟɬɪɚɠ 3-5 ɷɬɚɩɨɜ (ɡɚɝɪɭɠɟɧɢɟ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɨɣ) ɫ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɩɵɬɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ Ʌɢɫɬɟ 13 ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ (ɩɪɢɥ. ɀ). 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 3 ɱɚɫɚ 33 ɦɢɧɭɬɵ. 

ɋɯɟɦɚ ɦɨɞɟɥɢ ɫ ɨɛɨɡɧɚɱɟɧɢɟɦ ɫɬɨɪɨɧ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɩɪɨɝɢɛɨɜ 
ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 3.4.1. Ʌɢɧɢɢ ɩɪɨɝɢɛɨɜ ɩɨɫɬɪɨɟɧɵ ɩɨ ɛɥɢɠɧɟɣ, ɞɚɥɶɧɟɣ ɢ 
ɫɪɟɞɧɟɣ ɫɬɨɪɨɧɚɦ ɦɨɞɟɥɢ ɩɥɢɬɵ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɨɪɦɚɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɨɛɨɢɯ 
ɡɚɝɪɭɠɟɧɢɣ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 3.4.2-3.4.7. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ (ɚɛɫɨɥɸɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɞɚɧɧɵɦ 
ɆɆɌɋ) ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 3.4.8-3.4.9. ȼɪɟɦɟɧɧɚɹ ɲɤɚɥɚ ɜ ɢɡɦɟɪɟɧɢɹɯ ɩɨɤɚɡɚɧɢɣ 
ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɫɞɜɢɧɭɬɚ ɧɚ 10 ɦɢɧɭɬ ɧɚɡɚɞ. Ƚɪɚɮɢɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɹɯ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ 
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ɢɡɦɟɪɟɧɢɣ ɩɪɨɝɢɛɨɦɟɪɨɜ (ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ʌɢɫɬɟ 13 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ (ɩɪɢɥ. ɀ). 

ɉɟɪɟɯɨɞ ɧɚɩɪɹɠɟɧɢɣ ɨɬ ɪɚɡɦɟɪɧɨɫɬɢ [ɤɝɫ/ɦɦ2], ɩɪɢɧɹɬɨɣ ɩɪɨɝɪɚɦɦɨɣ, ɤ 
ɪɚɡɦɟɪɧɨɫɬɢ [Ɇɉɚ] ɩɪɨɢɫɯɨɞɢɥ ɩɨɫɪɟɞɫɬɜɨɦ ɭɦɧɨɠɟɧɢɹ ɧɚ ɭɫɤɨɪɟɧɢɟ 
ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɪɚɜɧɨɟ 9,81 ɦ/ɫ2. 

 

 
Ɋɢɫɭɧɨɤ 3.4.1 – ɋɯɟɦɚ ɦɨɞɟɥɢ ɩɥɢɬɵ ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɪɢɛɨɪɨɜ ɢ 

ɨɛɨɡɧɚɱɟɧɢɟɦ ɥɢɧɢɣ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɢɛɨɜ: 
- ɞɚɥɶɧɹɹ ɫɬɨɪɨɧɚ; 
- ɫɪɟɞɧɹɹ ɥɢɧɢɹ; 

- ɛɥɢɠɧɹɹ ɫɬɨɪɨɧɚ 
 

 
Ɋɢɫɭɧɨɤ 3.4.2 - Ʌɢɧɢɹ ɩɪɨɝɢɛɨɜ ɩɪɢ ɪɚɜɧɨɫɬɨɪɨɧɧɟɦ ɡɚɝɪɭɠɟɧɢɢ qɧɨɪɦ, ɦɦ, 

ɛɥɢɠɧɹɹ ɝɪɚɧɶ: 
 - ɬɨɱɤɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɡɟɪɤɚɥɶɧɨ 

 

 
Ɋɢɫɭɧɨɤ 3.4.3 - Ʌɢɧɢɹ ɩɪɨɝɢɛɨɜ ɩɪɢ ɪɚɜɧɨɫɬɨɪɨɧɧɟɦ ɡɚɝɪɭɠɟɧɢɢ qɧɨɪɦ, ɦɦ, 

ɞɚɥɶɧɹɹ ɝɪɚɧɶ: 
 - ɬɨɱɤɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɡɟɪɤɚɥɶɧɨ 
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Ɋɢɫɭɧɨɤ 3.4.4 - Ʌɢɧɢɹ ɩɪɨɝɢɛɨɜ ɩɪɢ ɪɚɜɧɨɫɬɨɪɨɧɧɟɦ ɡɚɝɪɭɠɟɧɢɢ qɧɨɪɦ, ɦɦ, 

ɫɪɟɞɧɹɹ ɥɢɧɢɹ: 
 - ɬɨɱɤɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɡɟɪɤɚɥɶɧɨ 

 
Ɋɢɫɭɧɨɤ 3.4.5 - Ʌɢɧɢɹ ɩɪɨɝɢɛɨɜ ɩɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɡɚɝɪɭɠɟɧɢɢ qɧɨɪɦ, ɦɦ, 

ɛɥɢɠɧɹɹ ɝɪɚɧɶ 
 

 
Ɋɢɫɭɧɨɤ 3.4.6 - Ʌɢɧɢɹ ɩɪɨɝɢɛɨɜ ɩɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɡɚɝɪɭɠɟɧɢɢ qɧɨɪɦ, ɦɦ, 

ɞɚɥɶɧɹɹ ɝɪɚɧɶ 
 

 
Ɋɢɫɭɧɨɤ 3.4.7 - Ʌɢɧɢɹ ɩɪɨɝɢɛɨɜ ɩɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɦ ɡɚɝɪɭɠɟɧɢɢ qɧɨɪɦ, ɦɦ, 

ɫɪɟɞɧɹɹ ɥɢɧɢɹ 
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Ɋɢɫɭɧɨɤ 3.4.8 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚɯ ɩɪɢ ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɟ (ɋ1), ɤɝɫ/ɦɦ2, ɩɨ ɩɨɤɚɡɚɧɢɹɦ 
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Ɋɢɫɭɧɨɤ 3.4.9 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚɯ ɩɪɢ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɧɚɝɪɭɡɤɟ (ɋ2), ɤɝɫ/ɦɦ2, ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɆɆɌɋ 
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3.5 Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɩɪɨɝɢɛɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ, ɱɬɨ ɦɨɞɟɥɶ ɩɟɪɟɤɚɲɢɜɚɟɬ. Ɍɚɤɨɣ ɠɟ ɷɮɮɟɤɬ ɧɚɛɥɸɞɚɟɬɫɹ ɢ ɜ ɪɟɡɭɥɶɬɚɬɚɯ 
ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ɗɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɶɸ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɹɫɨɜ: ɩɨ ɲɢɪɢɧɟ ɦɨɞɟɥɶ ɧɚɱɢɧɚɟɬɫɹ ɷɥɟɦɟɧɬɨɦ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ, 
ɚ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɷɥɟɦɟɧɬɨɦ ɧɢɠɧɟɝɨ ɩɨɹɫɚ. ȼɵɛɨɪ ɫɯɟɦɵ ɫ ɧɟɫɢɦɦɟɬɪɢɱɧɵɦ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɤɚɤ ɜ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ, ɬɚɤ ɢ ɜ ɧɚɬɭɪɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, ɱɬɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɨɳɟ ɪɚɫɩɨɥɚɝɚɬɶ ɩɥɢɬɵ ɩɨ 
ɩɨɪɹɞɤɭ ɜɞɨɥɶ ɩɪɨɥɟɬɚ ɡɞɚɧɢɹ. Ȼɥɚɝɨɞɚɪɹ ɩɨɤɪɵɬɢɸ ɧɚɝɪɭɡɤɚ ɛɭɞɟɬ ɱɚɫɬɢɱɧɨ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɬɶɫɹ ɧɚ ɫɨɫɟɞɧɢɟ ɩɥɢɬɵ, ɢ ɩɟɪɟɤɨɫ ɛɭɞɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɧ. 
Ɉɱɟɜɢɞɧɨ ɬɚɤɠɟ, ɱɬɨ ɫɢɦɦɟɬɪɢɱɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ, ɤɨɝɞɚ 
ɩɥɢɬɚ ɧɚɱɢɧɚɟɬɫɹ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɷɥɟɦɟɧɬɨɦ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɥɢɛɨ ɷɥɟɦɟɧɬɨɦ 
ɧɢɠɧɟɝɨ ɩɨɹɫɚ, ɢɫɤɥɸɱɚɟɬ ɩɟɪɟɤɨɫ.  

Ɍɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɛɨɥɶɲɨɣ ɜɵɝɢɛ ɩɨɫɟɪɟɞɢɧɟ ɦɨɞɟɥɢ ɤɨɧɫɬɪɭɤɰɢɢ 
(ɦɟɧɟɟ 1 ɦɦ). Ɍɚɤɨɣ ɠɟ ɷɮɮɟɤɬ ɧɚɛɥɸɞɚɟɬɫɹ ɢ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɱɢɫɥɟɧɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɨɛɭɫɥɨɜɥɟɧ ɚɪɨɱɧɨɣ ɮɨɪɦɨɣ ɩɨɹɫɨɜ: ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ 
ɜɟɪɯɧɢɣ ɩɨɹɫ ɩɪɨɝɢɛɚɟɬɫɹ ɜɧɢɡ ɜ ɤɪɚɣɧɢɯ ɫɟɤɬɨɪɚɯ, ɧɨ ɜɵɝɢɛɚɟɬɫɹ ɜɜɟɪɯ ɜ 
ɫɪɟɞɧɟɦ ɫɟɤɬɨɪɟ ɢ «ɬɹɧɟɬ» ɧɢɠɧɢɣ ɩɨɹɫ ɜ ɫɪɟɞɧɟɦ ɫɟɤɬɨɪɟ ɜɜɟɪɯ ɱɟɪɟɡ ɫɬɨɣɤɢ.  
 
Ɍɚɛɥɢɰɚ 19 – Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɢ ɢɫɩɵɬɚɧɢɹ1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɋɟɡɭɥɶɬɚɬɵ 
ɱɢɫɥɟɧɧɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ 

Ɋɟɡɭɥɶɬɚɬɵ 
ɢɫɩɵɬɚɧɢɹ 

ɉɪɨɰɟɧɬ 
ɪɚɫɯɨɠɞɟɧɢɹ 

fɧɨɪɦ ɨɬ ɋ1, ɦɦ -8,454 -7,03 17 
fɧɨɪɦ ɨɬ ɋ2, ɦɦ -8,527 -7,42 13 
fɪɚɫɱ ɨɬ ɋ1, ɦɦ -11,392 -9,83 14 
fɪɚɫɱ ɨɬ ɋ2, ɦɦ -11,814 -11,50 3 
Xɧɨɪɦ ɨɬ ɋ1, ɦɦ 0,381 0,45 15 
Xɧɨɪɦ ɨɬ ɋ2, ɦɦ 0,35 0,420 17 
Xɪɚɫɱ ɨɬ ɋ1, ɦɦ 0,545 0,66 17 
Xɪɚɫɱ ɨɬ ɋ2, ɦɦ 0,501 0,550 9 
σX(Ɍ56)ɧɨɪɦ ɨɬ ɋ1, Ɇɉɚ -1,326 -1,465 9 
σX(Ɍ58)ɧɨɪɦ ɨɬ ɋ1, Ɇɉɚ 1,482 1,724 14 
σX(Ɍ60)ɧɨɪɦ ɨɬ ɋ1, Ɇɉɚ -0,428 -0,468 8 
σX(Ɍ63)ɧɨɪɦ ɨɬ ɋ1, Ɇɉɚ 0,520 0,573 9 
σX(Ɍ56)ɧɨɪɦ ɨɬ ɋ2, Ɇɉɚ -1,74 -1,95 11 
σX(Ɍ58)ɧɨɪɦ ɨɬ ɋ2, Ɇɉɚ 1,733 1,894 9 
σX(Ɍ60)ɧɨɪɦ ɨɬ ɋ2, Ɇɉɚ -0,583 -0,695 16 
σX(Ɍ63)ɧɨɪɦ ɨɬ ɋ2, Ɇɉɚ 0,885 0,924 4 
σX(Ɍ56) ɪɚɫɱ ɨɬ ɋ1, Ɇɉɚ -1,844 -2,090 12 
σX(Ɍ58) ɪɚɫɱ ɨɬ ɋ1, Ɇɉɚ 1,843 2,105 12 
σX(Ɍ60) ɪɚɫɱ ɨɬ ɋ1, Ɇɉɚ -0,859 -1,010 15 
σX(Ɍ63) ɪɚɫɱ ɨɬ ɋ1, Ɇɉɚ 1,064 1,152 8 
σX(Ɍ56) ɪɚɫɱ ɨɬ ɋ2, Ɇɉɚ -3,003 -3,27 8 σX(Ɍ58) ɪɚɫɱ ɨɬ ɋ2, Ɇɉɚ 2,574 2,708 5 σX(Ɍ60) ɪɚɫɱ ɨɬ ɋ2, Ɇɉɚ -1,704 -1,99 14 σX(Ɍ63) ɪɚɫɱ ɨɬ ɋ2, Ɇɉɚ 1,528 1,76 13 
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ɉɪɢɦɟɱɚɧɢɹ ɤ ɬɚɛɥ. 19:  
1 – ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɱɢɫɥɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɜɟɞɟɧɵ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɠɧɟɦ 
ɜɨɥɨɤɧɟ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɟɪɯɧɟɦ ɜɨɥɨɤɧɟ ɫɨɨɛɪɚɡɧɨ ɫɩɟɰɢɮɢɤɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 
3.5.1-3.5.8; 
2 – ɜ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɪɨɝɢɛɵ ɤɚɤ ɩɨ ɱɢɫɥɟɧɧɨɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ, ɬɚɤ ɢ ɜ 
ɢɫɩɵɬɚɧɢɢ. 
 

  
Ɋɢɫɭɧɨɤ 3.5.1 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ σx, Ɇɉɚ, ɧɚ ɜɟɪɯɧɢɯ ɜɨɥɨɤɧɚɯ ɜ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 ɢ qɧɨɪɦ 

 

   
Ɋɢɫɭɧɨɤ 3.5.2 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ σx, Ɇɉɚ, ɧɚ ɧɢɠɧɢɯ ɜɨɥɨɤɧɚɯ ɜ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 ɢ qɧɨɪɦ 

 

  
Ɋɢɫɭɧɨɤ 3.5.3 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ σx, Ɇɉɚ, ɧɚ ɜɟɪɯɧɢɯ ɜɨɥɨɤɧɚɯ ɜ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɢ qɧɨɪɦ 
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Ɋɢɫɭɧɨɤ 3.5.4 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ σx, Ɇɉɚ, ɧɚ ɧɢɠɧɢɯ ɜɨɥɨɤɧɚɯ ɜ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɢ qɧɨɪɦ 

 

  
Ɋɢɫɭɧɨɤ 3.5.5 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ σx, Ɇɉɚ, ɧɚ ɜɟɪɯɧɢɯ ɜɨɥɨɤɧɚɯ ɜ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 ɢ qɪɚɫɱ 

  

 
Ɋɢɫɭɧɨɤ 3.5.6 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ σx, Ɇɉɚ, ɧɚ ɧɢɠɧɢɯ ɜɨɥɨɤɧɚɯ ɜ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 ɢ qɪɚɫɱ 
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Ɋɢɫɭɧɨɤ 3.5.7 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ σx, Ɇɉɚ, ɧɚ ɜɟɪɯɧɢɯ ɜɨɥɨɤɧɚɯ ɜ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɢ qɪɚɫɱ 
 

  
Ɋɢɫɭɧɨɤ 3.5.8 – ɉɨɥɹ ɧɚɩɪɹɠɟɧɢɣ σx, Ɇɉɚ, ɧɚ ɧɢɠɧɢɯ ɜɨɥɨɤɧɚɯ ɜ ɦɟɫɬɟ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɨɜ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 ɢ qɪɚɫɱ 
 

Ⱥɧɚɥɢɡɢɪɭɹ ɬɚɛɥɢɰɭ 16, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɠɟɫɬɤɨɫɬɶ 
ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɦɨɞɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɟɟ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɨɣ ɜ ɉɄ SCAD 
ɨɤɚɡɚɥɚɫɶ ɜɵɲɟ (ɜɟɪɨɹɬɧɨ, ɪɟɚɥɶɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɨɞɟɥɢ ɨɤɚɡɚɥɫɹ ɜɵɲɟ 
ɧɨɪɦɚɬɢɜɧɨɝɨ, ɩɪɢɧɹɬɨɝɨ ɩɨ ɪɚɫɱɟɬɭ). ɇɚɩɪɹɠɟɧɢɹ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ, ɧɚɩɪɨɬɢɜ, 
ɨɤɚɡɚɥɢɫɶ ɜɵɲɟ ɪɚɫɱɟɬɧɵɯ, ɷɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɧɟɪɚɜɧɨɦɟɪɧɨ ɢɡ-ɡɚ ɫɭɱɤɨɜ – ɨɧɢ ɹɜɥɹɸɬɫɹ 
ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɣ. 

ɂɦɟɟɬɫɹ ɬɚɤɠɟ ɧɟɛɨɥɶɲɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɜ ɢɡɦɟɪɟɧɢɢ ɩɪɨɝɢɛɨɜ ɧɚ ɛɥɢɠɧɟɣ 
ɢ ɞɚɥɶɧɟɣ ɫɬɨɪɨɧɚɯ ɦɨɞɟɥɢ ɢɡ-ɡɚ ɮɢɤɫɢɪɨɜɚɧɢɹ ɧɢɬɟɣ ɩɪɨɝɢɛɨɦɟɪɨɜ ɧɚ 
ɲɩɢɥɶɤɚɯ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10 ɫɦ ɨɬ ɦɨɞɟɥɢ). Ɉɞɧɚɤɨ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɨɥɭɱɟɧɧɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɩɪɨɝɢɛɨɜ ɩɨɝɪɟɲɧɨɫɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ. 

ȼ ɰɟɥɨɦ, ɫɯɨɞɢɦɨɫɬɶ ɱɢɫɥɟɧɧɵɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɰɟɧɬ ɪɚɫɯɨɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 17 %. 
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Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɨɣ ɮɨɪɦɵ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɜ ɜɢɞɟ ɥɢɧɡɵ ɢɡ ɞɟɪɟɜɹɧɧɵɯ 
ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ. ɂɫɫɥɟɞɨɜɚɧɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɥɢɬɭ ɧɚɩɪɹɠɟɧɢɣ, 
ɜɵɡɜɚɧɧɵɯ ɧɚɱɚɥɶɧɵɦ ɜɵɝɢɛɨɦ ɩɨɹɫɨɜ. ɉɪɨɜɟɞɟɧɨ ɱɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɢɫɫɥɟɞɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD 
Office 21.1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɜɥɢɹɧɢɟ ɧɚ ɠɟɫɬɤɨɫɬɶ ɩɥɢɬɵ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɤɚɤ 
ɬɨɥɳɢɧɚ ɩɨɹɫɨɜ, ɢɯ ɧɚɱɚɥɶɧɵɣ ɜɵɝɢɛ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɟɤ ɢ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ 
ɩɨɫɬɚɧɨɜɤɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɫ ɡɚɞɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ 
ɪɚɫɱɟɬɧɵɯ ɫɯɟɦ. Ɋɚɡɪɚɛɨɬɚɧ ɨɞɢɧ ɢɡ ɜɨɡɦɨɠɧɵɯ ɭɡɥɨɜ ɨɩɢɪɚɧɢɹ ɩɥɢɬɵ ɧɚ 
ɧɟɫɭɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. ɂɡɭɱɟɧɚ ɬɟɨɪɢɹ ɩɨɞɨɛɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɭɦɟɧɶɲɟɧɧɨɣ ɤɨɩɢɢ ɤɨɧɫɬɪɭɤɰɢɢ.  

ɉɨɫɥɟ ɱɢɫɥɟɧɧɨɝɨ ɪɚɫɱɟɬɚ ɢ ɩɪɨɜɟɪɤɢ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ 
ɛɵɥɚ ɫɨɡɞɚɧɚ ɢ ɢɫɩɵɬɚɧɚ ɭɦɟɧɶɲɟɧɧɚɹ ɦɨɞɟɥɶ ɩɥɢɬɵ. ɇɚ ɨɫɧɨɜɚɧɢɢ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɚɹ ɮɨɪɦɚ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɚ ɢ ɩɪɢ ɫɜɨɢɯ ɩɪɟɢɦɭɳɟɫɬɜɚɯ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɪɚɣɨɧɟ 
Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. ɉɪɢ ɧɟɛɨɥɶɲɨɦ ɜɟɫɟ ɩɥɢɬɚ ɨɛɥɚɞɚɟɬ ɦɢɧɢɦɚɥɶɧɨɣ 
ɦɟɬɚɥɥɨɟɦɤɨɫɬɶɸ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɛɨɥɟɟ ɞɟɲɟɜɚɹ. Ɍɪɭɞɨɡɚɬɪɚɬɵ ɧɚ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɦɨɧɬɚɠ ɩɥɢɬɵ ɬɚɤɠɟ ɦɢɧɢɦɚɥɶɧɵ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɞɚɥɶɧɟɣɲɢɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɰɟɥɶɸ ɢɡɭɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ 
ɥɢɧɡɨɨɛɪɚɡɧɵɯ ɩɥɢɬ ɩɨɤɪɵɬɢɹ. 
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ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

1. Ⱥ. Ɇ. Ʉɨɜɚɥɶɱɭɤ ɢ ɞɪ. Ⱦɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, Ɇɂɋɂ, 
1995, ɫɬɪ. 64. 

2. ɏɢɫɚɦɨɜ Ɋ. ɂ., Ƚɨɥɭɛɱɢɤɨɜ Ⱥ. ȼ. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɢɫɩɵɬɚɧɢɟ ɧɨɜɵɯ ɩɥɢɬ 
ɩɨɤɪɵɬɢɹ ɩɪɨɥɟɬɨɦ 12, 18, 24 ɦ ɫ ɜɤɥɸɱɟɧɢɟɦ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɧɚɫɬɢɥɚ ɜ 
ɪɚɛɨɬɭ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɤɚɪɤɚɫɚ // Ɍɟɡɢɫɵ ɞɨɤɥ. ȼɫɟɫɨɸɡɧ. ɤɨɧɮ. ɉɨ 
ɬɨɧɤɨɫɬɟɧɧɵɦ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɩɨɤɪɵɬɢɹ ɡɞɚɧɢɣ. – Ɍɨɦ. 11 – 
Ɍɚɥɥɢɧ – 1986. – ɋ. 81-82. 

3. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɢɡ ɫɬɚɥɢ, ɛɟɬɨɧɚ, ɞɟɪɟɜɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɛɥɨɱɧɨɝɨ ɬɢɩɚ : ɭɱɟɛ. ɩɨɫɨɛɢɟ : ɜ 2 ɱ. ɑ. 1 / Ʌ. ȼ. ȿɧɞɠɢɟɜɫɤɢɣ [ɢ 
ɞɪ.]. – Ʉɪɚɫɧɨɹɪɫɤ : ɋɎɍ ; Ɉɦɫɤ : ɂɉɄ ȽɈɍ ɈȽɍ, 2008. – 321ɫ. 

4. Ⱥ. ɋ.  1479584 ɋɋɋɊ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɩɥɢɬɚ ɩɨɤɪɵɬɢɹ ɢ ɫɩɨɫɨɛ ɟɟ 
ɭɫɬɚɧɨɜɤɢ / Ʉɪɚɫɧɨɹɪɫɤɢɣ ɉɪɨɦɫɬɪɨɣɇɂɂɩɪɨɟɤɬ; ɚɜɬ. ȼ. ɉ. Ƚɪɢɝɨɪɶɟɜ, ɋ. ȼ. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ 
ɩɨɤɪɵɬɢɹ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ ɩɨɤɪɵɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɍɚɛɥɢɰɟ Ⱥ.1. 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 

 
Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɬɟɩɥɢɬɟɥɹ ɩɪɢɧɢɦɚɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɪɢɥɨɠɟɧɢɟɦ Ɍ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ».  
ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, R0
ɧɨɪɦ, (ɦ2·°ɋ)/ȼɬ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 

5.1 ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ»: 
 

0 0 ,ɧɨɪɦ ɬɪ
ɪR R m                  (Ⱥ.1) 

 
ɝɞɟ R0

ɬɪ ‒ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ; 

mp - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɝɢɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1. 

Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, °ɋ·ɫɭɬ/ɝɨɞ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 6.2 ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ»:  

 
( ) ,ɜ ɨɬ ɨɬȽɋɈɉ t t z                   (Ⱥ.2) 

 
ɝɞɟ tɨɬ, zɨɬ ‒ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ, ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ/ɝɨɞ. ɉɪɢɧɢɦɚɟɦ tɨɬ = - 15,2 °ɋ, zɨɬ = 296 ɫɭɬ/ɝɨɞ ɩɨ 
ɬɚɛɥɢɰɟ 3.1 ɋɉ 131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ» ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ 
ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ɋ (ɞɥɹ ɝ. Ⱦɭɞɢɧɤɚ); 

tɜ ‒ ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ, tɜ = +20 °ɋ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (ȼ.2), ɩɨɥɭɱɚɟɦ 
 
ȽɋɈɉ = (20-(-15,2)) ∙ 296 = 10419 °ɋ·ɫɭɬ/ɝɨɞ. 
 
ȼɟɥɢɱɢɧɚ ȽɋɈɉ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɚɛɥɢɱɧɨɣ. ɋɨɝɥɚɫɧɨ ɩɪɢɦɟɱɚɧɢɸ 1 

ɬɚɛɥɢɰɵ 3 ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ», ɡɧɚɱɟɧɢɟ R0
ɬɪ ɞɥɹ 

ɜɟɥɢɱɢɧ ȽɋɈɉ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ ɬɚɛɥɢɱɧɵɯ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 

0 ,ɬɪR a ȽɋɈɉ b                   (Ⱥ.3) 

ɇɨɦɟɪ  
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɨɥɳɢɧɚ   
ɫɥɨɹ δ, ɦ 

ɉɥɨɬɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ γ, 

ɤɝ/ɦ3 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

λ, ȼɬ/(ɦ*ɋ) 

1 Ʉɪɨɜɥɹ ɢɡ ɩɪɨɮɥɢɫɬɚ 0,008 1400 17,5 
2 Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ x 34 0,042 
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ɝɞɟ ȽɋɈɉ ‒ ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (Ⱥ.2). ȽɋɈɉ=6221 °ɋ·ɫɭɬ/ɝɨɞ; 
a, b ‒ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 

ɬɚɛɥɢɰɵ 3 ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ» ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɝɪɭɩɩ ɡɞɚɧɢɣ. Ʉɨɷɮɮɢɰɢɟɧɬ a = 0,00025; b = 1,5. 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (ȼ.1), ɩɨɥɭɱɚɟɦ 
 

2
0 0,00025 10419 1,5 4,1 / .ɬɪR ɦ ɋ ȼɬ      

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ R0, ɦ2·°ɋ/ȼɬ, ɨɞɧɨɪɨɞɧɨɣ ɦɧɨɝɨɫɥɨɣɧɨɣ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ 
ɮɨɪɦɭɥɟ 8 ɋɉ 23-101-2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ»: 

 

0 ( ) ,si k seR R R R r                    (Ⱥ.4) 
 

ɝɞɟ Rsi = 1 / αɜ, αɜ ‒ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, αɜ =8,7 ȼɬ/ɦ2·°ɋ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 4  
ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ»; 

Rse = 1 / αɧ, αɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, αɧ = 23 ȼɬ/ɦ2·°ɋ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6 ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ»; 

r – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɪɭɠɧɵɯ 
ɨɝɪɚɠɞɟɧɢɣ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ. 8 ɋɌɈ 00044807-001-2006, ɢ ɪɚɜɧɵɣ 0,75; 

Rk - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ. 
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ Rk, ɦ2·°ɋ/ȼɬ, ɫ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ 
ɮɨɪɦɭɥɟ 7 ɋɉ 23-101-2004 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ»: 

 

1 2 ... ,k nR R R R                    (Ⱥ.5) 
 

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

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R, ɦ2∙°ɋ/ȼɬ, ɨɞɧɨɪɨɞɧɨɝɨ ɫɥɨɹ ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 6 ɋɉ 23-101-2004 
«ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɣ»: 

 

,R



                   (Ⱥ.6) 

 
ɝɞɟ Ɂ ‒ ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ, ɩɪɢɧɢɦɚɟɦɚɹ ɩɨ ɬɚɛɥɢɰɟ 3; λ ‒ ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, ȼɬ/ɦ·°ɋ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 3. 

ɉɪɟɨɛɪɚɡɭɟɦ ɮɨɪɦɭɥɭ (Ⱥ.4) ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ (Ⱥ.5) ɢ (Ⱥ.6), ɩɨɥɭɱɢɦ 
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1 2
0

1 2

... .n
si se

n

R R R
  
  

                    (Ⱥ.7) 

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (Ⱥ.7), ɩɨɥɭɱɚɟɦ 
 
4,1 1 1 0,007

.
0,75 8,7 0,042 23 17,5

x
      

 
ȼɵɪɚɡɢɦ ɬɨɥɳɢɧɭ ɫɥɨɹ ɭɬɟɩɥɢɬɟɥɹ ɯ: 
 

3,06 1 1 0,007
0,042 0,223 223 .

0,75 8,7 23 17,5
x ɦ ɦɦ        

 
  

 
ɉɪɢɧɢɦɚɟɦ ɭɬɟɩɥɢɬɟɥɶ ɞɥɹ ɤɪɨɜɥɢ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɌȿɏɇɈɇɂɄɈɅɖ 

250 ɦɦ. 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ. Лɨɤɚɥɶɧɵɣ ɪɟɫɭɪɫɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɞɥɹ ɥɢɧɡɨɨɛɪɚɡɧɨɝɨ ɛɥɨɤɚ ɩɨɤɪɵɬɢɹ ɢɡ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɥɢɫɬɚ 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ Ʌɉɉ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɥɢɫɬɚ 

№ 
ɩɩ 

Ɉɛɨɫɧɨ-
ɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ 

ɪɚɛɨɱɢɯ, ɱɟɥ-
ɱɚɫ 

Ɂɚɬɪɚɬɵ 
ɬɪɭɞɚ ɦɚɲɢɧ, 

ɦɚɲ-ɱɚɫ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ   

ɈɁɉ 
ɋɬ-ɬɶ 

ɦɟɯ-ɦɨɜ 
ɜ ɬ.ɱ. ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-ɥɵ ɈɁɉ 

ɋɬ- 
-ɬɶ ɦɟɯ-

ɦɨɜ 

ɜ ɬ.ɱ. ɡ/ɩ 
ɦɚɲ 

Ɇɚɬ-ɥɵ 
ɧɚ 

ɟɞ.ɢɡ
ɦ. 

ɧɚ 
ɤɨɧɫɬ
ɪ-ɸ 

ɧɚ 
ɟɞ.ɢɡ

ɦ. 

ɧɚ 
ɤɨɧɫɬ
ɪ-ɸ 

1 
Ƚɗɋɇ 
09-04-
002-01 

Ɇɨɧɬɚɠ 
ɤɪɨɜɟɥɶɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɢɡ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ 
ɥɢɫɬɚ ɩɪɢ ɜɵɫɨɬɟ 
ɡɞɚɧɢɹ ɞɨ  25 ɦ 

100 
ɦ2 

36 132988,86 2970,08 5029,50 441,13 124989,28 47875,99 1069,23 1810,62 158,81 44996,14 135,5 48,78 2,93 1,05 

2 
Ƚɗɋɇ 
09-05-
002-04 

ɗɥɟɤɬɪɨɞɭɝɨɜɚɹ 
ɫɜɚɪɤɚ ɩɪɢ 
ɦɨɧɬɚɠɟ ɩɨɤɪɵɬɢɣ 

10ɬ 0,005 973855,39 7170,07 6685,31 3,75 960000 486,93 3,59 3,34 0,002 480 63,08 0,03 0,03 0 

3 
Ƚɗɋɇ 
12-01-
013-03 

ɍɬɟɩɥɟɧɢɟ 
ɩɨɤɪɵɬɢɣ ɩɥɢɬɚɦɢ 
ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɚɬɵ ɜ ɨɞɢɧ ɫɥɨɣ 

100 
ɦ2 

36 69565,32 4108,44 1360,58 114,49 64096,3 25043,51 1479,04 489,81 41,22 23074,67 45,54 16,39 0,83 0,3 

4 
Ƚɗɋɇ 
12-01-
013-04 

ɇɚ ɤɚɠɞɵɣ 
ɩɨɫɥɟɞɭɸɳɢɣ ɫɥɨɣ 
ɞɨɛɚɜɥɹɬɶ 

100 
ɦ2 72 55676,51 3180,731 1299,4784 114,4896 51196,3 40087,08 2290,13 935,62 82,43 36861,33 35,6 25,63 0,83 0,6 

  ɂɬɨɝɨ        113493,52    105412  90,84  1,95 

  ɂɬɨɝɨ / ɦ2        3152,6    2928  2,5  0,05 

ɉɪɢɦɟɱɚɧɢɟ: ɫɤɪɢɧɲɨɬɵ ɢɡ ɩɪɚɣɫ-ɥɢɫɬɨɜ ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.2 ɢ ɪɢɫ. Ȼ.1-Ȼ.9. 



119 
 

Ɍɚɛɥɢɰɚ Ȼ.2 – ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɩɪɚɣɫ-ɥɢɫɬɚɦ 
№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɢ ɱɢɫɥɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ 

1 
ɉɪɨɮɥɢɫɬ ɋ44-1000-0,8 (ɪɢɫ. 
Ȼ.1) 19835 ɪɭɛ. ɧɚ ɨɞɢɧ ɩɨɹɫ => 19835 ∙ 2 = 39670 ɪɭɛ 39670 

2 
ɍɬɟɩɥɢɬɟɥɶ - ɦɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ 
(ɪɢɫ. Ȼ.2) 

(ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɣ ɧɚɝɪɭɡɤɟ 14,5 ɤɝ/ɦ2 ɢ ɬɪɟɛ. ɬɨɥɳɢɧɟ 250 ɦɦ ɢ λ = 0,037 ɞɥɹ ρ = 84-110 ɤɝ/ɦ3)  
14,5 / 0,25 = 58 ɤɝ/ɦ3 – ɩɪɢɧɹɬɚɹ ɩɥɨɬɧɨɫɬɶ ɭɬɟɩɥɢɬɟɥɹ; ɬɪɟɛɭɟɦɵɣ ɨɛɴɟɦ 12 ∙ 3 ∙ 0,25 = 9 ɦ3, ɩɪɢ 
0,216 ɦ3/ɭɩ. 9 / 0,216 = 42 ɭɩɚɤɨɜɤɢ, 42 ∙ 1327 = 55292 ɪɭɛ 

 

55292 

3 
ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɷɥɟɦɟɧɬɵ - 
ɝɧɭɬɵɟ ɭɝɨɥɤɢ ɢɡ ɩɨɥɨɫɨɜɨɣ 
ɫɬɚɥɢ (ɪɢɫ. Ȼ.3) 

(ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɣ ɧɚɝɪɭɡɤɟ 5,17 ɤɝ/ɦ2) 242 ɪɭɛ/ɤɝ => 242 ∙ 5,17 = 1251,14 ɪɭɛ 1251,14 

4 
ɉɨɥɢɦɟɪɧɚɹ ɩɥɟɧɤɚ – 
ɚɪɦɨɝɢɞɪɨɛɭɬɢɥ  
(ɪɢɫ. Ȼ.4) 

(ɩɥɨɳɚɞɶ ɩɨɤɪɵɬɢɹ 36 ɦ2) 129 ∙ 36 = 4644 ɪɭɛ 4644 

5 ɍɩɥɨɬɧɢɬɟɥɶ (ɪɢɫ. Ȼ.5) 
(ɬɜɟɪɞɟɸɳɢɣ ɫɨɫɬɚɜ ɧɚ ɨɫɧɨɜɟ ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɵ ɢ ɫɦɟɫɢ ɢɡ ɩɟɫɤɚ ɢ ɰɟɦɟɧɬɚ, ɡɚɩɨɥɧɟɧɢɟ – 300 ɦɦ 

ɨɬ ɨɩɨɪɵ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɩɥɢɬɵ 3 ɦ; ɜɵɫɨɬɚ ɡɚɩɨɥɧɟɧɢɹ 20-22 ɦɦ, ɜɟɫ 0,04 ɤɝ/ɦ2 => m = 0,04 ∙ 3 ∙ 
0,3 = 0,036 ɤɝ; ɜ ɭɩɚɤɨɜɤɟ 0,1 ɤɝ, 171 ɪɭɛ) 

171 

6 Ʉɥɟɣ 88-ɇ (ɪɢɫ. Ȼ.6) - 225 
7 ɉȼȺ-ɞɢɫɩɟɪɫɢɹ (ɪɢɫ. Ȼ.7) - 899 

8 
ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ 32ɯ32ɯ4 
– ɞɥɹ ɪɚɫɤɨɫɨɜ (ɪɢɫ. Ȼ.8) 

Ⱦɥɢɧɚ: 2 (1032 1074 1115 1145 1162)
2 22,112

1000
ɦ    

    

1390 ∙ 2 = 2780 
2780 

9 ɗɥɟɤɬɪɨɞ ɗ-42 (ɪɢɫ. Ȼ.9) 5 ∙ 96 = 480 ɪɭɛ 480 
  ɂɬɨɝɨ, ɪɭɛ 105412,14 
  ɂɬɨɝɨ, ɪɭɛ / ɦ2 2928 
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Ɋɢɫɭɧɨɤ Ȼ.1 – ɉɪɨɮɥɢɫɬ ɋ44-1000-0,8: 
https://krasnoyarsk.metallprofil.ru/shop/catalog/krovlya/profilirovannye-

listy/profilirovannyy-list-s44kh1000-ots01bts08--311339/ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ Ɍɟɯɧɨɮɚɫ Ɉɩɬɢɦɚ: 

https://krasnoyarsk.pulscen.ru/products/plita_mineralovatnaya_tekhnofas_optima_12
00kh600kh50_6_sht_tekhnonikol_94387489 

 

 
Ɋɢɫɭɧɨɤ Ȼ.3 – ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɷɥɟɦɟɧɬɵ - ɝɧɭɬɵɟ ɭɝɨɥɤɢ ɢɡ ɩɨɥɨɫɨɜɨɣ ɫɬɚɥɢ: 

https://krasnoyarsk.pulscen.ru/products/polosa_aisi_304_30kh3_nerzhaveyushchaya_
99111594 

https://krasnoyarsk.metallprofil.ru/shop/catalog/krovlya/profilirovannye-listy/profilirovannyy-list-s44kh1000-ots01bts08--311339/
https://krasnoyarsk.metallprofil.ru/shop/catalog/krovlya/profilirovannye-listy/profilirovannyy-list-s44kh1000-ots01bts08--311339/
https://krasnoyarsk.pulscen.ru/products/plita_mineralovatnaya_tekhnofas_optima_1200kh600kh50_6_sht_tekhnonikol_94387489
https://krasnoyarsk.pulscen.ru/products/plita_mineralovatnaya_tekhnofas_optima_1200kh600kh50_6_sht_tekhnonikol_94387489
https://krasnoyarsk.pulscen.ru/products/polosa_aisi_304_30kh3_nerzhaveyushchaya_99111594
https://krasnoyarsk.pulscen.ru/products/polosa_aisi_304_30kh3_nerzhaveyushchaya_99111594
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Ɋɢɫɭɧɨɤ Ȼ.4 – ɉɨɥɢɦɟɪɧɚɹ ɩɥɟɧɤɚ – ɚɪɦɨɝɢɞɪɨɛɭɬɢɥ: 
https://www.tstn.ru/product/material-krovelnyy-tekhnonikol-bikroelast-epp-000032/ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.5 – ɗɩɨɤɫɢɞɧɚɹ ɫɦɨɥɚ: 

https://aliexpress.ru/item/32956924668.html?spm=a2g0s.9042311.0.0.7e9033ed4Yrb
kd 
 

 
Ɋɢɫɭɧɨɤ Ȼ.6 – Ʉɥɟɣ 88-ɇ: http://www.sts124.ru/goods/69575064-kley_88_n 

 
 

https://www.tstn.ru/product/material-krovelnyy-tekhnonikol-bikroelast-epp-000032/
https://aliexpress.ru/item/32956924668.html?spm=a2g0s.9042311.0.0.7e9033ed4Yrbkd
https://aliexpress.ru/item/32956924668.html?spm=a2g0s.9042311.0.0.7e9033ed4Yrbkd
http://www.sts124.ru/goods/69575064-kley_88_n
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Ɋɢɫɭɧɨɤ Ȼ.7 – ɉȼȺ-ɞɢɫɩɟɪɫɢɹ: 

http://pilon.ru/catalog/otdelochnye_materialy/pena_kleya_germetiki/kley/kley_pva/kl
ey_pva_10_kg_teks/ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.8 – ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ 32ɯ32ɯ4 ɦɦ: https://www.xn----

itbqftgje.xn--p1ai/ugolok-stalnoy/ugolok-32kh32kh4.html 
 

 
Ɋɢɫɭɧɨɤ Ȼ.9 – ɗɥɟɤɬɪɨɞ ɗ-42: https://krasnoyarsk.v-p-k.ru/elektrody-e42/ 

 

http://pilon.ru/catalog/otdelochnye_materialy/pena_kleya_germetiki/kley/kley_pva/kley_pva_10_kg_teks/
http://pilon.ru/catalog/otdelochnye_materialy/pena_kleya_germetiki/kley/kley_pva/kley_pva_10_kg_teks/
https://www.русмет-к.рф/ugolok-stalnoy/ugolok-32kh32kh4.html
https://www.русмет-к.рф/ugolok-stalnoy/ugolok-32kh32kh4.html
https://krasnoyarsk.v-p-k.ru/elektrody-e42/
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ɉɪɢɥɨɠɟɧɢɟ ȼ. Лɨɤɚɥɶɧɵɣ ɪɟɫɭɪɫɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɞɥɹ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ ɞɟɪɟɜɹɧɧɵɯ 
ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 

Ɍɚɛɥɢɰɚ ȼ.1 – Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ Ʌɉɉ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ 

№ 
ɩɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, ɱɟɥ-

ɱɚɫ 

Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɦɚɲɢɧ, ɦɚɲ-

ɱɚɫ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ɈɁɉ 
ɋɬɨɢɦɨɫɬɶ 

ɦɟɯ-ɦɨɜ 
ɜ ɬ.ɱ. ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-ɥɵ ɈɁɉ 

ɋɬ- 
-ɬɶ ɦɟɯ-

ɦɨɜ 

ɜ ɬ.ɱ. 
ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-ɥɵ 

ɧɚ 
ɟɞ.ɢɡɦ. 

ɧɚ 
ɤɨɧɫɬɪ-

ɸ 

ɧɚ 
ɟɞ.ɢɡɦ. 

ɧɚ 
ɤɨɧɫɬɪ-

ɸ 

1 
Ƚɗɋɇ 10-01-

001-10 

ɍɤɥɚɞɤɚ 
ɩɨɤɪɵɬɢɣ 
ɞɥɢɧɨɣ 6 ɦ 
ɩɥɨɳɚɞɶɸ ɞɨ 
10 ɦ2 

1 ɲɬ. 1 8977,99 313,67 128,32 18,44 8536 8977,99 313,67 128,32 18,44 8536 3,81 3,81 0,02 0,02 

2 
Ƚɗɋɇ 09-05-

003-01 

ɉɨɫɬɚɧɨɜɤɚ 
ɛɨɥɬɨɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɫ ɝɚɣɤɚɦɢ ɢ 
ɲɚɣɛɚɦɢ 

100 
ɲɬ. 64 4503,73 1157,01 19,72 3,43 3327 2882,39 740,49 12,62 2,2 2129,28 4,88 3,12 0,03 0,02 

3 
Ƚɗɋɇ 12-01-

013-03 

ɍɬɟɩɥɟɧɢɟ 
ɩɨɤɪɵɬɢɣ 
ɩɥɢɬɚɦɢ ɢɡ 
ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɚɬɵ ɜ ɨɞɢɧ 
ɫɥɨɣ 

100 
ɦ2 

7,92 16361,28 4108,44 1360,58 114,49 10892,26 1295,81 325,39 107,76 9,07 862,67 45,54 3,61 0,83 0,07 

4 
Ƚɗɋɇ 12-01-

013-04 

ɇɚ ɤɚɠɞɵɣ 
ɩɨɫɥɟɞɭɸɳɢɣ 
ɫɥɨɣ 
ɞɨɛɚɜɥɹɬɶ 

100 
ɦ2 

15,84 15372,47 3180,731 1299,4784 114,4896 10892,26 2435 503,83 205,84 18,14 1725,33 35,6 5,64 0,83 0,13 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ȼ.1 

№ 
ɩɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, ɱɟɥ-ɱɚɫ 

Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɦɚɲɢɧ, ɦɚɲ-

ɱɚɫ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ɈɁɉ 
ɋɬɨɢɦɨɫɬɶ 

ɦɟɯ-ɦɨɜ 
ɜ ɬ.ɱ. ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-
ɥɵ 

ɈɁɉ 

ɋɬ- 
-ɬɶ 

ɦɟɯ-
ɦɨɜ 

ɜ ɬ.ɱ. 
ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-ɥɵ 

ɧɚ 
ɟɞ.ɢɡɦ. 

ɧɚ 
ɤɨɧɫɬɪ-

ɸ 

ɧɚ 
ɟɞ.ɢɡɦ. 

ɧɚ 
ɤɨɧɫɬɪ-

ɸ 

5 
Ƚɗɋɇ 12-01-

007-08 

ɍɫɬɪɨɣɫɬɜɨ 
ɤɪɨɜɟɥɶ ɢɡ 
ɨɰɢɧɤɨɜɚɧɧɨɣ 
ɫɬɚɥɢ ɛɟɡ 
ɧɚɫɬɟɧɧɵɯ 
ɠɟɥɨɛɨɜ 

100 
ɦ2 

7,92 30335,55 7756,027 579,5232 88,5472 22000 2402,58 614,28 45,90 7,01 1742,4 72,8 5,77 0,63 0,05 

  ɂɬɨɝɨ        17993,76    14995,68  21,94  0,29 

  ɂɬɨɝɨ / ɦ2        2272    1893  2,77  0,04 

ɉɪɢɦɟɱɚɧɢɟ: ɫɤɪɢɧɲɨɬɵ ɢɡ ɩɪɚɣɫ-ɥɢɫɬɨɜ ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ.2 ɢ ɪɢɫ. ȼ.1-ȼ.12. 

Ɍɚɛɥɢɰɚ ȼ.2 – ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɩɪɚɣɫ-ɥɢɫɬɚɦ 
№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɢ ɱɢɫɥɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ 

1 Ⱦɨɫɤɚ ɨɛɪɟɡɧɚɹ (ɪɢɫ. ȼ.1) 400 ɪɭɛ/ɲɬ => ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ 400 ∙ 8 = 3200 ɪɭɛ 3200 

2 Ɋɚɫɩɨɪɤɢ (ɪɢɫ. ȼ.2) 
2 ɥɢɫɬɚ 1220ɯ2440 ɦɦ 

1570 ∙ 2 = 3640 ɪɭɛ 
3640 

3 Ƚɧɭɬɵɟ ɩɥɚɫɬɢɧɵ (ɪɢɫ. ȼ.3) - 1200 
4 Ȼɨɥɬɵ Ɇ10ɯ60 (ɪɢɫ. ȼ.4) Ʉɨɥɢɱɟɫɬɜɨ 4 ∙ 8 ∙ 2=64 ɲɬ. ɋɬɨɢɦɨɫɬɶ 32 ∙ 64 / 2 = 1024 ɪɭɛ. 1024 
5 Ƚɚɣɤɢ ɩɨɞ Ɇ10 (ɪɢɫ. ȼ.5) Ʉɨɥɢɱɟɫɬɜɨ 64 ɲɬ. ɢɥɢ 13 ɭɩ. 18 ∙ 13 = 234 ɪɭɛ. 234 
6 ɒɚɣɛɵ ɩɨɞ Ɇ10 (ɪɢɫ. ȼ.6) Ʉɨɥɢɱɟɫɬɜɨ 64 ɲɬ. ɢɥɢ 22 ɭɩ. 22 ∙ 21 = 462 ɪɭɛ. 462 
7 ɋɚɦɨɪɟɡɵ 4,2ɯ70 (ɪɢɫ. ȼ.7) Ʉɨɥɢɱɟɫɬɜɨ 2 ∙ 4 ∙ 8 + 6 = 64 ɲɬ. 187 

8 ɋɚɦɨɪɟɡɵ 4,8ɯ35 (ɪɢɫ. ȼ.8) Ʉɨɥɢɱɟɫɬɜɨ 6 ∙ 12 ∙ 2 = 144 ɲɬ. 
0,45 ∙ 144 = 65 ɪɭɛ. 65 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ ȼ.2 
№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɢ ɱɢɫɥɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ 

9 Ȼɨɥɬɵ Ɇ6ɯ35 (ɪɢɫ. ȼ.9) 
Ʉɨɥɢɱɟɫɬɜɨ 2 ∙ 12 ∙ 2 = 48 ɲɬ. 

48 / 3 = 16 ɭɩ. 
16 ∙ 23 = 365 ɪɭɛ. 

368 

10 Ƚɚɣɤɢ ɩɨɞ Ɇ6 (ɪɢɫ. ȼ.10) Ʉɨɥɢɱɟɫɬɜɨ 48 ɲɬ. 
0,86 ∙48 = 41,28 ɪɭɛ. 41,28 

11 Ɍɪɭɛɚ ɫɬɚɥɶɧɚɹ (ɪɢɫ. ȼ.11) 2 ∙ 122 = 244 ɪɭɛ. 244 
12 ɉɪɨɮɥɢɫɬ– ɩɨɤɪɵɬɢɟ (ɪɢɫ. ȼ.12) 220 ∙ 7,92 = 1742,4 ɪɭɛ 1742,4 

13 Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ – ɭɬɟɩɥɢɬɟɥɶ (ɪɢɫ. ȼ.13) 
ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ 1320 ∙ 6000 ∙ 250 / 1000000000 = 1,98 ɦ3 

1,98 / 0,576=4 ɭɩ. 
4 ∙ 647 = 2588 ɪɭɛ 

2588 

  ɂɬɨɝɨ, ɪɭɛ 14955,68 
  ɂɬɨɝɨ, ɪɭɛ / ɦ2 1893 
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Ɋɢɫɭɧɨɤ ȼ.1 – Ⱦɨɫɤɚ ɨɛɪɟɡɧɚɹ 40ɯ165ɯ6000: https://doskov.ru/doska-

obreznaya-40-na-165-mm-6-metrov-cena-za-shtuku 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 – Ɋɚɫɤɥɚɞɤɚ ɪɚɫɩɨɪɨɤ ɧɚ ɥɢɫɬɚɯ ɮɚɧɟɪɵ ɯɜɨɣɧɨɣ 2440ɯ1220 ɦɦ: 

http://www.xn--90afmb4bcf0g.xn--p1ai/produkcziya/fanera/fanera-xvojnaya 
 

 
Ɋɢɫɭɧɨɤ ȼ.3 – Ʌɢɫɬ ɫɬɚɥɶɧɨɣ ɞɥɹ ɝɧɭɬɵɯ ɩɥɚɫɬɢɧ: https://krsk.au.ru/14768608-

list-stalnoj-2-mm-0-625h1-25-m-g-k-art-list-metalla/ 

https://doskov.ru/doska-obreznaya-40-na-165-mm-6-metrov-cena-za-shtuku
https://doskov.ru/doska-obreznaya-40-na-165-mm-6-metrov-cena-za-shtuku
http://www.тдсибирь.рф/produkcziya/fanera/fanera-xvojnaya
https://krsk.au.ru/14768608-list-stalnoj-2-mm-0-625h1-25-m-g-k-art-list-metalla/
https://krsk.au.ru/14768608-list-stalnoj-2-mm-0-625h1-25-m-g-k-art-list-metalla/
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Ɋɢɫɭɧɨɤ ȼ.4 – Ȼɨɥɬɵ Ɇ10ɯ60 ɦɦ: https://krasnoyarsk.leroymerlin.ru/product/bolt-

m10h60-mm-10962115/ 
 

 
Ɋɢɫɭɧɨɤ ȼ.5 – Ƚɚɣɤɢ ɩɨɞ Ɇ10: https://krasnoyarsk.leroymerlin.ru/product/gayka-

din-934-m10-10964006/ 
 

https://krasnoyarsk.leroymerlin.ru/product/bolt-m10h60-mm-10962115/
https://krasnoyarsk.leroymerlin.ru/product/bolt-m10h60-mm-10962115/
https://krasnoyarsk.leroymerlin.ru/product/gayka-din-934-m10-10964006/
https://krasnoyarsk.leroymerlin.ru/product/gayka-din-934-m10-10964006/
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Ɋɢɫɭɧɨɤ ȼ.6 – ɒɚɣɛɵ ɩɨɞ Ɇ10: https://krasnoyarsk.leroymerlin.ru/product/shayba-

kuzovnaya-din-9021-12-mm-10966343/ 
 

 
Ɋɢɫɭɧɨɤ ȼ.7 – ɋɚɦɨɪɟɡɵ 4,2ɯ70: 

https://www.vseinstrumenti.ru/krepezh/samorezy/po-derevu/kachestvennyj-
krepezh/4-2h70-potaj-krupnaya-rezba-oksid-100-sht-0200375-kch/ 

 

 
Ɋɢɫɭɧɨɤ ȼ.8 – ɋɚɦɨɪɟɡɵ 4,8ɯ35: 

https://perm.pulscen.ru/products/samorez_3_5_35_po_metallu_cherny_22185467 
 

https://krasnoyarsk.leroymerlin.ru/product/shayba-kuzovnaya-din-9021-12-mm-10966343/
https://krasnoyarsk.leroymerlin.ru/product/shayba-kuzovnaya-din-9021-12-mm-10966343/
https://www.vseinstrumenti.ru/krepezh/samorezy/po-derevu/kachestvennyj-krepezh/4-2h70-potaj-krupnaya-rezba-oksid-100-sht-0200375-kch/
https://www.vseinstrumenti.ru/krepezh/samorezy/po-derevu/kachestvennyj-krepezh/4-2h70-potaj-krupnaya-rezba-oksid-100-sht-0200375-kch/
https://perm.pulscen.ru/products/samorez_3_5_35_po_metallu_cherny_22185467


129 
 

 
Ɋɢɫɭɧɨɤ ȼ.9 – Ȼɨɥɬɵ Ɇ6ɯ35 ɦɦ: https://leroymerlin.ru/product/bolt-m6x60-mm-

10961323/ 
 

 
Ɋɢɫɭɧɨɤ ȼ.10 – Ƚɚɣɤɢ ɩɨɞ Ɇ6: https://krepeg24.ru/catalog/metricheskij-

krepezh/gajki/gajka-6-shag-rezby-1-4-dyujma-klyuch-11.html 
 
 

https://leroymerlin.ru/product/bolt-m6x60-mm-10961323/
https://leroymerlin.ru/product/bolt-m6x60-mm-10961323/
https://krepeg24.ru/catalog/metricheskij-krepezh/gajki/gajka-6-shag-rezby-1-4-dyujma-klyuch-11.html
https://krepeg24.ru/catalog/metricheskij-krepezh/gajki/gajka-6-shag-rezby-1-4-dyujma-klyuch-11.html
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Ɋɢɫɭɧɨɤ ȼ.11 – Ɍɪɭɛɚ ɫɬɚɥɶɧɚɹ:  https://www.xn----itbqftgje.xn--p1ai/truba/truba-
besshovnaya-tselnotyanutaya/truba-besshovnaya-gd/truba-tc-t-g-d-38-3.html 

 

 
Ɋɢɫɭɧɨɤ ȼ.12 – ɉɪɨɮɥɢɫɬ ɞɥɹ ɩɨɤɪɵɬɢɹ:  

https://krasnoyarsk.pulscen.ru/products/profilirovanny_list_s8_stal_st_ral_ral_8017_
shokoladno_korichnevy_111943236 

 
 

 
Ɋɢɫɭɧɨɤ ȼ.13 – Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ – ɭɬɟɩɥɢɬɟɥɶ:  

https://krasnoyarsk.pulscen.ru/products/tekhnonikol_roklayt_1200kh600kh50_mm_8
sht_129659506 

 
 
 
 
 

https://www.русмет-к.рф/truba/truba-besshovnaya-tselnotyanutaya/truba-besshovnaya-gd/truba-tc-t-g-d-38-3.html
https://www.русмет-к.рф/truba/truba-besshovnaya-tselnotyanutaya/truba-besshovnaya-gd/truba-tc-t-g-d-38-3.html
https://krasnoyarsk.pulscen.ru/products/profilirovanny_list_s8_stal_st_ral_ral_8017_shokoladno_korichnevy_111943236
https://krasnoyarsk.pulscen.ru/products/profilirovanny_list_s8_stal_st_ral_ral_8017_shokoladno_korichnevy_111943236
https://krasnoyarsk.pulscen.ru/products/tekhnonikol_roklayt_1200kh600kh50_mm_8sht_129659506
https://krasnoyarsk.pulscen.ru/products/tekhnonikol_roklayt_1200kh600kh50_mm_8sht_129659506


131 
 

ɉɪɢɥɨɠɟɧɢɟ Ƚ. ɑɢɫɥɟɧɧɵɣ ɪɚɫɱɟɬ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ 
ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɬɟɪɠɧɟɜɵɯ ɷɥɟɦɟɧɬɨɜ 

Ƚ.1 Ɂɚɞɚɧɢɟ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɢ ɫɛɨɪ ɧɚɝɪɭɡɨɤ 

ɉɥɢɬɚ ɩɨɤɪɵɬɢɹ ɫɨɫɬɨɢɬ ɢɡ ɩɨɹɫɨɜ ɪɚɡɪɟɠɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɨɛɪɚɡɨɜɚɧɧɵɯ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɫɬɟɪɠɧɟɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫ ɫɟɱɟɧɢɟɦ ɢɡ ɤɜɚɞɪɚɬɧɵɯ ɬɪɭɛ. 
ɋɬɟɪɠɧɢ ɨɛɪɚɡɭɸɬ ɢɡɨɝɧɭɬɵɟ ɨɱɟɪɬɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ, ɚ ɫɚɦɢ ɷɥɟɦɟɧɬɵ 
ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɧɟɤɨɬɨɪɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ȼ ɪɚɡɞɜɢɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ 
ɩɨɹɫɚ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɭɝɨɥɤɚɦɢ ɩɨ ɬɢɩɭ ɥɢɧɡɨɨɛɪɚɡɧɨɝɨ ɛɥɨɤɚ ɢɡ ɩɪɨɮɥɢɫɬɚ 
(ɪɢɫ. Ƚ.1). 

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɦɨɞɟɥɶ ɩɥɢɬɵ, ɷɥɟɦɟɧɬɚɦɢ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɫɬɟɪɠɧɢ, 
ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. Ƚ.1. 

 

 
Ɋɢɫɭɧɨɤ Ƚ.1.1 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɥɢɬɵ ɜ ɩɪɨɝɪɚɦɦɟ SCAD 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 Ɋɚɣɨɧ– ɝ. Ⱦɭɞɢɧɤɚ 
 Ⱦɥɢɧɚ ɩɥɢɬɵ – 6 ɦ 
 ɒɢɪɢɧɚ ɩɥɢɬɵ – 1,155 ɦ 
 ɋɨɟɞɢɧɟɧɢɟ ɫ ɨɩɨɪɨɣ – ɲɚɪɧɢɪɧɨɟ 
 ɋɨɟɞɢɧɟɧɢɟ ɪɚɫɤɨɫɨɜ ɫ ɩɨɹɫɚɦɢ – ɲɚɪɧɢɪɧɨɟ 
 ɒɚɝ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ – 300 ɦɦ 
 Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɹɫɟ – 4 ɲɬ 
 ɇɚɱɚɥɶɧɵɣ ɩɪɨɝɢɛ ɞɨɫɨɤ h0=0,3 ɦ 
 ȼɵɫɨɬɚ ɩɥɢɬɵ H=h0∙2=0,6 ɦ. 
ɋɜɹɡɢ ɩɥɢɬɵ ɜ ɭɡɥɚɯ – ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɚɹ, 

ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɩɟɪɟɦɟɳɟɧɢɟ ɜɞɨɥɶ ɨɫɟɣ y ɢ z, ɢ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɚɹ ɫ 
ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɝɪɚɧɢɱɢɜɚɸɳɚɹ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɜɫɟɦ ɬɪɟɦ ɨɫɹɦ x, y ɢ z. 

ɉɪɢɦɟɦ ɫɥɟɞɭɸɳɢɟ ɠɟɫɬɤɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 ȼɟɪɯɧɢɣ ɩɨɹɫ: 30ɯ3 ɦɦ (ɬɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ ɩɨ ȽɈɋɌ Ɋ 54157-2010 ɢɡ 

ɫɬɚɥɢ ɋ345); 
 ɇɢɠɧɢɣ ɩɨɹɫ: 20ɯ1 ɦɦ (ɬɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ ɩɨ ȽɈɋɌ Ɋ 54157-2010 ɢɡ 

ɫɬɚɥɢ ɋ345); 
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 ɋɬɨɣɤɢ: L20ɯ3 ɦɦ (ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 ɢɡ ɫɬɚɥɢ 
ɋ345); 

 Ɋɚɫɤɨɫɵ: L30ɯ3 ɦɦ (ɭɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 ɢɡ ɫɬɚɥɢ 
ɋ345); 

 ɋɜɹɡɢ ɩɨ ɜɟɪɯɧɟɦɭ ɢ ɧɢɠɧɟɦɭ ɩɨɹɫɚɦ: 20ɯ1 ɦɦ (ɬɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ ɩɨ 
ȽɈɋɌ Ɋ 54157-2010 ɢɡ ɫɬɚɥɢ ɋ345); 

 ɋɬɟɪɠɟɧɶ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɧɚ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɨɦ 
ɬɨɪɰɟ ɩɥɢɬɵ: 10ɯ1 ɦɦ (ɬɪɭɛɚ ɤɪɭɝɥɚɹ ɷɥɟɤɬɪɨɫɜɚɪɧɚɹ ɩɪɹɦɨɲɨɜɧɚɹ ɩɨ 
ȽɈɋɌ 10704-91 ɢɡ ɫɬɚɥɢ ɋ345); 

 ɋɬɟɪɠɟɧɶ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɧɚ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɨɦ 
ɬɨɪɰɟ ɩɥɢɬɵ: 38ɯ6 ɦɦ (ɬɪɭɛɚ ɤɪɭɝɥɚɹ ɷɥɟɤɬɪɨɫɜɚɪɧɚɹ ɩɪɹɦɨɲɨɜɧɚɹ ɩɨ 
ȽɈɋɌ 10704-91 ɢɡ ɫɬɚɥɢ ɋ345). 

Ʉɚɪɬɵ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. Ƚ.1.2-Ƚ.1.5. Ɂɧɚɱɟɧɢɹ 
ɧɚɝɪɭɡɨɤ ɛɵɥɢ ɫɨɛɪɚɧɵ ɚɧɚɥɨɝɢɱɧɨ ɫɛɨɪɭ ɧɚɝɪɭɡɨɤ ɜɨ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ ɩɥɢɬɵ 
ɩɨɤɪɵɬɢɹ (ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ) ɢ ɛɵɥɢ ɫɜɟɞɟɧɵ 
ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɩɥɨɳɚɞɢ ɤ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɢɧɢɢ ɭɦɧɨɠɟɧɢɟɦ ɧɚ 
ɲɢɪɢɧɭ ɞɨɫɤɢ 165 ɦɦ (ɢɥɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɫɬɟɪɠɧɟɣ ɩɨɹɫɨɜ). 

 
 
 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1.2 – Ʉɚɪɬɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢ ɞɟɣɫɬɜɢɢ ɫɨɛɫɬɜɟɧɧɨɝɨ 

ɜɟɫɚ  
 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1.3 – Ʉɚɪɬɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢ ȼɚɪɢɚɧɬɟ 1 ɫɧɟɝɨɜɨɝɨ 

ɡɚɝɪɭɠɟɧɢɹ 
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Ɋɢɫɭɧɨɤ Ƚ.1.4 – Ʉɚɪɬɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢ ȼɚɪɢɚɧɬɟ 2 ɫɧɟɝɨɜɨɝɨ 

ɡɚɝɪɭɠɟɧɢɹ 
 

 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1.5 – Ʉɚɪɬɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ 

 
ɉɨ ɚɧɚɥɨɝɢɢ ɫ ȼɚɪɢɚɧɬɨɦ 2 (Ʌɉɉ ɢɡ ɞɟɪɟɜɹɧɧɵɯ ɩɨɥɨɫɨɜɵɯ ɷɥɟɦɟɧɬɨɜ), ɜ 

ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɟ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɜɚɞɪɚɬɧɵɯ ɬɪɭɛ ɛɭɞɭɬ ɜɨɡɧɢɤɚɬɶ 
ɧɚɱɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡ-ɡɚ ɢɯ ɧɚɱɚɥɶɧɨɝɨ ɜɵɝɢɛɚ. ɇɚɣɞɟɦ ɡɧɚɱɟɧɢɹ 
ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɝɧɭɬɶ 
ɫɬɟɪɠɧɢ ɩɨɹɫɨɜ ɞɥɢɧɨɣ ln = 6000 ɦɦ ɧɚ ɧɚɱɚɥɶɧɵɣ ɩɪɨɝɢɛ f = 300 ɦɦ. 

Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɞɥɹ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ (ɬɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ ɩɨ 
ȽɈɋɌ Ɋ 54157-2010, ɫɟɱɟɧɢɟ 30ɯ1,5 ɦɦ) ɪɚɜɟɧ J = 22400 ɦɦ4. Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ 
ɞɥɹ ɫɬɟɪɠɧɟɣ ɧɢɠɧɟɝɨ ɩɨɹɫɚ (ɬɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ ɩɨ ȽɈɋɌ Ɋ 54157-2010, ɫɟɱɟɧɢɟ 
15ɯ10 ɦɦ) ɪɚɜɟɧ J = 1700 ɦɦ4. Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ E = 206010 ɇ/ɦɦ2. 
ɉɨɞɫɬɚɜɢɦ ɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2):  
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  
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ɉɟɪɟɜɟɞɟɦ ɞɥɹ ɭɞɨɛɫɬɜɚ ɧɚɣɞɟɧɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɪɚɡɦɟɪɧɨɫɬɶ ɇ/ɦ: 
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. . 0,082 / 82 /ɜ ɩq ɇ ɦɦ ɇ ɦ   

. . 0,0062 / 6,2 / .ɧ ɩq ɇ ɦɦ ɇ ɦ   
 
Ʉɚɪɬɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɧɚɱɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɧɚ 

ɪɢɫ. Ƚ.1.6. 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1.6 – Ʉɚɪɬɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɧɚɱɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ 

ɢɡɝɢɛɟ ɫɬɟɪɠɧɟɣ ɩɨɹɫɨɜ 
 

Ʉɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ ɢ ɪɚɫɱɟɬɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɫɢɥɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫ. Ƚ.1.7-Ƚ.1.8. Ʉɨɦɛɢɧɚɰɢɹ ɋ1 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɩɥɢɬɵ, ɜɟɫɚ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ, ɜɚɪɢɚɧɬɚ 1 ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ (ɪɚɜɧɨɦɟɪɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ) ɢ ɧɚɱɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. Ʉɨɦɛɢɧɚɰɢɹ ɋ2 ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ ɧɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɢɬɵ, ɜɟɫɚ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ, ɜɚɪɢɚɧɬɚ 
2 ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ (ɨɞɧɨɫɬɨɪɨɧɧɹɹ ɧɚɝɪɭɡɤɚ) ɢ ɧɚɱɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 
Ʉɨɦɛɢɧɚɰɢɹ ɋ3 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɥɢɬɵ, ɜɟɫɚ 
ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ; ɨɧɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɱɢɬɚɬɶ ɨɛɳɭɸ ɦɚɫɫɭ 
ɩɥɢɬɵ. 

 

 
Ɋɢɫɭɧɨɤ Ƚ.1.7 – Ʉɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ 
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Ɋɢɫɭɧɨɤ Ƚ.1.8 – Ɋɚɫɱɟɬɧɵɟ ɫɨɱɟɬɚɧɢɹ ɭɫɢɥɢɣ 

 

Ƚ.2 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. Ƚ.2.1-Ƚ.2.9. ɍɫɢɥɢɹ ɜɵɱɢɫɥɟɧɵ 
ɨɬ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ (ɩɨ 1-ɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ), ɚ ɩɟɪɟɦɟɳɟɧɢɹ - ɨɬ 
ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ (ɩɨ 2-ɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ). ɗɩɸɪɵ ɭɫɢɥɢɣ 
ɩɨɤɚɡɚɧɵ ɞɥɹ ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɨɝɨ (ɰɟɧɬɪɚɥɶɧɨɝɨ) ɮɪɚɝɦɟɧɬɚ ɫɯɟɦɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɬɚɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. Ƚ.2.3. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱɟɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɱɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɥɢɬɵ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ (ɋ2) ɨɛɟɫɩɟɱɟɧɚ 

 

 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ Ƚ.2.1 - Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 
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Ɋɢɫɭɧɨɤ Ƚ.2.2 - Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 

 
 

 
 
 
 

 
Ɋɢɫɭɧɨɤ Ƚ.2.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɬɚɥɢ ɩɨ Кɦɚɯ 

 

ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [7, ɬɚɛɥ. Ⱦ.1], ɩɪɟɞɟɥɶɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɪɨɝɢɛɵ ɩɥɢɬ 

ɩɨɤɪɵɬɢɣ, ɨɬɤɪɵɬɵɯ ɞɥɹ ɨɛɡɨɪɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɷɫɬɟɬɢɤɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ. ɉɪɢ ɩɪɨɥɟɬɟ l=6 ɦ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɪɚɜɟɧ 

 
6000

[ ] 30 .
200 200

l
f ɦɦ     

 

max| | 11,8 [ ] 30Z ɦɦ f ɦɦ     ɠɟɫɬɤɨɫɬɶ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɨɛɟɫɩɟɱɟɧɚ. 
Ɂɚɩɚɫ ɠɟɫɬɤɨɫɬɢ ɪɚɜɟɧ 61 %. 
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Ɋɢɫɭɧɨɤ Ƚ.2.4 – ɗɩɸɪɚ ɭɫɢɥɢɣ N, ɤɇ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 

 
Ɋɢɫɭɧɨɤ Ƚ.2.5 – ɗɩɸɪɚ ɭɫɢɥɢɣ My, ɤɇɦ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 

 
Ɋɢɫɭɧɨɤ Ƚ.2.6 – ɗɩɸɪɚ ɭɫɢɥɢɣ Qz, ɤɇ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ1 
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Ɋɢɫɭɧɨɤ Ƚ.2.7 – ɗɩɸɪɚ ɭɫɢɥɢɣ N, ɤɇ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 

 
Ɋɢɫɭɧɨɤ Ƚ.2.8 – ɗɩɸɪɚ ɭɫɢɥɢɣ My, ɤɇɦ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 

 
Ɋɢɫɭɧɨɤ Ƚ.2.9 – ɗɩɸɪɚ ɭɫɢɥɢɣ Qz, ɤɇ, ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɋ2 
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Ɇɚɫɫɚ ɷɥɟɦɟɧɬɨɜ ɩɥɢɬɵ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ, ɜ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɜɟɫɨɦ ɭɬɟɩɥɢɬɟɥɹ ɢ ɩɨɤɪɵɬɢɹ ɜɵɜɟɞɟɧɚ ɩɪɢ ɩɨɦɨɳɢ ɉɄ SCAD 
ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɪɟɚɤɰɢɣ Rzi, ɤɝ, ɜ ɨɩɨɪɧɵɯ ɭɡɥɚɯ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɨɬ ɤɨɦɛɢɧɚɰɢɢ 
ɋ3 = «ɫɜ» + «ɭɬɟɩɥ+ɩɨɤɪ». Ɋɟɚɤɰɢɢ Rzi ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ƚ.1. 

 
Ɍɚɛɥɢɰɚ Ƚ.1 – Ɋɟɚɤɰɢɢ ɜ ɨɩɨɪɧɵɯ ɭɡɥɚɯ ɩɥɢɬɵ 

№ 
X Y Z ɋɜɹɡɢ 

RZ 
ɦ ɦ ɦ ɤɝ 

28 6 0,33 0 Y,Z 21 
72 6 0,99 0 Y,Z 20 
27 0 0,33 0 X,Y,Z 19,38 
71 0 0,99 0 X,Y,Z 18,36 
50 6 0,66 0 Y,Z 17,48 
49 0 0,66 0 X,Y,Z 17,26 
361 6 0,165 0 Y,Z 17,2 
363 6 0,825 0 Y,Z 16,24 
16 0 0,165 0 X,Y,Z 15,7 
60 0 0,825 0 X,Y,Z 15,37 
362 6 0,495 0 Y,Z 13,53 
38 0 0,495 0 X,Y,Z 13,18 
11 6 0 0 Y,Z 12,2 
5 0 0 0 X,Y,Z 11,96 

364 6 1,155 0 Y,Z 6,32 
82 0 1,155 0 X,Y,Z 5,8 
     Σ240,98 

 

ɂɧɮɨɪɦɚɰɢɹ ɨ ɦɚɫɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɥɢɬɟ, ɧɟ ɭɱɬɟɧɧɵɯ ɜ 
ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ, ɫɨɞɟɪɠɢɬɫɹ ɜ ɬɚɛɥɢɰɟ Ƚ.2. 

 
Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɥɢɧɡɨɨɛɪɚɡɧɨɣ 
ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ Ɋɚɡɦɟɪɵ, ɦɚɪɤɚ 
Ʉɨɥ-

ɜɨ 
Ɇɚɫɫɚ 1 
ɲɬ., ɤɝ 

Ɇɚɫɫɚ 
ɨɛɳɚɹ, ɤɝ 

1 ɗɥɟɤɬɪɨɞ ɗ42 ɍɩɚɤɨɜɤɚ  1 3,5 3,5 
Ɉɛɳɚɹ ɦɚɫɫɚ ɩɥɢɬɵ 244,48 
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ɉɪɢɥɨɠɟɧɢɟ Ⱦ. Лɨɤɚɥɶɧɵɣ ɪɟɫɭɪɫɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɞɥɹ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɢɡ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ 

Ɍɚɛɥɢɰɚ Ⱦ.1 – Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ Ʌɉɉ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ 

№ 
ɩɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, ɱɟɥ-

ɱɚɫ 

Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɦɚɲɢɧ, ɦɚɲ-

ɱɚɫ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ɈɁɉ 
ɋɬɨɢɦɨɫɬɶ 

ɦɟɯ-ɦɨɜ 
ɜ ɬ.ɱ. ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-ɥɵ ɈɁɉ 

ɋɬ- 
-ɬɶ ɦɟɯ-

ɦɨɜ 

ɜ ɬ.ɱ. 
ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-ɥɵ 

ɧɚ 
ɟɞ.ɢɡɦ. 

ɧɚ 
ɤɨɧɫɬɪ-

ɸ 

ɧɚ 
ɟɞ.ɢɡɦ. 

ɧɚ 
ɤɨɧɫɬɪ-

ɸ 

1 
Ƚɗɋɇ 09-03-

012-01 

Ɇɨɧɬɚɠ 
ɫɬɪɨɩɢɥɶɧɵɯ ɢ 
ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ 
ɮɟɪɦ ɧɚ ɜɵɫɨɬɟ 
ɞɨ 2 ɦ ɩɪɨɥɟɬɨɦ 
ɞɨ 4 ɦ ɢ ɦɚɫɫɨɣ 
ɞɨ 3 ɬ 

ɬ 0,24 48273,35 2211,64 5884,10 684,79 40177,61 11632,91 532,96 1417,95 165,02 9682 25,53 6,15 4,92 1,19 

2 
Ƚɗɋɇ 09-05-

002-04 

ɗɥɟɤɬɪɨɞɭɝɨɜɚɹ 
ɫɜɚɪɤɚ ɩɪɢ 
ɦɨɧɬɚɠɟ 
ɩɨɤɪɵɬɢɣ 

10ɬ 0,005 1357855,39 7170,07 6685,31 3,75 1344000 678,93 3,59 3,34 0,002 672 63,08 0,03 0,03 0 

3 
Ƚɗɋɇ 12-01-

013-03 

ɍɬɟɩɥɟɧɢɟ 
ɩɨɤɪɵɬɢɣ 
ɩɥɢɬɚɦɢ ɢɡ 
ɦɢɧɟɪɚɥɶɧɨɣ 
ɜɚɬɵ ɜ ɨɞɢɧ 
ɫɥɨɣ 

100 
ɦ2 

7,2 17450,50 4108,44 1360,58 114,49 11981,48 1256,44 295,81 97,96 8,24 862,67 45,54 3,28 0,83 0,06 

4 
Ƚɗɋɇ 12-01-

013-04 

ɇɚ ɤɚɠɞɵɣ 
ɩɨɫɥɟɞɭɸɳɢɣ 
ɫɥɨɣ ɞɨɛɚɜɥɹɬɶ 

100 
ɦ2 

14,4 16461,69 3180,731 1299,4784 114,4896 11981,48 2370,48 458,03 187,12 16,49 1725,33 35,6 5,13 0,83 0,12 

 

 



141 
 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱦ.1 

№ 
ɩɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɪɚɛɨɬ 
ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɋɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɪɚɛɨɱɢɯ, ɱɟɥ-ɱɚɫ 

Ɂɚɬɪɚɬɵ ɬɪɭɞɚ 
ɦɚɲɢɧ, ɦɚɲ-

ɱɚɫ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ȼɫɟɝɨ 

ȼ ɬɨɦ ɱɢɫɥɟ 

ɈɁɉ 
ɋɬɨɢɦɨɫɬɶ 

ɦɟɯ-ɦɨɜ 
ɜ ɬ.ɱ. ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-ɥɵ ɈɁɉ 

ɋɬ- 
-ɬɶ 

ɦɟɯ-
ɦɨɜ 

ɜ ɬ.ɱ. 
ɡ/ɩ 

ɦɚɲ 
Ɇɚɬ-ɥɵ 

ɧɚ 
ɟɞ.ɢɡɦ. 

ɧɚ 
ɤɨɧɫɬɪ-

ɸ 

ɧɚ 
ɟɞ.ɢɡɦ. 

ɧɚ 
ɤɨɧɫɬɪ-

ɸ 

5 
Ƚɗɋɇ 12-01-

007-08 

ɍɫɬɪɨɣɫɬɜɨ 
ɤɪɨɜɟɥɶ ɢɡ 
ɨɰɢɧɤɨɜɚɧɧɨɣ 
ɫɬɚɥɢ ɛɟɡ 
ɧɚɫɬɟɧɧɵɯ 
ɠɟɥɨɛɨɜ 

100 ɦ2 7,92 28970,08 7756,027 579,5232 88,5472 22000 2136,03 549,5 2,53 5,51 1584 72,8 5,77 0,63 0,05 

    ɂɬɨɝɨ          18074,79    14526   20,35   1,41 

  ɂɬɨɝɨ / ɦ2        2510,4    2018  2,83  0,2 

ɉɪɢɦɟɱɚɧɢɟ: ɫɤɪɢɧɲɨɬɵ ɢɡ ɩɪɚɣɫ-ɥɢɫɬɨɜ ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ⱦ.2 ɢ ɪɢɫ. Ⱦ.1-Ⱦ.9. 
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Ɍɚɛɥɢɰɚ Ⱦ.2 – ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɩɪɚɣɫ-ɥɢɫɬɚɦ 
№ 
ɩ/
ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɢ ɱɢɫɥɟɧɧɵɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ 

1 
Ɍɪɭɛɚ ɛɟɫɲɨɜɧɚɹ 38ɯ6 ɦɦ – 
ɞɥɹ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɨɣ 
ɨɩɨɪɵ (ɪɢɫ. Ⱦ.1) 

- 1269 

2 
Ɍɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ 30ɯ3 ɦɦ – 
ɞɥɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ (ɪɢɫ. Ⱦ.2) 

m = 3,49 ɤɝ/ɦ, 3,49 ∙ 24 = 83,76 ɤɝ 
40000 / 1000 ∙ 83,76 = 3350 ɪɭɛ 

3350 

3 
Ɍɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ 20ɯ1 ɦɦ – 
ɞɥɹ ɧɢɠɧɟɝɨ ɩɨɹɫɚ (ɪɢɫ. Ⱦ.3) 24 ɦ, 77 ∙ 24 = 1848 ɪɭɛ 1848 

4 
Ɍɪɭɛɚ ɤɪɭɝɥɚɹ 10ɯ2 ɦɦ – ɞɥɹ 
ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ 
(ɪɢɫ. Ⱦ.4) 

- 145 

5 
ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ 
30ɯ30ɯ3 ɦɦ – ɞɥɹ ɪɚɫɤɨɫɨɜ 
(ɪɢɫ. Ⱦ.5) 

Ⱦɥɢɧɚ: 1293 ∙ 4 + 1331 ∙ 2 = 7834 ɦɦ = 8 
ɦ 

m = 1,86 ɤɝ/ɦ ∙ 12 ɦ (2 ɭɝɨɥɤɚ) = 22,32 ɤɝ 
75000 / 1000 ∙ 22,32=1674 ɪɭɛ 

1674 

6 
Ɍɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ 20ɯ1 ɦɦ - 
ɞɥɹ ɫɜɹɡɟɣ (ɪɢɫ. Ⱦ.3) 10 ɦ, 77 ∙ 10=770 ɪɭɛ 770 

7 
ɍɝɨɥɨɤ 20ɯ20ɯ3 ɦɦ – ɞɥɹ 
ɫɬɨɟɤ (ɪɢɫ. Ⱦ.6) 

(385 + 576) ∙ 2 ∙ 3 = 5766 ɦɦ = 6 ɦ 
1,39 ɤɝ/ɦ  ∙ 6 = 8,34 ɤɝ 

75000 / 1000 ∙ 5,34 = 626 ɪɭɛ 
626 

8 ɗɥɟɤɬɪɨɞ ɗ-42 (ɪɢɫ. Ⱦ.7) 7 ∙ 96 = 672 ɪɭɛ 672 

9 
ɉɪɨɮɥɢɫɬ– ɩɨɤɪɵɬɢɟ (ɪɢɫ. 
Ⱦ.8) 

220 ∙ 7,2 = 1584 ɪɭɛ 1584 

10 
Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ – 
ɭɬɟɩɥɢɬɟɥɶ (ɪɢɫ. Ⱦ.9) 

ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ 1200 ∙ 6000 ∙ 250 / 
1000000000 = 1,8 ɦ3 

1,8 / 0,576 = 4 ɭɩ. 
4 ∙ 647 = 2588 ɪɭɛ 

2588 

  ɂɬɨɝɨ, ɪɭɛ 12941 
  ɂɬɨɝɨ, ɪɭɛ / ɦ2 1797 

 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 - Ɍɪɭɛɚ ɛɟɫɲɨɜɧɚɹ 38ɯ6 ɦɦ ɞɥɹ ɲɚɪɧɢɪɧɨ-ɧɟɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ 

https://steel-ex.ru/truby/truba-besshovnaya-38/truba-besshovnaya-38kh6/ 
 
 

https://steel-ex.ru/truby/truba-besshovnaya-38/truba-besshovnaya-38kh6/
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Ɋɢɫɭɧɨɤ Ⱦ.2  - Ɍɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ 30ɯ3 ɦɦ – ɞɥɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ: 

https://grossteel.ru/catalog/chernyy_metalloprokat/truba_stalnaya/truba_profilnaya/tr
uba_profilynaya_30h30h3_09g2s_gost_13663-86/ 

 

  
Ɋɢɫɭɧɨɤ Ⱦ.3 - Ɍɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ 20ɯ1 ɦɦ – ɞɥɹ ɧɢɠɧɟɝɨ ɩɨɹɫɚ: 

https://krasnoyarsk.pulscen.ru/products/truba_profilnaya_20x20_mm_95870065 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.4 - Ɍɪɭɛɚ ɤɪɭɝɥɚɹ 10ɯ2 ɦɦ ɞɥɹ ɲɚɪɧɢɪɧɨ-ɩɨɞɜɢɠɧɨɣ ɨɩɨɪɵ: 

http://krasnoyarsk.metal100.ru/prodazha/Sortovoj-
prokat/Ugolok/%D1%83%D0%B3%D0%BE%D0%BB%D0%BE%D0%BA_%D0%

93%D0%BD%D1%83%D1%82%D1%8B%D0%B9/30x30x3/09G2S_p2 
 
 

https://grossteel.ru/catalog/chernyy_metalloprokat/truba_stalnaya/truba_profilnaya/truba_profilynaya_30h30h3_09g2s_gost_13663-86/
https://grossteel.ru/catalog/chernyy_metalloprokat/truba_stalnaya/truba_profilnaya/truba_profilynaya_30h30h3_09g2s_gost_13663-86/
https://krasnoyarsk.pulscen.ru/products/truba_profilnaya_20x20_mm_95870065
http://krasnoyarsk.metal100.ru/prodazha/Sortovoj-prokat/Ugolok/%D1%83%D0%B3%D0%BE%D0%BB%D0%BE%D0%BA_%D0%93%D0%BD%D1%83%D1%82%D1%8B%D0%B9/30x30x3/09G2S_p2
http://krasnoyarsk.metal100.ru/prodazha/Sortovoj-prokat/Ugolok/%D1%83%D0%B3%D0%BE%D0%BB%D0%BE%D0%BA_%D0%93%D0%BD%D1%83%D1%82%D1%8B%D0%B9/30x30x3/09G2S_p2
http://krasnoyarsk.metal100.ru/prodazha/Sortovoj-prokat/Ugolok/%D1%83%D0%B3%D0%BE%D0%BB%D0%BE%D0%BA_%D0%93%D0%BD%D1%83%D1%82%D1%8B%D0%B9/30x30x3/09G2S_p2


144 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.5 - ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ 30ɯ30ɯ3 ɦɦ – ɞɥɹ ɪɚɫɤɨɫɨɜ: 

http://krasnoyarsk.metal100.ru/prodazha/Trubnyj-prokat/Truby-besshovnye-h-
k/10%D1%851/09G2S_p2 

 

 
Ɋɢɫɭɧɨɤ Ⱦ.6 - ɍɝɨɥɨɤ 20ɯ20ɯ3 ɦɦ – ɞɥɹ ɫɬɨɟɤ: 
http://krasnoyarsk.metal100.ru/prodazha/Sortovoj-

prokat/Ugolok/%D1%83%D0%B3%D0%BE%D0%BB%D0%BE%D0%BA_%D0%
93%D0%BD%D1%83%D1%82%D1%8B%D0%B9/20x20x3/09G2S_p2 

 

 
Ɋɢɫɭɧɨɤ Ⱦ.7 – ɗɥɟɤɬɪɨɞ ɗ-42: https://krasnoyarsk.v-p-k.ru/elektrody-e42/ 

 

http://krasnoyarsk.metal100.ru/prodazha/Trubnyj-prokat/Truby-besshovnye-h-k/10%D1%851/09G2S_p2
http://krasnoyarsk.metal100.ru/prodazha/Trubnyj-prokat/Truby-besshovnye-h-k/10%D1%851/09G2S_p2
http://krasnoyarsk.metal100.ru/prodazha/Sortovoj-prokat/Ugolok/%D1%83%D0%B3%D0%BE%D0%BB%D0%BE%D0%BA_%D0%93%D0%BD%D1%83%D1%82%D1%8B%D0%B9/20x20x3/09G2S_p2
http://krasnoyarsk.metal100.ru/prodazha/Sortovoj-prokat/Ugolok/%D1%83%D0%B3%D0%BE%D0%BB%D0%BE%D0%BA_%D0%93%D0%BD%D1%83%D1%82%D1%8B%D0%B9/20x20x3/09G2S_p2
http://krasnoyarsk.metal100.ru/prodazha/Sortovoj-prokat/Ugolok/%D1%83%D0%B3%D0%BE%D0%BB%D0%BE%D0%BA_%D0%93%D0%BD%D1%83%D1%82%D1%8B%D0%B9/20x20x3/09G2S_p2
https://krasnoyarsk.v-p-k.ru/elektrody-e42/
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Ɋɢɫɭɧɨɤ Ⱦ.8 – ɉɪɨɮɥɢɫɬ ɞɥɹ ɩɨɤɪɵɬɢɹ:  

https://krasnoyarsk.pulscen.ru/products/profilirovanny_list_s8_stal_st_ral_ral_8017_
shokoladno_korichnevy_111943236 

 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.9 – Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ – ɭɬɟɩɥɢɬɟɥɶ:  

https://krasnoyarsk.pulscen.ru/products/tekhnonikol_roklayt_1200kh600kh50_mm_8
sht_129659506 

  

https://krasnoyarsk.pulscen.ru/products/profilirovanny_list_s8_stal_st_ral_ral_8017_shokoladno_korichnevy_111943236
https://krasnoyarsk.pulscen.ru/products/profilirovanny_list_s8_stal_st_ral_ral_8017_shokoladno_korichnevy_111943236
https://krasnoyarsk.pulscen.ru/products/tekhnonikol_roklayt_1200kh600kh50_mm_8sht_129659506
https://krasnoyarsk.pulscen.ru/products/tekhnonikol_roklayt_1200kh600kh50_mm_8sht_129659506
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ɉɪɢɥɨɠɟɧɢɟ ȿ. Ⱥɧɚɥɢɡ ɱɚɫɬɨɬɵ ɞɪɨɛɥɟɧɢɹ ɩɨɹɫɨɜ ɧɚ ɩɥɚɫɬɢɧɱɚɬɵɟ 
ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ ɛɨɥɟɟ ɱɚɫɬɨɦ ɪɚɡɛɢɟɧɢɢ ɩɥɚɫɬɢɧ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɛɨɥɟɟ ɬɨɱɧɵɟ ɢ ɩɪɢɛɥɢɠɟɧɧɵɟ ɤ ɪɟɚɥɶɧɨɣ ɪɚɛɨɬɟ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɨɜɟɞɟɦ 
ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɫɯɟɦɵ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɱɚɫɬɨɬɟ ɪɚɡɛɢɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 
ɩɨɹɫɨɜ ɧɚ ɩɥɚɫɬɢɧɱɚɬɵɟ ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ. Ɂɚɞɚɞɢɦ ɞɜɟ ɪɚɫɱɟɬɧɵɟ ɫɯɟɦɵ ɫ 
ɪɚɡɛɢɟɧɢɟɦ ɩɨɹɫɨɜ ɬɚɤ, ɱɬɨɛɵ ɦɟɠɞɭ ɫɬɨɣɤɚɦɢ ɨɤɚɡɵɜɚɥɨɫɶ 4 ɢ 5 ɤɨɧɟɱɧɵɯ 
ɷɥɟɦɟɧɬɚ ɜ ɤɚɠɞɨɦ ɷɥɟɦɟɧɬɟ ɩɨɹɫɚ. 

ɋɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. ȿ.1 (ɫɟɱɟɧɢɹ ɩɨɞɨɛɪɚɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 2). Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ, ɤɚɤ ɢ ɜ ɩ. 2.1, ɧɚ ɞɜɟ ɤɨɦɛɢɧɚɰɢɢ 
ɧɚɝɪɭɡɨɤ: ɋ1 - ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ, ɜɟɫɚ ɨɬ ɭɬɟɩɥɢɬɟɥɹ ɢ 
ɩɨɤɪɵɬɢɹ, ɧɚɱɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ; ɋ2 – ɬɨ 
ɠɟ, ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ. ɋɛɨɪ ɢ ɡɚɞɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɢɞɟɧɬɢɱɧɵ ɩ. 2.1. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɫ ɪɚɡɛɢɟɧɢɟɦ ɷɥɟɦɟɧɬɚ 
ɩɨɹɫɚ ɧɚ 20 ɷɥɟɦɟɧɬɨɜ (4 ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɤɬɨɪ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. ȿ.2, 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ – ɧɚ ɪɢɫ. ȿ.3-ȿ.8. 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɫ ɪɚɡɛɢɟɧɢɟɦ ɷɥɟɦɟɧɬɚ 
ɩɨɹɫɚ ɧɚ 26 ɷɥɟɦɟɧɬɨɜ (5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ, 6 ɷɥɟɦɟɧɬɨɜ ɜ ɫɪɟɞɧɟɦ ɫɟɤɬɨɪɟ) 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. ȿ.9, ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ – ɧɚ ɪɢɫ. ȿ.10-ȿ.15.  

 

 
Ɋɢɫɭɧɨɤ ȿ.1 – ɋɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɪɚɫɱɟɬɧɵɯ ɫɯɟɦ 

 

 

 
Ɋɢɫɭɧɨɤ ȿ.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ (4 ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɤɬɨɪ) (3D-ɜɢɞ ɢ ɜɢɞ ɫɛɨɤɭ) 
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Ɋɢɫɭɧɨɤ ȿ.3 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ (4 ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɤɬɨɪ) ɨɬ ɋ1 

  

 
Ɋɢɫɭɧɨɤ ȿ.4 – ɉɪɨɝɢɛɵ ɦɨɞɟɥɢ (4 ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɤɬɨɪ) ɨɬ ɋ1, ɦɦ 

 

 
Ɋɢɫɭɧɨɤ ȿ.5 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ (4 ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɤɬɨɪ) ɨɬ ɋ2 

 

   
Ɋɢɫɭɧɨɤ ȿ.6 – ɉɪɨɝɢɛɵ ɦɨɞɟɥɢ (4 ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɤɬɨɪ) ɨɬ ɋ2, ɦɦ 

 

 
 
 
 
 
 

Ɋɢɫɭɧɨɤ ȿ.7 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɦɨɞɟɥɢ (4 ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɤɬɨɪ) σx, ɤɇ/ɦ2, ɨɬ ɋ1 
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Ɋɢɫɭɧɨɤ ȿ.8 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɦɨɞɟɥɢ (4 ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɤɬɨɪ) σx, ɤɇ/ɦ2, ɨɬ ɋ2 
 

 

 
Ɋɢɫɭɧɨɤ ȿ.9 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ (5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ) (3D-ɜɢɞ ɢ ɜɢɞ ɫɛɨɤɭ) 

 

 
Ɋɢɫɭɧɨɤ ȿ.10 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ (5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ) ɨɬ ɋ1 

 

  
Ɋɢɫɭɧɨɤ ȿ.11 – ɉɪɨɝɢɛɵ ɦɨɞɟɥɢ (5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ) ɨɬ ɋ1, ɦɦ 
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Ɋɢɫɭɧɨɤ ȿ.12 – Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ (5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ) ɨɬ ɋ2 

 

 
Ɋɢɫɭɧɨɤ ȿ.13 – ɉɪɨɝɢɛɵ ɦɨɞɟɥɢ (5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ) ɨɬ ɋ2, ɦɦ 

 

 
 
 
 
 
 

Ɋɢɫɭɧɨɤ ȿ.14 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɦɨɞɟɥɢ (5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ) σx, ɤɇ/ɦ2, ɨɬ ɋ1 
 

 
 
 
 
 
 

Ɋɢɫɭɧɨɤ ȿ.15 – ɇɚɩɪɹɠɟɧɢɹ ɜ ɦɨɞɟɥɢ (5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ) σx, ɤɇ/ɦ2, ɨɬ ɋ2 
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ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɟɣ 
ɥɢɧɡɨɨɛɪɚɡɧɨɣ ɩɥɢɬɵ ɩɨɤɪɵɬɢɹ ɫ ɪɚɡɛɢɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɧɚ 6, 20 ɢ 26 
ɷɥɟɦɟɧɬɨɜ (1 ɷɥɟɦɟɧɬ, 4 ɷɥɟɦɟɧɬɚ ɢ 5 ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɟɤɬɨɪ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ. 

 
Ɍɚɛɥɢɰɚ ȿ.1 – ɋɪɚɜɧɟɧɢɟ ɬɪɟɯ ɦɨɞɟɥɟɣ ɫ ɪɚɡɥɢɱɧɵɦ ɪɚɡɛɢɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ 
ɩɨɹɫɨɜ ɧɚ ɩɥɚɫɬɢɧɱɚɬɵɟ ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 
Ʌɉɉ (1 

ɫɟɝɦɟɧɬ ɧɚ 
ɫɟɤɬɨɪ) 

Ʌɉɉ (4 
ɷɥɟɦɟɧɬɚ ɧɚ 

ɫɟɤɬɨɪ) 

Ʌɉɉ (5 
ɷɥɟɦɟɧɬɨɜ 
ɧɚ ɫɟɤɬɨɪ) 

1 2 3 4 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, ɦɦ, ɨɬ 
ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ1 

-27,43 -23,56 -19,40 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ Z, ɦɦ, ɨɬ 
ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2 

-27,96 -23,72 -19,56 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɜɟɪɯɧɟɦ 
ɩɨɹɫɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ1, 
ɤɇ/ɦ2 

-2419 -4080 -4918 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɜɟɪɯɧɟɦ 
ɩɨɹɫɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɋ2, 
ɤɇ/ɦ2 

-2850 -4242 -4844 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ 
ɧɢɠɧɟɦ ɩɨɹɫɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ 
ɧɚɝɪɭɡɨɤ ɋ1, ɤɇ/ɦ2 

2563 5234 5546 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ 
ɧɢɠɧɟɦ ɩɨɹɫɟ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɩɨɹɫɚ, ɨɬ ɤɨɦɛɢɧɚɰɢɢ 
ɧɚɝɪɭɡɨɤ ɋ2, ɤɇ/ɦ2 

2328 5906 5494 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɬɚɛɥɢɰɭ ȿ.1 ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ (ɩ. 3), ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ, ɱɬɨ ɨɬ ɱɚɫɬɨɬɵ ɪɚɡɛɢɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ ɧɚ ɩɥɚɫɬɢɧɱɚɬɵɟ ɤɨɧɟɱɧɵɟ 
ɷɥɟɦɟɧɬɵ ɡɚɜɢɫɢɬ ɬɨɱɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɝɢɛɨɜ. ɉɪɨɝɢɛɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ, ɦɟɧɶɲɟ ɜɵɱɢɫɥɟɧɧɵɯ ɩɪɢ 
ɧɢɡɤɨɣ ɱɚɫɬɨɬɟ ɪɚɡɛɢɟɧɢɹ; ɩɪɢ ɛɨɥɟɟ ɱɚɫɬɨɦ ɪɚɡɛɢɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 
ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɫɯɨɞɢɦɨɫɬɶ ɩɪɨɝɢɛɨɜ ɛɵɥɚ ɛɵ ɜɵɲɟ (ɩɨ ɚɧɚɥɨɝɢɢ ɫ 
ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɫɱɟɬɚ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɪɚɡɛɢɟɧɢɢ 
ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ). Ɇɚɤɫɢɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɩɨɹɫɨɜ ɬɚɤɠɟ 
ɫɢɥɶɧɨ ɡɚɜɢɫɹɬ ɨɬ ɱɚɫɬɨɬɵ ɪɚɡɛɢɟɧɢɹ, ɬɚɤ ɤɚɤ ɉɄ SCAD ɜɵɱɢɫɥɹɟɬ ɧɚɩɪɹɠɟɧɢɹ 
ɬɨɥɶɤɨ ɜ ɬɪɟɯ ɬɨɱɤɚɯ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɷɥɟɦɟɧɬɚ – ɜ ɟɝɨ ɧɚɱɚɥɟ, ɜ ɫɟɪɟɞɢɧɟ ɢ ɜ 
ɤɨɧɰɟ; ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɛɨɥɟɟ ɱɚɫɬɨɟ ɪɚɡɛɢɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɟ 
ɩɨɫɬɪɨɟɧɢɟ ɩɨɥɟɣ ɧɚɩɪɹɠɟɧɢɣ. ɇɚɩɪɹɠɟɧɢɹ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɜ ɭɦɟɧɶɲɟɧɧɨɣ 
ɦɨɞɟɥɢ ɩɥɢɬɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ, ɛɨɥɶɲɟ ɧɚɩɪɹɠɟɧɢɣ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɪɢ 
ɧɢɡɤɨɣ ɱɚɫɬɨɬɟ ɪɚɡɛɢɟɧɢɹ; ɩɪɢ ɛɨɥɟɟ ɱɚɫɬɨɦ ɪɚɡɛɢɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ 
ɭɦɟɧɶɲɟɧɧɨɣ ɦɨɞɟɥɢ ɫɯɨɞɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɬɚɤɠɟ ɛɵɥɚ ɛɵ ɜɵɲɟ (ɩɨ 
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ɚɧɚɥɨɝɢɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɫɱɟɬɚ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɦɨɞɟɥɢ ɩɥɢɬɵ ɩɪɢ ɪɚɡɥɢɱɧɨɦ 
ɪɚɡɛɢɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɩɨɹɫɨɜ). 
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ɉɪɢɥɨɠɟɧɢɟ ɀ 

 
 
 
 
 
 
 
 
 
 

Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ 
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